


1. IACIOPT PABOYEM TPOTPAMMBI YYEBHOM JAUCITATIIINHBI
«MATEMATHKA»

1.1. Oo0sacTb NpUMeHeHuUs1 NPOrPaMMbl

IIporpamma y4eOHOW mucuumiMHbBl —paspabotana Ha ocHoBe DenepanbHOrO
roCyIapCTBEHHOrO 00pa30BaTeNIbHOTO CTaHAapTa cpeaHero obmero obpasoBaHus (nmanee —
®I'0C), dhenepanbHBIX TOCYyNAPCTBEHHBIX OOpa30BATENbHBIX CTAHAAPTOB IO CIELMATBHOCTU
09.02.07 «MIHpopMaLIMOHHBIE CUCTEMBI U MPOTPAMMHUPOBAHHUEY.

1.2. Mecto y4eOHOIl JHMCUMINIMHBI B CTPYKType HNpPHMEpPHOH MNpPOrpaMmbl
MOATOTOBKH CHELHAJIHUCTOB CPEeAHEro 3BeHa:

JucrunimHa «MaTteMaTuka» SIBJISIETCST npoHITbHOM NUCLIUILIIMHON
001e00pa3oBaTeIbHOM MOATOTOBKH.

1.3. Meau u 3aaa4M y4eOHOM AUCHUILIMHBI — TPEOOBAHUS K Pe3yJ1bTATAM OCBOCHHS
y4eOHOIl JHMCUHMIJIMHbI:

Lenp mpernonaBaHusi TUCLUTUIMHBL (HOPMUPOBAHHUE TPEACTABICHUH O MaTEeMaTHUKE Kak
YHHUBEPCAJIBHOM $SI3BIKE HAyKH, CPEINCTBE MOJACIHPOBAHMA SIBICHUH M NPOLIECCOB, 00 HAEsIX U
METOAaX MaTEMAaTUKH

OcHOBHBIE 3a71a4H Kypca:

pa3BUTHE JIOTUYECKOTO MBILIJICHHS, IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANITOPUTMUYECKOHN KYJIBTYPbL, KDUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM Ut OyayIuen
npoeCCHOHANTBHOM eI TENIbHOCTH, JUTSI TPOJOJIKeHHsI 00pa3oBaHUs U CaMO0Opa30BaHUs,

OBJIAJICHUE MATEMaTHUYECKUMH 3HAHMSIMHU M YMEHUAMHU, HEOOXOTUMBIMHU B TIOBCETHEBHON
JKU3HH, 1 U3YYEHUS CMEXHBIX €CTECTBEHHOHAYUHBIX TUCHMIUIMH Ha 0a30BOM YpOBHE H
OUCIMIUIMH TPOPECCHOHATBHOIO LHKJA, U TOJIy4eHUs oOpa3oBaHMs B OONACTSIX, He
TpeOyrommx yriayOleHHOH MaTeMaTUIeCKOU MOATOTOBKH,

BOCITUTAHHE CPEICTBAMHM MATEMAaTHUKHU KYJbTYPbl JMYHOCTH, NMOHHUMAHHUS 3HAYMMOCTHU
MaTeMaTHKH Ul HayYHO-TEXHHYECKOTrO IMPOrpecca, OTHOLICHMS K MaTeMaTUKe Kak K 4YacTh
00IIe4eNnoBeYeCKOl KyJNbTyphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MAaTEMAaTHKH,
3BOJIIOLIUEN MATEMaTHYECKUX UAEH.

OcBoenne comepskanus yueOHOW aucummmHbl  «Martematukay  obecrieuuBaeT
IOCTH)KEHUE CTYJEHTAMU CIIEAYIOIINX Pe3yJIbTaTOB!

JIn4HOCTHBIE pPe3yJIbTAThI OCBOSHUsSI OCHOBHOH 00pa30BaTENIbHONM MPOrPaMMBbl JOJIKHBI
OTpaXkaTh:

1) poccuiicKyIO rpaXKIaHCKYIO HIEHTHYHOCTD, MATPUOTH3M, YBAKEHHE K CBOEMY HapO#dy,
4yBCTBA OTBETCTBEHHOCTH Nepen PoauHON, ropaocTu 3a CBOW Kpaii, CBOK Poauny, mpouoe u
HACTOsIIlee MHOTOHALIMOHAIBHOTO Haponma Poccum, yBakeHHE TOCYapCTBEHHBIX CHMBOJIOB
(rep®, ¢ar, rumn),

2) rpakIaHCKYI0 TO3WLHUI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHAa POCCHUICKOro
o011ecTBa, OCO3HAIOMIEr0 CBOM KOHCTHTYLIMOHHBIE TIPaBa U 00S3aHHOCTH, YBAYKAIOIIETO 3aKOH U
NPABOMOPSAAOK,  OONAAaomEero  4yBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
NPUHUMAOIIEr0 TPAIULIUOHHBIE HALMOHAJIBHBIE M OOIIEYENIOBEUECKHE TYMAaHUCTHYECKHE U
IeMOKPaTUYEeCKHE [IEeHHOCTH,

3) TOTOBHOCTB K Ciy>keHHI0 OTedecTBy, ero 3aiuTe;

4) chopMHPOBAHHOCTb MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd W OOINECTBEHHOH NPAKTUKH, OCHOBAHHOIO Ha OHANIOTEe KYJBTYpP, & TaKXKe
pa3nuuHbIX (popM OOILIECTBEHHOrO CO3HAHMS, OCO3HAHHE CBOETO0 MECTa B MOJHKYJIBTYPHOM
MHpE;

5) chopMHUPOBAaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIHUTAHUS B COOTBETCTBHU C
00IIeYeIOBEeYECKUMH [IEHHOCTSIMH U HA€aJaMU TPa)XIaHCKOro OOIIecTBa, TOTOBHOCTb U
CNOCOOHOCTB K CAMOCTOSITENTbHOM, TBOPUYECKON M OTBETCTBEHHOM NESITEIILHOCTH,

6) TONEpaHTHOE CO3HAHWE W TMOBEICHHE B NOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTb U
CHOCOOHOCTB BECTU AUAJIOT C APYTUMHU JIFOAbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
o0mmne ey U COTPYAHUYATD Ui UX AOCTIDKEHHUS,



7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMHU, AETbMHU MJIAJIIErO BO3PACTa, B3POCIbIMU
B 00pa3oBaTeNnbHOW, OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIeNOBATEeIbCKON, MPOEKTHOH U
APYTHUX BUIAX MEATENbHOCTH,

8) HPaBCTBEHHOE CO3HAHHWE M TMOBEACHHE Ha OCHOBE YCBOEHHs OOIIEUeIOBEYECKHX
LIEHHOCTEI;

9) TOTOBHOCTb M CIMOCOOHOCTH K OOpa3OBaHMIO, B TOM 4HCIE CaMOOOpa3OBaHUIO, Ha
NPOTSKEHUH BCEH JKU3HHU, CO3HATEJNbHOE OTHOLIEHHE K HENpPEpbIBHOMY OOpPa30BAHHIO Kak
YCIIOBHUIO yCHEITHOW NMpodecCHOHANBbHON 1 O0IeCTBEHHOM e TEIbHOCTH,

10) scrernyeckoe OTHOIIEHHE K MHPY, BKIOYas OSCTETHKY OblTa, HAYy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIECTBEHHBIX OTHOIIEHHUI;

11) mpuHITHE W peaTu3alfid IEHHOCTEH 3M0pOBOro W 0e30MmacHOro obpasza SKH3HH,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHSAX CIIOPTHBHO-0310POBUTENBHOM
NeSITeJIbHOCThIO, HEMPHUATHE BPENHBIX MPUBBIUEK: KypPEHHs, YHOTpeONeHus: ajKOroJs,
HAPKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3MYECKOMY U
MICUXOJIOTHYECKOMY 3[0POBbBIO, KaK COOCTBEHHOMY, TaK M APYIHX JIFOJEH, YMEHHE OKa3biBaTh
NEepPBYIO TIOMOIIb;

13) oco3HanHbIi BbIOOp Oyaymiedi mnpodeccuu U BO3MOMKHOCTEH —peann3aluu
COOCTBEHHBIX JKU3HEHHBIX I[UIAHOB, OTHOIIEHHE K MPO(ECCUOHANbHONW MAEsSTeIbHOCTH Kak
BOSMOXKHOCTH  yYaCTHsl B  PEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX,
O0IIeHAIMOHAIBHBIX MTPOOIIEM;

14) chopMupOBaHHOCTH SKOJOTHUYECKOTO MBINUIEHHUS, TOHUMAHUS BJMSHUSL COLIUABHO-
SKOHOMHYECKHUX MPOLECCOB HAa COCTOSHUE NMPUPOAHON M COLMANBHOW Cpenbl, MpUoOpeTeHue
OITbITA HKOJIOrO-HATMPABIEHHOHN eI TeNbHOCTH;

15) OTBETCTBEHHOE OTHOLIEHHE K CO3AaHHIO CEMbH HAa OCHOBE OCO3HAHHOIO MPHHSITHS
LICHHOCTEN CEMEMHOM )KU3HHU.

MeTtanpeaMeTHbIe Pe3yJbTATBI OCBOCHHS OCHOBHOHW OOpa3oBaTeNbHON NPOrpaMMbI
JOJIKHBI OTPasKaTh:

1) ymeHue caMOCTOSTENbHO ONpenesATh LeNd AEATENbHOCTH U COCTABIATH IUIAHBI
IEATENIbHOCTH,  CaMOCTOSITEJIbHO  OCYIUECTBJSITh, KOHTPOJUPOBATb U KOPPEKTHPOBATH
IeSTeIbHOCTb; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPChI sl JOCTHIKEHHUS MOCTABJICHHBIX LIeJei
U peau3aliii MJIAHOB eTeIbHOCTH, BBIOMPATh YCIENIHbIE CTPATETHH B PA3JIMUHBIX CUTYAIHSIX;

2) yMeHHe MPOAYKTHBHO OOIIATbCS M B3aUMOAEWCTBOBATH B IPOLIECCE COBMECTHOM
NeSITeJIbHOCTH, YYUTHIBATh TMO3WIMK APYTHX YYACTHUKOB JeSTENbHOCTH, 3()(HEKTUBHO
paspemaTb KOH(IUKTBL,

3) BnageHHe HaBbIKAMH TO3HABATENPHOHN, y4eOHO-HCCIENOBATENbCKOW M IMPOEKTHOM
NeSTeNbHOCTH, HABbIKAMH  paspelieHuss mpodiieM; CIOCOOHOCTD M TOTOBHOCTD K
CaMOCTOSITEIbHOMY TMOMCKY METOJIOB PEIeHHs MPAKTHUECKUX 3a7a4, MPUMEHEHUIO Pa3IMIHbIX
METO/IOB TIO3HAHHUS,

4) TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTENbHON WH(pOPMAIMOHHO-TIO3HABATEILHOM
NeSTeNIbHOCTH, BJIaJ€HHE HABBIKAMH IOJy4eHUsT HeoOXoauMoW WH(oOpMauuud u3 clioBapei
pa3HBIX THIIOB, YMEHHE OPHUEHTUPOBATHCS B PA3JMYHBIX UCTOYHHKAX MH(POPMALINU, KPUTHUYECKH
OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIHIO, TONyYaEMYIO U3 PA3IHYHbIX HCTOUHHKOB,

5) yMeHHe WCMOMB30BATH CpeAcTBA HMHMOPMAIHOHHBIX M KOMMYHUKAIIMOHHBIX
texnonoruii (nanee - UKT) B peliieHrr KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIIHOHHBIX
3amay ¢ coOmromeHreM TpeOOBaHWUN OSPTOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeskeHus, MPaBOBbIX 1 3TUYECKUX HOPM, HOPM HH(POPMALIOHHOH 0e30MacHOCTH;

6) yMeHHe OmpeneNsiTh Ha3HaYeHHe U QYHKIIMH PAa3IMYHbIX COLHAIbHBIX UHCTHTYTOB,

7) yMeHHEe CaMOCTOATENbHO OLEHHBAaTh W MPUHUMATh PELICHUs, ONpeAesIOLIIe
CTpPaTErHio MOBEAEHHUS, C YUETOM IPAKIAHCKUX M HPABCTBEHHBIX IEHHOCTEH;

8) BajieHue SI3bIKOBBIMU CPEACTBAMH - YMEHHUE SICHO, JIOTMYHO M TOYHO M3jIaraTh CBOKO
TOYKY 3PEHUsI, UCIIOJIB30BATh aIeKBATHBIE SI3bIKOBBIE CPENICTRA,



9) BrajeHUE HABBIKAMH I103HABATEIBHON pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
IEHCTBUN U MBICIIUTENbHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUH, IPAHUL] CBOETO 3HAHUS U
HE3HAHMsI, HOBBIX MTO3HABATENIbHBIX 337184 U CPEACTB UX JOCTHIKEHHS.

IIpenmvernsle TpeOOBaHMA:

B pesynbprare 0cBOCHUS AUCLUIUIMHBI O0YHAOIIUNACS TOJIKEH

3HATD:

o c(OPMHPOBAHHOCTb TPENCTABICHUH O MaTeMaTUKe KaK 4YacTH MHPOBOH
KyJBTYPEl U O MECT€ MAaTeMAaTHKH B COBPEMEHHOH LHMBIJIM3ALUH, O crnocodax ONMUCAHHUSA Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHUH peasibHOTO MHUPA,

o c(OPMHPOBAHHOCTb TPEACTABICHUNH O MAaTEMaTHYECKUX IMOHATHUAX KaK O
BAKHEHIIINX MaTEMATHYECKUX MOJEJSIX, MO3BOJISIOIINX OMUCHIBATH M U3yYaTh Pa3HbIC MPOLIECCHI
U SIBJICHUS,

o MNOHUMAHUE BO3MOXKHOCTH AKCHOMATHUYECKOIO IOCTPOEHUST MAaTeMaTHUYEeCKUX
TEOpUH;

o c(OPMHPOBAHHOCTb MPEACTABICHNUH 00 OCHOBHBIX TMOHSTHUSX, UEAX U METOHAX
MaTEMATHYECKOT O AaHAJIN3A,

o BJIAZICHUE OCHOBHBIMU MOHATUSMM O IUIOCKMX HW  IIPOCTPAHCTBEHHBIX
reoMeTPHUYECKUX (PUTypax, UX OCHOBHBIX CBOICTBaX;

o c(OPMHPOBAHHOCTb TMPEACTABICHUH O TMPOLEccax U SBJICHHSAX, HMEIOLINX

BEPOATHOCTHBIA XapakTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM Mupe, 00
OCHOBHBIX MTOHATHSIX 3JIEMEHTAPHOH TEOPUHU BEPOSATHOCTEM.

. c(OpPMUPOBAHHOCTb TIPEIACTABICHUI O HEOOXOAMMOCTH JOKa3aTeNIbCTB MPHU
00OOCHOBaHMM MATEMATHUYECKUX YTBEPKIEHUH MW pONM aKCUOMATHKH B MPOBENCHUU
NEeIyKTUBHBIX PACCYKICHUM,

. c(OpMUPOBAHHOCTh TMOHSATUHHOrO ammapara Mo OCHOBHBIM pasfenaM Kypca
MaTEMaTUKUY,

o c(OPMHUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX MOHSITHUSIX MAaTEMAaTHYECKOTO
aHaJIN3a U UX CBOMCTBAX.

yMeTh:

° BJIAJICHUE METOAAMU JOKA3aTEIbCTB U aJTOPUTMOB PEIICHUS,

® YMeHI/Ie nx HpI/IMeHﬂTb, HpOBOI[I/ITb JAOKA3aTCIIbHBIC paccymeHI/m B XOA¢€
peLIeHHs 3aa4;

L BJIAACHIUEC CTaHI[apTHbIMI/I HpI/IeMaMI/I pemeHI/m paLII/IOHaJ'IbeIX u

UpPAllMOHANIBHBIX, IIOKA3aTENbHBIX, CTENEeHHBbIX, TPHUTOHOMETPHUYECKHUX YPaBHEHUH U
HEPaBEHCTB, UX CHCTEM,

o cpOpMHPOBAHHOCTb YMEHHS PACIIO3HABATh HA YEPTEXkKAX, MOJEIAX U B PEATbHOM
MHpE TreOMeTPUIEeCKHe PUTryphI;

o NPUMEHEHHE W3YYEHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u Qopmya ans
peLIeHHsI TEOMETPUIECKHX 3a/1a4 U 33724 C MPAKTHYECKUM COJIePKaHHUEM,;

o YMEHUH HAaxXOIWUTb M OLEHMBATh BEPOSATHOCTU HACTYIUIEHHs COOBITHH B
NPOCTEHIINX MPAKTHUECKUX CUTYAUAX M OCHOBHBIE XapaKTEPUCTUKHU CIYYaHbBIX BEITUYNH;

o 3HAHUH OCHOBHBIX TeopeM, (OpMyNl M YMEHHs HUX T[PUMEHATb, YMEHUs
JOKa3bIBATh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a1ad,;

. c(pOPMHPOBAHHOCTh YMEHHH MOIETUPOBATh PeajbHbIE CHUTYaLUH, HCCIECIOBATH
MOCTPOEHHBIE MOJIENIH, HHTEPIIPETHPOBATH IOJTyUEHHBIN PE3yJIIbTaT;

. BIAZICHHNE YMEHHMEM XapaKTepU3OBaTh IOBeACHUE (YHKIHMHA, HCHOJIb30BaHUE
NIOJIYY€HHBIX 3HAHUN JJIs1 OMTUCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEHH;

o BJIAZICHHE YMEHMSAMH COCTABJICHHS BEPOSITHOCTHBIX MOAEJIEH 10 YCIOBHIO 3aa4u
U BBIYUCIIEHHUsS] BEPOSITHOCTH HACTYIUIEHUS COOBITHI, B TOM 4YHCIE C NMPUMEHeHHeM (Hopmys
KOMOWHATOPUKH ¥ OCHOBHBIX TEOPEM TEOPHU BEPOSTHOCTEH, HCCIENOBaHMS CIIy4aiHbIX
BEJINYUH I10 UX PACTIPEIEeNICHHIO.

IlepeyeHs pekoMeHAYEeMBIX Pe3yJIbTATOB:



1) copmMupOBaHHOCTD MPEACTABICHUH O MAaTEMAaTHKE KaK YaCTU MUPOBOH KYJIBTYpBI H O
MECTe€ MaTeMAaTHKHU B COBPEMEHHOH LMBIJIM3ALMH, O CIOCO0aX OMMCAHUS HAa MAaTEMaTHYECKOM
SI3BIKE SIBJICHUN PeaibHOTO MUPA,;

2) chopMHUPOBAHHOCTD MPEACTABICHUA O MATEMATHUECKUX MOHATHIX KaK O BaYKHEHIITHX
MaTeMaTUYECKUX MOJENSAX, MO3BOJIAIOIINX OMUCHIBATL U U3y4YaTh pa3Hble MPOLIECCHl U SBJIEHUS,
MOHMMAaHHEe BO3MOXXHOCTH aKCMOMATHYE€CKOTO ITOCTPOEHMSI MaTeMaTHUECKUX TEOpUH;

3) BlaeHNEe METONAMH JOKA3aTENbCTB M AJTOPUTMOB PELICHUS; YMEHHE UX MPUMEHSTb,
MIPOBOAMTD JOKA3aTENbHbIE PACCYKASHUS B X0/1€ PELIEHHS 3a/ad;

4) BnNaneHWe CTAHNAPTHBIMH NPHUEMAMU PEUICHHS PALMOHAIBHBIX U HUPPALUOHAIBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHMH M HEPaBEHCTB, UX CHCTEM,;
HCIOJIb30BaHHE FOTOBBIX KOMITBIOTEPHBIX MIPOrPaMM, B TOM UKCJIE AJIS OMCKA MyTH PeLIeHus U
WJUTIOCTPALK pelleHNs] YPaBHEHUH U HEPABEHCTB;

5) chopMHUPOBAaHHOCTE MpPENCTaBIEHHH 00 OCHOBHBIX MOHATHSX, HIEIX W METOoHAax
MaTeMaTUYECKOIO aHaJIN3a;

6) BIaIeHUE OCHOBHBIMH TOHSTUSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKIX
¢durypax, ux OCHOBHBIX CBOMCTBaX;, C(HOPMHPOBAHHOCTb YMEHHMs PACIO3HABATH HA UYEPTEKAX,
MOJIENIIX M B PEAJTbHOM MHpPE IeOMeTpuueckne (UTypbl, NPUMEHEHHE H3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QGopMmyn ansd peuieHHs TeOMETPHYECKHMX 3ahad W 3a1ad ¢
MPaKTUYECKUM COZIePKaHUEM,

7) chOpPMHPOBAHHOCTb MPEACTABIEHHH O TpoIeccaXx U SBICHHUAX, HMEIOLINX
BEPOSITHOCTHBII XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM Mupe, 00
OCHOBHBIX TIOHATUAX BJIEMEHTAPHONW TEOPUH BEPOATHOCTEH, YMEHHM HaXOAUTb U OLIEHHUBATh
BEPOSITHOCTH HACTYIUIEHUs] COOBITMH B MPOCTEHIINX MPAKTUYECKHX CHTYALUSX U OCHOBHBIE
XapaKTePUCTUKU CIy4YaiHbIX BEJTUUNH;

8) BiageHHE HABBIKAMU HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPamMM IPH
pelleHnH 3a1ay;

9) chopMupOBaHHOCTL TPEACTABICHUNH O HEOOXOMMMOCTH JOKa3aTeNIbCTB TPHU
OOOCHOBAaHMHM MAaTEMAaTHYECKUX YTBEP)KACHUH H PONM AaKCHOMATHKH B IPOBENEHHUH
NeAYKTUBHBIX PacCyXIeHUI;

10) chopMuUpOBaHHOCTP NOHATHIHOrO ammapara IO OCHOBHBIM pasleiaM Kypca
MaTeMaTHKH, 3HAHUIH OCHOBHBIX TeOopeM, (OPMYJT U YMEHHSI UX TIPUMEHSTh, YMEHUS 10Ka3bIBATh
TEOPEMBbI 1 HAXOANTb HECTAHAAPTHBIE CIIOCOOBI PEIeHHS 3a/1ad,;

11) copmMupOBaHHOCTL YMEHHI MOAETUPOBATH pPEANbHbIE CHTYallUH, HCCIIEAOBATH
MOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATD MIOJIYUEHHBIN pe3yNbTarT;

12) cpopMUPOBAaHHOCTh TPEACTABICHUA OO0 OCHOBHBIX MOHSTHSIX MAaTEMaTHYECKOTrO
aHamM3a W HX CBOWMCTBAaX, BJAJEHHE YyMEHHEM XapaKTepu30BaThb IMOBeAeHHe (QyHKIUA,
UCIOJIb30BaHUE MOJYUEHHBIX 3HAHUH JJIs1 ONIMCAHUS U aHAJIN3a pPeaslbHbIX 3aBUCUMOCTEH;

13) BrajgeHne yMEHHUSIMH COCTaBJICHUSI BEPOSITHOCTHBIX MOJENEH MO YCIOBHIO 33aJa4d U
BBIUUCIIEHHUSI BEPOSTHOCTH HACTYIUIEHUs] COOBITUH, B TOM 4YHCIIE C NpuUMeHeHHeM (opmyn
KOMOHMHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH, HCCIENOBaHMS CIy4ailHBIX
BEJIMYUH IO UX PaCIpeNeIeHUIO.

1.4. KoauuyectBo 4acos, OTBEAEHHOE HA OCBOCHHE NPOrpamMMbl
0o0meo0pa3oBaTeIbHOM JHCHHUILIHHBI

Makcumarprasi yaeOHasi Harpy3ka oOyuatromerocst 322 4ac, B ToM uucie: 208 yacoB —
JIEKIIUOHHBIE 3aHATUA, 114 4acoB — mMpakTUYECKHUE 3aHATHs, IPOMEXKYyTOUYHAas arrecranus — 18
yacoB. @opma KOHTPOJIs — qudHepeHIIPOBAHHBIN 3a4eT. JK3aMEeH.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM YYEFHOM

JUCHUIIJIMHBI
2.1. O0bem 0611e00pa3oBaTeIbHON YUeOHOM AUCIUNIMHBI U BBl Y4eOHOH padoThl
CEeMECTp Hroro
Bun yueOHoii paboTsl 1 2 | mo
TUCIUTUTHHE




MaxkcumajibHasi yueOHasi Harpy3kKa (Bcero): 125 215 340
Obsi3aTenbHast ayauTopHasi yueOHast

Harpys3ka (Bcero)
B TOM YHCJIIE: 116 206 322
JICKLIIUU 76 132 208
NPAKTUYECKUE 3aHATUSA 40 74 114
KOHTPOJIbHBIE pabOTHI
IIpomesxxkyTouHOM aTTecTALUA B (popMme Hud. IK3aAMEeH 18

3avueT






















IMororoBka K
IK3AMEHy

[IpakTrueckas padora:
Jlexuus:
CamocrosTenpHas pabora 0Oydaroumxcs:

BCEI'O:

322

1. — O3HaKOMUTENBHBIN (Y3HABAHHE PaHee H3YYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITOJHEHHUE AEATEIBHOCTH IO 00pa3Lly, MHCTPYKLIUU HIIA TIOA PYKOBOJCTBOM)

3. — IpOXYKTUBHBIHN (TUTAHUPOBAHUE U CAMOCTOSITEIIbHOE BBIMOJHEHNE ACATENbHOCTH, pelleHre MPpOoOIeMHBIX 3a1a4)

12







4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMSI YYEEFHON
ANCHUTIIJINHBI

KoHTposb u oleHKA pe3ybTaTOB OCBOCHHS YYeOHOH MUCIMILTUHBI OCYIIECTBIISIETCS
mpernoaaBaTesieM B MPOIECCe MPOBEACHHS MPAKTHUECKUX 3aHATHH M JTAOOPAaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIMOJIHEHUS OOYYAIOIIMMHUCS WHIUBHIYAJTBHBIX 3alaHUMN, MPOEKTOB,

UCCJIETOBAHNI.

Pa3aen (Tema)
Y4eOHOM M CUHILTHHBI

Pe3yabTaTsl
(OCBOGHHBIE YMEHMUS,
YCBOCHHBIC 3HAHUS)

OcHOBHBI
€ MOKA3aTeJI’
pe3yJbTaTOB
MOArOTOBKH

®Dopmbl H
MeTOAbl KOHTPOJIS

Tema 1.1,
JelicTBUTEILHBIE
qHcaa

YMeTh. ymeHue
MPUMEHATh  METOIbI
JI0Ka3aTeNnbCTBa u
AJITOPUTMBI  PELICHHUS,
MPOBOJIUTH
JOKa3aTeNbHbIC
pPacCy>KOeHuss B XOIe
peLIeHust 3ajay,
3HaHUH OCHOBHBIX
TeopeMm, Qopmyn wu
YMEHHUS UX MPUMEHSTh

3HaThb:
c(OpMUPOBAHHOCTH
MIPEeACTABICHUN 0
MaTE€MaTUKE KaK 4acTH
MHPOBOU KYJBTYpPBl U
0 MECT€ MaTeMaTUKH B
COBPEMEHHOM
LHMBUJIN3ALUY, 0
crioco0ax OIMUCaHUs Ha
MaTEMaTUYECKOM
SI3BIKE SIBIICHUMN
peasibHOTrO MUPA,;
c(OpMHUPOBAHHOCTH
MOHATUHHOTO
amnmapara o
OCHOBHBIM  pasnuejiam
Kypca MaTeMaTUKHU

Dopmynu
poBaHUe
Brimonnen
nue
Haxoxnen
e

Tecr.

IIpakTuueckas
pabora.

IIposepounas
pabora.

Huddeperunpo

BaHHBIN 3a4eT.

Tema 2.1.
Crenennas pyHkuus

YMeTh:
BJIaJIEHUE yMEHUEM
XapaKTePU30BaTh
noseneHne  (QyHKIU,
HCIIOJIb30BaHUE
MOJYYECHHBbIX  3HAHUU
UL ONUCAHUS |
aHanusa peaTbHBIX
3aBUCUMOCTEN;
BJIaJIEHUE
CTaHAApTHBIMU
npueMaMyd  peLIeHust
PaLMOHATBHBIX u
HUPPALIMOHANIbHBIX,

Dopmynun
pOBaHUe
Brimonnen
ue
Haxoxnen
ue

Tecr.

IIpakTuueckas
pabora.

IIposepounas
pabora.

Huddeperunpo

BaHHBIN 3a4eT.
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MOKa3aTeNIbHBIX,

CTETIEHHBIX,

TPUTOHOMETPHUYECKUX

YPaBHEHUM 51

HEPaBEHCTB, uX

CHCTEM,

3HaThb:

c(OpMUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

uaesx U MeTojax

MaTeMaTHIECKOTO

aHamn3a,

c(OpMUPOBAHHOCTH

NpeACTaBIeHUN 00

OCHOBHBIX ~ TMOHSATHSIX

MaTeMaTHIECKOTO

aHamm3a u ux

CBOMCTBAX.
Tema 3.1. YMerTs: Dopmynn Tecr.
IHoka3aTeabHan BIIAZICHHE poBaHue [IpakTHueckas
dyHknun CTaHIapPTHBIMU Bemonnen | pabdora.

IIpUeMaMu  peLICHUs ue IIposepounas

pPaMOHATBHBIX u Haxoxnen | padora.

UpPpaLMOHAIIBHBIX, ue Huddeperunpo

MOKa3aTEeJbHBIX, BaHHBIH 3a4eT.

CTETIEHHBIX,

TPUTOHOMETPHUYECKUX

YPaBHEHHM 151

HEPaBEHCTB, uX

CHCTEM, BJIAJICHHE

yMEHHEM

XapaKkTePU30BaTh

noseneHne  (QyHKIUH,

UCTIONIb30BaHUE

MOJYYECHHBbIX  3HAHUU

e ONMHCAaHUS |

aHamm3a peasbHbIX

3aBHUCHUMOCTEN

3HaThb:

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

unesx W MeTojax

MaTEeMaTHIECKOTO

aHamn3a,

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHSATHSIX

MaTeMaTHIECKOTO

aHamm3a u ux

CBOMCTBax.
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Tema 4.1. YMmers: Dopmynn Tecr.
Jlorapugmuueckasn BJIAZICHUE YMEHUEM poBaHue IIpakTyeckas
$pyHKIUS XapaKkTepPU30BaTh Bemonsen | pabdora.

noseneHne  (PyHKIUH, ue IIposepounas

HCIIOJIb30BaHUE Haxoxnen | padora.

MOJyYEHHBIX  3HAHUU ue Huddeperunpo

INIE  ONMHCAaHUS | BaHHBIH 3a4eT.

aHanusa peabHbIX

3aBHCUMOCTEN

3HaThb:

c(OpMUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX ~ TOHSATHSIX

MaTEeMaTHIECKOTO

aHanusa u ux

CBOMCTBAX.
Tema S.1. YMers: Dopmynun Tecr.
Tpuronomerpuyeckue | BlafgeHue poBaHue [IpakTrueckas
(popmy.JibI CTaHJAPTHBIMU Bemonnen | pabdora.

IpUeMaMu  peLICHUs ue IIposepounas

pPaLMOHABHBIX u Haxoxnen | padora.

UpPpaLMOHAIIBHBIX, ue Huddeperunpo

MOKa3aTEeJbHBIX, BaHHBIH 3a4eT.

CTETIEHHBIX,

TPUTOHOMETPHUYECKUX

YPaBHEHHM 151

HEPaBEHCTB, uxX

CHUCTEM, 3HAHUH

OCHOBHBIX TEopeM,

bopmyn U yMeHHA HX

NPUMEHSTh,  YMEHHUs

JOKa3bIBATh  TEOPEMBI

u HAaxONIUTh

HECTaHAapPTHBIE

CHOCOOBI peLueHwst

3ajad;

3HaThb:

c(OpPMUPOBAHHOCTh

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

unesx U MeTojax

MaTeMaTHIECKOTO

aHaNu3a,

c(hOpMUPOBAHHOCTh

NpeACTaBICHUN 00

OCHOBHBIX  TOHSATHSIX

MaTEeMaTHIECKOTO

aHanusa u ux

CBONCTBAxX.
Tema 6.1. Ywmers: Dopmynu Tecr.
MMapannenbHocTh NPUMEHEHHE poBaHue [IpakTrueckas
NPSAMBbIX H U3YUYEHHbIX  CBOMNCTB Beinosnsen | pabdora.
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NnJaocKocTeit reOMeTPUYECKUX ue IIposepounas

buryp u Qopmyn ans Haxoxnen | padora.

PELICHUs ue 3auer.

reoMeTpUYEeCcKUX 3aaau

u 3a1a4 c

MPaKTHYECKUM

COJIEp>KaHUEM,

c(OpMUPOBAHHOCTH

YMEHUH MOJENNPOBATH

pealbHble  CUTYallUH,

HCCJIENIOBATh

MOCTPOEHHbIE MOJIENH,

HUHTEPIIPETUPOBATD

MOy YE€HHBIN

pe3yJIbTaT;, yMEHUS

NOKa3bIBaTb TEOPEMBbI

u HaXOAUTh

HECTaHJIapPTHbIE

Croco0BI peLeHust

3ajay;

3HaTh:

BJIJIEHHE OCHOBHBIMU

MOHATUAMH O IJIOCKUX

U MPOCTPAHCTBEHHBIX

reOMeTPUUYECKUX

dburypax, ux

OCHOBHBIX CBOMNCTBAx;

c(OpMHUPOBAHHOCTH

MPEeACTABICHUN 0

HEOOXOIUMOCTH

JIOKa3aTeNbCTB npu

000OCHOBaHMHU

MaTeMaTHUYECKUX

YTBEPXKIACHUN M POJIU

AKCUOMATHKHU B

MIPOBEJEHUU

JeAyKTUBHBIX

pacCy K1 eHul,
Tema 7.2. Ywmers: Dopmynn Tecr.
IlepneHanKy/JsipHOCTD | IPUMEHEHUE poBaHUe IIpakTuueckas
NPSAMBIX H WU3Y4YEHHBIX  CBOICTB Bemonnen | pabdora.
IJI0CKOCTeH FEOMETPUYECKUX ue IIposepounas

buryp u Qopmyn ans Haxoxnen | padora.

peleHus ue 3auer.

reoMeTpUYEeCKUX 3a1au
u 3ana4 c
MPaKTUYECKUM

COZEp KaHUEM,
c(OpMUPOBAHHOCTh
YMEHUH MOJEINPOBATH
peasibHble  CUTYallUH,
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HCCIIEIOBATh
MIOCTPOSHHBIE MOJIEIIH,
UHTEPIPETHPOBATH
MOy Y€HHBII
pe3yJIbTaT; yMEHHUsI
JOKa3bIBATh  TEOPEMBI
u HAaxOIIUTh
HECTaHAaPTHBIE
CHOCOOBI pereHust
3ajad;

3HaThb:
BJIAZICHHNE OCHOBHBIMHU
MOHATHSIMH O TUIOCKHX
U TPOCTPAHCTBEHHBIX

reOMeTPUUYECKUX
durypax, ux
OCHOBHBIX CBOMCTBAaXx;
c(OpMUPOBAHHOCTh
MPEeACTABICHUN 0
HEOOXOIUMOCTH
JIOKa3aTeNbCTB npu
00OCHOBaHHMU
MaTeMaTHYECKUX
YTBEPXKICHUNA MU POJH
AKCUOMAaTHKHU B
MIPOBEJEHU U
JeAyKTUBHBIX
pacCy kKIneHui,
Tema 8.1. Ymers: - Dopmynun Tecr.
MHoOrorpaHHMKH MIPUMEHEHUE poBaHue IIpakTuueckas
U3yYEHHBIX  CBOWCTB Bemonsen | pabdora.
FeOMETPUYECKUX nue IIpoBepouHnas
buryp u Qopmyn mns Haxoxnen | padora.
peleHus ue 3auer.
reoMeTpUYEeCKUX 3a1au
u 3ama4 c
MPaKTUYECKUM
COJIEp KaHUEM,
c(hOpMUPOBAHHOCTh
YMEHUN MOJEINPOBATH
pealibHble  CUTYallUH,
HCCJIENIOBATh
MOCTPOEHHBIE MOJIEINH,
UHTEPIPETUPOBATD
MOy YE€HHBII
pe3yJIbTaT; yMEHUS
JOKa3blBaTb TEOPEMBbI
u HaxOAUTb
HECTaHJlapTHbIE
CHOCOOBI peLeHust
3ajad;
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3HaTh!
BJIAlEHHE OCHOBHBIMH
IIOHATUAMU O TIIIOCKHUX
U TMPOCTPAHCTBEHHBIX

reOMETPHUYECKHIX

durypax, ux

OCHOBHBIX CBOMNCTBax;

c(OpMUPOBAHHOCTH

MPEeACTABICHUN 0

HEOOXOIMMOCTH

I0Ka3aTeIbCTB npu

00OCHOBaHHMHU

MaTeMaTHYECKUX

YTBEPXKACHUN M POJIU

AKCUOMATHKHU B

NPOBEICHUHU

IEeNyKTHBHBIX

PacCy K EeHHUI,
Tema 9.1. Ywmers: Dopmynn Tecr.
Tpuronomerpuyeckue | BlafgeHUe poBaHue [IpakTHueckas
YPABHEHUS CTaHIAPTHBIMU Bemonnen | pabora.

npUeMaMH  PEeLICHHUs ue KonTponbHas

pPaMOHATBHBIX u Haxoxnen | padora.

UpPpaLMOHAIIBHBIX, ue OK3aMeH

MOKa3aTEeJbHBIX,

CTETIEHHBIX,

TPUTOHOMETPHUYECKUX

YPaBHEHHM 151

HEPaBEHCTB, uX

CHUCTEM, 3HAHUH

OCHOBHBIX TEopeM,

bopmMyn U yMeHHS HX

NPUMEHSITB;

3HaThb:

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

unesx W MeTojax

MaTeMaTHIECKOTO

aHamn3a,

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHSATHSIX

MaTeMaTHIECKOTO

aHamm3a u ux

CBOMCTBAxX.
Tema 9.2. YMeTh: Dopmynun Tecr.
Tpuronomerpuyeckue | BlafgeHue poBaHue [IpakTrueckas
pynxuun CTaHIapPTHBIMU Bemonnen | pabdora.

IIpUeMaMu  peLICHUs ue IIposepounas

paIMOHATBHBIX u Haxoxnen | pabora.

VPpaLMOHAJIBHBIX, ue DK3aMeH
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MOKa3aTeNIbHBIX,

CTETIEHHBIX,

TPUTOHOMETPHUYECKUX

YPaBHEHUM 51

HEPaBEHCTB, uX

CUCTEM; BJIa/ICHUE

yMEHUEM

XapaKTepu3oBaTh

noseneHne  (QyHKIUMH,

HCIIOJIb30BaHUE

MOJYYECHHBbIX  3HAHUU

I ONUCAaHUA WU

aHanusa pearbHbIX

3aBHCUMOCTEN

3HaThb:

c(OpMUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

unesx U MeTojax

MaTeMaTUYeCKOro

aHaNu3a,

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TMOHSATHSIX

MaTeMaTHUYeCKOro

aHanusa u ux

CBOMCTBAxX.
Tema 10.1. Ymers: Dopmynn Tecr.
IIpousBoanas u ee BJIAZICHUE poBaHue IIpakTyeckas
reoMeTpu4eCcKHiu CTaHAAPTHBIMHU Brimonuen | pabora.
CMBICJ npUeMaMH  PEeLICHUs ue IIposepounas

pPaLMOHATBHBIX u Haxoxnen | padora.

UPpaLMOHAJIBHBIX, ue DK3aMeH

MOKA3aTeJbHBIX,

CTETIEHHBIX,

TPUTOHOMETPHUECKUX

YPaBHEHHM 151

HEPaBEHCTB, uX

CHUCTEM; BJIa/ICHUE

yMEHHEM

XapaKkTepu30BaTh

noseneHne  (QyHKIUH,

HCIIOJIb30BaHUE

MOJYYECHHBbIX  3HAHUU

INIE  ONMHCAaHUS |

aHanusa peabHbIX

3aBUCUMOCTEN;

3HaTh: N

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHATHUSX,

uaesx U MEeTojax
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MATEMATHUYECCKOT O
aHAJIN3a,

c(hOpPMUPOBAHHOCTh

NpeACTaBICHUN 00

OCHOBHBIX  TOHSATHSIX

MaTeMaTUYeCKOro

aHanuza U ux

CBOMCTBAxX.
Tema 10.2. YMerh: Dopmynn Tecr.
IIpumenenue BJIAJICHUE  METONaMU poBaHue IIpakTyeckas
NPOMU3BOJHOM K JIOKa3aTeNbCTB u Bemonnen | pabdora.
HCCJICAOBAHHIO aJITOPUTMOB pELIEHUS; ue IIposepounas
dyHKumi BJIAZICHUE YMEHUEM Haxoxnen | padora.

XapaKTepPU30BaTh ue DK3aMeH

noseneHne  (QyHKIUH,

HCIIOJIb30BaHUE

MOJYYECHHBbIX  3HAHUU

I ONUCAaHUA WU

aHanusa peasbHbIX

3aBUCUMOCTEN,

3HaThb:

c(OpMUPOBAHHOCTH

MIPEeACTABICHUN 0

MaTeMaTHYECKUX

MOHATHAX  Kak O

BAKHENLIUX

MaTeMaTHYECKUX

MOJIEJISIX,

MO3BOJIAIOIINX

OMHUCHIBATD U H3YyYaTh

pasHble TpoLecChl U

SIBJICHUS,

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHSATHSIX

MaTeMaTUYeCKOro

aHanusa u ux

CBOMCTBAX.
Tema 11.2. YMeTh: Dopmynn Tecr.
HuTerpan BJIJICHUE  METONaMU poBaHue IIpakTyeckas

JIOKa3aTeNbCTB u Bemonnen | pabdora.

aJITOPUTMOB pELIEHUS,; ue IIposepounas

BIAJICHNE  YMEHHEM Haxoxnen | padora.

XapaKTePU30BaTh ue DK3aMeH

noseneHne  (QyHKIUH,

HCIIOJIb30BaHUE

MOJYYECHHBbIX  3HAHUU
I8 ONUCAHUS |
aHaJan3a peabHbIX
3aBUCUMOCTEN,;

3HaTh:
c(hOPMUPOBAHHOCTH
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MPEeACTABICHUN 0
MaTeMaTHYECKUX
NOHATUSIX  Kak O
Ba)KHEHLITUX
MaTeMaTHYECKUX
MOJIEJISIX,
MO3BOJIAIOIINX
OMHUCBHIBATh U M3Yy4YaTh
pa3HbIe TPOLIECCHI |
SIBJICHUST,
c(hOpMUPOBAHHOCTh
NpeACTaBICHUN 00
OCHOBHBIX ~ TOHSATHSIX
MaTEeMaTHIECKOTO
aHanusa u ux
CBOMCTBAx.

Tema 12.1.
BekTopenl B
NPOCTPAHCTBE

YMers:
IIpUMEHEHUE
W3yUYE€HHBIX  CBOWCTB
reOMeTPUYECKUX
buryp u Qopmyn ans
peleHus
reoMeTpUYEeCKUX 3a7au
u 3aaa4 c
NPaKTUIECKIM
COJIEp KaHUEM,
c(hOpMUPOBAHHOCTh
YMEHUH MOJEINPOBATH
pealibHble  CUTYallUH,
HCCJIENIOBATh
MOCTPOEHHBIE MOJIEINH,
UHTEPIPETUPOBATD
MOy Y€HHBII
pe3yJIbTaT; YMEHHUsI
NOKa3blBaTb TEOPEMBbI
u HAXO/INTh
HECTaHJapTHbIE
CHOCOOBI peIeHwst
3ajad;

3HaThb:
BJIaJIEHHE OCHOBHBIMU
MOHATUAMU O IJIOCKUX
U MPOCTPAHCTBEHHBIX
reOMeTPUYECKUX
dburypax, ux
OCHOBHBIX CBOMCTBAaXx;
c(OpMUPOBAHHOCTh
MPEACTABICHUN 0
HEOOXOIMMOCTH
JIOKa3aTeNbCTB npu
00OCHOBaHHMHU
MaTeMaTHUYECKUX

Dopmynun
poBaHUe
Brimonnen
e
Haxoxnen
ue

Tecr.

IIpakTuueckas
pabora.

IIposepounas
pabora.

DK3aMeH
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YTBEPXKICHUN MU POJIH

aKCHOMAaTHKHU B

MIPOBEJEHUU

JeAYyKTUBHBIX

pacCy KIEHHUI,
Tema 13.1. Ymers: - Dopmynn Tecr.
Metoa koopaAUHAT B MIPUMEHEHNE poBaHue IIpakTnyeckas
NMPOCTPAHCTBE. WU3Y4YEHHBIX  CBOICTB Bemonnen | pabora.
JABHKEHUS. FEOMETPUYECKUX ue IIposepounas

buryp u Qopmyn ans Haxoxnen | padora.

peLIeHust ue DK3aMeH

reoMeTpUYEeCKUX 3a1au

u 3ama4 c

MPaKTUYECKUM

COJIEp KaHUEM,

c(OpMUPOBAHHOCTh

YMEHUN MOJEINpPOBAThH

pealbHble  CUTYallUH,

HCCJIEeNIOBATh

MOCTPOEHHBIE MOJIEJNH,

UHTEPIPETUPOBATD

MOy Y€HHBII

pe3yJIbTaT; yMEHUS

NOKa3blBaTb TEOPEMBbI

u HaxOAUTb

HECTaHJapTHbIE

CHIOCOOBI peLueHust

3aj1ad;

3HaThb:

BJIaJIEHHE OCHOBHBIMU

MOHATUAMU O IJIOCKUX

U TPOCTPAHCTBEHHBIX

reOMeTPUUYECKUX

durypax, ux

OCHOBHBIX CBOMCTBAaXx;

c(hOpMUPOBAHHOCTh

MIPEeACTABICHUN 0

HEOOXOIUMOCTH

JIOKa3aTeNbCTB npu

00OCHOBaHHMU

MaTeMaTHYECKUX

YTBEPXKICHUH MU POJIH

AKCUOMAaTHKHU B

MIPOBEJEHUU

JeAYKTUBHBIX

pacCy KIEHHUI,
Tema 14.1. YMeTh: Dopmynu Tecr.
Hunauaap. Konyc. MIPUMEHEHUE pOBaHue IIpakTuueckas
Hlap. U3yYEHHBIX  CBOWCTB Bemonnen | pabdora.

FeOMETPUYECKUX nue IIpoBepounas

buryp u Qopmyn mns Haxoxpnen | padora.

peIIeHust ue DK3aMeH
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reoMeTpUYEeCKUX 3a7au
u 3a1a4y c
MPaKTUYECKUM
COJIEp KaHUEM,
c(hOpMUPOBAHHOCTh
YMEHUH MOAEINpPOBATh
pealibHble  CUTYallUH,
HCCJIEeNIOBATh
MOCTPOEHHBIE MOJIEINH,
UHTEPIIPETUPOBATD
MOy YE€HHBII
pe3yJIbTaT; yMEHUS
NOKa3blBaTb TEOPEMBbI
u HaxXOAUTb
HECTaHJapTHbIE
CHOCOOBI peleHust
3ajad;

3HaThb:
BJIaJIEHHE OCHOBHBIMU
MOHATUAMH O IJIOCKUX
U TPOCTPAHCTBEHHBIX
reOMeTPUYECKUX
dburypax, ux
OCHOBHBIX CBOMCTBAaXx;
c(hOpMUPOBAHHOCTh
MIPEeACTABICHUN 0
HEOOXOIUMOCTH
JIOKa3aTeNbCTB npu
00OCHOBaHHMU
MaTeMaTHYECKUX
YTBEPXKICHUNA MU POJH
AKCUOMATHKHU B
MIPOBEJEHUU
JeAyKTUBHBIX
pacCy KIEHHUI,

Tema 15.1.
O0BeMbI T,

YMeTh:
IpUMEHEHUE
W3yUYE€HHBIX  CBOWCTB
F€OMETPUYECKUX
buryp u Qopmyn ans
peleHus
F€OMETPUYECKUX 3a4ad
u 3a1a4 c
MPaKTUYECKUM
COnep KaHUEM,
c(OpMUPOBAHHOCTh
YMEHUH MOAEINPOBATH
peanbHBIE  CHUTYalUHU,
HCCJIeI0BATh
MIOCTPOEHHBIE MOJEIH,
UHTEPIPETUPOBATD
TIOJTYyY€HHBII

Dopmynun
pOBaHUe
Brimonnen
nue
Haxoxnen
nue

Tecr.

IIpakTuueckas
pabora.

IIposepounas
pabora.

DK3aMeH
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pe3yJibTar; yMEHHUsI
AOKa3bIBaThb TCOPEMbI
u HaXOOUTb
HEeCTaHJapPTHbIE
Croco0BI peLeHust
3amad;
3HaTh:

BJaJICHUE OCHOBHBIMHU
MNOHATUAMHU O IINIOCKHX
U MPOCTPAHCTBEHHBIX

reOMeTPUYECKUX

dburypax, ux

OCHOBHBIX CBOMNCTBAx;

c(OpMUPOBAHHOCTH

MPEeACTABICHUN 0

HEOOXOIMMOCTH

JIOKa3aTeNbCTB npu

00OCHOBaHHMU

MaTeMaTHUYECKUX

YTBEPXKACHUN M POJIHU

AKCUOMATHKHU B

MPOBEJEHUU

JeAyKTUBHBIX

pacCy kI eHHUI,
Tema 16.1. YMeTh: Dopmynn IIpakTyeckas
Komo0unaropuka. BJaJl€HUE  METOoJaMu poBaHue pabora.

JIOKa3aTeNbCTB u Brinonnex OK3aMeH

aJITOPUTMOB pELIEHUS,; ue

3HAHUU OCHOBHBIX Haxoxnen

TeopeM, dopmyn wu ue

YMEHHUS UX NIPUMEHSITB;,

3HaThb:

c(OpMHUPOBAHHOCTH

NpeACTaBICHUN 00

OCHOBHBIX  TOHSTHSIX,

uaesx U MeTojax

MaTeMaTUYeCKOro

aHaNu3a,

c(OpMHUPOBAHHOCTH

MOHATUHHOTO

anmnapara o

OCHOBHBIM  paszfenam

Kypca MaTeMaTHKHU,;
Tema 17.1. YMeTh: ymeHui Dopmynun IIpakTuueckas
DJleMeHThI TeOpPHH HaXOAUThb U OLIEHUBATH poBaHUe pabora.
BEPOSITHOCTH U BEPOSATHOCTH Brinonuex DK3aMeH
CTATHCTHKH. HACTYTUICHHUSI COOBITHI ue

B MPOCTEUIIUX Haxoxnen

MPaKTUUECKUX ue

CUTyaLUAX u

OCHOBHbIE

XapaKTepUCTUKU
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CIyYallHbIX BEJUYUH,
BJIQJICHUE  YMEHHSIMHU
COCTAaBJICHUSI
BEPOSITHOCTHBIX
MOAEEH MO YCIOBUIO
33241 U BBIYUCJIECHUSA

BEPOSITHOCTH
HACTYTUICHUS
COOBITUH, B TOM YHCIIE
c NpUMEHEHHEM
dbopmyn
KOMOWHATOPHKH u
OCHOBHBIX TEOpeM
TEOPUU BEPOATHOCTEN,
UCCIIEIOBAHMS

CIy4YallHbIX  BEJUYUH
0 UX PaCIpPenesICHUIO.

3HaThb:

c(OpMHUPOBAHHOCTH
MPEeACTABICHUN 0
nporeccax u
SIBJIGHUSIX, HUMEIOLINX
BEPOSATHOCTHBII
XapaxTep, 0
CTaTUCTUYECKUX

3aKOHOMEPHOCTAX B
peampHOM Mupe, 00
OCHOBHBIX IMOHATHUAX
3JIEMEHTAPHOU TEOpUH
BEPOSATHOCTEHN,; 3HAHUM

OCHOBHBIX TEopeM,
dbopMyJT U yMEHUS X
PUMEHSITh

5. KOMIIETEHIIUU OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCIUIIJINHBI
HE ITPEAYCMOTPEHDI

6. ®POH/I OHEHOYHbBIX CPEJICTB UUIsA NPOBEJAEHUS
MNPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIINUXCA MO JUCHUILINHE

O0wmmue nonoxkeHust

PesynbraToM oOcBOeHHs y4eOHOW MUCHMIUIMHBI SIBISIOTCS OCBOCHHBIE YMEHHS H
yYCBOEHHbIE 3HAHMS, HallpaBJieHHbIE Ha (POPMUPOBAHNE OOIIUX KOMIETECHIIHH.

dopwmoii arrecTanmny 1o y4eOHON TUCHUITIMHE SBIsIeTCs TU(PepeHIINPOBAHHBINA 3a4€T B
MIEPBOM CEMECTPE U 5K3aMEH BO BTOPOM CEMECTpE.

Komnerenuun, dopmupyembie y o0ydawmerocss B pe3yJbTaTe OCBOEHHS
AVCUHIUIHHBI: HE TIPEAYCMOTPEHBI

Pe3ynbTaThl 0CBOEHHS Y4eOHOMH AUCHHILINHBI, OAJIEXKALHE POBEPKe

OcBoeHnble ymeHHsI

B pesynprate KOHTPONS W OLEHKHM MO Y4eOHOHW IUCLMILIMHE OCYLIECTBISIETCS
KOMILJIEKCHAsI TPOBEPKA CIEAYIOIINX YMEHUI:

B pesynprare 0cBOSHMS AUCUUIUINHBI OOYHArOIIUNACS TOJIKEH 3HATh:
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- c(OPMHPOBAHHOCTh TPENCTABJIEHUH O MaTreMaTHKe KaKk 4YacTH MHPOBOH
KyJbTYpPbl U O MECT€ MaTE€MAaTHKH B COBPEMEHHOH LMBIJIM3ALUH, O CIoco0ax OMUCAHMSA Ha
MaTEMAaTUYECKOM SI3BbIKE SIBJICHUN PEaNbHOrO MHUPA,

- c(OPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHYECKUX IIOHATHUSAX KaK O
BAXKHEHIINUX MAaTEMaTHYECKUX MOAEISAX, MO3BOJSIOIUX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI
U SIBJICHUS,

- MIOHUMAHUE BO3MOXKHOCTH AKCUOMATHUYECKOrO TMOCTPOEHUS MAaTE€MaTHYECKHUX
TEOpUH;

- cpOPMHUPOBAHHOCTDH MPENCTaBICHUI 00 OCHOBHBIX IMOHSATHAX, HIEIX U METOAAX
MaTEMaTUYECKOro aHaJIN3a,

- BJIQJICHUE OCHOBHBIMU IOHATUSIMH O IUIOCKMX W MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX;

- c(OPMHUPOBAHHOCTh TMPEACTABICHUA O TPOLECCaX U SBICHHUAX, HMMEIOLINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKHUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpe, 00
OCHOBHBIX NOHSITHUSIX 3JIEMEHTAPHON TEOPUHU BEPOATHOCTEM.

- c(OPMHPOBAHHOCTh TMPEACTABICHUH O HEOOXOIMMOCTH JOKA3aTeNbCTB IPU
OOOCHOBaHMM MAaTE€MAaTHYECKHX YTBEPXKIEHUH W PONM AaKCHOMATUKH B TPOBEACHHUU
JNEAYKTUBHBIX PACCY KICHHUIA,

- c(pOPMHPOBAHHOCTh TOHSATHHHOIO amnmapara N0 OCHOBHBIM pasleiaM Kypca
MaTEMaTHUKH,

- c(pOPMHUPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX IMOHATHSIX MATEMAaTUYECKOTO
aHAJIN3a U UX CBOWUCTBAX.

B pesynbpTaTre 0CBOSHMS AUCUUIUIMHBI O0YHarOIUHACS JOKEH YMETh:

- BJIQICHUE METOJAMHU JOKA3aTeNbCTB U AITOPUTMOB PELICHHUS,

- YMEHHE HUX IPUMEHATb, MNPOBOAUTH [OKA3aTENbHBIE PACCYXKIOECHHUS B XOOE
pelleHus 3a1ady,

- BJIaACHUE  CTaHAAPTHBIMA  NPHUEMaMHM  PELIEHUs  PalMOHAJIBHBIX WU
UPPAaLMOHANIbHBIX, [IOKA3aTENbHBIX, CTENEHHBbIX, TPUIOHOMETPUYECKUX ypPaBHEHUH U
HEPABEHCTB, UX CUCTEM,

- cpOpMHPOBAHHOCTb YMEHHS PACIIO3HABATh HA YEPTEXkKAX, MOJEIAX U B PEATbHOM
MHpE TreOMeTPUIECKre PUryphr;

- NPUMEHEHUE W3YYEHHBIX CBOWCTB TeoMeTpuueckux ¢uryp u Qopmya ans
pelIeHns] FeOMETPUYECKHX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPIKAHUEM,

- YMEHUH HAaxXOIWUTb M OLCHMBATh BEPOSATHOCTU HACTYIUIEHHS COOBITMH B
MPOCTEUIINX NPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XapaAKTEPUCTUKU CITyYaiHbIX BEJIUYMH,

- 3HAHUH OCHOBHBIX TeopeM, (OpMyNl M YMEHHs HUX TNPUMEHATb, YMEHUs
JOKa3bIBATh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a/1ad,;

- c(pOPMHPOBAHHOCTh YMEHHH MOIETUPOBATh PeajbHbIE CHTYaLUH, HCCIECAOBATH
MOCTPOEHHBIE MOJEIN, UHTEPIIPETUPOBATD MOJIYUYE€HHBIN PE3YJIbTAT,

- BIAZICHNE YMEHHMEM XapaKTepu3OBaTh IOBeACHUE (YHKIHMHA, HCHOJIb30BaHUE
MOJIy4€HHBIX 3HAHWUM JUUIS1 OIIUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN,

- BJIQICHUE YMEHHUAMU COCTABJICHUSI BEPOATHOCTHBIX MOZENEH MO YCJIOBHIO 3a4a4H
U BBIYUCIIEHHUs] BEPOSITHOCTH HACTYIUIEHUS COOBITHIA, B TOM 4YHCIE C NMpUMEHeHHeM (Hopmys
KOMOWHATOPUKH ¥ OCHOBHBIX TEOPEM TEOPHU BEPOSTHOCTEH, HCCIENOBaHMS CIIy4aiHbIX
BEJIMYMH MO UX PACTIPENEICHUIO.

Pe3yabTaThl OcHoBHBIE TOKA3aTEH
®Dopmbl H
(ocBOeHHBIE pPe3yJIbTATOB NMOATOTOBKH
MeTO/Ibl KOHTPOJIA
KOMIIeTEeHILIHH)
copMupOBaHHOCTD - IEMOHCTpAIHsI 3HAHUH O CYIHOCTH Tecmur

IpeCTaBICHUM 0 | MaTeMaTHYeCKUX MOHITUH U METOOB. HHuppepenyupo
MaTeMaTHKe Kak dYacTH 8aHHbII 3a4em
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MHPOBOM KYJBTYpBl U O
MecTe  MaTeMaTUKU B
COBPEMEHHOH
LMBUJIN3ALUN, O CHOCO0ax
ONUCAHUsA Ha
MAaTE€MaTUYECKOM  SI3BIKE
SIBJIEHUH peaNbHOrO MHUPa

c(hOpMUPOBAHHOCTH
MPEeACTABICHUN 0
MaTEeMaTUIECKUX
TTOHSITHSIX KaK 0
BAKHENLIUX

MaTEMaTUYECKUX MOJMEISX,
MO3BOJISIFOIIMX OMUCHIBATH
51 M3y4aThb pasHble
MpPOLECCBl U SIBJICHUS,
MIOHUMAHHE BO3MOXKHOCTH
AKCUOMAaTH4YECKOTO
MOCTPOCHUSA
MaTE€MaTHUYECKUX TEOPUI

- I€MOHCTpaLUsl 3HAHUHN O CYLHOCTH
MaTeMaTUYECKUX MOHATHI U METOAOB,

- TOHUMAaHUE BO3MOKHOCTH
AKCUOMAaTHUUYECKOIO MOCTPOEHHUS
MaTeMaTUYECKUX TEOPUH.

Tecmuot
Jughghepenyupo

BAHHBI 30Yem

BJIaJIEHUE
METOJlaMHU  J0Ka3aTesbCTB
U QIrOPUTMOB PELICHMUS,
yMEHHE WX TPHUMEHSTb,
MPOBOJIUTh TOKA3aTEIbHbIC
paccykieHuss B Xofe
pelIeHus 3ana4y

- JIEMOHCTpaLus BJaJEHUs MEeTOJaMu
JI0Ka3aTeNbCTB U aITOPUTMOB PEILECHUS,

- JeMOHCTpauus  yMEHUs  HUX
NPUMEHATb,  TNPOBOAUTH  JOKa3aTeJbHbIE
paccyeHUsl B XO/le peLIeHMs 3aa4

Tecmuwi

Ilpaxmuueckue
3a0anus

Jughghepenyupo

BAHHBI 30Yem

BJIAICHUE
CTaHJAPTHBIMU TMpPUEMAMHU
peLIeHNs] PalUOHAIBHBIX U
HMPPaLUOHAJIBbHBIX,
MOKa3aTeNbHBbIX,
CTEMEHHBIX,
TPUTOHOMETPUUECKUX
VPaBHEHU U HEPABEHCTB,
HX CUCTEM

- IeMOHCTpaLus BIageHUs
CTaHAAPTHBIMU NIPUEMAMH PELICHUS
PaLMOHAIBHBIX U UPPALIMOHAIBHBIX
MOKA3aTeNbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM,

2

Tecmuwi

Ipaxmuueckue
300anUs

Jughghepenyupo

BAHHBI 304em

c(OpMHUPOBAHHOCTH
NPECTABICHUN 00
OCHOBHBIX MOHSITHSIX,
uaesx u MeToaax
MaTEeMaTHYECKOrO aHAIN3a

- AeMoHcTpauus cHOpMHUPOBAHHOCTH
npencTaBjieHuii 00 OCHOBHBIX MOHSITHSX,
UAEAX U METOAaX MaTeMAaTHYeCKOrO aHAJH3a.

Tecmuwi

IIpaxmuueckue
3a0anUs

Jughgpepenyupo

BAHHBI 30Yem

BJIAICHUE
OCHOBHBIMHM MOHITUSIMH O
TJIOCKUX U
MPOCTPAHCTBEHHBIX

reoOMeTpHYECKuX (urypax,
UX OCHOBHBIX CBOMCTBaXx;
c(hOpPMHUPOBAHHOCTH

- OE€MOHCTpAaLUs BJIAJCHUS
OCHOBHBIMM TMOHATUSIMH O IUIOCKHUX H
MPOCTPAHCTBEHHBIX FeOMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

- NE€MOHCTpAaLUs YMEHUsI
pacro3HaBaTb Ha YepTeXaxX, MOJEISIX U B
peasbHOM MHpPE reoMeTpuieckue (GUrypsl;

Tecmuwi

IIpaxmuueckue
300aHUsA

3auem
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YMEHHs1 paclno3HaBaTb Ha
yepTexkax, MOJENAX U B

- OEMOHCTPALUs MIPUMEHEHHUs
U3yUYEHHBIX CBOMCTB I€OMETPUYECKUX (PUryp

peasbHOM mupe | 1 popMyn IS peIeHus reOMEeTPUYECKUX
reoMeTpuueckue (Qurypel; | 3amad W 3amad ¢ [PAKTHYECKUM
NPUMEHEHHE  W3YYEHHBIX | COIAEPKAHHUEM.
CBOIHCTB T€OMETPUYECKUX
buryp u dopmyn ansa
pELIeHHs] TeOMETPHUECKUX
3ama4 U 3amad C
MPAKTHYECKIM
coiepKaHuEM
copMupoBaHHOCTD - AeMoHcTpauus chOpMHUPOBAHHOCTH llpakmuyeckue
IpEeACTaBICHUN O | IPEeACTaBIEHU O TpoLeccax M SBICHUSX, | 3a0anus
mpoleccax U sABJEHUAX, | UMEIOIIUX  BEPOSITHOCTHBIM  XapakTep, O HHuppepenyupo
UMEIOIIUX BEPOATHOCTHBIN | CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B | 6annwiil 3auem

Xapakrep, 0
CTaTUCTUYECKUX

3aKOHOMEPHOCTSIX B
peanbHOM MHpe, 00
OCHOBHBIX MOHATHUAX
3JIEMEHTapHOU TEOPUH
BEPOSITHOCTE, YMEHHH

HaXOIWTb U  OLEHHUBATH
BEPOSITHOCTH HACTYILICHUS
coObITHII B mpocTeHIINX
NPAKTUYECKUX CUTYaLHSIX

peasbHOM Mupe, 00 OCHOBHBIX MOHSITHSIX
3JIEMEHTaPHOU TEOPUU BEPOATHOCTEH,

- JIEMOHCTpALUsl YMEHUI HaxOIWUTh U
OLICHUBATh BEPOSATHOCTH HaCTYIJIEHUsI
COOBITHIT B  TPOCTEHINNX MPAKTHUYECKHX
CUTyaLUsIX U OCHOBHBIE XapaKTE€PUCTUKU
CIIy4ailHbIX BEJIUYMH,

u OCHOBHBIE
XaPaKTePUCTUKU
CJIyYaiHBIX BEJUYUH,

c(pOpMHPOBAHHOCTD - IEMOHCTpAIUs 3HAHUH OCHOBHBIX Tecmuor
MPEeACTaBICHUI 0 | TeopeM U GOpMYJT MATEMATHKH. Jughghepenyupo
He0OXOIMMOCTH BaHHDBII 3a4em
J0Ka3aTeIbCTB npu
00OCHOBaHUH
MaTEMAaTHYECKUX
VTBEPXKACHUH WU POJHU
AKCHOMATHKHU B
MPOBEEHUN JEAYKTUBHBIX
paccCy KIeHHUI,

c(OpMHUPOBAHHOCTH - IEMOHCTpAIHs 3HAHUH O CYLTHOCTH Tecmuor
MOHSITUIHOTO armapara Mo | MaTeMaTHYEeCKUX MOHSITHIA U METOJIOB, Jughghepenyupo

OCHOBHBIM pazziesiaM Kypca

MaTE€MaTHUKU, 3HAHUU
OCHOBHBIX TEOPEM,
dbopMyn W yMeHUS UX
MPUMEHSATD; YMEHUS
JOKa3blBaThb TEOPEMBbI U

Haxo4uTb HECTAHAAPTHHIC
CrocoObI peleHus 3a/1ad,;

- I€MOHCTpaLUs 3HAHUH OCHOBHBIX
TeopeM U (POpPMYJT MAaTEMATHKUY,

- IEMOHCTpALMs YMEHHs JOKa3bIBATh
TEOpeMbl 1 HAXOJUTb HECTaHIaPTHbIE
CrocoObI peleHus 3a1a4.

BAHHBII 304em

c(OpMHUPOBAHHOCTH
YMEHUMN MOZEIUPOBATD

- J€MOHCTpaLUs
MOZEJIUPOBATh peasibHble

YMEHUN
CUTyaluH,

Tecmuvr
Ipaxmuueckue
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peanbHbIC CUTYyalluH,
HCCIIENOBATh MTOCTPOEHHBIE
MOJIEJIH,

UCCJIENIOBATD MOCTPOCHHBIE MOJIEIIH,
UHTEPIPETUPOBATH MMOJYYEHHBIN PE3YJIbTAT,

300aHUA
Jughgpepenyupo

BAHHBI 30Yem

UHTEPNPETUPOBATh
MIOJIyYEHHBIN pe3yJIbTaT;,

c(pOpMHPOBAHHOCTD - IEMOHCTpAaLUs 3HaHUH OCHOBHBIX Tecmuvr
IpenCTaBIeHUM 00 | TeopeM 1 HOpMyYJT MATEMATHYECKOTO Ipaxmuueckue
OCHOBHBIX MOHATUSAX | aHAJIN3A, 3a0anus
MaTEeMaTHUYECKOro aHallu3a - IEMOHCTpAIs HABbIKOB HHuppepenyupo

U MX CBOMCTBax, BJIaJeHUE
YMEHHEM XapaKTepU30BaThb
MOBEJIeHNE byHKIMIA,
HCIIOJIb30BAHNE
MOJYUYCHHBbIX 3HAHUW I
OMUCAaHHUA W  aHAJIN3a
peaJIbHbIX 3aBUCHMOCTEN,

uccienoBanus QYHKIUNA ¢ TOMOIIBIO
NPOM3BOIHBIX U IpaduuecKoro n300paskeHust
rpaduKoB QyHKIIHIA;

- IEMOHCTpAIs HABbIKOB
HAXOKJEHUs MJIOIA el KPUBOJUHEHHBIX
Tpanennii ¢ MOMOIUBIO UHTErpaa.

BAHHBI 304em

c(OpMHUPOBAHHOCTH
NpECTaBICHUN 00
OCHOBHBIX MOHSITHSX,
uaesx u MeToaax
MaTEeMaTHYECKOrO aHAIN3a

- AeMoHcTpauus cHOpMHUPOBAHHOCTH
npencraBjieHnii 00 OCHOBHBIX MOHSITHSX,
UAEAX ¥ METOAaX MaTeMAaTHYECKOrO aHAJH3a.

Tecmuwi

IIpakmuueckue
3a0anU5

Jughgpepenyupo

BAHHBL 30Yem

BJIaJIEHUE
YMEHUSIMH  COCTaBJICHUS
BEPOATHOCTHBIX  MOJEJEH
[0 YCJOBHUIO 3a7auld W
BBIYUCJICHUS] BEPOSITHOCTH
HACTYIUICHUS] COOBITUH, B
TOM YHCJIE€ C IPUMEHEHUEM
bopMyT KOMOMHATOPUKHU H
OCHOBHBIX T€OpPEM TEOPHH
BEPOSITHOCTE,
UCCIIENOBAHUS CITyYalHbIX
BEJINYUH o 1)
pacripeneseHuIO.

- IEMOHCTpALUs BJIAJICHUS] YMEHUSIMHU
COCTABJIEHUs] BEPOSITHOCTHBIX MOJENeH 110
YCJIOBHIO 33/1a4U M BBIYUCIIEHHS BEPOSITHOCTH
HACTYIUICHHsT COOBITUH, B TOM HYHCIE C
npuMeHeHneM (popMysn KOMOWHATOPHKH U
OCHOBHBIX TEOPEM TEOPHHU BEPOSITHOCTEH;

- IEeMOHCTpaL Vs yYMEHUs
UCCIICIOBAHMS CIYYalHbIX BEJIUYHH IO HX
pacrpeneIeHuro.

Ipaxmuueckue
300aHUsA
3auem
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6.1.1lporpaMmmMa OeHUBAHUS KOHT

0JIMPYEeMOH KOMIEeTEeHMH:

Kontponupyemsble .
KonTponupyemsiit IIpencraBnenue OLIEHOYHOTO
MOZYJIH, Pa3/ieibl (TEMbI)
pe3yJbTar cpeacrtsa B GpoHze
JVCLIUTUTHHBI
Tema 1.1. cpopMHPOBAHHOCT e Tecr 1. JlefiCTBUTENLHBIE

JelicTBUTEIbHbIE YHCJIA

b IPEACTABJICHUH O
MaTeMaTHKe KaK 4acTH
MHUPOBOH KYJIBTYPBI U O
MeCTe MaTeMaTUKU B
COBPEMEHHOH
LUBUJIU3ALIUH, O
criocodax OMMCaHUs Ha
MaTEMaTUYECKOM SI3bIKE
SIBJIEHUH pPeaJbHOrO MUPA,

c(OPMUPOBAHHOCT
b MOHATUIHOIO amnmnapara
[0 OCHOBHBIM paszfeiaM
Kypca MaTeMaTHKU

qucna

e Tect 2. JlelicTBUTEIbHbBIC
qucnia

o JluddepenupoBaHHbIil 3aueT
3a | mepBbIil ceMecTp

YMEHUE . IIpakTnueckue 3anaHus
NPUMEHSTh METOJBI | 1O TeMe «J{eHCTBUTEIbHBIE YHCIa»
AOKa3aTeJIbCTBA H e IIpakTuueckue 3a1aHus 110
ajropruTMbl pewenus, | teme «beckoHeYHO yObIBarOIIIAst
IPpOBOAUTH reoOMeTpHUYeCKast IIPOrpeccusi»
AOKa3aTeIbHBIC ¢ IIpoBepounas pabora Nel.
pacCy’kneHuA B XONE | JleliCTBUTEIbHBIC YHCIIA.
peHeHus ¢ JluddpepeHpoBaHHBIA 3a4eT
3aHaq;S®OPMHPOBaHHOCTb 3a 1 mepBbIii cemecTp
3HAHUN OCHOBHBIX
TeopeM, bopmy u
YMEHHUS] UX IPUMEHSITh

Tema 2.1. cpopMHPOBAHHOCT e Tecr 3. CreneHnast QyHKIIHSL.
Crenennas pyHkuus b TpeAcTaBieHuil 00 e Tecr 4. UppauyoHasbHbie
OCHOBHbBIX HOHATHUAX, | ypaBHEHUS U HEPABEHCTBA
uAesx 1 MeTOAax ¢ JluddpepeHpoBaHHbIA 3a4eT
MATEMATHYCCKOI'O 3a 1 HepBbeI CEeMECTp
aHamn3a,
cpOopMHPOBAHHOCTD
npeACTaBICHUN 00
OCHOBHBIX TIOHATHSIX
MaTeMaTHIECKOTO
AHAJIN3a U UX CBOMCTBAX.

BJIAZICHHE o [IpakTHueckue 3amaHus
CTaHJAPTHLIMU MPHUEMAMH | 110 TeMe "OOpaTHble GyHKIUU"
pemeHnst PanuOHAIbHBIX . IIpaxTHyeckue 3ananus

u HUpPalMOHANBHBIX, | 110 0 Teme "HppaunoHanbHbie
MOKa3aTeIbHbIX, ypaBHEHUs U HepaBeHCTBa"
CTETECHHBIX, . IIpoBepounas pabora
TPUTOHOMETPHICCKUX Ne2. CrenenHast pyHKIUS.

YPaBHEHUI U HEPABEHCTB, ° JuddepeHIpoBaHHEbIi
ux  CHCTEM,  BIIANCHUC | 3aueT 33 |1 mepBbIil cEMECTD

yMEHHEM

XapaKTEePU30BaTh
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

NOBe/IeHNE byHKIHH,
HCIIOJIB30BAHNUE

MOJIyYeHHBbIX 3HAHUN JUIs
ONHCAaHUS W  aHAJIN3a

peaIbHBIX 3aBUCUMOCTEN

Tema 3.1.
ITokazaTenbHan
dyHknusn

c(hOpMUPOBAHHOCT
b TpEncTaBleHUH 00
OCHOBHBIX MOHSATHSIX,
uaesx u MeToaax
MaTeMaTHYECKOro
aHaJIN3a,
c(hOpMUPOBAHHOCTH
npeACTaBICHUN 00
OCHOBHBIX TIOHSATHSIX
MaTeMaTHYECKOrO
AHAJIN3a U UX CBOMCTBAX.

. Tect 5. IlokasarenpHas
byHKIUSA

o HuddepeHnpOBaHHBIN
3a4eT 3a | mepBbIi ceMecTp

BJIAICHUE
CTaHJAPTHBIMU MTPUEMaMH
peuleHuss palUOHAJIbHBIX
51 HUPPaLMOHAJIbHBIX,
MOKa3aTeNbHBIX,
CTEMEHHBIX,
TPUTOHOMETPUUECKHUX
YPaBHEHUI U HEPABEHCTB,
UX CHCTEM, BJAJCHUE
YMEHHEM
XapaKkTepU30BaTh
NOBEIeHNE byHKIHH,
HCIIOJIb30BaHNE
MOJIYYEHHBbIX 3HAHUM I
ONUCAaHHUA W  aHAJIN3a
peaIbHBIX 3aBUCUMOCTEN

. IIpakTuueckue 3anaHus
no teMe "llokazarenbHble ypaBHEHUS
U HepaBeHCTBa".

o IIpoBepounas pabora
Ne3. IlokasaTenpHble ypaBHEHUS U
HEPaBEHCTBA

o HuddepeHunpoBaHHbINH
3a4eT 3a 1 nepBbIi ceMecTp

Tema 4.1.
Jlorapugmuueckasn
dyHknusn

c(hOpMUPOBAHHOCT
b TpPEnCTaBIeHHH 00
OCHOBHBIX MOHSATHSIX,
uaesx u MeToaax
MaTeMaTHYECKOrO
aHaJIN3a,
c(OpMUPOBAHHOCTH
NpeACTaBICHUN 00
OCHOBHBIX TIOHSATHSIX
MaTeMaTHYECKOrO
AHAJIN3a U UX CBOMCTBAX.

e Tecr 6. Jlorapudmuueckas
byHKIUS

¢ JluddpepeHpOBaHHBIA 3a4eT
3a | mepBbIil ceMecTp

BJIAJICHUE
CTaHJAPTHBIMU MTPUEMaMH
pEeLIEHHs] PaLMOHATbHBIX
51 HppaluOHAJIbHBIX,
MOKa3aTeNbHBIX,
CTEMEHHBIX,

o [IpakTHueckue 3ananus no
teme "Jlorapupmuueckas pyHkums"

e IIpoBepounas pabora Ne 4 mo
teme ".orapudpmudeckast yHkms"

¢ JluddpepeHpoBaHHBIN 3a4eT
3a | nmepBbIil ceMecTp
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

TPUTOHOMETPUUECKHUX
YPaBHEHUI U HEPABEHCTB,
UX CHUCTEM, BJAJCHHE
YMEHHEM
XapaKkTepU30BaTh
NOBE/IeHNE byHKIHH,
HCIIOJIb30BaHNE
MOJIY4YEHHBIX 3HAHUM I
ONUCAaHUA W  aHAJIN3a
peaIbHBIX 3aBUCUMOCTEN

Tema S.1.
Tpuronomerpudeckue

(popmynl

c(hOpMUPOBAHHOCT
b MpEencTaBleHHH 00
OCHOBHBIX MOHSATHSIX,
uaesx u MeToaax
MaTeMaTHYECKOrO
aHaJIN3a,
c(hOpMUPOBAHHOCTH
NpeACTaBICHUN 00
OCHOBHBIX TIOHSATHSIX
MaTeMaTHYECKOrO
AHAJIN3a U UX CBOMCTBAX.

e Tect 7. Tpuronomerpuueckue
bopMybl

¢ JluddpepeHIpoOBaHHBIHA 3a4eT
3a | mepBbIil ceMecTp

BJIAICHUE
CTaHJAPTHBIMU PUEMaMH
peLIeHUs] PaLHUOHAJIbHBIX
" HUPPaLOHAJIbHBIX,
MOKa3aTebHBIX,
CTEIEHHBIX,
TPUTOHOMETPUUECKHUX
YPaBHEHUI U HEPABEHCTB,
ux CUCTEM, 3HAHUMN
OCHOBHBIX TEOpEM,
bopMyn W yMEHUS UX
MPUMEHSTD;, YMEHUs
OKa3bIBaTh TEOPEMBbI U
HaxOIUTh HECTAHAAPTHBIE
Croco0bl peleHus 3a/1a4,

e [IpakTHueckue 3ananus no
teme "Panuannas mepa yriaa. [losopor
TOYKH BOKPYT Hayaja KOOpAUHAT"

e [IpakTHueckue 3ananus no
TeMe "TpuroHoMerpuueckue
bopmymbr"

e IIpoBepounas pabora Ne5 o
TeMe « T puroHomerpudeckue
bopMybD»

¢ JluddpepeHpoBaHHBIHA 3a4eT
3a | mepBbIil ceMecTp

Tema 6.1.
MapanaenbHOCTH

NPSIMBIX U IJIOCKOCTEH

BJIQICHUE
OCHOBHBIMH TOHSTUSMHU O
TIOCKUX u
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, HMX OCHOBHBIX
CBOMCTBAX;
c(OpMUPOBAHHOCTH
MPEACTABICHUN 0
HEOOXOIUMOCTH
NOKa3aTeNbCTB
000CHOBaHUU
MaTeMaTHYECKUX

npu

e Tect 8. [lapannenbHOCTD U
HepHeHI[I/IKy.]'IﬂpHOCTb HpﬂMbIX n
IUIOCKOCTEI.

e 3a4er Mo TEME
«MHOTOTPaHHHUKN
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KonTponupyemslie

KonTponupyemsiit IIpencraBnenue OLIEHOYHOTO
MOZYJIH, Pa3/ieibl (TEMbI)
pe3yJbTar cpenctsa B poHIE
JVCLIUTUTHHBI
YTBEPXKACHUH U  poNu
aKCUOMATHKHU B
NPOBEICHUHU
IeNyKTHBHBIX
pacCy KIeHHUI,
NPUMEHEHHE o IIpakTHueckue 3a1aHus 110
U3YYEHHBIX CBOHCTB | Teme "[lapaymienbHOCTh MPSIMBIX,
reoOMeTPUYECKUX (QUIYp H | MPsIMOM U MIIOCKOCTH"
Gopmyn nns pemeHus e [IpakTHueckue 3ananus no
TF€OMETPUYIECKUX 3a1a4d M | teMe "B3anMHOe pacnoyioskeHue
3ama4 € MPAKTUYECKUM | MpsiMBIX B IPOCTPAHCTBE"
CONCPHKAHNEM, e [IpakTuyeckue 3a1aHus Mo
c(pOopMUPOBAHHOCTD teme "Terpasap u napannenenunen”
YMEHUH  MOAETMPOBATH e IIposepounast pabora Ne6 mo
peabHBIE CUTYyalllH, | teme "[lapauiebHOCTD MPSIMBIX U
MCCNIEN0BATD IIOCKOCTEH"
MOCTPOEHHbIE  MOJENH, e IIpoBepounas padora Ne7 mo
MHTEPIPETHPOBATE Teme "IapannenbHOCTh TIOCKOCTEH.
TOJYHCHHBIN  PESYILTAT, | Terpasnp u napannenenunen.”
yMEHUs JOKa3bIBATh o 324ET 11O TeMe
TEOpEMBI M HAXOMUTD |« \1yororpaHHHKI
HECTaHNAPTHBIE CIIOCOOBI
pelueHHs 3a1ad,;
Tema 7.2. BJIAZICHUE e Tecr 8. IlapannenbHOCTD U
IlepneHauKYJISIPHOCTL | OCHOBHBIMU IOHATHAMH O | MEPNEHIUKYIAPHOCTD MPSIMbIX U
NPSIMBIX M IJIOCKOCTEH | TIOCKHUX U | MIOCKOCTEH.
OpOCTPAHCTBEHHBIX e 3ader Mo TeMe
reOMETPUYECKUX «MHOTOTPaHHUKI»
durypax, HUX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MPEACTaBICHUN 0
HEOOXOIMMOCTH
JI0Ka3aTeIbCTB npu
000CHOBaHMU
MaTeMaTHYECKUX
VTBEPXKIACHUN U  POJHU
AKCUOMATHKHU B
NPOBENCHUHU
JEeTyKTHBHBIX
pPacCy KIEeHHUI,
MIPUMEHEHUE e 3adyer 10 TeMe
U3yUEHHBIX CBOWCTB | « MHOTOTPaHHUKI»

reoMeTpuUuecKux puryp u
bopMyn i pelieHHs
reOMETPUUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
COZIepKaHUEM,
c(hOpMHUPOBAHHOCTH
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

YMEHUM
peasbHbIe
HCCIIEIOBATh
MOCTPOEHHBIE ~ MOJEIH,
UHTEPIPETUPOBATH
MOJIyYEHHBII  pPe3yJIbTaT;
yMeHUs TIOKa3bIBATh
TEOpeMbl W  HaXOAUTh
HECTaHNAPTHBIE CIIOCOOBI
peLIeHus 3a1ay,;

MOJIEIMPOBATh
CUTyaluy,

Tema 8.1.
MHOrorpaHHMKH

BJIAJICHHE
OCHOBHBIMH TIOHSITUSIMU O
TUTOCKUX u
NPOCTPAHCTBEHHBIX
reOMETPHUYECKUX
¢durypax, HMX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MPEeACTaBICHUN 0
HEoOXOIMMOCTH
IOKa3aTebCTB
000CHOBaHHMU
MaTeMaTHYECKUX
VTBEPXKIACHUN U PO
AKCUOMATHKHU B
NPOBENEHUHU
JeyKTUBHBIX

pPacCy KIECHHUI,

npu

e Tect 9. MHOrorpanauku
e 3ayer 1o TeMe
«MHOTOTPaHHUKI»

NPUMEHEHHE
HW3YYEHHBIX CBONCTB
reoMeTpHUYecKux puryp u
bopMmyn s pelieHHs
reOMETPUUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
COZIepKaHUEM,
c(OpMHUPOBAHHOCTH
YMEHHI  MOAENNpPOBATH
peasbHbIe CUTYAIIHH,
HCCIIEIOBATh
MOCTPOEHHBIE  MOZEIH,
HUHTEPIPETUPOBATH
MOJIyYEHHBIH  Pe3yJIbTaT;
yMEHUs JOKa3bIBATh
TEOpEMbl U  HAaxXOIUTh
HECTaHIAPTHBIE CIIOCOOBI
peleHHs 3a1ad,;

e [IpakTHueckue 3ananus no
TeMe "MHOrorpaHHukn".

¢ IIpoBepounas pabora Ne8 mo
TeMe "MHororpaHHuku"

e 3aueT 1o TeMe
«MHOrorpaHHuKn»

Tema 9.1.
Tpuronomerpuyeckue
YPABHEHHS

c(hOpMUPOBAHHOCT
b TpencTaBleHHH 00
OCHOBHBIX MOHSITHSIX

. Tect 10.
TpuroHomerpudeckne ypaBHEHHs
o DK3aMeH 3a 2 CEMeCTp
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

MATCMATHYCCKOTO
aHaJM3a U UX CBOMCTBAX.

BJIAJICHUE
CTaHJAPTHBIMU MTPUEMaMHU
pEeLIEeHHs] PaLMOHATbHBIX
151 HMppalUOHAJbHBIX,
MOKa3aTeNbHBbIX,
CTEMEHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB,
ux CUCTEM, 3HAHUMN
OCHOBHBIX TEOpeM,
bopMyn ©u yMEHUS UX
MPUMEHSTB;

° IIpakTuueckue 3anaHus
no teMe "TpuroHoMeTpuyecKkue
ypaBHeHUs"

o IIpoBepounas pabora
NeS no teme «Tpuronomerpuyeckue
ypaBHEHUS»

o DK3aMeH 3a 2 ceMecTp

Tema 9.2.
Tpuronomerpuieckue
dyHKuUN

BJIa/ICHUE
CTaHAAPTHBIMU NMPUEMAMHU
peLIeHUs] PaLHUOHATbHBIX
" HUPPALMOHAJIbHBIX,
MOKAa3aTeNIbHBIX,
CTEINEHHBIX,
TPUTOHOMETPUIECKUX
YpaBHEHUN U HEPABEHCTB,
1504 CUCTEM;
c(hOpMUPOBAHHOCTH
NpeACTaBICHUN 00
OCHOBHBIX MOHSITUSIX
MaTEMaTUYECKOTO
AHAJIN3a U UX CBOMCTBAX.

e Tect 11.
Tpuronomerpudeckue GyHKIUN
o DK3aMeH 3a 2 ceMecTp

BJIAICHUE
yMEHUEM
XapakTepU30BaTh
NOBEIeHNE byHKIHH,
HCIIOJIb30BaHNE
MOJIyYE€HHBIX 3HAHUN IS
ONUCAaHHUA W  aHAJINU3A
peaNIbHBIX 3aBUCUMOCTEN

. IIpakTuueckue 3agaHus
no teMe "TpuroHoMeTpuyecKue
byHKIIR"

o IIposepounass padora
Ne10 "CsoiicTa u rpaduku
TPUTOHOMETPUUECKNX (DyHKIIHH"

° DK3aMeH 3a 2 CeMeCTp

Tema 10.1.
IIpousBoanas u ee
reoMeTpHYeCKHI CMBICJI

c(OPMUPOBAHHOCT
b MNPEACTaBICHUH O
MaTEMaTHYECKUX
TTOHSITHSIX KaK 0
BaXKHEUITHAX
MaTEMaTHYECKUX
MOJIEINSAX, TO3BOJSIFOIINX
OMHUCHIBATD W  H3y4YaTh
pasHble  TPOLECCHl |
SIBJICHUS,
c(OpMHUPOBAHHOCTH
MPEACTaBICHU I
OCHOBHBIX

00

IIOHATHUAX

. Tect 12. IIpoussoanasi.
[Ipasuna nuddepeHunpoBaHus
o DK3aMeH 3a 2 ceMecTp
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KonTponupyemslie

KounTtponupyemsiii IIpencraBnenue OLIEHOYHOTO
MOZYJIH, Pa3/ieibl (TEMbI)
pe3yJbTar cpenctsa B poHIE
JUCLUILINHBI
MaTeMaTHYeCKOro
AHaJIN3a U UX CBOMCTBAX.
BJIaJIEHUE . IIpakTuueckue 3aganus
CTaHIAPTHBIMH TIpHeMaMHu | 1o Teme "[Ipon3BoaHas CTENeHHON
perieHus panuoHanbHBIX | GyHkoum. [Ipasuia
U UppaloHANbHBIX, | nudpepenuuposanus. [IponssogHble
MOKa3aTeIbHBIX, 3JIEMEHTAPHBIX (QYHKIUH"
CTENCHHBIX, . IIpakTnueckue 3anaHus
TPUTOHOMETPUHIECKHUX no teMe "I'eoMeTpuUecKUil CMbICIT
YPaBHEHUI U HEPABEHCTB, IPOU3BOTHOM"
UX  CHCTEM, BJIAZICHUE o [Iposepounas padora
YMEHHEM Nell mo teme: «IIpounsBonHas»
XapaKTCpU30BaTh o OK3aMeH 3a 2 ceMecTp
MOBE/IeHNE byHKIHH,
HCIIOJIb30BaHNe
MOJIyYE€HHbIX 3HAHUN IS
ONMHMCAaHMA U  aHaIu3a
peasbHBIX 3aBUCUMOCTEN,
Tema 10.2, copmupoBaHHOCT e Tect 13. «MccnenoBanne
Hpumenenue b TNPE/ICTaBIICHU O | pyHKIMH C TOMOIIBIO TPOU3BOJHOI»
NPOH3BOJHOH K MaTEMaTUYECKHUX e DK3aMeH 3a 2 CEMECTP
HCCJICAOBAHHIO MOHATHUAX KaK 0
pynxuni BAXKHENIINX
MaTeMaTHUYECKUX
MOJEJISIX, TO3BOJIAIOLINX
ONMCHIBATD U H3y4aTh
pasHble  Mmpolecchl U
SIBJICHUS,
c(hOpMUPOBAHHOCTH
npeACTaBICHUN 00
OCHOBHBIX MTOHSITUSIX
MaTeMaTHUYeCKOro
AHAJIN3a U UX CBOMCTBAX.
BJIaJIEHUE o [IpakTuueckue 3a7aHus MO
METOaMHU JOKa3aTeIbCTB | Teme "Bo3pactanue n yObiBaHue
U aJrOPUTMOB pEIIeHUs; | pyHKIMHU. IKCTpeMyMbl PyHKITHH."
BJIafCHUE YMEHUEM e [IpakTuyeckue 3a1aHus Mo
XapaxkTepru3oBaTh teme " [lpumeHeHne mpou3BOAHOM K
MOBEZIEHNE (yHknmi, | nocrpoennto rpadgukos GyHKIHiL."
HUCIIOJIB30BAHUC e [IpakTuyeckue 3a1aHus Mo
TMOJIy4CHHBIX 3HAHUH UL | Teme " Brimykiocts rpaduka
ONHCAHMA M aHANM3A | hyHKUMHM, TOUKH nepernda.”
peanbHbIX 3aBUCUMOCTEH; e DK3aMeH 3a 2 ceMecT)
Tema 11.2, c(hOpMUPOBAHHOCT e Tecr 14. ITepBooOpa3Has u
HuTerpan b TPEACTABJIEHUM O | HHTErpa
MaTE€MaTHYECKHUX e Bonpocel o Teme
TIOHATHUAX KaK 0 | «ITepsoobpa3zHas. UHTETpam»
BKHEHILINX e DK3aMeH 3a 2 CeMecTp
MaTeMaTHUYECKUX
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KonTponupyemslie

KonTponupyemsiit IIpencraBnenue OLIEHOYHOTO
MOZYJIH, Pa3/ieibl (TEMbI)
pe3yJbTar cpeacrtsa B GpoHze
JVCLIUTUTHHBI
MOJIEJNSX, TO3BOJBSIFOIINX
ONMHCHIBATb U  HM3y4aTh
pasHble  TPOLECCHl |
SIBJICHUS,
c(hOpMHUPOBAHHOCTH
NpECTaBICHUN 00
OCHOBHBIX TIOHATHSIX
MaTeMaTHYECKOTO
AHaJIN3a U UX CBOMCTBAX.
BJIaZICHUE o [IpakTHueckue 3a1aHus 110
METOAMH JI0Ka3aTeNbCTB | Teme "TlepBoobpasHas”
1 aJITOPUTMOB  PEIICHMA, e [IpakTHueckue 3aaaHus MO
BJIAZICHUE YMEHHMEM | Teme "[lnomans KpuBOIHUHENHHOM
XapaKkTeprU30BaTh Tpanem/m"
NTOBEACHNE dyHKumii, e [IpakTHueckue 3ananus no
HCIOJIE30BAHNE TeMe "Brruncnenue uaterpanos”
TONyYEeHHBIX 3HAHUH Mis e [IpakTuueckue 3agaHus 1Mo
OMHCaHWA W 4HAIN3A | pepe " [TpuMEHEHHE NPOM3BONHOM U
PCabHBIX 3aBUCUMOCTEH, | yTerpana K PEIICHUIO MPAKTHIECKUX
3amadq.”
e IIpoBepounas pabora Nel2
no teme «MHTerpam»
e DK3aMeH 3a 2 ceMecTp
Tema 12.1. BJIaZICHUE e Tect 15. Bektopsl B
BexTops! B OCHOBHBIMH TOHATHSIMHU O | IPOCTpPaHCTBE. MeToa KOOpAUHAT B
NPOCTPAHCTBE TJIOCKUX U | mpocTpaHCcTBe. J{BIDKEHMS.
NPOCTPAHCTBEHHBIX e Bomnpocs! o Teme "BekTopsl
FCOMETPUICCKUX B MPOCTpPaHCTBE. MeToA KOOPAUHAT B
(urypax, wux OCHOBHBIX | mpocTpaHcTBe. JBHoKeHHs."
CBOICTBAX; e DK3aMeH 3a 2 CeMecTp
cpOpMHPOBAHHOCTD
MIPEeACTaBICHUN 0
HEOOXOIMMOCTH
JI0Ka3aTeNbCTB npu
000CHOBaHHMU
MaTeMaTHYECKUX
VTBEPXKIACHUN U  POJHU
AKCUOMATHKHU B
NPOBENCHUHU
JEeTyKTHBHBIX
pPacCy KIECHHUI,
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

NPUMEHEHHE
HW3YYEHHBIX CBOWCTB
reoMeTpuyuecKkux puryp u
bopMyn NS pelieHHs
reOMETPUUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
CoZiepKaHUEM
c(hOpMHUPOBAHHOCTH
YMEHHI  MOAENHPOBATH
peasbHbIE CHUTYAIIHH,
HCCIIEIOBATh
MOCTPOEHHBIE  MOZEIH,
HUHTEPIPETUPOBATH
MOJIyYEHHBIH  Pe3yJIbTaT;
yMEHUs JOKa3bIBATh
TEOpEMbl U  HAaxXOIUTh
HECTaHIAPTHBIE CITOCOOBI
pelueHHs 3a1ad,;

e [IpakTHueckue 3ananus no
TeMme "BeKTopbl B MPOCTPAHCTBE.
Meroa KOOpAMHAT B MPOCTPAHCTBE.
JBmxenwus."

o [Iposepounas padora
Nel3 mo teme: «BekTopsl B
IIPOCTPAHCTBE»

. DK3aMeH 3a 2 ceMecTp

Tema 13.1.

MeToa KoopaAUHAT B
NPOCTPAHCTBeE.
JABHKEHUS.

BJIAJICHHE
OCHOBHBIMH TIOHSITUSIMU O
TUTOCKUX u
NPOCTPAHCTBEHHBIX
reOMETPHUYECKUX
¢durypax, HMX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MPEACTaBICHUN 0
HEOOXOIMMOCTH
I0Ka3aTeJbCTB
000CHOBaHHMU
MaTeMaTHYECKUX
YTBEPXKIACHUN U  POJHU
AKCUOMATHKHU B
NPOBENCHUHU
JeNyKTUBHBIX

pPacCy KIEeHHUI,

npu

e Tect 15. Bektopel B
MpPOCTpaHCTBE. MeTon KOOpAUHAT B
MPOCTPAaHCTBE. JBUKEHUS.

e DK3aMeH 3a 2 ceMecTp

NPUMEHEHHE
HW3YYEHHBIX CBOICTB
reoMeTpuUuecKux puryp u
bopMyn i pelieHHs
reOMETPUUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
COZIepKaHUEM,
c(OpMHUPOBAHHOCTH
YMEHHH  MOAENHPOBATH
peasbHbIe CHUTYAIIHH,
UCCIIEIOBATh
NOCTPOEHHBIE  MOZEIH,
UHTEPIPETUPOBATH

e [IpakTHueckue 3ananus no
TeMme "BeKTOpbI B MPOCTPAHCTBE.
Meroa KOOpAUHAT B IPOCTPAHCTBE.
JBixenus"

e DK3aMeH 3a 2 ceMecTp
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KonTponupyemslie

KounTtponupyemsiii IIpencraBnenue OLIEHOYHOTO
MOZYJIH, Pa3/ieibl (TEMbI)
I —— pe3yJbTar cpenctsa B poHIE
MOJIyYeHHBIH  Pe3yJIbTaT;
yMEHUs JOKa3bIBATh
TEOpEMBbl U  HAaxXOIUTh
HECTaHIAPTHBIE CIOCOOBI
pelIeHHs 3a1ad,;
Tema 14.1. BJIaJICHUE e Tect 16. Hununap. Konyc.
Huannap. Konye. ap. | ocHoBHbIMU noHsATUsiMU O | [1ap.
TIOCKUX U e DK3aMeH 3a 2 ceMecTp
NPOCTPAHCTBEHHBIX
reOMETPHUYECKUX
durypax, HUX OCHOBHBIX
CBOMCTBAX;
c(OpMUPOBAHHOCTH
MPEACTaBICHUN 0
HEOOXOIMMOCTH
IOKa3aTebCTB npu
00OCHOBaHHMHU
MaTeMaTHYECKUX
VTBEPXKIACHUN U  POJHU
AKCUOMATHKHU B
NPOBENECHUHU
IEeTyKTHBHBIX
pPacCy KIEeHHUI,
NpUMEHEHHE o IIpakTHueckue 3a1aHus 110
U3YYEHHBIX cBoicTB | teme "Lununaap. Konyc. ap."

reoMeTpuyuecKux puryp u
bopMmyn i perieHwHs
reOMETPHUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
COZIepKAHUEM,
c(OpMHUPOBAHHOCTH
YMEHHU  MOAENNpPOBATH
peasbHbIe CUTYAIIHH,
HCCIIEIOBATh
NOCTPOEHHBIE  MOZEIH,
UHTEPIPETUPOBATH
MOJIyYEHHBIH  Pe3yJIbTaT;
yMEHUs JOKa3bIBATh
TEOpEMbl U  HAaxXOIUTh
HECTaHIAPTHBIE CIOCOOBI
peleHHs 3a1ad,;

e IIpoBepounas pabora Nel4
no teme "Hununap. Konyc. Hlap."
e DK3aMeH 3a 2 ceMecTp

Tema 15.1.
O0BeMbI TeJI1.

BJIQICHUE
OCHOBHBIMH TOHSTUSMHU O
TTOCKUX u
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, HMX OCHOBHBIX
CBOMCTBAX;
c(OpMUPOBAHHOCTH

e Tecr 17. [lonstue oObpema.
O6bem npsIMOYTOJIBHOTO
napaJuleNenumnena.

e Tecr 18. O6BeM mpsMoOit
NPU3MbI U LWTHHIPA.

e Tecr 19. O6bem mapa u
miomanb chepsl.

e DK3aMeH 3a 2 CeMeCTp
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

MPEeACTABICHUN 0
HEo0XOIUMOCTH
NOKa3aTeNbCTB
00OCHOBaHHUH
MaTEeMaTUYECKUX
VTBEPKICHUH UM POJH
AKCUOMAaTHUKHU B
MPOBEACHUH
NeOYKTUBHBIX

pacCy KIeHHUI,

npu

NPUMEHEHHE
HW3YYEHHBIX CBOICTB
reoMeTpuyuecKux puryp u
bopMyn i perieHHs
reOMETPUUYECKUX 3a7ad |
3a7a4 € TPAKTHYECKUM
COZIepKAHUEM,
c(hOpMHUPOBAHHOCTH
YMEHHI  MOAENHUpPOBATH
peasbHbIe CHUTYAIIHH,
HCCIIEIOBATh
NOCTPOEHHBIE  MOZEIH,
UHTEPIPETUPOBATH
MOJIyYEHHBIH  Pe3yJIbTaT;
yMEHUs JOKa3bIBATh
TEOpEMbl W  HAaxXOIUTh
HECTaHNAPTHBIE CIOCOOBI
pelueHHs 3a1ad,;

e [IpakTHueckue 3ananus no
teme "OObembl Ten"

o [Iposepounast pabora Nel5
1o Teme «O0BeMbI TeI»

e DK3aMeH 3a 2 ceMecTp

Tema 16.1.
Komo0unaropuka.

c(hOpMUPOBAHHOCT
b TpEncTaBleHUH 00

OCHOBHBIX IOHATUAX,
naesax u METOOAX
MATEMATHUYECCKOTO
aHaNu3a,
c(OpMUPOBAHHOCTH
MOHATUIHOIO  anmapara

IO OCHOBHBIM pa3fenam
Kypca MaTeMaTHKH,

DK3aMeH 3a 2 ceMecTp

BJIaJIEHUIE
METOHAaMH JI0KA3aTeNIbCTB
U aJrOPUTMOB PELICHMUS,
3HAHWI OCHOBHBIX
TEOpeM, bopmyn  wm
YMEHUSI UX NPHUMEHSTb;

e [IpakTHueckue 3ananus o
teme «KomOnHaropuka»
e DK3aMeH 3a 2 ceMecTp

Tema 17.1. DjaemMeHTHI
TEOPUH BEPOATHOCTH U
CTATHCTHKH.

c(hOpMUPOBAHHOCT
b MPEeACTAaBICHUH O
npoueccax U SIBJIEHUSX,
HUMEROLITUX
BEPOSITHOCTHBIN

DK3aMeH 3a 2 ceMecTp
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KonTponupyemslie
MOZYJIH, Pa3/ieibl (TEMbI)
JUCLUILINHBI

KonTponupyemsiit
pesyJabTaT

IIpencraBnenue OLIEHOYHOTO
cpenctsa B poHIE

XapaxTep, 0
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
peampHOM  Mupe, 00
OCHOBHBIX MOHATHUAX
3JIEMEHTapHOU TEOPUHU
BEPOSATHOCTEN, 3HAaHUI
OCHOBHBIX TEopeM,
bopMyn W yMEHUS UX
PUMEHSITh

YMEHUH HaXOOUThb
U OLIEHUBATb BEPOSITHOCTH
HACTYIUICHUS] COOBITUH B
MPOCTENUIINX
MPAKTUUECKUX CUTYaITUsIX

151 OCHOBHBIE
XapaKTEPUCTUKHU
CIIy4aiiHbIX BEJIUYUH,
BJIAZICHUE YMEHUSMHU
COCTaBJICHUS

BEPOSITHOCTHBIX MO EJen
MO0 YCIOBHIO 33aJauud M
BBIUUCJIEHUS] BEPOSITHOCTH
HACTYIUICHUs] COOBITHIA, B

TOM qucIe C
npuMeHeHneM  (HopMyI
KOMOUHATOPUKH u
OCHOBHBIX TEOPEM TEOPHHU
BEPOSITHOCTE,
HCCIIEIOBAHUS

CIIy4ailHbIX BEJIUYUH IO
UX paclpeseNeHuro.

e [IpakTuyeckue 3a1aHus Mo
TeMe « DJIEMEHTbI TEOPUU BEPOATHOCTH
U CTaTUCTUKI»

e DK3aMeH 3a 2 ceMecTp

6.2. TunoBble KOHTPOJIbHBIE 32IAHUS] HJIH HHbIE MATEPHAJIbI

6.2.1. nuddepeHMpoBaHHbIN 3a4eT/ IK3aMeH
AudpepeHunpoBaHHbIN 3a4€T IO MaTeMaTHKe 3a 1 cemecTp

1 BapuanT

1. BeruncanuTe 3HAYEHHE BbIPAKEHHUS:

11 5

B) 93.93 —23 223

V375 3 1.3 K
a) 6) 4/=-4/6=
3 4V 4
r) log,,196 n) log, 648 —log.3 e) log, 4+log 128 x) 15>
2. CpaBHuUTe 3HAYEHH S BBIPAKEHU:
a) log, 23 u log, 25 6) 0,2 u 0,2°
3. Pemure ypaBHeHnue:

a) V-3-x+x’ =3

6) 85x+2 — 64

B) log,(x—2)+log,(x+6)=2

1_‘) 52x—1 — 252—x
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o) x—l=+x+11
4. Pemure HepaBeHCTBO:
a) log,,(3x—5)>1log,,(x+1)
1
36
S. HaiiguTe 3HAYEHHE BBIPAKEHHSI:

6) 6x+2 >

T T . T T
5cos——4ctg——Ssin—+T7ig—
2 g4 6 g4

2 BapuaHT

Bouruucanre 3HaveHue Bblpa)l(el-ll/lﬂ

4 6 4
a)\/45 310 6)31/11——3,/3— 3)53; 45 .45

r) log,144 m) log,16+log,4  e) log,81—log, 27 x) 7"’

2. CpaBHuUTe 3HAYEHH S BBIPAKEHU:
a) log,3 ulog,2,5 6)53"" u 53°°
3. Pemure ypaBHeHnue:

a) VIix—x> -9 =1 6) 577 =1
B) log,(x—2)+log,(x-3)=1

1_‘) 4x+2 :l6x—l

o) NJl-x=x+1

4. Pemure HepaBeHCTBO:
a) log,(2x—-3) <log,(x+1)

6) 5%% =25
S. HaiiguTe 3HAYEHHE BBIPAKEHHSI:

. T T .4 .4
S5sin— +3fg— — 5cos— — 10ctg —
4 g4 4 g4

3 BapuaHT

1. BeruuciauTe 3HAUCHHE BBIPAKEHHS:

4 7 2 1 32
a) V378’ 6)3\/;-3‘/16 B) 7373 —44.44

r) log,, 121 n) log,196—-log, 4 ) log, 10—1log, 250 x) 9"

2. CpaBHHTe 3HAYEHHS BbIPA’KeHHUIl:

a) log, 4 u 1085% 6) 0,1°u 0,1°

8 8

2. Pemure ypaBHeHue:

a) V-3-x+x’ =3 6) 87" = 64
B) log,(x—2)+log,(x+6)=2

1_‘) 52.)(,'*1 — 252*)(,‘

o) x—l=~+x+11

3. Pemure HepaBeHCTBO:

a) log,(x+2)<3

6) 55" <5

4. HaiiguTe 3HAYEHHE BBIPAKEHHSI:
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ZZZ—ZZ*COSZ
E6 83T

4 BapuaHTt
1. Bobruncaure 3HAYEHHE BbIPA’KEHHSI:

4 3L s
a) 24 0) 4\/: 41}7— B) 5%-5%-32 +3*

3
r) log,;169  n) log, E—log8 32 ) log, 6+10g35 x) 17'°87°

2. CpaBHuUTe 3HAYEHHSI BBIPAKEHU:

a) log, 6 u log4l 6) 05°u 0,5’
3 56
3. Pemure ypasHenue:

a) V3x> -3 =/8x 6) 332 =81
B) lg(x—1)—-1g(2x—-11)=1g2

r) 2-4% = 64

mN5—x=+x+3

4. Pemure HepaBeHCTBO:

a) log,(4-2x)>2

6) 32>9

S. HaiiguTe 3HAYEHHE BBIPAKEHHSI:

. /2 /2
sin—-cos——1g —
3 6 4

S Bapuant

1. BbruucauTe 3HAYECHHE Bblpameﬂnﬂ

4 6 4
a) ¥4°.3°  6) s,/ll——s‘/3— 3)53 255 45 .45

r) log, 64 n) log, 405-1log, 4 e) log, 2+log,32  x) 27°%*

1. CpaBHuUTe 3HAYEHHSI BBIPAKEHU:

1
a) log;4ulog,— 6)01°u 0]1°
5 5 4
2. Pemure ypaBHeHnue:

a) VIx—-x> -9 =1 6) 57 =1
B) log0)5(3x—l) =—
1_‘) 53x+2 — 25)(,‘*1

o) Jx—-1=x-3

3. Pemure HepaBeHCTBO:
a) log,;(2x+1)>-2

6) 2°' <16
4. HaiiguTe 3HAYEHHE BBIPAKEHHSI:

. T T . T T
SIn — - COS — — SIN—COS —
4 4 3 6

6 BapuaHt
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1) BpruuciauTe 3HaYeHHE BBIPAKEHHSI:

/448 3 /1 N
a) 6) 3| =32~ B) 5° 5% —43 43
4/7 2 4

r) log,81  m)log,192—log,3 e) log 18+log.12 %) 16"’

2) CpaBHuTe 3HAYEHHSI BBIPAKEHU:

a) log, 6 u log4% 6) 05°u 0,5’

5 5

3) Pemurte ypasHeHnue:

a) V-9-3x+x° =1 6) 4 =4
1

B) 510g3(2x +1)=1

1_‘) 23x—1 — 43—2x

o) x—l=~x+11

4) Peminre HepaBeHCTBO:
a) log,(2x-1)<2

6) 777 <49
5) HaiiguTe 3HAYEHHE BBIPAKEHHSI:

sinz-coserl z-cl z
3 6 £4 9%y

Kpurtepuu oueHnuBanusi 3a4eTHoil padoThl CTyAeHTA.

Ecnu ctyneHT BeIMONHWI BCe 17 MyHKTOB 3aaHUN NMPAaBUJIBHO C HE3HAYUTEIBHBIMU
HEZ0YeTaMHU, CTYICHT MOay4aeT oneHKy "OTnuuHo";

Ecnu cTyneHT BBINONHWII MYyHKTOB 33JaHUi OT 12 1o 16, cTyAeHT monydaer OLEHKY
"Xopomwo";

Ecnu cTyaeHT BBINOJHWII MyHKTOB 3aAaHuil OT 8 10 11 npaBUiIbHO, CTYAEHT MOJAy4YaeT
OLIEHKY "Y IOBJIETBOPUTENBHO",

Ecnu cTyieHT BBINONIHUI MeHee 8-MU ITyHKTOB 3a1aHUM, CTyeHT noiy4daeTr oneHky "He
yIOBJIETBOPUTENBHO"

JK3aMeHaALHOHHbIe OHJIeThI 10 MaTeMaTHKe (BTOpoiil cemecTp)
buner Ne 1

1. Yro HazwiBaetrcs pyHkumeit? Uro HazbiBaeTcst obnacteio onpexnenenus ¢pynkuuu? Ilo
Kakoll ocu ompenensercs no rpaduky obnacte omnpenenenus ¢ynkumu? KakoBa obnactb

. 1 .
onpenenenuss GyHKUMA y =x% y = —, y =+4/x ? Uro takoe nymu (pyukmuu? Ilo kakoit ocu
X

OTIPENENSIOTCS HYIH PyHKITUH?

2. Bblaucaurhb:
2 7

353.73
a) ———;
53
3 2 3

6) 92 +273 —164;
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2 L3
B) (27° -2° -2)°.
3. Peminte ypaBHeHue:
a) 2cosx—1=0; 6)lg3x:\/§;
B) 2sin’ x —3sinx +1=0;
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buner Ne 2

1. Urto HazwiBaeTCsl 00MacThio 3HAaYeHn (yHKImu? [1o kakoi ocu ompenensercs mo

. . . 1
rpaduky obnactb 3HaueHudl pyHkuun? Kakosa obnactb 3HaueHuil GyHKUMH y =X2, y = 2 y

=/x? UYro Taxoe NPOMEXYTKH 3HaKomocTossHCTBa? Kakne CKOOKHM CTaBsTCA TNpH 3aMuch
NPOMEXKYTKOB  3HakomocrostHcTBa? Kak  mo  rpaduky — onpemenuTs  NMPOMEKYTKU
3HAKOIOCTOSIHCTBA?

2. YOpocTuTh BbIPpAKEHHE:

2 5
a)Sab ‘Sab;
V¢ YV ¢°

7
a’-a3 ab |a’c
o) L9 gy e
) é ) » 5
a

2. ITocTpoiite rpaguk GyHKUHHU:
a) ¥ = 95Y nepeunciure ocHOBHbIE CBOICTBA (ByHKLIMM,

6) Y = SMX hepeuncante OCHOBHBIE CBOICTBA (YHKIINH;
B) Y = 1gx , TIEPEUNCIINTE OCHOBHBIE CBOHCTBA () YHKIIHIH.

busner Ne 3

1. YUro Takoe npoMekyTKku MOHOTOHHOCTH? IIo Kakoif ocu OnpenessitoTcsl MPOMEXYTKU
moHotoHHOocTH? Korma ¢ynkums Bospacraer? Korma ¢ynkums yowaer? Kak ompenenuTsb 1o
rpadpuKy nmpoMexkyTkH Bo3pactanusi? Kak onpenenuTs o rpaduky npoMeKyTKH yOBIBAaHU?

2. CpaBHuTe YHCHA:

a) g/[%} u 6*’[%} ; 6) [é} u [é} :B) 87 u 8.

3. Boruucjure:

1 2
a) 7arccos— + arccos—,
2 2

6arcsin(— ﬁ) + 4 arccos(— —2);
6) 2 2

. 2
B) Sarctg V3 +36 arcsin(— g)
buner Ne 4

1. Uro Takoe HauMeHblnee 3HadeHue (QyHKuuH? YTO Takoe HamOobInee 3HAYECHUE
¢ynkunn? Kak onpenenuts no rpadguky HaumeHblnee 3HaueHue ¢pyHkunn? Kak onpenenuTs mo
rpaduky HanOoblIee 3HaueHNue QyHKIUN?

2. HaiiTn o06a1acTh onpeaeieHust PyHKUMU:

D) f0) =5
x -3

6) f(x) =~3-2x;
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1

B) f(x):m

3. HaiinuTe NpoM3BOAHYIO (PYHKIIUH:

a) y=Q2x-5"
1

B) y=—;
X

r) y=cos(5x — %) :
buner Ne 5

1. Kakum npeobpa3oBaHueM U3 U3BECTHOTO rpaduka MOXHO noayqut rpadpuk y = f(x)
+ b? Kakum npeoOpa3oBaHueM U3 U3BECTHOTO rpaduka MOXKHO MonyduT rpadpuk y = f(x +a)?
Kakum mpeobpazoBaHreM U3 U3BECTHOTO rpaduka MOXKHO Monydut rpaduk y = a f(x)?

2. Pemiute ypaBHeHHe:

a) Vix—x* -9 =1,
6) x*—x-3=3.

B) x—1=+x+11.
3. HaiinuTe 3HAYeHHE NPON3BOAHON (PYHKIIHH
y=x"-3x"-1BTouxe x, =1.

buner Ne 6

1. Ompenenenue dvetHOoW M HedeTHOW (QyHKUuMH. CUMMETpHs YETHOW W HEYETHOU

byHKIUH.
2. PemiuTh HepaBeHCTBA:

a) Jx+122+4-x;
6) V2x —x’ +1>2x-3;
B) VX+2 <x.

3. HanumuTe ypaBHeHHe KACATEJIbHON K rpaduk HKOMH ) =-X +6x> -8 B
yp P y @y Y

Todke ¢ adcrmccoil x;, =1
buner Ne 7

1. Obparumsble pynkun. O6patHble QyHKuMU. I'paduku u cBOMCTBA B3aUMHO OOPAaTHBIX
(byHKIUH.

2. Berunc/nuTe 3HAYECHHE BbIPAKEHHUS:

a) log,, 196;

6) log, 648 —log, 3;

B) log, 4 +log, 128.

3. Hayiaute cTauMoHAPHbIE TOYKH (PYHKIUU:

Q) () =x+ 5

X
6) f(x)=3x"+2x" -7,
B) f(x)=x> =3x-3

buser Ne 8
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1. BeckoHeuHno yObIBarommasi reoMerpuueckass mporpeccus. Dopmysibl n-oro uieHa,
cyMMa OeCKOHEYHO yOBIBAIOLIEH reOMETPHUECKON MPOrPECCUid.

2. CpaBHHTe 3HAYEHHUS BbIPA’KeHUI1:

a) log, ;8 u log, ;2,5;

6) 52" u 5,2"°;

B) log, 1,6 u log,2,5.

3. HaiiguTe NpoMeXyTKH BO3pACTAHHS U YObIBAaHUS (PyHKUHHU:

a) f(x)=4x+3.

6)f(x):x3 —2x> —Tx+3.

B) f(x)=x>-3x-3
buner Ne 9

1. Apudmernueckuii kopeHb HarypajibpHOH crenenn. CpoiicTBa. CBoiicTBa cTeneHel ¢
HATyPaJIbHBIM IIOKA3aTEIEM.
2. Pemiute ypaBHeHue:

a) 8 =0]125;
0) logsx +logs(x + 3) =logsz(x + 24);
B) 3x+1 — 27x—1 .

3. HaliguTe TOYKH KCTPEMyMa M 3Ha4YeHHe (PYHKIIUH B 3THX TOYKAX:

1
a) f(x):—§x3+3x2—5x—l;

xt
0) f(x)—8x+7,

3
X

B f()=

buner Ne 10

1. Ompenenenune norapudma mo ocHOBaHMIO a uuciaa b. CgoiictBa norapudmos.
JlecaTUYHBIE U HATYpaAJIbHBIE JOTapU(PMBI.

2. Pemunte HEPABEHCTBO:

a) log, (x2 - x) > log, (x + 8) ;
6) 52x+1 > 5x+4;

2
B) logO)Z(S —x)> log,,——.
x—2

3. BbIYHCJIUTL HHTErpa:
a) j@

1 X ’
0) j(8+ 2x — xz)dx;

-2

j(xz —2x)dx

B) |
bumer Ne 11

1. JlIorapudmuueckast GyHKIus, €€ CBOHCTBA U rpaduk.
2. HaliguTe 3HAY€HUE BbIPAKECHHUS:
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V4 Vs . Vs

a) Scos——4ctg——Ssin—+7ig—;

) 2 g4 6 g4
3z V4 V4 T

0) 9sin— +2/g— —cos—+1g—;

) 2 g4 3 g4

B) \/Ecos% - (ctg%— cos%) A3

3. BbIYHCJIUTH HHTErpa:

a) j(3x2 - 2x+ l)dx;

bumer Ne 12

1. Onpenenenne cuHyca, KOCHHyCa, TAHT€HCA U KOTAaHT€HCA. 3HAKU CUHYCAa, KOCHHYCA,
TaHI€HCa U KOTAHIEHCA MO YeTBepTsM. TalNu4yHbIe 3HAYCHHs] CUHYCa, KOCHHYCA, TAHTE€HCA W
KOTAHI'€HCA.

2. Bbluucaurhb:

a) 5 {45 . 310 ’

6 4

6)53

3. PemnTe ypaBHeHHE:
a) sinx +cosx=0;

2
0) cosx =—;
2

2

B) cos[3x + %} =

buner Ne 13

N |~

1. Anroputm pelieHusl NpOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHHUIl M HEPaBEHCTB.
OOnacTp onpeneneHus: 1 MHOXXECTBO 3HAYCHHI (PyHKIMIA y=COSX, y=8Inx, y=tgx.
2. YOpocTuTh BbIPpAKEHHE:

a) Va’b’” =3ab* ;

6) (a*) *- {j ;
616 4%

2. ITocTpoiite rpaguk GyHKUIHHU:

a) Y = 95X nepeuncimure ocHOBHBIE CBOMCTBA (yHKLIHH,
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buner Ne 17
1. IlpaBuna nuddepenumnposanust. [Ipon3BoaHbIE 31€MEHTAPHBIX (YHKIIHI.

2. Pemuth HepaBeHCTBA:

a) VX’ —6x <8+2x;
0) v24-10x <3 —4x;
B) vV20—x >~x+1.

3. Hanummure ypaBHeHHE KacaTeJbHOH K rpaguky (pyHKnum )y = Jx B Touke ¢

abcuuccoii x, =1
buner Ne 18

1. Haxoxxnenue mpOMEKYyTKOB MOHOTOHHOCTH. OmpeneieHue 3KCTPEMyMOB
¢ynkunu. HaxoxneHne SKCTpeMyMOB € MTOMOIIBIO TPOU3BOIHOM.
2. Berunc/uTe 3HAYECHHE BbIPAKEHHUS:

a) log,, 5 +log;,2;
0) log, 54 —log, 2;
3 3
B) 3610g5 5 810g2 3 .
3. Hayinute cTauMoHAPHBbIE TOYKH (PYHKIIUH:

a) f(x)=x++3-x;

6) f(x)=(x-1)7;
B) f(x)=2x"-3x>-36x+40.

Bbuner Ne 19

1. Cxema uccrnenosanust QyHKIMH U TIOCTPOCHUS ee rpaduka.
2. CpaBHHTe 3HAYEHHUS BbIPA’KeHHUI1:
a) log, 8 u log, 2,5;

6 6
1 1

o5) (3

5 5
B) logzz u logzg.

3. HaliauTe NpoMe:KYTKH BO3pACTAHMSA M YOBIBAHUA (PYHKIIUH:

a) f(x)=x"—x;
0) f(x)=x"-2x*;
B) f(X)=——
x +3
Buner Ne 20

1. Uro ectb nepBoodpasHas ¢pyHkumu. IIpaBuia HaXOKAEHUS MEPBOOOPA3HBIX QYHKIIHI.
Omnpenenenne nnterpaia Gpyakuun. Popmyna Hetorona — Jleitbxuma.
2. Pemiute ypaBHeHue:

a) 0277 =125;
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6) logS(x2 + 72) =4

B) 8 =1
3. HaliguTe TOYKH 3KCTPEMYMa M 3HA4YeHHe (PYHKIIUH B 3THX TOYKAX:
3 2
x +2x
a) f(X)=——--;
(x—1)

0) f(x) =~e —x;
1
B) f(x)—x—ﬁ.

buner Ne 21

1. Yrto Takoe mHororpaHHuk? Kakoli MHOrorpaHHUK Ha3blBaeTcs BBIMyKJIbIM? UTO Takoe
rpaHb BBIMYKJIOrO MHOTOrpaHHHKA, pedpo, BepIunHa?

2. Pemiute HepaBeHCTBO:

a) logzj(x -9)<1;
6) 0,87 >0,87";

B) log,vVx* +10x >log,v/x—14 .

3. BBIYHCJIUTH HHTETrPaJ:

a) j(2x —3)dx;

e AR

0) |cosxdx;

B) i%dx.

U

buner Ne 22

1. Yro taxoe napaienenunen? Kaxoii napajienenumnes Ha3blBaeTCsl IPSAMOYTOJbHBIM?
2. HaliguTe 3HAYE€HUE BbIPAKECHHUS:

. T Vs V4
a) 3sin—+2cos——1g—;
) 6 6 g3
. T Vs Vs

0) sin—-cos— —1g—;
) 3 6 g4
V4 Vs V4
B) (2tg——tg—)+cos—.
) ( g g3) .

3. BbIYHCJIUTL HHTErpa:

2x —1

6) j(x—3\/;)dx’;

a)j 3 dx ;
1
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(3 (1
0) arcsin| —— |+arcsin| —— |;
2 2

) 1
B) arctg 3+ 3arcs1n(—5).

buner Ne 26
1. YUro Takoe ceueHrne MHOTOTPaHHUKA TIJIOCKOCTHIO?

2. HaiiTn o0a1acTh onpeaesieHust PyHKUMU:

2) f(x)= ﬁw;
6) £(x) = xfﬂ;
1

B) f(x):ﬁ'

3. HaliauTe npou3BoAHY0 PyHKIHHU:

X +x +x
Q) y=——;
x+1
x’ -1
B) ¥ = ;
)Y x*+1
r) y =sin(x* +1).
buner Ne 27

1. Uro Ha3bIBaeTCs YyIJIOM MEXIy ABYMsl CKpelluBarolumucs npsmbiMu? Kaxosa ero
rpagycHas Mepa? Kakue 1Be psiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIEHIUKYIAPHBIMU?
2. Pemiute ypaBHeHue:

a) Vx' -3=1;

0) Vx—-9 =+1-x;

B) x=+x+1.

3. HaiinuTe 3HA4YeHHE NPON3BOAHON (PDYHKLIHH

y=+5-4x BTOUKE X, =1.

buner Ne 28

1. Uro Takoe aByrpaHHbiii yron? PeOpo mByrpaHHOro yria, TpaHb ABYTPAHHOTO yria?
Urto Takoe TMHENHHBIN yroJ IByrpaHHOro yria?

2. Pemuth HepaBeHCTBA:

a) v3x-5>x-1;
06) V7-x>x-1;
B) Vx+2<+3-x.

3. Hanummure ypaBHeHHe KacaTeJbHOH K rpagpuky ¢pyHkuum y =Inx B TOUKE C

abcuuccoit x, =1

Kpurepuu oueHuBaHUS IK3aAMEHALIHOHHOH Pa0OTHI CTYAEHTA.
Ecnu cTyneHT nanm MCYEepNbIBAKOIIMI OTBET HA TEOPETHYECKHI BOMPOC, BBIMOJHUI
MOJIHOCTBIO MPAKTUYECKOE 3aJaHue, CTYJAEHT MoyvaeT oueHky "OTiandHo",;
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Ecnu cTyneHT pan AOCTaTOYHBIN OTBET HA TEOPETUYECKUN BOMPOC, BHITOJHUI 4 MyHKTa
MPAKTUYECKOTr0 3aJaHUs1, CTYEHT MOJIydaeT OLeHKy "Xopomo";

Ecnu cTyneHT nanm HENOJHBIM OTBET HA TEOPETUYECKHM BOMPOC, BBINOJHWII 3 IMyHKTa
MPAKTUYECKOTO 3aIaHMs], CTYAEHT MOJydaeT OLEHKY "Y IOBJIETBOPUTENHHO",

Ecnu cryneHT He nan OTBET Ha TEOPETUUYECKUI BOMPOC, BBINOJHUI MEHee 3-X MYHKTOB
MPaKTUYECKOro 3aJjaHus, CTY/IeHT NoJy4yaeT oLeHKy "He ynoBneTsopurenpHo";
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6.2.2. HammeHoBaHMe OLIECHOYHOI0 CPeACTBA
Tema 1.1. /[eiicmeumenvusie yucia

Tect 1
JelicTBUTEIbHBIE YHCJIA

1. Kaxoe u3 uucen siBJaseTCs LeIbIM?

A)43

b) 0,33

B)-12

I') 13,7

2. Kaxoe 13 uncen sBJISAIOTCA UPPALIOHAIBHBIM?

A) 1,34

b) 3,4(85)

B) 5,1011011101111...

I') 1560

3. Kakoe u3 uucen siBJs€TCs] HATYPaJIbHbIM?

A)-17

b) 2,56

B)O0

I') 325

4. UppauuoHaibHbIe YMCIA — 3TO. ..

A) uncna, mpeacTaBuMble B BUae OOBIKHOBEHHON HECOKPATUMOMN Apo0H;
b) uncna npencraBuMble B BUIE AECATUIHON ApodH;

B) uncna, npeacrasumbie B Buae O€CKOHEYHON MePUOANYECKOH TpoldHu;
I') uncna, npeacraBuMble B BUe OECKOHEUHONW HEMEPHUOANIECKOH ApoOH.
5. Ilepuon npobu 3,4183183183 paseH. ..

A) 4183

b) 183

B) 83

)18

6. JlefictBurenbHble Yricia 0003Ha4ar0TCs OyKBOM

A)Z

b)Q

B)R

NN

7. PaninonanbHble 4nCia — 3TO. ..

A) 4ucia, mpencTaBUMbIe B BUIe OECKOHEUHOM HEMEPHOANIECKOH Apodu;
b) uncna, npencraBumble B BIIE OOBIKHOBEHHOIH HECOKPATHUMOI podu;
B) uncna, ucnosp3yemble ipu cUeTe.

I') uncna, npeacraBUMbIe B BUAE NECATHUHOU APOOH.

8. ParmonanmpHbIe Yrciia 0003HAYAIOTCS OYKBOWA?

A)Z

b)Q

B)R

NN

9. Kakoe u3 uucen He sIBJISIETCA HU NOJIOKUTENbHBIM, HU OTPULIATENbHBIM?
A)-12

B)—(-45)

B)O0

I') 78,2



10. Kaxkue uncna obo3HauaroTcs Oyksoii R?
A) pauMoOHaJIbHBIE YNCIA,

b) neifictButenbHbIe YnCa,

B) HarypanpHBIe ynCHa,

I') uenbie yncna.

11. HalfiguTe 3HaY€HNE BBIPAKECHUS \/% + \/E )
A) 13

B) /85

B)9,2

ri2

12. HaliguTe 3HaueHue BbpakeHus v 81-49

A) 16

b) 200

B) 63

)70

13. CpaBHUTE BBIpRXKEHHUS U BBIOEPHUTE TO U3 HUX, KOTOPOE UMeeT OoJblee 3HaYCHUE.

03t

B) L/50
3

B) 2432
3

I) %\/ﬁ

1
14. IlpencraspTe 4nCIO 15 B BUJIE CTEIICHU.

A)

(=5)
1
B) =
B) (-5)
r s’
OTBETBHI:
1.-B),2.-B),3.-T1),4.-T),5.-B),6.-B), 7.-T),8.-B),9. - B), 10. - B), 11. - A),
12.-B), 13.-B), 14. - T

Kputepuu oneHuBanusi TecToBoii padoThl CTyeHTA.
KonuuecTBo mpaBUIbHBIX OTBETOB PaBHO 14, CTyAeHT nosydaet oueHky "OTiandHo",;
Komuuectso npaBuibHbIX 0TBETOB OT 11 10 13, cTyaeHT mony4daer oueHky "Xoporo";
Komnuectso mnpaBuibHbIX OTBETOB OT 7 10 10, CTyneHT mnojay4daeT OLEHKY
"VY 10BJIETBOPUTENBHO",
KonuuecTBOo mnpaBuUbHBIX OTBETOB MeEHee 7-MU, CTYAEHT Inoay4daer oueHky "He
YAOBJIETBOPUTEIBHO".
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Tect 2
JeiicTBUTEIbHBIE YHCJIA

Bapmuanr 1
3
1. YnpocTute BbIpakeHue: (b%) ’ </b_3
13 15 23
Hb* 2)b* 3)b Hbe
2. YnpocTute BbIpakeHue \/ﬁ . \/@ .
1) 6a” 2) 6a’ 3 a 4) 6a

4%

A3. YrpocTtute BelpakeHHe .
AV m

1 1 1
1) W 2) 1 3) % 4) %
4§42
48{/2 .
1)4+/2 2)24/2 3)-4~/2

4. YnpocTuTe BbIpaKE€HUE:

i
4—
2

3 ol 3\/ 2
5. YipocTuTe aiist OTPULATENBHOTO (¢ BBIPAXKEHHE \/5461 >N 24a’.

2 2
)éa’ 2) 6ai/6 3) 12a 4) 124’
1
6. Haiimute 3Ha4eHue Bolpaskenus: 0 -8 7.
1) 12 2)6 3) 3 4)-3

7. Yupocrure Boipaxenne: b7 : b%.

1) b 2)%

ERNN B NP A O
8. Haiinure 3Ha4eHHE BBHIPAKEHUS: (23 :33-3%.2 3)\/5

1) -4 2)9 3)-5 4) 5

2
3

3)b 4) b7

9. Vmpocrure Beipakenue: (a’”)
3

Da 2)a ° 3)a 4) —
a
10.C 6 x> 1
. Cokparute npoOb: .
x33 + x22 +XH
11 11 11
X x +1 1 x -1
1) I 2) ! 3) F 4) !

11. VYkaxure NPOMEXKYTOK, KOTOPOMY MPUHAIJIECKUT 3HAYECHHE BBIPAKECHUS
2
(2v3-4) .
1) (-2;0) 2)[1:2) 3)10:1) 4 (2;5)
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12. HalinuTe 3Ha4€HHE YUCIOBOTO BBIPAXKEHUS [

1)9,8

Bapuanr 2

3
1. Ympocrute Bepaxenne: d -V 9da

1) 3va

4 448 12
2. YnpocTtute BbIpaskeHUe \/25661 b°c

1) 4ab’c’

3. YIOpoCTUTE BLIPAKEHHE %/]6ab 2. %/2a4b9 )

h2
a

5
2)9—
)6

2) 9a™”

2) -4ab’c’

2) 2ab

[ 5 [ 3
4. YopocTtute BeIlpaxkeHHe Va~ -NVa .
5

15
1) a’

5. Yhpocture BeIpaxxeHue

15
2)ya’

3) b

ni o gL
b Vb

6. IlpencrasbTe AaHHOE BBIPAXKEHUE B BUJE CTENIEHU. )

Dy~

7. Halinute 3Ha4EHHUE BBIPAKCHUS: (

5
N =
)6

2) y -7,14

2)1,2

1
8. Boruucnure: 4,7-8 °-2°.

1)-11,3

2)5,3

8 \¢
9. HalinuTe 3HaY€HHE BHIPAKEHHUS] (0,2 167 ) :

1) 0,36

10. Haligute 3HaY€HNUE BBIPAKCHUS:

1)0,5
11. Vkaxure

(4—2\/5)2.
1) (0;2)

2)3,6

2)2
MIPOMEKYTOK,

2)/[2;4)

npu x = 0,0625.

3)4 4) 0,25
KOTOPOMY  MNPUHAJJIEXKUT  3HAYEHUE
3) (-2,0] 4) (-4:-2]

gL 17 2.7 4L 0,65
12 36 3
3)-9,8 4 92
)9, ) p
18
3) 3a"? 4) 3a°
ecmua<0,¢c<0.
3) 16ab’c’ 4) 2ab’c’
3) 2a’h 4) 2ab’
3)d’ 4) a®
!3[[?—2 ’ 'b3
Wy
2y b
17 _yz,s .y—1,5‘
3)y° 4 y°
1257 )
36 6
3) — 4) —
) 125 ) 25
3)-7,3 4)11,3
3) 0,6 4)0,18
x|

BBIPAKCHUA

60






( u _3u—1)u3+1:[ v 3u-l j‘(u+1)(u2—u+1):[u(u+1)—(3u—l)jx

W —utl w+1) -1\ —url e’ —u+1)) (1) +1) (+1)ue® —u+1)
W —utl _ wlvu-3u+l wP-utl W’ -2usl  (@-1) u-l
u-1 @’ —u+l) u—1 (@+)u-1) @r)u-1) u+l

1
u—-1_c3-1_ ¥Ye-1
u+1 % e +1

c3+1

e -1

3\/;+1
6) a a+b\/_ 2J_ \/_
(a+IXa b a+[ a-b

Penrenne:

OTtBer:

Brigenum oOmmuii MHOKUTENh B YHCIUTENEC W 3HAMEHATee MepBOi ApoOU TaHHOTO
BBIPAXKCHUA. I[J'If[ STOro nNpeaAcCTaBUM YHUCJIUTECIIb B BUAC

113 3 Y Y 1 Y 11 1y
a a-l—bw/gza-a2 +b-h% =q? +b2:[a2j -I—[ ZJ :[a2 -I—bZJ (cﬂj —a?h? -{ 2} ::(«/E-I—«/BXa—«/a_b-l—b)

(«/5+J3Xa—m+b)+ 2«/3 w/%: a—erb I 2x/3 B m ___a- ab+b N
Wabfa—t)  dasdb ab {Jaf b Na+b (faf -(B] Wa—Bla+iB)

e Jab —ab +b+2/blfa—~b)-~fab _a-2ab-+b+2Jab-25 _
Jatb (JE—JE)(JE+JE) Vablab) a b

_a-b —-b 1

Ta—b

3anaua 4. [IpoBepuTh CripaBeAIMBOCTL PABEHCTBA.

V7 +443 A19-843
4-+3 ~V¥3=2

N7+443 19-8\3

Pemenne. PaccMOTpUM paBeHCTBO NG =2+43. OdeBuaHO, YTO eciu
4
OHO BEPHO, TO BEPHO U 3alaHHOE PaBEHCTBO.
7+4 19-8
Ilyctba J 43 j_ 3 , b=2+ V3. IIpoananu3npoBas BBIpAXKEHUs, MOJYy4UM, 4TO a> O,
4

2 2
b> 0. Ecnu ripu 3TOoM Bblnoan[eTcsI paBeHcTBOA” = b°, TO @ = b. Haxonum

[V7+43 19— 843 | _(7+443)19-843) (7+4J_)(19 83) _(7+443)19-8V3) _
4-3 (-3 16-843+3 19-843

=(2+J§) =4+43+3=7+43.

=7 +44/3,

2 42
Tak xak a” = b°, To @ = b, T.e. 3aJaHHOE PABEHCTBO CIPABEIJIUBO.

3agaua 5. Beuuciauts
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Haiitu onienku st uncen: 1) 2a; 2) -48; 3) atB; 4) a-B.
5. Pemnts ypaBHenue: Ix-121= 4x+3.
6. Pemunte HepaBeHCTBO: IX+61<3.
Bapmuanr 4

1. Haittu HOJI uucen 20 u 24.
2. Haittu HOK uucen 25 u 45.
3. Ob6parutb B 0OOBIKHOBEHHYIO npobb urcio 0,(28).
4. N3BecTHO, uto 1,2<a<1,3 u 2,6<8<2,7.
Haiitu onienku st uncen: 1) 2a; 2) -48; 3) atB; 4) a-B.
5. Pemuts ypaBnenue: Ix-151=3-2x.
6. Pemunte HepaBeHcTBO: IX-71<3.

Kputepuu onieHuBaHusi NPOBEPOYHON PadoOTbI CTydEHTA.

Ecnu crynent BbimonHWI Bee 6 3aJaHUM MPABWIBHO C HE3HAUYUTEIbHBIMH HEOUYETAMH,
CTYIEHT MOoJy4aeT oueHky "OTauyHo";

Ecnu ctyneHT BeINOJHWI 4 3a7aHusl NMPABUJIBHO WM S5 3aJaHHUil ¢ HE3HAYUTEIbHBIMHU
HEJI0UeTaMH, CTYyICHT MoJiydaeT oleHKy "Xopomo",;

Ecnu crymeHT BbIMOMHWI 3 3aAaHUsl TMPABUJIBHO C HE3HAYUTEIBHBIMU HEIOYECTAMH,
CTYIICHT MOJIy4aeT OLEHKY "Y JOBIETBOPUTEIBHO";

Ecnmu cryneHT BBIMOSHUI MeHee 3-X 3aJaHuil, CTYAEHT ToJiydaeT oOueHky "He
yIOBJIETBOPUTENBHO"
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3apaua 2. V3+x=3-x
Pemenue. [To onpeneneHuro apupMeTUIeCKOro KBaAPATHOTO KOPHSI, UMEEM:

3+x=(G-x)" [3+x=9-6x+x> |[x’-Tx+6=0
3-x>0 x<3 x<3 ’

x=1
x=6 <=>x=1
x<3

Otser: 1

Zagaua3d. V-3+x—-x=-1,
Pemenue. Vv=-3+x=x-1

To onpenenenuto apuMETUIECKOro KBaAPaTHOTO KOPHS, UMEEM:
=3x+3=(x-1? |-3x+3=x"-2x+1 |[x*+x-2=0
x-1=0 T lx>1 T lx>1

x=1
x=-2;,<=>x=1

x>1
Otser: 1
Zamaua 4. Vx—-S5+J/1-x=2
x—5>20 |x=5
Pemenne. O/13: ; - HET peLIeHUH.
1-x>0 |x<1

0o13: 0
JlaHHOE ypaBHEHUE 3aBE€OMO HE MOXXET UMETh peLIeHU
OTBeT: HeT pelieHui.

3agaua 5. Jx? 14 ++/x2+9=4
Pemenne. [Ipu mo6bix 3HadeHusax X: Vx° +4 >2; vx* +9 >3, nostomy

Vx? +4 ++/x> +9 > 5 Jleas uacth ypasHeHus Gonbe MMGO paBHa 5, a paBast paBHa 4,
3HAYNT JaHHOE yPABHEHME PelIeHN i He HMeeT.
OTBeT: HeT peleHui.
YpaBHeHHE /15l CAMOCTOSAITEJLHOTO PelleHH sl

(X2 =92-x =0 Otser: x, =2,x, =3
Al +x-2=0 x=1
C2Jx+5=x+2 x=4
VX +5x+1+1=2x x=3

1
2
3
4
5. m:4 x=-1
6
7
8

A5-xr15 =1 x=1
Ax—x13=1 x=0
CA3x+1-2—-+4/x+1=0 x=8

0 x=0 44y =—2 x=25

x—9
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10. V3x2 +1++vx> +3 = V6x> +10 x=-1: x=1

2

Jx+7  3x-1
11. = X=
Jx+2  3x-2
12. V2x+3 +3x+2 —+/2x—15 =3x x=3
Vv2—-x 2-x
13. = x=0; x=2
N2+x  2+x
" \/10+x+\/10—x:\/g s
X X
15 ! n ! —x-3 x=1
x+vl+x?  x—/l+x?
16. \/3_x+3\/x_1 — 4 x=1,2; x=2
x—1 3—x
17. (x+1DWx* =5x+5 =x+1 x=-1; x=1; x=4

18. Vxx —Yxx =56 x=1024
19 1+y1+xvx? =24 = x x=7

20. Yx+44 -3x-19=3 x=-45; x=20
21 Y1-vx* —=x? =x-1 x=1.125
22 Bx+1-x+4=1 x=5
23. Jx+2-+2x -3 =+/4x-7 x=2
24.Jx+2J;jI—Jx—2J;:I:2 X €[2;40)
25. (x+1)16x+17 = (x +1)(8x —23) x=-1; x=4
26. 16—x*)3—x =0 x=-4; x=3
27. Yx+8+4/2x+9 =5 x=0
28 Yx+8 +4/1-x =3 x=-35; x=-8; x=0
29 Y2x—1+¥x—-1=1 x=1
30 —x* +2x—-1=+/x* -3x+2 x=1
31. x> —4x+32=16Vx x=4
32x +1=23/2x -1 x:—l;/g;x:—lzﬁ;le
33, x’ —2x++/5 =2x - 5—x° HET peLIeHHIA.
34 xr1- 20 el

X 2
35 \3x2 4+ 6x+7 +~/5x% +10x+14 =4 - 2x—x° x=-1
36. \V2x+a+ 2x =a, rae a — napamerp. 0, npu a=0;

2
(@-1) npu a > 1; Her peutenuii npu a € (—0;0) U (0;1)

8
37. Jx+4a =1-x—- a, TIe a — napamerp. Her pemenuii npu



a e (~0:0) u( V] i+e0);

l—a++2a-3a’

5 npu 0<a<1/2

38. V2x—x*+3=a+2 Her pemenuii mpu a<-2; 1++-a’ - 2a
npu —2 <a<0; 1 npu a=0; Her pemenuit npu a>0.

IIposepounasi padora Ne2. CreneHnasi pyHKumus.
1 BapuaHT

1. Haitnmure obnacte onpeneneHust pyHKuuu f(x) =+/x -3
2. Haiinure 3Hauenus ynxkuuu  f(x)=x" —1 BTOukax 1; -X.
3. IlocTpoiite rpaduk pyHkumun  f(x)=x—-2

4. loxaxwure, uto QyHKImMs f(x) = x° —2X SBISETCS HEYETHOM.

x? -

5 SIBJISIETCS YETHOU.
X

5. Hoxaxwure, uro pyHkuus f(x) =

6. Haiinure ¢pyHkmo, oOpaTHyro JaHHOH y = 2x +3
2 BapuaHT

1. Haiinure obnacts onpeneneHust PyHKUUN Y =+/3 — X

. Hokaxkute, uto pynkums f(x) =

. Hoxaxure, uro pyskuus  f(x) =

Haiinure sHauenus ynxuuu f(x) =1-x’ B Toukax 2;-X.

. Iocrpoiire rpaduk pynkumn f(x)=3x—-6

2

> SIBJISIETCS YETHOU.
X

. Hoxaxwute, uto pyHkuuss  f(x) = x’ +5x sBIsETCS HEUETHOI.
. Haitnmure dpynakumro, odparHyro nanHol y =3x —4

3 BapuaHT

. Haitnure obnacts onpeneneHust yHKUUN y =/ x + 4
2. Haiinute 3nadenus pynkuuu f(x) = x° —3 B Toukax 1;-x.
. Ioctpoiite rpadux pyHkumu y =x —4

2
SIBJIIETCS YETHOI.

2

. Hoxaxwute, uto pyHkuuss  f(x) = 2x’ + x sABJIAETCS HEYETHOIL.
. Haitnure ¢pynkumro, odbparHyro nanHoi y =4 —Sx

4 BapuaHt

. Haiinure obnacts onpenenenust pyHkunu f(x) =+x+6

Haiinure sHauenus pynkuuu  f(x) =3 —x° B Toukax 4;-x.

3. Ioctpoiitre rpadux pynkumu f(x) =2x—4

1

2.
3.

X
. Hokaxure, uto PyHKUuA f(X) =

. Hatinute obnacte onpenenennst pynkumn  f(x) =

2
1 o
SIBJISIETCS] YETHOM.

2
X

. Hoxaxwute, uto pynkuust  f(x)=3x’ —x ABJIAETCS HEYETHOIL.
. Haitmure ¢pynkumro, oOpatHyro gaaHoil  y =3 —2x

S Bapuant
1

x* -4

IToctpotite rpadpux pynkmm y =2x+4

JlokaxuTe, 4To yHKIMS ~ sIBsieTcs 9eTHol.  f(x) =3x” — x*
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I~

3

. Hokaxwure, yTo QYHKUMUS SIBIACTCS HEUETHOH. f(X) =

2

x° +1
. Haiimute pyukuuio, obpatuyio ganunoii V= 47 3%
. Pemure ypaBHenne 4x —5,5=5x-3(2x-1,5)

6 BapuaHTt

1

. Haitnure obnacts onpenenenust pyHkumun  f(x) = -
- X

. Iocrpoiite rpadux pyHkumun y =3x+6

. Nokaxure, uto pynkmus  f(x) = x> +2x* sBiseTcs 4eTHON.

x2

3
X

. Hokaxwure, uto pyHKmmsa f(x) = SIBJIA€TCS. HEYETHOM.

. Haiinure Gyukuuto, obpatayro gansoii = 27 3%

. Pemnre ypaBuenne 4 -5(3x+2,5)=3x+9,5
7 BapuaHT
1
. Haitnure obnacte onpenenenust pyHkuuu  f(x) = 7 o5
x p—

. Iocrpoiite rpaduk pyHkuun y =3x—-6

3. Jlokaswure, uto GyHknus f(x) = 2x> —x* sBnsercs 4yeTHOIA.

x* -1
SIBJIIETCSI HEUETHOU.

. Hoxaxwure, uto pynkums  f(x) = —;
X
. Haitnmure dpyrkumro, odpatHyro naHHon y =5—4x
. Pemure ypaBHenne 5(2+1,5x)—0,5x =24
8 Bapuanrt
1

. Haitnure obnacte onpenenenust pynkuuu  f(x) = P
- X

2. Mocrpoiite rpaduk Gyskmun Y= 2X~ 4

. Nokasxkure, uto QyHkums  f(x) = x* —x’ sABIA€TCA YETHOIA.
3

. Hokaxure, uto pyHKuusa f(X) = SIBJIsSIETCS HEYEeTHOM. |

4
X
. Haiimure byHkumio, obparyio ganHoit Y= /7 2X
. Pemute ypaBaenue 3(0,5x —4)+85x=18—-85x

Kpurepuu ouennBaHusi NpoBepoYHO padoThI CTy/A€HTA.

Ecau CTYACHT BBLITIOJIHUIT BCC 6 SaI[aHI/Iﬁ MPaBUIJIIbHO C HE3HAYHUTCIBbHBIMH HECAOUECTAMU,

CTYAEHT

MoJyyaeT oueHky "OTandHo";

Ecnu ctyneHT BRINOJHWI 4 3aJaHusl MPAaBUJIBHO WM S5 3aJaHHUil ¢ HE3HAUYUTEJIbHBIMHU

HEJI0UeTaMH, CTYyICHT MoJiydaeT oleHKy "Xopoimo",;

Ecau CTYACHT BBITIOJIHUJT 3 3aJaHUs MPaBUJIbHO C HE3HAYHUTCIbHBIMH HEAOUECTAMU,

CTYIEHT

MOJIy4aeT OLEHKY "Y TOBJIEeTBOPUTEILHO",

Ecnu cTyieHT BhIMONHUI MeHee 3-X 3aJjaHuil, CTyIeHT NoJy4aeT oLeHKy "He

",
yIOBJIETBOPUTENBHO"

Tema 3.1. [lokazamenvnas ghynxyus

Tect no Teme " IlokazaTenbHas pynknus"
Tect S
IlokazaTenbHasi pyHKUMS
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2

Bapmuanr 1.
1. U3 npuBeneHHbIX HUXKe PYHKIUN YKaKUTE MMOKA3aTEIbHYIO!
3 x 1
a) y=x 6) y=~7 B y=—%
l)aus 2)aub 3)BUT
2. W3 npuBeneHHBIX HUXKE YTBEPKAECHUN BEPHBIMU SIBJISTIOTCS
a) pyHKUHsI Y =a NPUHUMAET B HEKOTOPOH TOouke 3Ha4YeHue 0,

0) yHkuus y =a” sABJAETCA HEUETHOIL,
B) GyHKuus y =a” mepecekaer ock Oy B Touke (0; 1),

r) QyHKIMA y =a” NPUHUMAET TOJBKO MOJIOKUTEIbHbIC 3HAYCHUS.
l)aus 2)aub 3)BUT

3. Ipu kakux 3HAUEHUSX X BblpakeHUH 4° GoJplie 17
1) x>0 2)x<0 3)x>1

4, OOGnacTbro 3HaYeHHI QYHKIIMU Y = —3" SBJISIETCS MHOXKECTBO

D) (04 ) 2) (~:0) 3) [0+ o0)
S. W3 npuBeneHHBIX HUKE YTBEPKACHUI BEPHBIMU SIBJISTIOTCS

r)y=e’
4)bur

4)bur

4)x<1

4) (— 0; O]

1
o _ Ax _ .
a) l"pa(l)I/IKI/I (I)YHKLII/II/I y= 7° n y= g CUMMETPUYHBI OTHOCUTECIIBHO OCHU OPAHUHAT,

0) rpaduku pyHkIMA y=7" U y = 71—x nepecekaroT ock Oy B Touke (0; 1),

. 1
B) rpaduku QyHKIMA y =7 U ¥ = — CHUMMETPUYHBI OTHOCHUTEIBHO OCH a0CIIHCC;

7x

1
r) rpaduku pyHKIMI ¥y =7 u y = — nepecekaroT ock Ox B Touke (1; 0).

7x
l)aus 2)aub 3)BUT
6. U3 npuBeneHHbIX HUXKE (PYHKIUN YKaKUTE BO3PACTAIOIINE!
Y 3V7
2) y{;} 6)y:@ B) y=(4-7)
l)aus 2)aub 3)BUT

7. Kopenp ypaBHEeHU \/27’“ \/37 =36 paseH
D1 2)2 3)3

4)6ur

_(eY
r)y—[J

4)bur

4)4

4l9 x+1 4- 9
8. BripaxkeHue 2a, rae a - KOpeHb YPaBHEHUs I = raE paBHO

1o 2) 11 3)-11 4) -9
x*-21 19x-3
. 23
9. IIpoussenenue KOpHEH ypaBHEHUs 3 = o paBHO
1) 19 2)-19 3)-24 4)-18
10. Breipaxkenue 0,2+a, rae a - KOpeHb ypaBHEHUs 32 = g2+ paBHO
D1 2)0,2 3)-1 4)-0,2
2x-3
11. Pemennem HepaseHCTBa 0,2)5 > 5 sIBNISI€TCSA MHOXKECTBO

4)

TR R



l ¥t —4x+3
12. Pemennem HepaseHCTBa [5 > O IBNII€TCSA MHOXKECTBO
1) 2) (1;3) 3) 4) (-3;-1)
(—oo;l)U(3;+oo) (—oo;—3)U(—l;+oo)
2x
13. Haubonbiiee nenoe 3HadeHne X, yaoBIeTBOpstomee HepaseHcTry 107 < 0,1,
PaBHO
1)-3 2) -4 3)0 4) He
CYLIECTBYET
14. Haumenbinee neioe 3HaUSHHUE X, YAOBIETBOPSIIOIIEE HEPABEHCTBY 2~ < V2 ,
paBHO
Ho 2)-1 3)1 4) He
CYLIECTBYET
15. Haumenbluee 1iesoe 3Ha4€HUE X, YAOBIECTBOPAIOLIEE HEPABEHCTBY 42<8 ,
paBHO
1)-4 2)-3 3)-2 4) He
CYLIECTBYET
Bapmuanr 2.
1. U3 npuBeneHHbIX HUXKe PYHKIUN YKaKUTE MMOKA3aTEIbHYIO!
1 e’
a) y=x’ 6) y=+15" By=—  Dys-o
l)aus 2)aub 3)BUT 4)bur
2. W3 npuBeneHHBIX HUXKE YTBEPKACHUI BEPHBIMU SIBJITIOTCS

22 +4x+6

a) GyHkuusa y =a” He npuHUMaeT 3HaueHue 0,
0) pyHKUMsA y =a” sBIAETCS YETHOMH,
B) QyHKIUSA ¥ =a” nepecekaeT ock Oy B Touke (0; 1);

r) yHKUMS y =a” NPUHUMAET TOJIbKO HEOTPHULATEIbHbIC 3HAYCHHUSI.

l)aus 2)aub 3)BUT 4)bur
3. IIpn KaKux 3HAYEHUSAX X BBIpPAXKEHUH S5* MeHble 17
1) x>0 2)x<0 3)x>1 4)x<1

1
4, ObnacTeio 3HaUeHUH QyHKIMH ) = 5 SIBJISIETCS] MHOYKECTBO
1) (0;+) 2) (-30) 3) [0;+0) 4) (~0;0]
S. W3 npuBeneHHBIX HUXKE YTBEPKACHUN BEPHBIMU SIBJISTIOTCS

o * 1

a) rpaduku QyHKUMHA y=7" u y = T CUMMETPUYHBI OTHOCUTENILHO OCH OpAMHAT;
o " 1

0) rpaduxu pysKIMi y=7" n y= - He repecekaroT och Ox;
o . 1

B) rpaduku QyHKIMHA y =—-7" n y = - CUMMETPHYHBI OTHOCHUTENBHO OcH adcIuce;

1
r) rpaduxu pyHkomii y =7 u y = o nepecekaroT och (Jy B pa3HbIX TOYKAX.

l)aus 2)aub 3)BUT 4)bur
6. U3 npuBeneHHbIX HUXKE (PYHKIUN YKaKUTE YObIBAIOIIHUE:
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a) y= g} 6) y = G} 8) y=(4-+7)" r) y= GJ

l)aus 2)aub 3)BuUT 4)bur

7. Kopens ypaBHEeHUA \/57’“ \/37 =225paBeH

D1 2)2 3)3 4)4

8. [Ipoussenenue KopHeii ypaBHeHuss 36" —4-6" —12 =0 paBHa

1)4 2)-12 3)1 4)-2
71 29x%-8x 4 8x*-29x

9. CymMa xopHeli ypaBHEHUs [Tj = [Ej paBHO

1)-37 2)37 3)1 4)-1

10. Cymma kopHeii ypaBHeHust 4° —10-2% 416 =0 paBHa

1)-10 2) 10 3)-4 4)4

4
11.  Boipaxkenue 0,3+a, rae a - KOpeHb ypaBHeHus 34" = —  paBHO

5\/5

1)0,7 2)1 3)2,7 4)5
12.  HauGonbluee 1enoe 3Ha4eHKE X, YIOBIETBOPSIOIIEE HEPABEHCTBY 27~ < 2% |
paBHO
1)2 2)3 3)0 4) He
CyIIECTBYET
13.  KoamuecTBo HaTypalbHBbIX pelennii HepapercTsa (0,2)™ % > 0,04 pasHo
1 2)2 3)3 4) Her oTBeTa
14. Haumensbinee nienoe 3Ha4eHUE X, YAOBJIETBOPSIOLIEE HEPABEHCTBY
3.9%"-12.3"~1<0, paBHO
1)-2 2)0 3)2 4) -1
15. Haubornpiiee nenoe 3Ha4eHNE X, YAOBIETBOPSIIOIIEE HEPABEHCTBY
4.3%+3*"' <7 paBHO
1)1 2)0 3)-1 4) He
CyIIECTBYET
OtBeTtbI:
Bapmu Bap
ant 1. HAHT 2.
4
3
1
2
2
2
4
3
3
1
3
2
2
3
3
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6)  3%?-5.3"=36

1 1
B 4(—) =17-(=)* +4=0
) (o) )

2. Pemute HEpaBeHCTBO:

a) 5% >125

0) 0,01 <10** <10000

3. Pemure cucremy ypaBHEHHI:

3x+2y — 81
0,1* -10% =10

Bapuanr 2
1. Pemure ypasHeHue:
a) 37 =1

6 T =6

B) 277 47.2"-4=0

2. Pemure HepaBeHCTBO:
5 3x—-8 25 x-3
a — <(—
) ) )
6) 1<6'"" <216
3. Pemure cucremy ypaBHEHHUI:

27 =97
81x — 3y+1
Bapuanr 3
1. Pemure ypasHeHue:

a) 03" =1
6) 23x+2 _ 23x—2 — 30
B)  64° -8 —56=0

2. Pemure HEpaBeHCTBO:
l 2x—6
a — <32
) )
l x+1
0) — <6 <1
36
3. Pemurte cucrteMy ypaBHEHUI:

3% =81
0,1"-10% =10

Bapmuanr 4
1. Pemure ypasHeHue:

a) 9¥! =27

6) 3 +4.3"" =13

B) 4* —2*-12=0

2. Pemure HEpaBeHCTBO:

a) (%)2“ <125
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1
6) — <10™" <100000
100

3. Pemure cucremy ypaBHEHHI:

0,6>" = 0,6
10%-10” =100

Bapuanr S
1. Pemure ypasHeHue:

D Q=

6)  27+27 =6
B)  2:4"43.2°-2=0

2. Pemute HEpaBeHCTBO:
l 3x+2
a — >32
) )
1
0) —— <10*" <10000
100
3. Pemure cucremy ypaBHEHHUI:
5% = 625
1 1
2y .9V —
(3) 27
Bapuanr 6
1. Pemure ypaBHeHue:
x 5
3 7
a —| ==
BON6

6) 5271 +5%1 =250
B) 2-3" 3" =15
2. Pemute HepaBeHCTBO:

2x-1
3 81

1x2—10x 1721
o [ (3]

3. Pemure cucreMy ypaBHEHHIA:

2y—2x — l

2
67 =6

Bapuanr 7
5. Pemure ypaBHeHue:

3N (7Y
a —| ==
) [J [J
6) 521 4 5% _ 950

B) 2.3" 3% =15
2. Pemurte HepaBeHCTBO:
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6) % <77 <49

3. Pemure cucremy ypaBHEHUI:
2y—2x — l

2
6" =6

Bapuanr 8
5. Pemure ypaBHeHue:

o (]

0) 9*-2.3"1-27=0

B) 4 1 4% =320

6. Pemute HepaBeHCTBO:

a) 332 527

0) 0,1 <10** <10000

3. Pemure cucremMy ypaBHEHUI:
477 =16
4x+2y—1 -1

KpuTepuu oueHnBaHusi NpoBepoYHO padoThI CTY/AeHTA.

Ecnu cTyaeHT BbIMOJIHUI Bce © NIYHKTOB 33JaHUIl NPaBUJIBHO C HE3HAYUTENbHBIMU
HEZ0YeTaMHU, CTYICHT MOJay4aeT oneHKy "OTnuuHo";

Ecnu crtyneHT BbIMONMHWUN 4 TNYHKTOB 3aJaHHUs MNPABWIBHO UM 5 33aJaHuil C
HE3HAYUTENIbHBIMU HEeJJOUeTaMU, CTYIEHT NOJy4aeT OLeHKY "XopoIuo";

Ecnu cTyieHT BBIMONHUI MYHKTA 3 3a1aHusl IPaBUJIbHO C HE3HAUNUTEIbHBIMU
HEJ0YeTaMHU, CTYICHT MMOJy4aeT OLEHKY "Y IOBIETBOPUTENHHO",

Ecnu cTyneHT BbIMONHII MeHee 3-X MyHKTOB 3alaHui, CTYASHT NoJyiydaeT oueHKy "He
yIOBJIETBOPUTENBHO"

Tema 4.1. Jlocapughmuveckasn pynkyus

Tecm 6
Jozapupmuueckan gpynkuyusn

Bapuanm 1
3aoanus ypoeus A
1. Buvtuuciaume log; 16.
1) 16
2) 2
3) 1
4) 4
2. Bbruncaure logs 3.
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KonuuecTBo npaBuiibHBIX OTBETOB MeHee 7-MU M3 ypoBHel A u B, cTyaeHT nomyuaer
oneHky "He ynosnerBopurenpHo".
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(

( 10g0)3 (O}EJJF lOngOgZ% )( \/g )10g516

3aoaua 3. Buruucaums
Penienue.

( logoﬁ[ 1 j+ log,log 2 )( /5 )log516 - (—2+10g2% )(510&16 ) -

0,09
1

= (-2-2)16>=-4-4=-16.

Otser; -16.
2-logo 4 log 5-1 1 —36
i, pouc ylog 2
3aoaua 4. Buruucaums
Pewenue.
36 9 logs ~-
>logs | Alogs -log — oo’ 72 5
3 s e ) 6 6 log 4 .10
2.2 )-S:Q-8:19-2:38
4 2 4 .

Omeem: 38.

3aoaua 5. Pewwume ypaenenue 9x + 4x = 2, 5- 6x.

Pewenue.

O 05

9) +1=2.5 -(6j ,

4 4

2x 3 x

225 = [+1=0.
(3) 10

=tt>0,
t-25¢+1=0-
(-1
t =2

1
—>0;2>0.
2

HERGE
2) 2 2

N | W N W
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N | W
&}
&}

1
x 10 3—
g52

3 3 (3)*

2) \2 2) \2

leoggl, x =log:2 . Orser: loggl, log:2 .
o) 2 ) 2

2

4x +y=-10,

3agaua 6. Pemure cucremy ypaBHeHUI
log,(3y—x)=2.

3anaua 7. Haiinure oOnacte onpenenenus pyakuun y = log3 (2x + 15 — X’ ).

3anaua 8. Yxaxure Haubonpiuee u3 yucen: y! = log®’ 16, y2 = log®’3,5, y3=
2

1
log®” 2, y4=log®’ 3.
3agaua 9. Ykaxute QyHKIHIO, MHOKECTBOM 3HAUEHHUI KOTOPOH SIBJISIETCS TPOMEKYTOK (
3; +%),
1

1) y=logi(x+3) 2) y=-15"" 3)y=(2)"+3 4)y=log*(x-3)
J7

3anauga 10. Beruuciaure log , 32 -log7 4.

3agaua 11. Pemuth rpaduuecky HEPaBEeHCTBO 1()g2 x2-x +]-

Ilposepounan paboma Ne 4 no meme ".102apupmuueckan pynxyus'
Bapuanm L

1. Boruuciums:  a) logi16; 6) 5108
B) logsz135 -10g320 + 2logz6.
2. Cpasuums yucaa: log123/4 u logi,4/5.
3. Pewuums ypasnenue: logs(2x — 1) =2.
4. Peuwtums nepasencmeo: logs(x —5) > 1.
5. Peuwtums ypaenenue: logsx + logyx = 14.
6. Peuuims nepasencmeo: 10g,6(10 — x) + logy(x —3) > - 1.
7" Pewums nepasencmeo: logy’ x 2logzx < 3.
Bapuanum I1.

1. Boruucnums:  a) logs1/27, 6) 1/3%"8,;
B) l0gy56 +2 logz12 - 10g,63.

2. Cpasuums yucia: log(),gll/z U 10g0,911/3.

3. Pewuums ypasnenue: logs(2x +3)=3.

4. Peuuums nepasencmeo: 1ogyp(x —3) > 2.

5. Peuwtums ypaenenue: logox + logysx = 10.

6. Peuwums nepasencmeo: 1ogn(x - 3) +1og12(9 - x) > - 3.

7" Pewums nepasencmeo: logy” x -3logyx < 4.

Kpurepuu oueHuBaHusi NpoBepoOYHO padoThI CTYAeHTA.

Ecnu crynenT BRINOMHMI BCe O 3ajaHH NMPAaBHJIBHO C HE3HAUYUTENbHBIMU HEAOYETaMH,
CTYZIEHT MOJy4aeT oueHKy "OTaugHo";

Ecnu cryneHT BBINOMHUI 4 3a7aHMs NMPABUJIBHO WIM 5 3a0aHUN C HE3HAYUTEJIbHBIMU
HEJ0UeTaMH, CTYJICHT MOJy4aeT OLeHKy "Xopowo";
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Ecnu cTryneHT BeimonHWI 3 3a0aHUS TPABUIIBHO C HE3HAYUTEIBbHBIMA HEIOUETAMH,
CTYIICHT TOJIy4aeT OLEHKY "Y JOBIETBOPUTEIBHO";

Ecnu cTyneHT BBIOTHWI MeHEe 3-X 3alaHui, CTyAEHT noJiydaeT oneHky "He
yIOBJIETBOPUTENBHO"

Tema 5.1. Tpuronomerpuieckue GopMyIIbl
Tect no Teme: «Tpuronomerpudeckue GoOpMyJIbD»
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Tecm 7
Tpuzonomempuueckue gopmyiisl

3z
a=—

1. Ecnu ocywgecmeums nosopom mouku P(1;0) na y2on 4 mo mouka 6yoem

HAX0O0UMbCsl 6 Credyrouyeil yemeepmu:

DI
210
311
HIv

LT V2 V2
sin—-cos——Ig —
2. 3uauenue uipasicensi 3 4 pasno:
1)-7
2)7
1
34
1
4 4
3. Pewenuem ypaenenus

T o kez
1) 2
2) 27ijk€Z

cos(x+37)=0 SBIACIICS:

z +7k.k €z
3) 2
4) T+ 27Zf€,k ez
1+ig'a

2

4. Pe3ynismamom ynpoujenus 6bpanceHust I+cigia
)0
3) l+iga

4) Zgza

A6NIAEMCA.

5. Boruuciug €075 HOYYUM 3HAYEHUe:!
-2
n 4
V6 ++2
2 4
1
3 2
1
4) 2

6. llenmpanvusiil yeon, onupaiomuiicst Ha 0y2y, ONUHA KOMOPo20o PAaGHA Paouycy

OKPYICHOCIU, HA3BIBACHCS Y2TIOM 6 ... PAOUAH.
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7. Cunycom yena & uaszeieaemcs ... mouku, nojayuenHol nosopomom mouxu (1,0) eoxpye

Hauaia Koopounam ua y2on &« .

8. I paoycuas mepa yenoe pasHocmoponne20 mpey20nbHUKA pasnd ... 2pacycam.

9. Omnoutenue cunyca yena ® g xocunycy yena & ecms ... yeia <.

10. Yemanoeums coomeememeust (popmyn CodCe HUs MPUSOHOMEMPUYECKUX PYHKYUI:

1) cos(ax — )
2) cos(ax + f)
3) sinfa + f3)
4) sin(la — ff)

) sina-cos f—cos-sin 3

6) sin - cos S+ cosa -sin B

6) cosa -cos f—sina -sin

2) cosa-cosf+sina-sin

11. Yemanoeums coomeememeue opmyin cymMmol 4 pasHOCHIU MPULOHOMEMPUYECKUX

Qyuryuii:

1) sin +sin S
2) sin —sin
3) cosa +cos ff

4) C0sa — cos 3

2cosa+'8-cosa_’8
a) 2 2

—2sina+'8-sina_’8
o) 2 2

2sina+'8-cosa_’8
8) 2 2

2sina_'8-cosa+’8
2) 2 2

12. Yemanoeums coomeememeue mMediucoy 6uIpadiCeHUsMU U Pe3yTemamamis:

1) sin75" +sinl5’
2) €0s36" +cos108°

3) sinl05" —sin 75

4) sin105" +sin165°

a0

0) 4
Jo

g 2

J6

2 2

13. Yemanoeums coomeememeue medncoy 6uIpadiCeHUsAMU U Pe3yTemamamis:

. I
sin —
6

1)

4 4

a) l

5 V3
NE)

14. Pacnonooicums 6 nopsioke 603pacmanuisi Cieoyioujue 3HaYeHst KOCUHYCca:

z
1) 3
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4. VrpocTuts: cos4a cos6a +sin 4 sin 6 + cos(2a — 27).

(7
5. Beraucaurs: s1n[5 + 0{} -4 cos(7r - a) , ecmm cosa = —0,4.

. / 5
6. Boraucnuts: \/ﬁcosa, €CJIU SinQa = E’ % <a<r.

sin 50sin 20 + cos 20sin 40
cos40cos 70 +sin 70cos 50

8. Brruucauts: 2x/g coSs 2?% sin 8?7[ )

7. Breuuciaurs:

Kpurepuu oueHuBaHusi NpoBepoOYHO padoThI CTY/AeHTA.

Ecnu cryneHT BbIMoONHUI Bee 8 3aaHUil MPAaBUJIBHO C HE3HAUYMTEJIbHBIMU HEJIOUETaMH,
CTYZIeHT MOJy4aeT oueHky "OTandHo";

Ecnu CTyneHT BBINOAHWUI 5 3aAaHUN NPAaBUJIBbHO WM 6 3aJaHUN C HE3HAUYUTEJIbHBIMHU
HEZOUYeTaMH, CTYJICHT MOJy4aeT OLeHKy "Xopowo";

Ecnu ctyneHT BbINOAHW 4 3a1aHUs IPaBUJIbHO C HE3HAUUTENbHBIMU HEIOUETaMH,
CTYZICHT TMOJIy4aeT OLEHKY "Y JOBIETBOPUTEIBHO";

Ecnu cTyneHT BbINOIHWI MeHee 4-X 3aJJaHul, CTyIeHT NoJy4aeT oLeHky "He
yIOBJIETBOPUTENBHO"
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2)
3)

JIB€ TOUKH;
TPHU TOUYKHU?

Tema 7.1. Ilapannenvnocmb npAMbIX U HILOCKOCHEIL.

1.

1) na
2.

Tecm 8
IHapannenvnocmv u nepnenOUKYIAPHOCHID NPAMBIX U HIOCKOCHE.
Bapmnanr 1
JIroOble TpU TOYKH JIeXKaT B OAHOM IIOCKOCTH.
2) Her
JIroOble YeThIpe TOUKH JIEKAT B OHON MJIOCKOCTH.

1) na 2) HeT

3.
1) na
4.
1) na
5.

JIroOble YeThIpe TOUKH He JIEKAT B OMHOH TIOCKOCTH.
2) Her
Uepes moOble TPU TOUKH MPOXOAUT IJIOCKOCTD U TIPU 3TOM TOJIBKO OHA.
2) Her
Ecnu npsiMast mepecekaet 2 CTOPOHBI TPEYTOJbHHUKA, TO OHA JIEXKHUT B TUIOCKOCTH

TPEYTOJIbHUKA.

6.

1) na
7.

1) na
8.

1) na

1.

1) na 2) Her.

Ecnu npsimMast mpoXOauT 4epe3 BepLINHY TPEYTOJIbHUKA, TO OHA JIEXKUT B INIOCKOCTH
TPEYTOJIbHUKA.

2) Her
Ecnu npsiMble He mepecekarTCsl, TO OHU MapaJuUICTbHBI.
2) Her
Ecnu niockocTu He nepeceKaroTesi, TO OHU NMapajlIebHBbL.
2) Her
Bapuanr 2
MoryT 1 npsiMasi ¥ MIOCKOCTb HE UMETh OOIINX TOYEK?

1) na 2) Her

2.
1) na

3.
1) na

4.

BepHo 1, 4TO ecnu ABE MpsIMbIe HE TIPECEKAI0TCs, TO OHU NapaljielIbHbI?
2) Her

BepHo 11, uTo MF0OBIE TPH TOYKH JIEKAT B OJHON TIOCKOCTH?
2) Her

BepHo JIK, UTO €CJIN NPAMBIC HE MapaJICJIbHBI U HE TIEPECEKAIOTCS, TO OHU

CKPELIUBAIOTCS?

1)
5.

1) na
6.
TLJIOCKOCTEHM,
1)
7.
TJIOCKOCTH?
1) na
8.

1) na
9.

na 2) HeT

ITnockocty o U B mapajuienbHbL OpsAMas m JISKHUT B INIOCKOCTH 0. BepHo i, uTo
npsiMasi m napajuiesbHa TIOCKOCTH 37

2) Her
Bepno 51, uTo ecnu npsiMast a mapajuieNbHa OJHON U3 ABYX MapajuIeNbHBIX
TO C JPYroi TNIOCKOCTBIO 3Ta MPsAMAasi UMeeT TOJIBKO OIHY OOIIyI0 TOUKYy?
na 2) Her
Bepno 51, 4TO "epes aBe MepeceKarouecs psiMble BCET1a MOXKHO IIPOBECTH

2) Her

BepHo nm, 4TO ecnu OHA W3 IBYX MapajIebHBIX MPSAMBIX MapajjeilbHa AAHHOH
IJIOCKOCTH, TO JIpyrasl npsiMasl He IiepecekaeT AaHHYIO MJIOCKOCTb WU €l He MPUHAIeKUT?

2) Her

boxoBrie CTOPOHBI TpaNn€uu MapaJICIbHbI IMJIOCKOCTU Q. HapanneanbI JIA
IIJIOCKOCTD O U IIJIOCKOCTD TpaHeLII/II/I?
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1) na 2) HeT
10. BepHO 1M, 4YTO IUIOCKOCTH MAapajuleNibHBI, €CIM NpsiMasi, Jexamas B OJHOU
TUIOCKOCTH, MapajieibHa IPyroi MIOCKOCTH?

1) na 2) HeT
Bapuanr 3
1.  MoryT 1 npsiMast ¥ MIOCKOCTh UMETh OHY OOIIYIO TOUKY?
1) na 2) Her

2. BepHO 7M1, 4TO €ClH NpsIMasi HE UMEET C TUIOCKOCTBIO OOIINX TOUEK, TO 3Ta MpsiMast
napajuiebHa TUIOCKOCTH?
1) na 2) Her

3. BepHo nu, 9TO MOOBIE YETHIPE TOUKU HE JIEKAT B OHOH IIOCKOCTH?
1) na 2) Her
4. BepHO a1, 4TO ABE NPsIMbIE a U b EPIIEHAUKYJISIPHBI APYyT Apyry, ecan a llcub 11
c?
1) na 2) Her
5. BepHO 1M, YTO JMHUS NEPECEUCHUs] JBYX IUIOCKOCTEN MapajulesibHa OMHOW U3 3TUX
IJIOCKOCTEN
1) na 2) Her
6. BepHo nm, 4TO eciau J1B€ CTOPOHBI TPEYrOJbHUKA MapajliebHbl MNIOCKOCTH O, TO U
TPeThs CTOPOHA NMapajuleIbHA MIOCKOCTH 07
1) na 2) Her
7. BepHO 5m, 4TO eciy mpsiMasi ¢ TIepeceKaeT NpsSMYI0 a U He MepeceKaeT MpsiMyro b,
napajuIeNbHYIO MPSIMOH a, TO b U ¢ — cKpeIuBarouyecs npsmoie?
1) na 2) Her
8. JIlBe CTOpOHBI mapajjenorpamma NapajulelbHbl MIOCKOCTH o. IlapannensHbl amn
IJIOCKOCTB O U TIOCKOCTb Mapajuienaorpamma’?
1) na 2) Her
9. MoryTr nu ObITP paBHBI ABa HEMAPAJUIENbHBIX OTPE3Ka, 3aKIIOUEHHBIE MEXAY
napajuieIbHbIMHU TIIIOCKOCTSMH?

1) na 2) Her
10. MoryT nu nepecekaTbecs MIOCKOCTH, MapajllebHble OJHOM U TOMN e MpsAMOii?
1) na 2) Her
Bapmuanr 4
1. MoryT 11 npsiMasi ¥ TUIOCKOCTb UMETh MHOXKECTBO OOIITHX TOYEK?
1) na 2) Her
2. BepHo nm, 4TO 4Yepe3 ABE MapajlieNbHbIE MPsIMbIE BCErAa MOXKHO NPOBECTH
IJIOCKOCTB?
1) na 2) Her
3. BepHo sn, uTo Mr00BIe YeThIpE TOUKH JIEKAT B OHOM MIIOCKOCTH?
1) na 2) Her

4.  BepHo 51y, 4TO €ciiu NpsIMbIE HE NIEPECEKAOTCs], TO OHU CKPEIUBAIOTCS?

1) na 2) HeT

5. BepHo nm, 4TO MIOCKOCTH O M [} TMapajuleNbHBI, €CIM ABE MEepPECEKAOLINecs
NPSIMBbIE M | N IJIOCKOCTH 0L NApaJUIeIbHbI IIIOCKOCTH 37

1) na 2) Her

6. MoskeT oM Kakpaas W3 JABYX CKPEIIMBAIOIIMXCS MPSIMBIX OBITh MapajuieibHa

TpeTbeil npsamMoit?
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a) Ilpsameie AB; u CC, — ckpeumuBaromuecs. £(AB;; CCy) = 2(AB;; BB;) = 45° (mo
CBOICTBY AMaroHayel KBaapara).

6) Ipsmbie AB; u CD; — ckpemuBaromuecs. 2(AB1;CD;) = £(AB;; BA;) = 90° (mo
CBOICTBY AMaroHajieli KBaapara).

B) IIpsmbie AB; u DA; — ckpemuparomuecsi. £(AB;; DA;) = 2(DC;; DA;) = 60°
(ADC;A; — paBHOCTOPOHHHIA).

Hasopsmue Bonpocet:

. KakoBo B3auMHO€e pacnojoKeHue NpsMbIX?

. Kaxk noxaszaTp, 4TO MpsiMble CKpelUBaroIecs’?

. Kaxkoii yron Ha3piBaeTCsl yIioM MeXy CKPeLUBAIOIUMUCS IPAMbIMU?

. Kakyroo npsiMmyro, mapajulebHy) K OOHOM NPAMOH M MEPECEKAIOIIYI0 BTOPYIO
NPSMYIO, MOKHO PaCCMOTPEThH?

. Kaxumu cBoiictBamu obnanaer ¢urypa, copepskaiias OTpe3KUd BHIOPAHHBIX HAMH

NepECeKaAIINUXCs TIPAMBIX?

3anaua 2. EF — cpenusst nuaus tpanenuu KMNP u tpeyronsauka ABC. Jlokaxure, 4To
AC | KP u naitnure KP u MN, ecniu EF = 16 cm, KP:MN = 3:5. (OtBer: 12 cMm 1 20 cm)

3apaua 3. ST — cpeanss nuHus TpeyronbHuka BMC. PQ — cpenHsas nuHUA
tpeyroibHuka AMD. XY — cpenusisi nunus tpaneinuu ABCD. [Jlokaxwute, uro PQ || ST wu
Haiinute PQ u ST, eciu XY = 15 cm, BC:AD = 1:4. (OtBet: 12 cM 1 3 cm)

IIpoBepounas padora Ne6 mo teme "IlapajiebHOCTh NPAMBIX U ILIOCKOCTEH "
Bapuanr 1
1. OcuoBanue AD tpanemmm ABCD nexur B miaockoctu o. Yepes touku B u C
NPOBENCHbI MapajUIebHbIE TPSIMBbIE, MEPECEKAolINe IUIOCKOCTh 0 B Toukax F u [
COOTBETCTBEHHO.
a) KakoBo B3anMHOe monioskeHue npsambix L2/ u AB?

0) Uemy paBeH yron mexay npsmbiMu EF u AB, ecnu Z ABC = 150°? IosicHure.

2. Jlan npocTpaHCTBeHHbIN 4eTblpexyronbHuk ABCD, B koropom auaronanu AC u BD
paBHbl. CepenuHbI CTOPOH 3TOTO YETHIPEXYTOJNbHUKA COETMHEHBI TIOCIIEOBATENILHO OTPE3KAMH.

a) BrInosHNTE PUCYHOK K 3a1a4e.

0) JlokakuTe, 9TO MOJTYUYECHHBIA Y€THIPEXYTOJIbHHUK €CTh POMO.

Bapuanr 2
1. Tpeyromeunku ABC n ADC nexaT B pa3HbIX IUIOCKOCTSX U UMEIOT OOIIYIO CTOPOHY
AC. Touka P — cepenuna croponbl AD, a K — cepenuna croponst DC.
a) KakoBo B3anMHOe nosioxkeHune npsambix PK u AB?

6) Uemy paBen yronm Mmexay npsmeiMu PK u AB, ecnn Z ABC =40°u £ BCA =
80°7 IlosicHuTe.

2. Jlan mpocTpaHCTBEHHbIH dYeTblpexyronbHuk ABCD, M u N — cepeawiHbl CTOPOH
AB wu BC coorBerctBenHo;, I €CD, K €DA, DE EC=1:2 DK :KA=1:2.

a) BrInosHNTE PUCYHOK K 3a/1a4e.

6) Hoxaxwure, 9to yeTbipexyroabHuk MNEK ecTb Tpamenus.

Kputepuu onieHuBaHHs NPOBEPOYHOI paGOTHI CTYIEHTA.

Ecnu cTyaeHT BBINOAHWI BCE 5 MYHKTOB 3aJaHUIl MPAaBUJIBHO C HE3HAYUTENbHBIMU
HEO0YeTaMHU, CTYICHT MMoJiydaeT oneHKy "OTnuuHo";

Ecnu cTtyneHT BbINOAHWI 4 MTyHTa 3alaHUi IPABUJIBHO C HE3HAUNTEIbHBIMU HEIOUETaMH,
CTYJIeHT MOJy4aeT OLeHKy "Xopowo";

Ecnu cryneHT BbIMONHMI 3 MyHKTa 3aJaHUil NPaBWIbHO C HE3HAYUTENbHBIMU
HEJ0YeTaMHU, CTYICHT MOJy4YaeT OLEHKY "Y TOBJIETBOPUTENBHO",

Ecnu cryneHT BbINOAHMI MeHee 3-X 3aJaHui, CTyAeHT ImosydaeT oueHky "He
YAOBJIETBOPUTEIBHO".
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Ecnu cryaeHT BhIMONHWI BCe 3 3aAaHUS MPABWJIBHO C HE3HAYHUTEIbHBIMU HEIOYECTAMH,

" ",

CTYZIEHT MOJy4aeT oueHky "OTandHo";
Ecnu crynmeHT BbIMONHMNI 2 33AaHUsl TMPABUJIBHO C HE3HAYUTENIbHBIMU HEIOUYETAMH,

" ",

CTYAEHT MOJy4aeT oueHky "Xopowo",;
Ecnu crynmeHt BemomHmn 1 3amaHue TPaBUIIBHO, CTYACHT TOJNyYaeT OLEHKY

"V 10oBJIETBOPUTEIBHO",

Ecnu cTyneHT He BBIOSHWJI HM OJHOTO 33JaHUs, CTYIAEHT mojdydaer oueHky "He
yOBJIETBOPUTENBHO"

Tect 9
MHOrorpaHHHUKH
Bapmuanr 1

1. MHOrorpaHHUK — 3TO T€JIO, TOBEPXHOCTb KOTOPOIr'O COCTOUT U3:

a) napaJsuieiorpaMMOB

0) MHOT'OYTOJIbHUKOB U TPEYTOJbHIKOB

B) MHOTOYTOJIbHUKOB

r) MHOTOYTOJIbHUKOB U NTAPAJIJIEIOrPaMMOB

2. Ecnn GokoBbie pebpa mpu3Mbl MEPIEHIUKYJSIPHBI K OCHOBAaHUSIM, TO IpH3Ma
Ha3bIBAETCS

a) NPaBUIBHON

0) PSIMOI

B) HaKJIOHHON

r) NepHeHIUKYIAPHON

3. JlnaroHajib MHOTOIpaHHUKA — 3TO OTPE30K, COCAUHSIOIINIA

a) r00bIe IBE BEPIIMHBI MHOTOTPAaHHUKA

0) ZIB€ BEPIUMHBI, HE IPUHAIekKAIINE OHOMN IpaHu

B) ZIBE€ BEPIUIMHBI, MPUHAJIEKAIINE OTHON IPaHU

r) ZIB€ BEPIINHBI, OTHOTO OCHOBAHMS

4. [Tnomans 60KOBOY MOBEPXHOCTH MPSIMON MPU3MBI PaBHA

a) NPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha JITMHY OOKOBOTO pedpa mpu3Msl

0) MPOU3BEICHUIO IEPUMETPA OCHOBAHUS Ha arogemMy

B) NPOU3BEACHUIO JUIMHBI peOpa OCHOBAHUS HA BBICOTY MPU3MBI

r) NPOU3BEACHHUIO JUINH pedep OCHOBAHMS Ha BBICOTY MPH3MBbI

5. KonmuectBo pebep mecTuyrosbHON MPU3MBI

a) 18

0) 6

B) 24

r) 12

6. Haumenbinee uncio rpaHeld NpU3Mbl

a) 3

0) 4

B) 5

r) 6

7. [Tapamnenenumnen — 3TO TENO, TOBEPXHOCTb KOTOPOTO COCTOHT 3.

a) napajIesiorpaMMOB

0) YeThIpeX MapajuiesiorpaMMOB

B) MOBEPXHOCTb, COCTABJIEHHAS U3 MAPAJUIENIOTPAMMa U YETBIPEX TPEYTOJbHUKOB

r) MOBEPXHOCTb, COCTABIIEHHAS U3 LIECTH MapajuIeIorpaMMOB

8. CpoiicTBOo mupaMuabl. eciu OOKOBbIE pedOpa MUpaMHUIbl PABHOHAKIOHEHBI K
OCHOBAHHIO, TO OHU PaBHBI, a BEPIIMHA MUPAMHUIBI IIPOCKTUPYETCS

a) B LICHTP OKPY>KHOCTH, OITMCAHHOHN OKOJIO OCHOBAHHMSI

0) B LICHTP OKPY>KHOCTH, BIIUCAHHOW B OCHOBAHUE

105



B) B LIEHTP OCHOBaHUs

r) B OJIHY U3 BEPLINH OCHOBAHHMS

9. Anodema — 310

a) BBICOTA TTUPAMHU/IBI

0) BbICOTa OOKOBOW IpaHH MUPAMUIBI,

B) BbICOTa OOKOBOI I'paHU NMPAaBHJIbHON THPAMHIbI

r) BBICOTa OCHOBAHHMS MTUPAMHUIBI

10. [Inowmane NOJHONM MOBEPXHOCTH NUPAMUIBI PaBHA

a) CyMMe Iiomann ee O0KOBOH MOBEPXHOCTH U ILJIOMIAIA OCHOBAHUS

0) CyMMe KBaJIpaTOB TPEX €€ U3MEPEeHHI

B) CyMMe TUIOLIAAEH ABYX €€ rpaHe

r) cyMMe riomanu ee O0KOBOH MOBEPXHOCTH U ABYX IUIOIIAEH OCHOBAaHUH

1. ITocTpoiiTe NpaBUNBbHYIO TPEYTOJbHYIO MNUPAMUAY U YKaXKUTE €€ OCHOBHBIE
3JIEMEHTBI.

Bapmuanrt 2

1. IToBepxXHOCTb MPU3MBI COCTOUT U3

a) IBYX MHOTOYIOJBHHKOB, PACIHOJOXEHHbIX B JIBYX pPAaBHBIX IUIOCKOCTSIX U
KOHEYHOT'O YHCJIa MapajuieiorpaMMOB

0) IBYX PaBHBIX MHOTOYT'OJIBHUKOB 1 KOHEUHOTO YHCJIa MapajuieiorpaMMOB

B) IBYX PpAaBHBIX MHOTOYI'OJBHHMKOB, PACIOJOXEHHBIX B JIBYX IUIOCKOCTSIX U
KOHEYHOT'O YHCJIa MapajuieiorpaMMOB

r) IBYX PaBHBIX MHOTOYT'OJbHHKOB, PACIIONIOKEHHBIX B MapaJUICIbHBIX IUIOCKOCTSIX
¥ KOHEYHOT'O YHCJIa TapajuIeIorpaMMOB

2. IIpaBunbHas nmpusma — 310

a) NPHU3Ma, OCHOBAHUEM KOTOPOM SIBIISIETCS PABUIIBHBI MHOTOYTOJIBHUK

0) NpHU3Ma, OCHOBAHUEM KOTOPOH SIBISIETCS] PABHOCTOPOHHUH TPEYTOJIbHUK

B) npsiMasi IPU3Ma, OCHOBAHHUEM KOTOPOH SIBJISIETCS MPABHIIbHBIA MHOTOYT'OJIbHUK

r) npsiMasi PU3Ma, OCHOBAHHEM KOTOPOH SIBJISIETCS KBAApPaT

3. BrICOTON MpU3MBI HA3BIBAETCS

a) OTPE30K, COCOUHSIOIUN JB€ BEPIIMHBI NPU3MBL, HE MNPHHAIJIEKAIINE OIHOU
rpaHu

0) OTPE30K, COCTUHSIOINI 1BE BEPIIMHBIL, MPUHAJISKAIINE OJHON IPaHu

B) PacCTOSIHNE MEKAY TUIOCKOCTSIMH €€ OCHOBaHUH

r) PacCTOsIHNE MEKAY IBYMs1 OOKOBBIMH IPaHSIMHU

4. IInomane NOJHON NOBEPXHOCTH MPU3MBI paBHA

a) cyMMme riomanu ee O0KOBOI MOBEPXHOCTH U ABYX IUIOMIAEH OCHOBaHUH

0) CyMMe miomanu ee O0KOBOH MOBEPXHOCTH U ILJIOMIAIA OCHOBAHUS

B) CyMMe KBaIpaTOB TPEX €€ H3MEePEHHI

r) CyMMe TUIOLIAAel ABYX €€ rpaHe

5. KonnuecTso rpaneil mMeCcTUYTrONbHON MPU3MBI

a) 6

0) 8

B) 10

r) 12

6. Haumensinee uncno pedep nmpusmsl

a) 9

0) 8

B) 7

r) 6

7. Bribepute BepHOE yTBEpIKIECHNE

a) napajuieNienumne] COCTOUT U3 IECTH TPEYTOJIbHUKOB
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0) MPOTHUBOIIOJIOKHBIE TPAHU TApAIIJIETIETHITEa UMEIOT OOIIYI0 TOUKY

B) IUaroHaM Napajulefienunesna MepeceKaroTcss U TOUKON IepeceueHus AeNsaTCs
MOT0JIaM

r) napajuieNienunes] MMeeT BCero mecThb pedep

8. CBolicTBO MUpaMHIbl. €ClIM JB€ TIpaHM MNHPaAMUAbl TEPIEHIUKYJIAPHBI
OCHOBAHUIO, TO UX JIMHUS IepeCceueHusl sBISIETCs

a) BBICOTOU MHUPaAMUIBI

0) anogeMoii mupaMuIbI

B) paznyCcoM OKPY>KHOCTH, ONTUCAHHOM OKOJIO OCHOBaHUs

r) paznycoM OKPY>KHOCTH, BIIMCAHHOW B OCHOBaHUE

9. Bricora O0KOBOI rpaHu NMPaBUIBHON MHUPAMUIbI, MIPOBEACHHAS U3 €€ BEPIINHBI,
Ha3bIBAETCS

a) AT OHAJTBIO

0) MeIUaHON

B) anoemoit

r) pebpom

10.  IInomans OOKOBOH MOBEPXHOCTH MPABHJIBHON MUPAMHUIBI PABHA

a) MOJIOBUHE NIPOU3BEIEHUS IEPUMETPa OCHOBAHUS Ha anodemy

0) MPOU3BEICHUIO EPUMETPA OCHOBAHUS Ha arogemMy

B) MOJIOBUHE TIPOU3BENIEHUS IEpUMETPa OCHOBAHUS Ha BBICOTY MUPAMUIBI

r) MIPOU3BECHUIO TIEPUMETPA OCHOBAHUS Ha BBICOTY TUPAMUIBI

I1. ITocTpoiiTe HAaKJIOHHYH) YETBIPEXYIOJBHYK) NPU3My U YKaXXUT€ €€ OCHOBHBIE
3JIEMEHTBI.

Kuaru k Tecty

Bapuant 1 Bapuanr 2
1. B 1. r
2. 0 2. B
3. 0 3. B
4. a 4. a
5. a 5. 0
6. B 6. a
7. r 7. B
8. a 8. a
9. B 9. B
10. a 10. a

Kputepuu oneHuBanusi TecToBoii padoThl CTyIeHTA.
KonnyecTBo npaBUIbHBIX OTBETOB paBHO 10, CTyAeHT nmony4aeT oueHky "OTau4Ho";
KonnuecTBo mpaBuIbHBIX OTBETOB OT 8 A0 9, CTYAEHT MoJiydaeT oleHKy " Xopomo";
KonnuectsBO0 nNpaBuibHBIX OTBETOB OT 5 [0 7, CTYOEHT IOJNy4aeT OLEHKY
"VY 10BJIETBOPUTENIBHO",;
KonuuecTBO mnpaBUNIBHBIX OTBETOB MeHee S5-TH, CTyA€HT mnojiydaeT oueHky "He
YAOBJIETBOPUTEIBHO".

IIpakTnuyeckue 3aganus no reme ''MHororpaHuuku'.
3agaua 1. Uemy paBeH oObeM MUPAMHUIIBI C BEICOTOH 2M U TUIOINAABI OCHOBAHUS 3M%?
3agaua 2. A yemy paBHA IUIOIIAb OCHOBAHUS MHUPAMUIBI C BBICOTOH 3 1 0ObemMom 17
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Ecnu cTyneHT BBIMONHWI MEHEE 3-X MYHKTOB 33JaHUM, CTYAEHT Mojy4aeT oueHky "He
yIOBJIETBOPUTENBHO"

3ader no Treme «MHOrorpaHHUKN»
Bapmuanr 1.

3ananue 1. U300pasute TpeyroipHyto nupamuny. laiite onpenenenue mupamuasl. Uto
HasbiBaeTCcsa BbicoTOM mupamuabl? OcHoBanueM? bokoBoit rpanpro? Kakas nmpamuna
Ha3bplBaeTCs mpaBwibHOW? UYUro Takoe amodema? Kak BeMHCINTH IUIOMAAb OOKOBOMU
MOBEPXHOCTU NUpaMupl? Kak BEIMUCINUTD IJIOIAb OJHOM MOBEPXHOCTU MUPAMUIbI?

3aganue 2. OTBETHTE HA BOMPOCHI:

1 BepHo 51, 4TO BCe rpaHy NPsIMOM MPU3MBI - IPSAMOYTOJbHUKU?
2 IIpu3ma — 3T0 MHOTOIpaHHUK UM MHOTOYTOJIbHUK?

3. UYTo NeKUT B OCHOBAaHUU MPABUIIbHON TPEYTONbHON NPU3MBI?

4 UTto BBI MOKETE CKa3aTh O OOKOBBIX pEOpax MpHU3MbI?

5 Korna BricoTa mpu3Mbl paBHa €€ O0KoBOMY pedpy?

6. BepHo 1, uTo ecnu aBe OOKOBBIE IPAHU MPU3MBI MEPIIEHANKYIISPHBI K TNIOCKOCTH
OCHOBAHU, TO NPU3Ma sIBJIAETCA MPSIMOM?

7. Kakumn reomerpudyeckumu (QUrypaMu SIBIAIOTCA OOKOBBIE T'paHU NPSMOM
NpU3MbI?

8. Cxonpko auaroHanei y 4eTblpEéXyrojJbHON NPU3MbI?

9. MoskeT i cedeHne KyOa IeNUThb €ro Ha J1Be NMPaBUIIbHBIE TPU3MBbI?

10. Terpasnp siBAsETCS pA3HOBUAHOCTBIO MPU3MbI U TUPAMUIBI?

I1. Kakue »smeMeHTBl MNpaBMIIbHONW 4-yrOJbHOM NPU3MBI HYKHO 3HATh, YTOOBI

BBIUUCJIUTH IJIOMAAb €6 OOKOBOH MOBEPXHOCTH?

12. Haszosute aBe napsl napajjienbHbix rpa"eit npsmoil npusmel ABCDAIBI1CIDI1
ecnu ee ocHoBanue — Tparnenust ABCD ¢ 6okoBeiMu croporamu AB u CD.

13. CKONBKO TPamycoB COCTaBISIET Yrojl MexAy OOKOBBIM peOpOM M OCHOBAHHEM
NpsAMON NPU3MBbI?

14. B tpeyronbuoii nupamune DABC HazoBute BhICOTY, eciiu OokoBble TpaHu DAB u
DBC nepnenaukynsapHbl k ocHoBaHuio ABC.

15. B kybe ABCDAIBICID1 mnpoBeneHo ceueHue, mapamienbHoe pebpam AB u
CC1. Onpenenure BUJ MHOTOYTOJIbHUKA, TOJTYY€HHOIO B CEUEHUU.

16. BepHo 1, uTO ecnm mpu3Ma npaBuiIbHAS, TO BCe peOpa €e OCHOBAHUS PaBHBI?

17. B mupamuge DABC pebpa DA, DB u DC paBHbl. Onpenenure BU TpeyroibHUKA
ABC, ecnu ocHOBaHM€E BBICOTHI MMPAMUIbI JIEKUT BHE TpeyroapHuka ABC.

18. [TnockocTh, mepecekaromasi mpaBmwiIbHbIN TeTpasap DABC, nmapamnensHa pebpam
DA u BC. Onpenenute Buag MHOTOYIOJIbHUKA, TOJYUYEHHOIO B CEYEHHH.

Bapmuanr 2.

3ananue 1. M3oOpasute TpeyroipHyro npusmy. [aiite onpeneneHue mnpusmbl YUTo
HasbiBaeTcs BbICOTOM Tpu3Mbl? OcHoBaHueM? bokosoii rpanpro? Kakas npusma Ha3biBaeTCs
npsimoii? Kakas mnpusma HasbiBaercss mnpaBmiibHOH? Kak BeMHCIUTH IUIOMAAb OOKOBOH

MOBEPXHOCTHU HpI/ISMbI? Kak BerancinTh miomanab MOJTHOI MOBEPXHOCTHU HpI/ISMbI?

3aganue 2. OTBETHTE HA BOMPOCHI:

1. BepHo 511, 4TO BCe rpaHy HAKJIOHHOMN MPU3MBI - TapaljienorpaMmbl?
2. Ky0 sBnsieTcst pa3HOBHIHOCTBIO IPU3MBI WITH TTHPAMHIBI?
3. Kaxoii Oyzner npusma, ecii e€ OokoBble pédpa MeprneHaANKYIIPHbl OCHOBAHHSM?
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4. IIupamMuaa — 3T0 MHOIOTPaHHUK WJIM MHOTOYTOJIbHUK?

5. UYTo NeKUT B OCHOBAaHUU NMPABUIbHON YETBIPEXYTOJBHON NPU3MBbI?

6. Kaxumu reomeTpudaeckuMu GuUrypamu sIBJSIFOTCSI OOKOBBIE TPAHU ITHPAMUIBI?

7. Cxonpko auaroHanei y TpeyroibHON Npu3Mbl?

8. BepHo 5u, uTo ecnu nBe cMekHbIe OOKOBBIE TPAHU NMPU3MBI IEPIIEHANKYJISPHBI K
IJIOCKOCTH OCHOBAHMSI, TO NMPU3Ma SIBJSIETCS NPSAMOii?

9. Uro BBl MOXKETE CKa3aTh 00 OCHOBAHMAX MPU3MBI?

10. MoXHO N HaWTH TUIOIANb OOKOBOH IOBEPXHOCTU TPABHIIBHOW S-yTOJNBHOM
MPU3MBI, 3Hasl TOJIBKO CTOPOHY €€ OCHOBaHUS U BBICOTY?

11.  Korma 6okoBoe pebpo npusmbl Oobine €€ BHICOTHI?

12, MoskeT 1 ceueHne Kyda IeUTh ero Ha J1BE PSIMBIX TPEYTOJIbHBIX PU3MBbI?

13.  Haszosute aBe napsl napajjienbHbix rpa”eit npsmoil npusmel ABCDAIBI1CIDI1

ecnu ee ocHoBanue — Tparnenust ABCD ¢ 6okoeiMu croporamu AD u BC.

14. B tpeyronbhoii nupamune DABC HazoBute BbicoTy, ecin OokoBbie rpaHu DAC u
DBC nepnenagukynsapHsl k ocHoBaHuio ABC.

15. B kybe ABCDAIBICIDI1 mpoBeneHo ceuenue, napamiensHoe pedbpam BC u
AAL1. Onpenenute BUA MHOTOYTOJIbHUKA, TIOJYYEHHOTO B CEYEHUH.

16. BepHo su, uTO ecnu Bce pedpa OCHOBAHUS NPSMOHN MPHU3MBI PaBHBL, TO OHA
SIBJISIETCS TTPABUJIBHOMN?

17. B nupamuge DABC pebpa DA, DB u DC paHel. Onpenenure BUa TPeyroibHUKA
ABC, ecnu ocHOBaHM€E BBICOTHI MMPaMUbI JIEKUT Ha oTpeske AC.

18. [TnockocTh, mepecekaromas nmpaBmwibHbIN TeTpasap DABC, mapamnensHa pedpam
CD u AB. Onpenenure BUJ MHOIOYTOJIbHUKA, MOJTYYEHHOIO B CEUEHUU.

Kpurtepuu ouennBanus 3a4yera no reme « MHOrorpaHHHKHY.,

Ecnmu cTymeHT OTBEeTMN Ha BCE BONPOCHI C MPUBEIEHHEM IPUMEPOB U C TOUYHBIM
4epTeKOM, CTYAEHT Mojy4daeT oleHky "OtnngHo",

Ecnu cTyneHT BBIMOIHWII NOTHOCTBIO MEPBOE 33JaHNUE C TOUHBIM YEPTEKOM U OTBETHII Ha
BOIPOCHI BTOPOTO 3aIaHHsI YaCTUYHO, CTYAEHT MoJiydaeT oLeHKy "Xopomo";

Ecnu cTyneHT BBIMONHMI YaCTUYHO MEPBOE 3aJaHHE W OTBETHJI HA BOIPOCHI BTOPOTO
3aJaHUS TTOJIHOCTBIO, CTYICHT MOJy4aeT OLeHKy " Xopomo";

Ecnu cTyaeHT 4acTHYHO BBINIOJHUIJ [IEPBOE 3a/1aHUE U OTBETHII HA ITOJIOBHHY BOIPOCOB
BTOPOTO 3a/aHMs], CTYAEHT MOJIy4aeT OLUEHKY "Y TOBJIETBOPUTENBHO",

Ecnu cTryaeHT MeHbliIe MOJIOBUHBI IEPBOTO M BTOPOTO 3aJaHHH, CTYICHT MOIy4aeT
oneHky "He yaoBneTBopuTenpHO";

Tema 9.1. Tpuronomerpnueckue ypaBHeHHsI

Tect 10
TpuroHomerpuyeckue ypaBHeHHs
Bapuanr 1
1. Pemnte ypaBHenme: cos 0.5x = -1 .
a) x=3r+4dm.,ne 7, B) X=rw+2mne’,
O) x=2r+4dm,ne 7, r)x=£+ﬂ,neZ.
2 2
. T 1
2. Pemnts ypasuenue: Sin| 4x —— | = 5
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6) x=(-1)" -— £+7Z-—KK'€Z r)x=£+ﬂ,neZ.
24 12 4 8§ 2
3. PemuTh HEPABEHCTBO: sin x < —.
Sx
a) [——+27zng+27mJneZ; B) [—+ 27nn, ?+ 27[11] e Z;
S
6)[—+7m —+7m) SV r)
6 6
5—7T+ 27m,13—7r+ 27nn |,ne Z .
6 6
4. Pemnte ypaBHeHue: 2cos’x =3 sinx.

/A /A
a)x:?+27m,neZ; B)x:(—l)K+1-g+7rK,KeZ;
6) x =(-=D* —+7r/(/(eZ r)x:(—l)’”l-%+7n(,/(eZ.
S. PemnTb ypaBHeHue:sinx + sin3x = 0.

HajiguTe ero HAaMMeHbIINN MOJIOKUTEIbHbIH KOPEeHb.
) 262 )= )=
a) —.;0) —; B) —; r) —.
6 3 4 2
Bapmunanrt 2
1. Pemnte ypaBHeHue: sin0,5x =-1.
T
a)x=—Z+7zn; B) X=—nm+4mne 7,
w
0) x=m+2m; r)x=—Z+47zn,neZ.
3
2. Pemnth ypaBHeHue: COS(3X+%] = —g.

5 27zn 5
a) X = LT : B)x=i—ﬂ+67zn,neZ

18 12 3 3

Sz o  2m RY/4
o) x=t———+—,ne/; r Xx= +———+67znneZ
18 12 3 18 4
3. PeminTe HEPABEHCTBO: CoS X » ——.
2 2
a) (—?ﬂ+2ﬂn,?ﬂ+2ﬂn}n62; B)

(—Z+27zn,1+27znj,neZ;
3 3
0) —+27m 2—7[+27m ,ne Z ;1) —£+7m,£+7m NN A
3 3 3 3
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4. Pemnte ypaBHeHue: 2sin’x—5=-5cosx.

V4
Q) X =2m,ne £ ; B).XZ—Z+27Z7’Z,}’Z€Z;
V4
) x=m+2mnes, r)x=—Z+7m,neZ.
S. Pemnte ypaBHeHue: cosxt+cossx=0.

Hajinute ero HANMEHBIINI NMOJIOKHTENbHbIH KOPEHb.
T T T

a) —;06) —; B) —; ).
6 2 4

OTBETHI: Bapuant 1 (1 6,2 6.3 a(r).4 6,5 6). Bapumanr2 (1 B, 2 6.3 a.4 a.5 a)
Kputepuu onenuBanusi TecToBoii padoThl CTyIeHTA.

KonnyecTBo npaBUSIbHBIX OTBETOB PAaBHO 5, CTYAEHT Nojy4daeT oueHky "OTan4yHo",

KonnyecTBo npaBUIIbHBIX OTBETOB PAaBHO 4, CTYJEHT MOJy4aeT oleHKy "Xopomo";

KonnyectBo  mpaBUJIBHBIX  OTBETOB  paBHO 3, CTYAEHT [OJy4aeT  OLEHKY
"VY 1oBJIETBOPUTEIBHO",

KonuuecTBo mnpaBUiIbHBIX OTBETOB MeHee 3-X, CTyAeHT mosydaeT oueHky "He
YAOBJIETBOPUTEIBHO".

IIpakTnuyeckue 3aganus no teme ''Tpuronomerpuyeckne ypapHenus'

3apaua 1. Pemuts ypaBHeHusi:
a) cosx=—7; r)2cos2x—cosx—1=0;
6) sin3x=-1; ) sin? x —4sin xcosx +3cos’ x=0;
T :
B) tg(x_Z]:\/g; e)2cos2x+2smx=2,5.
3anaua 2. Pemnth HepaBeHCTBO:
. 3 1
a) smxgg; 0) cost>5;s) tg3x>«/§;
3agaua 3. Pemuth ypaBHeHusi:
a)sin 2x = —cos 2x; B) Igx +cigx =2,
6) (cos x +sin x)* = cos 2x: r)cos 2x =cos x — 1.
3anaua 4. Pemnth cucremy:
X—y=nrm, 4sin x +cos y = —1;
a) 6 .
cosx—cosyzx/g; 3cos y—2sin y = 4.
3anaua S. Pemnth HepaBeHCTBO:
X
a)tg;ﬁ—l; 6)3—4cos’ x>0,

IIposepounas pabora Ne9 no teme «TpuroHomerpuyecKue ypaBHeHHs»
1 BapuanT
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1. Pemiure ypaBHeHHs:

. T 1
a) sin(2x——)=——
) sin( 4) 5

0) cos(g + %) = g

(54

r) sinbx = K
8
m) cos(4x + %) =-1

e) 1g(3x +%) =1

&) 2sin’ x+3sinx-2=0

3) cos’ x ++/3sinxcosx =0

2. Pemiure HepaBeHCTBA
. 3 2
a) sinx > g 0) cos[?} > £

2 BapuaHT

1. Pemiure ypaBHeHHs:

3

) T
a) sin(3x+—)=—
) sin( 4) 5

X 7 1
0 ———)=——
)COS(3 4) 2

B) tg[x +§j =3

5
r) cos3x =——
3
a) sin(4x — %) =0

4 [
e) tg(2x—g) =-1

&) 2cos’ x+cosx—1=0
3) sin’ x —+/3sinxcosx =0

2. Pemute HepaBeHCTBa

B3

. 2
a) sinx>—-——— 0)cosd4x <—
2 2

3 BapuaHT

1. Pemiure ypaBHeHHs:

a) sin(2x—%) = —g
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X 7
0) cos(—+—) =
) cos(z+-)

72- —
B) lg[x - ;J =

r) sin2x = i
3

1
2

pn

A) cos(4x — %) =1

43 [
e) tg(2x—g) =-1

&) 2cos’ x+3cosx—2=0
3) cos’ x —+/3cosxsinx =0

2. Pemiure HepaBeHCTBA

a) sin2x > —Q 0) cos[—
2 4

1. Pemiure ypaBHeHHs:

. . 3
a) s1n(2x+z) —

X 7 1
0 ———)==
)COS(4 3) 2

B) lg[Zx +§j = —%

8
r) cosdx =——
a) sin(7x + %) =-1

e) 1g(2x +%) =1

&) 2sin’ x+sinx—1=0
3) sin’ x ++/3 cosxsinx =0

2. Pemiute HepaBeHCTBa
. 2 3
a) s1n3x27 6)cos§£—£

1. Pemiute ypaBHeHHs:

. T 1
a) sin(5x+—)=—
) sin( 6) 5

0) cos(% —%) = —?

T 1
B) 1g| 3x+5 |=——
) g[ 4j 3

x}zg

4 BapuaHT

S Bapuant
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r) sin3x=-23
A) cos(Sx — %) =0

e) 1g(6x +§) =-1

®) 2c1g’x +3ctgx—2=0

3) sin’ x —v/3sinxcosx =0

2. Pemute HepaBeHCTBa

a) sin4x > 1 0) COS[EJ > —Q
2 9 2

1. Pemiute ypaBHeHHs:

N

) T
a) sin(5x——)=——
) sin(Sx—") =~

0) cos(% - %) = g

B) lg[4x - %} =3

r) cos3x=13

a) sin(4x — %) =1

e)g@x+%):l

®) 2cig’x+clgx—1=0

2 .
3) cos” x+2sinxcosx =0

2. Pemiure HepaBeHCTBA

) 2 X 1
a) sin3x>—  0)cos(—) < ——
) 2 ) (2) 2

1. Pemiute ypaBHeHHs:

. 7, 3
a) sin(3x +g) =

z,_ 2

0) cos(% + g) e
B) lg[4x + %} =3

. X
r) sin—=
) 3

W o

a) cos(S5x + %) =0

X T
e) re(—+—)=1
) g(4 6)

6 BapuanT

7 BapuaHT
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xK) 20g°x +31gx—2=0

2 .
3) cos” x—2cos xsinx =0

2. Pemiure HepaBeHCTBA

a) sin(f) > Q 0)cos3x > ﬁ
2 2 2

8 BapuanT

1. Pemiute ypaBHeHHs:

..X T V3

a — )=
)s1n(3 4) 2
T 1

0 2x 4+ —)=—
) cos(2x 3) 5

B) 1. [x—zJ:—L
4 3 NG

r) cos(g) = —%

x) sin(3x — %) =0

x 7z

e) tg(X - Fy=—1

) ig(x=3)

xK) 20g°x+1gx—1=0

3) sin” x + 2cos xsinx = 0

2. Pemute HepaBeHCTBa
/s 7

X
a) sin(—)>—-——— 0)cosbx <
) sin()=-" 6) ;

9 BapuaHT

1. Pemiute ypaBHeHHs:

T 1
a) cos(2x ——)=——
) cos( 4) 5

V2

. X T
0) sin(—+—)=—
) sin(S+ )=

V4 1
B) 1g| 4x+— |=—
)g[ 3J B
r) cos6x:—2
8
a) sin(4x—§):1

7 —
e) tg(3x—g) =-1

&) —4sin’ x —6sinx+4=0
3) 2cos’ x +sinxcosx =0

2. Pemiure HepaBeHCTBA
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a) sinxsﬁ )cos[ JS
2 3

N
2

10 Bapuant

1. Pemiure ypaBHeHHs:

V3

V.4
a) cos(3x+—)=—
) cos(x+ )=

..X T 1
0) sin(———)=——
) (3 4) 2

B) lgG —ZJ =3

4

r) sin3x = >
3
a) cos(4x — %) =0

e) 1g(3x + %) =1

a) —4cos’x—2cosx+2=0

6) 2sin’ x —sin xcos x = 0

2. Pemiure HepaBeHCTBA

V3
2

. 2
a) s1nx£—7 0)cos4x > —

Kpurtepuu oueHnBaHusi NpoBepoOYHOHPAOOTHI CTYACHTA.
Ecnmu crynentr BbmonHua Bce 10 NMyHKTOB 3aJaHUil MPAaBWJIBHO C HE3HAUYUTEIbHBIMHU

HEZOYeTaMH, CTYJCHT MOJy4aeT OueHky "OTauyHo";

Ecmu cTyaeHT BBINONHWII MYHKTOB 3aJaHUil OT 8 A0 9, CTyA€HT MOIy4aeT OLEHKY

"Xopowo";

Ecnu cTyaeHT BBINOJHWI MyHKTOB 3aAaHUA OT 5 10 7 MPaBUJIbHO, CTYAEHT MOJy4aeT

OLIEHKY "Y TOBJIETBOPUTEIBHO";

Ecnu cTyneHT BBINOIHWI MeHee 7-MU MyHKTOB 3aJaHUi, CTYJEeHT nojy4aeT oleHky "He

",
yIOBJIETBOPUTENBHO"

Tema 9.2. Tpuzonomempuueckue hyuryuu
Tect 11
Tpuronomerpudeckne PyHKIHUH
Bapuanr 1

A. Beibepume npaeunvusiii omeen.

Al. Haifnmute obnacte onpeneneHus QyHKIHH

y = 2sinx + Ig x.

1) x — moboe uucno; 2) xe R, kpome x=0; 3) x€ R, kpome x = % +mne s,

4) xe R, kpome x=1.

A2. Kakumu cBoiictBamu oOnanaet GyHkums y = 2 — sin 3x ?
1) Heuemmnas, nepuoouveckas;, 2) HU YeMHAS HU HEYEMHAs, HENEPUOOUYECKAS,

3) yemmnas, nepuoouyecKasl, 4) HU YemHas HU HeYEeMHAs!, NePUOOUYECKASI.

A3. Halinute Bce KOpHM ypaBHEeHUsl Ig X = [, IpUHAAJIeXKallue IPOMeXyTKy /-7 27j.
3z 57[ 1

3T ® Sx T 3 Sx

D Yy

7[57[
) 4"

)_

4"’

1
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A4. Haiimute HaUMEHBLIHHA MTOJIOKUTENbHBIN neproa GyHKIuu y = 2sin 3x.

2
Dz 2) 3% 35 )
AS. BeibepuTe BepHOE HEPABEHCTBO:
T V.4 3z Sn T 4 T Sz
Ditg| —— | <tg|l-——|; 2)lg —<lg —; itg — >1g —; 44)ilg —<itg —.
)g[J g[J )g4 g )g3 g3 )g6 g~

B. 3anuutume npasunvnsiii omeem.
B1. Haiinute nnuHy OTpe3Ka, KOTOPbIH sIBIsieTCs] 00JIACThIO 3HAYEHUH (PyHKITNH
y=3—-4sin’ x

. . x 1
B2. Haiinure cymMMy BCeX KOpPHEHN ypaBHEHUs tga = —, IPUHAIJIEIKALLUE IIPOMEXKYTKY

3

3z
B3.CkoapK0 1ebIx 4ucen U3 MpoMexKyTKa | — 7; 27 | IPUHAIUICKUT O0JIACTH

onpeaeneHust GyHKIUU y =+/cosX ?

C. /lna kadicooeo 3a0anus npueeoume peuwtenue u YKaxcume omeent.

C1. HaiinuTe BCe 3HAUEHHUST X, MPU KOTOPBIX QyHKIMA y = [ — 2cos’ x NIPUHUMAET
MOJIOKUTEJIbHBIE 3HAYCHMUSI.

C2. Haiinute MHOXKECTBO 3HAUCHUH (PyHKIUN y = 2sin X , €CIIH X NPUHAIJICKHUT

)
MIPOMEXKYTKY ;;72' .

C3. Iloctpoiite rpaduk GyHKUUU Yy = |cOS X|.

Bapuanr 2
A. Beibepume npaeunvnsiii omeen.

1-2sin” x

Al. Haitmute obnacte onpeneneHust QyHKIUH Y = 3
X

1) xeR; 2) xeR, kpome x=0; 3) xe R, kpome x :§+7m,n €Z;4)xeR, kpome x=1.

A2. Kakumu coticTBamu o0nanaet GyHKIus y = 3X + COs X.
1) neuemmnas, nepuoouveckas; 2) HU YeMHAs HU HEUEeMHAs, HENEPUOOUYECKAS,
3) uemmnas, nepuoouyecKasl; 4) HU YemHAs HU HeYeMHAs NEPUOOUYECKAS.

A3. HaliguTe BCe KOPHU YPaBHEHUS Sil X = MPUHAAJICKALTNE TPOMEXKYTKY /-7 2 71f.

1
\/Ea
3« T Ix .4 7 37
] __’. _’.’. 2 _’. _’. 3 _’. _’. 4 _’_
) 4 4 ) 4 4 ) 4 4 ) 4° 4

w
S

o . o X
A4. Haiimute HaMMEHBLIHNH MTOJIOKUTENbHBIN eproa QyHKIUN y = 2sin 3
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1) 6m; 2)3m 3)

.4 2
= 4) —.
3 )

AS. BeibepuTe BepHOE HEPABEHCTBO:

1) sin L v ; 2) sin 3—7[<Sil/l 5—7[ 3) sin T <sin 4—7[ 4) sin 7—7[>sin
4 3 4 4 3 3 6

B. 3anuwiume npasunvnsiii omeem.

B1. Haiinute nivHy OTpe3Ka, KOTOPBIH sIBJsieTCsl 00JIACThIO 3HAUEHUH (PyHKITHH
y=5+4cos’x

B2. Haiinute cymmy BCeX KOpHEW ypaBHEHUsl [g2x =1, NpUHAIIEKaIUE IPOMEKYTKY

EN

V4
B3. CxopKko 1esbIx 9uces U3 MpoMexKyTKa {— 5; 27[} MPUHAJIEIKUT 001acTH

onpeneneHust PyHKIUU ) = +/1gx ?

C. /lna kasicoo2o 3a0anus npueeoume peuwtenue u YKajicume omeem.

C1. Haitnure BCe 3HAUEHUS X, IPU KOTOPBIX QyHKIMS y = 1,5 — 2cos’ x MIPUHUMAET

ITOJIOKHUTEIBbHBIE 3HAUYCHMA.

C2. Haiigure MHOXeECTBO 3HaueHuH GyHKIMK y = 6sin’ x — 8¢os” x .
C3. Iloctpotite rpaduk GyHKIHH Y = Ig |X|.

Bapuanr 3
A. Buibepume npaeunvnsiii omeen.

Al. Haitnute obnacte onpeneneHust yHkuun  y = 2sin x + 1g X.
1) x — moboe uucno; 2) xe R, kpome x=0; 3) xe R, kpome x=1;

4) xe R, kpome x:§+7m,neZ.

A2. Kakumu coiictBamu oOnanaer GyHkums y = 2 — sin 3x ?
1) Hu yemuas nHu HeueMHAs!, NEPUOOUYECKASL, 3) yemmnas, nepuoouyecKasl,
2) HU YemHAs HU HEeYeMHAs!, Henepuoouyeckas;  4) Heuemuas, NepuOOUYEeCcKasl.

A3. Halinute Bce KOpHM ypaBHeHUsl Ig X = [, IpUHAaAJIeXallue NPOMeXyTKy /-7 27j.

T Sm T 3r Sm I & Sm 3z Sz Ix
R T R S
4 4 4 4 4 4 4
A4. HaI/II[I/ITe HAMMEHBIINH TOJOXKHUTEIBHBIN Mepruon GyHKIUU Y = 2sm 3x.
2
N )= S 4 3z

AS. BeiOepuTe BepHOE HEPABEHCTBO:

V4 V4 T 4 37 S T S5x
Ditg|l —— | <te|——|; 2)lg — >1g — Ntg —<tg —; 44)ilg —<tg —.
)g[ 4j g[ J )g3 - )g4 £ )g6 2

B. 3anuwiume npasunvnsiii omeem.
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2

B1. Haiinute nnvHy OTpe3Ka, KOTOPbIH sIBJsieTCsl 00JIACThIO 3HaUSHUH (PyHKITHH
y=3+6sin’ x

. . X
B2. Haiinute cymMMy BCeX KOpPHEHN ypaBHEHUs tga =3 , IpPUHAIJIEXKALIUE ITPOMEKYTKY

4]

V4
B3.CkoapKko 1enbix 9uces u3 NpoMexyTKa {— 5; 37[} MPUHAJIEIKUT 001acTH

onpeaeneHust GyHKIUU Y =+/CoSX ?

C. Jlna kadicooeo 3a0anus npueeoume peuwtenue u YKaxcume omeent.
C1. HaiinuTe BCe 3HAUEHHUSI X, MPU KOTOPBIX QyHKIMA y = [ — 2sin’ x MIPUHUMAET

ITOJIOKHUTEIbHBIE 3HAYCHUA.

C2. Halinute MHOXKECTBO 3HAUCHUH PYHKLIUU Y = 2Sin X , €CIH X TNPUHAIJICKUT

B
MIPOMEKYTKY ;;72' .

C3. Iloctpoiite rpaduk GyHKUUU Yy = |cOS X|.
Bapuanr 4
A. Beibepume npaeunvnsiii omeen.

1-2sin? x

Al. Haitmute obnacte onpeneneHust QyHKIUN Y = 3
X

1) xe R, kpome x=0; 2) xe R; 3) xe R, kpome x :§+7m,n €Z;4)xeR xkpome x=1.

o 2
A2. Kakumu cBoiictBamu oOnanaer GyHkumus y = 3x° + cos X.

1) neuemmnas, nepuoouveckas; 2) HU YeMHAS HU HEUEeMHAs, HENEPUOOUYECKAS,
3) yemmnas, HenepuOOUYeCKasl; 4) HU YemHas HU HeYemHAs NePUOOUYECKAS.

o , 1
A3. Halinute Bce KOpHU ypaBHEHMsI SiH X = —= , IPUHAJUIEKAILNE TPOMEXYTKY /-7 2 71].

=

37z T T 37z T 57z T 57z
A4. Haiinute HaMMEHBIIUH MTOJIOKUTENbHBIN eproa QyHKIUN y = 2sin g
1) % 2)3m 3) 67 4 2?”

AS. BeiOepuTe BepHOE HEPABEHCTBO:

1) sin 7—7[> sin 5—7[ 2) sin 3—7[<Sil/l 5—7[ 3) sin Z ~sin 4—7[ 4) sin _Z ) =sin
6 6 4 4 3 3 4

B. 3anuwiume npasunvnsiii omeem.
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1 x—1 2x+1 1

)~ 2 3 ) 2
) 2 ) 2 ) 2 ) 2
A4. Haiinure npoussonyio GyHkmuE Y = XSIN X,
1) sin X — X COS X 2) SIN X + X COS X 3) cosx 4) X+ Xcosx

< 2 .
A5. Hafinurte npousBogHyto GyHkunun )} =X +SINX B TOYKE X, =7 .

1 77 -1 2) 27 +1 3) 27 -1 4 21
xt 3x°
A6. Bpruucnute 3Ha4eHHE TPOU3BONHON PYHKIMU V = 7 ———+2X prouke x,~2.
1) 10 2) 12 3)8 4)6

A7. Haiigmre npomssoznyo GyHkmun Y = SIn (3x + 2).
1) cos(3x+2) 2) —3cos(3x+2)  3)3cos(3x+2) 4
—cos(3x+2)

AS8. BeruuciuTe 3Ha4€HHE TPOU3BONHON PyHKLMK YV = 3x% — 12\/; B TOYKE X,= 4.
1) 21 2) 24 3)0 4)35

w
A9. BoruucnuTe 3HaU€HHE MPOU3BOAHON PyHKIMKU Y = Etg (4X -7 ) + Z

T

B Touke X = — . n2 N4 4=
4 4 2
A10. Hafinure npon3BoaHyto GyHKIMH ) = x* cosx.
1) 2xsin x 2) —2xsin x 3) 2xcos X+ x” sin x 4)

2xcosx—x*sinx

B1. Bouucnute 3Hauenue npoussonHoii pyakmmn Y = 1442x—3 B rtouke x,— 26.

x-2
——  pasHa 0.
xz p

B2. Haiigute 3HaueHue X, MPU KOTOPBIX MPOU3BOAHAsA GyHKIMU V=
Bapuanr 2

Al. Haitmure npoussoanyto GyHKuuu JV = §X6.

1
1) 2x° 2) 2x° 3) gxs 4) 6x°

A2. Haiinure npoussomayio Gyakmun Y =12 —-5x.
1) 7 2) 12 3) -5 4) -5x
x+3

A3. Haiinute npousBonnyto QyHKIMN YV = .
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a)f (x)= §X3- x2-7X;

1
6) q(x)=—+7;
X

B) h(x)=2 tg x, Berancautb npu h" (- 377[ );

r) q(X):M , BBIMUCJIUTD Tipu (' (-2).
x+3

3 HaiiguTe npoON3BOAHBIE CIOKHBIX (PYHKIUH.
a) f(x)= (x+1)3(x-1); 0) q(x) = ctg®x - cos 2x.
4. CocTaBUTh U PELINTb ypaBHEHUE.

) f'(x)=q (x), ecnu  f(x)=sin%x,  q(x)= cos x+ cos % .

0) &: 0, ecmm  f(x)= lX3 -4x,  qx)= Jx.
q (x) 3

5. Haiinure Bce 3HaueHus X, pu kotopbix f (x) <0, ecu
a) f(x)=x®-x";
0) f (x)=-4cos x + 2x.
2 BapuaHr.
1. Ana pynkuuu y = 0,5 X2, Haliaure npupatnenne Gyskauu (Ay), ecnmu x ,= 0,6 , A x= 2.
2. HaiinuTe npou3BoaHbIe (DYHKIIMMA.
a) f (x)= - T x3+ 4x2 +2x;

2
6) q(x)=— - 10;

X

. 27

B) h(x)=4 ctg X, BBIYUCIUTL TpH  h (-? );
r) q(x)= Sx+4 , BBIIUCUTD Tipu ' ( 4).

x J—
3 .Harinure MPOU3BOJHBIC CIOKHBIX Q)yHKum‘;L
a) f(x)= (x-17(x+1); 6) q(x) = sing - 1g?x.

4. CocTaBUTh U PELIUTh YpaBHEHUE.

a)f '(x)=q (x),ecmn  f(x)=cos?x, qX)=sinx - sin% :

0) &: 0, ecmu  f(x)= %X3 -18x, qx)= 2x .
q (x) 3

5. HaiiuTe BCe 3HaYeHHs X, TIpH KOTOphIX £ (X) > 0, ecnu

a) f(x)= x> +x*;

0) f (x)= sin?x.

Kpurepuu oueHnBaHusi NpoBepoOYHOi padoThI CTYAeHTA.
Ecnu cryneHT BeIMONHWI BCce 11 MyHKTOB 3a4aHui NMPAaBUJIBHO C HE3HAYUTENIbHBIMU
HEJOYeTaMH, CTYJCHT MOJy4aeT OueHKy "OTauyHo";
Ecmu CcTyneHT BBIMONHWI MYHKTOB 3afaHuil oT 8 o 10, cTyaeHT mojydaer OLEHKY
"Xopowo";
Ecnu cTyaeHT BBIONHWI MYHKTOB 3aJaHUU OT 5 10 7 MPAaBUJIBHO, CTYACHT MOJY4YaeT
OLIEHKY "Y TOBJIETBOPUTEIBHO";
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a) f(x)>0
6) f'(x)<0
B) f'(x)=0
r f(x)<0

12. Ecnu Ha mpomeskyTke (a,B), 1uist pyHkiuu f(X) Beinonusercs yenosue f'(x) <0, To

(YHKLHSI HA 33JaHHOM MIPOMEKYTKE:
a) yObIBaeT
0) Bo3pacraer
B) UMeEET reperud
) IMEET MUHUMYM

13. Touka X siBIsIETCA KPUTHYECKON TOUKOH BTOPOTO POJIA, €CJIU BBIIIOJIHAETCS YCIOBHE:

a) f7(x,)<0
6)./"(x;) >0
B) /"(x;) =0
r).f(x) <0
m.f(x) >0

14. Ecnu mpu mepexope yepe3 TOUKY Xo BTopasi mpou3BoAHas f"(X)MeHseT 3HaK, TOUKa

X( Ha3bIBAETCH:

a) TOYKOW MUHIMYyMa

0) TOUKOI MaKCUMyMa

B) TOYKOH SKCTpEeMyMa

T) TOUKOH nepernoda

OTBETHI:

1.-B),2.—a)ur),3.—a),4.-06),5.—-8),6.—-0),7.—a),8 —-r),9. -
B)=>n)=>a)=>0)=>r), 10. - 6) m B), 11. —a), 12. —a), 13. —B), 14. —1).

IIpakTyeckue 3aganus no teme '"'Bo3pactanue u yobiBaHue QpyHKIHH.
IKcTpemymbl GpyHKIUM."
3apgaua. HaiiTi uHTEpBaNBI BO3pacTaHus/yOBIBAHUS 1 SKCTPEMYMBbI (OyHKIIIH

Fix =—%x3 +3x° - 5x—1
1)
Fixi= 3x+£
2) 4
x
3 f(x}'=xg_1
e
4 f(x:'=w
Pt
5) ix

6) Firy=1In(x* + 2x— 2
7) Fix=xzlnzx

) fim=332 -2

IpakTnuyeckue 3aganus no teme ' IlpuMeHeHHe NPOU3BOJAHONH K MOCTPOCHHUIO
rpagpuxos pyHkumii."

3apaua. Uccnenosate GpyHkuM0 Meronamu audpepeHnnanbHOro HCYHCISHUS U
MOCTPOUTH Ipaduk.
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_ X ® _ox 2
Fl{xj—€+3?+5x+l:—€+x+5x+c

3
OTBH'% + %3+ 8% + C

0 ) f(x) =sin(3x — 2)
Pemenue:
Fix) = %E— cos(3x - 2N+ C = —%EDSEBX -21+C

—ECDSI:HX -21+C

OtBer: 2
1
flx) =
B) |: :I 7 -3x
Peurenue:

1
Fix) = —§In |7 - 3| + C
1
-ZIn[F-3x[+C
Oter: 3 | |
3agaua 3.
Jlns dynkuun fx) = 4 — x * Haiftn neppoobpasHyro, rpaduK KOTOPOil IPOXOTUT Yepes
Touky (-3; 10).

Pemenue:
XE
. Fix) =dx - — +C
1) Haiinem Bce nepBoobOpasnbie pyHkunu f(X): 3 .
¥
o =4x- —+C
2) Hatinem uucno C , Takoe, 4To0bl rpaduk GyHKIUN i 3 MPOXONII Yepes
touky (-3; 10). IlogcraBum x =— 3, y = 10 , mony4um:
_ 3
1|:I=—12—|: 3) +C,
10=-12+9+C,
=13,
XE
Flul=dw - — +13
CrnenoBaTtenbHO, 3 .

.}{-3
Flui=dx - — +13,
OrTger: 2
3anaua 4. Haiitu nepsoobpasnyro:

1) f(x)=7x° x€R
2)  f(x)=sin2x,xER
3) f(x)=2x"+5x°

4) f(x):9x +8x+8

IIpakTnuyeckue 3aganus no teme ''[lnomans KpuBoMHelHON Tpaneuuu"

— 42 —
3apaua 1. BoMUCAUTL MIOINAAL QUIYpPBI, OrpaHUYEHHON TUHUAMU » — & +e , YT 0

x=—2’ =1

2
3apaua 2. BLMUCAUTL MIOINAAL QUIYPhI, OTPAHUYEHHON JTUHUAME > 4 ,x=2 x=4

" OCbIO Q&
¥

3anaua 3. BbMUCAUTL MJIOINAAL QUIYPhI, OTPAHUYEHHON TUHUAMM » —  © | & = 1y
KOOPIAWHATHBIMH OCSIMH.
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IIpakTnuyeckue 3aganus no treme ' IlpuMeHeHHe NPoU3BOJAHOM H HHTErpaja K
peLeHHI0 MPAKTHYeCKHX 3aaa4."

3anaua 1. [Iycts ckopocThb 3amanHas GyHKIUEH BPEMEHH, TOUKH JBUXKYIIEHCS 110 OCH
OX nmeer Bun V=1{(t).HaiiTi 3axoH nmkeHns x(t)=x.

Pemenne: 3axoH nerokeHus 3agaanmM popmynoi x =G(t) . Ussectro, uto x' =f(t), rae
f(t)- menpepriBHas Ppynkuus, Torga G (t)=f(t) — ypaBHEeHHE B KOTOPOM NMPOU3BOAHAS HEM3BECTHA
(Takue ypaBHEHHUs Ha3bIBaOTCA MU epeHINATbHBIMA).

Git)= J‘ Fds + O
npu t=0).

(rne C HAXOAUTCS U3 OTIOTHUTEIILHOTO YCIOBUS 3a7a4u, HATIPUMep

3apaua 2. Haiigure paboTy, KOTOpYI0 HEOOXOAUMO 3aTPATHTh HA PACTSKEHHUE TPy KUHBI
Ha 2CaHTUMETPA, €CJIU CHJIa B 2 HbIOTOHA PacTArUBaeT €€ Ha 4 CaHTUMeTpa.

3anaua 3. Teno Maccoii m IBHKETCS MPSMOJMHEWHO oA AefcTBrEeM Crutbl F(t)
Haiigute 3axoH ero aeuxkenwus, eciin m=2kr, F(t)=12t-8, u B MOMeHT BpeMeHH t=3¢ CKOPOCTh
Tena paBHa 10m/c, a koopamHara 2 1m.

3anaua 4. Haiitu paboty , KOTOpyr HEOOXOIUMO 3aTPaTUTh Ha BEIKAYMBAHUE BOJbI U3
pesepByapa, eciiu pesepByap umeet GopMy HWIHHIAPA paanycoM 1M u riyOuny 4m.

3apgaua S. M3 npsAMOyrosibHOrO JIMCTA JKECTHU pa3MepPoM S5 Ha 8 HaJ0 U3TOTOBHUTH
OTKPBITYIO0 KOPOOKY HanOonpliero o0beMa, BeIpe3ast yroJiki, Kak MOKa3aHO Ha PUCYHKE.

Pemenue
OO6o3HauunM vepe3 X JTHHY CTOPOHBI BHIPE3aeMOT0 KBaapara. 1oraa ATHHBI CTOPOH
MPSIMOYTOJIbHUKA YMEHBINATCS Ha 2X U 00beM KOpoOKH OyIeT paBeH:

V =x(8—-2x)(5-2x) =4x> —26x> +40x

IIpu 5TOM X MOXKET MEHATHCS B CIEAYIOLUX Mpeaenax: 0<x<25 3amernm cpasy,
91O B KpaiHuX Toukax 0 u 2,5 o0vem pasen 0. Haxomum kpuTHUECKHE TOUKH (QyHKIHH:

10
V/i=12x* -52x+40.  V'=0. 12x*-52x+40=0, x,=1. X, =3
OTmeTum, 9TO X, He npuHamIexkuT obymactu onpenenenus. [lpu x=1 obbem
Makcumaen: Vms =18
Ortser: 18.
3angaua 6. B nanHbIi mwap BNucaTh MWIMHAP HAUMOOJBIIETO 0ObeMa.
Pemenue

O6o3HauuMm vepe3 R pamuyc mapa, adepesr © h COOTBETCTBEHHO paguyc
OCHOBAHUA U BBICOTY BIIMCAHHOI'O HUJIMHApPA.
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O6o3HauuMm yepe3 H paccrosiHue B cOcye OT FOPU3OHTAIBHOMN TIOCKOCTH, a uepe3 L -
- paccTosiHUe TOYKU A OT cTeHkH cocyaa. Torma L=vt, rae t— Bpews BbITEKaHUS BOABI U3
OTBEPCTHUS Ha TUIOCKOCTh (B TOUKY A).

2H 20— x)
U3 kypca (pUSHKH U3BECTHO, uTo [ = ?a unu 1 :\ T

Torna L(x)zngx\MZZ«/x(h—x), 0 x0 &
g

vy h—=2x ,
Haiinem npousBOaHyO Li(x) = [x(h—x) Peumm ypasHenne .L'(x)=0,
h=2% o poox—0, x=T

2 - KPUTHUYCCKasA TOYKaA. Taxk sT0 CIUHCTBCHHAsA

2
AJx(h—x)
KPUTHYECKAst TOYKA, TO OHA U €CTh HCKOMOIA.
h
Otset: * =7~
2

3agaua 10. [Ipennonoxum, 4to B TouKy O MOMEIeH eAMHUYHBIN 3JIEKTPUUECKH 3apsi.
OH coznaet snekTpudeckoe noje. M3BecTHO, 4TO HA APYTroW eAUHUYHBIHN 3apsii, TOMEIIEHHBIN B
k

TOUKY X, NEUCTBYET cuja, OOpaTHO MPOMOPLIMOHAILHAS KBANPATy PACCTOSIHUSA, T.€. F(x) = 7
2 2 9 x

Haiitu paboTy 37eKTpHUuecKOro moJjis o MepeMeeHUI0 eAMHIYHOTO 3apsiia U3 TOYKU X| B

TOUKY Xj.
Pemenue
b x) k xzdx
[Ipumensis popmyay aist paboTsl A= _!F (x)dx , TIOJyYUM A= : x—zdx =k J 2
F(x) = k
Jns dyHKunu (x) = PR nepBooOpazHas U(X):_;. [Monyuum:
k.. k k
A=U@X)| - ——[=——-—
X X, X,
k.., k k
Orser: A=UM)| = T ln x__x_z

3anaua 11. [Tupamuna Xeorica npencrasisier cOO0H MPABUIIBHYIO YEThIPEXYTONBHYIO
nupaMuay BeICOTON 147M, B OCHOBaHHMH KOTOPOH KBajpart co cTopoHoi 232m. OHa nmocTpoeHa
U3 KaMHs, IJIOTHOCTb KOTOPOTO 2,5r/cv’. Haiitu paboTy MPOTUB CHIIBI TSDKECTH, 3aTPAYCHHYIO
MPU NOCTPOMKE.

Pemenue.
IIpoBeneM BepTHUKAIBHO BBEPX OCh X C HAYAJIOM Yy OCHOBaHMs nupamunsl. [1o sToit ocu
OyneM M3MepsTh BBICOTY nmoabemMa kamHed. 1lycTe BeicoTa mupamunel pasaa H, cropona

OCHOBAHHSI 4, a IUIOTHOCTh Kamust X . O6o3HaunM depes A(X) paboTy, KOTOPYIO HAaIO
COBEPIUUTH JJIs1 MOCTPONKHU MUPAMHUJIbI OT OCHOBAHUs 10 BBICOTHI X. Halinem cHaudana CTOpoRHyY
y KBaJIparta, MOJy4arIIerocs B TOPU30HTAILHOM CEUEHUH MTUPAMUIbl Ha BBICOTE X. U3 OAOOMS
H—x a
=Y omkyoa y = E(H —X).

TPEYTONLHUKOB MOMyHaeM o a
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PaccMoTpuM TOHKMI CJION MUPAMUABIL, PACTIONOKEHHBIN HA PACCTOSHUM X OT OCHOBAHUS.

ITycTs Tommuna cnost paBHa dx. Cio# MOXHO NPHONNU3UTENBHO CYUTATDH NAPAJUIEIIECITHIIEIOM.
2

Macca ero dm paBHa: oy dx = P%(H— X )dx
[Ipu mogwpeme 3TOro Cost Ha BBICOTY X ObLia mponesana padora dA, pasnas (gdm)x,
2
IA€ g- YCKOPEHHE CUJIBbI TSIKECTH, T.€. dA = gp% X(H - x)*db.
H 2 H 2 H
A= A(H)= [dA :gp%Ix(H—x)zdx :gHi;j(tz _
0 0

0

Orcroga

3 4

2 2 2 4 4 4 2
e e L

Iloacrasisist uucnoBbie naHHbie a=232m, H=147wm, .

nonyuaem A=237*1 0" JIx=2,4*10 TOHHO-KUJIOMETPOB.
Ortser: 2,4%10° TOHHO-KHMIOMETPOB

3anaua 12. KBagparHas IiiacTUHKA CO CTOPOHOM @ TOTPY’KEHA B BOAY
NEePNEeHUKYIISPHO €€ NOBEPXHOCTH, IPUYEM BepXHee OCHOBAHHNE TIACTUHBI HAXOAUTCS Ha
nosepxHocty. Halitu nasnenue BOAbI HA MIACTHHY.

Pemenne

Ha maneHpKyro miomaaky roromaznasio dS, pacrnonokeHHyro Ha riyOuHe X OT
MOBEPXHOCTH, JABUT CTOJIO BOIBI B BUAE LIMIIMHAPA ¢ ocHOBaHMeM dS 1 BbicoTOl X. [laBneHue

dp Oyzmer mpu 3TOM paBHO pgxds , toe # T mioTHOCTH BOMBL,
PXdS ~ \acea LIIHHAPA. Bo3bMeM MOJOCKY TUIACTHHBI IIUPHHON dX, HAXOASALIYIOCS

Ha riy6uHe x. Eé tomams dS pasma adx. Orcioma  dp=P89%dX  Tlonyuaem

a xZ . 3
p:jpga;xaﬁc:gpa.jo :&.
0

6
gpa’
OtserT: .
6
3anaua 13.

DKCMEePUMEHTAIBHO YCTAHOBIIEHO, YTO MPOAYKTHUBHOCTD TPyAa PaOOTHHKA
npuGIImKeHHO BhIpaxkaeTcs Gopmynoit: f(t)= -0,0033t* -0,089t +20,96, rae t -- pabouee Bpemsi
B Hacax. BprmucnuTe 0ObeM BBITyCKa MPOAYKLINH 32 KBAPTa, CUUTas padounii 1eHb
BOCBMUYACOBBIM, a KOJIMYECTBO padounx JHEH B KBapTaje — 62.

Pemenue.

OO6mbeM BbINyCKa MPONYKIUH B TEUEHHUE CMEHBI SIBJSIETCS] TIEPBOOOPA3HOM 1t (PYHKLINH,

8
BBIPAXKAOIIEH NPOAYKTUBHOCTL TpyAa. IlosTomy V= If ()t
0
B Teuenune kBapTana o0beM BbITyCKa MPOAYKIIUUA COCTABHT:

3 2

8 8
V=62 j F(O)dt =62 j (0,0033¢ —0,089¢ +20,96)dt = 62(—0,0033%— 0,089% +20,897)|; =
0 0

62(—0,001-512 -2,848+167,68) = 62-164,27 ~10185(e0.)
Otset: 10185 en.

3anaua 14.
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OKCHEepUMEHTAIBHO YCTAHOBJIEHO, YTO 3aBICHUMOCTb Pacxoaa OeH3MHa aBTOMOOUIIA OT
ckopoctu Ha 100kM myTH BeIpakaeTcs 1o popmye: Q=18 — 0,3v+0,003v*, rze

30<v<1l0. Onpenenuts cpenHuii pacxon OEH3MHA, €CIN CKOpPOCTh ABMkeHus S50-60km/4ac.

Penrenue

Cpennuii pacxoq OSH3MHA COCTABIISIET |
60
2

3
I (18-0,3v+0,003v*)dv (18, — 0,3% +0,003 V?)| 0

— 50

m

60— 50 10
%(18-60 —0,3-1800+0,003 - 72000 -18-50+0,3-1250 - 0,003- 41667) =

%(1080 — 540 +216 —900 + 375 —125) = 10,6(.1)

Ortset: 10,601
3agaua 15.
U3 Tpéx OAMHAKOBBIX TOCOK IIUPHHON a HY)KHO CIeNaTh k€100 HanbdonbLien
MPOIYCKHON CIOCOOHOCTBIO, TOMEPEUHOe CeYSHHE KOTOPOro umeno Obl popmy paBHOOOKOM
Tpamneumu.

Pemenue

OueBUAHO, YTO MPOIYCKHAsI CIIOCOOHOCTD kKéNMoba Oyaer HaubobLIeH, eciu
HauboJbIIel OyAeT oAb ero MonepeyHoro ceuenus ,rae AB > a). O6o3Haunm yroi npu
OosblieM OCHOBaHUH Tpareluy yepe3 X. Boipasum miomaap S Tpaneuu Kak GyHKIHIO OT X.

F
A B
a a
D a C
g ABerCD DF = a+a+22acosx‘asinx.

1l
f— 2 1 — ~ ~
Wrax, 8 =@ (I+ cosx)sin x,0 <x < 5 - Haiinem nponssonnyto s1oit Gynkimn:

. . 3
S"=a’((—sin x)sin x +1(1+ cosx)cosx) = a’ (cos x +cos2x) = 2a’ coszxcosg. Ha unepsane

11

I 2 X _ _
0’7 ypaBHeHue 22 COSTCOSE = 0 umeer enuncTenHOE pemenne ¥ = 3 -

CrnenoBarenbHO, HAa 3TOM UHTEpBae (PYHKLNS UMEET €IUHCTBEHHYIO KPUTHYECKYIO TOUKY

1l i [ SI1
= 3 - Tax xax S ke 0,8 12 )° 0 To mponseoxnHast mepexonst 4epes TOUKyY
1l 1l

X = ? ,MEHSIET 3HAK C IJIFOCA HA MUHYC, TO €CTh 3 ~TO4YKa MAKCUMyMa byHkIMH, U,

11 11
CJI€IOBATEbHO, S [?J -HanbobIIee 3HaYeHUe (PYHKIIUU Ha TPOMEKYTKE [O; ?J MHrak, nocku

HAJ0 COEANHUTH APYT C APYroM nof yriaom 120°.

3axaua 16
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1 x*+x+1 3
JlokasaTh HepaBeHCTBO = a1 = EX
Pemenue
;| LI S D S
epemiLIeM 1aHHOe HEPABEHCTBO B BHIE Pl g wmT S ST SS

Haiinem Hanbonplinee 1 HanMeHblIee 3HaYeHNE PyHKUNUN f(X)= 2 11 Ha MPOMEXyTKe

(=99,+%) Tax xak oTa dyHKHA HeuéTHAT H f(x) >0 mpH X >0,T0 AOCTATOMHO HAHTH

HauboJIbIlIee U HANMEHbIIee 3HaYeHUe (PYHKIIUU Ha UHTEPBAJIC (Os+o0)

x? +1-2x2 1—x?

Haiinem npoussonuyro yukimu: f(x)=  +1)° - (X +1) - Ha unrepsane (0:+°)

CopnepxuTcst €eIMHCTBEHHAsA KpUTHUYECKast Touka X=1 ¢pyHkuuu f(x), KoTopas sBiseTCs
TOUKOH MakcuMyMma 3ToH (pyHKIuH. Ha OCHOBaHMY MpaBHII HAXOXKACHUS HAMOOJBIIETrO 1
1 X
HanMeHblIero 3HaueHui f(1)= o ABIACTCS HaubOoJbIIUM 3HaYeHHeM pyHkunn f(x)= il

Torna f(-1)= ~ 7 ABNAIOTCA €€ HANMEHbLIMM 3HAUEHHEM HA HHTEpBATle (=90,+%) Orcroma

1 1
3aKJIF0YaEM, 4TO E < f(o< E, YTO U TPeOOBAIOCH TOKA3aTh.

3anaua 17
2

Jlokasatb, uto mpu X >0 nmeror mecto Hepasemcrsa: SINX <X 1-cosx < X

) x°
-X—SiInx £—
3 6 .

Pemenmne
ITpu ¥20  pymveem oueBMmHOE HEPABEHCTBO Cosxgl.HpI/IMeHI/IM CBOMCTBO

MOHOTOHHOCTH uHTerpana, nonoxus &(X) = 08X y fX) =1 @yuxym f u g ynosnersopsor

BCEM YCJIOBUAM HCIOJB3YEMOI'o YTBCPXKACHUA Ha TMIPOMCKYTKE [O’+oo) HOBTOMy 1A

x X
IPOU3BOJILHOTO X >0 ICOSZdZ < Ildt T.e SIMXSX
0 o

X

X
IIpumensist TOT ke METOX K MOJIYy4€HHOMY HEPABEHCTBY MOKHO 3aIUCATh! Ism tdt < Ildl
0 0
2

1 <X
,unu 1 — CoS X =5

Emé pa3 ucnonb3yio TO ke yTBEPXKAECHHUE K MONYYEHHOMY HEPABEHCTBY, OYJEM HUMEThH
x x Zz x3
I(l— COSf)df < Izdf i X —sinx < —
0 0

3axaua 18

JIBa kopabisi MJIBIBYT C MOCTOSSHHBIMU CKOPOCTSIMHU 1=20 xm/a u 72 =30 xm/a no
NpSIMBIM, yIOJl MEXKAY KOTOpbIMH 60°, B HampaBl€HUM TOUYKM IEPECEUEHUs DTUX MPSMBbIX.
Haifinure HamMeHbIlee pacCTOSHUE MEXAy KOpaOJisiMH, €CM B HAdaJbHbII MOMEHT BPEMEHHU
paccrosiHue Kopabiei OT TOUKH NepecedeHnst MPSMbIX ObuT cooTBETCTBEHHO 10 KM 1 20 KM.

IlycTh yepes t 4acoB OT HAYaIbHOIO MOMEHTA
NEPBBIA KOPaOIJIb OKAKETCS B TOUKE A,
BTOpOH — B TOukKe B, R(t) kM- paccrosiHue AB.
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| 12 | 14 | 10 | | 16 |

8) Eciiu BexTOp ; HaIpaBJIeH NIPOTUBOIOIOXKHO BEKTOPY 5(6;—12;1 8), 51

—

’; ‘ =14, 10 NPOM3BEICHNE KOOPAMHAT BEKTOpa p PaBHO
| D6 | 2)9 | 3)3 | 4)8 | 5)12 |
9) JlaHbI BEKTOP Z;(— 1;2) u Touka A(— 3; 2). Haiiti nnuny BekTopa AB , eciiu Touka B

npuHaIeskuT ocu OX u a-AB=4
6\2 2N17 215 2V13 V13

10) Hanbl BEKTOD 5(8;—2;4) u touka A(0O; 2; 4). Haiitn miuny BekTopa AB , €CIT TOYKA

B npunagnexut ocu OY u al AB
1) 2) 3) 4) 5)
245 35 52 274 45

—_—

11) Hanbl BEKTOp Z;(— 2;4) u Touka A(1; 3). Halitu ckanmsipHoe mpousBenenue AB-a,

ecnu Touka B npunannexur ocu OY, U BeKTOpbI a u AB
KOJUIMHEAPHBI
1) - 2) - 3)-8 4) 10 5)20
20 10

12) HafiTu ckansipHOE pON3BEICHNE (m + n)- (2m - n) , €CIIH ‘ m ’ =5, |n ‘ =6 uyron

—

MEXAY BEKTOpAMH #1 U n paseH 120°
-1 2) 10 3)- 4) 16 5)29
10

13) Bektop a cocTaBisieT ¢ MOJOKUTENbHBIM HarpasiaeHrneM ocu OX yron 135°. Haiitu

KOOpAMHATY X BEKTOpa a, €clu ‘a ‘: 242

1) 1/4 2)1/2 3)2 4)-2 5)-
1/2

14) Hansl Toukn A(1; -2; 3), B(S; —1; —2), C(— 1; 1; 2). HaiiTn cymMMy KOOpIHHAT TOYKH

D(x; y; z), ecnu AB-3A4C +2BD=0
| D1 | 2) 2 | 3)-3 | 46 | 58 |
15) Ecnu B mapannenorpamme ABCD 3amanbl Bepmmaer  A(2; —5; 4), B(1;-3; 1),

C(=3; 4; — 6), TO cyMMa KOOpAMHAT YETBEPTON BEPUINHBI PaBHA

1)0 2) - 3)-2 4)-3 5)-4
1

-

16) Haiimure ’a 54—6‘217 u ‘5—5‘:15

, €CITU ‘Z‘:4\/§,

17) Haiizure ‘Z:—B Z‘:zln ‘5+B‘:31

18) Hanbl Touku A(—4; 0), B(2; —3), C(— 1; 1), D(3; 2). HaiiT ckansipHO€ IpON3BEACHNE
(AC — BD)- (DA +CB)

19) HafiTi ypaBHEHHE r€OMETPHUECKOTO MECTA TOYEK INIOCKOCTH, PaBHOYAAJEHHBIX OT
JOBYX IpsIMBIX Yy =—5x+ 10m y=—5x - 20

) y- 2) 3)y+5 4) 5)y+5
5x-5=0 y+5x—5=0 x+5=0 y+5x+10=0 | x-10=0

20) HaiiTn ypaBHEHHE r€OMETPHUUECKOTO MECTa TOYEK IUIOCKOCTH , PaBHOYIAJIEHHBIX OT
nByx Touek A(S5;— 6) u B(-3;-2).

, €CITU ‘a‘:lo,
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[pakTuueckue 3ananus no reme "' Huauaap. Konyc. ap."

3agaua 1. /lokaxure, 4TO €ClIM OJJHA U3 I'paHeil BIMCAHHON B LIMJIMHAP TPEyTroJbHON
NPU3MBI IPOXOAUT Yepe3 OCh MIJIMHIPA, TO IBE APYTHe IPAaHHU B3AMMHO MEPIECHINKYIISIPHBL

3agaua 2. B xoHyc BpicOTOI 12 cM BIucaHa nupammuaa, OCHOBAHHUEM KOTOPOM SBJISAETCS
MPSIMOYTOJIBHUK CO CTOpOoHaMu 6 ¢cM U 8 cM. Haiinute OTHOIIEHHE TITONIaAei OTHBIX
MOBEPXHOCTEN MUPaMUIbl U KOHYyCA.

3agaua 3. B yceueHHbIN KOHyC BIUMCaHa NpaBUJIbHAs yCEUEHHasl N-yrojbHasi NUpaMuaa
(T.€. OCHOBAHUS MUPAMUABI BIMICAHBI B OCHOBAHMS YCEYEHHOTO KOHyca). Paamycel OCHOBaHUH
YCEUEHHOr0 KOHyCa paBHbI 2 CM U 5 CM, a BbICOTa paBHa 4 cM. BrruucauTte miomaab noJHON
MOBEPXHOCTH MHUpaMHbI Ipu: ) n =3; 0) n =4; B) n=6.

3angaua 4. JIokaxxuTe 4TO €CIH B MPABHIIBHYIO IPU3MY MOXKHO BIIHCATh chepy, TO
LIEHTPOM C(eprl SBISIETCS CepeHa OTPE3Ka, COSAMHSIONETrO IEHTPbI OCHOBAHHH 3TOH MPU3MBL.

3agaua S. JIokakuTe, 4TO HEHTP Cepbl, BIIUCAHHON B MPABUIBHYIO ITUPAMHY, JICKHUT
HAa BBICOTE STOW MUPAMHUJIBL.

3anaua 6. Panuyc chepnt pasen R. HaiinquTe miomaas moTHON MOBEPXHOCTH
OMKCAHHOT'O OKOJIO ¢(hepbl MHOTOTPAHHKKA, €CJTH STOT MHOTOI'PAHHUK SIBJISIETCS: a) KyOoM; 0)
NPaBUIIBHON MECTUYTOJbHON MPU3MOA; B) IPABUIIbHBIM TETPASIPOM.

3anpaua 7. Oxono chepsl panuyca R onucana npaBuiibHast 4€THIPEXYTOIbHAS MTUPAMU/IA,
TJIOCKHIA YTOJ TPY BEPIIMHE KOTOPOi paBeH o. a) Haiinmure miommans O0KOBOM MOBEPXHOCTH
nupamuabl. 0) Beraucnure 3Ty muomans npu R =5 cm, o = 60°.

3anaua 8. Jlokaxure, 4TO €CJIM B IPABUIIbHYIO YCEUEHHYIO YEThIPEXYTOJIBHYIO
MUpaMUY MOYKHO BIUCATh chepy, To arnodema mupaMuabl paBHa MOJyCyMMe CTOPOH
OCHOBAHMIA ee OOKOBOI rpaHu.

3agaua 9. JlokaxxuTe, 4TO HEHTP Cepbl, ONMMCAHHON OKOJIO: a) MPABUWIbHONW MPHU3MBI,
JIEKUT B CEPEANHE OTPE3Ka, COSTUHSIIOIIETO LIEHTPbl OCHOBAHUH 3TOW MPU3MBIL, 0) MpaBHIbHON
MTUPAMHJIBL, JIEKUT Ha BBICOTE STOW MUPAMU/IbI UJIH €€ MPOIOKEHHH.

3agaua 10. [{okaxure, 4TO: a) OKOJIO JIIOOOr0 TETpasipa MOXKHO onucaTs chepy; 0) B
moOoi TeTpas’Ip MOXKHO BITUCATH Cepy.

3anaua 11. Paguyc cdepsl pasen R. Halinute momanb moJHON MOBEPXHOCTH: a)
BIIUCAHHOTO B cepy Kyda; 0) BIIMCAHHON NPaBHIbHON IIECTUYTOJILHOM MPHU3MBI, BBICOTA
KOTOpOI1 paBHa R; B) BIMCaHHOTO MPaBUIBHOTO TETPASAPA.

3agaua 12. B npaBuibHON TpeyroibHON NupamMuie CTOPOHa OCHOBAaHUs PaBHA a, a
6okoBoe pebpo paBHO 2a. Halinure paamycsl BIMCAHHON U OMTUCAHHOM cdep.

3anaua 13. Cepa Brincana B mummHAp (T. €. OHA KAcaeTCsl OCHOBAHUH LUJIMHIPA U
KXo ero obpasyromei, puc. 157, a). Haiigure oTHOmeEHNe miomany chepsl K MIoMmanm
MIOJIHOM NMOBEPXHOCTH LIUJIUHIIPA.

3ana4a 14. B K0oHYC C yIJIOM @ TIPH BEPIIMHE OCEBOTO CEUEHUS U PAINyCOM OCHOBAHUS T
BriucaHa cepa paguyca R (T. e. cdepa kacaeTcsi OCHOBaHUSI KOHYCA U KAKIOH ero oOpasyromiei,
puc. 158, a). Hatigure: a) 1, ecnu u3BecTHBI R 1 @; 6) R, ecnn m3BecTHBI T 11 @; B) @, ecimu R =1
CM, I= V3 em.

3anaua 15. B konyc Bnmcana cdepa panuyca r. Haiinure miomans noJHOW MOBEPXHOCTU
KOHYCa, €CJIN YroJl Mexay oOpa3yromeil 1 OCHOBAaHHEM KOHYCA PABEH a.

3anaua 16. [{unuanp soucad B chepy (T. €. OCHOBAHUS IITUHIPA SBIISIOTCS CEUCHUSMHU
cepsl, puc. 157, 6). Haiinute oTHOIIEHME TUIOIIAAHN MTOTHONW MOBEPXHOCTH LIJIMHAPA K
Iomaau ceprpl, €CIIN BBICOTA [IJIMHPA PaBHA THAMETPY OCHOBAHHSI.

3ana4a 17. KoHyc ¢ yriioM ¢ py BEPLINHE OCEBOTO CEUCHHS U PaJyCOM OCHOBAHMUS T
BIIMCaH B cpepy paguyca R (T. €. BepIrHa KOHYyca JIEXKUT Ha chepe, a OCHOBAaHHE KOHyCa
sBJsieTcst ceueHueM chepsl, puc. 158, 6). Haiinure: a) r, ecniu u3Bectsl R 1 ¢; 6) R, ecnu
U3BECTHBI I U @, B) ¢, ecu R = 2r.
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IIposepounasi padora Nel4 no teme " Hununap. Konyc. Ilap."
Bapmuanr 1

1. OceBoe ceueHue LUIUHpa - kBajapar. [1nomans ocHOBaHUs LMIMHpa paBHa 167
cM?. Haiinure nuomans NOJHONW MOBEPXHOCTH LUIUHAPA.

2. Bricota koHyca paBHa 6 cM. YTOJI IIpU BEpIIMHE OCEBOTO ceueHus paseH 120°.

a) Haittu rutomanp cedeHust KOHyca IIOCKOCTBIO, MPOXOIIeH uepes se oOpasyroimue,
yIoJ MEeKAY KOTOpbIMH paBeH 30°.

0) Haiitu miomaas OOKOBOM MOBEPXHOCTH KOHYCA.

3. unametp mapa paseH 2p. Uepes KOHEL [uaMeTpa NpoBeaeHa MIOCKOCTh MO YIJIOM
45° k nemy. Halinure nuinHy JIMHUM iepecedeHus cpepbl 3TOH MIOCKOCTHIO.

4. Yepes BeplIMHY KOHYCa IIPOBENIEHA IJIOCKOCTD , IEPECEKarolas OCHOBAaHUE M0
XOpJe, JJIMHA KOTOPO paBHA S cM, U cTaruBaromieil nyry 90°. [1nockocTh ceueHus CoCTaBsieT
C TIOCKOCTBIO OCHOBaHUs yrou 60°. Haiinure miomans OOKOBOH MOBEPXHOCTH KOHYCA.

5. IInockocTsb, Mpoxosias yepes LEHTP HIPKHEro OCHOBAHUS LIMJIMHAPA MO/ YTJIOM o, K
OCHOBAHHMIO, TIEPECEKaeT BEPXHEEe OCHOBAHME IO XOPJe, PaBHOH b U cTsiruBaroiei ayry f3.
Hatigute BpICOTY LUIUHPA.

Bapuanr 2

1. OceBoe ceuenue UMIMHAPA — KBaJlpaT, UaroHanb KOToporo pasHa 4cm. Halinure
IUIOLIA/b MTOJIHOM MOBEPXHOCTU LIMJIMHIPA.

2. Papnyc oCHOBaHMsI KOHYCa paBeH 6CM, a 00pasyromas HaKJIOHeHa K TIIOCKOCTH
OCHOBaHus nox yriom 30°.

a) Haiitu rutomanp cedeHust KOHyca IIOCKOCTBIO, MPOXOsIIeH uepes ase odpasyromue,
yIoJI MEeKAY KOTOPhIMH paBeH 60°.

0) Haiitu momans O0OKOBOM MOBEPXHOCTH KOHYCA.

3. unametp mapa paseH 4p. Uepes koHEL [uaMeTpa NpoBeaeHa MIOCKOCTh N0 YIJIOM
45° x Hemy. Haiinure nomans cedyeHus 1apa 3TOH IIOCKOCTbIO.

4. IlpsamoyroabHbIi TpeyroabHUK ¢ katetamu 30 u 40 cM Bpamaercst BOKPYT
runoreny3sl. Halinure momans NoBepXHOCTH Tefa, MOJTyYeHHOro IPU BpalleHUH.

5. BeicoTa muiMHApa Ha 2 CM MeHbINe ero paguyca. [Lnomans 60koBOH MOBEPXHOCTH
LUIUHApPaA paBHa 1607w cv’. HaifuTe miomazs 0CeBOro CedeHHs nunuHapa. Haligure nnomans
CeueHusl LUINHIPA, TPOBEIEHHOIO MapaiebHO €ro OCH Ha PacCTOSHUU 6 CM OT Heé.

Kpurepuu oueHnBaHusi NpoBepoOYHO padoThI CTYAeHTA.

Ecnu crynent BbimonHWi Bce 6 3a7aHUN MPABWIIBHO C HE3HAYUTEIbHBIMH HEAOUYETAMHU,
CTYZIeHT MOJy4aeT OueHky "OTauyHo";

Ecnu ctyneHT BBIMOAHMI 4 3aJaHHsl MPABUIBHO WM S5 3aJaHHUIl ¢ HE3HAUYUTEJIbHBIMHU
HEZ0UeTaMH, CTYJICHT MOJy4aeT OueHKy "Xopowo";

Ecnu crynent BoimonHm 3 3a0aHus MPaBUIbHO C HE3HAYUTENbHBIMUA HEJIOUETAMH,
CTYIICHT MOJIy4aeT OLCHKY "Y JOBIETBOPUTEIBHO";

Ecnu cTyneHT BBIIONHII MeHee 3-X 3alaHHil, CTYACHT noJiydaeT oneHky "He
yIOBJIETBOPUTENBHO"

Tema 15.1. O0bembI TeJI.
Tect 17
HousTue 00bema. O0beM NPAMOYT0JBHOI0 MapaJuiejienumnena.

Bapuanr 1

Yposetb A
1. Kakoe yTBep>kneHue HeBepHOE?
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1) He moryT ObITb paBHBI OOBEMBI YETBIPEXYTOJNBHON NMPU3MBI U YETHIPEXYTOJBHON
MUPAMU/IBL, UMEIOIINUX PAaBHBIE BHICOTHL

2) lBe mpu3MbI C PaBHBIMH BBICOTAMU PABHOBEJMKH, €CIM UX OCHOBAHHUSIMH SIBISIFOTCS
OJTHOMMEHHBIE MHOTOYTOJIbHUKH C PAaBHBIMH CTOPOHAMH.

3) JlnaroHanpHbIE TNIOCKOCTH AEJST MapajulesIenuIe] Ha PaBHOBEIHKIE YacTH.

5. Tpu ky0a, cnenanHble U3 CBUHIA, UMEIOT pedpa 3, 4 u 5 cm. OHU meperaBieHbl B
Ky0, pebpo KOTOPOro paBHO.

1)4 cm;

2) 6 cm;

3) 67cm

Yposerb B

1. TTnowa s MoMHOM MoBepXHOCTH Kyba paBHa 6 cm’. Torma ero oGbEM paBeH. ..

2. Ecnu kaxpoe pebpo kyba ysennuuth Ha 100 cm, To ero oObéM yBemuuutcs B 125 pas.
Pebpo kyba pasHoO...

3. CTOpOHBI OCHOBaHMH M AMArOHANb MPSIMOYTOJIBHOTO MapaJUICIETIUIIE] OTHOCATCS KaK
1:2:3.

Jnmuna 6okoBoro pedpa pasHa 4 cM. O0BEM mapaieenuneia PaBeH. ..

4. JlnaroHanb MpPsIMOYTOJBHOTO MapauleiennnIieia paBHa 2 CM M COCTaBJISIET C OJHOU
rpanbto yrou 30°, a ¢ apyroii — yroa 45°

Torna ero 00BpEM MPSMOYTOJIBHOTO MAPAJUIEIIETTUIIEAA PABEH. ..

Kputepuu oneHuBanusi TecToBoii padoThl CTyIeHTA.
KonuuecTBo mpaBUIBHBIX OTBETOB ypoBHA A paBHO 5, ypoBHA B paBHO 4, cTyaeHT
" ",
nosy4aet oueHky "OTianyHo";
KonnyecTBo nmpaBUIIBHBIX OTBETOB YpPOBHsSI A paBHO 4, ypoBHA B oT 2 g0 3, cTyneHT
" ",
MOJy4aeT OUeHKy "Xopowo",;
KonnuecTBo mpaBMIIbHBIX OTBETOB ypOBHA A paBHO 3, ypoBHs B xotst Ovr 1, cTyneHt
" ",
MOJIy4aeT OLEHKY "Y NOBJIETBOPUTENBHO",
KonuyecTBo mpaBuiIbHBIX OTBETOB MeHee 4-X U3 ypoBHell A u B, cTymeHT monyuaer
oueHky "He ynosneTrsopurenpHo".

Tecr 18
O0bem npsiMoii NpuU3MbI H HUJIHHAPA.
Bapuanr 1
Yposenb A
1. LABCDAiBiCiDi- nmpsiMOYTOJIbHBIN NapajieNeuIne.
ABCD — pom6. Torna 00béM gaHHOTO MapaijIesienuIeaa MOKHO HaiiTu 1o Gopmyie. ..
)V =AB*AD*AAl
2) V=AC*BD*CCy;
3) V = AB’BB;smBAD.
2. B KakoM OTHOUIEHMH JENUTCS O0BEM TPEYyrONbHOW MPHU3MBI  IIOCKOCTBIO,
MpOXOAsALIeN uepe3 cpeHUe TUHUM OCHOBAHUN?
1)0,5;
2)0,33;
3) 0,25.
3. Bo ckonbko pa3 00bEM LMIMHIPA, OMMCAHHOTO OKOJIO MPABUIBHON YETHIPEXYTOIbHON
npU3MBbl, OoJbIe 00bEMa IUIMHPA, BIMCAHHOTO B 3Ty XK€ MPU3MY?
1) B 3 paza.
2) B 2 paza.
3) B 4 paza.
Yposenb B
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1. JlmaroHanb MNpaBUJIIBHON YETBIPEXYrONBHOM MNpU3MBI paBHa 3,5 CM, a AuaroHaib
OokoBo# rpanu - 2,5 cMm. Toraa oObEM IPU3MBI PaBeH. ..

2. B npsmMol TpeyroapHOH Npu3Me CTOPOHBI OCHOBaHUsS paBHbl 4 ¢M, S cM u 7 ¢cMm, a
OokoBoe pebpo paBHO Oonbineli BeicOTe OcCHOBaHMS. OOBEM MPU3MBI PABEH. ..

3. B ocHoBaHum mpsMON mnpu3MbBl - pomd. JlMaroHamu NPU3MBI COCTABIISIOT C
MJIOCKOCTBIO OCHOBaHUs yriibl 30° u 60°. Beicota mpusmel paBHa 6 cM. Torna e€ oObEM paBeH. ..

4. B ocHOBaHHMH MpPSIMOH MPHU3MBI JEKUT Tparneuus. [1nomany napamienbHbIX OOKOBBIX
rpaHeii IpU3MbI PaBHEI 8 cM” U 12 cM%, a PacCTOSHME MeXAy HUMHU paBHO 5 cM. Torma o6bém
MIPU3MBI PaBEH. ..

5. Ilnomane cedeHus, NPOBEAEHHOTO NapajuIebHO OCH LIWIMHAPA HA PAacCTOSAHUM 4 CM
OT Hee, paBHa 36 e Panuyc ocHoBanwmst numuHApa paBeH S cM. Torma ero odbem paBeH. ..

Bapuanr 2
Yposenb A

1. Kakyro 4gactb 00bEéMa NaHHON TPEYTONBbHOM MPHU3MBI COCTABISIET O0BEM TPEYTOIBHOMN
NPU3MBL, OTCEYEHHOW OT [OaHHOW IUIOCKOCTAMHM, MPOXOAAIIMMU Yepe3 CpPEeNHHUE JIMHHUU
OCHOBAaHMN?

1)0,5;

2)0,33;

3) 0,25.

2. JluameTp OCHOBaHMs LMJIMHAPA YBEIWYWJIM B [Ba Pas3ad, a BBICOTY YMEHBIIWIU B
yeTbIpe pa3a. Torna 00bEM HUIHHAPA. ..

1) yBenmuures B 2 pasa;

2) yMEHBIINTCS B 2 pasa,;

3) HEe U3MEHUTCSL.

3. Kak orHOcsATCST 00BEMBI IBYX LMJIMHAPOB, €CIM MX BBICOTBI PABHBI, a OTHOLICHHE
PaanycoB OCHOBAHUN paBHO 27

1)4.

2)2.

3)8.

Yposerb B

1. OcHOBaHHE MPSAMOrO MapaieNenunena poMd, MIomaas KoToporo 1 M, miomamu
IMATOHAJBHBIX CEUeHHiT 3 M° 1 6 M.

Toraa o0béM mapasienenunena pase. ..

2. OcHoBaHHEM NPSIMON MPHU3MBI CIYKUT MPSIMOYTOJIbHBINA TPEYrOJbHUK C KaTeTamu 6
cM u 8 cM. BpicoTa mpusMbl paBHa PaguyCy BIMCAHHONW B OCHOBaHUE OKPYKHOCTH. OO0BEM
MIPU3MBI PaBEH. ..

3. OcHoBaHHeM NPAMOHN MpPHU3MBI ABISETCA POMO CO CTOPOHOH 2 c¢M H yriom 60°.
MeHbllee M3 OUArOHAJBHBIX CEUEHHWH NPU3MBI SIBISIETCS KBaapaToM. Torma oOBEM TPU3MBI
paBeH...

4. B ocHOBaHMU MpPSAMOI MpU3MbI JEeKUT poMO. ITnomane ocHOBaHMS NPU3MBI paBHA 48
cM’, 4 IUIOM[A/N €8 AMATOHANBHBIX CEUCHHMIT pasHbI 30 cM® 1 40 cm’. Torma obbém MIPU3MBI
paBeH...

5. Ilnowmans cedeHwus:, NPOBENIECHHOIO MapaJlIeIbHO OCH LUIMHAPA HA PacCTOSHUU 3
CM OT Hee, pasHa 64 oM. Panuyc ocHoBanus mmimHApa paseH 5 cM. Torma ero odbvem
paBeH...

2

Kputepuu onenuBanusi TecToBoii padoThl CTyeHTA.
KonuuecTBo mpaBUIBHBIX OTBETOB ypOBHA A paBHO 3, ypoBHA B paBHO 5, cTyaeHT
noyiy4aet oueHky "OTiandHo";
KonuyecTBo mpaBUNIBHBIX OTBETOB ypOBHA A paBHO 2, ypoBHA B paBHO 4, cTyneHT
MOJTy4aeT OLeHKy "Xopomo";
KonnyecTBo mpaBUIBHBIX OTBETOB ypoBHA A paBHO 1, ypoBHA B paBHO 3, cTyneHT
MOJTy4aeT OLUEHKY "Y NOBJIETBOPUTENBHO",
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KomuuecTBo mpaBUSIbHBIX OTBETOB MeHee 4-Xx u3 ypoBHel A u B, cryneHt monydaer
oneHky "He ynoBneTBopuTeapbHO".

Tect 19
O6bem mapa u nuomans chepol.
Bapuant 1
YpoBeHb A
1. O06Bém mapa panuyca R MOKHO HaiTh 1o Gopmyiie...
2. IuamMeTp ONHOTO Iapa paBeH paauycy apyroro. Torga oTHomeHHE OOBEMOB HTHUX
1apOB PaBHO. ..
1)1:2;
2)1:4;
3)1:8.
3. Tlo dopmyue V-2/31K’k Beraucisiercss 00bEM LapoBOToO. ..
1) cermenra,;
2) cros;
3) cexropa.
4. Papuyc mapa ysenuuuiy B 3 pasa. Torga mionaae NOBEPXHOCTH 11apa YBEIUUUTCA. ..
1) B 6 pas;
2) B 9 pas;
3)B 12 pas.
5. UmeroTcs mwap u KyO paBHOro 00bpéMa. Y Kakoro Tena OOJbIIe MOJHAst TOBEPXHOCTD?
1) ¥V mapa.
2) Y xyba.
3) Ilnowmanu noBepxHOCTEH TE PaBHBI.
Yposenr B
1. CKOJBKO ILIAPUKOB IHAMETPOM 2 CM MOXKHO OTJIHTh W3 METAJUINYeCKoro kyba ¢
pebpom 4 cm?
2. TInowmaas MOBEPXHOCTH MosyImapa pasHa 18 2 cm’. Toraa ero o6séM paseH...
3. IInowans ceyeHus wmapa mioCKOCThIO paBHA S 1 cM’, a paccTosiHUe OT LEHTpa 1apa a0
MIJIOCKOCTH paBHO 2 cM. Toraa o0bEM mapa paseH. ..
4. B mape mpoBefieHa IMIOCKOCTb, MEPNEHANKYJSApPHAs K AUaMeTpy W AeNslas ero Ha
gact 6 cM 1 12 cm. Torga o0bpEM MeHbIIEH YacTH 1mapa paBeH. ..
5. Pebpo xyba pasHo 1 cM. Torna o0BpéM BITMCAHHOTO B Ky0 I1apa paBeH...
Bapuanr 2
Yposenb A
1. O06Bém mapa panuyca R MOKHO HaiiTw 1o gopmyie. ..
2. Ilnomaap MOBEpXHOCTHM OJHOTO Iapa B 4 pa3a MeHblIe IUIOIAAud NOBEPXHOCTH
apyroro. Torga oTHOIEHHE 0OBEMOB STUX MIAPOB PABHO. ..
D1:2;
2)1:4;
3)1:8.
3. JluameTp OHOrO 1Iapa paBeH paauycy napyroro. Toraa OTHOLIEHHUE IUIOLIAEH
MOBEPXHOCTEHN 3THX I1apOB PaBHO...
H1:2;
2) 1:4;
3)1:8.
4. Paguyc mapa yMeHbIINUIU B 5 pa3. Torna miomaas NOBEPXHOCTU 1apa YMEHBIINUTCA. ..
1) B 2 pasa;
2) B 10 pa3,;
3) B 25 pas.
5. UmeroTcs map u KyO paBHOM IUIOIIAAN MOBEPXHOCTU. Y KaKOro Teja 0ojpiue 00beémM?
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1) ¥V mapa.

2) Y xyba.

3) OOBEMBI TET paBHBI.

Yposerb B

1. Ckonpko KyOWKOB ¢ péOpamMu 2 CM MOXHO OTJIUTh M3 METAJUIMUECKOro Imapa
auaMeTpom 4 cm?

2. B mape mpoBeieHa MIOCKOCTb, MEPNEHAUKYJSApPHAs K AUaMeTpy W JeNsas ero Ha
gact 6 cM u 12 cm. Torma oObpéM Oonblieit 4acTu mapa paBeH. ..

3. Pebpo kyOa paBHO 1 cM. Torga 06bEM onrcaHHOTO OKOJIO Ky0a 1mapa paseH. ..

4. IlpaBuibHasi TpeyroJbHasi MpU3Ma CO CTOPOHOM OCHOBAHUSI O CM ONKCAaHA OKOJIO
mrapa. O0bEM mapa paseH...

5. Pebpo xyba paBHO 2 cM. Torna o0bEéM BITMCAHHOTO B KyO IIapa paBeH...

Kputepuu onenuBanusi TecToBoii padoThl CTyIeHTA.

KonuuecTBo mpaBUNBHBIX OTBETOB ypOoBHA A paBHO 5, ypoBHA B paBHO 5, cTyaeHT
noyiy4aet oueHky "OTianaHo",;

KonnyecTBo mpaBUNIBHBIX OTBETOB ypOBHA A paBHO 4, ypoBHA B paBHO 4, cTyneHT
MOJTy4aeT OLeHKy "Xopomo";

KonuyecTBo mpaBUIBHBIX OTBETOB YpOBHA A paBHO 3, ypoBHA B paBHO 3, cTyneHT
MOJTy4aeT OLUEHKY "Y IOBJIETBOPUTENHHO",

KonuyecTBo npaBUIbHBIX OTBETOB MeHee O6-TH U3 ypoBHeH A u B, cTryneHT monyuaer
oneHky "He ynoBnerBoputeapbHO".

IIpakTnuyeckue 3aganus no teme "'O0bemb! Tea"

3anaua 1. Korna I'ynnmeep nmonan B JInnmumyTrio, OH OOHAPYKIIL, YTO TaM BCE BEIIU
poBHO B 12 pa3 kopoue, ueM Ha ero ponuHe. Cmoskere i Bbl Cka3aTh, CKOJIBKO JIMITAITY TCKUX
CITUYEYHBIX KOPOOKOB MOMECTUTCS B CITUYEUHbIN KopoOok ['ymusepa?

3angaua 2. JIokaxxute, 4TO 13 OOKOBBIX I'PaHEN YETBIPEXYTOIbHON MUPAMHUIE,
OCHOBaHHUEM KOTOPOH CIIy>KUT MapajijieorpaMM, MOXKHO COCTABUTh TPEYTOJIbHYIO MUPAMUIY,
npu4éM e€ 00bEM BIBOE MEHBIIE 00BEMA NCXOJHON YETHIPEXYTOIbHON THPAMHUIBL.

3anaua 3. Ha 60okoBeIx pébpax PA , PB , PC (unu Ha BX MPOJOJDKEHUSIX ) TPEYTOJIbHOM
nupamunbl PABC B3sitel Touku M , N, K cootBeTcTBeHHO. JloKakHUTe, UTO OTHOIIEHUE O0BEMOB

nupamun PMNK n PABC paBHO
M PN PK
T4 FE PC

3angaua 4. B npsmoM napanienenunene CTOpOHbI OCHOBAHHSI PaBHBI & U b , OCTPBIH yron
Mexay HumMu paBeH 60° . Bonbinas quaroHaib OCHOBaHHS PABHA MEHBIIEH THArOHAH
napaenenunena. Haiinure o6béM nmapamenenumnena.

3agaua S. OcHOBaHUE HAKJIOHHOM NMPU3MBbI — MapajlieorpaMM CO CTOPOHaMU 3 U 6 U
OCTpBIM yriioM 457 . BokoBoe pebpo Npu3Mbl PaBHO 4 M HAKJIOHEHO K MJIOCKOCTH OCHOBAHUS O]
yrnom 30° . Haiinure 06bEM mpusmebL.

3agaua 6. OcHOBaHHE HAKJIOHHOM NMPU3MBbI — MapajlIeIorpaMM CO CTOPOHaMU 3 U 6 U
OCTpBIM yriioMm 457 . BokoBoe pebpo Npu3Mbl PaBHO 4 M HAKJIOHEHO K MJIOCKOCTH OCHOBAHUS O]
yriom 30° . Haiinure 06bEM mpusmebL.

3agaua 7. OcHOBaHMEM IHPAMHIbI CITy>KUT PAaBHOOEIPEHHBIN MPSIMOYTOJIbHBIN
TPEyTOJIbHUK, KaTeT KOToporo paseH 8. Kaxnoe n3 G0KOBBIX pébep mupamMusl paBHO 9.
Haiinqute 00béM mupamumbL.

3anaua 8. OcHoBarnem nupamunsl SABC sBIsieTcs: IpaBUIIbHBIA TpeyroabHUK ABC
CTOPOHA KOTOPOro paBHa V= . OCHOBAHIEM BBICOTHI, OMYLICHHON U3 BEPLIMHBI S , SBIISETCS
touka O , nexarnas BHyTpu TpeyroiapHuka ABC . Paccrosaue ot Touku O 10 cropoHbl AC paBHO

171



-
1. Cunyc yrima OBAotnocurcs x cunycy yrina OBC kak 2.1 . ITnomane rpanu SAB paBHa \/é :
Haiinqute 00BpEM mupamMubl.

3agaua 9. OcHoBarneMm nupamunbl SABC SBIsETCS MPABUIbHBIA TPEYTOJIbHHUK, CTOPOHA
KoTOporo pasHa 1. OCHOBaHHEM BBICOTBI, ONYLIEHHOH U3 BEPIIUHBI S , ABNsAeTCs Touka () ,

¥a
nexamas BHyTpu TpeyroapHuka ABC . Pacctosinue ot Touku O no croponbl CA paBHO 1 , a

paccrosiaue ot O 1o AB orHocuTcs k paccrostHmo ot O no BC xak 3:4 . [Tnomane

2

rpanu SBC paBHa 3’% . Haitmure 00BbEM mupaMuabl.

3agaua 10. ITnockocTh NPOXOIUT Uepe3 BepLINHY A OCHOBAHMS TPEYTOJbHON
nupamunbsl SABC , nenut nonojam Meanany SK tpeyronsHuka SAB |, a
meanany SLrpeyronbauka SAC nepecekaer B Takoil Touke D , anst kotopoit SD:DIL = 1.2 . B
KaKOM OTHOIIEHHUH JIEJIUT 3Ta INIOCKOCTh 00BEM MHUpaMuUIbl?

3agaua 11. B HaKIOHHOM mapaienenunene mpoekius OOKoBoro pedpa Ha IIOCKOCTh
OCHOBAaHUS paBHa 5, a BbIcoTa paBHa 12. CeueHne, nepneHIUKyIsIpHOE OOKOBOMY pedpy, €CTh
poM0O ¢ ruomaasko 24 u quaronaneio 8. Halinure O0KOBYIO TOBEPXHOCTh U 00BEM
napaieaenunesna.

3agaua 12. [Tnomanb ocHOBaHUs MPSIMON TPEYTrOJIbHON MPU3MBI paBHa 4, MIIOIAAN
OokoBbIxX rpaneii pasHbl 9, 10 u 17. Haiinure 06b&M npu3MBL

3agaua 13. OcHOBaHUEM MPSIMOI MPHU3MBI CITYKUT paBHOOenpeHHas Tpaneuus ABCD , B
kotopoit AB = CD =13 , BC =11 ,AD = 21 . IInomans AMaroHaJIbLHOTO CEYEHUS TIPU3MBbI
pasHa 180. HaliguTte nmomaap NOJHON NOBEPXHOCTH MPU3MBI.

3angaua 14. Haiinute 00b€M KOHyCa, y KOTOPOTO IJIOMIATb 6OKOBOI/I TIOBEPXHOCTH

pasHa 154 | a paccrosiHue OT LEHTPa OCHOBAHMS 10 0OpasyoLeil paBHO F

3anaqa 15. bokosoe pedpo MpaBUIBHON TPEYTOIBHOM MUPaMHUIBl HAKIIOHEHO K
MIOCKOCTH OCHOBaHMs oA yriiom 45° . Haliiure CTOpOHY OCHOBaHMS, €CTH OOBEM MTHUPAMUIbI
paseH 18.

3anaua 16. Touka K pacnonoskeHa Ha pedbpe AD terpasapa ABCD , Touka N — Ha
npononkeHny pedpa AB 3a Touky B, a Touka M — Ha npogosmkennn pedpa AC 3a Touky C ,
npuuéM AK:KD =3:1, BN = ABu CM:AC = 1.3 . IlocTpoiiTe ceueHne TeTpasapa MmIOCKOCTBIO,
npoxozsiei yepes Touku K , M, N . B kakoM OTHOIIIEHUH 3Ta IJIOCKOCTh AETUTOOBEM
TeTparapa’

3anaua 17. Touka M pacnonoxena Ha pedpe CD terpasapa ABCD , Touka N — Ha
nponoskennn pedbpa AC 3a Touky 4 , a Touka K — Ha nponomkernu pedpa CB 3a Touky B,
npuaém DM:MC = 1:3 | AN:AC = 1:4u BK:BC = 1:3 . Iloctpoiite ceueHue TeTpasapa
MJIOCKOCTBIO, TIpoxosiei yepe3 Touku K , M , N . B kakoM OTHOIIEHUH 3Ta IJIOCKOCTh ACJIUT
00BéM TeTpasapa’?

3anaua 18. Touka M pacnonoxena Ha pedpe AD Terpasapa ABCD , Touka N — Ha
nponospkernu pedpa AC 3a Touky ', a Touka K — Ha npogoynkeHuu pedpa AB 3a Touky B,
npwaéM DM:AM = 1:2 , CN = 34AC u BK:AB = 1:2 . TloctpoliTe ceueHue TeTpasapa
MJIOCKOCTBIO, poxosAimei yepe3 Touku K , M , N . B xkakoM OTHOIIEHUH 3Ta IJIOCKOCTh ACJIUT
00BéM TeTpasapa’?

3anaua 19. Touka N pacnonoxkeHna Ha pedbpe BD terpasapa ABCD , Touka M — Ha
nponopkeranu pedpa AC 3a Touky €, a Touka K — Ha npogoynkeHuu pedpa AB 3a Touky B,
npuuéMm BN:ND = 2:1 , AC = 3MC w BK = AB . Iloctpoiite ceueHne TeTpasapa MmiIOCKOCTHIO,
npoxozsiei yepes Touku K , M, N . B kakoM OTHOIIIEHUH 3Ta MJIOCKOCTh ACITUT O0BEM
TeTpasrapa’

IIpoBepounas padora NelS mo teme «O0beMbI TED»

Bapuanr 1
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1. Anodema npaBUIIBHON TPEYTONBHON MHUpaMUbI paBHA 4 CM, a ABYTPAHHBIA yIoJ
npu ocHOBaHMU paBeH 60°. Halinure o6beM nupamMusL.

2. B nununap BmucaHa npusma. OCHOBaHUEM MPU3MBI CHYXKUT MPSMOYTOJbHbBIN
TPEYTOJIbHUK, KaTeT KOTOPOTO PaBeH 2d, a mpuiekamuii yroa paseH 30°. /luaronane Gonbiueit
OOKOBOI I'paHH MPHU3MBI COCTABISIET C TUIOCKOCTBIO €€ OCHOBaHMs yrou B 45°. Haiinure o0pem
LUJTUHAPA.

3. JuameTp mapa paBeH BBICOTE€ KOHyca, 0OOpa3yromasi KOTOPOro COCTaBIIET C
TJIOCKOCTBEO OCHOBaHUs yroj B 60°. Haiinure oTHOIIeHHe 00BEeMOB KOHYCA | IIapa.

3 2

4. O0beM UuIMHApPa paBeH 96T cM’, IUIOMAIb €ro OCEeBOro cedeHuss 48 cm'.

Haiinure rmuomans cdepbl, OMUCAaHHON OKOJIO HMIMHAPA.

Bapuanr 2
1. BokoBoe pedpo nmpaBMIIbHON TPEYTrOJNBbHOW MUPAMUABI PABHO 6 CM M COCTABIISIET C
TUIOCKOCTBIO OCHOBaHUs yron B 60°. Haiinute 00beM mupaMuabl.
2. B konyc Bnucana nupamuna. OcHOBaHHMEM MHPAMUIbI CIYKUT MPSIMOYTOJbHbBIN

TPEyroJbHUK, KaTeT KOTOpPOro paBeH 2a, a mpuiexauuil yron paseH 30°. bokoBas rpasb
nUpamMubl, MPOXOASINAsl Yepe3 AaHHBIM KaTeT, COCTABJISET C IUIOCKOCTBIO OCHOBAHHs YyIroJl B
45°. Hatinute 00beM KOHYyCa.

3. B xoHyc, oceBoe ceueHne KOTOpOro €CTh MPaBUJIbHBIN TPEYTOJbHUK, BIIUCAH ILAp.
Haiinure oTHOIIEHNE mutomanyu cdeps! K Tuomaan OOKOBOH MOBEPXHOCTH KOHYCA.
4. HuameTp mapa paBeH BBICOTE LIMJIMHAPA, OCEBOE CEYEHHE KOTOPOro ecThb

kBagpar. Halinure oTHOIIEHHe 0OBEMOB LIMJTMHAPA U [Iapa.

Kputepuu onieHuBaHHs NPOBEPOYHOI paGOThI CTYEHTA.

Ecnu cryneHTt BeIMONHUI Bce 4 3aaHUil NMPaBUJIBHO C HE3HAUYUTEIbHBIMU HEOUYETaMH,
CTYIEHT nojy4aeT oleHky "OtnngHo";

Ecnu cTyneHT BhIMONHUI 3 3ajaHus IPaBUIIbHO, CTYJEHT MOJy4aeT oleHKy "Xopowo";

Ecnu cTynieHT BBIMONMHUI 2 3alaHus IPaBUIIbHO, CTYJIEHT MOJIyYaeT OLEHKY
"V 1OBNETBOPUTENBHO";

Ecnu cTyieHT BBINMONHUI MeHee 2-X 3aJjaHuil, CTyIeHT NoJy4aeT oLeHKy "He
yIOBJIETBOPUTENBHO";

IIpakTnuyeckue 3aganus no reme ''Komoéunaropuka'
3apaua 1. Y mamsl 2 s610ka u 3 rpymu. Kaxaeii neHp B TeueHue 5 nHEl moxapsi oHa
BBIAET MO OMHOMY (PpykTy. CKOJBKUMH CIIOCOOAMHU 3TO MOXKET OBbITh CAEIaHO?

3agaua 2. Ilpenmpusitne MOXeT NPENOCTaBUTH PadOTy MO OAHOH crenuanbHOCTH 4
KEHIMUHAMH, TIO0 APYrod - 6 MyXXYMWHaM, MO TpeTbed - 3 pabOTHHKAM HE3aBHCHMO OT IIOJIA.
CKOJBKUMH crTOcOOaMU MOKHO 3alIOJTHUTh BAKAHTHBIE MECTa, €CJIU UMEIOTCS 14 MpeTeHIeHTOB:
6 JKEHIIMH U 8 My>KUNH?

3agmaua 3. B maccaxxupckom moe3ge 9 BaroHoB. CKONBKUMH CIIOCOOAMH MOKHO
pacCaguThb B MOEC3AEC 4 HCJIOBEKA, IMPU YCJIOBHHU, YTO BCC OHU AOJDKHBI €XaTb B PA3JIMYHBIX

BaroHax?

3agaua 4. B rpynne 9 denosek. CKOJIBKO MOXKHO 00pa3oBaTh pa3HbIX MOATPYINIT TPU
YCJIOBHUH, YTO B MOJATPYIITY BXOIUT HE MEHEE 2 UeJIOoBeK?
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3agaua S. I'pynmy u3 20 CTyA€HTOB HYKHO pa3ieiuTh Ha 3 OpHUrazabl, MpuUYeM B MEPBYIO
Opurany AODKHBI BXOAUTH 3 YEJNOBEKa, BO BTOPYHD — 5 M B TpeTbto — 12. CKOIBKUMH
crocobaMu 3TO MOXKHO CIIENaTh.

3agaua 6. [{na yuactust B KOMaHae TpeHep otOupaer 5 manbunkoB u3 10. Ckonbkumu
crioco0amMu OH MOXET C(POPMHPOBATH KOMAHIY, €CIIH 2 ONPENETICHHBIX MAaJb4MKa IOJDKHBI
BOWTHU B KOMaHNY?

3agaua 7. B maxmaTHOM TypHHpe NpPUHUMAIU ydacThe 15 IaxmMaTHCTOB, NMpUYEM
KaXXAbIH U3 HUX ChIrPaJl TOJILKO OAHY MapTHIO C KaXKAbIM U3 OocTalbHbIX. CKOJBKO BCEro mapTuii
OBLIO CHITPAHO B 3TOM TypHHUpPE?

3anaua 8. CkoJIbKO pasmuYHBIX ApoOeit MOXKHO COCTaBUTh W3 uucen 3, 5, 7, 11, 13, 17
Tak, 4ToOBbl B KaXAyr ApoOb BXomwmu 2 pasnudHbix unciia? CKONBKO Cpeau HuxX Oyaer
NPaBUIIBHBIX APO0eit?

3agaua 9. CKONBKO CIIOB MOXHO IMOJNY4YUTh, TepecTaBisisi OykBbl B cioBe lopa u
HuctutyTt?

3agaua 10. Kakmx uucen or 1 mo 1 000 000 Oombuie: Tex, B 3amUCH KOTOPBIX
BCTPEYAETCs] €AUHHIA, FITH TE€X, B KOTOPBIX OHA HE BCTPEYaeTCs?

IIpakTnuyeckue 3aganusi no Teme ''JjieMeHThI TEOPHH BEPOSTHOCTH U CTATHCTUKH'"
3agaua 1. AGoHeHT 3a0bu1 ocnenHoOK MUGpy HOMepa TenedoHa U mosToMy Habupaer
eé¢ Hayran. OnpenenanTb BEPOSITHOCTh TOTO, UTO €My NMPUAETCS 3BOHUTH HE OoJiee 4yeM B 3 MecTa.

3angaua 2. AGonenT 3a0bu1 nocnenaue 2 uudpsl TeneGOHHOro HOMEpa, HO TIOMHHT, YTO
OHU Pa3NU4HbI U 00pa3yroT IBYy3HauHOe uucyo, MeHbinee 30. C yderoMm 3TOro oH Habmpaer
Hayraz 2 nudpel. HaiiTu BEpOSTHOCTB TOTO, UTO 3TO OyAyT HYKHBIE TH(PHL

3agaua 3. Illectp mapoB ciydaifHbIM 00pa3oM pPacKJIaNbIBAIOT B TPU simuka. Haittw
BEPOSITHOCTH TOT'O, YTO BO BCEX SIIUKAX OKAXKETCS Pa3HOE YUCJIO IIAPOB, MPU YCIOBUHU, YTO BCE
SIIUKYU HE TyCThIE.

3agaua 4. Ha maxmatHyrO TOCKY ClydaiiHbIM 0Opa30oM MOCTaBJIEHBI ABe Jaabpu. Kakosa
BEPOSITHOCTb, UTO OHH He OynyT OUTh OJiHA ApyTYIO?

3amaga S. Ilects pykommcell ciy4ailHO packJabBalOT MO mATH mankaM. Kakosa
BEPOSITHOCTh TOT'O, YTO POBHO OHA MAIKa OCTAHETCsl Iy CTON?

3apaua 6. LHudpst 1, 2, 3, ..., 9, BeINMUCAHHBIC HA OTAEIbHBIC KAPTOUYKU CKIIAABIBAIOT B
SIIIUK W THIATENbHO mepeMeinnBaroT. Hayran BeIHUMAKOT onHy kKapTouky. Hailitu BeposiTHOCTB
TOTO, YTO YUCJIO, HAMMUCAHHOE HA 3TOH KapTO4YKe: a) YeTHOe, 0) NIBY3HAYHOE.

3agaua 7. Ha nonke B ciydaiiHOM mnopsiaike paccTaBieHO 40 KHUTI, Cpeau KOTOpPbIX
HaXOAUTCA TPEXTOMHUK HYI_HKI/IHa Haiitu BEPOATHOCTb TOT'O, UTO 3TH TOMaA CTOSAT B HOPAOKE
BO3pACTaHMsl HOMepa CJIeBa HAMPABO, HO HE 00SI3aTENbHO PAZOM.

3agaua 8. Ha kaxxnoii U3 msTH OJMHAKOBBIX KapTOUEK HaledaTaHa OfHA U3 CIEAYIOLINX
Ooyks: "a", "M", "p", "1", "10". Kaprouku TmarenpHO mepemernanbl. HaliTu BEpOSTHOCTH TOTO,

2

YTO Ha YETHIPEX BBIHYTHIX [0 OAHON KapTOYKE MOKHO MPOUECTh CJIOBO "topTa’.

2

174



3agaua 9. Pebenok umeer Ha pykax 5 kybukos ¢ Oykeamm: A, K, K, JI, V. Kakosa
BEPOSITHOCTB TOTO, 4TO pedeHOK cobeper u3 KyOUKOB CJIOBO "Kykia'"?

3agaua 10. Dxcneauuus U3AaTENbCTBA OTIIPABUIIA T'a3€Thl B TPU MOYTOBLIX OTAEIEHUS.
BeposTHOCTE CBOEBpEMEHHON TOCTABKM ra3eT B nepBoe oTaeneHue pasHa 0,95, Bo BTopoe - 0,9,
B TpeThe - 0,8. HaliTi BEpOATHOCTD CIIEAYIOINX COOBITHI:

a) TOJIbKO OZTHO OTZEJICHUE MOJTyUUT ra3eThl BOBPEMS,

6) XOTs1 OBl OTHO OTAENIEHHE MOJYYHT Ia3eThl C OMO3TAHUEM.

3apaua 11. Jlnsa curHamusanuy o0 aBapuy YCTAHOBJICHBI J1BA HE3aBUCHMO Pa0OTAOIINX
CHUTHaJM3aTopa. BeposTHOCTh TOTO, YTO NPU aBapuu CUrHaIu3aTop cpadoraer, pasHa 0,95 mns
nepsoro curnanmmusatopa u 0,9 mnsa Broporo. Hailitm BEpOATHOCTB TOro, 4TO MNPH aBapuu
cpaboTaeT TOJIBKO OJUH CUTHAITH3ATOP.

3agaua 12. BeposaTHOCTh XOTs1 Obl OHOTO IMOMANAHUA B LENb MPH YE€ThIPEX BBICTpeNax
paBHa 0,9984. HaliTu BEpOSATHOCTD NONAIaHNs B LIEJIb IPU ONHOM BBICTpPEIE.

3agaua 13. B nepsoii ypue Haxomsarcs 10 Oenblx U 4 4epHBIX MIapOB, & BO BTOPOH 5
OenbIx 1 9 yepHBIX mWapoB. M3 kaxxaoi ypHBI BEIHYJIH 1O mapy. KakoBa BEpOSTHOCTb TOTO, YTO
o0a mapa OKa)XyTCsl YepHBIMH?

3agaua 14. Tpoe yyaiuxcs Ha 3K3aMeHe He3aBUCUMO JIpyT OT JApyra peliatoT OfHY U Ty
ke 3anauy. BeposTHoCcTH ee perneHus 3Tumu ydamumucs pasHel 0,8, 0,7 u 0,6 COOTBETCTBEHHO.
Haiinure BEpOSTHOCTD TOTO, YTO XOTsI ObI OIUH YUAIIHMIACS PELINT 3a7a4y.

3apgaua 15. bpomensl nBe urpanbHble KocTu. CoObiTHe A={BBINIaNEHHE LIECTEPKH HA
nepBoii koctu}. CobpiTne B={cyMMa BbImaBIINX O4YKOB paBHa 7}. ABnstorcs mu codbitust A u B
HE3aBUCHUMBIMU?

3apaua  16. Cnyuaiinas  BenmumHa  3amaHa  auddepenumanbHOil  QyHKIMEH
pacnpeneneHust

-

0 upie x =,

A
Fixi=q—cosx npu ;?T-::xEE;?T,

0 #pu x> 5 T
1) OmpenenuTh BEPOATHOCTH MOMANAHUS CIYYaHON BeMYMHBI X B UHTepBa [w,5/4w][w,5/4x).
2) Haiitn MateMaTHyeCcKOe O’KUIaHUE U AUCTIEPCUIO CIyUaifHON BETMYMHBI X.

3agaua 17. Cnyualfinas  BenmuumHa X 3aJaHa  IUIOTHOCTBIO  BEPOATHOCTH:

0, =1,
=40 (x=1), lex=3 @=0 8=3
0, X3
Tpebyercs:
a) HalTH k03 ppunmeHt C;
0) HalTH byHKIHIO pacnpeneneHus F(x);
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B) HalTH M(X), D(X), o(X)
r) HalTH BEPOSITHOCTh P(a < X < B);
1) noctpouTts rpaduku f(x) u F(x).

3agaua 18. CnyuaiiHas BenmumHa X 3amaHa  (QyHkuueidl pacmpeneneHus F(x).

A) SIBJISIETCS m cily4anHas BEJINYNHA X HenpepbIBHOMN?

b) nmeer nu ciyvaiinas BenmuunHa X IUIOTHOCTH BepositHocTH f(X)? Ecnm mmeer, HaiiTh ee.

B) MOCTpOiiTE CXEMaTU4YHO rpaduku f(X) u F(X).
0, x=1,

Fixi=qx-11<x=2,
1l x=2

3agaua 19. Jlana pyHkuus pacnpenenerns F(X) HenpepbIBHOH Cy4aiiHON BETHUUHBI X.

1 Haiitu 3HAYEHUS napaMeTpoB a,b
2 ITocTpoutp rpaduk byHKIMH pacnpeneneHus F(x)
3. Haiitu BEPOSITHOCTD P(a < X < B)
4 Hafitn  mmotHOCTP  pacmpeneneHust  p(X) W TOCTPOUTH €€ rpaduk.

0, x <0
l—ge™ xz0.

a=-1 8=1

FI:I:I=

3agaua 20. Bpems B ronax 0e30Tka3HON pabOTHI mpuOOpa MOJYMHEHO MOKA3aTeIbHOMY
3aKOHY, T.€. ILIOTHOCTD PAaCIPEAeISHIs STOH CilyuaifHOM BeamanHb! TakoBa: f(t)=2e *'mput > 0 u
f(t)=0 npu t<0.
1) Haditu ¢dopmyny  QyHKUMHM  pacmpeneneHuss STOW  CIy4alHOH  BEJIMYUHBI.
2) Omnpenenuth BEPOSITHOCTH TOro, urto mnpubop mpopadoraer He Oomee rona.
3) Omnpenenuth BEPOATHOCTL TOro, 4TO mpuOOp ©Oe30Tka3HO mpopadoraer 3 roxa.
4) Onpenenuth cpeiHee OKUAaeMoe BpeMsi 0e30TkasHoN padoTsl mpudopa.

6.3. MeToanuecKkue MaTepuaJibl, ONpee/sIIOINe MPOLEAYPhl OLeHHBAHUS 3HAHUM,
YMEHHH, NPAKTHYECKOr0 ONbITA, XAPAKTEPH3YIOIIHE 3Tanbl ()OPMHUPOBAHUS KOMIIETCHUHH

MeTtoauyeckue yKkazaHus 0 padoTe ¢ JeKLIHOHHBIM MATEPHAJIOM

Pabora Ha jeKkuMM SBISETCS OYEHb BAYKHBIM BHIOM CTYIEHUECKOH NEeSITeNbHOCTH IS
u3ydeHus: aucHuiuimHbl  «Martematuka». KpaTtkne 3ammcn  siekumii  (KOHCTIIEKTHPOBAHUE)
[IOMOTaeT yCBOUTb Marepual. HammcaHue KOHCIIEKTa JIEKUMH: KpaTKo, CXEMaTHYHO,
MOCJIEIOBATENBbHO (PUKCHPOBATH OCHOBHBIE TOJIOKEHUS, BBIBOIBL, (POPMYIHUPOBKH, 0OOOIEHHS,
NOMEYaTh BAXKHbIE MBICIH, BBIIENATh KJIOUEBbIE CJIOBA, TepMUHBL KoOHCHEKT syuine
NOJPa3NeNATh Ha MyHKTHI, naparpadpl, codmronas KpacHyo cTpoky. [IpuHIMNuanbHbIE MecTa,
onpeneneHus, GOpMyJbl CIEOYET COMPOBOXKIATh 3aMEUAHUSMH. «BAXKHO», «0CO00 Ba)KHOY,
«XOpOIIO 3aTIOMHUTBY U T.II. WM MMOAYEPKUBATH KpacHOU pyukoi. LlenecoobpasHo pa3padorarh
COOCTBEHHYIO CHMBOJIMKY, COKpPAILICHUs CJIOB, YTO IO3BOJIUT CKOHIIEHTPHPOBATH BHUMAaHHE
CTYACHTA Ha Ba)XKHBIX CBeAeHus. lIpocnmymimBanue M 3amuch JEKIMA MOXKHO MPOU3BOAMTDH IMPH
MIOMOIIM COBPEMEHHBIX YCTPONUCTB (AUKTOGOH, HOYTOYK, HETOYK H T.11.).

176



Pabotas Haq KOHCIIEKTOM JIEKLIMH, BCeraa ClienyeT HCIOAb30BaATh HE TOJNBKO YUeOHUK, HO
U TY JIUTEPATYpPY, KOTOPYIO AOMOJHUTEIBHO pekoMeHaoBa Jiektop. [1o pesynbraram padoThI C
KOHCIICKTOM JICKLIUU CJICAYET 0603Ha"II/ITb BOIMPOCHL, TCPMUHBI, MaTCpUall, KOTOprfI BBI3BIBAKOT
TPYAHOCTH, NMOMETUTb M IONBITATBCS HAUTH OTBET B PEKOMEHAyeMoWl mureparype. Ecnm
CaMOCTOSITEJTEHO HE yIaeTcsi pa3odpaThCcs B MaTepuaie, HeoOXoaumMo c¢hopMyTUPOBATh BOIIPOC
U 3a4aTb IMpenoaaBaTC/ 0O Ha KOHCYJIbTaAllMW, Ha TMPAKTUYCCKOM 3aHATHUU. HeKL[PIOHHbeI
Marepualn sBisieTcsi 0a30BbIM, ¢ KOTOPOr0 HEOOXOIMMO Ha4aTh OCBOCHHE COOTBETCTBYIOILETO
pasnena Hii TeMBL.

MeToanueckue yKa3aHusi 10 BBINOJHEHUIO MPAKTHYECKUX 3aHATUI

[Ipopabotka paboueli mporpaMMbl JUCIHUILUIMHBIL, yaejsisi 0co00e BHUMAHUE LENSIM W
3aja4aM, CTPYKType U COJIeP>KAHUIO JUCLUILINHBL

Os3HakOMIJIEHHE C TEMaMHM M IUIAaHAMH MPAKTUICCKUX 3aHATHH. KOHCHGKTI/IpOBaHI/Ie
HCTOYHHKOB.

IlonroroBka OTBETOB K KOHTPOJBHBIM BONPOCAM, MPOCMOTP PEKOMEHOYEMOH
autepatypsl. [Ipocaymusanue ayano- U BUAEO3anucel Mo 3aJaHHOM TeMe, PeLIeHue 3a4a4.

Pemenus 3ada4 CTYACHT JOOJDKCH TIPHUBECTHU TMOJHOCTBIO W JOJIKCH OBITb TOTOB
KOMMCHTHUPOBATb XOA PCIICHHUA C YKa3aHUAMH HCIIOJIb30OBAHHBIX (I)OpMy.]'I U TCOPEM.
JKenarenbHO MPUBOANTH HECKOJIBKO CIIOCOOOB PEIIEHHsI OMHOM U TOH ke 3a1a4H.

MeToanuyeckne yKa3aHusl 10 BBINOJHEHUIO TECTOBbIX 3a1aAHUU

Tect - 3TO cuCTeMa CTaHOAPTU3UPOBAHHBIX BOMPOCOB (3aaHUI) TTO3BOJISIOLINX
aBTOMATH3UPOBATh MPOLEAYPY HU3MEPEHHUs YPOBHS 3HAHWH W yMeHud oOyuarommxcs. TecTw
MOTYT OBbITh ayIUTOPHBIMH M BHeayAUTOpHbIMH. O mpoBeneHHH TecTa, ero (GopMbl, a Takke
pasznen (TeMbl) NUCLUIUINHBL, BBIHOCUMbIE Ha TECTUPOBAHHUE, JOBOAMT IO CBEACHUS CTYACHTOB
npernojaBaresb. 1eCTUPOBAaHHE CTABUT LIEJBI0 OLEHHTh YPOBEHb OCBOEHHs CTYAEHTaMHU
IVICLMTUIMHBL B 1IEJIOM, JTHOO €€ OTHEeJbHBIX TeM, a TAK)Ke 3HAHWUH U YMEHUH, NPenyCMOTPEHHBIX
KOMIIETEHIIMAMU. TeCTHUpOBaHWE NPOBOAUTCA [JIsl CTYAEHTOB BcCeX ¢opMm oOy4ueHHs B
MUCbMEHHON MO0 KoMIbroTepHOH (popme. COOTBETCTBEHHO TECTOBBIE 3aJaHUsI MOTYT OBIThH
aubo Ha OyMaXHBIX HOCUTENSX, JHOO B KOMIBIOTepHOH mporpamme. Cama mnpouenypa
TECTHPOBAHUS 3aHMMAET 4acTb yueOHoro 3ansatus (10 MuHyT).

JUns BBINOJHEHUS TECTOBBIX 3aJaHUN CTYAEHT [OJDKEH IIOBTOPUTH TEOPETUYECKHN
MaTepHal, U3JIOKEHHBIH Ha JIEKLUAX U PACCMOTPEHHBIN HA MPAKTUYECKUX 3aHITHSX.

MeTtoanyecKHe yKa3aHHs M0 NOATOTOBKE K 3K3aMeHY U AH(P(PepeHIHPOBAHHOMY
3adery

3ajoroM ycmemHoH craun Sk3aMeHa U JuddepeHIHpOBAHHOTO 3a4eTa SBIACTCS
cHCTeMaTHYeckue, NOoOpOCOBECTHbIE 3aHATHS cTyneHTa. OJHAaKO 3TO HE HCKJIOYaer
HEOOXOOMMOCTH CIELHAbHOW paboThl Nepex ceccueil M B IEepPHOJ ClIaddl 3K3aMEHOB.
Creruduueckoil 3amadeil CTyieHTa B MEPHOA CECCHUU SIBISIFOTCS NMOBTOpPEHHE, 0000meHne u
CHCTeMaTH3allMsl BCEro MaTepuaa, KOTOPbIi H3yUeH B TeUSHHE Toja.

IIpn mnoxroroBke K O5k3aMeHy U Iup¢epeHLHPOBAHHOMY 3a4eTy HeoOXOmUMOo
OPHEHTHPOBATbCS HA KOHCIEKThI JIEKLHU, padouyo MporpaMMmy AMCLHUILIHHBL, HOPMATHUBHYIO,
y4eOHYI0 U PEKOMEHIyEMYIO JINTEPaTypy.

OcHOBHOE B TOATrOTOBKE K Chade Sk3aMeHa M AU QPepeHIHPOBAHHOTO 3a4UeTa - 3TO
MOBTOPEHHE BCEro MaTepuana IUCUMIUIMHBL [IpM MOArOTOBKE K cAade »JK3aMeHa |
mudepeHIMPOBAHHOIO 3a4deTa CTYAEHT BeCb 00beM paboThl MOJDKEH pPachpeneisiTh
pPaBHOMEPHO IO [HSIM, OTBEAEHHbIM JMJIsi TOATOTOBKM, KOHTPOJHMPOBATb KaXIbli JEHb
BBIMOJHEHUE HAMEYEeHHOH padoThL.

177



o 3aBepiueHUIO H3YUeHUs] UCLUIIIMHBI CIAETCS SK3aMeEH.

B mepuox monroToBKHM CTYAEHT BHOBB OOpaIaeTcsi K yXKe U3y4eHHOMY (IIPOHAEHHOMY )
yueOHOMY MaTepuaiy.

ITonroroBka CTyZeHTa K HK3aMEHY BKJIIOUAeT B ceOsl TPU 3Tara; cCaMoCTosiTeNbHas paboTa
B TEUEHHE CEMECTpa, HENOCPEACTBEHHAs MOJATOTOBKA B JHH, NMPEALIECTBYIOIIHE 3K3aMEHY IO
TE€MaM Kypca;, MOArOTOBKA K OTBETY HA 3a/1aHUs, COIEP KAIINeCs B SK3aMEHAILMOHHBIX OneTax.

DK3aMeH MpPOBOIUTCS IO OwujeraM, OXBATHIBAIOIIUM BECh TNPOWIACHHBIA MaTepua
JUCLUIUIMHBL BKJIOYas BOIPOCHL, OTBEEHHBIE AJIsl CAMOCTOSTENBHOIO U3yUEHHS.

Jna ycnemHo chaud sK3aMeHa Mo JUcLUIUIMHe «MaTeMaThKa» CTYIEHTBI JTOJIKHBI
IIPUHUMAaTh BO BHUMAaHME, UYTO BCE OCHOBHbIE KAaTerOpUU MaTeMaTHUKM, KOTOpbIE yKa3aHbl B
paboueil mporpaMMe, HyKHO 3HaTh, IOHUMATh UX CMBICII U YMETh €r0 Pa3bsICHUTD, YKa3aHHBIC B
paboueii mporpamme (QopMHpPyEeMble KOMIIETEHLIMH B pPe3yJbTaTe€ OCBOCHHS TUCLUILIHHBI
IOJDKHBI OBITh MPOAEMOHCTPHPOBAHBI CTYIEHTOM, MpPAKTUYECKHE 3aHITHA CIOCOOCTBYIOT
NOJIy4eHUIO0 OoJiee BBICOKOTO YPOBHSI 3HAHWUH M, KakK CIENCTBHE, OoJiee BBICOKOW OIICHKE Ha
5K3aMEHE, TOTOBHUTHCS K HK3aMEHy HEOOXOAMMO HAYWHATH C MEPBOH JIGKIMH W TIEPBOTO
NPaKTUYeCKOro 3aHsTus. Ilpu moaroroBke HEOOXOOUMO OPHEHTHUPOBATHCS HA KOHCIIEKTHI
JeKLUH, pEKOMEHAYEMYIO JINTEPATYPY U AP.

Ecth nenblii psn NpUHIHUIOB (KCEKPETOBY), KOTOPBIMHU CJIEAYET PYKOBOJACTBOBATHCS IMPH
MOJTOTOBKE K DK3aMEHY.

ITepBblii - moAroTOBETE CBOE paboduee MecTo, I7ie BCE MOJIKHO CIIOCOOCTBOBATH YCHEXY:
TUIINHA, PACTIONIOKEHUE yUeOHBIX MOCOOUH, CTPOrUil OPSIIOK.

Bropoii - canpre ynoOHee 3a CTOJN, MOJOXKHUTE Tepen cOOOH YMCThIe JIMCTHI OyMard,
cripaBa - TeTpanu U yueOHUKH. BecriomHuTE BCe, UTO 3HAETE 1O JAHHOM TeMe, U 3aIUIINTE 3TO B
BUZE IUIAHA WJIM TE3MCOB HAa YUCTHIX JiCcTax Oymaru ciesa. [IoToM mpoBepbTe NMPaBUIBHOCTD,
MOJTHOTY M TOCJIENOBATEIBHOCTh 3HAHUHI MO TETpamsM U y4eOHHKaM. BeImumuTe TO, 4TO He
CyMeNu BCIIOMHUTb, Ha IpaBON CTOPOHE JMCTOB M TaM € 3alULIMTE BOIPOCHI, KOTOpbIE
cienyer 3a1aTh MPENoAaBaTeN0 Ha KOHCYnbTaluu. He ocTasnsiiTe HU OQHOIO HEICHOTO MECTa B
CBOMX 3HaHUSAX.

Tpernii - pabotaiiTe Mo cBoeMy MiaHy. BaBoeM pekOMeHIyeTCsl TOTOBUTBCS TOJBKO IS
B3aUMOTIPOBEPKH HIIH KOHCYJIBTALIUH, KOTZIa B 3TOM BO3HUKAET HEOOXOAUMOCTb.

UeTBepThlii - MOATOTABINBASL OTBET 110 JIIOOO0H TeMe, BBIIEINTE OCHOBHBIE MBICIIH B BUJIE
TE3UCOB U MOAOEPUTE K HUM B Ka4eCTBE JJOKA3aTeNbCTBA IaBHble (akThl U LuGpsl. Bam oTeer
IOJDKEH ObITh KPATKUM, COAEPIKATENbHBIM, KOHIIEHTPUPOBAHHBIM.

IIATHIN - MOMUMO MOBTOPEHHUS TEOPUU HE 3a0yAbTe MOATOTOBHTH MPAKTUYECKYIO YacTb,
9ToOBI CBOOOIHO U YMEJIO IMOKa3aTh HABBIKM pabOTHI ¢ (opMyiamu, TaOIULAMH, TeOpeMaMH,
PA3IUYHBIMH TOCOOMSMY, PEIIEHUs 3314 U T. 1.

IITecToli - ycTaHOBUTE YETKUI PpUTM pabOThI M pekuM IHS. PasymMHO uepenyiite Tpya u
OTZBIX, MUTAHNE, HOPMAJIbHBIN COH M MPeObIBAHNE HA CBEKEM BO3IyXE.

CenpMoil - TOJKOBO UCIONB3YHTE KOHCYJNbTALMU MNpenogasaTend. [lpuxonure Ha HUX,
NPOAYKTHUBHO MOPabOTaB JOMa M C 3arOTOBJICHHBIMH KOHKPETHBIMH BONPOCAMH, a HE MPOCTO
MOCJyIIATh, O YeM OyIyT CIpallnBaTh APYTHE.

Bocemoii - GoliTech mmaprajiky - OHa BaM He MPUOaBUT 3HAHUM.

JIeBATBIN - HE NONMYCKANTE KaK U3JUIIHEH CaMOYBEPEHHOCTH, TaAK U HEAOOLICHKH CBOUX
criocobHOCTelt W 3HaHWN. B OCHOBE YBEpPEHHOCTH JieXKaT TBEpHble 3HaHWsA. MlHadye MOKeT
MOJIyYUTHCS TaK, YTO BaM JJOCTAHETCS TOT €AMHCTBEHHBIN BONPOC, KOTOPBIN Bbl HE MOBTOPHIIH.

Hecatelii - He 3a0biBaliTe CBSA3bIBATH CBOM 3HAHHWS 1O JIIOOOMYy TMIpeaMery ¢
COBPEMEHHOCTBIO, C KU3HBIO, C TPOU3BOACTBOM, C MPAKTUKOM.

OnvHHAIUATHINA - KOTTIa HAa 3a4eTe Bbl MOJYYUTE CBOUW OWIIET, CIIOKOHHO CSABTE 33 CTOJ,
o0xymaiite Bompoc, HabpocaiiTe MIaH OTBeTa, MOAOHANTE K MpubopaMm, KapTaM, oAyMaiiTe, Kak
TEOpPETHUYECKU OOBCHUTD MPOAEIaHHbIN ONbIT. He BOJHY#HTECH, €CiH YTO-TO 3a0bUTH.

IIpn moxroroBke K 3aHATUAM HEOOXOOUMO eIe pa3 MpOBEpUTH ceds Ha MpeaMer
YCBOEHUS] OCHOBHBIX KaTerOpUil U KIIFOYEBBIX MOHATUH Kypca.
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7. UHBIE CBEAEHUA U (MJIN) MATEPHUAJIBI
7.1 IlepeueHb 00pa30BaTeJbHBIX TEXHOJOTHH, HCIOAb3YeMbIX MPH OCYLIEeCTBJICHHH
o0pa3oBaTeIbHOIO NMpoLecca No JMCUHUILIHHE

B nponecce OCBOCHUA NUCHUTIIIMHBI UCTIOJB3YIOTCA CICAYOIIUC O6paSOBaTeJ'IbeIe
TCXHOJIOTHUU:

1. CtanapapTHbie MeTOAbI 00y4YeHHUSI:

® JIeKLUH,

® TIPAKTUYECKHE 3aHATHUS, HA KOTOPBIX OOCYXNAIOTCS OCHOBHBIE TMPOOIIEMB,
OCBEIICHHBIE B JICKIHAX U C(OPMYIHPOBAHHBIC B TOMAIIHUX 33aHUSAX,

® THCbMEHHbIE TOMALTHHIE 3a0aHNU;

® KOHCYJbTaLUs MPENoJaBaTeds,

e camMocTosTenbHas paboTa CTYAEHTOB, B KOTOPYIO BXOJUT OCBOEHHE TEOPETHUYECKOTO
Marepuana, IIOATOTOBKA K TPAKTHUECKUM 3aHSTHUSAM, BBIIOJHEHHE YKAa3aHHBIX BBILIE
MUCBMEHHBIX 3a/IaHUM, padoTa C IUTEPaTyPO.

2. Metoab! 00y4eHus1 ¢ IPUMEeHeHHEeM HHTEePAKTHBHBIX (opM 00pa3oBaTeIbHBIX
TEXHOJIOTHIl:

® VHTEPAaKTUBHBIE JIEKLUH,

® POJIEBBIE UTPHL,

® TPYINIOBbIE TUCKYCCHUH U MyOJNYHBIE BHICTYIUICHUS,

B mpomecce  oOyuwenmss mo — gucuuiuimHe  «MareMaTukay — MPHUMEHSeTCs
KOMIIETEHTHOCTHBIHM MOIXOM, KOTOPBII aKIEHTUPYeT BHUMAHUE Ha pe3yibpTare oOpazoBaHus. B
Ka4yecTBe pe3ysbTaTa 00pa3oBaHMs BBICTYNAET CIOCOOHOCTh BBIMYCKHHUKA IEHCTBOBATH B
JEJIOBBIX CHUTyallUsIX pa3JIM4HOIO XapakTepa, a He CyMMa YCBOCHHOW TEOPETUYECKOU
uHpopmauuu. Hcnonmp3yemble B mpouecce oOyueHHs OUCUMIUIMHE — «MareMaTtuka»
oOpa3oBaTeNbHbIC TEXHOJIOTUH, HANpaBlieHbl ONTHMHU3ALUI0O U HAa MOBbILEHHE 3 ekTuBHOCTH
yueOHOH paboTel CTyneHTa B HelsX (OPMHPOBAHUS Yy HEro HEOOXOMUMBIX KOHEYHBIX
pe3yabTaToB OOyUEHUs, T.€. KOMIIETEHIIUH.

[IpakTrueckue 3aHATHS MO y4eOHOH MUCLUIUIMHE MPOBOIITCS C LEJBI0 3aKPETUICHHS
3HAHUH, MMOJYYEHHBIX CTYACHTAMH Ha JIEKUUAX U (UJIHM) B XOIE€ CaMOCTOSTEIbHOH padoThl cO
crienaIbHON M (WJIM) AOMONHHUTEIBHON JHUTEepaTypoi. B paMkax peanm3anuyu KOMIIETEHTHOTO
NoaXoAa B mpouecce OOy4deHHs TUCHMILIMHE «MareMaThka» MpeayCMaTpuBaeTCs LIUPOKOE
UCTIOJIB30BaHUE B YUEOHOM MPOLIECCE AKTHBHBIX M MHTEPAKTUBHBIX (POPM MPOBENEHUS 3aHATHIL.
I[ToMruMoO TpamWIMOHHBIX (OPM YCBOEHHs HAKOIUIGHHBIX paHee 3HAHUN MNpH HM3YYEHUH
OUCUMIUIMHBI  WUCHONB3YIOTCS ~ aKTUBHBIE  METOAbl  OOy4YeHHS, KOTOpbIE  IO3BOJSIIOT
aKTUBU3WPOBATh MBIILICHHE CTYJEHTOB, BOBJIEYb HX B Y4E€OHBIA MpOLECC; CTUMYJIHPYIOT
CaMOCTOATENIBHOE, TBOPYECKOE OTHOIUEHHE CTYAEHTOB K IMPEIMETY, MOBBIIIAIOT CTENEHb
MOTHUBALMA W 3MOLMOHAJIBHOCTH, 00ECIeUnBalOT MOCTOSHHOE B3aMMONEHCTBHE O0y4aeMbIX U
npenoaBaTesel ¢ MOMOLIBIO MPSIMBIX U OOPATHBIX CBSA3EH.

IIpuMep NpaKTHYECKOr0 3aHATHSI B HHTEPAKTHBHOH (popme

HNHTepakTHBHOE 3aHATHE B HTPOBOH hopMe Mo Teme: PaBHOCUIIBHBIE ypaBHEHUS U
HepaBeHCTBA. MppanuoHanbHble ypaBHEHUS! U HEPABEHCTBA.

Menn:

. 3aKpENJIEHNE HABbIKOB PELIECHHS JIMHENHBIX, KBAAPATHBIX, HPPALIUOHAIBHBIX
YpaBHEHUI U HEPABEHCTB,

. (dhopMHUpPOBaHIE HABBIKOB B3aUMOACHCTBUYSI C APYTHMH JIFOAbMU.
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