


1. MACIHOPT PABOUYEN IPOI'PAMMBI YYEBHOI JNCIHUAILINHBI
«MATEMATUKA»

1.1. O0sacTb NpUMeHeHUs] TPOrPaAMMbI

IIporpamma  yueOHOM  aucuuIUIMHBI — pa3padotaHa Ha oOcHOBe DenepaibHOrO
rOCyapCTBEHHOrO 00pa30BaTEIbHOIO CTaHmApTa CcpeaHero odmero obOpasoBaHus (nmanee —
®I'0C), dpenepalbHBIX TOCYAAPCTBEHHBIX 00pPA30BATENBHBIX CTAHAAPTOB IO CHEHHAIBLHOCTIM
cpennero mpodeccuoHanbHoro obpasomanusi (manmee - CIIO) 38.02.07 «baHKOBCKOE AENOY,
kBamupukamms «Cnennamuct OGaHkoBckoro aena», 38.02.01 «OxoHoMHKa M OyXranrepckui
yuer», kBamudukamms byxranrep, cnemmammct 1o HajorooOnoxkeHuro,  40.02.02
«IIpaBooxpaHHuTENbHAS [EATENbHOCTEY, kBanubukamus «Opucry, 40.02.01 «IIpaBo wu
OpraHu3alusl COLMANbHOTrO obecrneueHus», kBamupukammsa «tOpuct», 38.02.02 «Crpaxosoe
neno» (mo oTpacisiM), KBaIU(UKALKS «CHEIHAUCT CTPaxoBOro neja». OmbIT paboThl He
Tpedyercs.

1.2. MecTo y4eOHOI AMCUMIJIMHBI B CTPYKType NPUMEPHOIl MpPorpaMmbl MoaAroToBKH
CNEUHUAJTHCTOB CPEAHEro 3BeHAa:

Hucuunimnzaa «MaTeMaTukay siBiIsteTcsl TpOo(HIbHON TUCIMILTHHON 00Imeo0pa3oBaTebHON
MOATOTOBKH.

1.3. Heau u 3apa4mu y4eOHOH AMCUUILVIMHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOCHHS

y4eOHOH JMCUHMIIJIMHbI:

Lenp mpernonaBaHusl TUCLUILUIMHBL (OPMHUPOBAHME TPEACTABICHUH O MaTeMaTHKE Kak
YHHUBEPCAIBHOM $SI3BIKE HAYKH, CPENCTBE MOJACIUPOBAHMSA SIBICHHH U TPOLIECCOB, 00 HAESIX U
METOJIaX MaTEMaTHKU

OcCHOBHBIE 3371a4H Kypca:

Pa3BUTHE JIOTHUECKOTO MBIIIJICHUS, POCTPAHCTBEHHOIO BOOOPAKEHHUSI, aITOPUTMUYECKOMN
KYyJIBTYPbl, KPUTHYHOCTH  MBIIUIEHUS HAa YpPOBHe, HeoOXommMmoMm mansi  Oyxyiei
npoeCCHOHANIBHON NeATENIbHOCTH, JUTS POIOJIKEHHs 00pa30BaHUsI U CaMOOOPa30BaHUS,

OBJIaJIEHUE MATEeMATHYECKUMH 3HAHUSIMU U YMEHUSIMH, HEOOXOIUMBIMHU B MOBCETHEBHON
JKU3HU, JJISl M3YYEHUsS] CMEXHBIX €CTeCTBEHHOHAYYHBIX ITUCIUIUIMH Ha 0a30BOM YpPOBHE U
IUCIMIUIMH TPO(EeCCHOHATBHOrO LHKJA, Ui TOJy4YeHUs oOpa3oBaHMsl B 00JacTsAX, He
TpeOyIOmMX yrayOIeHHONH MaTeMaTUIeCKOU MOATOTOBKH,

BOCIIUTAHHUE CPEACTBAMH MATEMATHKH KYyJbTYPbl JHYHOCTH, MMOHUMAHUS 3HAYUMOCTU
MaTeMaTUKH Ul HayYHO-TEXHUYECKOTrO IPOrpecca, OTHOLICHHs K MaTeMaTHKe KakK K 4YacTh
00IIeYeNIOBeUeCKOW KyJNbTyphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTE€MaTHKH,
SBOJIIOLIMEN MATEeMAaTUYECKUX UIICH.

OcBoenue comepkaHusi yueOHON TUCHUIUTHHBI «MaTteMmaTruka» 00ecrneYnBaeT TOCTIKEHUE
CTYACHTaMH CIEIYIOIUX PE3YIbTATOB:

JINYHOCTHBIE pe3yJbTaThl OCBOCHHUS OCHOBHOW 0Opa30BaTENbHON MPOTrpaMMbl JTOJIKHBI
OTPaKaTh:

1) poccuiickyro TpakOaHCKYI WAEHTUYHOCTDb, MATPHOTU3M, YBAXKEHHE K CBOEMY Hapoxy,
YyBCTBA OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a CBOM kpal, csoro Ponuny, npomuioe u
HACTOSIIIeE MHOTOHAIIMOHAIBHOrO Hapona Poccuu, yBaKeHHE TOCYHApPCTBEHHBIX CHMBOJIOB
(rep0, dnar, rumH);



2) TpakOAaHCKYK TMO3MLIMI0O KAaK AaKTHMBHOIO M OTBETCTBEHHOTO YJIEHA POCCHHCKOTO
o011ecTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE MTPaBa H OOS3aHHOCTH, YBAKAIOLIETO 3aKOH U
NPaBOMOPSIIOK,  OONAAaroImero  4YyBCTBOM  COOCTBEHHOI'O  JOCTOMHCTBA,  OCO3HAHHO
NPUHAMAOINEr0 TPAAULMOHHbIE HAIMOHAJIBHBIE M OOIIeUeIOBEUYECKUE T'yMAHUCTHUECKUE H
IEMOKPAaTUYEeCKHE IEHHOCTH,

3) TOTOBHOCTB K caykeHHI0 OTE4eCcTByY, €ro 3aIuTe;

4) chopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAyKH W OOINECTBEHHOH NPAKTHUKH, OCHOBAHHOTO HA IHAJIOTE KYJBTYp, & TaKXKe
pa3nu4HbIX (popM OOIIECTBEHHOrO CO3HAHUS, OCO3HAHHME CBOEr0 MECTa B MOJHKYJIBTYPHOM
MUpE;

5) chopMUPOBAaHHOCTH OCHOB CaMOpPa3BUTHUS M CAMOBOCIIUTAHHMA B COOTBETCTBHU C
O0IIeYeNIOBEYECKUMH LIEHHOCTSIMA U HMAaJaMH TPaKAAHCKOro OOINeCTBa, TOTOBHOCTb H
CMOCOOHOCTD K CAMOCTOSITENIbHOM, TBOPUECKOH M OTBETCTBEHHOH NESITEIbHOCTH,

6) TOJEpaHTHOE CO3HAHHE M TMOBEICHHE B IIOJUKYJBTYPHOM MHpPE, TOTOBHOCTb H
crocoOHOCTh BECTU AUAJIOT C APYTUMHU JIFOABMH, JOCTUTAaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
o0mmue ey U COTPYAHUYATh U1l UX TOCTHIKEHUS,

7) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, AETBMHU MIIAJIIETO BO3PACTA, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOH, yueOHO-HCCIenoBaTeIbCKON, MPOSKTHOH U APYTUX
BUJIaX JAEATENbHOCTH,

8) HpPaBCTBEHHOE CO3HAHHE U IMIOBENEHHE HAa OCHOBE YCBOEHHs OOIIEYENIOBEUECKUX
LIEHHOCTEI;

9) TrOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUH BCEH JKWU3HHU, CO3HATEIbHOE OTHOIICHHE K HENpPepbIBHOMY OOpa3OBaHUIO Kak
YCJIOBHIO YCTIEITHOHN MpodeCcCHOHaTBHON U O0IIECTBEHHON NeATeIbHOCTH,

10) »cTerndyeckoe OTHOLIEHHE K MHPY, BKJIOYAs O3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHHH,;

11) mpuHATHE W peanu3alui0 LEHHOCTeH 370poBOro U 0Oe30macHOro oOpasza >KU3HH,
noTpeOHOCTH B GPU3NIECKOM CAMOCOBEPIIEHCTBOBAHHH, 3aHATHSIX CIIOPTHBHO-03JOPOBUTEIBHOM
IeSTeNbHOCThIO, HEMPHUSITHE BPEIOHbIX MPUBBIMEK. KypEHHs, YyIOTPeOJeHUs] alKOroJs,
HAapPKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (U3NIECKOMY U
NICHXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTHX JIFOJEH, YMEHHE OKa3bIBaTh
NEPBYIO MOMOLIb;

13) ocoznanHbIi BBIOOp Oyayinei nmpodeccuu u BO3MOXKHOCTEH pean3alinn COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB, OTHOIIEHHE K NPO(ECCHOHANBHON IEeSITeTbHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PELICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHALOHAIBHBIX
npobiem;

14) copMHPOBAHHOCTE KOJOTHYECKOTO MBIIIJICHNS, TTOHUMAHHS BJIUSHHUS COLIMAJIBHO-
SKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHON cpenbl, mpuodpeTeHue
OTIBITA 3KOJIOTO-HAIPABJICHHON NeSITeIbHOCTH,

15) OTBETCTBEHHOE OTHOLICHHE K CO3[aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMENHON KU3HH.

MeTtanpeaMeTHbIe Pe3yJIbTATBI OCBOSHHS OCHOBHOH 00pa30BaTeNbHON NPOrpamMMbl
JOJDKHBI OTPAXKATh!

1) yMeHue caMOCTOSATEIBHO OIPENeNATh LEIH ESTebHOCTH W COCTABISATbH ILUIAHBI
OESITeTbHOCTH,  CaMOCTOSITENIbHO — OCYLIECTBJSITh, KOHTPOJHPOBATH W KOPPEKTHUPOBATH
IESITeNIbHOCTD; UCIIOIb30BATh BCE BO3MOKHBIE PECYPCHI IS JOCTIDKEHUS TIOCTABICHHBIX LIEJIeH
U peai3alny IJIAHOB AeSTeIbHOCTU; BBIOMPATh YCIEIHbIE CTPATETHH B PA3IMYHBIX CHTYALHSAX,

2) yMeHHME MpPOAYKTUBHO OOIAThCA M B3aMMOAEHCTBOBATH B IPOLIECCE COBMECTHOM
IeSTeNbHOCTH, YYHTBIBATh [MO3ULMH JAPYTMX YYAaCTHUKOB JESITENbHOCTH, 3(pdekTuBHO
paspemaTb KOH(IUKTHL,



3) BlIajeHWe HABBIKAMH TMO3HABATEIBHOH, Y4eOHO-MCCIIENOBATEIBCKON U MPOEKTHOU
NEeSITeNbHOCTH, HaBbIKAMH  paspelieHus npodjeM, CrnocoOHOCTP W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOIOB PEIICHHs MPAKTUYECKUX 3a/1a4, PUMEHEHUIO Pa3IUYHbIX
METOJIOB TIO3HAHUS,

4) TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIBbHONH HH(POPMAIIMOHHO-IO3HABATEIHHON
NEeSITeNbHOCTH, BJIaIEHUE HABBIKAMHU TMOJNyYeHUs HeoOXomamMod WHGOpMAlUU W3 CJOBapei
Pa3HBbIX THIIOB, YMEHHE OPUSHTHPOBATHCS B PA3NUYHBIX UCTOYHUKAX WH(POPMALIUHU, KPUTHIECKH
OLICHUBATh U UHTEPIIPETHPOBATH HHPOPMAIIHIO, MOTYIaeMYyI0 U3 PA3JTUYHBIX UCTOYHUKOB,

5) yMeHWe WCHOJB30BATh CpencTBa HMHOOPMAIMOHHBIX HM  KOMMYHHUKALIMOHHBIX
texHoyoruii (nanee - UKT) B pelieHny KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3amauy ¢ coOmrogeHreM TpeOOBaHWMII SPrOHOMHKH, TEXHUKA O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus], MPAaBOBBIX M STUYECKUX HOPM, HOPM HH(POPMAITHOHHOHN O€30MacHOCTH,

6) yMeHHe OnpeeNaTh Ha3HaYeHHe 1 (PYHKINUU PA3IMYHBIX COLUATBHBIX UHCTUTYTOB,

7) yMeHHE CaMOCTOSITENIbHO OLIEHUBATh W TPUHUMATL PELISHUs, ONPEAENIIONINe
CTPATerHIO TOBEJEHUS, C YU€TOM IPAKIAHCKUX F HPABCTBEHHBIX [IECHHOCTEHH,

8) BlageHUe SI3BIKOBBIMH CPEICTBAMHU - YMEHHUE SICHO, JIOTMYHO W TOYHO U3JIaraTh CBOKO
TOYKY 3PEHUSsI, UCTIOJIB30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA,

9) BnaneHWe HABBIKAMH IIO3HABATEIBHOU pedIEeKCHM KaK OCO3HAHHS COBEPIIAEMBIX
NEHCTBUI U MBICITUTENIbHBIX MPOLIECCOB, UX PE3yJbTATOB U OCHOBAHUI, TPAHUI] CBOSTO 3HAHMUSI U
HE3HAHUsI, HOBBIX MO3HABATEIBHBIX 33/1a4 U CPEACTB MX JTOCTHKCHUS.

IIpenmerHbIe TpeOOBaHUS:

B pesyibpTate 0CBOCHUS AUCIUILTUHBI OOYYAIOIIUNACS JOJKSH 3HAT:

- copMHUPOBAHHOCTL TMPENCTABJICHWNA O MaTeMaTHKe Kak 4YacTh MHPOBOH
KYJBTYPbl H O MECTE€ MAaTEeMAaTHKH B COBPEMEHHOHN IUBWIM3ALNH, O CIIOCO0aX OMHCAHUS
HA MaTeMaTUYECKOM SI3bIKE SIBJICHUH PEealbHOTO MUPA,

- ¢c(hopMUPOBAHHOCTD TMPENCTABICHUH O MATEMATHYECKUX TOHATHSIX KakK o
BOXKHEUIIUX MATEeMAaTUYECKUX MOJENSIX, MO3BOJSIIONUX ONMUCHIBATH M H3y4aThb Pa3HbIC
MPOLIECCHI U SIBJICHUS,

- MOHUMAHUE BO3MOJKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS MATEMATHUYECKUX
TEOpUH;

- ¢(hopMUPOBAHHOCTD TIPEICTABICHUN 00 OCHOBHBIX MOHSTHSX, HIAEIX U METOAAX
MaTEMAaTHYECKOTO aHaJIN3a;

- BJIaJICHUE OCHOBHBIMH TMOHSTHSIMH O IUIOCKMX H  IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, X OCHOBHBIX CBOWMCTBAX;

- chopMUPOBAHHOCTD MPEACTABIEHUH O TpPOLECCaxX W SIBJICHHUAX, WMEIOIINX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeaJlbHOM Mupe, 00
OCHOBHBIX MOHSITHSIX 3JIEMEHTAPHOMN TEOPHU BEPOSTHOCTEH.

- ¢OpPMHUPOBAHHOCTh TIPEICTABICHUA O HEOOXOAUMOCTH IOKa3aTeNIbCTB MPHU
00OCHOBaHMM MAaTEMATHYECKUX YTBEPKACHWA W POJIM AKCHOMATHKH B MPOBEICHUU
NENYKTUBHBIX PACCYKACHHIA,

- ¢(OpPMHUPOBAHHOCTh TMOHSATUHWHOTO ammaparta Mo OCHOBHBIM pasfejaM Kypca
MaTEMaTHKH,

- ¢(OpPMHUPOBAHHOCTH TIPEICTABICHUI OO0 OCHOBHBIX TMOHSATHUSX MATEMAaTHYECKOTO
AHAJIN3a U UX CBOMCTBAX.

B pesyibraTte 0cBOSHUS AUCHUILTUHBI O0YYAIOIUNACS TOIKEH YMETh!

- BJIAZICHUE METOAAMH JOKa3aTeIbCTB U aJITOPUTMOB PEIICHUS,

- yMEHHEe WX NPUMEHATb, MPOBOAWTH HOKA3aTENIbHbIE PACCYXXKACHUS B XOJe
peleHus 3aaq;

- BIaJICHUEe  CTAHOAPTHBIMH  MNpUEMaMH  PEIIeHUs  PalUOHAJIbHBIX U
UPPALMOHAIIBHBIX, TMOKA3aTEIbHBIX, CTEMEHHBbIX, TPUTOHOMETPUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CHUCTEM,

- ¢(hopMUPOBAHHOCTD YMEHHUSI PACIIO3HABATH HA YEPTEKAX, MOACNAX U B PEaTbHOM



MUpE TeOMeTPpUIECKHe PUTYPBI,

- IPUMEHEHUE W3YYEHHBIX CBOHCTB TeoMeTpHuecKux ¢uryp u GopMysn s
pelIeHns] TeOMETPUYECKHX 3a7a4 U 3a7a4 C MPAKTHYECKUM COZEPKaHUEM,

- yMEHUH HAaXOAWTh M OLEHHUBATb BEPOSTHOCTH HACTYIUIEHHS COOBITHHA B
MPOCTEHUININX TNPAKTUYECKUX CHUTYalUsX W OCHOBHBIE XapPaKTEPUCTUKHU CIy4aiHBIX
BEJINYUH,

-3HAHUI OCHOBHBIX TeopeM, (OpPMyJd M YMEHUS WX MPHUMEHSTb, YMEHUS
JOKa3bIBATh TEOPEMBI U HAXOAUTb HECTAHIAPTHBIE CIIOCOOBI PELICHHS 3a/1ad,;

- c(pOPMHUPOBAHHOCTb YMEHHH MOJENUPOBATh PeajibHble CHUTYAallMH, HUCCIENOBAThH
MOCTPOEHHBIE MO/, UHTEPIPETUPOBATD MOJYUYCHHBIN PE3YNbTaT,

- BJaJleHNe YMEHHMEM XapakTepu3OBaTb NOBeAeHHE (YHKIHHA, HCIOJb30BAHNE
MOJIYYEHHBIX 3HAHUH U1 ONTMCAHUS U AHAJIN3a PEaIbHBIX 3aBUCUMOCTEN,

- BJIAICHUE YMEHHSIMU COCTABJICHHUsI BEPOSITHOCTHBIX MOJIEJIEH MO YCIOBUIO 3aa4u
U BBIUUCJICHUS] BEPOSITHOCTH HACTYIUIEHHs COOBITHH, B TOM 4YHCJIE€ C NPUMEHEHHUEM
dbopMynT KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; HCCIIETOBAHHUS
CIIy4alHBIX BEJIMYUH 0 UX PACIPEIEIECHUIO.

1.4. IlepedyeHb peKOMEHAYEMbIX Pe3y/JIbTATOB:

1) copmMupOBaHHOCTH MPEACTABICHUH O MaTEMAaTHKE KaK YaCTH MHUPOBOH KYJBTYPBHI H O
MECTe€ MaTEeMAaTUKHU B COBPEMEHHOH LMBMIJIM3ALMH, O CIOCO0aX OMHMCAHUS Ha MAaTEMaTHYECKOM
SI3bIKE SBJICHUI PEaJbHOTO MHUDA,

2) cpopMHUPOBAHHOCTD MPEACTABICHHNH O MAaTEMAaTHYECKUX TMOHATHUSIX KaK O BaKHEHIINX
MaTEMAaTHYECKUX MOAENSIX, MO3BOJIIOLUIMX ONUCBIBATE U U3y4aTh Pa3HbIE MPOLECCHI U SIBJICHUS,
MOHUMAHHE BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS] MATEMATUYECKUX TEOPUI,

3) BIazeHUe METONAaMHU JOKA3aTeNbCTB U aJrOPUTMOB PEIIEHHS, YMEHUE MX MPHMEHSTb,
MPOBOJUTD JOKA3ATENbHbBIE PACCYKIACHHUS B XOI€ PELICHUS 3a/1a4;

4) BnameHWe CTAHNAPTHBIMH NPUEMAMH PEIISHHsS PAlMOHAIBHBIX U HPPALUOHAJIBHBIX,
MOKA3aTEeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, UX CHUCTEM,
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHCJIE U1l IOUCKA MyTH PELICHUS U
WJUTIOCTPALIUU PEIIEHUs] YPAaBHEHUN U HEPABEHCTB,

5) chopMUpPOBaHHOCTH MPEACTABIEHHH OO0 OCHOBHBIX TIOHATHUAX, HAEAX U METOnax
MaTE€MaTHYECKOrO aHAJIN3a,;

6) BIaJeHHE OCHOBHBIMH IMOHATHUSMH O IUIOCKHX U NMPOCTPAHCTBEHHBIX M€OMETPHUYECKUX
¢durypax, ux OCHOBHBIX CBOHCTBaX;, C(POPMHPOBAHHOCTH YMEHHMs PACIIO3HABATH HA UYEPTEXKAX,
MOJENAX M B PEAJTbHOM MHpPE IeOMeTpuYeckne (UIypbl, NPUMEHEHHE H3yYEHHBIX CBOHCTB
reoMerpuueckux ¢uryp u Qopmyn s peuieHHs TIeOMETPHYeCKHMX 3ahad M 3a1ad ¢
MIPaKTHYECKUM COAEPKAHUEM,

7) chOpMHPOBAHHOCTb TMPEACTABICHHA O TMPOLECcax W  SBJICHUSAX, HMEIOINX
BEPOSITHOCTHBII XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM Mupe, 00
OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEH, YMEHHMI HAXOAUTb M OLEHUBATH
BEPOSITHOCTH HACTYIUIEHUs] COOBITHH B MPOCTEHINNX MPAKTUYECKHX CHTYALUSX U OCHOBHBIE
XapaKTePUCTHUKU CIIy4aiiHbIX BEJIUYMH,

8) BiageHHME HABbIKAMU HCIOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX NPOTrpaMM MpHU
peLIeHny 3a1ay,

9) chOopMUPOBAHHOCTh TMPENCTABICHUH O HEOOXOOUMOCTH JOKa3aTeNbCTB  MPU
O0OOCHOBaHMM MATEMaTHYECKUX YTBEP)KACHUH M POIM AaKCUOMATHKH B TPOBENECHHUH
NENYKTUBHBIX PacCyXICHU,

10) cdopMHpPOBAaHHOCTH TOHATHIHOIO ammaparta IO OCHOBHBIM pasfenaM Kypca
MaTeMaTHKH, 3HAHUH OCHOBHBIX TeopeM, (OPMYJT U YMEHHSI UX IIPUMEHSTh, YMEHUS 1OKa3bIBATh
TEOpEeMbl 1 HAXOANTh HECTAHIAPTHBIE CIIOCOOBI PELISHHS 3a/1ad,;

11) chopMupOBaHHOCTb YMEHHII MOIENIMPOBATH pPEANbHBIE CUTYaLMH, HCCIENOBATh
MOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATh MTOJYUYECHHBIN PE3yNbTaT,



12) chopMHPOBAHHOCTL TMPENCTABICHUI OO0 OCHOBHBIX TOHSTHSX MATEMAaTHUECKOTO
aHalM3a W WX CBOWMCTBAX, BJAJEHHE YMEHHEM XapaKTepu30BaThb IOBeneHHe (GyHKIUA,
HCIOJIb30BAHUE MOJTYUCHHBIX 3HAHUI AJI1 OMMUCAHUA U aHAJIN3a PEAJIbHBIX 3aBHCHMOCTefI;

13) BmajmeHue yMEHUSIMU COCTABIICHHMs BEPOSTHOCTHBIX MOJENEH MO YCIOBHIO 33Ja4d H
BBIUMCJIEHUS] BEPOSTHOCTH HACTYIUIEHUs] COOBITUH, B TOM HHCJIE C NpUMEHeHHeM (Qopmy
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHU BEPOSATHOCTEH, WCCIEAOBAHMS CIyYailHBIX
BEJIMYMH 10 UX PACIPEETICHHIO.

1.5. KoinuecTBo 4acoB, 0TBeAEHHOE HA OCBOEHHE MPOrpaMMBbl
00meo0pa3oBaTeIbHOH M CUHILTHHBI

MakcumareHas yueOHas Harpy3ka oOy4daromierocst 351 yac, B TOM 4mcIe:

- o0s13arenbHas ayAuTOpHas yueOHas Harpy3ka 234 4acos,

- caMocrosTenbHas padota oOydaromierocs 101 yac.

2. CTPYKTYPA U COAEPIKAHUE OBIIIEOBPA3OBATEJILHOI
YYEBHOU JUCITUITJIMHbI

2.1. O6bem oOmeoOpa3oBaTeIbHOI y4eOHOH AUCHHUIINHBI H BUAbI Y4eOHOH padoThl

Bun yaeOHoi paboThI ceMectp Hroro o
1 2 JUCLIUTUINHE

MaxkcumasibHasi yueOHasi HArpy3Ka (Bcero): 153 198 351
O0si3aTeqibHAST AayaUTOpPHAsi Yy4eOHAasi Harpys3ka
(Bcero)
B TOM YHCJIE: 102 132 234
JIEKITUU 34 44 78
MPAKTUYECKUE 3aHATUSA 68 88 156
KOHTPOJIbHBIE pabOTHI
CamocTrosiTesibHas padoTa o0y4uaromerocs (Bcero) 43 58 101
B TOM YHUCJIE:

peleHne 3a1a4 1 ynpakHeHul o obpasiy 15 22 37

pabora ¢ Tekctamu y4yeOHHKA, JOTOJHUTEIBHON 5 6 11

JUTEpaTyphl, COCTaBJICHHE IJIaHA TEKCTA, BBIIUCKU

U3 TEKCTA, COCTABJIEHUE CIIPABOYHUKA

paboTa co CIpaBOYHUKAMU 4 5 9

UCIIONB30BAHUE  KOMIIBIOTEPHOM  TEXHUKH U 4 5 9

HurepHera

BrInosiHeHHe JOMAIIHErO 3a0aHus 15 20 35
IIpomexxyTOo4yHOM aTTecTanus B popme Hud. 3K3aMeH

3ayer



















CamocrosrembHasa padoTa 00y AFOIIIXCSL:

10

IIororoBka K
IKIAMEHY

ITpakrmaeckas padora:
Jlexums:
CamocrosrenbHasg padoTa 00y JAFOIIIXCSL:

BCETI'O:

312

1. — 0O3HaKOMHTENBHBIN (Y3HABaHUE paHEe U3YUEHHBIX OOBEKTOB, CBONCTB);
2. — penpOaYKTUBHBIN (BBIMOIHEHHUE ASSITEIBHOCTU IO 00pa3Iy, HHCTPYKIMH I N0 PYKOBOJICTBOM)

3. — MpOAYKTUBHBIN (IIJIAHUPOBAHUE U CAMOCTOSITENIbHOE BBITTOJIHEHHE A TEIbHOCTH, PELIeHHE MPOOIEMHBIX 3a1a4)
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMSI
YYEBHOM JUCHUTLIMHBI

Kontponb u omeHka pe3yjbTaTOB OCBOCHUs y4eOHOH NHCHMIIMHBI OCYIIECTBIISETCS
MpernoaaBaTeNieM B MPOIECCe MPOBEACHUS MPAKTHYECKUX 3aHATHA W JJAOOpaTOpHBIX padoT,

TECCTUPOBAHUA, a4 TAKXKE BBINIOJIHCHUA O6yLIaI-OH_II/IMI/IC$[ WHAWBUAYAJIbHBIX SaI[aHI/II\/'IJ MPOEKTOB,

HUCCIIENOBAaHUN.

Pa3nen (Tema)
yueOHOH
AVCHUILTHHBI

Pe3yabTaTsl
(OCBOEHHBIEC YMEHUS,
YCBOCHHbBIE 3HAHHS)

OcHoBHbIE
MOKA3ATE/IH
pe3yJibTATOB
MOArOTOBKH

®DopMbI U METOABI
KOHTPOJIA

Tema 1.1.
JeilcTBUTE/IbHBIC
quc/a

YMeETh: YMCHHE
MPUMCHATh METOMBI TOKA3aTeIbCTBA
W AJITOPUTMBI PEIICHHS, IPOBOIUTH
JIOKA3aTeIbHBIC PACCYKACHUS B X0
peleHus 3a4a4; 3HAHUH OCHOBHBIX
TeopeM, (OPMYyT H YMCHHA WX
TMPUMCHSATH

3HaTh: cPOPMHUPOBAHHOCTH
MPEACTABICHUI O MATEMATHKE Kak
YaCTH MHUPOBOH KyJBTYPHI H O MECTE
MATEMAaTHKH B COBPEMCHHOM
LMBHIH3ALMH, O CIOCO0aX OMHCAHHS
HA MATEMATHYECKOM S3BIKC SIBJICHUH
peanbHOTO MHPA; CHOPMHUPOBAHHOCTH
TIOHATHITHOTO anmapara o
OCHOBHBIM paszzaeiam Kypca
MATEMATHKA

DOpMyJIHPOBAHUE
Brmommenne
Haxoxaenne

Tecr.
[Tpakruueckas padora.
[Tposepounas padora.

JubdepeHnmpoBaHHbI
H 3a4eT.

Tema 2.1.
Crenennast pyHKmst

YMETE! BJIAZICHUE
YMEHHEM XapaKTCPU30BATh
noBeAcHNE (DYHKIMI, HCTIOIb30BAHIC
TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
AQHANTH3a PEATbHBIX 3aBHCHMOCTCH;
BIIAACHHUC CTAHAAPTHBIMHA NPHCMAMH
PECICHIA PanTuOHAIb HBIX H
HPPAnHOHAIBHBIX, MMOKA3aTCIIBHBIX,
CTCIICHHBIX, TPUTOHOMCTPHICCKUX
YPaBHCHUH U HEPABEHCTB, UX CHCTEM,

3HaTh: chOPMHPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
MMOHATHAX, HACAX H MCTOAAX
MATEMATHYCCKOTO aHAIN3a;
C(HhOPMHPOBAHHOCTh  TPCICTABJICHUI
00 OCHOBHBIX TIOHATHAX
MATEMATHYCCKOrO aHaiW3a H HX
CBOMCTBAX.

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.
[Tpakruyeckas padora.
[Tposepounas padora.

JubdepeHnnpoBaHHbI
H 3a4eT.

Tema 3.1.
ITokazareanHas
dynxnus

YMETB:! BJIAZICHUE
CTAHOAPTHBIMH NPHCMAMH PCIICHUA
PAaHOHAJBHBIX W HPPAUOHAJIBHBIX,
MMOKA34TCJIIbHBIX, CTCIICHHBIX,
TPHUTOHOMETPHUYCCKUX YPABHCHUH H
HCPABCHCTB, HX CHCTCM; BJIIQACHHC
YMCHHEM XapaKTePH30BaTh
noBeAcHUE (DYHKIMI, HCTIOIb30BAHIC
MO TY'ICHHBIX 3HAHHHI I OITMCAHUA H
aHaJIN3a PeaIbHBIX 3aBUCUMOCTEH

3HATB: C(HhOPMHPOBAHHOCTH

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.
[Tpakruyeckas padora.
[Tposepounas padora.

JubdepeHnmpoBaHHbI
# 3a4eT.
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MPSACTABICHHUI 00
MMOHATHAX, HACAX H MCTOAAX
MATEMATHYCCKOTO aHATH3a;
C(hOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATEMATHYCCKOrO aHaiW3a © HX
CBOMCTBAX.

OCHOBHBIX

Tema 4.1.
Jorapupnvmueckas
dynxnus

YMETh: BIAACHHE YMCHHEM
XapaKTepU30BaTh TIOBE/ICHHC
(yHKIHH, HCHOJB30BAHUE
TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
aHaJIN3a PeaIbHBIX 3aBUCUMOCTEH
3HATB: c(hOpMHUPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
TIMOHATHAX MATCMATHYCCKOI'0 AHAJIN3a

H HUX CBOHCTBAX.

DOopMyIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.
[Tpakruyeckas padora.
[Tposepounas padora.

JubdepeHnmpoBaHHbI
# 3a4eT.

Tema 5.1.
TpuUroHOMETPHUYCCKUE

dopmybl

YMETE! BJIAZICHUE
CTAHJAPTHBIMH TPHCMAMH PCIICHHUA
PALMOHANBHBIX W HPPANHOHATBHBIX,
TMOKA3ATCITHHBIX, CTCTICHHBIX,
TPHUTOHOMETPHUYCCKUX YPABHCHUH H
HCPABCHCTB, HMX CHUCTEM;,  3HAHUU
OCHOBHBIX TCOPEM, (DOPMY T H YMCHHS
WX TPHMCHATH, YMCHHS IOKA3BIBATH
TEOPSMBI H HAXOJUTHh HCCTAHIAPTHBIC
CIOCOOBI PCILCHAA 3a71aY,

3HaTh: CHOPMHUPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
MOHATHAX, HACAX H  MCTOAAX
MATCMATHICCKOTO aHAIN3a;
C(HhOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TIOHATHAX
MATCMATHYCCKOTO AHATW3a HW  HX
CBOMCTBAX.

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.
[Tpakruueckas padora.
[Tposepounas padora.

JubdepeHnmpoBaHHbI
H 3a4eT.

Tema 6.1.
MapanieabHOCTH
l'[pﬂMLIX n
ILIOCKOCTel

YMETh: NPUMCHCHHE
H3YUCHHBIX CBOMCTB TCOMECTPUICCKUX
Guryp m QopMyT A PCIICHHA
TCOMETPHUCCKAX 33029 H 3a7a4 C
MPAKTHYCCKUM COACPKAHUEM;
c(hOpMHUPOBAHHOCTH YMCHHH
MOJICITHPOBATh PCAJIbHBIC CHTYAIUH,
HCCIENOBaTh MOCTPOCHHBIC MOJCTIH,
HHTEPIPETHPOBATH TIOJTy YCHHBIN
pe3yapTar, yMEHHA  J0KA3bIBaTh
TCOPEMBI H HAXOOUTH HCCTAHAAPTHBIC
CIOCOOBI PCILICHAA 3aaY,

3HATh. BIAJCHHC OCHOBHBIMH
TIIOHATHAMHA (o] IUIOCKHUX "
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKUX
(urypax, mX OCHOBHBIX CBOICTBAX;
C(HOPMHPOBAHHOCTD TPCICTABJICHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu OOOCHOBAHWH MATCMATHYCCKHX
YTBEPKICHHUN U POJIM AKCHOMATHKH B
IPOBCACHUH ACOY KTUBHBIX
pacCy KACHHI,

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruyeckas padora.
[Tposepounas padora.
3auer.

Tema 7.2.
IepnenMKyIAPHOCTE
MPSIMBIX H
ILIOCKOCTEl

YMeETh: NPUMCHCHHE
H3YYCHHBIX CBOMCTB ICOMETPHUCCKHX
Guryp m QopMyT A PCIICHHA
TCOMETPUYCCKUX 33Ja4 M 337134 C
MIPAKTHYCCKUM COZCP KaHHEM,
C(hOPMHUPOBAHHOCTH YMCHHH

DOpMyIHPOBAHUE
BrmommeHue
Haxoxaenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
3auer.
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MOJICITHPOBATh PEAJIbHBIC CHTYAIUH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJCTIH,
HHTEPIPETHPOBATH TIOJTy YCHHBIN
pe3yapTar, yMEHHMSI  J0KA3bIBaTh
TCOPEMBI H HAXOOUTH HCCTAHOAPTHBIC
CIOCOOBI PCILICHAA 3aaY,

3HATB: BIIAICHHUC
OCHOBHBIMH IIOHATHSIMH O IUIOCKHUX H
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX
(urypax, mX OCHOBHBIX CBOWCTBAX;
C(HOPMHPOBAHHOCTD TPCICTABJICHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu 0O0OCHOBAHHH MATCMATHYCCKHX
YTBEPKICHUN U POJIM AKCHOMATHKH B
NPOBCACHUH ACOY KTUBHBIX
pacCy KACHHI,

Tema 8.1.
MHororpaHHUKH

YMETh: - NPHMEHCHHE
HU3YUCHHBIX CBOMCTB TCOMCTPUICCKUX
¢uryp m QopMyT A PCIICHHA
TCOMETPHYCCKAX 33029 H 3a7a4 C
MPAKTHYCCKUM COACPKAHUEM;
c(hOpMHUPOBAHHOCTH YMCHHH
MOJICTHPOBATh PCAJbHBIC CHTYAIUH,
HCCTIENOBaTh MOCTPOCHHBIC MOJCTIH,
HHTEPNPETHPOBATH TIOJTy YUCHHBIN
pe3yapTar, yMEHHI  J0KA3bIBaTh
TCOPEMBI H HAXOOUTH HCCTAHAAPTHBIC
CIOCOOBI PCILCHAA 3aaY,

3HATh. BIAJCHHC OCHOBHBIMH
TIIOHATHAMHA 0 IUIOCKHUX H
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX
(urypax, mX OCHOBHBIX CBOMCTBAX;
C(hOPMHPOBAHHOCTD TPCICTABJICHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu OOOCHOBAHWH MATCMATHYCCKHX
YTBEPKICHUN U POJIM AKCHOMATHKH B
IPOBCACHUH ACOY KTUBHBIX
pacCy KACHHI,

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
3auer.

Tema 9.1.
TpHUroHOMETPHUYCCKUE
YPABHCHHSA

YMETE! BJIAZICHUE
CTAHJAPTHBIMH TPHCMAMH PCIICHHUA
PALMOHANBHBIX W HPPANHOHATIBHBIX,
TOKA3ATCITHHBIX, CTCTICHHBIX,
TPHUTOHOMETPHUYCCKUX YPABHCHUH H
HEPABCHCTB, HMX CHUCTEM;,  3HAHUU
OCHOBHBIX TCOPEM, (DOPMY T H YMCHHS
HX MPHMCHATH,

3HATB: c(hOpMHUPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
TMOHATHAX, HACAX H  MCTOAAX
MATEMATHICCKOTO aHAIH3a;
C(HOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATCMATHYCCKOTO AHATW3a H  HX
CBOMCTBAX.

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruyeckas padora.
KonrponsHas padora.
OK3aMeH

Tema 9.2.
TpuUroHOMETPHUYCCKIE
dynkuun

YMeTh: BIIQJICHHE
CTAHAAPTHBIMH IIPHEMAMH PCIICHUS
PAlMOHANBHBIX WM HPPAHOHAIBHBIX,
MOKA3AaTEIIbHBIX, CTCTICHHBIX,
TPHUTOHOMETPHUYCCKUX YPABHCHUH H
HEPABCHCTB, HX CHCTEM, BIAQICHHUC
YMCHHEM XApaKTepHU30BATh
noBeACHNE (DYHKIMI, HCTIOJIb30BAHNE

DOpMyIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
OK3aMeH
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TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
aHaJIN3a PeaIbHBIX 3aBUCUMOCTEH

3HaTh: cHOPMHUPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
MMOHATHAX, HACAX H MCTOAAX
MATEMATH4YCCKOTO aHAIN3a;
C(HhOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATEMATHYCCKOr0 aHaiW3a HW HX
CBOMCTBAX.

Tema 10.1.
IIponssoanas u ee
TeOMeTPHYCCKHIT
CMBICTT

YMETE! BJIAZICHUE
CTAHOAPTHBIMH NPHCMAMH PCIICHUA
PAaHOHAJBHBIX W HWPPATHOHAJIBHBIX,
MMOKA3ATCJIIbHBIX, CTCIICHHBIX,
TPHUTOHOMETPHUYCCKUX YPABHCHUH H
HCPABCHCTB, UX CHCTCM, BIIAACHHUC
YMEHHEM XapaKTCPU30BATh
noBeAcHUE (DYHKIMUI, HCTIOIb30BAHNC
TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
aHAJIN3a PeabHbIX 3aBUCUMOCTEH;

3HATh: N
C(HOPMHPOBAHHOCTD  TPCICTABJICHUI
00 OCHOBHBIX DOHATHAX, HACAX H
MCTOAAX MATCMATHYCCKOTO AHAJIH3A,
C(HhOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATEMATHYCCKOTO aHaiW3a W HX
CBOMCTBAX.

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
OK3aMeH

Tema 10.2.
IIpumenenne
NMPOM3BOAHOM K
HCCJICJOBAHMI0
dynxumii

YMETE:! BJIAZICHUE
JTOKA3aTCIILCTB H
AITOPUTMOB  PELICHUA,  BIIAJCHUC
YMCHHCM XApPaKTCPHU30BAThH
noBeAcHNE (DYHKIMI, HCTIOJIb30BAHNC
TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
AHAJIN3a PeabHbIX 3aBUCUMOCTEH;
3HaTh: cHOPMHPOBAHHOCTH
MPEACTABACHAN O MAaTEMAaTHYECKUX
MOHATHAX KaK O  BAKHEHIINMX
MATCMATHICCKHX MOJICTIAX,
TO3BOJIIOIINUX OMUCHIBATH U H3y4YdATh
Pa3HBIC TMPOLCCCHI W SBJICHHS,
C(hOPMHPOBAHHOCTD TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATCMATHYCCKOTO AHATW3a H  HX
CBOMCTBAX.

MCTOOAAMH

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruueckas padbora.
[Tposepounas padora.
DK3aMeH

Tema 11.2.
Hurerpan

YMETE:! BJIAZICHUE
MCTOIAMH JTOKA3aTCIILCTB H
AITOPUTMOB  PELICHUA, BJIAACHHUE
YMCHHECM XApaKTCPHU30BAThH
noBeAcHUE (DYHKIMI, HCTIOIb30BAHIC
TIOTY'ICHHBIX 3HAHHH JJIA OITHCAHUA H
aHAJIN3a PeabHbIX 3aBUCUMOCTEH;

3HaTh: CHOPMHUPOBAHHOCTH
MPEACTABICHAU O MAaTEeMAaTHYECKHX
MOHATHAX KAaK O  BAKHEHIINMX
MATCMATHICCKHX MOJICTIAX,
TO3BOJIIOIIUX OMUCHIBATH U HU3Yy4YdATh
Pa3HBIC TPOLCCCHI W SBJICHHSA,
C(HhOPMHPOBAHHOCTD  TPCICTABJICHUI
00 OCHOBHBIX TOHATHAX
MATCMATHYCCKOTO AHATW3a HW  HX
CBOMCTBAX.

DOpMyIHPOBAHUE
Brmommeaue
Haxoxoenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
OK3aMeH

Tema 12.1.

YMETh: NPUMCHCHHE

DOpMYJIHPOBAHKE

Tecr.
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BekrToper B
NPOCTPAHCTBE

H3YUCHHBIX CBOMCTB TCOMECTPUICCKUX
¢uryp m QopMyT A PCIICHHA
TCOMCTPUUCCKHX 3aJa4 M 3ada4 ¢
MPAKTHYCCKUM COACPIKAHHEM,
c(hOpMHPOBAHHOCTH yMCHHI
MOJICITHPOBATh PEAJIbHBIC CHTYAIUH,
HCCTIENOBaTh MOCTPOCHHBIC MOJCTIH,
HHTEPIPETHPOBATH TIOJTy YUCHHBIN
pe3yapTar, yMEHHMA  J0KA3bIBaTh
TCOPEMBI H HAXOOUTH HCCTAHAAPTHBIC
CIOCOOBI PCILICHAA 3aaY,

3HATh. BIAJCHHC OCHOBHBIMH
TIIOHATHAMH (o] IUIOCKHUX H
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX
(urypax, mX OCHOBHBIX CBOMCTBAX;
C(HOPMHPOBAHHOCTD TPCICTABJICHUI
0 HEOOXOJMMOCTH [I0KA3aTCIILCTB
mpu OOOCHOBAHWH MATCMATHYCCKHX
YTBEPKICHUN U POJIM AKCHOMATHKH B
NIPOBCACHUH ACOY KTUBHBIX
PpacCy KACHHI,

Brmommenune
Haxoxaenne

[Tpakruyeckas padora.
[Tposepounas padora.
OK3aMeH

Tema 13.1.
Meroa koopaMHAT B
MPOCTPAHCTBE.
JABHxeHns.

YMETB! -
TIPUMCHCHHUC H3Yy1UCHHBIX
CBOWCTB TeoMeTpmiecKux ¢(uryp mu
(dopmyn ini ¢ penIcHus
TCOMETPHYCCKAX 33029 H 3a7a4 C
MPAKTHYCCKUM COCPKAHUEM;
c(hOpMHUPOBAHHOCTH YMCHHH
MOJICITHPOBATh PEAJIbHBIC CHTYAIUH,
HCCIE0BaTh MOCTPOCHHBIC MOJCTIH,
HHTEPIPETHPOBATH TIOJTy YCHHBIN
pe3yapTar, yMEHHI  J0KA3bIBaTh
TCOPEMBI 1 HAXOOUTH HCCTAHOAPTHBIC
CIOCOOBI PCILCHAA 3aaY,
3HATh. BIAJCHHC OCHOBHBIMH
TIIOHATHAMHA (o] IUIOCKHUX H
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX
(urypax, mX OCHOBHBIX CBOMCTBAX;
C(hOPMHPOBAHHOCTD TPCICTABJICHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu OOOCHOBAHMH MATCMATHYCCKHX
YTBEPKICHUN U POJIM AKCHOMATHKH B
IPOBCACHUH ACOY KTUBHBIX
PpacCy KACHHI,

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

ITpakruueckas padora.
[Tposepounas padora.
DK3aMeH

Tema 14.1.
Humanaap. Konyc.
HTap.

YMETh: NPUMCHCHHE
H3YUYCHHBIX CBOWUCTB rCOMETPUUCCKUX
Guryp m QopMyT A PCIICHHA
TCOMCTPUUCCKHX 3aJa4 M 3a1a4 C
MPAKTHYCCKUM COACPKAHUEM;
c(hOpMHUPOBAHHOCTH YMCHHH
MOJICITHPOBATh PCAJIbHBIC CHTYAIUH,
HCCIEOBaTh MOCTPOCHHBIC MOJCTIH,
HHTCPIPETHPOBATH TOJTY HCH HbIH
pe3yabTAT,  YMCHHS  JOKAa3bIBATH
TCOPEMBI U HAXOAUTh HECTAHIAPTHBHIC
CIOCOOBI PCILCHAA 3a71aY,

3HATh. BIAJCHHC OCHOBHBIMH
MOHATHSIMH 0 MTIOCKUX u
MPOCTPAHCTBECHHBIX TCOMETPUUCCKUX
(urypax, MX OCHOBHBIX CBOCTBAX;
C(HOPMHPOBAHHOCTD TPCICTABJICHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu 0OOCHOBAHWH MATCMATHYCCKHX

DOpMyIHPOBAHUE
Brmommeaue
Haxoxoenne

Tecr.

[Tpakruyeckas padora.
[Tposepounas padora.
OK3aMeH
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YTBEPKICHHUN U POJIM AKCHOMATHKH B
NPOBCACHUH ACOY KTUBHBIX
PpacCy KACHHIT,

Tema 15.1.
O0neMbI TE1.

YMETh: NPUMCHCHHE
HU3YUCHHBIX CBOMCTB TCOMECTPUICCKUX
Guryp m QopMyT A PCIICHHA
TCOMETPHUCCKAX 33029 W 3a7a4 C
MPAKTHYCCKUM COACPKAHUEM;
c(hOpMHUPOBAHHOCTH YMCHHH
MOJICITHPOBATh PEAJIbHBIC CHTYAIUH,
HCCTIEOBaTh MOCTPOCHHBIC MOJCIH,
HHTEPIPETHPOBATH TIOJTy YUCHHBIN
pe3yapTar, yMEHHA  J0KA3bIBaTh
TCOPEMBI H HAXOAUTH HCCTAHAAPTHBIC
CIOCOOBI PCILCHAA 3aaY,

3HATh. BIAJCHHC OCHOBHBIMH
TIIOHATHAMH (o] IUIOCKHUX H
TIPOCTPAHCTBCHHBIX TCOMCTPHUICCKHUX
(urypax, mX OCHOBHBIX CBOMCTBAX;
C(HOPMHPOBAHHOCTD TPCICTABICHHUI
0 HCOOXOOMMOCTH [JOKA3aTCIbCTB
mpu 0O0OCHOBAHMH MATCMATHYCCKHX
YTBEPKICHUN U POJIM AKCHOMATHKH B
NIPOBCACHUH ACOY KTUBHBIX
PACCYIKACHH,

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

Tecr.

[Tpakruueckas padora.
[Tposepounas padora.
OK3aMeH

Tema 16.1.
Kom0unaropuxa.

YMETE! BJIAZICHUE
METOAMH JIOKA3aTeJIbCTB u
AITOPUTMOB  PCLUCHUSA, 3HAHUHT
OCHOBHBIX TeOpeM, (DOPMYJT B YMECHHS
HUX IPUMCHATD,

3HaTB: c(hOpMHUPOBAHHOCTH
TPEACTABICHUI 00 OCHOBHBIX
MMOHATHAX, HACAX H MCTOAAX
MaTEMATHYECKOTO aHAIN3a;
C(hOPMHUPOBAHHOCTh  TOHATHHHOTO
anmapara O OCHOBHBIM pazieiaM
Kypca MaTeMAaTHKH,

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

[Tpakruyeckas padora.
DK3aMeH

Tema 17.1.
JJIeMeHThI TEOPHHA
BEPOSITHOCTH U
CTATHCTHKHL

YMETh: YMEHUN HAXOIUTh
H OIICHHBATh BEPOATHOCTH
HACTYIUICHUS COOBITHIH B
MPOCTEHIIHNX MPAKTHYECKUX
CHTYaItisaxX H OCHOBHBIC
XapaKTEPUCTUKHA CIyYalHBIX
BCIIMYMH,  BIAJACHHC  YMCHHSIMH
COCTaBJICHUA BCPOATHOCTHBIX
MOACNCH MO VYCIOBHIO 33Ja4d H
BBIMUCIICHHUSA BCPOSITHOCTH
HACTYIUICHHUS COOBITHH, B TOM YHCIIC
c TIPUMCHEHHEM dopmyn
KOMOHWHATOPHWKH W OCHOBHBIX TCOPEM
TCOPHHU BEPOATHOCTEH; HCCIICIOBAHI
CAyYaHHBIX  BCIHYHH 1O WX
pacTpeIencHuIO.

3HaTh: cHOPMHUPOBAHHOCTH
NMPEACTABACHU O Tpoueccax H
SIBIICHUAX, HMMCIOIINX BEPOATHOCTHBIN
XapaxTep, 0 CTATHCTHYCCKUX
3aKOHOMEPHOCTSIX B PEANbHOM MHpE,
00 OCHOBHBIX TOHATHAX
3JEMEHTAPHO U TCOpUH
BEPOSTHOCTCH, 3HAHUH OCHOBHBIX
TeopeM, (OPMYyT H YMCHHA WX
TPUMCHSATH

DOpMyJIHPOBAHUE
Brmommeaue
Haxoxaenne

[Tpakruyeckas padora.
OK3aMeH
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S. KOMIIETEHIU OBYYAIOIETI'OCA, POPMHUPYEMBLIE B

PE3YJBTATE OCBOEHUA JUCITUIIJINHBI
HE ITPEAYCMOTPEHDI

6. ®OH/I OLEHOYHBIX CPEJACTB /IS IPOBEEHUS
MMPOMEKYTOYHOI ATTECTALIMN OB YYAIOIIMXCA O
JUCHUILIMHE

OO01mue noJioKeHust

Pesynbrarom ocBOEHUS yUEOHON TUCHUIIIUHBL SIBJISFOTCS OCBOCHHBIC YMEHUS
Y YCBOCHHBIC 3HAHMS, HAMPABJICHHBIE HA (POPMUPOBAHUE OOLIUX KOMIETEHITUH.

dopmoii arTecTaluu o yueOHOM JUCIUILINHE ABJIACTCS
i PepeHIMPOBAHHBIA 3a4€T B IMEPBOM CEMECTPE M DK3aMEH  BO BTOPOM
CEMECTPE.

Komnerenuuu, ¢popmupyembie y 00y4aomerocsi B pe3yJabTare 0CBOCHUSI
AUCHUIIMHBI: HE TPEAYCMOTPEHBI

Pe3yabTarsl 0CBOCHHS Y4eOHOI TUCHHIINHBI, MOJIEKANIHE TPOBEPKE

OcBoeHHBbIC YMCHUS

B pe3ynbrare KOHTPOJIS U OLIEHKH MO YYEOHOW TUCHUIIIIMHE OCYIIECTBRIISICTCS
KOMIIJIEKCHAS TPOBEPKA CICAYIOLINX YMEHUM:

B pesyibpTaTe 0CBOCHUS AUCHUILTUHBI OOYHAIOIIUNACS JOJKSH 3HAT:

- chopMUPOBAHHOCTD TMPENCTABJICHWNA O MaTeMaTHKe Kak 4YacTh MHPOBOH
KyJBTYPBl H O MECT€ MaTeMaTHUKH B COBPEMEHHOH LMBUJIM3ALNHU, O CIIOCOOAaX OMHCAHUS
Ha MaTEMATHYECKOM SI3bIKE SIBICHUH PE€aJIbHOIO MHpaA,

- chopMUPOBAHHOCTD TMPENCTABICHUH O MATEMAaTHYECKUX TOHATHSIX Kak o
BaXKHEHWITUX MaTeMaTHIeCKIX MOACIIAX, MO3BOJMOIINUX OMUCBIBATE U U3YUATh PA3HLIC
MPOLECChI U SABJICHUA,

- IOHUMAaHUEC BO3MOXHOCTH AKCUOMATHYCCKOI0 TMOCTPOCHUA MATEMATHUYCCKHUX
TEOpUH;

- ¢(hopMUPOBAHHOCTD TIPEICTABICHUN 00 OCHOBHBIX MOHSTHSX, HIAEIX U METOAAX
MATEMATHYIECCKOIO aHaJInu3a,

- BJIaA€HHE OCHOBHBIMHU IMOHATUAMU (6] IIJIOCKHUX u MPOCTPAHCTBCHHBIX
reoOMeTPHUYECKUX (PUTYpPaxX, UX OCHOBHBIX CBOICTBAX;

- ¢chopMUPOBAHHOCTD MPEACTABIEHUH O TPOLECCaX W SIBJICHHUAX, WMEIOIINX
BepOSITHOCTHbeI XapakTep, O CTATUCTHUYCCKUX 3aKOHOMECPHOCTAX B PCAJIbHOM MUPE, 00
OCHOBHBIX MOHATUSX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEN.

- ¢(OpPMHUPOBAHHOCTh TIPEICTABICHU O HEOOXOAUMOCTH OKa3aTeNIbCTB MPU
O0OCHOBaHMM MAaTEMAaTHYECKUX VTBEPXKIEHUH M PONM AKCHUOMATHKHA B TPOBEIECHHUH
NENYKTUBHBIX PacCyKICHU,

- c(pOPMHUPOBAHHOCTh TOHSTHHHOTO ammapaTa MO OCHOBHBIM pasleiaM Kypca
MaTEeMaTHKU,

- ¢OpPMHUPOBAHHOCTL TIPEICTABICHUI OO0 OCHOBHBIX TMOHSATHUSX MATEMAaTHYECKOTO
AHAJIN3a U UX CBOMCTBAX.

B pesynbpTaTte 0CBOSHMS AUCUUIUINHBI O0YYarOIIUHCS JOKEH YMETh:

- BJIAACHUEC METOAAMU NOKA3aTCIbCTB U AJITOPUTMOB PCHICHUA,

- YMCHHUE HUX TMNPUMCHATH, IMIPOBOAUTH MOOKA34TCJIBHBIC PACCYXKACHUA B XOIE€
peuicHuA 3a0a4,

- BJIaICHHE CTaHAAPTHBIMUA npueMaMu pemeHuA palrOHAJBbHBIX u
HUPPaUOHAJIbHbIX, TMMOKA3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYCCKHUX ypaBHeHI/Iﬁ u
HEPaBEHCTB, UX CUCTEM,;
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- ¢(hOpMHPOBAHHOCTh YMEHHUS PACIO3HABATh HA YEPTEKaX, MOAEINSAX U B PEATbHOM
MUpE reOMeTpUIeCKe PUTypBI,

- IPUMEHEHUE W3Y4YEHHBIX CBOHCTB TeoMeTpuuecKux ¢uryp u GopMyn s
pelIeHns] TeOMETPUYECKHX 3a7a4 U 3a7a4 C MPAKTUYECKUM COZEpPKaHUEM,

- yMEHUH HAaXOAWThb W OLEHUBATh BEPOSTHOCTH HACTYIUIEHHS COOBITHHA B
MPOCTEHUININX TNPAKTUYECKUX CUTyalUsX W OCHOBHBIE XAapPaKTEPUCTUKHU CIy4aiHBIX
BEJINYUH,

-3HAHUI OCHOBHBIX TeopeM, (OpPMyJd M YMEHUS WX MPHUMEHSTb, YMEHUS
JOKa3bIBATh TEOPEMBI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHS 3a/1ad,;

- c(pOPMHUPOBAHHOCTb YMEHHH MOJENUPOBATh PeajibHble CHUTYAallMH, HUCCIENOBAThH
MOCTPOEHHBIE MOJIENI, UHTEPIPETUPOBATD MOJYUYECHHBIN PE3yNbTaT,

- BJJaJleHNe yMEHHEM XapaKTepu30oBaTh IOBEACHUE (QYHKIMHA, HCIOJIb30BAHUE
MOJIYYEHHBIX 3HAHUH U ONTMCAHUS U AHAJIN3a PEaIbHBIX 3aBUCUMOCTEN,

- BJIAJICHUE YMEHHSIMU COCTABJICHHUsI BEPOSITHOCTHBIX MOJIENIEH MO YCIOBUIO 3aa4u
U BBIUUCJICHUS] BEPOSITHOCTH HACTYIUIEHHs COOBITHH, B TOM 4YHCJIE€ C NPUMEHEHHUEM
¢dbopMy1 KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; HCCIIETOBAHMS
CIy4alHBIX BEJIMYUH 10 UX PACIPEIEICHUIO.

Pe3yabTaThl OcHOBHBIE MTOKA3ATEIH Pe3yJIbTATOB DopMbI 1
(ocBoeHHbIE NMOATr0TOBKH p
MeTo/bI KOHTPOJIA
KOMIeTEeHIHH)
copmupoBaHHOC - IEMOHCTpAIHsI 3HAHUH O CYIIHOCTH Tecmur
Tb  TPEACTABICHUH O | MATEMATUYECKUX IMOHSITHH U METOIOB. HHupchpepenyup

MaTeMaTHKe Kak 4YacTH
MHPOBOM KYJIBTYpbl H O
MecTe  MaTeMaTUKU B
COBPEMEHHOH

LUBUJIM3ALUH, O CHOCO0ax
ONHUCaHUsA Ha
MaTEMaTHYECKOM  SI3BIKE
SIBJIEHUH PEAIbHOrO MUPa

OBAHHBII 304em

c(hOpMUPOBAHHOC
Tb  NIPENCTABICHHH O
MaTEMaTHYECKUX
TIOHSITHSIX KaK 0
BAKHEHIIUX

MaTEMAaTHYECKUX MOJEISIX,
MO3BOJISIOIIMX OMUCHIBATH
51 U3y4aThb pasHble
IpoLecCel U SIBJICHWS,
MOHUMAHHE BO3MOKHOCTH
AKCUOMAaTU4YECKOr0
MOCTPOEHUs
MaTE€MaTHYECKUX TEOPUI

- I€MOHCTpaLUs 3HAHUH O CYLIHOCTH
MaT€MAaTUYECKUX OHATHI U METOAOB,

- TOHUMAHUE BO3MOKHOCTH
AKCMOMATUYECKOTO MOCTPOEHUS
MaTE€MaTUYECKUX TEOPHUIL.

Tecmor
Jugppeperyup

OBAHHBLI 304em

BJIa/ICHUE
METOJaMH  J0Ka3aTesbCTB
U QITOPUTMOB PELICHMUS,
yMEHHEe WX TMPUMEHSTH,
MPOBOMIUTH TOKA3aTEIbHbIE
paccy>kleHHss B XOfe

- IEMOHCTpALUs BJIaJ€HUs METOIaMU
JI0Ka3aTeNbCTB U aITOPUTMOB PELICHUS,

- JeMOHCTpauus  yMeHMs  MX
NPUMEHATb,  TNPOBOAUTH  JOKa3aTeJbHbIE
paccykJIeHUs B XOJI€ peLIeHMs 3a1a4

Tecmuwi

Ipaxmuuecku
e 3a0anus

Hugppepenyup

OBAHHBLI 304em
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pelIeHus 3a1a4

BJIAZICHUE
CTaHIAPTHBIMU TPUEMAMHU
peLIeHNs] PalUOHAIBHBIX U
HUppaluOHAIBHBIX,
MOKa3aTeNbHBbIX,
CTENECHHBIX,
TPUTOHOMETPHUUECKUX
YPaBHEHU U HEPABEHCTB,
UX CUCTEM

- I€MOHCTpaLus BJIageHUs
CTaHAAPTHBIMU IPUEMAMH PELICHUS
paLMOHANBHBIX U UPPALIMOHAIBHBIX
MOKA3aTeNbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM,

2

Tecmuwi

Ipaxmuuecku
e 3a0anus

Hugppepenyup

OBAHHBII 304em

chOpMUPOBAHHOC
Tb  MPEACTaBlieHUH 00
OCHOBHBIX TIOHSTHSIX,
uaesx u METOmax
MaTEeMaTHYECKOrO aHAIN3a

- neMOHCTpanus chOPMUPOBAHHOCTU
npencTaBieHnii 00 OCHOBHBIX TIOHSATHSIX,
UnesX U METOIaX MaTEMAaTHYECKOTO aHATN3A.

Tecmuwi

Ilpaxmuuecku
e 3a0anus

Hugppepenyup

OBAHHBLI 304em

BJIafICHUE - IeMOHCTpaLHs BIIAZICHHS Tecmur
OCHOBHBIMH TOHSATUSIMH O | OCHOBHBIMH TOHATHUSIMH O IUIOCKUX U lIpaxmuyecku
IUIOCKHX U | IPOCTPAaHCTBEHHBIX TEOMETPHUYECKUX | € 3a0anusl
MIPOCTPAaHCTBEHHBIX ¢durypax, uX OCHOBHBIX CBOMCTBAX; 3auem
reoMeTpHUYeCcKuX (Qurypax, - TEMOHCTPALHS YMEHUs
UX OCHOBHBIX CBOWCTBAX; | pacCliO3HaBaTh HAa 4YEPTEXKaxX, MOJENAX H B
c(OpMUPOBAHHOCTD peasbHOM MHpPE reOMeTpuiecKre (PUrypsl;

YMEHHsI PACIO3HABaTh Ha - JEeMOHCTpauus  IpPUMEHEHHs
YepTekax, MOAENSX U B | U3YUYEHHBIX CBOIHCTB I€OMETPHUYECKUX (UTYP
peasbHOM mupe | 1 popMyn I peleHUs] TeOMETPUYECKUX
reoMerpuueckue (Qurypel, | 3amad W 3amad ¢ [PAKTHYECKUM
NPUMEHEHHE  U3YYEHHBIX | COAEPKAHUEM.

CBOMCTB T€OMETPUYECKHUX

buryp u dopmyn ansa

pELIeHHs] TeOMETPHUYECKUX

3ama4 U 3amad C

MPaKTHYECKIM

cofiep>kaHueM

copmupoBaHHOC - neMOHCTpanus chOPMUPOBAHHOCTU Ipaxmuyecku
Tb  TPEACTABICHUH O | MPENCTaBJIEHUH O Tpouleccax M SBJICHUSX, | € 3a0anus
mpoleccax U sABJCHUAX, | UIMEIOIUX  BEPOSITHOCTHBIM  XapakTep, O JHupgpepenyup
UMEIOIIUX BEPOSTHOCTHBINA | CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B | osauHuvlil 3a4em

Xapakrep, 0
CTAaTUCTUYECKUX

3aKOHOMEPHOCTSIX B
pearbHOM Mupe, 00
OCHOBHBIX MOHSTHSIX
3JIEMEHTaPHOU TEOPUH
BEPOSITHOCTE, YMEHHH

HAXOIWUTb U  OLEHHUBATH
BEPOSITHOCTH HACTYIUICHUS
coObITHII B mpocTeHIINX
NPAaKTHYECKUX CHUTYaLUsIX
U OCHOBHBIE

peampHOM MHpe, 00 OCHOBHBIX MOHSTHSIX
3JIEMEHTAaPHOU TEOPUH BEPOATHOCTEN,

- IEMOHCTpaLMsl YMEHUI HAaXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHHUS
COOBITHI B TPOCTEHIINX MPAKTHIECKHX
CUTyallUsiX M OCHOBHBIE XapaKTEPUCTUKH
CIy4YailHbIX BEJIMYMH,

21




XapaKTEPUCTUKHU
CJIyYailHbIX BEJIUYUH,

c(OpMHUPOBAHHOCTD - IEMOHCTPAIUs 3HAHUN OCHOBHBIX Tecmuor
MPEeACTaBICHUI 0 | TeopeM U GOPMyYJT MATEMATHKH. Jlugppepenyupos
HEOOXOUMOCTH aHublil 3auem
I0Ka3aTeIbCTB npu
00OCHOBaHHUU
MaTEMaTHYECKUX
YTBEPXKACHUM W PO
AKCHOMATHKHU B
MPOBEJICHUH ey KTHBHBIX
paccy KIeHHU,

c(OpMHUPOBAHHOCTD - IEMOHCTpALUs 3HAHUHN O CYIHOCTH Tecmuor
MOHSITHIHOTO arapara Mo | MaTeMaTHYeCKHUX MOHSITHIA U METOJIOB; Jlugppepenyupos

OCHOBHBIM pazziesiaM Kypca

MaTE€MaTHKU, 3HaHUU
OCHOBHBIX TEOpEM,
dbopMyn W yMeHUS UX
MPUMEHSTD; YMEHUS
JOKa3blBaTh TEOPEMBbI U

HaXOo4uTb HECTAHAAPTHBIC
Croco0bI peleHus 3a/1ad,;

- I€MOHCTpaLMsl 3HAHUN OCHOBHBIX
TeopeM U POpMyJT MAaTEMATHKH,

- ACMOHCTpPalUAa YMCHHUA NOKA3bIBATb
TEOPEMBI U HAXOAUTH HCCTAHAAPTHBIC
CrocoOBI pelIeHus 3a/1a4.

AnHbI 304em

c(hOpMHUPOBAHHOCTH
YMEHHH MOZEIUPOBATD
peasbpHbIe CUTYaLlUH,

HCCJIEIOBATh TTOCTPOEHHBIE
MOETTH,

- I€MOHCTpaLysl YMEHUI MOAEIUPOBATh
peanbHble CUTyaluH, UCCJIEAOBATH
MOCTPOEHHBIE MOJENH, WHTEPIPETUPOBATH
MOJIy4ECHHBINA PE3yJbTar,

Tecmuvr

IIpakmuueckue
3a0anus

Jlugppepenyupos

AnHbI 304em

UHTEPIPETUPOBATD
MIOJIyYEHHBIN Pe3yJIbTaT;,

c(OpMHUPOBAHHOCTD - IEMOHCTpALUs 3HAHUH OCHOBHBIX Tecmuvr
MpeaCTaBIeHUH 00 | TeopeM 1 HOPMYJT MATEMATHYECKOTO Ipaxmuueckue
OCHOBHBIX MOHSTHSIX | aHAJIN3A, 3a0anust
MaTEeMaTHYECKOrO aHaJlnu3a - IEMOHCTpALsI HABbIKOB JHugpcpepenyupos

1 UX CBOMCTBAX, BJIaJcHHE
YMEHHEM XapaKTEPU30BAThb
MOBEICHNE byHKUHH,
HCIIOJIb30BaHUE
MOJYYCHHBbIX 3HAHUN 17
ONMCaHUs U aHAJIN3a
peasbHBIX 3aBUCUMOCTEN;

uccienoBanusi GyHKIUNA ¢ TOMOIIBIO
NPOM3BOIHBIX U TpaduuecKoro n3o0paskeHus
rpadukoB (QyHKIIHIA;

- IEMOHCTpALMs] HABBIKOB HAX OJKIEHUS
IoWaaed KPUBOJIMHENHBIX TpaneLui ¢
MOMOLIBIO UHTErpana.

AHHbBI 304em

c(hOpMHUPOBAHHOCTH
NpeACTaBICHUN 00
OCHOBHBIX MOHSITUSX,
unesx u MeToaax
MaTEeMaTHYECKOrO aHAIN3a

- JeMoHcTpauus Cc(OPMHPOBAHHOCTH
npencTaBieHnii 00 OCHOBHBIX TIOHSATHSIX,
UesX U METO/IaX MaTEMAaTHUYECKOTO aHATN3a.

Tecmur

IIpaxmuueckue
3a0anus

Jlugpghepenyupos

AnHbBI 304em

BJIJICHUE YMEHUSAMU
COCTaBJICHUS
BEPOSITHOCTHBIX ~ MOJENeN
0 YCIOBHIO 3aJa4d U
BBIUHUCJIEHUSI BEPOSTHOCTH

- JAEMOHCTpauMsl BIAACHUS YMEHHSAMHU
COCTABJIEHUs] BEPOSTHOCTHBIX MOJeNeH 10
YCJIOBHIO 33/1a4U M BBIYUCIIEHHS BEPOSITHOCTH
HACTYIUICHUsT COOBITUH, B TOM HYHCIE C
npuMeHeHneM (popMmys KOMOWHATOPHKH U

IIpakmuueckue
3a0anus
3auem
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HACTYIUJICHUS] COOBITHH, B
TOM YHCJI€ C TIPUMEHEHUEM
bopMyT KOMOMHATOPUKH W
OCHOBHBIX TEOPEM TEOPHUHU

BEPOSITHOCTE,
WCCIIEAOBAHUS CITy4alHbIX
BEJINYUH o 1554
PacIpenesICHUIO.

OCHOBHBIX TEOPEM T€OPUH BEPOSTHOCTEH;
- IEMOHCTpaLUsl YMEHUsI UCCIIENOBAHUS
CJIy4alHBIX BEJINYUH M0 UX PaCIpPenesICHUIO.
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6.1.1IporpaMmma oueHUBaHUSI KOHTPOJIUPYEMOii KOMIICTEHIUM:

Konrponupyemsie .
MOy TH, pasielthi Konrponupyemsiit IIpencraBneHne OLIEHOYHOIO CPENCTBA B
pe3ysbTaT donme
(TeMbl) IUCIUTLINHBI
Tema 1.1, c(hOpMUPOBAHHOCTH eTecr 1. JlelicTBuTENBHBIE

JeHcTBUTEIbHBIE IPEACTABICHUN O qUCa

uHcaa MaTEMAaTHKE KaK HaCTH e Tect 2. JleiicTBUTENbHBIE
MHPOBOH KYJBTYPBI U O
MeCTe MaTeMaTUK!U B anca
COBPEMEHHOIT ¢ JluddepeHrpoBaHHbINA 3a4eT
LMBUJIU3ALUH, O 3a 1 nepBrIii cemecTp
crioco0ax ONMuCaHus Ha
MaTEMaTUYECKOM SI3bIKE
SIBJICHUHN PEAJIbHOTO MUPA,
c(hOpMUPOBAHHOCTh
MOHATUIHOIO  anmapara
[0 OCHOBHBIM paszfenam
Kypca MaTeMaTHKU
yMEHUE MPUMEHSTD . IIpaxTuyeckue 3ananus
METO/bI TOKA3aTEILCTBA U 1o TeMe  «JlelCTBUTEIbHBIE
aJTOPUTMBI peleHus, qucna»
NIPOBOAUTH e [IpakTnueckue 3ananus no
AOKA3aTCIIbHbIC TeMe «BeCKOHEUHO yObIBaroIIast
pacCysiieHiA B XOne reoMeTpuyecKas Iporpeccus»
peleHus
3a71a4;ChOPMUPOBAHHOCTS e [IpoBepounas padbora Nel.
SHAHHE OCHOBHBIX JIefiCTBUTEIbHBIE YNCTIA.
TEeopeM, bopmyn u ¢ JluddepeHrpoBaHHbINA 3a4eT
YMEHMA UX TIPUMEHATD 3a | mepBbIii ceMecTp

Tema 2.1. C(I)OpMI/IpOBaHHOCTb e Tect 3. CreneHHas (I)yHK]_u/I;[,

Crenennast pyHKuust | npencrabieHuit 00 e Tect 4. UppanuoHnanbHble
OCHOBHBIX HNOHATUAX, YpaBHECHMSI U HEPABEHCTBA
Hnesx u MeToAax o JTuddhepeHINPOBAHHBIN 3a4eT
MAaTEMATHYECCKOTO 3a 1 HepBbeI ceMecTp
aHaNNu3a,
c(hOpMUPOBAHHOCTH
npeacTaBIeHUN 00
OCHOBHBIX MIOHSITUAX
MaTeMaTUYECKOI0

aHaJIM3a U UX CBOUCTBAXx.

BJIAJICHHE CTaHIAPTHBIMU o [IpakTHueckue 3agaHust
npueMamu perueHus no teme "OOpatHble QyHKITH"
palMOHATbHBIX H ° IIpakTnueckue 3agaHus
"

MPPALIHOHAIBHBIX, 0 O TEME I/Ippaunonanbﬁlme

yYPaBHEHHsS U HEPABEHCTBA
MOKa3aTeJbHBIX,

o IIpoBepounas pabora
CTETEHHBIX,

Ne2. Crenennast pyHKITHS.
TPUTOHOMETPHUECKUX . TubdepermposasHbiii
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

IIpencrasieHne OLEHOYHOTO CPEICTBA B
donme

YPaBHEHUN U HEPABEHCTB,
UX CHUCTEM, BJAJCHHE
yMEHUEM
XapaKkTepU30BaTh
MOBE/ICHHE byHKUIMIA,
HCIIOJIb30BaHUE
MOJIyYE€HHBIX 3HAHUN IS
ONMCaHUs M  aHAJINU3A

peanbHbIX 3aBUCUMOCTEN

3a4eT 3a | mepBhlil cemecTp

Tema 3.1. c(hOpMUPOBAHHOCTh . Tect 5. IlokazarenbHas
Moka3zarenbHas TpeICTaBIeHHI 06 byHKIms
Gynxuns OCHOBHBIX MOHSATUSIX, ° HAnddepeHunposanHbIi
HIeX - MeTOax 3a4eT 3a | mepBeIil cemecTp
MaTEMaTHYECKOTO
aHanu3a,
c(hOpMUPOBAHHOCTH
npeacTaBIeHUN 00
OCHOBHBIX TIOHSITUSX
MaTEMaTHYECKOTO
aHaJIN3a U UX CBOWMCTBAX.
BJIANICHNE CTaHAAPTHBIMU o IIpaxTuyeckue 3ananus
npHeMaMu pelenus o teme "llokaszaTesbHbIE
PALOHATBHBIX - ypaBHEHUsI U HEpaBeHCTBA".
HPPAHOHATHBIX, o IIpoBepounas pabora
HOKA3ATEBHDIX, Ne3. IlokazaTenbHble ypaBHEHUS
U HEPaBEHCTBA
CTOMEHHBIX, o HuddeperunpoBanHbIii
TPUTOHOMETPHIECKHX 3a4eT 3a 1 TepBbIi CEMECTp
ypaBHEHHI U HEPABEHCTB,
UX CHCTEM; BJIAJICHHE
yMEHUEM
XapaKTepU30BaTh
MOBEJICHUE (byHKIUH,
UCTIOJIE30BAHUE
MOJTyYE€HHBIX 3HAHUHN IS
ONMHMCAaHUA W  aHaJIN3a
peanbHBIX 3aBUCUMOCTEN
Tema 4.1. cpOpMHPOBAHHOCTD e Tect 6. Jlorapupmuueckast
Jlorapupmuaeckas IIPEICTaBICHUN 00 byHKIHsT
dyHKuun OCHOBHBIX NOHATUSIX, ° I[I/I(b(bepeHuI/IpOBaHHbH‘/'I 3a4eT
nnesax " METOIaX 3a 1 mepBbIil ceMecTp
MaTEMaTHYECKOTO
aHaNu3a,
c(hOpMUPOBAHHOCTH
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Kontponupyemsie

KonTtponupyemsiii IIpencraBieHne OLICHOYHOTO CPEACTBA B
MOZIYJIY, Pa3aebl
pe3ysbTaT donme
(TeMbl) TUCIUTTNHBI
npeaCTaBICHUN 00
OCHOBHBIX TIOHSATHSIX
MaTeMaTHYECKOrO

aHaJIM3a U UX CBOUCTBAXx.

BJIAJICHUE CTaHOAPTHBIMU
NpUeMaMu peLueHust
paLuOHANIBHBIX u
HUPPALMOHAJIbHBIX,
MOKA3aTeNbHBIX,
CTEMEeHHBIX,
TPUTOHOMETPUYECKHUX
YPaBHEHUI U HEPABEHCTB,
UX CHUCTEM, BJAJCHHE
YMEHHUEM
XapaKTepU30BaTh
NOBe/IeHNE byHKUIMIA,
HCIIOJIb30BaHUE
MOJIYYEHHBIX 3HAHUU IJIs
ONMCaHUs M  aHAJINU3A
peabHbIX 3aBUCUMOCTEN

e [IpakTnueckue 3ananus no
teme "Jlorapupmudeckas
byHKIUSA"

e [IpoBepounast pabora Ne 4 mo
Teme ".morapudpmMuaeckas
byHKIUSA"

¢ JluddepeHrpoBaHHbIi 3a4eT
3a 1 mepBbIil ceMecTp

Tema S.1.
Tpuronomerpuieckue

(popmy.bl

c(hOpMUPOBAHHOCTH
npeacTaBIeHUN 00
OCHOBHBIX MOHSITHSX,
unesix u MeToaax
MaTeMaTHYECKOro
aHaJIN3a,
c(hOpMUPOBAHHOCTH
npeaCcTaBIeHUN 00
OCHOBHBIX MOHSITHSIX
MaTeMaTHYECKOro

aHaJiM3a U UX CBOUCTBAX.

e Tect 7. Tpuronomerpuyeckue
bopmybl

¢ JluddepeHrpoBaHHbINA 3a4eT
3a 1 mepBbIil ceMecTp

BJIAACHUEC CTaHAAPTHBIMU

NpueMaMu peLueHns
PaLMOHAJIBHBIX "
HUppPaLlUOHAJbHBIX,
MOKA3aTeJIbHBIX,
CTEMEHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUN U HEPABEHCTB,
150:¢ CHUCTEM, 3HAHUU
OCHOBHBIX TEOpEM,

bopMysT U yMEHUS UX
NPUMEHSITh; yYMEHUsI
JOKa3bIBaTh TEOPEMBbI U

HaXO4uTb HECTAHAAPTHLIC

e [IpakTrueckue 3a1aHns IO TEME
"Paguannas mepa yriaa. [losopot
TOYKH BOKPYT Hadaia KOOpAHHAT"

e [IpakTrueckue 3a1aHns IO TEME
"Tpuronomerputucckue dhopmy.asr"

e [Iposepounas padorta Ne5 mo
teme «TpuroHOMETpHUIECKHES
hopMy B

e JluddepeHunpoBaHHBIH 3a4€T 32
1 mepsBIf cemecTp

26




Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

HpeHCTaBHeHI/Ie OLICHOYHOrO CpEeACTBA B

donme

crocoObl pelieHus 3a1ay,

Tema 6.1.
MapannenbHoOCTH
NPSMBIX H MJIOCKOCTEH

BJIAJICHHE OCHOBHBIMH
MOHSITUAMH O IDIOCKUX W
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
NOKa3aTeNbCTB npu
000oCHOBaHUU
MaTEMAaTHYECKUX
VTBEPKICHUH H  POJIH
AKCHOMATHKHU B
MPOBEICHU U

Je Ty KTUBHBIX
PacCyKIAEHHUI,

e Tect 8. [TapannenbHOCTH U
NEePHEHIUKYIIPHOCTD NPAMBIX U
IUIOCKOCTEI.

® 3a4eT 110 TeEME
((MHOFOFpaHHI/IKI/I»

NPUMEHEHHE W3yYeHHBIX
CBOMCTB T€OMETPUUYECKHUX
buryp u dopmyn mis
peLeHus
reOMETPHUYECKUX 3a7ad U
3ama4  C MPaKTHYECKHM
COIEpPIKAHUEM,
c(hOpMUPOBAHHOCTH
YMEHHUH  MOAENHNPOBATH
peabHbIe CHUTYaIlUH,
HCCIIEIOBATh
NOCTPOCHHBIE  MOJEIH,
UHTEPIPETHPOBATH
NOJIYYEeHHBIH  Pe3yJIbTarT;
yYMEHUs JOKa3bIBATh
TEOpeMBbl M  HAaxXOOUTh
HECTaHJAPTHBIE CIIOCOOBI

peUieHuA 3a0a4,

e [IpakTrueckue 3aaHns IO TEME
"TlapannensHOCTh MPAMBIX, IPSIMON
U TIIOCKOCTH"

e [IpakTrueckue 3a1aHns IO TEME
"B3anMHOE pacrnonokeHHE IPSMBIX
B IIPOCTpaHCTBE"

e [IpakTrueckue 3a1aHns IO TEME
"Tetpasap u napamnencnunes”

e [Ipoeepounas padorta Ne6 mo
teme "[lapanmenpHOCTE NPAMBIX U
IIOCKOCTCH"

e [Iposepounas padorta Ne7 mo
teme "[lapannenpHOCTE MIOCKOCTEH.
Terpasap u napanienenumnes.”

¢ 3aueT IO TEME «MHOTOTPAHHUKN

Tema 7.2.
IlepneHauKyISIPHOCTD
NPSMBIX H IJIOCKOCTEH

BJIAJICHHE OCHOBHBIMH
MOHATHSIMH O TUTOCKHX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢urypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH

e Tect 8. [TapannenbHOCTH U
NEePHEHIUKYIIPHOCTD MPAMBIX U
IUIOCKOCTEI.

® 3a4eT 110 TeEME
((MHOFOFpaHHI/IKI/I»
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

HpeHCTaBHeHI/Ie OLICHOYHOrO CpEeACTBA B

donme

MPEeACTaBICHUN 0
HEoOXO0IMMOCTH
JI0Ka3aTeNbCTB npu
00OCHOBaHHMHU
MaTeMaTUYECKUX
VTBEPXKACHUN U POJHU
AKCUOMAaTHKHU B
MIPOBEJIEHU U

Jie1y KTUBHBIX
PacCCyKIAEHHI,

NpUMEHEHHE W3yYeHHBIX
CBOMCTB I€OMETPUUYECKHUX
buryp u dopmyn mus
peLeHus
reOMETPHUYECKUX 3a7ad U
3ama4  C TMPaKTHYECKHM
COIEpIKAHUEM,
c(hOpMUPOBAHHOCTH
YMEHHUH  MOAENIHPOBATH
peabHbIe CHUTYalUH,
HCCIIEIOBATh
NOCTPOCHHBIE  MOJEIH,
UHTEPIPETHPOBATH
NOJIy4EeHHBIH  Pe3yJIbTaT;
yYMEHUsI JOKa3bIBATh
TEOpeMbl M  HAaxXOOUTh
HECTaHJIAPTHBIE CIIOCOOBI
peLeHus 3aaadg;

e 3aueT o TeMe
((MHOFOFpaHHI/IKI/I»

Tema 8.1.
MHoOrorpaHHUKH

BJIAJICHHE OCHOBHBIMH
MOHSITUSAMH O IUIOCKUX H
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
NOKa3aTeNbCTB npu
00oCHOBaHUU
MaTEMAaTHYECKUX
VTBEPXKICHUH H  POJIH
AKCHOMATHKHU B
MPOBEICHU U

Je Ty KTUBHBIX

e Tect 9. MHOrOrpaHHUKHN
e 3aueT No TeMe
«MHOTOTPaHHUKI

28




Kontponupyemsie

KonTtponupyemsiii IIpencraBieHne OLICHOYHOTO CPEACTBA B
MOAYJIH, pPa3Aeiibl
pe3ysbTaT donme
(TeMbl) TUCIUTTNHBI
PacCyKAEHUM,

NpUMEHEHHE W3yYeHHBIX
CBOMCTB T€OMETPUUYECKUX
buryp u dopmyn ans
peLeHus
reOMETPHUYECKUX 3a7ad U
3ama4 € MPaKTHYECKHM
COIEPIKAHUEM,
c(hOpMUPOBAHHOCTH
YMEHHH  MOAENNPOBATH
peabHbIe CHUTYalllH,
HCCIIEIOBATh
NOCTPOCHHBIE  MOJEIH,
UHTEPIPETHPOBATH
NOJIYYEeHHBIH  Pe3yJIbTarT;
YMEHUs JOKa3bIBATh
TEOpeMbl M  HAaxXOOUTh
HECTaHJAPTHBIE CIIOCOOBI
peLeHus 3anady;

e [IpakTnueckue 3ananus no
TeMe "MHOrorpaHHuKH".
e[IpoBepounas pabora Ne8 mo
TeMe "MHororpaHHuku"

® 3aueT 1o TeMe
«MHOrorpaHHUKN»

Tema 9.1.
Tpuronomerpuieckue
YPABHeHHS

c(hOpMUPOBAHHOCTH
npeacTaBIeHUN 00
OCHOBHBIX MOHSITHSIX
MaTeMaTHYECKOro

aHaJiM3a U UX CBOUCTBAXx.

. Tect 10.
Tpuronomerpuueckue
ypaBHEHUS

o DK3aMeH 3a 2 ceMecTp

BJIJICHUE CTAHIAPTHBIMHU
NpueMaMu peLueHus
PaLMOHAJIBHBIX "
HMpPpPaLlUOHAJIBHBIX,
MOKA3aTeJIbHBIX,
CTEMECHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUN U HEPABEHCTB,
150:¢ CHUCTEM, 3HAHUU
OCHOBHBIX TEOpEM,
bopMysT U yMEHHUS UX

MPUMCHHATD,

° IIpakTuueckue 3agaHus
no teMe "TpuUroHoMerpuyeckue
ypaBHeHus"

o IIpoBepounast pabora Ne9
no Teme « T puroHomMeTrpuyecKue
ypaBHEHUS»

o DK3aMeH 3a 2 ceMecTp

Tema 9.2.
Tpuronomerpuyeckue

dyHKIHUM

BJIJICHUE CTAHIAPTHBIMHU
NpueMaMu peLueHust
PaLMOHAJIBHBIX u
HUppPalUOHAJIbHBIX,
MOKA3aTEeJIbHBIX,
CTEMEeHHBIX,
TPUTOHOMETPUUECKUX

YPaBHEHUN U HEPABEHCTB,

eTecr 11.
Tpuronomerpuueckne QyHKIUN
o DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie

MOIIY.JIH, Pa3TeNB! KonTtponupyemsiii IIpencraBieHne OLICHOYHOTO CPEACTBA B
(TeMbl) TUCITUTUTHHBI pesylibTat (ponne
ux CUCTEM,
c(hOpMUPOBAHHOCTH
npeaCcTaBIeHUN 00
OCHOBHBIX TIOHSATHSIX
MaTEMaTHYECKOTO
AHaJIN3a U UX CBOWMCTBAX.
BJIAJICHHE yMEHHEM o [IpakTuyeckue 3aaanust
XapaKTepPU30BaTh no teMe "TpuroHoMerpuyeckue
MOBe/IeHHE byHKIMIA, yHKIHH"
HCIIONB30BAHMIE o [Iposepounasi padora

MOJIYYCHHBIX 3HAHUIN JJIA
OIMMCaHusA u dHaJIu3a

Ne10 "CsoiicTBa u rpaduku
TPUTOHOMETPHUECKUX (PyHKIHMN"

3 o OK3aMeH 3a 2 CeMeCTp

peanbHBIX 3aBHCUMOCTEH
Tema 10.1. c(hOpMUPOBAHHOCTh . Tect 12. [IpoussoxHast.
IpousBoaHas u ee MPeICTaBICHUIA 0 [Ipasuna nuddhepeHpoBaHUs
reoMeTpH4YeCKHil MaTE€MaTUYECKUX ° OK3aMeH 3a 2 CeMecTp
CMBICJI TIOHSITUSX KaK 0

BAKHENIIINX

MaTEMAaTHYECKUX

MOJENSAX, TO3BOJISIFOIINX

ONMKCHIBATD W  HU3y4YaTh

pasHble  MPOLECChl |

SIBJICHUS,

c(hOpMUPOBAHHOCTH

npeaCcTaBIeHUN 00

OCHOBHBIX TIOHSATHSIX

MaTeMaTHIECKOTO

AHaJIN3a U UX CBOWMCTBAX.

BJIAJICHUE CTaHAAPTHBIMU ° IIpakTuueckue 3agaHus

npueMamu peleHus
paLOHANTBHBIX "
HUPPALMOHAJIbHBIX,
MOKA3aTeNbHBIX,
CTENEHHBbIX,
TPUTOHOMETPUYECKUX
YPaBHEHUN U HEPABEHCTB,
UX CHUCTEM, BJAJCHHE
yMEHUEM
XapaKTepU30BaTh
MOBeIeHHE byHKIMIA,
UCIIOJIb30BaHUE
MOJIyYE€HHBIX 3HAHUN IS

no Teme "IIpousBoaHas
creneHHON ¢yHkunu. [Ipasuna
i depeHIpOBaHUSI.
IIpon3BoaHbIE 31€MEHTAPHBIX
byHKIUR"

. IIpakTuueckue 3agaHus
no teMe "' eomeTpuueckuii
CMBICJI MPOU3BOAHOMN"

o IIpoBepounas pabota
Nell no reme: «IIponssonnas»
J DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

IIpencrasieHne OLEHOYHOTO CPEICTBA B
donme

ONHMCaHUs M  aHAJINU3A
peanbHbIX 3aBUCUMOCTEH,

Tema 10.2. c(hOpMUPOBAHHOCTh eTecr 13. «Hccaenosanue
IIpumenenne TIPEACTABIIEHHU 0 (GYHKIHMY C TIOMOIIBIO
NPOHU3BOJHOH K MaTEMAaTHYECKUX POU3BOTHOMN»
HCCJIE0BAHUIO MOHATHAX KakK 0 e DK3aMeH 3a 2 ceMecTp
PyHrumii BAJKHENIINX

MaTeMaTHUYECKUX

MOJIEJISIX, TO3BOJIAIOLIUX

ONMCHIBATD U H3y4YaTh

pasHble  TpoLecchl U

SIBJICHUA,

c(hOpMHUPOBAHHOCTH

npeacTaBIeHUN 00

OCHOBHBIX TIOHSATHSIX

MaTeMaTUYECKOT0

aHAJIN3a U UX CBOMCTBAX.

BJIa/ICHUE MeToaMu e [IpakTuyeckue 3agaHus o

JOKA3aTeNbCTB " teme "Bo3spactanue u yObIBaHHE

QIrOPUTMOB  PELIEHUS, byHKIMU. DKCTPEMYMBI

BJIAJICHUE YMEHUEM byHKIUN."

XapaKTepu3OBaTh e [IpakTnueckue 3agaHus O

NIOBE/ICHHE byHKIMIA, teme " IlpumeHeHue

UCIOJIB30BAHNE IPOM3BOHOM K MOCTPOEHHIO

MOJIyMEHHBIX 3HAHUN JUIS rpadukoB QyHKUIUN."

onucaHus U aHalnsa e [IpakTnueckue 3ananus no

peapHBIX 3aBUCHMOCTEIT, Teme " BeIMyK10CTh Tpaduka
¢yHkIuy, TOukK neperuda.”
e DK3aMeH 3a 2 CeMecCTp

Tema 11.2. c(hOpMUPOBAHHOCTH e Tect 14. ITepBooOpasHas u

Hurerpan NpencTaBlIeHuit 0 MHTETpa
MaTEMAaTHICCKUX e Bornipocel o Teme
MOHSATHSIX KaK 0 «Ilepsoobpasnas. Marerpam»
BA)KHCHILINX e JK3aMeH 32 2 ceMecTp
MaTeMaTHUYECKUX

MOACIAX, IO3BOJIAIOIIUX
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

HpeHCTaBHeHI/Ie OLICHOYHOrO CpEeACTBA B

donme

OINMUCBIBATDH u HU3y4aTb

pasHble  MPOLECCHl |
SIBJICHUS,
c(hOpMUPOBAHHOCTH
npeaCcTaBIeHUN 00
OCHOBHBIX MOHSITHSIX
MaTeMaTHYECKOr0O

aHaJIM3a U UX CBOUCTBAXx.

BJIafICHUE METOAAMHU
IOKAa3aTeIbCTB u
ANITOPUTMOB  PELICHUS,
BJIafICHUE yMEHUEM
XapaKkTepPU30BaTh
MOBEICHHE byHKUIMIA,
HCIIONIB30BAHUE

MOJIYYCHHBIX 3HAHUIN JJIA
OIMMCaHusA u dHaJIu3a

peanbHbIX 3aBUCUMOCTEH,

e [IpakTnueckue 3aganus no
teme "[lepBooOpazHas”

e [IpakTnueckue 3aganus no
teme "[lnomans KpuBOJMHENHON
Tpanenuun"

e [IpakTnueckue 3ananus no
TeMe "BpranciaeHue nHTerpaaos”

e [IpakTnueckue 3aganus no
teMe " [IpumeneHue
MIPOU3BOAHON U HHTErpasa K
pELIEeHUIO MPaKTUYEeCKUX 3a1a4."

e [IpoBepounas pabora Nel2 mo
teme «MHTerpam

® DK3aMeH 3a 2 ceMecTp

Tema 12.1.
BekTopn! B
NPOCTPAHCTBE

BJIAJICHHE OCHOBHBIMH
MOHSITUAMH O IDIOCKUX W
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
J0Ka3aTeIbCTB npu
o0ocHOBaHUU
MaTEMAaTHYECKUX
VTBEPKICHUH H  POJIH
AKCHOMATHKHU B
MPOBEIICHU U

Je Ty KTUBHBIX

PacCy KIeHHUH,

eTecr 15. BexTops! B
npocTpaHcTee. Meron
KOOpAMHAT B IPOCTPAHCTBE.
JIBI>KEHUS.

e Borpocs! no Teme "BekTopsl B
npocTpaHcTse. Meron
KOOpAMHAT B IPOCTPAHCTBE.
JBixenus."

e DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

IIpencrasieHne OLEHOYHOTO CPEICTBA B
donme

NpPUMEHEHHE W3yYeHHBIX
CBOMCTB T€OMETPUUYECKUX
buryp u dopmyn mus
peLeHus
reOMETPHUYECKUX 3a1ad U
3ama4  C MPaKTHYECKHM
CoIepKaHNEM
c(hOpMUPOBAHHOCTH
YMEHHUH  MOAENNPOBATH
peabHbIe CHUTYalllH,
HCCIIEIOBATh
NOCTPOCHHBIE  MOJEIH,
UHTEPIPETHPOBATH
NOJIy4EeHHBIH  Pe3yJIbTaT;
YMEHUs JOKa3bIBATh
TEOpeMbl M  HAaxXOOUTh
HECTaHJIAPTHBIE CIIOCOOBI
peLeHus 3aaadg;

e [IpakTnueckue 3ananus no
TeMe "BeKTopbl B MPOCTPAHCTBE.
Merton KOOpaAUHAT B
npocTtpaHcTse. JIBrkeHus."

o IIpoBepounas pabota
Nel3 o teme: «BekTopsl B
IIPOCTPAHCTBE)

o Ok3aMeH 3a 2 ceMecTp

Tema 13.1.
Metoa koopaAuHAT B
NPOCTPAHCTBE.
JABHKEHHS.

BJIAJICHHE OCHOBHBIMH
MOHSITUSAMH O IDIOCKUX H
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢durypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
NOKa3aTeNbCTB npu
000oCHOBaHUU
MaTEMAaTHYECKUX
VTBEPKICHUH H  POJIH
AKCUOMATHKHU B
MPOBEIICHU U

Je Ty KTUBHBIX
PacCyKAEHHUI,

eTecr 15. BexTops! B
nmpocTpaHcTee. Meron
KOOpAMHAT B IPOCTPAHCTBE.
JIBH>KEHUS.

e DK3aMeH 3a 2 ceMecTp

NpUMEHEHHE W3yYeHHBIX
CBONMCTB T€OMETPUUYECKUX
buryp u dopmyn mus
peLeHus
reOMETPHUYECKUX 3a7ad U
3ama4  C MPaKTHYECKUM
COZIIEpIKAHUEM,
c(hOpMUPOBAHHOCTH

e [IpakTnueckue 3ananus no
TeMe "BeKTopbl B MPOCTPAHCTBE.
Merton KOOpAUHAT B
npocTtpaHcTse. JIBrkeHus"

e DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

IIpencrasieHne OLEHOYHOTO CPEICTBA B
donme

YMEHHUH  MOAENHNPOBATH
peasbHble CUTyalluH,
HCCJIEeNIOBATh
MOCTPOEHHbIE  MOJEJNH,
UHTEPIPETUPOBATD
MOJIyYEHHBIH  pe3yJbTar;
yMEHUS JOKa3bIBaTh
TEOpeMbl U  HaxOJUTb
HECTaHJIAPTHBIE CITOCOOBI
peleHus 3aaay;

Tema 14.1.
Humuuap. Konyec.
HTap.

BJIAJICHHE OCHOBHBIMH
MOHSITUSAMH O IDIOCKUX H
MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX
¢urypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
NOKa3aTeNbCTB npu
0o0oCHOBaHUU
MaTEMAaTHYECKUX
VTBEP)KICHUH H  POJIH
AKCHOMATHKHU B
MPOBEIICHU U

Je Ty KTUBHBIX
PacCyKAEHHI,

e Tect 16. Hununap. Konyc.
Map.
e DK3aMeH 3a 2 ceMecTp

NPUMEHEHHE H3Y4YEeHHbIX
CBOMCTB I€OMETPUUYECKUX
buryp u dopmyn mus
peleHus
reoMeTpUYEeCKUX 3a7ad U
3a7a4  C TPaKTUYECKUM
COJZIEpKaHUEM,
c(hOpMUPOBAHHOCTH
YMEHHH  MOAENHPOBATH
peasibHble CUTyalluH,
HCCIIEeNI0BATh
MOCTPOEHHbIE  MOJEJNH,
UHTEPIIPETUPOBATD
MOJIyYEHHBIH  pe3yJbTar;
yMEHUS JIOKa3bIBaTh
TEOpeMbl U  HaxOJUTb

e [IpakTnueckue 3ananus no
teme "Hunuuap. Konyc. ap."
e [IpoBepounas pabora Nel4 mo
teme "Hunuuap. Konyc. Hap."
® DK3aMeH 3a 2 CeMecTp
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

Konrponupyemsiit
pe3yJsbTaT

IIpencrasieHne OLEHOYHOTO CPEICTBA B
donme

HECTaHJAPTHBIE CIIOCOOBI
pelieHus 3a1ad;

Tema 15.1.
O0BeMBI T,

BJIAJICHHE OCHOBHBIMH
MOHITUAMH O IUIOCKUX H
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX
¢urypax, WX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTh
MIPEeACTaBICHUN 0
HEOOXOIUMOCTH
IOKa3aTeJIbCTB npu
000oCHOBaHUU
MaTEMAaTHYECKUX
VTBEPKICHUH H  POJIH
AKCUOMATHKHU B
MPOBEJICHU U

Je Ty KTUBHBIX

PacCy KIeHHUH,

e Tecr 17. [lonsitue oOpema.
O6beM npsIMOYTOJIBHOTO
napajuieNienunesa.

e Tect 18. O6BeM npsMOii
NPU3MbI M LUTHHIPA.

e Tect 19. OObem mapa u
I0Maab Chephl.

e DK3aMeH 3a 2 CeMecCTp

NPUMEHEHHE H3yYeHHBIX
CBOMCTB T€OMETPHUYECKUX
buryp u dopmyn mus
peLeHus
reOMETPHUYECKUX 3a7ad U
3ama4  C MPaKTHYECKHM
COIEpPIKAHUEM,
c(hOpMUPOBAHHOCTH
YMEHHUH  MOAENHUPOBATH
peabHbIe CHUTYalllH,
HCCIIEIOBATh
NOCTPOCHHBIE  MOJEIH,
UHTEPIPETHPOBATH
NOJIy4EeHHBIH  Pe3yJIbTarT;
yYMEHUsI JOKa3bIBATh
TEOpEeMbl M  HAaxXOOUTh
HECTaHJIAPTHBIE CIIOCOOBI
peLeHus 3anadg;

e [IpakTnueckue 3aganus no
teme "OObembl Ten"

e [IpoBepounast padora Nel5 mo
teme «O0BeMbI Te»

e DK3aMeH 3a 2 ceMecTp

Tema 16.1.
Komo0unaropuka.

c(hOpMUPOBAHHOCTH
npeaCTaBIeHUN 00
OCHOBHBIX MOHSITHSX,
unesix u MeTonaax
MaTeMaTHYECKOro

DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie

KonTtponupyemsiii IIpencraBieHne OLICHOYHOTO CPEACTBA B
MOJYJIH, Pa3eibl
pe3ysbTaT donme
(TeMbl) TUCIUTTNHBI
aHamn3a,
c(hOpMUPOBAHHOCTH

MOHATHITHOIO  anmapara
[0 OCHOBHBIM pasfenaMm
Kypca MaTe€MaTHKH,

e [IpakTnueckue 3ananus no
teme «KomOuHaTopuka»
e DK3aMeH 3a 2 ceMecTp

Tema 17.1.
DJIleMeHThI TeoOpHH
BEPOSITHOCTH H
CTATHCTHKH.

BJIAJICHHE METOAAMHU
IOKa3aTeIbCTB u
AITOPUTMOB  PELICHUS,
3HAaHUI OCHOBHBIX
TEOpeM, bopmyn
YMEHHUS UX MPUMEHSITD,
c(hOpMUPOBAHHOCTh
MPEeACTaBICHUN 0

nponeccax U ABJICHUAX,

UMEIOIINX
BEPOATHOCTHBIN

XapakTep, 0
CTATUCTUYECKUX

3aKOHOMEPHOCTSIX B
peasibHOM  mupe, 00
OCHOBHBIX MOHSTUSIX

3JIEMEHTapHOU TEOpUH
BEPOSATHOCTEN, 3HAHUI
OCHOBHBIX TEOpeEM,
dbopMysT U yMEHUS UX
MPUMEHSTh

DK3aMeH 3a 2 ceMecTp

YMEHUH  HaXOIWUTb U
OLIEHUBAaTb BEPOSITHOCTH
HACTYIUICHHUS] COOBITHI B
MPOCTEHIINX

MPAKTUYECKUX CUTYaLHSIX

51 OCHOBHBIE
XapaKTEPUCTUKHU
CIy4aiHbIX BEJINYWH,
BJIAZICHUE YMEHUSMU
COCTaBJICHUS

BEPOSITHOCTHBIX MO EJIeN
IO YCJIOBHIO 3a7aud U
BBIYUCIIEHHS BEPOSITHOCTH
HACTYIUICHHUS] COOBITHIA, B
TOM qrcie c
npuMeHeHueM  Gopmy
KOMOWHATOPHUKH u

e [IpakTueckue 3a7aHus IO
TeMe « DJIEMEHThl TEOPUHU
BEPOATHOCTHU U CTATUCTUKID

e DK3aMeH 3a 2 ceMecTp
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Kontponupyemsie
MOJTYJIH, Pa3aebl
(TeMbl) TUCITUTUTHHBI

KonTtponupyemsiii IIpencraBieHne OLICHOYHOTO CPEACTBA B
pe3ysbTaT donme

OCHOBHBIX T€OPEM TEOPUH
BEPOSITHOCTEN,
UCCJICTIOBAHHUS
CIy4alHBIX BEJIUYHMH IIO

UX PacHpeneNeHHIO.

6.2. TunoBbie KOHTPOJIbHBLIC 3aIaHUs WJIH HHBIC MATCPHUAJIbI

6.2.1. nuddepeHupoBaHHbIH 3a4eT/ SK3aMEH

JuddepeHurpoBaHHbIIi 3a4eT 0 MaTemMaTHke 3a 1 cemectp
1 Bapuanrt
1. Bpryuciure 3Ha4eHHE BbIPAKEHHUSA:

3375 z 11
a) 375 6)43-46i B) 9%.9% -23 +23
33 4 4

r) log,,196 1) log, 648 —log,3 €) log, 4 +log,128 K) 15"%:°

2. CpaBHHTE 3HAYCHHS BbIPAKCHUI1:
a) log,23 n log,25 0) 02" u 0,2°
3. Pemure ypaBHeHue:

a) V-3-x+x* =3 0) 87 =64
B) log,(x —2)+log,(x +6)=2
r) 52x71 — 2527x
o) x—1=+x+11

4. Pewmiure HepaBeHCTBO:
a) log,,(3x—5)>1log,,(x+1)

6) 652 > 1
36

S. Haiigure 3Ha4YeHNE BBIPAKEHHS:

T T . T T
S5cos— —4ctg— —5sin— + 71g —
2 g4 6 g4

2 BapuaHTt
1. Boraucaure 3Haqune Bblpa)KeHI/Iﬂ:
4 6 4

a) ¥4’-3"  0) 31/11——3,/3— B) 53 345 .48
) log,,144 1) log,16+log,4  €) log,81—1log, 27 3K) 77’

2. CpaBHHTE 3HAYCHHS BbIPAKCHHUI1:
a) log,3 u log,2,5 0) 53" m 53"

3. Pemiure ypaBHeHue:

a) Vix—x* -9 =1 0) 577 =1
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B) log,(x—2)+log,(x-3)=1
r) 4x+2 — 16x71
n) JI-x=x+1
4. Pemnre HepaBeHCTBO:
a) log,(2x—3)<log,(x+1)
0) 577 >25
S. HaiiguTe 3Ha4YeHHE BBIPAKEHHS:

5sin%+3tg%—5cosz—100tgz

3 BapuaHTt

1. BeruucauTe 3HAYCHHE BHIPAKCHUS
2 1 3 9
a) ¥37-8’ 0) 3\/?3/% B) 73-73 —4%.44

) log,, 121 1) log,196—1log, 4 €) log,10-1log, 250 k) 9'***

2. CpaBHuTE 3HAYCHUSI BHIPAKEHUII:

a) log. 4 u logSi 0) 01°m 0,1’

8 8

2. Pemure ypaBHeHue:
a) V-3-x+x* =3 0) 872 = 64
B) log,(x—2)+log,(x+6)=2
r) 52x—1 — 252—x
n) x—1=+x+11
3. Pemnre HepaBeHCTBO:
a) log,(x+2)<3
6) 57 <5
4. Haiigure 3HAa4YeHNE BHIPAKCHUS:

2t z—lzécosz
E6 E5)7%%

4 BapuaHT
1. Boruuciaure 3Ha4eHHE BbIPAKEHHUS

a3 21 s
a) 28 gyt st B) 54.5¢-37 +3
43 9V 9

1 3
F) log ;169 I[) log, E—logg 32 e) log36+log35 )K) 17108176

2. CpaBHHTE 3HAYCHHS BbIPAKCHUI1:

a) log,6 u log4é 0) 0,5°m 05’

5 5

3. Pemure ypaBHeHue:
a) V3x? -3 =3/8x 0) 337 =81

B) lg(x-1)-1g(2x-11)=1g2
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r) 2.4% =64
m) VS—x=+x+3

4. PemnTe HepaBeHCTBO:
a) log,(4—2x)>2
0) 32>9
S. HaiiguTe 3Ha4YeHUE BBIPAKEHHS:

. T T
sin—- cos— —1g —
3 6

S BapuanTt

1. BeruucauTe 3HAYCHHE BHIPAKCHUS

10 4 6 4
a) V4 -3° 0) 31/11% +s,/3% B) 53 +5% —4%.45

r) log, 64 1) log, 405 —log,4 €) log,2+log,32 K) 27°%°
1. CpaBHHTE 3HAYECHHS BbIPAKCHUI1:

a) log, 4 u 1og5l 0) 01°m 0,1’
5 5 4
2. Pemure ypaBHeHue:

a) Vix—x>-9 =1 0) 577 =1
B) log,;(3x—1)=-3

r) 53x+2 — 25x71

) Jx-1=x-3

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

0) 2°' <16
4. Haiigure 3Ha4YeHNE BBIPAKEHHS:

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

6 BapuaHT

1) BoruncinTe 3Ha4YeHNE BhIPAKEHHS

) 23 on s
a) 448 6)33.321 B) 57 .55 —43 +43
7 2 V74

r) log,81 n) log,192-1log,3 ¢€) log,18+log 12 K) 16"’
2) CpaBHHTE 3HAYCHHS BbIPAKCHHUI1:

a) log, 6 1 log4é 0) 0,5°u 0,5
5 5
3) Pemure ypaBHeHue:

a) Vv-9-3x+x’ =1 0) 42 =4

B) %log3(2x+ D=1
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r) 23x—1 — 43—2x
n) x—1=+x+11
4) Pemiure HepaBeHCTBO:
a) log,(2x-1)<2
0) 7*° <49
5) HaiiguTe 3Ha4YeHHE BBIPAKEHHS:

sin cosﬂ-+lg7[ clgﬂ-
4 °4

Kpurtepun oneHnBaHus 3a4eTHOH pa0doOThI CTyAeHTA.

Ecnu  cTygeHT BBIMONHWI BCe 17 TYHKTOB 334aHUM TPABHIIBHO C
HE3HAYUTEIIbHBIMU HEOYETAMU, CTYAEHT MOJYy4aeT OLEHKY "OTIMYHO",

Ecnu CTyaeHT BBINOJIHWI NYHKTOB 3a1aHuid 0T 12 1o 16, CTyIeHT noydaer
oneHKy " Xopomo";

Ecnu cTyaeHT BBINOIHWI YHKTOB 3a1aHuii OT 8 10 11 npaBuIbHO, CTYIEHT
MOJIy4aeT OLUEHKY Y TOBIETBOPUTEIBHO"

Ecnu CcTyaeHT BBINOTHUII MEHEE 8-MU ITYHKTOB 33JaHUA, CTYIECHT MOJIyYaeT

O1cHKY "He ynOBIETBOPUTENIBHO ",

JK3aMEHAUMOHHbIC OWJIETHI 10 MAaTEMAaTHKe (BTOPOIi cemecTp)
buner No 1

1. Uro HazwiBacTcs (QyHKIueih? UTo Ha3biBaeTCsd OONACTBIO ONMPEACICHUS
¢ynkumn? [lo xakod ocm ompenensercs no rpaguky o0nacTe ONpPEnCICHHS

. 1
gynxun? Kakosa oGnacTs onpenenenus GyHKImi y =x% y = —, y =+/x ? Ut0
X

Takoe HyJH QpyHKIMU? 110 Kakoi oCH ONPEACTISIIOTCS HYJIM (DYHKIIMK?

2. BIYACJIUTE:
27
353.73
a) ———;
5 3
3 2 3
0) 92 +27° —16%;

2 1 5

B) (275 -25.2)5.
3. Pemunte ypaBHeHue:
a) 2cosx—1=0; 0)1g3x =43 ;

B) 2sin’ x —3sinx +1=0;
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busier No 2

1. Uro Ha3biBacTCs 0OmacTet0 3HadyeHwin ¢QyHknuu? [lo kakoil ocwm
onpenensiercss no rpaduky ooOnacte 3HaueHWd (QyHkumu? KakoBa o00nacTh

- - 1
3HaueHuH QyHKOME y =X y = —, y =+/x? UT0 Takoe NPOMEKYTKH
X

3HaKomocTossHeTBa? Kakme CKkOOKM CTaBsATCS MPU  3alUCH  TPOMEKYTKOB
3HakomocTosHeTBa?  Kak  mo  rpaduky — ompeaenuTe  NPOMEXKYTKH
3HAKONOCTOSHCTBA?

2. YpocTuTh BBIPAKEHHE:

2) Jjab’ _3/61517 .
5 2>
C C
?
-3 3
5) ¢ Bﬁ/@;;/ﬂ
a% c b

2. llocTpoiite rpaduk pyHKIuM:

a) ¥~ OSX mepeunciiute OCHOBHBIC CBOMCTBA (DYHKITUH;
6) ¥ =S¥ nepeuncimTe OCHOBHBIE CBOMCTBA (DYHKIIHH;
B) Y =& mepeuncnnTe OCHOBHEIE CBOMCTBA (DYHKIIUH.

busier Ne 3

1. Uto Takoe mpOMEKYTKM MOHOTOHHOCTH? [10 Kakoi OcCHM OnpeacssroTcs
npoMexyTkn MOHOTOHHOCTH? Korma ¢ynknms Bospactraet? Korma ¢QyHKus
yObiBaet? Kak onpeaenmute mo rpaduky NPOMEXYTKM Bo3pactanus? Kax
ONPEACIUTE MO TPaQuKy NPOMEKYTKHA yObIBAHUS?

2. CpaBHuTE YHCIA:

a)@ " J@ . 6) @ ‘ @3;3) 8 4 g,

3. Beruucaure:

1 2
a) 7arccos— +arccos—;
2 2

. 3 2
6 arcsin(— g) + 4arccos(— 7);

B) Sarcig \J3 +36 arcsin(—g).
buner Ne 4

1. Yro Takoe HamMmeHbliee 3HAUeHUE (QyHKUMH? UTO Takoe HamOosblice
3HaueHue ¢QyHknuu? Kak onpenenuts Mo rpa@uKy HauMEHbLIee 3HAUYCHUE
¢ynkumn? Kak onpeaenuts no rpadpuky HanOoblIee 3Ha4eHUE (PyHKIUN?
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2. Haiitu oGs1actb onpeaesieHusi QyHKuum:

a) f(x)= 12

x -3

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

B) f(x):m

3. HaiiguTe npou3BoaAHYy0 pyHKIIHM:
a) y=02x-5)",

buner Ne 5

1. Kakum mnpeoOpa3zoBaHMEM M3 HM3BECTHOrO rpaduka MOKHO MOJIYYHT
rpadpuk y = f(x) + b? Kakum npeoOpa3zoBaHreM U3 U3BECTHOTO Tpaduka MOKHO
noayunut rpapuk y = f(x + a )? Kakum npeoOpazoBaHMEM W3 W3BECTHOTO
rpaduka MO>KHO MONy4uT rpaguk y = a f(x)?

2. Peluuth ypaBHeHHeE:

a) Vix—-x>-9=1;

0) x*—x-3=3.

B) x—1=+x+11.

3. HaiiguTe 3Ha4eHHe NPOU3BOAHOI PyHKIUH
y=x’-3x’-1BTOUKE x, =1.

busier Ne 6

1. OnpeneneHvie 4eTHOW W HEYeTHOH (yHKOMM. CUMMETPHS YETHOW W
HEYETHON (PyHKIMH.

2. PeliuTh HEpaBEeHCTBA:

a) Vx+12 >4 x;

6) V2x—x? +122x-3;

B) Vx+2 <x.

3. Hanuuiure ypaBHeHHE KacaTe/IbHON K rpaguKy (pyHKIHH
y=-x>+6x> -8 BTOYKE C a0CIHCCON x, =1

buner Ne 7

1. OOGparumble Qynkumu. OOparHble (QyHKIMM. ['paduknm U CBOWCTBA
B3aUMHO OOpaTHBIX (YHKIUNA.

2. Beluncsiure 3HA4YCHNE BHIPAKCHUS S

a) log,,196;

0) log, 648 —1log, 3
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B) log, 4 +log,128.
3. HailauTe CTAHOHAPHBIC TOYKH PYHKIIUM:

) f() =+

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

busier Neo §

1. beckoHeuHo yObIBaromas reomerpuieckas nporpeccus. @opMysibl n-oro
YJIcHa, cyMMa O€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCHIA.

2. CpaBHUTE 3HAYCHHS BbIPAKECHHIA:

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

0) 52*°m 52",

B) log, ;1,6 U log,;2,5.

3. HaiiguTe npoMeXyTKH BO3pACTAaHUs M YObIBAHUA (PyHKLHH:

a) f(x):4x+3;

6)]‘(x):x3 -2x° —7x+3.

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

1. Apudmernuecknii KOpeHb HaTypasibHOH creneHu. CpoiicTBa. CBolicTBa
CTETCHEH C HATYPAIbHBIM IMOKA3aTEIEM.
2. Pemiure ypaBHeHHe:

a) 8" =0,125;
6) logyx + logs(x + 3) = logs(x + 24);
B) 3x+1 — 27.)(,'*1 ‘

3. HaiiguTe TOUKH 3KCTPEMyMa H 3HAYEHHE (PYHKUIUH B OTHX TOYKAX:
1
a) f(x)= —§x3 +3x* —5x-1;

xt
6) f(x):8x+7,

3
X

x> -1

B) f(x)=

buner Ne 10
1. Omnpenenenue jorapupma 1O OCHOBaHWIO a uuciaa b. CpoiicTBa
jorapudmoB. JlecaTHUHBIC U HATYPaJbHBIC JTOTapPU(PMBI.
2. PemunTe HepaBeHCTBO:
a) log, (x2 — x) > Jog, (x +8);
6) 52x+1 > 5x+4;

2
B) log,,(5-x)>log,,——.
x—2
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3. BbIYMCJANTH HHTETPAJI:
a) jE

-
0) j(8+2x—x2)dx;

j (x> = 2x)dx

B) !
buner Ne 11

1. Jlorapudmuueckas GpyHKIUs, €€ CBOHCTBA U IPaPUK.
2. HaiinuTe 3Ha4eHHE BHIPAKCHUSI:

b b . b
a) Scos——4ctg——Ssin—+7ig—,
) 2 g4 6 g4
3z T V4 T
0) 9sin— +2fg— —cos— +1g—;
) 2 78y 3%
B) ﬁcos%—(clg%—cosg)-ﬁ.

3. BbIYMCJANTH HHTETPAJI:

a) j(3x2 —2x+ 1)y
jifczx

buner Ne 12

1. Onpenenenne CMHycCa, KOCUHYCA, TAHTEHCA U KOTAHT€HCA. 3HAKA CHHYCA,
KOCMHYCA, TAHT€HCA M KOTAHI€HCA MO YEeTBEPTSAM. TalONnMyuHbIe 3HAUYEHUSI CUHYCA,
KOCHHYCA, TAHI€HCA U KOTAHTEHCA.

2. BbIMUC/IUTD:

a) 5/45‘310 ’
0) 53 —53 ; -4%-

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

0) cosx = g;

B) cos| 3x + = _ 1
3 2
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B) f(x)=——

x+1
3. HaiiguTe npou3BoaAHY0 PyHKIHM:
a) f(x)=6+x+3x7;

B) f(x)=sinx—2¥x;

r) f(x):%—llctgx.

buner Ne 16

1. Onpenenenre MPOU3BOAHON. [ €OMETPUUECKHI CMBICT POU3BOIHOM.
2. Pemiuth ypaBHeHHe:

a) V2x+3=1;
0) V25x” —144 = x;
B) x° =+19x* —34.

3. HaiiguTe 3Ha4eHHe NPOU3BOAHOI PyHKIUH

3x+1

y=e ? BTOYKC x, =0.

buner Ne 17

1. TlpaBuna muddepenimpoBanus. [Ipou3BOJHBIE  BIEMEHTAPHBIX
(YHKLIMIA.

2. PeliuTh HEpaBEeHCTBA:

a) Vx’—6x <8+2x;

0) v24-10x <3—4x;

B) v20-x >+/x+1.

3. Hanuuiure ypaBHeHHe KacaTeJbHol K rpaguxky pynkuun y =+/x B
TOYKE ¢ a0CLMCCOM x, =1

buer Ne 18
1. Haxoxxnenue MTPOMEKYTKOB MOHOTOHHOCTH. Onpenenenue
AOKCTPEMYMOB  (pyHKIMU. HaxoKIeHue HSKCTPEMyMOB C TOMOIIBLIO

IIPOU3BOTHOM.
2. BoiMuc/IuTe 3HAYCHHE BHIPAKCHUS
a) log,,5+log,,2;
0) log, 54-1log, 2;
3 3
B) 3610g6 5 810g2 3 )
3. HaiiauTe CTAHOHAPHBIC TOYKH PYHKIIUM:
a) f(x)=x+~3-x;

6) f(x)=(x-17;
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B) f(x)=2x’-3x*-36x+40.
buner Ne 19

1. Cxema uccnenoBanust (GyHKIMKA U MOCTPOCHUS €€ rpaduka.
2. CpaBHHUTE 3HAYEHHS BbIPAKEHMIA:
a) log, 8 u log, 2,5;

6 6
1 1

7 7
5 5
B) logzz 151 logzg.

3. HaiiguTe npoMeXyTKH BO3pacTaHusi M YObIBaHUSA (PyHKLHU:
a) f(x)=x"-x;
6) f(x) = x*-2x*;

B) f(x) =

X
> +3

buner Ne 20

I. Yro ecrp mnepBooOpasHas  QyHkumu. [lpaBuima  HaXOXKACHUS
nepBooOpasHbix  (pyHkumii. OnpeneneHue wHTerpana Qysakumu. Dopmyna
Herotona — JleiiOnuna.

2. Pemiure ypaBHeHue:

a) 0277°=125;

0) log, (x2 + 72) =4;

B) 84x2+x -1,

3. HaiiguTe TOYKH IKCTPEeMyMa U 3HAYEHHE (PYHKIHHM B ITHX TOYKAX:

X +2x°
a) f(x)—W,

0) f(x)=+e —x;
B) f(x):x—\/l;.

bunmer Ne 21
I. UYro Takoe wHOrorpaHHuk? Kakoii MHOTOrpaHHUK HA3bIBACTCS
BBIMYKJIbIM? UTO TakO€ IrpaHb BBIMYKJIOTO MHOTOTPaHHUKA, peOpo, BEpIIMHA?
2. PemuuTe HEPABEHCTBO:

a) 10g2,7(x - 9) <1
0) 0,87 >087"";
B) log,vx’ +10x >log,vx—14.

3. BbIYMCJANTH HHTETPAJI:
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a) j(2x —3)dx

6)

cosxdyx

N!—.[\)\Q

|

B) ii/;dx

1

buner Ne 22

I. Yro Ttakoe mnapamenenunen? Kakod mnapamienenunes Ha3bIBacTCS
PAMOYTOJIbHBIM ?
2. HaiinnTe 3Ha4eHHE BbIPAKCHUSI:

. T T T

a) 3sin—+2cos——1g—.
) 6 6 g3

6) sin~-cos 1 z;

) 3 6 g4

T T T

B) (2tg——1g—)~+cos—.
) (g —1g7)+cos’

3. BbIYMCJANTH HHTETPAJI:
2
3
a dx
) -1[ 2x -1

6) [{x - 34 hic:

B) jZezxdx :
1

buner Ne 23

1. Yro Takoe nupamuaa (OCHOBaHWE MUPAMUbI, OOKOBBIE TPaHH, BEPLIMHA,
BbicOTa)? Kakas mupaMuia Ha3bIBacTCsl MPaBUIIBHOM?
2. BbIMUC/IUTD:

a) 3 32;
0) (3\/@—3«/?)3\/5,

20
B) 101439 . l )
2

3. Pemunte ypaBHeHue:

a) \/Ecos[2x+%}rl:0;
0) 1-sin Iz =0;
2 3
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B) f(x)=%-
-x

3. HaiiguTe npou3BoaAHY0 PyHKIHM:

X +x +x
a) y=——"-,
x+1
2
x -1
B)y= >
) x?+1

r) y=sin(x’+1).
buner Ne 27

1. YUro Ha3bIBacTCAd yriaoM MEXKAY ABYMs CKPEIIMBAIOIIUMUCA TPAMBIMEA?
Kakosa ero rpagycnas mepa? Kakue nBe nmpsiMble B MPOCTPAHCTBE HA3BIBAKOTCS
NEPNEHAUKYIISIPHBIMUA?

2. Pemiuth ypaBHeHue:

a) vx’-3=1;

0) Vx—9 =+1-x;
B) x=+x+1.

3. HaiiguTe 3Ha4eHHe NPOU3BOAHOI PyHKIIUH
y=+/5—4x BTOYKE x, =1.
buner Ne 28

1. Yto Takoe aByrpanHsbiil yron? PeOpo ABYrpaHHOrO yIiia, TPaHb
JBYTPAHHOTO yrya? YTo Takoe MTUHEHHBINA yro ABYTPaAHHOro yria?

2. PeliuTh HEpaBEeHCTBA:

a) V3x-5>x-1;

0) Vi-x>x-1;

B) Jri2<iox.

3. Hanuuure ypaBHeHHE KaCaTeIbHOM K rpa@uky (pyHKIUM y =Inx B
TOUYKE C a0CIUCCOH x, =1

Kputepun oneHnBanus 3K3aMeHAlMOHHON pad0THI CTyIeHTA.

Ecnmm CcTyneHT pam McuYepnblBalOIIMI OTBET HA TEOPETUUYECKMH BOIPOC,
BBIMOJTHWI TOJHOCTBIO TMPAKTUYECKOE 3aJaHUe, CTYACHT TONYYaeT OLICHKY
"OTnu4HO",;

Ecnum cTyneHT aan A0CTaTOYHBIA OTBET HA TEOPETUYECKHIA BOITPOC, BHITIOJIHUAT
4 MMyHKTa NPAKTUYECKOrO 3a0aHus, CTYAEHT MOJy4aeT OLEHKY " XOopomo";

Ecnu cTyIeHT 1an HEMoNMHBIN OTBET HA TEOPETUUYECKUI BOMIPOC, BBIMOIHUI 3
NYHKTA MPAKTUYECKOTO 3aAaHUsI, CTYICHT MOJIyYaeT OLICHKY
"Y TOBIETBOPUTENBHO"

Ecnum cTyieHT He Jan OTBET Ha TEOPETUYECKHI BOMPOC, BHIMOJIHAI MEHEE 3-X
IIYHKTOB NPAKTUYECKOTO 3a1aHUs, CTYACHT MOIYYaeT OLEeHKY "He
VAOBIIETBOPUTENIBHO"
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6.2.2. HanMeHOBaHNE OLICHOYHOTO CPEACTBA
Tema 1.1. /eticmeumenvHbie yucia

Tect 1
JleficTBUTE/bHBIC YHCJIA

1. Kakoe u3 uuncen sBiseTCS LENbIM?
A) 4,3
b) 0,33
B)-12
I') 13,7
2. Kakoe u3 uncen ABJIAIOTCS UPPALIMOHAIBHBIM?
A) 1,34
b) 3,4(85)
B) 5,1011011101111...
I') 1560
3. Kaxoe u3 uuncen siByisseTCsl HaTypaJbHbIM?
A)-17
b) 2,56
B)O
I') 325
4. UppaunoHaibpHble YUCaa — 3TO. ..
A) uncna, mpeacTaBuMble B BUAe OOBIKHOBEHHON HECOKPATUMOMN Apo0H;
b) uucna npencraBuMbIe B BUIE NECATUYHON APOOH;
B) uncna, npencrasumbie B Buae O€CKOHEYHON MEPHOANYECKOH TpoodHu;
I') uncna, npeacraBuMble B Bue OECKOHEUHONW HENMEPUOANIECKOH ApoOu.
5. Ilepuon npobu 3,4183183183 paseH. ..
A) 4183
b) 183
B) 83
)18
6. JleticTButenpHbIe yncia 0003HaYar0TCsl OyKBOM
A)Z
B) Q
B)R
NN
7. PaiinonanbHble YUCIa — 3TO. ..
A) 4mcna, npencTaBUMbIe B BUIe OECKOHEUHOM HETePUOINIeCKO Apodu;
b) uncna, npeacraBuMele B BUie OOBIKHOBEHHOH HECOKPATUMOH podw;
B) uucna, ucnosp3yembie pu CUeTe.
I') uncna, mpencraBUMBbIe B BUE IECATHUHON APOOH.
8. ParmoHaspHbIe Yrcia 0003HAYAIOTCS OYKBOW?
A)Z
B)Q
B)R
NN
9. Kakoe 13 uncesn He sBJISIETCS HU MOJIOKUTEIbHBIM, HU OTPULIATENbHbIM?
A)-12
B)—(-45)
B)O
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I') 78,2
10. Kakwue uncna obo3HadaroTcs OykBoit R?
A) pauMoHaJIbHBIC YNCIA,
b) nefictButenbHbIe YnCHa;
B) HarypanbHbIe ynCHa,
I') uenbie yncna.
11. Halinure 3Ha4eHUE BBIPAKEHUS V36 ++/49 .
A) 13
B) /85
B)9,2
12
12. Haligure 3HaueHne BoIpakeHus: v81-49
A) 16
b) 200
B) 63
)70
13. CpaBHUTE BRIPAXKEHUS U BRIOEPUTE TO U3 HUX, KOTOPOE HMEET OOJTbIIEe
3HAYCHUE.

oaff

B) 230
3

B) 2./32
3

r) 118
2

1
14. IlpencraBbTe 4YUCIO 5 B BUJIE CTEIICHU.

(-5)
1

b) g

B) (~5)

I s5°

OTBETHI:

1.-B),2.-B),3.-T),4.-T),5.—-B), 6. —B), 7.-T), 8. —B), 9. - B), 10. - B), 11. — A),
12. - B), 13.-B), 14. -T)

Kpurtepun oneHnBaHuA TECTOBOM padoThl CTy/ACHTA.

Konmu4ecTBO MpaBUIBHBIX OTBETOB PaBHO 14, CTYIAEHT MONYYacT OLEHKY
"OTnu4HO",;

KonuuecTBO mpaBuibHbIX OTBETOB OT 11 10 13, CTYIEHT MOMydYaeT OLEHKY
"Xopomo";

KonuyecTBOo mpaBuiibHBIX OTBETOB OT 7 10 10, CTYAEHT NOJIy4aeT OLEHKY
"Y IOBIETBOPUTENBHO"

KonuyecTBO MpaBUIIBHBIX OTBETOB MEHEE 7-MH, CTYIEHT IMOJIYYAacT OLICHKY
"He yIOBIETBOPUTEIIBLHO .
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Tect 2
JleficTBUTE/IbHBIC YHCJIA

Bapuanr 1
5\3
1. Ypocture BeIpaKEHUE: (bé) b’ :
1) b7 2)bs 3)b 4) b
2. Ynpoctute Belpaskenne  v2a’ -v18a’.
1) 6a’ 2) 6d° 3 a 4) 6a>
4/%
A3. YTIpOCTUTE BHIPAKCHUE \/— :
m
1 1 1
Vi 20 Vi Y
4-8/4~2
4. YIIPOCTHUTE BBIPAKCHUE, ———-.
4 S . %/Z
1
14/2 2) 242 3) -4+/2 4)——
) ) ) ) e}
5. YrpocTure Uist OTPALIATENBHOTO ¢ BBIPAKEHHE 3\/54a2% -3\/2461%.
)6a 2) 6ai/6 3) 12a 412a
6. HaliuTe 3Ha4YE€HUE BEIPAKCHHUSL: 6-8 7.
1)12 2)6 3)3 4)-3
7. Ynpocture Beipaxenne: b7 b7
1 0,9 27
1) Vb 2) —— )b 4) b
) b ) T ) )
8. HaiiuTe 3HaUCHHE BHIPAKCHHS: (22 .3 5 3 5. 2_§) /6.
1)-4 2)9 3)-5 4)5
9. Vmpoctute BEIpakeHue: (a’’) 3
a 2ya ¢ 3)a s 4L
a
xP -1

10. Cokparute npoOs: :
x33 +x22 +XH

1) X 2)x +1 3)% 4)x -1

Y11 11 !
11. YkaxkuTe TpOMEKyTOK, KOTOPOMY ITPUHAMIEIKUT 3HAUYCHUE BbIPAKECHUS

1) (-2;0) 2)/[1;2) 3)/0:1) 4)(2;5)



12. Haliqure 3HaYEHUE YUCITOBOTO BEIPAKEHHUS

8——21—7]-2,7 -4%; 0,65

12 36
1)9.8 2)9% 3)-9,8 4)
92
6
Bapuanr 2
1. YnpocTure BeIpakenne: a - -vV9a'" .
1) 3va 2) 94"’ 3) 3a" 4) 3d°
2. YIIPOCTHTE BHIPAKEHHE {25607 b’ secrnua<0,c<0.
1) 4ab’c® 2) -4ab’c’ 3) 16ab’c’ 4) 2ab’c
3. YOpoCTHUTE BBIPAKEHUE Y16ab" :32a"b°.
12 2) 2ab 3) 2d°b 4) 2ab’
a

4. YIIpOCTUTE BBIPAKEHUE Ja* a* .
D a* 2)a’ 3)d’ 4) a”

o R
SO

")
o

5. YpocTute BIpakKeHue

) )
=  2)—— 3)b  4Hb
)5 ) 7 ) )
6. TIpencTaBbTe JAHHOE BRIpaKEHUE B BUje cTenenu: y'7 - y»% .y~
Dy~ 2)y " 3)y’ 4y*
. 363 6
7. Haitpure 3HaY€HUE BBIPAKEHUA: 1257 |
5 36 6
1) = 2)1,2 3) — 4) —
) 6 ) ) 125 ) 25
8. Beiuuciure: 4,7 -8 ; 2,
1)-11,3 2)5,3 3)-7,3 4 11,3
9. Haitqure 3HaUYCHKUE BBIPKCHUS (0,21 6 ;)4.
1)0,36 2) 3,6 3)0,6 4)
0,18
o
10. Haiiqure 3HaYEHUE BBIPAKEHUS: — npu x = 0,0625.
1)0,5 2)2 3)4 4)0,25
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3agaua 3. YIPOCTUTH BEIPAKEHUE.

1 1

3 3_
a) i c1 _3c 1 -c;l,ciil
. c+1
c3—-c3+1 c3 -1
Pemenue:

1
O003HaUUM ¢? =u , TOTIA

( u _3u—1]‘u3+1_ u_ 3u-—1 '(u+l)(u2—u+l)_ ulu+1)—(3u—1) y
w—utl 1) w1 G url @)l —ut1)) @-url) (@)’ —u+)
uz—u+1: u’ +u—3u+l ‘uz—u+1:u2—2u+1: -1y _u-l

u-1 @)’ —u+1) u-1  @rifu-1) (@+)u-1) w+l

1

u-1_c>-1_ ¥Yec-1

==
u+l 1 c+1

6) a a+b\/3 N 2\/3 _m
Wa+vbfa-b) Na+b a-b
Pernenue:
Boigenanum oOmuii MHOKHUTENb B YACIUTENE U 3HAMEHATENIE MEPBOI 1podur
JAHHOTO BBIpAXKEHUs. [{J1s 3TOr0 MpeICTaBUM YUCIUTEIb B BUEC

1 1 33 1\ 1\ 11 1V 11 1\?
a\/aer\E:a-aZ +b-b? =a* +b* :[cﬂj J{ij :[cﬂ +b2I(a2j —a*b? J{ij J::(\/aJr@Xa—erb)

(\/EJMEXQ—\/%M)i 2\5 \/% a—\/%er L 2\5 \/% a—ab+b

Warola-s)  adb a=b (Jaf (5] va+¥b Waf b Wa—elarb)

Y Jab a—ab+b+Nb(a—b)-Vab _a-2fab+b+2Jab-2
ab Wa-b)a+b) Va b la ++/b) - a-b -
:a__bzl

a-b

3amaua 4. [I[poBepUTH CIPABEUIMBOCTL PABCHCTBA.
V74443 19-83 A
—V3=2
4-43

Peenne. PaccMOTpyUM PaBEHCTBO

V74443 19-8V3
4-43
yTo cCJin OHO BCPHO, TO BCPHO n 3a1aHHOC PaBCHCTBO.

[lycTba = V7 4\45 : %9 -8V3 , b=2++/3.TIpoaHanm3nupoBan BBIPAXKCHHS,

2 2
nosyuum, 4to a> 0, b> 0. Eciii npu 3TOM BBINOJHSAETCS PABEHCTBOA™ = b”, TO a
= b. Haxooum

=2++/3. OueBuaHO,
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3. O6paruTh B OOBIKHOBEHHYO Ap0o0b unciio 0,(25).
4. 3BecTHO, uTO 1,7<a<1,8 1 2,1<B<22.
Haiitu onenku s uncen: 1) 2a; 2) -4B; 3) a+B; 4) a-B.
5. Pemuth ypaBHeHuE: IX-141=8+2x.
6. Petnth HEpaBeHCTBO: [X-51<3.

Bapuanr 2

1. Haiitmu HOJI uncen 72 u 63.
2. Haittu HOK 4ucen 16 u 56.
3. O6paruTh B OOBIKHOBEHHYO Ap0o0b uncio 0,(27).
4. 3BecTHO, uTO 1,8<a<1,9 1 2,2<B<2 3.
Haiitu onenku mis uncen: 1) 2a; 2) -4B; 3) a+B; 4) a-B.
5. Pemnth ypaBHenue: Ix-101=6-3x.
6. Petnth HEepaBeHCTBO: [X-21<4.
Bapuanr 3

1. Haiitu HOJI uncen 80 u 64.
2. Haittu HOK yucen 12 u 15.
3. O6paruTh B OOBIKHOBEHHYO Ap0o0b unciio 0,(26).
4. 3BecTHO, uTO 1,5<a<1,6 n 2,3<B<2 4.
Haiitu onenku s uncen: 1) 2a; 2) -4B; 3) a+B; 4) a-B.
5. Pemnth ypaBHeHue: Ix-121= 4x+3.
6. Petnth HEpaBeHCTBO: [X+61<3.
Bapmuanr 4

1. Haiitmu HOJI uncen 20 u 24.
2. Haittu HOK uucen 25 u 45.
3. O6paruTh B OOBIKHOBEHHYO Ap0o0b unciio 0,(28).
4. 3BecTHO, uTO 1,2<a<1,3 1 2,6<B<2.7.
Haiitu onenku s uncen: 1) 2a; 2) -4B; 3) a+B; 4) a-B.
5. Pemute ypaBHeHue: Ix-151=3-2x.
6. Petnth HEpaBeHCTBO: [X-71<3.

Kpurtepun oneHnBaHusi NpOBEPOYHOii padOTHI CTYAEHTA.

Ecnu cTyneHT BBINOAHWI Bce 6 3aaHW NPABHIBHO C HE3HAUYUTEIBHBIMU
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTauyHo",;

Ecimm crygeHt BeimonHMn 4 3amaHus MPaBWIBHO MM 5 3aJaHuil ¢
HE3HAYUTEIIbHBIMU HEJOYETAMM, CTYJAEHT MOJy4aeT OLEHKY " XOopoIo";

Ecnu cTyIeHT BBIMONHAN 3 3a1aHusl TPABUIBHO ¢ HE3HAYMTEIbHBIMU
HEJIOYETAMU, CTYACHT MOJIyYaeT OLECHKY Y JOBICTBOPUTENBHO"

Ecnu cTyIeHT BBIMONHAN MEHEE 3-X 3aJaHHii, CTYIEHT MOJIy4aeT OUueHKy "He
VAOBIIETBOPUTENIBHO"
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x=1
x=6 <=>x=1
x<3

Otsert:; 1

3apaua 3. V-3+x-x=-1,

Pemmenne. N=-3+x=x-1
[To onpeneneHnto apuhpMETUIECKOrO KBAAPATHOTO KOPHS, UMEEM:

~3x+3=(x-1)> |-3x+3=x"-2x+1 |x’+x-2=0
x-120 x>1 x>1

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

Otser:; 1

3agaua 4. Vx-5++J1l-x=2
x—-5=20
Pemenue. O/13: { :

x>5 .
; - HET PEIICHUM.
1-x>0 x <1
O/113: 0
JIaHHOE YPABHEHUE 3aBEIOMO HE MOXKET UMETh PEIICHHU I

OTBET: HET PELLICHHUIA.

Bagaua 5. Vx’+4+vx2+9 =4
Pemenue. [1pu JTFOOBIX 3HAYEHUSAX X: Vx° +4 =2 Vx* +9 >3, IOATOMY

Jx* +4 +/x> +9>5 JleBas yacTh ypaBHEHHs 6ojblue JTU6O paBHA 5, a
npaBas paBHA 4, 3HAYUT JAHHOE YPAaBHEHHUE PELICHUI HE UMEET.
OTBET: HET PELLICHHUIA.
YpaBHeHHe 111 CAMOCTOSITEJILHOTO PelIeHus.

1. (x*-9)/2-x=0 OTBET: x, =2,x, =3
2. ¥x+¥x-2=0 x=1
3. 2Jx+5=x+2 x=4
4. Jx? +5x+1+1=2x x=3
5. y16-vx+1=4 x=-1
6. 35-Jxr15 =1 x=1
7. Nx-x+3=1 x=0
8. V3x+1-2-4/x+1=0 x=8
9. Vx—9++x = 369 x=25
o
10. V3x2 +1++4/x? +3 =/6x> +10 x=-1; x=1
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Jx+7  3x-1

11. = X=
Vx+2 AB3x-2

12. V2x+3 +43x+2 —4/2x =15 =/3x x=3

13, M2z _27x x=0; x=2

24+x 2+x
n \/10+x+\/10—x:£ =6
X X

5L 1 x=1
Cxalaxd x4y’

16. \/3 X \/x L _4 x=12; x=2

17. (x+DVx* =5x+5=x+1 x=-1; x=1; x=4

18. Vx¥x —Yxx =56 x=1024
19 1441+ xVx* 24 =x x=7

20. ¥x+44-3x-19=3 x=-45; x=20
21 y1-+/x* —x* =x-1 x=1.125
22, AB3x+1-+x+4=1 X=5
23, Jx+2-2x-3=+/4x-7 X=
24. \/x+2\/x— —\/x—2\/x+ =2 x € [2;+0)
25, (x+DV16x+17 = (x+1)(8x —23) x=-1; x=4
26. (16-x*)V/3-x=0 x=-4; Xx=3
27. Ux+8++/2x+9 =5 x=0
28 Vx+8++1-x=3 x=-35; x=-8; x=0
29 V2x-1+3x-1=1 x=1
30, —x?+2x—-1=+/x>-3x+2 x=1
31. x* —4x+32=16Vx x=4
32 +1=232x—1 ) Een N CE T
2 2
33. Jx' —2x++/5 =2x - 5-x° HET PEILECHUIA.
34, Jx11- /——1_ 1S
2
35, 3x2 +6x+7 +4/5x> +10x+14 = 4-2x —x° x=-1
36. \2x+a ++/2x =a, TIE a — napameTp. 0, ipu a=0;
M MIPHA a > 1, HET PEUIEHUAN TIPA a € (—x0;0) w (0;1)
37. f ++a =+1-x—a, rae a — mapamerp. Her peuiennii npu
ae(—oo;O)u(%;Jroo); lrat 22a—3a npu 0<a<1/2
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38 V2x-x*+3=a+2 Her pewennii npu a<-2; 1+v-a’* -2a

npu —2<a <0, 1 npu a=0; HeT pewennii nmpu a>0.

IIpoBepounas padora Ne2. CreneHHast pyHKuUus.

1 BapuanTt
1. Haiigure o6nacts onpenencHus GyHKIUH f(x) =~/x -3
2. Haiinute 3HaueHust PyHKIMU  f(x)=x’> -1 BTOYKax 1; -X.
3. Iloctpoiite rpadpuk pyHkuum  f(x)=x—2
4. lokaxxute, 4To GPyHKIUS f(x)=x’ —2x SBJISIETCS HCUCTHOM.

x? -

5. JlokaxkuTe, 4To PyHKIMUS f(x) = SIBJIIETCS YETHOM.

6. Haliqute QyHkuumro, 0OpaTHYrO JAHHOH y = 2x +3
2 BapuaHTt
1. Haiigure o6nacts onpeneneHus PyHKIMI y = /3 — x
2. Haiigure 3HaueHust QyHKIUU f(x)=1-x> B TOYKaX 2;-X.
3. Iloctpoiite rpaduk GyHKUMH f(x) =3x—6

2

4. Jlokaxxute, 4To QyHKIHS f(x) = SIBJIIETCS] YETHOM.

x*+5
5. JlokaxuTe, 4To PYHKIUS  f(x) = x’ +5x SBIASETCS HEYETHOM.
6. Haliqute QyHKumto, 0OpaTHYrO JaHHOW y =3x—4
3 BapuaHTt
1. Haitimre 06nmacTh onpeaencHus GyHKIUN y = +/x +4
2. Haiimurte 3HaueHus PyHKIIMU f(x)=x’> -3 B TOYKax 1;-X.

. Ioctpoiite rpadpuk pyHkumm y =x—4
2

x N
ABIIACTCH UCTHOMU.
x: -3

. JIOKaxuTe, 4TO PYHKIUS f(x) = 2x’ + x SBJSCTCI HCUETHOM.
. Halimute pynkumro, oOparHyro 1aHHOH y =4 —Sx
4 BapuaHT
. Haiimure oGmacts onpenenenns GyHKIUH  f(x) = /x+6
3. Haiigute 3HaueHust PyHKIMU £ (x) =3 —x’ B TOUKax 4;-X.
. Ioctpoiite rpaduk QyHkuun f(x) =2x -4

3
4. Jlokaxxure, 9to PyHKIHS  f(x) =
5
6

[E—

x?+1

2
X

SIBJIACTCS YCTHOM.

. JlokaxuTe, 4To PYyHKIUS f(x) =3x’ —x SBISETCS HCUETHOM.
. Haiigure pynkumro, oOparHyto JaHHOH y =3 -2x
S BapuanTt

3
4. Jlokaxxure, 9T0 PYyHKIHUS f(x) =
5
6

1
x> —4

[E—

. Hatiqute obnactb OnpeaciCHUs (I)yHKI_II/II/I f(x)=

[\

. Ioctpoiite rpaduk pyHkunm y=2x+4



3. lokaxkute, uTo QYHKIUS ~ SBJISETCS YETHOM. f(x)=3x" —x*
3
4. Jlokaxxute, 4To (PYHKIHS SBJISIETCS HEUETHOR. f(x) = 2x .
x* +
5. HaiiauTe GyHKINIO, 0OpPaTHYIO JaHHON V= 473X
6. Penre ypaBHEHUE 4x —5,5 = 5x —3(2x —1,5)
6 BapuaHT
. 1
1. Haliqute oOnacTte onpenencHus yHKIun 7 (x) = o
—X
2. IToctpoiite rpaduk GyHKIMH y =3x+6
3. lokaxute, uTo QyHKIUS ~ f(x)=x> +2x* SBJISICTCS YETHOM.
2
4. Jlokaxxute, uto GyHKIUS  f(x) = ad jl SIBJISIETCS HEYETHOM.
X
5. HaiiauTe GyHKIHNIO, 0OpPaTHYIO JaHHON Y= 27 3X
6. Pemute ypaBHenne 4 - 5(3x +2,5)=3x+9,5
7 BapHaHT
. 1
1. Haiiaute obnacte onpeneiaeHus GyHKIAA — f(x) = =8
x f—
2. IToctpoiite rpaduk GyHKIMK y =3x—6
3. lokaxkute, uTo QYyHKIUS  f(x) =2x° —x* SBISETCS YETHOM.
4
X — o
4. Jlokaxxute, 4To QyHKIHS f(x) = = SIBJIICTCS HECUYCTHOM.
5. Haitgute QyHKumro, oOparHyto JaHHOH y =5 —4x
6. Pemnre ypaBHeHUE 5(2 +1,5x) — 0,5x = 24
8 BapuanT
. 1
1. Haiiiute obnmactk onpeneiaeHus GyHKIAA f(x) = -
- X
2. Toctpoiire rpaduk GyHkimn Y= 2%~ 4
3. lokaxute, uTo QyHKIUS  f(x)=x* —x* SBISCTCS YETHOM.
3
4. Jlokaxxure, 4to PyHKUUA  f(x) = — SIBIISICTCSL HCUETHOM. 1
5. Haitmure GyHKIUIO, OOpaTHYIO JaHHOW V= 7~ 2X
6. Pemure ypaBHEHUE 3(0,5x — 4) +8,5x =18 —8,5x

Kpurtepun oueHnBaHus NPOBEePOYHOii paboThI CTyIEHTA.

Ecnu cTyZeHT BBIOJIHWI BCe 6 3alaHMi MPABUIIBHO C HE3HAYMTEIBHBIMH
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTauyHo",;

Ecmu cryaeHt BbINOMHMN 4 3a0aHUs NPAaBWIBHO WIA 5 3aJaHul C
HE3HAYUTEIIbHBIMU HEJOYETAMM, CTYJAEHT MOJy4aeT OLEHKY " XOopoIo";

Ecnu cTyaeHT BBINOMHWA 3 3a1aHusl IPABUIIBHO C HE3HAYUTENBHBIMU
HEJIOYETAMU, CTYACHT MOJIyYaeT OLECHKY Y JOBJIETBOPUTENBHO

Ecnu CcTyIeHT BBINOTHWI MEHEE 3-X 3a1aHHI, CTYACHT MOJIYYaeT OLEeHKY "He
VAOBIIETBOPUTENIBHO"

69



Tema 3.1. [loxkazamenvras gpynxyus
Tect mo reme " IlokazarenbHass pynkuus''
Tect S
Hoka3zareabHast QyHKIHSA

Bapmuanr 1.
1. W3 npuBeaeHHBIX HIKE PYHKINHA YKAKUTE MOKA3ATENbHYHO:
3 . 1 *
a) y=x 0) y=~7 B) y=—% r)y=e
l)aus 2)aub 3)BuUr 4)yo6ur
2. W3 npuBEICHHBIX HUKE YTBEP)KICHUN BEPHBIMU SIBJISIFOTCSL:

a) QYHKIUS y =a* MPUHAMACT B HEKOTOPOU TOYKE 3HaueHue 0,

0) QyHKIUS y =a” SBISETCS HECUETHOM;

B) QYHKIMS y =a* nepecekaeT ocb Oy B Touke (0; 1);

r) QyHKIUS y = a® TPUHAMAET TOJIBKO MOJIOXKUTEIIbHbBIC 3HAUCHUSI.

l)aus 2)aub 3)BuUr 4)o6ur
3. [Tpn Kakux 3HAYECHUSX X BBIPAXKCHUHU 4* Gosbue 17

1) x>0 2) x<0 3)x>1 4) x<1
4. OO6acThio 3HaUEHUH QPYHKIHUUA y = —3* SBJISETCS MHOXKECTBO

1) (0;+0) 2) (-0) 3) [0,+0) 4) (-o0;0]
S. W3 npuBEICHHBIX HUKE YTBEP)KICHUN BEPHBIMU SIBJISIFOTCS:

o 1
a) rpa@ukn QyHKIMA y=7" 1 y= =+ CHMMETPHYHBI OTHOCHTEIEHO OCH
OpAMHAT;

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

o 1
B) rpaduku QyHKIUH y=7" 1 y = —+ CHMMETPHIHBI OTHOCHTEIIBHO OCH
adciucc;

r) rpaduku QyHKOmA y=7" 1 y= 7% nepecekarot ocb Ox B Touke (1; 0).

l)ans 2)anb 3)BUT AYour

6. M3 npuBeeHHBIX HIDKE (PYHKIMN YKKUTE BO3pACTAOIIHE:

x 3 —X x

) »=(7] 5 5-(3) -1 ()
l)ans 2)anb 3)BHUT 4)onur

7. KopeHs ypaBHEHHs 2" V3" =36 paBeH
1 2)2 3)3 4)4

49 x+1 4 9
8. Bripaxxenue 2a, e a - KOpeHb ypaBHEHUS [EJ = [ﬂ ,
PaBHO

1)9 2)11 3)-11 4)-9
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x° =21 23 19x-3
9. [TpousBeacHrE KOPHEH ypaBHEHHUS [EJ = [?J pPaBHO
1) 19 2)-19 3)-24 4)-18
10. Bripakenue 0,2+a, T d - KOPeHb ypaBHeHus 3"~ = 9 paBHO
1 2)0,2 3)-1 4)-0,2
11.  PeuicHreM HEpaBEHCTBA (0,2)% > 5 IBJISICTCSL MHOKECTBO
D ) (2] 3)|22] Y
[_ oo;g}U(Z;—i—OO) 3 . [— w;g}U[ZﬁOO)
22 +dx+6
l x2—dx+3
12. Pewrennem HepaBeHCTBA [5} > 9 SIBIIAETCS MHOYKECTBO
1) 2) (1:3) 3) 4) (-3:-1)
(—oo;l)U(3;+oo) (—oo;—3)U(—l;+oo)
13. HauOonbliiee 1eaoe 3Ha4YeHUE X, YIOBICTBOPSIONICE
2x
HEPABEHCTBY 107 <01, PABHO
1)-3 2)-4 3)0 4) He
CYLIECTBYET
14. HaumeHnbliee 1e10e 3Ha4eHUE X, YAOBJIETBOPSIOLLEE
HEPABEHCTBY 2 <~/2 , paBHO
1)o 2)-1 31 4) He
CYLIECTBYET
15. HaumeHnbliee 11e510€ 3HaYEHUE X, YAOBJIECTBOPSIOLLEE
HEPABEHCTBY 4 2 <8, paBHO
1)-4 2)-3 3)-2 4) He
CYLIECTBYET
Bapmuanr 2.
1. W3 npuBeaeHHBIX HIKE PYHKINHA YKaKUTE MOKA3ATENbHYIO:
l X
a) y=x' 6) y=A15" B) y=—5 r)y=-%
l)aus 2)aub 3)BUT 4)o6ur
2. W3 npuBEACHHBIX HUKE YTBEP)KICHUI BEPHBIMU SIBJISIFOTCSL:
a) QyHKIUS y =a* HE MpUHUMAECT 3HaUYeHue 0,
0) GyHKIMS y =a® SBJSIETCS YETHOM;
B) QyHKIMS y =a* nepecekaet ocb Oy B Touke (0; 1);
r) QyHKIUS y = a® TPUHAMAET TOJIbKO HEOTPHLIATEIIBHBIC 3HAYCHMSI.
l)aus 2)aub 3)BUT 4Ho6ur
3. [Tpn KaKuX 3HAYEHUSX X BBIPQKCHUM 5° MeHbLIE 17
1) x>0 2)x<0 3)x>1 4) x<1
4. OO0macThio 3HAUYEHWH QPYHKIMHA y = —Six SIBJISIETCS. MHOKECTBO
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1) (0;+20) 2) (-;0) 3) [0+ ) 4) (-o0;0]
5. W3 IPUBEIEHHBIX HUKE YTBEPIKACHHI BEPHBIMHU SBIISIOTCSL:

o . 1
a) rpapukn QyHKUMA y=7" 1 y= ~ > CHMMETPHHBI OTHOCHTENBHO OCH
OpAMHAT;

. 1
0) rpaduku QyHKIMA y=7" 1 y= o HE TIEPECEKAT 0Ch OX;

o 1
B) rpaduku QyHKIMH y=-7" 1 y= == CHMMETPHYHBI OTHOCHTEIBHO OCH

adcIucce;

. 1
r) rpaguku QyHKIU y=7" 1 y= ~—x TIEPECEKAIOT OCh Oy B pa3HbIX TOUKAX.

l)aus 2)aub 3)BUT 4)yo6ur
6. W3 npuBeaeHHBIX HIKE PYHKINHA YKaKUTE yOBIBAOIIKUE:
—-X 3 X "
a) y{%} 6)y=[ﬂ B) y=(4-+7) r)
)
4 3
l)aus 2)auo 3)Bur 4Howur
7. Kopenb ypaHenus +/5*+3° = 225paseH
1)1 2)2 3)3 4)4
8. IIponsBenenne KOpHEN ypaBHEHUA 36" —4-6" —12=0 paBHa
1)4 2)-12 31 4)-2
. 11 29x%-8x 4 8x?—29x
9. CymMa KOpHER YpaBHEHUS [7} = [EJ paBHO
1)-37 2)37 31 4) -1
10. Cymma KOpHE#R ypaBHEHHs 4* —10-2° +16 =0 paBHA
1)-10 2) 10 3)-4 4)4
11. Beipakenue 0,3+a, rie a - KOpeHb YpaBHEHUsT V4™ = 275 ,
paBHO
1)0,7 2)1 3)2,7 4)5
12. HauOonbliiee 1ieaoe 3HaYCHHUE X, YIOBIETBOPSIONICE
HEPABEHCTBY 2°*? <2 paBHO
1)2 2)3 3)0 4) He
CYILLIECTBYET
13. KonnuecTBO HaTYpajbHBIX PELICHUI HEPABEHCTBA
(0,2)* 3% > 0,04 paBHO
nHi 2)2 3)3 4) HeT oTBETA
14. Haumenbliiee 1ie10€ 3HaYEHUE X, YAOBIETBOPSIOLIEE
HEPABEHCTBY 3-9*' —12-3* 1< 0, paBHO
1)-2 2)0 3)2 4) -1
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15. HauOonbliiee 1ieaoe 3HaYeHUE X, YIOBICTBOPSIOUICE
HEPABEHCTBY 4-3*+3°""' <7, paBHO

Hi 2)0 3)-1 4) He
CYILLIECTBYET
OtBeThI:
Bapuanr | Bapuanr
1. 2.
1. |4 1. |4
2. |3 2. |1
3. 11 3. 12
4. 12 4. 12
5 |2 5. 14
6. |2 6. |2
7. 14 7. |4
8 |3 8 |3
9. 13 9. 13
10.] 1 10. | 4
11.]3 11.12
12.12 12. 11
13.]12 13.]1
14.13 14. 11
15.]13 15.13

Kpurtepun oneHnBaHus TECTOBOM padoThI CTy/ACHTA.

Konmu4ecTBO MpaBUIBHBIX OTBETOB PAaBHO 15, CTYIAEHT MONYYaeT OLEHKY
"OTau4HO",;

KonuyecTBO MmpaBUibHBIX OTBETOB OT 12 10 14, CTYJEHT MOJMYYaeT OLECHKY
"Xopomo";

KonuyecTBO mpaBMIbHBIX OTBETOB OT 7 10 11, CTYAEHT NOJIy4aeT OLEHKY
"Y IOBIETBOPUTENBHO"

Konmu4ecTBO MpaBWIIBHBIX OTBETOB MEHEE 7-MH, CTYJIEHT IOJIYYaeT OLICHKY
"He yIOBIETBOPUTEIILHO .

IpakTuyeckue 3axanust no reme ''llokazaresibHbIC YPABHEHUS H
HepaBeHcTBa''.

3apaua 1. 2" =1024

Pemennue.

1024 =2" =2"=2"=>x =10

3agaua 2. 2 - 10+4% =2

Pemenne. B nepByro ouepenb CMOTPHM HA OCHOBAHMSI, OCHOBAHUSI PA3HBIC
JIBA W YEThIpE. A HaM HY>KHO, 4TOOBI ObuUM — OJuHaKoBbIE. [IpeoOpa3zoBriBacM
4yeTBepKy mo dopmyse (a")" = a™.
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6) 0,01<10*™* <10000
3. Pemmre cuctemy ypaBHEHM:

3x+2y — 81
0.1 -10* =10

Bapuant 2
1. Pemmre ypaBHEHUE:
a) 37 =1

6) 7)o

B) 27 47.2"-4=0
2. Pemmnrte HEPABEHCTRO:

) O <)

0) 1<6"%<216
3. Pemmre cucreMy ypaBHEHMIA:

27 =97
81x — 3y+1
Bapuant 3
1. Pemmre ypaBHEHUE:
a) 0372 =1
6) 23x+2 _ 23x—2 — 30
B) 64* —8* —56 =0
2. Pemmnrte HEPABEHCTRO:

a) (%)2’“6 <32

1
0) —<6" <l
36

3. Pemmre cucteMy ypaBHEHMIA:

3x+2y — 81
0.1 -10* =10

Bapuanr 4
1. Pemmre ypaBHEHUE:
a) 9% =27
0) 3 +4.3" =13
B) 4% -2 ~12=0

2. Pemmnrte HEPABEHCTRO:
a) (%)2“3125

0) L 107" <100000
100
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3. Pemmre cucteMy ypaBHEHHMIA:

0,6> = 0,6
10" -10” =100
Bapuanr S
1. Pemmre ypaBHEHUE:
1
a) (g)x+l =27

0) 2% 4+2¥1 =6
B) 2-4°+3.2"-2=0
2. Pemmrte HEPABEHCTRO:

a) (l)3x+2 > 32
2
1
0) —— <10™' <10000
100

3. Pemmre cucteMy ypaBHEHHMIA:
5 = 625

1 1
Sy L9Y =
(3) 27
Bapuanr 6
1. Pemmre ypaBHEHUE:
x 5
3 7
a = ==
()0
0) 527 4571 =250
B) 2.3 -3 =15
2. Pewure HEpaBeHCTBO:
l 2x-1 l
) 5
3 81
x*-10x -21
5) [L S(1
8 8
3. Pemmre cucreMy ypaBHEHHIA:
2y—2x l
2
6™ =6
Bapuant 7
5. Pemmre ypaBHEHUE:
x 5
3 7
a = ==
()G
0) 521 +5% =250
B) 2.3 -3% =15
2. Pemure HEpaBeHCTBO:
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2x-1
1 1
a) |-| >—
3 81

0) %37“ <49

3. Pemmre cucreMy ypaBHEHH:
2y—2x l
2
67 =6
Bapuanr 8
5. Pemmre ypaBHEHUE:

e

0) 9*-2.3"1-27=0
B) 4 + 4% =320
6. Pemure HepaBeHCTBO:
a) 377 >27
6) 0,1<10** <10000

3. Pemmre cucreMy ypaBHEHHIA:
477 =16
4x+2y—1 — 1

Kpurtepun oueHnBaHus NpoOBEepOYHOii padOTHI CTYACHTA.

Ecnmm crygeHT BBIMONHHMA BCce 6 TMYHKTOB 33JaHWil  MPAaBWIBHO C
HE3HAYUTEBHBIMU HEIOYETAMH, CTYACHT NOJIy4YaeT OLEHKY "OTauyHO",;

Ecnmm cTyaeHT BbIMOMHWI 4 MYyHKTOB 3a1aHWsl MPABUJIBHO WK S5 3aJaHUid ¢
HE3HAYUTEBHBIMU HEIOYETAMH, CTYACHT NOJIYYaEeT OEHKY " XOopomio”,;

Ecnu cTyIeHT BBIMOJIHAI MYHKTA 3 33aHUS TPABUIIBHO C HE3HAUYNTEIBHBIMU
HEJ0YETaMH, CTYIEHT IOJIYYAET OUEHKY Y JOBIETBOPUTENBHO"

Ecnm cTyIeHT BBIMOJHAI MEHEE 3-X TYHKTOB 33JJaHUH, CTYACHT TOJy4acT
oneHKY "He ylnOBIETBOPUTENIBHO ",

Tema 4.1. Jlocapupmuueckas ¢pynxyus

Tecm 6
Jocapugmuueckaa pynkuusn

Bapuanm 1
3aoanus yposua A
1 Boruucnume log, 16.
1) 16
2) 2
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(

QNG

2 3 X
Xe(-w;2)u(3; +o)

2) D(y) =(-0;,2) U(3; +x)

OtBer: D(y) = (- ©;2) U(3; + o).
1

- . 10g516
3aoaua 3. Beryuciume ( 10g0)3 [O’O9j+ logzlogzﬁ )( \/g )

Pemenue.
1

(log,, (555 loglog 2 )( 45 )" = {2+log (50" ) -
:42-@16?:-44:—m.

OTtser: -16.

36
(3210&4 ologs - lo g6?.

3aoaua 4. Beruuciume

Pewenue.
9

36 _ 7 -
(3210g34+210g251 )'10g666_ 310g34 2 ) 10g668 =

02 )-S:B-8:19-2:38
2 4

Omeem: 38.

3aoaua 5. Pewumo ypasnenue Q' +4° =25 -

Pewenue.

0 4=25 6

Vs (6]

4 4

2x 3 x

252 |+1=0.
HEK

=t.t>0-
-25¢t+1=0.

W N W

A N N[\/
I (\®)

=
I
DO D=
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x logs x logs2
3 3) 2 3 3)

— | =] — wn| — | =| — ,

1 1
X :10g32 , x =logs2 . Orser: 10g32 . log:2.

4x+y =-10,

3agaua 6. Pemure cucreMy ypaBHEHUI
log,3y—x)=2.

3anaua 7. Haiinure oOnacte onpenenenus pyakuuu y = log3( 2x + 15 — x? ).

3anaua 8. Ykaxute Haubonbmee u3 uncen: y! = log®’16, y2 = log™’3,5, y3=

1 2
log®? 2, y4=log® 3.

3agaua 9. Ykaxute QyHKINIO, MHOKECTBOM 3HAUEHUI KOTOPOH SIBIIACTCS MPOMEKYTOK (
3; +2),

1
D y=logi(x+3) 2)y=-15" 3)y=(2)"+3  4y=log" (x-3)
N
3agaua 10. Beruncnure log 35 log7 4.

3aaaua 11. Pemuts rpadpuuecKk HEPaBEHCTBO | () gx 22X +1-
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Ilpogepounaa padoma Ne 4 no meme ".102apupmuyeckan pynkyua"
Bapuanm 1.

1. Buwuciume: ) logp16; 6) 5' 7087
B) log;135 -10g;20 + 2log;6.
2. Cpasnumo yucna:  log1p3/4 u logp4/5.
3. Pewwumo ypasnenue: logs(2x —1)=2.
4. Pewtums nepaserncmeo: 1og5(x —5) > 1.
5. Pewwums ypasnenue: logsgx +logyx = 14.
6. Pewwtumo nepasercmeo: 10g16(10 —x) + logj(x —3)>- 1.
7" Pewums nepasencmso: 1ogs® x -2logsx < 3.
Bapuanm I1.

I. Boruucnume: ) logs1/27, 6) 1/32°%5;
B) log,56 +21og,12 - log,63.
2. Cpasnums yucia: 10g0,911/2 " 10g0’911/3.
3. Pewwums ypasnenue: 1ogs(2x + 3) = 3.
4. Pewtums nepaserncmeo: 1ogp(x —3) > 2.
5. Pewwums ypasnenue: 10gox +logysx = 10.
6. Pewwtumo nepaserncmeo: 10g;(x - 3) +1ogin(9 - x) > - 3.
7" Pewums nepasencmso: 10g” x -3logyx < 4.

Kpurtepun oueHnBaHus NPOBEPOYHOii paboOThI CTYIEHTA.
Ecnu CcTyZeHT BBIOJIHWI BCe 6 3aaHMNA MPABUIIBHO C HE3HAYMTEIBHBIMH

HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTanuHo",;

Ecnu crymeHT BBIMOAHWA 4 3a4aHUsT OPABWJIBHO WM 5 3aJaHHid ¢

HE3HAYUTEIIbHBIMU HEJOYETAMM, CTYJAEHT MOJIy4aeT OLEHKY " XOopoIo";

Ecim CTYACHT BbIIIOJIHKJI 3 3alaHuA IMPpaBUJIbHO ¢ HC3HAYNTCIILHBIMHU

HEJI0YETAMU, CTYACHT MOJIyYaeT OLCHKY Y JOBJIETBOPUTENBHO"

Ecnu cTyaeHT BBINOTHWI MEHEE 3-X 3aJaHHi, CTYACHT MOJIY4YaeT OLEeHKY "He

VAOBIIETBOPUTENIBHO"

Tema 5.1. Tpuronomerpudeckue GopmyJbl
Tect no Teme: «Tpuronomerpuueckue GOpMyIIbD»
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Tecm 7

Tpuzonomempuueckue popmynol
37

1. Ecnu ocywgecmeums nogopom mouxu P(1;0) na yeon 4, mo mouxa

OyOem HAxXooumscsi 8 cledyoueil 4emeepmu.

DI

21
3) 11
491

sinz-cosz—tgz

2. 3nauenue swipadicenusi 3 6 4 pasno:
1) -7
2)7

1
3) 4

1
4) 4

3. Pewenuen ypagnenus: 0SX +37) =0

AGJIAEMCA.

T ok ez
2
2) 27k, k € z

X i dhke:z
3) 2
4) T+2nk .k ez

1+1g°a

l+cig’a

4. Pe3ynemamom ynpouyeHusi Gulpaicet sl ABNAEMCA:

1o
2) g
3) I+igx

4) Z‘gzOl

5. Botuucinue 0875 nonyuum snauenue:
V642
1) 4
V6 ++2
2) 4
1

3 2
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N | —

)

6. [[enmpansiisiil yeoil, OnUpaouuiics Ha 0y2y, OIUHa KOMopo2o pasHd

Paouycy OKpYICHOCMU, HAZBIBACMCSL Y2IOM 6 ... PAOUAH.

7. Cunycom yena & Hazel8aemcsi ... Mo4Ku, NOJy4eHHOl NOBOPOMOM MOYKU

(1,0) eoxpye navana koopouHam Ha y2oin <.

8. I’ paodycnas mepa Y2106 pasHoCmoponHe20 mpey2oibHuKd pasHd ...

epaoycam.

9. Omnowenue cunyca yena & x kocuxycy y2ia * ecmo ... yeia <.

10. Yemanosume coomeemcmeusi (hopmyii CLOINCEHUS, MPULOHOMEMPUYECKUX

GyHrYUii:
1) cos(a — )

2) cos(a + f3)
3) sin(a + )
4) sin(a — )

a) sin - cos f—cosa - sin

6) sina -cos f+cosa -sin

8) cosa-cos ff—sina -sin

2) cosa-cos f+sina-sin S

11. Yemanosums coomeemcmeaue opmyii Cymmul U pasHoCmu

MPULOHOMEMPULECKUX PYHKYUI:

1) sing +sin
2) sing —sin [
3) cosa +cos [

4) cosa —cos ff

+p a-p

a
2¢os - COS
a) 2 2
. + . -
—2sin a+p - sin a-p

6) 2 2
+8 a-p

4
2sin - COS
6 ) 2 2

) — +
2s1na 'B-cosa s
3) 2 2

12. Yemanosums coomeemcmeaue mMedcoy 8uipadceHusMu U pesyavmamamis:

1) sin75" +sin15°
2) c0s36° +cos108”

3) sin105° —sin 75°

a) 0
6) 4
J6

6)7
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4) sin105" +sin165° 2)

J6
2

13. Yemanosums coomeemcmeue medicoy 8eipadceHusMu u pesyavmamamis:

. Ir
sin —

1) © a) 1

sing—ﬁ
Y E 6) V3

g
4) 4 2) 2
14. Pacnonosicume 6 nopsioke 603pacmanus ClLeoyiouue 3Ha4eHust KOCUHYCd:

L=

NatNe!

15. Pacnonosxcums 6 nopsoke yovigarus C1eoyioujue 3Ha4eHus CUHycd.:
)
T

2)

Nei

2
T
6
s
Y
KJIIO4

1.2),2.4),3.3),4.4),5. 1), 6. 1), 7. opounama, 8. 60, 9. maneenc, 10. 1)-e,

2)-8, 3)-0, 4)-a, 11. 1)-6, 2)-¢, 3)-a, 4)-0,

DN

W[y
NN

z z
6 3

12. 1)-6, 2)-6, 3)-a, 4)-¢, 13. 1)-¢, 2)-8, 3)-0, 4)-a, 14. =, 3, 2, 15. 3,

o N
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in 50sin 100 + 50sin10
7. BBUACTUTE: 2+/3 - —h 275 cososn Y
c0s40¢0s100 +s1n40cos10
. 197 . 17
8. BbruncauTs: 24/3sin Tﬁ sin Tﬁ .
Bapuanr 2
1. YOpocTuTh: cos® a +sin’ acos’ « .
2 BeraucnuTh 4cos’ a +2, €CH sin*a = 0,6.
. a aY
sin— + cos —
)
3. YIPOCTUTE: : :
I+sina
4, VIPOCTUTE: cos4ar cos6a + sin 4 sin 6 + cos(2ar — 277).
5. Berancinre: sin[% + 0{} —4cos(r—a), eciu cosar = 0,4 .
. 5
6. BeruncnuTs: +21cosa, €ciau s1n0(:1/a, §£a£7r.
~ sin50sin 20 + cos 20 sin 40
7. Boraucnuts: - )
c0s40cos 70 +s1n 70 cos 50
257 . 8
8. Be4ucuTh: 24/6 cos Tﬁ sin ?7[ .

Kpurtepun oueHnBaHus NPOBEPOYHOii paboThI CTYIEHTA.

Ecnmu cTyaeHT BBINOAHWI Bee 8 3aaHMii MPABHIBHO C HE3HAUUTEIIBHBIMHU
HEJI0YETAMU, CTYICHT MOJIy4YaeT OUEHKY "OTanyH0",;

Ecnmm cryaeHT BBIMONHWA 5 3aJaHWii NpaBUABHO WM 6 3alaHuil ¢
HE3HAYUTEIIbHBIMU HEJOYETAMM, CTYJAEHT MOJIy4aeT OLEHKY " XOopoIo";

Ecnu cTyneHT BeIMONHAN 4 3a1aHusl TPABUIBHO ¢ HE3HAYUTEIbHBIMU
HEJI0YETAMU, CTYACHT MOJIyYaeT OLCHKY Y JOBJIETBOPUTENBHO"

Ecnu cTyneHT BeIMoHAA MeHee 4-X 3aJaHuil, CTYIEHT MOoJay4aeT oUeHKy "He
VAOBIIETBOPUTENIBHO"
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3anaua 4.
[IpsiMast a mepeCcEKacT MIOCKOCTh O B TOUKE A. B MIOCKOCTH O JIEKHUT TOUKA
B. ITnockocTs mpoXoauT upe3 npsaMyro a u Touky B. Crenaiite COOTBETCTBYIOIIUI
PUCYHOK.
3amaua 5. Ha CKOJIbKO 4acTeit pa3aensercs npoCTPaHCTRO:
a) IByMS IJIOCKOCTSIMU;
B) YETHIPHMSI IJIOCKOCTSIMHU.
3amaua 6. CKOJIBKO MIIOCKOCTEA MOYKHO TTPOBECTH YEPES:
1) OJIHY TOYKY;
2) JIBEC TOYKH,
3) TPH TOYKH?

Tema 7.1. IlapannenvHocmb nPAMbBIX U RIOCKOCHEI.

Tecm 8
IHapannenbHocme u REPREHOUKYJIAPHOCHID NPAMBIX U NIIOCKOCHICIL.

Bapmuanr 1
1. JItoOBIE TPU TOYKH JIEKAT B OJTHOM MJIOCKOCTH.
1) na 2) HeT
2. JIt00BIE YEThIPE TOUKH JIEKAT B OJTHOM MIOCKOCTH.
1) na 2) HeT
3. JIt0OBIE YETBIPE TOUKH HE JIEKAT B OJJHON TJIOCKOCTH.
1) na 2) HeT
4. Yepes nro0bIE TPU TOYKHA TPOXOJUT MJIOCKOCTh U TIPU 3TOM

TOJIBKO OJIHA.
1) na 2) HEeT

5. Ecnu nipsimast nepecekaet 2 CTOPOHbI TPEYTOIbHUKA, TO OHA
JIE)KUT B IUIOCKOCTH TPEYTOJIbHUKA.

1) na 2) HeT.

6. Ecnm npsimast pOXOuT 4epe3 BEPIIMHY TPEYTOJIbHUKA, TO OHA
JIEKUT B TUIOCKOCTH TPEYTOJIbHUAKA.
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1) na

1) na

1) na

1) na

1) na

1) na

1) na

1) na

2) HeT
7. Ecnu npssMble He MEPECEKAOTCS, TO OHM MapaJlJIEIbHBL.
2) HeT
8. Ecnm ri1ockoCTr HE EPECEKAOTCS, TO OHU MAPAIUIETBHBI.
2) HeT
Bapuanr 2
1. MoryT 1 npsMasi ¥ MIOCKOCTh HE UMETH OOIIUX TOYCK?
2) HEeT
2. BepHO 11, 4TO ecnu ABE MPSIMBIE HE TPECEKAKOTCS, TO OHM
MapaIc/IbHbI?
2) HeT
3. BepHo nu, 4To 1100bI€ TPU TOUYKH JIEKAT B OJHOM MIOCKOCTH?
2) HeT
4. BepHO 511, 4TO €Cnu PsIMBIE HE NMAPAIUIETBHBL U HE

NIEPECEKAOTCS, TO OHU CKPEIMBAIOTCS?
2) HET

5. [TnockocTy o ¥ B mapasienbHbl, MpsMas M JICKUT B
IUIOCKOCTH 0. BEpHO 11, 9TO IpsMas m napasuiesibHa IIOCKOCTH 37

2) HeT

6. BepHo 5iu, 4To eciiu npsiMas a napajuieibHa OJHON U3 ABYX
napaIeIbHBIX TIOCKOCTEH, TO ¢ IPYTo# MIOCKOCTBIO OTa MpsiMast
UMEET TOJIBKO OJIHY OOLIYIO TOUKY?

96



1) na

1) na

1) na

1) na

1) na

1) na

1) na

1) na

2) HEeT

7. BepHo 11, 4T0 Yepe3 ABE NEpECEKaAroINecs NPsAMbIE BCETaa
MOKHO MPOBECTH TIOCKOCTH?

2) HeT

8. BepHo Jiu, 4TO €ciii 0JiHa U3 JBYX MapaIICIbHBIX MPSIMbBIX
napajuiesibHa JaHHOU TJIOCKOCTH, TO ApyTas npsMas He MepeceKkaeT
JAHHYIO TJIOCKOCTh WK €i HE MPUHAJICKUT?

2) HEeT

0. BOKOBBIE CTOPOHBI TPANICIIMK MAPALIETBHBI TUIOCKOCTH (.
[TapanmnenbHbl JIM TIOCKOCTh 0L ¥ TNIOCKOCTh TPANEIUN?

2) HeT

10. BepHo 111, 4TO MIIOCKOCTH NapaJuIeNbHbL, €CIIU psAMasd,
JIeKaIas B OJJHOM MIIOCKOCTH, TAPAILIENIbHA IPYTOil INTOCKOCTH?

2) HeT
Bapuanr 3
1. MoryT 11 npsMas ¥ TUIOCKOCTh KIMETh OJIHY OOIIYIO TOUKY?
2) HeT
2. BepHo 51, 4T0 ecnm npsiMasi He IMEET € TUIOCKOCTBIO 00X

TOYCK, TO 3Ta IpAMas 1apajuiCcjibHa IJIOCKOCTH?

2) HeT
3. BepHo 1w, 4To 1100BI€ YETHIPE TOUKH HE JIEXKAT B OJJHOU
IUIOCKOCTH?

2) HeT
4. BepHo 11, 4To aBE NpsAMBIE a U b IEPHEHANKYISPHBI IPYT

apyry, ecniallcu b1l ¢?
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1) na

1) na

1) na

1) na

1) na

1) na

1) na

1) na

2) HeT

5. BepHo 1, 4TO TMHKA TIEPECEYEHU IBYX IIIOCKOCTEN
napajuiejbHa OJXHON U3 9TUX IUIOCKOCTEN

2) HET

6. BepHo 11, 4To €cnv 1BE CTOPOHBI TPEYTOJbHUKA NAPATLICTbHBI
TUIOCKOCTH 0, TO ¥ TPEThsI CTOPOHA MAPAJUIENbHA MIIOCKOCTH 07

2) HEeT

7. BepHo nu1, 4To ecnu nipsMas ¢ NEPECEKACT NMPIMYIO a U HE
NEPECEKAET MPAMYIO b, mapanienbHyro nNpsamMoii a, To b u ¢ —
CKPELIMBAIOIIHAECS NPAMBIE?

2) HeT

8. JIBe CTOpPOHBI MapajuienorpaMmma napauieibHbl MIOCKOCTH O,
[TapasienbHbl U MI0CKOCTh O ¥ MJIOCKOCTh NMapajuienorpaMmma?

2) HET

9. MoryT 1 ObITh PABHBI IBA HENAPAJUIETBHBIX OTPE3KA,
3aKJIFOYEHHBIE MEXKIY MAPAIEIBHBIMU NIJIOCKOCTIIME?

2) HeT

10. MoryT 11 nepeceKkaTbes IIOCKOCTH, NAPATUIETBHBIC OJTHON U
TOM KE PAMOI?

2) HET
Bapmuanr 4
1. MoryT 11 npsMas U TIOCKOCTh KIMETh MHOKECTBO OOIINX
TOYEK?
2) HEeT
2. BepHo 51, uTo uepe3 1Be napajiielibHbIE MPSMBbIE BCETAA

MO>KHO MTPOBECTH TIOCKOCTH?
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1) na 2) HeT

3. BepHo 51, uTo mto0bie YeTHIPE TOYKH JIEKAT B OJTHOM
TJIOCKOCTH?

1) na 2) HeT
4. BepHo 11, 4T0 ecnu npsiMble HE NEPECEKAKOTCS, TO OHU
CKPCIIABAKOTCS?

1) na 2) HEeT
5. BepHO 1, 4To MIIOCKOCTH o U 3 mapayiebHbI, €CIIU JIBE
NEPECEKAIOMIMECS MPSAMBIE M U N MJIOCKOCTH ¢ MAPAIIENBHBI TNTIOCKOCTH
B?

1) na 2) HET
6. MosKeT M KaK1ast U3 ABYX CKPEIIMBAOIIMXCS MPSAMBIX

OBITh MapajyiEIbHa TPEThEH MPIMOK?
1) na 2) HET

7. BepHo 111, 4TO €C/H IIOCKOCTE CONEPIKUT JaHHYIO
IPAMYIO, APAIIEIIBHY 0 APYTO# IJIOCKOCTH, U MEPECEKAET 3TY
IUIOCKOCTB, TO JIMHUS NIEPECEUCHU IIJIOCKOCTEN NapasuieibHa JaHHON
psAMOit?

1) na 2) HET

8. BepHOo 11, 4To ecii ABE MPSIMBIE NTAPAIUIETBHBI
HEKOTOPO# MIOCKOCTH, TO OHM NAPAIUIENBHBL IPYT APYTY?

1) na 2) HeT
9. BepHo 1 yTBEpKIECHUE, UTO MIIOCKOCTH MapalIeIbHBbI,

€CJIU JBE MPAMBIC, JISKALUE B OJHON IUIOCKOCTH, COOTBETCTBEHHO
NapaJuIEIbHBL IBYM NIPAMBIM JAPYTOH TUIOCKOCTH?
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N3 ycnosus 3apaun Ne 26: tpeyrosibink ABC nonoGen tpeyronsauky ADE.
Torma AB/AD = BC/DE, 5/3 =x/5, x=25/3, x = 8'/5,
OrtBerT; 81/3_

IIpakTuyeckue 3axanust no Teme ''B3aumMHoe pacno/ioskeHue npsiMbIxX B
npocrpancrse'’

3anaua 1.

Jan ky0 ABCDAB;C;D,. Haiinute yrisl Mmexxay npsMmbiMu: a) ABy u CCy;
0) AB; u CDy; B) AB; u DA;.

Pemenmue.

a) [Ipsambie AB; u CC; — ckpemuBarommecs. £Z(AB;; CCy) = 2(ABy; BB)) =
45° (mo CBOWCTBY AMAroHajei KBaapara).

0) [1psmbie AB; u CD; — ckpemmBaronuecs. Z(AB1;CD;) = £(AB;; BAy) =
90° (Mo CBOMCTBY IMaroHajiei KBaapara).

B) [Ipsimbie AB; u DA | — ckpenmBatommecs. £Z(ABy; DA ) = 2(DC;; DA)) =
60° (ADC,A| — paBHOCTOPOHHUIA).

Hasopgsmme Bonpocs!:

« KakoBO B3aMMHOE pacnoyioKEHUE MPSIMBIX?
« Kak nokasars, 4TO MPSAMBIE CKPELIMBAOIIUECS?
« Kakoit yros Ha3bIBaeTCs yIJIOM MEXAY CKPEILMBAKOIIMMUCS
PAMBIME?
« Kakyro npsamyto, napauiesbHy 0 K OXHON PAMON U MEPECEKAFOIIY IO
BTOPYIO NPAMYIO, MOXKHO PACCMOTPETH?
« Kaknmu cBoiictBamu o0nanaet gurypa, coaeprkaias OTpe3Ku
BbIOpAHHBIX HAMH MEPECEKAIOLINXCS TPIMBIX?
3anaua 2. EF — cpennss nunus tpaneuun KMNP u tpeyronsauka ABC.
Hokaxwute, uto AC || KP u naitnute KP u MN, ecnu EF = 16 cm, KP:MN = 3:5.
(OtBer: 12 cMm 1 20 cm)
3apaua 3. ST — cpennsas nunus tpeyroasauka BMC. PQ — cpennss nuHus
TpeyroibHuka AMD. XY — cpennsis munus tpaneuun ABCD. [lokaxute, uro PQ

| ST n naitgure PQ u ST, ecnmu XY = 15 em, BC:AD = 1:4. (OtBeT: 12 cM 1 3 cm)

Ipoepounass padora Ne6 mo teme "'l[lapa/uie/ibHOCTH NPSAMBIX H
iocKocrei'
Bapuanr 1
1. OcHoBanune AD Tpaneuun ABCD 5EXUT B IUIOCKOCTH . Uepe3 Touku B
1 C MPOBEIEHBI MAPAIETBHBIE MPSAMBIE, IEPECEKAOIIME TIIOCKOCTh O B TOUYKAX /
U I COOTBETCTBEHHO.

a) KaxoBo B3aMHOE NOJIOKEHUE NPAMBIX K 1 AB?
0) UeMy paBeH yron Mexay npsaMbiMu EF u AB, ecnm £ ABC = 150°7
[Tosicuure.
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4. NE || PK; KF || MN;
5. FE.
MPKFEN — nckomoe ceyeHue.
3anaua 7. B npaBunbHOM TpeyronpHo#i mupamuae SABC uepes Bepmny C u
cepeanHy peOpa SA mpoBeauTe ceueHue nupamubl, napauiensHoe SB. Ha peOpe
AB B3sara Touka F Tak, uto AF:FB=3:1. Uepes Touky F u cepenuny pedpa SC
MPOBEACHA NpsMasd. byaeT i 3ta npsamas napajuiebHa IIOCKOCTH CEYEHUS ?
3amaua 8. AB,C - ceueHue npsAMOyTOJBHOrO MaPALICICIUIIEA
ABCDABCD;. Uepes Touku E, F, K, KOTOPBIC SABISIOTCS COOTBETCTBEHHO
cepenmnamu pedep DDy, ADy, D;C, npoBeneHo BTOpoe ceueHue. [JoKaxKuTe, 4To
TpeyronbHukn EFK n AB;C nom1oOHbI, 1 yCTAHOBUTE KAKUE YIIIBI 3THX
TPEYTOJBHUKOB PABHBI MEKTY COOOM.
3anaua 9. Haiimute oTHOmeHue, B kKoTopoM miockocth MNK nenut pedpo
AB, ecmu CN : ND = 2:1, BM = MD u touka K — cepenmna M ennansl AL
Tpeyrosbauka ABC.

IIpoepounasi padora Ne7 mo teme '"'[lapaniebHOCTD INIOCKOCTEH.
Terpasap n mapamienenunen,.'
Bapuanr 1

1. IlpsimMble @ U b nexar B MapajuIeNIbHBIX IUIOCKOCTAX o U 3. MoryT Jin 3TH
MPSIMBIE OBITh:

a) MmapajuieIbHbIMHU;

0) CKpeIUBAOIIMMUCS ?

Crenaiite puCyHOK I K&KIOI0 BO3MOXKHOTO CITyyvasi.

2. Yepes Touky O, JEKAILIYI0 MEXIY MapaLUICIbHBIMU IJIOCKOCTIAMU O U [3,
npoBeacHBI TpsMble [ 1 m. [Ipsmast / mepecekaeT mioCKoCTH o U 3 B Toukax 4, u
Ay COOTBETCTBEHHO, IPsAAMAst M — B TOUKaxX B U B,. Halinure mymHy otpe3ka A>B;,
ecim A1B1 =12 ¢cm, B1O : OB, =3 : 4.

3. U3o6pazute mapamuienenunen ABCDAByC1D; u OCTPORTE €ro ceueHUe
IJIOCKOCTBIO, MPOXOoMsuieii yepe3 Toukd M, N u K, SBISAIOIIKAECA CEpPeAMHAMU
pedep 4B, BC u DD;.

Bapuanr 2
1. IIpsmble a 1 b JiexKaT B NEPECEKAIOUIMXCS TIOCKOCTAX o ¥ 3. MoryT jiu 3tu
PSIMBIE OBITh:
a) MmapajuieIbHBIMHU;
0) CKpeIUBAOIIMMUCS ?
Chenaiite puCyHOK Uil KQ&KI0TO BO3MOYKHOTO CITy4Yas.

2. Uepes Touky O, HE JEKAIMMYK MEKIY NAPAUICITbHBIMA MJIOCKOCTIMU O
U [3, mpoBeaeHBI psMbIe [ 1 m. [Ipsmast / mepecekaeTt MIoCKOCTH o U 3 B TOUKax A,
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u A, COOTBETCTBECHHO, MpsAMas m — B TOUYKAX B; u B,. Halaure nmHy OTpe3ka
AlBl: ccim AZBZ =15 CM, OB] : OBZ =3:5.

3. UzoOpazute Tetpasap DABC M MOCTPOMTE €ro CEYEHHE IUIOCKOCTBIO,
NPOXOIALICH Uepe3 Toukun M u N, apisrommecs cepeaunamu pedep DC u BC, n
TOUKYy K, Takyto, ut0 K € DA, AK : KD =1: 3.

Kpurtepun oueHnBaHus NPOBEPOYHOii paboThI CTYIEHTA.

Ecnu CcTyAeHT BBIMOTHWI BCE 3 3aJaHUsl NPABWIBHO C HE3HAYUTEIBHBIMH
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTauyHo",;

Ecnu CcTyaeHT BBIMONHWI 2 334aHUs NPABWIBHO C HE3HAYUTEIBHBIMH
HEJI0YETAMU, CTYACHT MOJIYYaET OLEHKY "' Xopomio",;

Ecnu cTyaeHT BeINOaHWA 1 3a1aHue MPaBUIIbHO, CTYACHT MOMYYAET OLICHKY
"Y TOBIETBOPUTENBHO"

Ecnu cTyaeHT HE BBINOTHWI HA OJHOTO 3aJaHUs, CTYAEHT NOJIyYaeT OLEHKY
"He yI0BIETBOPUTENBHO"

Tecr 9
MHoOrorpaHHuKH
Bapmnanr 1
1. MHOrorpaHHuK — 3TO TeJO, MOBEPXHOCTh KOTOPOTO COCTOUT W3:
a) napaiejorpaMmmMoB
0) MHOTOYTOJIbHUKOB U TPEYTOJIbHUKOB
B) MHOTOYT'OJIbHUKOB
r) MHOTOYTOJIbHUKOB W MapajieIOrpaMMOB

2. Ecmm OokoBbIe peOpa MpU3Mbl NEPHEHAUKYISPHBI K OCHOBAHUAM, TO
pU3Ma Ha3bIBACTCS

a) PABWIBHOM
0) npAMOK
B) HAKJIOHHOH
r) NEPNEHANKYIIAPHOR
3. JlmaroHajib MHOTOTPAHHUKA — 3TO OTPE30K, COCAUHSFOIIAMA
a) T00BIE ABE BEPIIMHBI MHOTOTPAHHUKA
0) JIB€ BEPLIMHBL, HE TPUHAMIEKAIIUE OJHOU IPaHu
B) JIBE BEPLIMHBL, TPUHAIC)KANIME OJAHON IrpaHu
r) JIBE BEPLIMHBI, OTHOTO OCHOBAHHMSI
4.  Tlnomaae OOKOBOH MOBEPXHOCTH MPAMOM MPU3MBI PaBHA
a) NPOU3BEACHUIO TIEPUMETPA OCHOBAaHUS HAa JJIUHY OOKOBOTO
pedpa npu3Mbl
0) MPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha anopemy
B) IPOU3BEACHUIO JUTMHBI peOpa OCHOBAHUS HA BBICOTY TIPU3MBI
r) NPOU3BEACHUIO JUTHH PeOep OCHOBAHMSI HA BBICOTY MPU3MBI
5. KonnuecTBo pedep MECTUYTOAbHONW TPU3MBI
a) 18
0) 6
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B) 24

r) 12
6. HaumenbIiiee YMCIIO TPaHEH MPU3MBI
a) 3
0) 4
B) 5
r) 6
7. llapannenenunen — 3TO TENO, TOBEPXHOCTh KOTOPOTO COCTOUT M3:
a) napauiejorpaMmmMoB
0) YETHIPEX MAPATUIENOTPAMMOB
B) NOBEPXHOCTh, COCTABJICHHAS W3 MAPAIENIOrPAMMa U YETBIPEX
TPEYTOJIbLHUKOB
r) NOBEPXHOCTh, COCTABJICHHAS U3 IIECTH MAPAIIETIOrPAMMOB

8. CpoiictBO  nupamuiel: eciu  OOKOBble  peOpa  MUpaMHIbI
PABHOHAKJIOHEHBI K OCHOBAHHMIO, TO OHHM pPAaBHbI, a BEPIIMHA MMHAPAMUIbI

NPOEKTUPYETCS
a) B LICHTP OKPY>KHOCTH, OMUCAHHOM OKOJIO OCHOBAHMS
0) B IICHTP OKPY>KHOCTH, BIIMCAHHON B OCHOBAHKE
B) B LICHTP OCHOBAHHUS
r) B OJIHY M3 BEPIUMH OCHOBAHUS
9. Anodema — 310
a) BBICOTA MUPAMHMIBI
0) BbICOTa OOKOBOI rpaHy MUPaMHIbI,
B) BbICOTA OOKOBO rpaHy MPaBUJIBHON MTUPaMUIbI
r) BBICOTA OCHOBAHUSI TUPAMHU/IbI
10. IInomanb MOIHON MOBEPXHOCTH MUPAMU/IBI PABHA
a) CyMME TIomaan ¢€¢ OOKOBOH TOBEPXHOCTH W IUIOMIAAN
OCHOBAHUS
0) CYMME€ KBaJIpaTOB TPEX €€ U3MEPEHU I
B) CyMME IIOMIAACH ABYX €€ rpaHci
r) CYMME IUIOIIAM €¢ OOKOBOM MOBEPXHOCTH M JIBYX IUIOIIAACH
OCHOBAaHUH

11. TlocTpoiiTe NPaBUIBHYIO TPEYTOJBHYI) TUPAMUAY M VKOKUTE €€
OCHOBHBIE JJIEMEHTBI.

Bapuanr 2
1. TloBepxXHOCTH MPU3MBI COCTOUT U3

a) JIBYyX MHOTOYTOJIbHUKOB, PACIOJIOKEHHBIX B JIBYX PaBHBIX
IUIOCKOCTAX U KOHEYHOTO YUCIIa ApaJIJIeIOrpaMMOB

0) JIByX PaBHBIX MHOTOYIOJBHMKOB M KOHEYHOIO 4uCia
napauIeIorpaMMoB

B) JIByX PABHBIX MHOTOYI'OJIbBHUKOB, PACIOJIOKEHHBIX B JBYX
IUIOCKOCTAX U KOHEYHOTO YUCIIa ApaJIJIeIOrpaMMOB

r) JIByX  PaBHBIX  MHOIOYIOJBHUKOB,  PACIOJIOKEHHBIX B

NnapajyiCJIbHbIX IIJIOCKOCTAX U KOHCYHOI'O YMCJia IapaJluICIorpaMMoOB
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2. IlpaBuiibHas npusma — 310

a) IpA3Ma, OCHOBAHHUEM  KOTOPOH  ABJSIETCS  NPABUIBLHBINA
MHOTOYTOJIbHUK
0) OpU3Ma, OCHOBAHMEM KOTOPOH SBIIIETCS PABHOCTOPOHHUI
TPEYTONBHUK
B) npsMasi MPU3Ma, OCHOBAHUEM KOTOPOW SIBISETCS MPABUIIBHBIN
MHOTOYTOJIbHUK
r) npsiMas Mpu3Ma, OCHOBAHUEM KOTOPOM SIBJISIETCS KBAIpaT
3. BBICOTOI MpU3MBI HA3BIBACTCA:
a) OTPE30K, COCAMHSIOUINIA 1BE BEPIINHBI TPU3MBbI, HE
IIPUHAUIEKAINE OHOU I'PaHA
0) OTPE30K, COCTUHSIONINIA TBE BEPUINHBI, MPUHAIJICKAITUE
OJHO I'paHu
B) PACCTOSTHUE MEXKITY MIOCKOCTMHU €€ OCHOBAHMIA
r) PACCTOSTHUE MEXKIY IBYMSI OOKOBBIMH IPAHIMHU
4. Tlnom@aap MOJHON MOBEPXHOCTH MPU3MBbI PABHA
a) CYMME IUIOIIAM €¢ OOKOBOM MOBEPXHOCTH M JIBYX TUIOIIAACH
OCHOBAHUH
0) CyMME IUIomaaun €¢ OOKOBOW MOBEPXHOCTH W IUIOMIAAA
OCHOBaHUS
B) CYMME€ KBaJIpaTOB TPEX €€ U3MEPECHU I
r) CyMME IJIOMIAACH ABYX €€ rpaHci
5. KonuuecTBo rpaHeil MMeCTHYroJIBHON NPU3MBI
a) 6
0) 8
B) 10
r) 12
6. Haummenbuiee ynciio pedep npu3Msl
a) 9
0) 8
B) 7
r) 6
7. BbIiOepuTe BEPHOE YTBEPKICHHUE
a) napauiesienunesl COCTOMT U3 MECTH TPEYTOJbHUKOB
0) NPOTUBOMOJIOKHBIE TPaHW NapalICICNHUNEIa UMEIOT OOIIYIO
TOUYKY
B) AVAroHaJld  Mapajljiesicnunea NEPECEKArTCsl W TOYKOH
NEPECCUEHMS ICTSATCS MOMOJIaM
r) napajuiesienune] UIMEET BCETO IECTh pedep

8. CBOWMCTBO MUpamMupl: €CIU JBE TPAHU MUPAMUIBI MEPIECHINKYIISPHBI
OCHOBAHMIO, TO WX JIMHUSA MIEPECCUECHUS SABISAECTCS

a) BBICOTOM MUPaMUIbI

0) anogeMoi TupaMuIbl

B) PainyCcoM OKPYKHOCTH, OMMCAHHON OKOJIO OCHOBAHUS
r) pPainyCcoM OKPY>KHOCTH, BIMCAHHON B OCHOBAHHE
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9. BeicoTa GOKOBOH I'paHW MPaBUIBHOW MUPAMHJIbI, MPOBEICHHAS U3 €€
BEPLIMHBI, HA3BIBACTCA

a) JMaroHaJIbIo
0) METUAHOM
B) anogemoi
r) peOpom
10. Tlnomanb GOKOBOH MOBEPXHOCTH MPABUIIBHONW MUPAMHUIBI PABHA
a) NOJIOBUHE MPOU3BEIACHHS IEPUMETPA OCHOBAHUS Ha anodemy
0) MPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha anodemy
B) NOJIOBUHE TMPOM3BEIACHHUS TMEPUMETPA OCHOBAHUS HA BBICOTY
nUpaMU b
r) POU3BEACHUIO IEPUMETPA OCHOBAHUS HA BBICOTY TTMPAMUIbI
11. [TocTpoiiTe HAKIIOHHYIO YETBIPEXYTOJIBHYIO IPU3MY W YKAKUATE

€€ OCHOBHBIE DJIEMEHTHL.
Kurou k Tecty

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

Kpurtepun oneHnBaHus TECTOBOI padoThI CTy/ACHTA.

KonuyecTBO MpaBUIBHBIX OTBETOB PaBHO 10, CTYAEHT MONYYaEeT OLEHKY
"OTnu4HO",;

Konu4ecTBO NMpaBHIIBHBIX OTBETOB OT 8 A0 9, CTYACHT MONYYacT OLEHKY
"Xopomo";

KonnuecTBO mpaBMIIBHBIX OTBETOB OT 5 10 7, CTYACHT MOJIYYAET OLEHKY
"Y IOBIETBOPUTENBHO"

KonmuyecTBO npaBUIBHBIX OTBETOB MEHEE S5-TH, CTYACHT NOJIYYAET OLICHKY
"He yIOBIETBOPUTEIIBHO .
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IIpakTu4yeckue 3apanus no teme '"MHOrorpaHHuku''.

3apaua 1. Uemy paBeH 00bEM NHUpPaMHAbI C BBICOTOH 2M M TJIOIIA/BIO
OCHOBAHHSA 3M>?

3amaua 2. A yemy paBHA IUIOAAb OCHOBAHWS MUPAMHUJbBI C BBICOTOW 3 M
oovemom 17

3agauya 3. Y mupamuasl Bce 4 OOKOBBIE TPaHHW PaBHBI APYr JAPYry, a B
OCHOBaHUM JIeKUT KBaapar. Ee amodema paBHa2 M, a CTOPOHA OCHOBaHUs
paBHa 1 M. Uemy paBHa II0IIAAb TOBEPXHOCTH MUPAMUIBI?

3apaua 4. CKOJIBKO BEPIIMH UMEET MPABUIIBHBI MHOTOYTOJIBHUK, KOTOPBIA
JEKAT B OCHOBAHWUM NPABWIBHOW NUpaMUIbl, €CIM BbICOTA OOKOBOHM TIpaHw,
MPOBEJACHHAS W3 BEPIIMHBI, paBHA 4, peOpO OCHOBaHUS paBHO 1, a MJoIIAab
O0KOBOI1 MOBEpXHOCTH paBHa 10?

3apaua 5. O0beM npsimoit mpusmMsl paseH 100, a momaas ocHoBanus — 10.
Yemy paBHO O0KOBOE pedpo?

3apaua 6. Halimute CTOpOHY OCHOBaHUS MPU3MBI, €CIU IUIOMAAL OOKOBOM
MOBEPXHOCTH paBHa 12, BeICOTA2, a B OCHOBAHWU JICKUT TPABWIBHBIN
HIECTUYTOJIbHUK.

3amawa 7. B npsamoii wmectuyroneHoi npusme ABCDEFAB,C\D
E,F; BeicoTa paBHa 3, a OokoBoe peOpo paBHO 2. Uemy paBeH oTpe3ok AD;?
3agaua 8. Yron onHo#l w3 rpaneil mapainenenunena paseH 30°, GokoBoe pedpo
HAKJIOHEHO oA yrioM 60° Kk 3Toil rpanu. YeMy paBeH 00beM Napajieienunenaa,
ecid Bee pedpa paBHbI V3?2

3anaua 9. /[pa peOpa npsMOYrojibHOTO mapasuienenumnena pasusl 1 u 2. Uemy
paBHO TPETHE PeOPO, €CM TIOAAb MOBEPXHOCTH Mapajuiesenuiena pagHa 16?

Iposepounass padora Ne8 mo teme '""MHOrorpaHHuku''

Bapuanr 1
1. OcnoBanuem nmupamuibl DABC siBnsieTcst npaBuiibHbIi TpeyrobHUK ABC,
CTOPOHA KOTOPOro paBHad. PeOpo nepneHauKyaspHO K iockoct ABC, a
mockocts DBC coctasseT ¢ miockocThio ABC yroa 30 °. Haitaure miomiaip
OOKOBOI MOBEPXHOCTH MUPAMMUIBI.
2. OcHoBanueMm npsimoro napamienenunena ABCDAB,C, D, ssnsercs poMO
ABCD, cTopoHa KOTOPOTO paBHa ¢ U yroi paseH 60°. T110cKocTh
AD;C; cocTaBiseT ¢ MIOCKOCThIO OCHOBaHMS yro 60°.
Haitnure:
a) BBICOTY poM0a;
0) BBICOTY NapajyieIenuNneaa,
B) IJI0MA b OOKOBOM MOBEPXHOCTH MAPAIICIICIIUANEA;
r)* MIoIaas MOBEPXHOCTH MAPAIIEIICTUTIEA.
Bapuanr 2
1. OcnoBanuem nmupamuibsl MABCD sisnsiercs kBaapar ABCD, pebpo
MD nepneHauKyaspHO K II0CKOCTH OCHOBanus, AD=DM=qa. Haitqure nomans
NOBEPXHOCTH MUPAMU/IBL.
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1. Kakue sneMeHTBl TPaBuIbHOW 4-yroapHON NPU3MBI HYKHO
3HaTh, YTOOBI BEIYMCIUTH MJIOMAL €€ OOKOBOH MOBEPXHOCTH?

12.  HazoBure aBe mapsl NapajuiesibHBIX T'PaHEH MPAMON TPHU3MBI
ABCDAIBICIDI1 ecim ee ocHoBanue — tpaneuuss ABCD ¢ GokoBbIMH
croponamu AB u CD.

13. CKOJIBKO TpajlyCOB COCTABJISIET YIOJl MEXIY OOKOBBIM peOpOM U
OCHOBAHWEM NPSAMOWN MPU3MBI?

14. B TpeyronbHoii nupamuae DABC HazoBuUTE BBICOTY, €CIHU
6okoBble rpann DAB 1 DBC nepnenaukyisipHsl K ocHOBaHW0 ABC.

15. B ky6e ABCDA1B1CI1D1 npoBeagHo cedyeHHE, MapauieIbHOE
peopam AB u CC1. Onpenenute BUJ MHOTOYTOJIbHHUKA, MOJYYEHHOTO B
CCUCHHH.

16. BepHo nm, 4ro ecnu mpu3ma mpaBuiibHAs, TO Bce pedpa ee
OCHOBAHMsI PaBHBI?

17. B mupamune DABC pebpa DA, DB u DC paBHbl. Onpenenure
BUJ TpeyroapHuka ABC, ecnv OCHOBaHME BBICOTHI MUPAMUJBI JIEKUT BHE
Tpeyrosbauka ABC.

18.  IImockocth, mnepecekaromas npaBuwibHbeld TeTpadap DABC,
napajensHa pebpam DA m BC. Onpenenurte BUA MHOTOYTOJIBHUKA,
MOJIYYEHHOTO B CEYECHMH.

Bapuanr 2.

3ananme 1. M3o0pasure TpeyroyibHy0 npusmy. JlalTe onpeaeieHue npusMsl.

Uro HaszeiBacTCs BBICOTOW mnpu3Mmbl? OcHoBanmeM? bBokoBoil rpanbro? Kakas
npusMa HasbiBaeTcs npsamoil? Kakas mnpusMa HaseiBacTcs mnpaBuiabHOR? Kak
BBIYKCIIUTE TUIOMIAb OOKOBOW MOBEPXHOCTH NMpU3Mbl? Kak BBIYMCIWTE MIOLIAAb
MOJIHOM TOBEPXHOCTHU MPU3MBI?

3apanme 2. OTBETHTE HA BONPOCHI:

L. BepHo M, 4YTO BCE TIPaHM HAKIOHHOW MNpPU3MBI -
MapajuIeIorpaMmebI ?

2. Ky0 siBiisieTcst pa3HOBUAHOCTBIO TPU3MBI WM MAPAMKIbI?

3. Kakoii Oymer mpusma, ecium e€  OOKOBele  péOpa
NEPICHIUKYJISPHBI OCHOBAHUSIM ?

4. [InpamMuia — 5T0 MHOTOTPAHHUK MJIM MHOTOYTOJIBHUK?

5. UTo JEeXHT B OCHOBAHWM TNPABHIBHOW YETHIPEXYTOIBHOM
PU3MBbI?

6. Kakumu reomerpuueckuMu Qurypamu SBISIOTCS  OOKOBBIC
I'PaHU MUPaAMUbI?

7. CKOJIBKO TMaroHaIEl y TPEYroabHOMU MPU3MBbI?

8. BepHo nm, 4rO ecnu 1BE CMEXHbIE OOKOBBIE TDAHH TPHU3MBI

NEPHEHAMKYJISIPHBI K TUIOCKOCTA OCHOBAHUS, TO NMPU3Ma SBISETCS TPSIMOA?
9. YTo BBl MOXKETE CKa3aTh 00 OCHOBAHUSX MPU3MBI?
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10. MO>kHO JT HalTH TIIOIA b OOKOBOM MOBEPXHOCTH MPABUIIBHOM
5-yroJIbHOM NMPU3MBIL, 3Has TOIBKO CTOPOHY €€ OCHOBAHUS U BBICOTY?

11.  Korma 0okoBoe peOpo Mpu3Mbl OOJIBIIE €€ BHICOTHI?

12. Moker 1M cedyeHHe Ky0a JEeNWTh €ro Ha JABE NPSMBIX
TPEYTOIbHBIX MPU3MBI?

13. Haszosute nBe mapbl mapauleNIbHBIX TI'PaHEW MPSAMON MPU3MEI
ABCDAIBICIDI1 ecim ee ocHoBanue — tpaneuuss ABCD ¢ GokoBbIMH
cropoHamu AD u BC.

14. B Tpeyronbnoii nupamuae DABC HazoBuUTE BBICOTY, €CIHU
6okoBbie rpann DAC n DBC nepnenaukysipHbl K ocHOBaHW0 ABC.

15. B ky6e ABCDA1B1CI1D1 npoBeagHo cedyeHHe, MmapauieibHOE
peopam BC u AA1l. Onpenenure BUJ MHOIOYrOJIbHHKA, MOJYYEHHOTO B
CCUCHHH.

16.  BepHo nm, 4ro ecnu Bce peOpa OCHOBAHWS MPSAMOW TPHU3MBI
PaBHBI, TO OHA SABJISIETCS MPABUIIBHOM?

17. B mupamune DABC pebpa DA, DB u DC paBHbl. Onpenenure
BUJ TpeyrosbHUKa ABC, €cnu OCHOBAHWE BBICOTHI MUPAMMIBI JIEKUT HA
orpeske AC.

18.  IlnockocTe, mnepecekaromas mnpaBuibHbli TeTpadap DABC,
napajiensHa pebpam CD u AB. Onpenenure BUJ MHOTOYTOJIBHUKA,
MOJIYYEHHOTO B CEYECHHH.

Kputepun onennBanus 3a4era no reme « MHOTOrpaHHHUKIN.

Ecnmm cryaeHT OTBETMJI HA BCE BOMNPOCHI C MPUBEICHUEM NPHMEPOB U C
TOYHBIM YEPTEXKOM, CTYACHT MOJYyYaeT OLEHKY "OTIMYHO",;

Ecnm cTyA€HT BBINOSHWII MOJHOCTHIO MEPBOE 33AAHUAE C TOUYHBIM YEPTEIKOM U
OTBETUJI HA BONPOCHI BTOPOTO 33JaHUSl YACTHYHO, CTYACHT MOJY4YacT OLIECHKY
"Xopomo";

Ecny cTyleHT BBIMOIHWI YaCTHYHO MEPBOE 3aAAHUE W OTBETHJI HA BOMPOCHI
BTOPOTO 3aIaHUS MTOJIHOCTBIO, CTYACHT NOJIYHYAaEeT OLEHKY "' Xopomio”;

Ecny cTyIeHT 4aCTUYHO BBIMOIHII IEPBOE 33JaHUE U OTBETHJT HA MOJIOBUHY
BOITPOCOB BTOPOTO 3aJIaHMS, CTYJICHT MOJyYACT OLECHKY Y JOBIECTBOPUTENBHO"

Ecnu cTy1eHT MEHbIIIE TOJOBUHBI IEPBOTO U BTOPOTO 3aAaHUM, CTYIACHT
MOJIy4aeT OLUEHKY "He yI0BIETBOPUTENBHO"

Tema 9.1. Tpuronomerpuveckne ypaBHeHHs

Tecr 10
TpuronomerpuyecKue ypaBHeHUs
Bapuanr 1
1. Pewnts ypaBaenue:  cos 0,5x =- 1 .
a) x=3r+4dm.ne B) X=rm+2m,ne’,

0) x=2r+4m.ne”Z, r)x=£+ﬂ,neZ.
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2. PemnTs ypaBHeHue: sin(4x - %j = %

« T 7K

a)x=(-1)"-—+—kKeZ, B
) x=(CDT o+ )
x=(-1)* T K kez
2
0) x=(-D* £+£+E—,K‘€Z, rNx=—+—,ne’z
24 12 4
. 1
3. PeminTh HepaBeHCTBO: SN X < 5
a) [—7—”+2m,5+2m}nez; B) [1+ 27m,5—7[+ 27zn],ne Z
6 6 6 6
6)(Z+7m,5—7[+7m],n62; r)
6 6

(577[+ 27m,1377[+ 27mj,n e 7.

4. PemnTh ypaBHeHne: 2 cos’x = 3 sinx.
a)x:%+27m,neZ; B)x:(—l)"+l-%+7n(,/(eZ;
x T K+l 7T
0) x=(-1) -g+7n(,/(eZ; rx=(-1) -§+7n(,/(eZ.
S. Pewnts ypaBHenune: sinx +sin3x=20.
Haiigure ero HauMeHbIUH MOJ0KHTENbHBIH KOPEHb.
V4 V4 V4 V4
a) —, 0)_; B) —; r) —.
Yoo 9% om0
Bapuanr 2
1. Pewnts ypaBaenue: sin05x =-1.
a)x=—%+7zn; B) x=—nw+4mne’,
T
0) x=rm+2m, r)x=—z+47zn,neZ.

2. Pemnts ypaBHeHue: cos(3x + %] = - g

a)x=5—”+£+2—7m; B)sz_rS—”+67zn,neZ
18 12 3 3
St m  2mn T 3z

0) x=t——-——+——,ne”,; rNx=t———+6mmne/.
18 12 3 18 4
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1
3. Pemute HEpaBeHCTBO: COS X >~ — 5

a) (—2—ﬂ+ 27zn,2—ﬂ+27znj,neZ; B)
3 3
(— 1+ 27m,£+ 27znj,n e Z,
3 3

0) [%+ 27m,277[+ 27zn],ne Z, T) (—%+ ﬁn,%+ ””j°”€ Z .

4. PemnTs ypaBHeHne: 2 sin‘x —5 —=- 35 cosx .
T
a) x=2mm,ne 7, B)x:—z+27m,neZ;
T

0) x=rxm+2mner, r)x:—Z+7m,neZ.
S. Pemnts ypaBHeHune: cosx +cosdx=0.
Haiigure ero HamMeHbIUIH MOJ0KHTEIbHBIH KOPEHb.

/4 /4 /4

a) —; 0); B) —; r) 7.
6 2 4

OTBETHI: Bapuaur 1 (1 06,2 6.3 a(r).4 6,5 0), Bapuaut 2 (1 B,2 0,3
adas a)

Kpurtepun oneHnBaHus TECTOBOM padoThI CTy/ACHTA.

Konmu4ecTBO NpaBUIIBHBIX OTBETOB PABHO S5, CTYIEHT MOJYYaeT OLEHKY
"OTnu4HO",;

KonmuyecTBO NpaBUIIBHBIX OTBETOB PAaBHO 4, CTYIEHT MOJYYaeT OLEHKY
"Xopomo";

Konmu4ecTBO NpaBUIIBHBIX OTBETOB PAaBHO 3, CTYIEHT MOJYYaeT OLEHKY
"Y TOBIETBOPUTENBHO"

KonuyecTBO MpaBUIIBHBIX OTBETOB MEHEE 3-X, CTYJEHT IMOJIYYaeT OLeHKy "He
YVAOBJICTBOPUTEIIBHO .

IIpakTu4yeckue 3axanus no reme '"Tpuronomerpuyeckue ypapHeHus'"
3agaua l. Pemmurb ypaBHEHUS:

a) cosx=—73; r) 2cos> x—cosx—1=0;
0) sin3x =-1; 1) sin? x —4sin xcosx +3cos? x =0;
B) tg(x—%jzx/g; e) 2cos? x +2sinx =25,

3amaua 2. PemuTb HEPABEHCTBO:

a) sinxﬁg; 0) cost>;; B) tg3x>x/§;
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3agaua 3. Pemmutb ypaBHEHUS:
a)sin 2x = —cos 2x; B) Igx +clgx =2

6) (cos x +sin x)* = cos 2x; r)cos 2x =cos x — 1.

3amaua 4. Pemurb cUCTEMY:
X—y=rm, 4sin x +cos y =—1;
a) 6 .
cos x — cos y = /3 3cos y—2sin y = 4.

3agaua 5. PemuTb HEPABEHCTBO:

a)tg%ﬁ—l; 6) 3—4cos? x> 0.

IIpoBepounasi padora Ne9 no reme « TpuroHomMerpu4eckue ypaBHEeHHs
1 Bapuanrt

1. Pemiure ypaBHeHus:

. T 1
a) sin(2x——)=——
) sin2x - ) =~

0) cos(g + %) = g

T
B) 1o x ——
) g[ 3

N S
Il
& -

r) sin6x =

0| O

A) cos(4x + %) =-1

e) ig(3x +%) =1

%K) 2sin’ x+3sinx—2=0
3) cos’ x+/3sinxcosx =0

2. Peminre HepaBeHCTBA

a) sinx > ? 0) cos@j > \25

2 BapuaHTt

1. Pemiure ypaBHeHus:

V3

) V.4
a) sin(3x+—)=—
) sinGr+ )=

0) cos(g —%) = —%
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B) tg[er%J SNE)

) cos3x = 2
3
a) sin(4x — %) =0

4 —
e) lg(2x—g)— 1

%K) 2cos’ x+cosx—1=0
3) sin? x —+/3sin xcosx = 0

2. Pemiure HepaBeHCTBA

a) sinx > —g 0)cos4x < ?

3 BapuaHTt

1. Pemiure ypaBHeHus:

a) sin(2x - %) = —g

0) cos(g + %) =

B) tg[x - %}

4
3

1
2

é‘

r) sin2x =
a) cos(4x — %) =1

4 —
e) lg(2x—g)— 1

%K) 2cos’ x+3cosx—2=0
3) cos’ x—~/3 cosxsinx =0

2. Peminre HepaBeHCTBA
)3
2

a) sin2x > —Q 0) cos[—
2 4

4 BapuaHT

1. Pemiure ypaBHeHus:

B
a) s1n(2x+z)— )

T 1

0) cos(% — E) =5

B) Zg[Zx +§J = —%
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r) cosdx = 8
3
a) sin(7x +§) =-1

e) ig(2x + %) =1

%K) 2sin’ x+sinx—1=0
3) sin’ X ++/3 cosxsinx =0

2. Peminre HepaBeHCTBA

a) sin3x2£ 6)cos££—£
2 2 2
1. Pemiure ypaBHeHus:
. T, 1
a) sin(Sx+—)=—
) sin(sx s 7= L
V3
6) cos(--Ty=-2
) (4 6) 2
T 1
B) 1g 3x+—j =——
) iaxe )5
r) sin3x=-23
) cos(Sx—%) =0
e) ig(6x +§) =-1
%K) 2ctg’x +3ctgx —2=0
3) sin’ x —/3sin xcosx = 0
2. Pemiure HepaBeHCTBA
) 1 2
a) sindx>-— 0)cos X 2—£
2 9 2

1. Pemrure ypaBHeHus:

a) sin(5x — %) = —?
¢z A3

0) cos(g—g) ==

B) lg[4x —%} -3

r) cos3x=13

A) sin(4x — %) =1

S BapuanTt

6 BapuaHT
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e) ig(2x+ %) =1

%K) 2ctg’x+clgr—1=0

3) cos’ x +2sinxcosx =0

2. Pemiure HepaBeHCTBA

a) sin3x > g 0) cos(g) < —%

1. Pemiure ypaBHeHus:

a) sin(3x +%) = —?
¢z A
0) cos(§+§)— 5
B) tg[4x+§}=—\/§
. X _©6
r) sin =<

a) cos(Sx+ %) =0

x

e) ig(~+2)=1

) 8+

%K) 21g°x +31gx—2=0

2 .
3) cos’x—2cos xsinx =0

2. Pemiure HepaBeHCTBA

a) sin(%) > g 0) cos3x > ?

1. Pemiure ypaBHeHus:

. X T __ﬁ
a) s1n(§—z)— 5
0) cos(2x+§):%

e

r) cos(%) = —%

A) sin(3x — %) =0

¢ g(z-3)="1

7 BapHaHT

8 BapuanT
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%K) 21g°x+1gx—1=0

3) sin’ x+2cos xsinx =0

2. Peminre HepaBeHCTBA

a) sin(g) > —? 0)cos6x < g

1. Pemiure ypaBHeHus:

1
a) cos(2x — %) =——

2
mm@#ﬁzﬁi

2
B) Zg[4x + %} = %

) cos6x = 2
8
A) sin(4x — %) =1

r
e) 1g(3x —g) =-1

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

2. Pemiure HepaBeHCTBA
. 2
a) sinx < f 0) cos[%} < £

1. Pemrure ypaBHeHnus:

B

T
a) cosBx+—)=—
) cos(x+5) =

.ox oz 1
0) s1n(§—z)— 5

X
B) e F- %)= 43
) g[s 4j
) 5
I) sin3x =—
) 3
) cos(4x—§):0

e) ig(3x +%) =1

a) —4cos’ x—2cosx+2=0
0) 2sin’ x—sinxcosx =0

9 BapuaHT

10 Bapuant
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2. Pemiure HepaBeHCTBA
. 2 3
a) s1nx£—§ 6)cos4x27

Kpurtepun oueHnBaHus NPOBEPOYHOIiPa0dOTHI CTYICHTA.

Ecmu  crygeHnT BemOnHW Bee 10 MyHKTOB 3a4aHWM  TNPABHIIBHO C
HE3HAYUTEIIbHBIMU HEAOYETAMU, CTYAEHT MOJYyYaeT OLEHKY "OTIMYHO",

Ecnyu CTYyZIEHT BBINIOJIHWII MYHKTOB 3aJaHUi OT 8 10 9, CTYAEHT NOoJy4aeT
oneHKy " Xopomo";

Ecny cTyAeHT BBINOJHWI IYHKTOB 3aAaHUH OT 5 10 7 PaBUJIBHO, CTYACHT
MOJIy4acT OLEHKY Y IOBIETBOPUTEIBHO"

Ecnu CTyAEHT BBINOJTHUI MEHEE 7-MU ITYHKTOB 3aJaHUA, CTYIEHT MOJIyYaeT
OneHKY "He yIOBIETBOPUTENIBHO ",

Tema 9.2. Tpuconomempuueckue ynkuyuu

Tecr 11
Tpuronomerpuyeckue GyHKIUH
Bapuanr 1
A. Buibepume npasuivtiviii omeem.

Al. Haiimure obnacte onpeaeneHuss yHKUUH Y = 2sin X + (g X.
1) x — moboe qucno; 2) xe R, kpome x=0; 3) xe R, kpome x = %4‘ mneZz;

4) xe R, kxpome x=1.

A2. Kakumu cBoiictBamu o0naaaet GyHkuust y = 2 — sin 3x ?

1) Heuemmuas, nepuooudeckas, 2) HU YeMHAS HU HEYEMHAS,
HeNnepuoOUuyecKas;

3) uemmnas, nepuooU4ecKasl, 4) Hu yemnas Hu HeYyemHdas, NePUOOUHECKASL.

A3. Haitnure Bce KOPHM YPaBHEHUS [g X = [, MPUHAUICKAIUE IIPOMEKYTKY
[-m 27].

3 5 3 5 5 3 5 7
- E ) AL ) I 4) 2% 2T T
47 4" 4 4’ 47 4 4’ 4 47 4 4
A4. Haliiute HAaMMEHBIIW MONOXUTENbHBIA NEPUOJ QYHKIMHA y = 2sin 3X.
2
) 2) 3m 3) % =

AS. BeiOepute BEpHOE HEPABEHCTBO:

Ditg| - Z| < 1o -Z): 201 3E<103Z: 310 F 10X 4o TE <

)g[J g[J, )ig —ig o g T oig = A)ig
tg?.

B. 3anuuwiume npasuivnsiii omeem.
B1. Halinute njivHy OTpe3Ka, KOTOPBIH SBISETCS 00aCThI0 3HAUCHHIMA
(GyHKIUU
y=3-4sin’x
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B2. Haiigure cyMMy BCEX KOPHEH YPABHEHUS Zg% = [IPAHAUIEKALIIE

1

\/5:
i

MPOMEKYTKY | ~—=7 | .

3z
B3.CKOJIbKO HENBIX YMCEN U3 MPOMEKYTKA | — 7;27; NPUHAIJICKUT 001aCTH

onpeaeneHust GyHKIUU y = +/cosx ?

C. /[na kaxcooeo 3aoanus npueeoume peuteHue U yKaicume omseen.

C1. HaiiuTe Bce 3HAUEHHs X, MPH KOTOPBIX QYHKIWMS y = [ — 2cos” x
MPUHUMAET TIOJIO’KUTEIIbHBIE 3HAYEHUS.

C2. Haligute MHO>KECTBO 3HAYEHHUI PyHKIMM Y = 2sin X , €CIU X

MPUHAIIIEXKUT TTPOMEKYTKY {%;7[} :

C3. Ilocrpoiite rpaguk GyHKIMH Y = |cos X|.

Bapuanr 2
A. Buibepume npasuivtivbiii omeem.

1-2sin® x

Al. Haitqute oOnacth onpeaencHus PyHKIUN y = 3
X

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

A2. Kakumu cBoiictBamMu 00nmafaet GyHKIUs y = 3x + cos X.
1) Heuemmuas, nepuooudeckas, 2) HU YeMHAS HU HEYEMHAS,

HENnepuoOUYeCcKasl,
3) uemmnas, nepuooUdecKasl, 4) Hu yemnas Hu HeyemHask NePUOOUYECKAS.
A3. Haiigure BCe KOPHU YPABHEHUS SiM X = % , IpUHAUIEe)KALe
2
MPOMEKYTKY/-75; 2 7.
3r .« T, Irx T, ST T 37
] - = 2 —y = 3 —y = 4 _)_
/ 4" 4 ) 4’ 4 ) 4’ 4 ) 47 4

93 o .~ . X
A4. Haliiute HAaMMEHbUINI MONOXKUTENbHBIA EPUO QYHKIMH Y = 2Sin 3

1) 67 2) 3z 3 Z. 4 2?”

3

AS. BeiOepute BEpHOE HEPABEHCTBO:
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. . .3 .5 . .4 .7
Dsin|-Z | =sin|-Z|; 2)sin 2T <sin 2Z; 3) sin 2 <sin 2% ; 4) sin s
4 3 4 4 3 3 6
Sz

sin —.
6

B. 3anuwiume npaswivnsiii omeem.
B1. Haligute njivHy oTpe3ka, KOTOPBIH SBISETCS 00aCThI0 3HAUCHHIMA
(GyHKIUU
y=5+4cos’ x

B2. Haiigute cyMMy BCEX KOPHEHR YPaBHEHUs fg2x =1, IPUHAICKALLME

MTPOMEKYTKY {— %;7[} :
T
B3. CKOJIBKO LENBIX YUCEN U3 TPOMEKYTKA [— o 27;} NPUHAIJICKUT 001aCTH

onpeacneHuss PyHKIUHHA y = /1gx ?
C. /[na kaxcooeo 3a0anus npugeoume peuteHue U yKax;cume omeem.

C1. HaiiuTe Bce 3HAYEHHS X, TIPH KOTOPBIX QYHKIHS y = 1,5 — 2cos” x
NPUHUMACT NOJIOKUATEIBHBIE 3HAYCHHSI.

C2. HaiimuTe MHO>KECTBO 3HAUCHHH QYHKIMN y = 6sin’ x — 8cos” X .

C3. Ilocrpoiite rpaduk GyHKIMH y = Ig |X|.

Bapuanr 3
A. Buibepume npasuivtiviii omeem.

Al. Haiimure obnacte onpeaeneHuss yHKUMH Y = 2sin X + (g X.
1) x — moboe qucno; 2) xe R, kpome x=0; 3) xe R, kpome x=1;

4) xe R, kxpome x:§+7m,neZ.

A2. Kakumu cBoiictBamu o0naaaet GyHkuust y = 2 — sin 3x ?

1) Hu yemnas Hu HeuemHasl, NEPUOOUYECKASL; 3) uemnasi,
nepuooudecKasi;

2) HU Yemmas Hu HeYemnas, Henepuooudeckas,  4) nevemmasl,
nepuoouyecKds.

A3. Haitgure BCce KOPHH YPaBHEHUS [g X = [, MPUHAUICKAIUE IIPOMEKYTKY
[-m 27].

5 3 5 3 5 3 5 7
E2E. b S R LA 4) 22,222
4’ 4 4’ 47 4 4’ 4" 4 4’ 4 4
A4. Haliiute HAaMMEHbBIIW MONOXKUTENbHBIA MEPUOJ QYHKIMHA y = 2sin 3X.
2
) 2 = VES 4) 3

AS. BeiGepute BEpHOE HEPABEHCTBO:
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1)1g[—%}<tg[—§}; 2)tg§>tg4?ﬁ; 3)tg377[<tg577[; 4)tg7?7[<
tg?.

B. 3anuwiume npaswivnsiii omeem.
B1. Haligute njivHy oTpe3ka, KOTOPBIH SBISETCS 00aCThI0 3HAUCHHIMA
(GyHKIUU
y=3+6sin’x

B2. Haiigute cyMMy BCEX KOPHEH YPABHEHUS Zg% = /3, npuHaIEKAIIUE
3z
IIPOMEKYTKY {—7;4 :
B3.CKONBKO LENBIX YUCEN U3 TPOMEXKYTKA {— %;37;} NPUHAUICKAT 001acTh

onpeaencHuss GyHKIUU y = +/cosx ?

C. /[na kaxcooeo 3a0anus npugeoume peuteHue U yKaicume omseen.

C1. HaiiuTe Bce 3HAYEHHS X, NPH KOTOPBHIX QYHKIWMS y = [ — 2sin” X
MIPUHUMAET TIOJIO’KUTEIIbHBIE 3HAYEHUS.

C2. Haligute MHO>KECTBO 3HAYEHHUI PyHKIMN Y = 2sin X , €CIU X

MPUHAIITIEXKUT TPOMEKYTKY B;ﬁ} :

C3. Ilocrpoiite rpaduk GyHKIMH Y = |cos X|.
Bapmuanr 4
A. Buibepume npasuivtiviii omeem.

1-2sin’ x

Al. Haitqute obnacth onpeaeneHus PyHKIMN y = 3
X

1) xeR, xpome x=0; 2) xeR; 3) xe R, kpome x:§+7m,neZ,‘ 4) xe R, kpome
x=1.

A2. Kakumu cBoiicTBaMu obnajaer GyHKIMS y = 3x° + cos X,

1) Heuemuas, nepuooudeckas, 2) HU YeMHAS HU HEYEeMHAS,
HeNnepuoOuyecKasi;

3) uemmnas, HenepuoOUyecKdsl, 4) Hu yemnas nu HevemHas
nepuooUuyecKds.

A3. Haitgure BCce KOPHU YPABHEHUS SiM X = [IPUHAJIEKALTE

b
\/5 >
MPOMEXKYTKY /- 75; 2 7] -
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Ecnu cTyieHT BBIMONHAN 3 3a1aHusl TPABUIBHO C HE3HAYMTEIbHBIMU
HEJIOYETAMU, CTYACHT MOJIy4YaeT OLCHKY Y JOBIETBOPUTENBHO"

Ecnm cTyIeHT BBIMONHAN MEHEE 3-X 3aJaHHii, CTYICHT MOJIy4aeT OLeHKy "He
VAOBIIETBOPUTENIBHO"

Tema 10.1. Ilpon3BoaHasi 1 ee reOMeTpUYECKHIA CMBICT

Tecr 12
IIpounsBoanas. IlpaBsuia nudpepeHurpoBaHus

Bapuanr 1
Al. Haitaure pon3Boanyro GyHKmug Y = 4x’ .
1) 12x° 2) 12x 3) 4x? 4y 12x°

A2. Haiimure mpon3Boanyto GyHKmn y =6x—11.
1)-5 2)11 3)6 4) 6x

A3. Haiimute npon3BoaHy0 QyHKIUN YV = -

. 1 x—1 2x+1 1
-~ 2) 2 2 42
A4. Haiiaute npou3BOIHYIO QYHKIMK Y = XSIn X,

1) sinx—xcosx 2) sIn X + X cosx 3) cosx 4) x+xcosx

o) 2 .
AS. Haitqute npon3BoHy0 QyHKIIMA Y =X~ +SINX B TOYKE X, =7

1) z*-1 2) 27z +1 3) 2z -1 4)
2r
xt 3x?
A6. Beruncinre 3Ha4eHrE MPOU3BOJHON PyHKIMK V = 5Ty +2x B
TOUKE X,=2.
1)10 2)12 3)8 4)6

A7. Haiizute mpomssonnyto ¢pynkmum Y =sin (3x+2).
1) cos(3x+2) 2) —3cos(3x+2) 3) 3cos(3x+2)  4)
—cos(3x+2)

A8. BbIUMCINTE 3HAYEHNE MPOU3BOAHON QyHKIMHE = 3x° — 12/x B TOUKe
X,= 4.
1)21 2) 24 3)0 4)
3,5
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1 T
A9. Beruncnure 3Ha4eHUE MPOU3BONHON QyHKIMKA Y = Etg (4x—7)+ 1

T T
B TOUKE Xy = Z . 1)2 2) 7 3)4 4)

A10. Haiiure Tpon3BoHYI0 QYHKIME Y = X COS X

NN

1) 2xsinx 2) —2xsinx 3) 2xcosx +x”sin x 4)
2xc0osx — x° sin x

B1. Beluncinure 3Ha4eHnE TPOM3BOAHON pyHkiun Y =144/2x-3 B Touke
x,= 26.

B2. Haiinute 3HaueHHe X, MPU KOTOPBIX MPOU3BOAHAA PYHKIMU YV = ——
X

paBHa 0.
Bapuanr 2
1
Al. Haiimute npon3BoaHy0 QyHKIUN Y = §X6.
1
1) 2x° 2) 2x° 3) gxs 4) 6x°
A2. Haiimure mpon3Boanyto GyHkmmun y=12-5x.
1)7 2)12 3)-5 4) -5x
x+3
A3. Haiimute npou3BoAHY0 QyHKIUK YV =
> 2 22 3 - -2
) X2 ) X2 ) X2 ) X
A4. Haiinnte mpon3BOAHYO QYHKIIAN Y = X COSX.
1) cosx—xsinx 2) cosx+xsinx 3) —sinx 4) x—sinx

T
AS. Haitqute npon3BoHyt0 GyHKIMK YV = x> +COSX BTOUKE X, = 5

5 T
1 z°-1 2) m+1 3) 5—1 4)
-1
X 5x°
A6. Berunciinre 3Ha4eHre MPOU3BOIHON PyHKIMU V = 3 7+ 3x B
TOUKE X,=2.
1)13 2)3 3)8 4)27

A7. Haitqute npon3BoHy0 (GyHKIIMA Y = COS (Sx — 2) .
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r) q(x)=4x—+3l , BBIYACTUTB pu (' (-2).
x+
3. Haiinure mpou3BOAHBIE CIOKHBIX (PYHKIIHIA.
a) f(x)= (x+1)(x-1); 0) q(x) = ctg*x - cos 2x.

4. CoCTaBUTh U PEIIUTL YPABHEHHUE.

a)f'(x)=q" (x),ecmm  f(x)=sin’x,  q(X)= cos x+ CoS % .

0) &: 0,ecmn  f(x)= e 4x,  qx)= Jx.
q (x) 3

5. Haiigute Bce 3HaueHH X, MpH KOTOPBIX f ' (X) < 0, ecnu
a) f(x)=x*-x*;
0) f (x)= - 4cos x + 2x.
2 BapuaHr.
1. g pyskumm y = 0,5 X2, HaliauTe npupameHue GyHKuun (Ay), €Cu X ,=
Ax=2.
2. Haliqute mpou3BoaHble (DyHKIWH.
a) f (X)= -1x3+ 4x2 +2x;

2
6) q(x)=—= - 10;

0,6

> >

27
3

B) h(x)=4 ctg x, Brunciutb npu h’ (-

);

3x+4
r) Q==

3. Haiinure mpou3BOAHBIE CIOKHBIX (PYHKIIHIA.
a) f(x)= (x-1)%(x+1); 6) q(x) = sing - tgx.

, Beraucuth npu q'( 4).

4. CoCTaBUTh U PEIIUTH YPABHEHHUE.

a)f'(x)=q (x),ecim  f{x)=cos’x, q(x)=sinx - sin% :

0) &: 0,ecim  f(x)= 2y 18x, q(xX)=2+x.
q (x) 3

5. Haiiaute Bce 3HaUeHM X, MPU KOTOPBIX f ' (X) > 0, ecnu
a) f(xy= x> +x*;
0) f (x)= sin’x.

Kpurtepun oueHnBaHus NPOBEPOYHOii paboThI CTYIEHTA.

Ecmu  crygeHT BBIMOAHWI Bee 11 MyHKTOB 3a4aHWil  NPABHIIBHO C
HE3HAYUTEIIbHBIMU HEAOYETAMU, CTYAECHT MOJYy4aeT OLEHKY "OTIMYHO",

Ecnu cTyAeHT BBINIOJIHWII MYHKTOB 3aAaHuii oT 8 10 10, cTyneHT nosyvaer
oneHKy " Xopomo";

Ecny cTyAeHT BBINOJHWI IIYHKTOB 3aAaHUH OT 5 10 7 NPaBUIIBHO, CTYACHT
MOJIy4acT OLUEHKY Y IOBIETBOPUTEIBHO"

Ecnu CTyAEHT BBINOJIHUI MEHEE 7-MU ITYHKTOB 3aJJaHUMA, CTYIECHT MOJIyYaeT
OneHKY "He yIOBIETBOPUTENIBHO ",
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KonnuecTBo NMpaBWIIBHBIX OTBETOB MEHEE 5-TH, CTYACHT IMOIYYACT OLEHKY
"He ynOBIETBOPUTEIBLHO" .

IpakTuueckue 3aganus no reme ''llepsooOpaznas’

3agaua 1.

BhIssCHUTS, siBIseTcst i GyHKIms F (x) = x°— 3x + 1 meppooGpasHoii uis
by fx) = 3(x*—1).

Pemenne: F'(x) = (x°—3x+ 1)’ =3x*=3=3x*— 1) = f{x), T.e. F'(x) = ),
cienoBarenbHo, F(x)aBisercs neppooOpaszHoit s GpyHkumu f(X).

3agaua 2.

Haiitu Bce nepooOpazHbie pyHKImu f(X)

a) flx)=x*+3x%+5

Pemenne: Hcnonb3ys Tabmuily v mpaBuiia HAXOKACHUS NEPBOOOPA3HBIX,
MOy YnM:

s e x®
F = = 3
(x) 5+33+5}<+C 5+;s{+5}<+li:

5

OTBCT'% + %%+ 9% + C

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

OTBeT.—%CDS(S}{ -21+C

B) = -,

Pemenue:
Fix) = —%In |7 - 3| + C

1
Orger: —gln |?‘— 3x| +C

3agaua 3.
Jinst dyHkmmn f{x) = 4 — x> HaifTi nepBooGpasHyto, rpaduk KOTOPOid
OPOXOIUT uepe3 Touky (-3; 10).

Pewenue:
. Fix) = 4x - x + C
1) Haiinem Bce nmeprooOpasubie pyHkuu f(X): 3

3

X
o =4x- =+
2) Haiiiem uncno C , Takoe, 4ToObl rpaduk GyHKIMM ' 37~ IIPOXOIMIT

yepe3 Touky (-3; 10). [loacraBum x = — 3, y = 10 , nonyuum:
(-3)°

10=-12- +C,

10=-12+9+C,

C=13.
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h=2% o h-2¢=0 _k
= ¥=% Y77 . kpurmueckas Touka. Tak 3TO

N

CAMHCTBCHHAA KPUTHYCCKAA TOYKA, TO OHA K CCTh HCKOMOHM.

h
OtBeT; ¥~ 3

3anaua 10. [Ipeanonoxxum, 4to B TOUKY O MOMENIEH € AMHUYHBIA
ANEKTPUYECKH 3apsa. OH CO31aeT dIEKTpruUecKoe nosue. M3BeCTHO, 4To HA APYyTroi
EIVHUYHBIN 3aps], MOMEIICHHBIA B TOUKY X, AEHCTBYET CHIIa, 0OOPAaTHO

k
F(x)=—. i
MPOMOPLHOHANbHAS KBaApaTy paccrosnus, T.e. '(¥) =5 Haiitu paboty

BJIEKTPUUYECKOTO MOJIS M0 MEPEMEILICHUIO €AUHUYHOTO 3apsaaa U3 TOUYKU X B TOUKY
Xs.
Pemienue

b
ITpumenss Gopmyny s padotsr 4= IF () momyunm A= |—de=Fk I ER

k k
Fx) =2 __k .
Jnst pymxmma () =75 nepsooGpasnas U(x)="_. Tlonyaum:

k. k k
A=U@] = -~ .

k

k k
OrtBer: A:U(x)‘ = o

X2 _
*y

X

1 X

2

3agaua 11. [Tupamuga Xeonca npeactaBiseT coOO0i MPaBUIbHYIO
YEThIPEXYTOJbHYIO MUPaMUY BBICOTOM 147M, B OCHOBaHUM KOTOPOH KBaapar co
CTOpOHO# 232M. OHA MOCTPOSHA U3 KaMHSsl, IIOTHOCTH KOTOPOro 2,5r/cm’. Haiitu
padoTy IPOTUB CUIIBI TSHKECTH, 3aTPAYCHHYO TPHA MOCTPOMKE.

Pemenmue.

[TpoBeneM BEPTHKAIBHO BBEPX OCh X C HAYAJIOM Y OCHOBAaHMWs MUpaMubl. 110
3TOM OcH OyIEM U3MEPSATH BBICOTY NOAbEMA KaMHeE#. [1ycTh BEICOTA MUPAMHKIBI
paBHa H, cropona oCHOBaHHS a, a INIOTHOCTH KamHst # . O003HaumM uepe3 A(X)
padoTy, KOTOPYIO HAJ0 COBEPLINTH ISl MOCTPOHKH MUPAMKIbI OT OCHOBAHUS JI0
BbICOTHI X. Halifem cHauasia CTOpOHY y KBajpara, Moay4yarolierocs B

rOprU30HTAIBHOM CCUCHHHA ITMPAaMHAbLI HA BEICOTC X. M3 HOI[O6I/I$I TPCYI'OJIbHUKOB
H-x y

a
— ==, omxyoa y=—(H —x).
nony4acmM P Y 7 ( )

PaccMoTpuM TOHKHIA CITOM MAPaMHIBL, PACIIOJIOXKEHHBINA HA PACCTOAHUU X OT

ocHoBaHus. [lycTb TosmumHa cios paHa dx. Cioi MOXKHO MPUOTU3UTENHLHO
2

a
CuMTaTh MapasienenunesoM. Macca ero dm pasra: o dx = pF(H — X)dx |

[Tpu moabeMe 3TOro C10s Ha BBICOTY X Obljia mpojeiana padora dA, paBHas
2

a
(gdm)x, Tae  @- YCKOPEHHE CHIIBI TSHKECTH, T.¢. dA = gPFx(H —x)"dx.
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2 H

a 2 H
a g
Orcroga A=A(H) = IdA = gpFIx(H— x)’dx = FI(JCHZ =
0 0 0
3 4

2 2 2 4 4 4 2
BAU X o X X \n_8P1 (H _a " )= 8P 2
H*? 2 3 4 H? 2 3 4 12

IToacrapiss yucClIOBLIC JaHHBIE a=232M, H=147wm, .,
MOJTy4acM A=2.37%10" I[>1<=2,4*105 TOHHO-KHJIOMETPOB.
OrtgeT: 2,4*10° TOHHO-KMIIOMETPOB

3amaua 12. KBagparnas miaCTUHKA CO CTOPOHOM a MOTPy>KEeHa B BOJLY
NEPIECHIMKYIJISIPHO €€ TOBEPXHOCTH, MPUYEM BEPXHEE OCHOBAHHE TUIACTHAHBI
HAXOAMTCs HA NOBEPXHOCTU. HaliT naBiieHUE BOJBI HA MIACTHHY.

Pewmienue

Ha masieHpKyr0 mnomaaxy miomaasto dS, pacrnoyioKeHHYIO Ha TITyOuHE X
OT NOBEPXHOCTH, JABUT CTOJ0 BOJBI B BUJIE LIMJIUHAPA C OCHOBaHUEM dS u
BeICOTOI X. JlaBmenme dp Gyjer mpu 5ToM paBHO A8¥dS  tne P~ mmoTHOCTH
BOJIBI,

pxdS —pacca AMMAPA.  BO36MEM MOJOCKY MIACTHHBI IIMPHHON dX,
HaxoAsuytocs Ha rnyoune x. E€ mmomans dS paBHa adx. Orcrona

a xz . 3
dp:pgaxdx ) HOquaeM p= ngaxdx =gpa-—|; = &
0 a 6

OrtBeT:

3agaua 13.

OKCMEPUMEHTAIIBHO YCTAHOBIIEHO, YTO TPOAYKTUBHOCTE TPyAa paOOTHHUKA
TIPUOIIKEHHO BhIpakaeTcst opmyitoii: f{t)=-0,0033t* -0,089t +20,96, rue t --
pabouee BpeMs B yacax. Bprumcnute 00beM BBITyCKa MPOAYKIMH 3a KBAPTaJ,
cuntas pabounii J€Hb BOCBMUYACOBBIM, a KOJIMYECTBO pabOYMX AHEH B KBApTAIC —
62.

Pemenmue.

OObeM BbIMYCKA MPOAYKIIMN B TCUEHUE CMEHBI SBJISIETCS IEPBOOOPA3HOMN AJIst

8
(yHKIMH, BRIpaKaloLieit MpoAyKTHBHOCTh Tpyaa. Ilostomy V= If (t)dt
0
B Tedenune KBapTana 00beM BBIIIYCKA IIPOIYKIMH COCTABUT:

8 8 3 2
V = 62[ f(t)dr =62 (0,00331> = 0,089 +20,96)dt = 62(—0,0033%— 0,089% +20897)[5 =
0 0

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

3anpaua 14.
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OKCNEPUMEHTAJIBHO YCTAHOBJIEHO, YTO 3aBUCUMOCTh pacxojia OCH3nHa
aBTOMOOUJISL OT CKOpocTH Ha 100KkM Ny TH BhIpaXkaeTcs mo popmyiJie:
Q=18 — 0,3v+0,003v*, rme 30<v<110. Onpenenuts cpeaHuil pacxoa GEH3MHA,
€CJIM CKOPOCTh JBWKEHUS 50-60KM/4ac.

Pemenue

Cpennuii pacxoa OEH3MHA COCTABIISET !

60 5 VZ V3

j (18-0,3v +0,003v")dv (18— 0,3~ +0,003 *)‘ %

m =20 = = 3 -
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)

Oreer: 10,61
3apaua 15.

W3 TpéX 0IMHAKOBBIX JOCOK MIMPUHON a HY>KHO CIENIaTh KETO0O HAnOObIICH
IPOIMYCKHOM CTOCOOHOCTHIO, MOMEPEYHOE CEUEHUE KOTOPOTO UMENO Obl (hOpMY
PaBHOOOKOW Tpaneuuy.

Pemenne

O4eBHIHO, YTO MPONYCKHAs CMOCOOHOCTH kEnoOa OyaeT HauboNIbIIEH, eClTu
HauOOJIbIIEH OYIET MIIOIIAAb €0 MOMEPEYHOro ceueHusd ,riae AB > a).O003HaunmM
yroJ npu O0JIbLIEM OCHOBAHMM TPANEIMK Yepe3 X. Bbipazum miomaab S Tpaneiuu
KaK (PYHKIIMIO OT X.

F
A B
a a
D a C
g ABerCD 'DF:a+a+22acosx'aSinx'

. I
Uraxk, S =@’ (I+ cosx)sin x,0 < x < ~ - Haiiyiem mipousBoHyto Toit yHKumm:
o ' 3
S"=a’((—sin x)sin x +1(1+ cosx)cosx) = a’ (cos x +cos2x) = 2a’ cos%cosg‘ Ha

Wi > 3x  x
untepsanie | 7 | ypapHeHue 23" C0S—-c05— =0 pmeeT eIMHCTBEHHOE PelleHue

i
¥ =7 . CiiefioBaTeNbHO, HA 9TOM MHTEpBasC HYHKIMS UMECT CAMHCTBEHHYO

1l il [ SI1
KpUTHYeCKYI0 Touky * = 7. Tak kak S| 7 |> 05| 75 /<0 1o nponssoanas
a
3

MEePEexX0s Yepe3 TOUKY ¥ = ,MEHSET 3HAK C IUIKOCA HA MUHYC, TO €CTh ¥ = 3 -
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11
TOUKA MAKCUMyMa (ByHKIMH, U, CIIE0BATENBHO, S [?J -HanOOoNbIIECE 3HAUYCHHUE

11
(DYHKLIMH HA TPOMEXKYTKE [O; 3} Hrak, 10CK¥ HagO COENUHUTE APYT C APYTrOM

nox yramom 120°.

3agaua 16
1 x*+x+1 3
Jl0Ka3aTh HEPABEHCTBO - = 2.1 =5
Pemenue
11 l <1+ ad < i
epenuIIeM JaHHOE HEPABEHCTBO B BUIC 5 21l g WM

1 X 1

< <= .
2T 41 2 Haiinem HanOosibliiee 1 HaMMEHbIIEE 3HAYCHUE (DYHKIIUU

)=
pu X >0,T0 J0CTATOUHO HATH HAuOONIbIIEE ¥ HAMMEHbIIEE 3HAYeHNE (DYHKIINH
na nateppane (0:1%).

Ha mpomexyTke (~%1°)  Tax Kak 5Ta pyHKIMs HeusTHAs u f(x) >0

x? +1-2x2 1—x°

Haiinem nmpousBoanyto pyHkimu: f(x)= +1)’ (Pl Ha unrteprane

(0;+0)
Copepxurcs €QMHCTBEHHAs KpUTHUeCKas Touka x=1 ¢pyHkuuu f(x), kotopas
SBJIIETCS TOUKOM MakcumyMa 3Toi (pyHKIuu. Ha 0OCHOBaHWM NPaBHIT HAXOKICHUS

1
HaMOOIBILIEro ¥ HAMMEHBbIIIEro 3HaueHui f(1)=7 sBaseTcs HanOOBIINM

x
x?+1

1
3HaYeHHEM PyHKIUU f(xX)= Torpa f(-1)= 7 sBISIOTCS €€ HAMMCHBIINM

1 1
sHaueHneM Ha mHTepBase (~*°%) Orcrona sakmodaem, ato ~ 5 </ <~ uro u

TpeOOBAJIOCH AOKA3aTh.
3amaua 17

2
. X
Jlokasare, uro nmpu ¥ =0 uMerOT MecTO HepaBeHCTBa: SINX <X 1-cosx < >

: X
X—sinxy <—
> 6 :
Pemienne
IIpu *=0 umeem oueBMAHOE HepaBeHCTBO 0S¥ =1 JTpuMeHHM CBOHCTBO

MOHOTOHHOCTH HHTerpana, momoxus S()=cosx y f)=1 @ypxmm f n g
VAOBJIETBOPSIOT BCEM YCIOBHUSM MCIOJIB3YEMOIO YTBEP)KACHUS HA TPOMEKYTKE

[0:+0)  TTosToMy U1 IPOM3BOIBHOTO X >0 Jcostar < [1ar ,T. €. SIMX<x,
0 0
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[IpumeHss TOT e METOJ K IMOJIYYEHHOMY HEPABEHCTBY MOXKHO 3allMCaTh:

X 2

Isinzdzgjzdz R ]_Cosxgx?‘
0 0

Emgé pas UCHONB3YK TO K€ YTBEPIKACHHWE K IIOJyYEHHOMY HEPABEHCTBY,

i i : X

6YI[GM HMETh I(l - COSI)dt < I?dt WM X —sin x < ? )
0 0

3agaya 18

JlBa kopaOys MILIBYT ¢ MOCTOSHHEIME CKOpocTamu Vi =20 xm/a u 7> =30
KM/4 1O TpPsSIMBIM, YIOJ MEXAy KOTOpeIMM 00°, B HampaBICHUH TOYKH
NEPECEUYCHNsT 3TUX MNpsAMBIX. Halaure HauMeHbLIEE PACCTOSHUE MEKAY
KOPaOJsIMH, €CJIA B HAYAJIbHBIII MOMEHT BPEMEHM PACCTOSTHUE KOPaOseil OT TOUKH

NEPECCUEHMSI MMPAMBIX OBLTH COOTBETCTBEHHO 10 kM 1 20 KM.
[TycTh yepes t 4acoB OT HAYATIBHOTO
MOMEHTA MEPBBIA KOPAOIb OKAKETCS B TOUKE A,
BTOPOil — B Touke B, R(t) kM- paccTosaue AB.
I[To ycnosuro BC=20 — 30t, AC=10-20t. Toraa no TeopeMe KOCUHYCOB
numeeM AB> = AC* + BC* =2-AC - BC - cos 60°
AB* =100 —400¢ + 400t + 400 +1200¢ + 9001 — 200 + 3007 + 400f — 600¢>

CnenoBarenbHo, R(t) = AB=10¥3-9+7¢>
TpeOyercs HAlTH HAMMEHBLIEE 3HAYCHUE TON (DYHKIIMU HA MPOMEKYTKE
2
{O; E] Oyukuus R(t) onpeaenena u nuddepeHimpyema Ha Beeld YMCIOBON OCH,

5(14¢ —9) 9

R(t)= — t=—.
pUYeM o1+ 70 - Cuenosarebho, = 1 - eIMHCTBEHHAS HA

2 ’
[O, ﬂ KPUTHYECKAs TOUKA, KOTOPas ABIAETCA TOUKOH MHHAMYMa, Tak Kak X (0)<0,

’ 9
a K1) >0 3paunT, R[ﬁ} - MMHUMAJILHOE PACCTOSIHHAE MEKITy KOPaOIIsaMH,

)5t

5421
OtBeT: - KM,
Bomnpocsl no teme «IlepsooOpa3nas. UaTerpas.»
1. JlaiiTe onpeaeneHne nepBooOpasHOM.
2. CdopmynupyiiTe OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX.
3. B 4eM 3aKmr04aeTcs reOMETPUUYECKUIA CMBICIT OCHOBHOTO
CBOICTBA MEPBOOOPA3HOIL?
4, Cdopmynupyiite Tpu npaBuiia HAX0XKACHUS MEPBOOOPA3HBIX.
5. Kakyro ¢purypy Ha3pIBarOT KPUBOJUHEHHON Tpanenueii?
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Ecnu  CTy#eHT BBINOJHWAI BCE 6 TMYHKTOB 3aJaHWd  TMPABWIBHO €
HE3HAYUTEBHBIMU HEIOYETAMH, CTYACHT NOJIy4YaeT OLEHKY "OTauyHo",;

Ecnu cTyeHT BBITONHWI 4 MyHKTA 3aJaHAA TPABAJILHO C HE3HAYUTCIIEHBIMH
HEJI0YETAMU, CTYACHT TOJIYYAET OLEHKY "' Xopomio”,;

Ecnu cTyAeHT BBINONHWI 3 MyHKTA 33JaHWI MPABUJILHO C HE3HAUUTEIIbHBIMU

HE0YETAMH, CTYIEHT IOJIYYAET OUEHKY Y JOBIIETBOPUTENBHO"
Ecnu cTynieHT BBINOIHWI MeHee 3-X MYHKTOB 3a/laHui, CTYAEHT Nosy4aeT oleHky "He
yIOBJIETBOPUTENBHO"

Tema 12.1. BekTopsl B IpocTpaHcTBe.
Tema 13.1. MeToa KOOpAMHAT B NPOCTPAHCTBE. /IBHKeHHS.

Tect 15

Bekrops! B mpocTpancTtBe. MeToJ KOOPAMHAT B IPOCTPAHCTBE.
JIBUKeHMSI.

1) ITpy KAKOM 3HAYEHHH 0L BEKTOPH a(2;3—4) U b(a;—6;8) MApAIENBHEI?

| -4 | 2)-3 | 3)0 | DYS 5)3 |
2) TIpu KakOM 3HAYEHHH 0. BEKTOPHl  a(23,-4) #  bla;—6;38)
NEPIEH AU KYJISIPHBI?
| 1)25 | 2) 2 | 3)—4 | 4Ho | 54 |
3) Haiitu yron npu BepuiHe B B TpeyrosibHuke ¢ Bepimnamu A(14; — 13),
B(16;-14) u C(17,—-17)
1) 2) 90° 3) 45° 4) 5)
135° 22.5° 150°

4) B TpeyroiabHUKE C
JuHa meauanbl AK paBHa

BepumHamu A(1; —1; 2), B(3; 0; 2) u C(

-1;2;0)

1;0),B(1;2; 2)n C( 3; 2; 0)

)5 2)5 3)3 4)V3 5)2
5) Ilepumetp TpeyroapHuKa ¢ BepmmHamu A(1;
paBeH
)5 2)\5 3) 22 4)3\2 5)3V5
+12 +2\2 +2V5

6) Eciu B mapannenorpamme ABCD 3amausl AB(- 4-4:-2), CB(-3:-6.1),
JMHAT TOUKH NePeceyeHnsl AMaroHaneii papHa

A(3; §;-5), To cymma Koo

| D7 |

2)6

3)5 |

4)4

| 53 ]

7) Jlansl BekTopsl AB(a;6; ), BC(2;-3;5).. Ecmu Toukn A, B u C nexar Ha

OJIHOM MPSIMOMA, TO cyMmMa o + 3 paBHA

1)—
12

2)—
14

3)—
10

H-8

5)—
16

8) Ecim BEKTOp p HarmpaBieH MPOTHBOMOIOKHO BEKTOPY ¢(6:-1218), m

‘ p ‘ =14 , TO IPOM3BE/ICHHE KOOPMHAT BEKTOPA p PaBHO

| D6 |

2)9 |

3)3 |

4)8

| 512 ]
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9) JlaHbI BeKTOp a(—1;2) 1 Touka A(— 3; 2). Haiitn 1y BekTOpa AB , €CIH

touka B nmpunamexut ocn OX u a-AB=4

1) 632

2)

217

3)

2415

4)

2413

5)V13

10) Jlausl BekTOp a(8;~2:4) 1 Touka A(0; 2; 4). Haiitn 1uHy BeKTOpa AB,

ecyi Touka B npunamiexut ocu OY u a L AB

1) 2v5

2) 35

3) 5\2

4)

274

5)4V5

11) Jlans! Bextop a(-2;4) 1 Touka A(1; 3). HaifTi ckaaspHOe IPON3BEICHHE

AB-a, eciv Touka B npuaaanexut oci OY, W BEKTOPH  a u AB
KOJUUTUHEAPHBI
1)— 2)— 3)-8 4)10 5)20
20 10

12) Haiitn ckansipHOE MPOU3BEICHUE (ZQ + ﬁ)- (ﬂ - H) , €CIIH ‘ m ‘ =5,

Yron MeXIy BEKTOpPaMH m ¥ n paBeH 120°

-1

2) 10

3)—
10

416

5)29

-

n

’:6 I/I

13) BekTop a cocTaBisieT ¢ NOJOKUATEIBHBIM HampaeieHueM ocu OX yron

135°. Haiitn KoOpaMHATYy X BEKTOpA a, €CIIU ‘

-

a

‘:2\5

1) 1/4

2)1/2

3)2

H-2

5)—
1/2

14) Janel Toukn A(1; -2; 3), B(5; -1, —2), C(— 1; 1; 2). Haiitu cymmy
KOOpJMHAT Toukn D(X; V; z), ecimi AB—3A4C +2BD=0

-1 |

2) 2 |

3)-3 |

4)6 |

58 |

15) Ecamn B mapannenorpamme ABCD 3anmansl Bepmmnabl  A(2; -5;4), B(1;
-3, 1), C(— 3; 4, — 6), TO CyMMa KOOPAMHAT YETBEPTON BEPIINHBI

DO |

2) —1]

3)-2 |

4)-3 |

5)_4

16) Haiigure ‘ a

17) Haiigure ‘ a-b

, €CIH ‘Z‘:mﬁ,

. eciu ’a’:lo,

5+B‘:17 " ‘5—6‘:15

Z‘:zlu ’5+E‘:31

aBHa

18) Hdanel Toukn A(—4; 0), B(2; —3), C(— 1; 1), D(3; 2). Haiitu ckasisipHOe
MIPOU3BCACHUC (A_C" - E) . (ﬂ + @)
19) Haiitn ypaBHEHHE r€OMETPUUYECKOTO MECTA TOUYEK TIIIOCKOCTH,
PABHOYJAJICHHBIX OT ABYX MPsSIMbIX V¥ =—5x+ 10w y=—5x — 20

1) y-
5%x-5=0

2)
y+5x—5=0

3)y+5
x+5=0

4)
y+5x+10=0

S)y+5
x—10=0

20) Haiiti ypaBHEHHE T€OMETPUYECKOTO MECTA TOUEK TUIOCKOCTH ,

PaBHOYAAJIEHHBIX OT ABYX TO4YeK A(S5;— 6) u B(— 3;-2).

21) B tpeyronbanke ABC ¢ Bepmmnamu A(1;3), B(5; —7) u C(— 1,9)
YPaBHECHUE PAMOM, coAepKameid Menuany AM, UMeET BUA
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k=?

2. Nansl BekTopbl n{a;—1;3} m m{a;a,—2}.

a=?

3amxaua 19. [lansl Bekropsl a (—2;9;-9)u b” (9;1;-1).
Onpeiesn, Kakoii yrosl 00pa3oBaH STHMH BEKTOPAMH.

3anxaua 20. Jlansl BekTopsl a° {—4;-3;0} m b” {2;-2;1}.
Ornpe/eny 3HaUeHHE KOCHHYCA yIiIa MEXKIY STUMH BEKTOPAMH.

IIposepounasi padora Nel3 no teme: «BeKTOpbI B NIPOCTPAHCTBE»

Bapuanr 1

1. Haiiqure kOopArHATHI BEKTOPA AB , ecnn A (5:-1; 3), B (2;-2;
4).

2. Jlauer BekTopsl b (3; 1;-2) u & (1; 4;-3). Haiigure ‘25 - E‘ .

3. H3o0pazute cuctemy KoopamHaT (Jxyz U MOCTPOMTE TOUKY A
(1;-2;-4). Halinute paccTosiHUS OT 3TOH TOUKH JI0 KOOPJAMHATHBIX
IJIOCKOCTEM.

4. Brruncnure ckanspHoe NPOU3BEACHUE BEKTOPOB i u #i , €CIH

=3, (@6)=60", ¢ La, cLb.

5. Han ky0 ABCJ1A;B,C/1;. Halimute yron Mexxay npsMbIMA
AJll; u BM, rne M — cepenuna pedpa J1/1;.

6. [Tpyn nBM>XEHUM npsmast b OTOOPaKaeTCs HA MPSAMYIO b, a
IJIOCKOCTh 3 - Ha MIOCKOCTh Sl u bl f;. Jlokaxkute, uto b;l15;

Mm=a+2b-¢ fi=2d-b,

al =2,

Bapuanr 2

1. Haiiqure kOOpArHATHI BEKTOPA CD, ecmu C (6;3:-2), D (2; 4:-
5).

2. Jlanbt BexTopa @ (5:-1; 2) u b (3; 2;-4). Haiigure ’07 - 25’.

3. H3o0pazute cucrtemy KoopamHat (Oxyz v MOCTPoiiTe Touky B (-
2:-3; 4). Haiinute pacCTOSIHHS OT 3TOM TOYKHU 10 KOOPAWHATHBIX
IJIOCKOCTEM.

4. Brrancinre ckansgpHOe NPOU3BEACHUE BEKTOPOB 71 u i , €CIIH

i=d-2b, |a=3 ‘E‘:z, (5;5):60°, ¢la ¢lb.

2

5. Han xky0 ABCJIABC/1;. Haiiaure yron mexay npsimbiMu AC
u I[Cl

6. [Tpu aBMKEeHUM psAMast ¢ OTOOPpAKAETCS HA MPSIMYIO ¢, a
IJIOCKOCTh O - HA INIOCKOCTD 0L M a L o JJOKaKUTE, UTO dy | O

Kpurtepun oueHnBaHus NPOBEPOYHOii padoThI CTYIEHTA.

Ecnu CTyAeHT BBIMOMHWI BCE 6 3aJaHW NMPABWIBHO C HE3HAYUTEIBHBIMHA
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTanyHo",;
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KonmuyecTBO NpaBUIIBHBIX OTBETOB PAaBHO &8, CTYIEHT MOJYYaeT OLEHKY
"OTnu4HO",;

Konmu4ecTBO NmpaBHUIIBHBIX OTBETOB OT 6 A0 7, CTYACHT MOJYYacT OLEHKY
"Xopomo";

KonuyecTBO mpaBUIIBHBIX OTBETOB OT 4 A0 5, CTYACHT MOJYYacT OLEHKY
"Y TOBIETBOPUTENBHO"

Konu4ecTBO NpaBUIIBHBIX OTBETOB MEHEE 4-X, CTYJEHT MOJIyYaeT OUeHKy "He
YAOBJICTBOPUTEIIBHO".

HpaxkTnyeckue 3aganns no teme "'Hunauaap. Konyc. Hlap."

3anaua 1. JIokaxuUTeE, 4TO €CIIM OJHA U3 T'PAHEH BIIUCAHHON B LMIUHAP
TPEYTONBbHON MPU3MBI TPOXOUT YEPE3 OCh NWJIMHPA, TO JBE APYTUE TPaHU
B3aMMHO NEPICHINKYJISPHBL

3anaua 2. B koHyc BBICOTOM 12 ¢M BniMcaHa NMUpPaMKia, OCHOBAHUEM
KOTOPO# SIBJIIETCS NPSAMOYTOJIbHUK CO CTOpOHamMu 6 ¢M 1 8 cm. Halinure
OTHOILICHHUE TUIOIIAIEH MOTHBIX MOBEPXHOCTEH MUPaMKIbl U KOHYCA.

3agaua 3. B yceueHHbI KOHYC BIUCaHa MPaBUiIbHAs YCEUCHHAs N-yTOJIbHAS
nupaMua (T.€. OCHOBAHMS MAPAMUIBI BIUCAHBI B OCHOBAHUSI YCEYEHHOTO
KOHyca). Pannychl OCHOBaHMI YCEYEHHOIO KOHYCA PaBHBI 2 CM U 5 CM, & BBICOTA
paBHa 4 cM. BerurciuTe mioma s nNoaHOH NOBEPXHOCTH MUPaMUABI IPH: a) n = 3;
0)n=4; B)n=6.

3anaua 4. JIOKQKUTE 4TO €CIIHA B MMPABAJIBHYIO TPU3MY MOKHO BITHCATH
cdepy, TO LEHTPOM CPEpHI ABIACTCS CEPEANHA OTPE3KA, COEAMHSFOIIETO HEHTPHI
OCHOBAHUI DTOU MPU3MEL.

3agaua 5. Jlokaxxure, 4TO LUEHTP C(Pephl, BIMCAHHONH B MPABUIIBHYIO
NUPAMHULY, JISKUAT HA BBICOTE 3TOW MAPAMMIBI.

3anaua 6. Paguyc chepsl paBen R. HaliquTe niomaas NojJHOM NOBEPXHOCTH
OTMKUCAHHOTO OKOJIO C(hePBl MHOTOTPAHHUKA, €CIIM 3TOT MHOTOTPAHHUK SIBJISIETCS: Q)
KyOOM; 0) MpaBUIIBHOH IECTUYTOJBLHOM MPU3MOii; B) MPABUIIBHBIM TETPA3APOM.

3anaua 7. Okojo cdepsl paaryca R onucana npaBuiibHast YETHIPEXYTOIbHAS
nupamMuja, MIOCKUIA yroJ Npy BEpUIMHE KOTOPOU paBeH o. a) Haiiaure mioimans
O0KOBOI MOBEPXHOCTH MUpaMuabl. 0) Beruucnure 31y mmomans npu R =5 cM, o =
60°.

3anaua 8. JIoOKaXUTE, YTO €CITM B MTPABUIIBHYI) YCEUYEHHY IO
YEThIPEXYTOJbHYIO MUPAMUIY MOKHO BOMCATh cpepy, TO anodema mapaMmu sl
PaBHa MOJIyCyMME CTOPOH OCHOBaHMIA €€ OOKOBOI rpaHy.

3anaua 9. JlokaxuTte, 4To HEHTP c(Eepbl, OMUCAHHOMN OKOJI0: a) MPABUJILHOM
MPU3MBIL, JISKUT B CEPEANHE OTPE3KA, COEANHSIOIIETO HEHTPBI OCHOBAHU 3TOM
npU3MBbL, 0) MPaBUIIBHON MUPAMHUIBL, JIEKUT HA BBICOTE 3TOH MUPAMHUIBL U €€
NPOAOTKCHHH.

3agaya 10. J[okaxxute, 4TO: a) OKOJO JIFOOOr0 TETPA3APa MOKHO OMUCATh
chepy; 0) B 11000 TETpazAp MOKHO BIHUCATH CPepy.

3anaua 11. Paguyc cdepnl papeH R. Haliaute motiaab moJHON
NOBEPXHOCTH: &) BIIMCAHHOTO B cepy KyOa; 0) BIUCAHHON MPAaBUIBHON
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HIECTUYTOIbHOM MPU3MBI, BEICOTA KOTOPO# paBHA R; B) BMUCAHHOTO MPABUIILHOTO
TETpAdaPA.

3anaua 12. B npaBuibHOM TPEyTroabHOM MUPaMHUIE CTOPOHA OCHOBAHMS
paBHa a, a 00koBo€ peOpo paBHO 2a. HalinuTe paanychbl BOMCAHHOM U OMUCAHHOM
chep.

3anaua 13. Cdepa Bnucana B WIMHIP (T. €. OHA KACACTCSl OCHOBAHUM
HUIMHAPA U KaKI0i ero oOpa3sytouleit, puc. 157, a). Haliaute oTHOIICHUE
wiomaau cepsl K MIOMAAU MOTHON MOBEPXHOCTH LMIUHIPA.

3amaua 14. B KOHYC ¢ yIJIOM () TPU BEPUIMHE OCEBOTO CEYCHUS U PAIyCOM
OCHOBaHMs T BHcaHa cdepa paauyca R (T. €. cepa kacaeTcss OCHOBaHHS KOHYCA U
KaK10# ero oOpasytrouieh, puc. 158, a). Halinute: a) r, ecinu u3BectHol R 1 @; 0) R,
ecII M3BECTHBI T U ) B) ¢, eclii R = 1 cm, 1= V3 oM.

3anaua 15. B koHyc Bnucana cepa paauyca r. Haliaute miomaab mojaHoM
NOBEPXHOCTH KOHYCA, €CITM YTOJl MEXKYy 00pa3yroleil 1 OCHOBaHHEM KOHYCA
PaBEH a.

3anaua 16. [ {ununaap Boucad B cdepy (T. €. OCHOBAHMS [IMJIUH]PA SIBISIOTCS
ceueHusiMu cepsl, puc. 157, 6). Hailiiute oTHOMEHUE TMIOMAAN MOJTHOM
MOBEPXHOCTH IWJIMHPA K MJIOMIAU cPepbl, €CIU BHICOTA LIMJIMHPA PaBHA
JMAMETPY OCHOBAHUSI.

3agaya 17. KoHyc ¢ yIJIOM ( IPHA BEPLUIMHE OCEBOTO CEYEHUS H PaJRyCOM
OCHOBaHUS T BHCcaH B c(epy paamyca R (T. €. BepimMHa KOHyca JIeKUT Ha cdepe, a
OCHOBAHUE KOHycCa sBJsIETCs ceueHreM cepsl, puc. 158, 6). Haligure: a) 1, ecin
U3BECTHBI R 1 @; 0) R, eciii u3BECTHBI T U @) B) O, eciii R = 2r.

IIposepounasi padora Nel4 no teme "'Huaunap. Konyc. ap."
Bapmuanr 1

1. OceBoe ceuenue nuamHapa - kpaapar. [lnomaas OCHOBaHUS IWJIHHAPA
paBHa 16w cm?. Haiiaure miomaas moaHOM NOBEPXHOCTH HIWJIMHAPA.

2. BricoTa KOHyca paBHa 6 CM. YTO0J IIPY BEPLIMHE OCEBOIO CEUEHUS PABEH
120°.

a) HaiiTn miomane ceueHust KOHyca TIOCKOCTBIO, MPOXOASIIEH Yepe3 ABe
00pazyrolume, yroia MeKy KOTOpbIMH paBeH 30°.

0) Haiitn miomaas O0KOBOM MOBEPXHOCTH KOHYCA.

3. dunameTtp mapa paseH 2p. Uepes KoHEn AuaMeTpa MpoBEACHA IITOCKOCTh
nox yriom 45° k Hemy. Haliiute nnvHy JIMHUA nepeceueHus chepbl 3TOM
IJIOCKOCTBIO.

4. Yepes BEPIIMHY KOHYCA MPOBEACHA IJIOCKOCTB , EPECEKArOIIASA
OCHOBAHME 110 XOPAE, JUIMHA KOTOPO paBHA 5 CM, U CTAruBaromiein ayry 90°.
[I1OCKOCTB CEYEHMS COCTABIIAET € TUIOCKOCTHIO OCHOBaHMs yron 60°. Haiinure
IO OOKOBOI MOBEPXHOCTH KOHYCA.

5. I11mOCKOCTh, MPOXOAsIas Yepe3 UEHTP HUYKHENO OCHOBAHUS LIMJIMHPA IO
YIJIOM 0, K OCHOBAHUIO, IEPECEKACT BEPXHEE OCHOBAHUE TI0 XOPJE, PaBHOM b n
cTsruBaroLiei ayry . Haliaure BBICOTY IAIMHPA.
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Bapuanr 2

1. OceBoe ceueHne NMIIMHAPA — KBAAPAT, AMArOHAIb KOTOPOTO PaBHA 4CM.
Haiinure miomans noJiHOM MOBEPXHOCTH LUAJIMHAPA.

2. Pagnyc oCHOBaHMsI KOHYca paBeH 6¢M, a 00pasytolias HAKIIOHEHA K
IJIOCKOCTA OCHOBAHUS MOA yriom 30°.

a) HaiiTu niomaae ceueHust KOHyca TIOCKOCTBIO, MPOXOASIIEH Yepe3 ABe
oOpasyrolue, yroj M1y KOTOpbIMHA paBeH 60°.

0) Haiitu mioma s O0KOBOM MOBEPXHOCTH KOHYCA.

3. duameTtp mwapa paseH 4p. Uepes KoOHEL AMaMeTpa MPOBEACHA ITOCKOCTh
noa yriom 45° k Hemy. Haliiure ninomanaes CeueHus apa 3TO| MI0CKOCTHIO.

4. IIpsMOyronbHbIA TpeyroybHUK ¢ KareramMu 30 u 40 cM BpamaeTcss BOKPYr
TMNOTEHY3bl. HailuTe mmomans MoBEPXHOCTHU TENA, MOJYYEHHOTO TPH BPALLEHUH.

5. BeicoTa niMHapa Ha 2 ¢M MeHbLIE €ro paauyca. [Lmomaas 00koBoi
TIOBEPXHOCTH LITMHApA paBHa 160n cM?. HaiiauTe miomaas 0ceBOro ceeHus
nunvHApa. Halaure miomans ceueHus UMIMHAPA, TPOBEAEHHOTO MAPALIETBHO
€ro OCH Ha pacCTOSTHUM O CM OT HEE.

Kpurtepun oueHnBaHus NPOBEPOYHOii padoThI CTYIEHTA.

Ecnmu cTyneHT BBINOAHWI Bce 6 3aAaHWi NPABHIBHO C HE3HAUMTEIIBHBIMU
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTanyHo",;

Ecimm crygeHt BeimonHMn 4 3amaHus MPaBWIBHO MM 5 3aJaHuil ¢
HE3HAYUTEIIbHBIMU HEJOYETAMM, CTYAEHT MOJy4aET OLEHKY " XOopowo";

Ecnu cTyieHT BeIMONHAN 3 3a1aHus TPABUIBHO ¢ HE3HAYMTEIbHBIMU
HEJIOYETAMU, CTYACHT MOJIy4YaeT OLECHKY Y JOBJICTBOPUTENBHO"

Ecnu cTyIeHT BBIONHAN MEHEE 3-X 3aJaHHii, CTYICHT MOJIy4aeT oueHKy "He
YAOBIIETBOPUTENIBHO"

Tema 15.1. O0beMBbI TEJI.
Tect 17

Honsitue 06bemMa. O0beM NPAMOYTOJBLHOTO NAPAJIICICTHIICAA.

Bapuanr 1
YpoBeHb A
1. Kakoe yTBep>KIEHUE HEBEPHOE?
1) Ecmu Teno cocTaBieHO M3 HECKOJBKHX TEN, TO €ro 00bEM pPaBEH
CyMMe€ O0OBEMOB 3THX TETI.
2) PaBHBIE Te€NIa UMEIOT PABHBIE OOBEMBI.

3) Eciin 00BEMBI TEN paBHBIL, TO TENA PABHBI.
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1) PaBHBIE 0OBEMBI MOTYT UMETH TOJIBKO PaBHBIC TEIA.

2) PaBHOBENMKHE TENA - 3TO TENA, COBMEIIAEMbIE HAJIOKEHUEM .

3) Ecnu nepBoe Teno COACPKUT BTOPOE, TO 00BEM MEPBOrO TENIa HE
MEHbIIIE 00bEMA BTOPOTO.

2. Kakoe yTBEp>KIICHHE BEPHOE?

1) OOBEMBI IBYX MPABWIIBHBIX YETHIPEXYTOIBHBIX MPU3M PaBHBI, €CIIA
WX MarOHAIbHBIE CCUCHUSI PABHOBETIUKH.

2) /JIBa mpsAMOYrojbpHBIX NapauieNenunena ¢ pa3HbIMU MU3MEPCHUSIMHA
UMEIOT PA3HBIC OOBEMBIL

3) JlBa mpsAMOYTOJIBHBIX MAapayICICNUNea Pa3Hbix 00bEMOB HE MOTYT
UMETh
3. ABCDA,;B;C;D; - npsmoyrojibHbIi napauienenunen. O0beM nTupaMuabl
B1ABC pasen V.

Torma 00beM napasuieienune1a PaBex. ..

3V,

2)4V;

3)6 V.

4. Kakoe yTBEP>KICHHE BEPHOE?

1) He moryr ObiTh paBHBI OOBEMBI YETBIPEXYTOJIBHOH NPHU3MBI U
YETBIPEXYTOJIBHOM MUPAMUIBI, UMEIOIIMX PABHBIE BHICOTHI.

2) JlBe mnpu3Mbl C PABHBIMM BBICOTAMH PABHOBEIHMKH, €CIH MX
OCHOBAaHUSIMU  SIBJISIFOTCS.  OJHOMMEHHBIE MHOTOYTOJIbHUKH C  PaBHBIMHU
CTOPOHAMM.

3) JlmaroHaneHbIe MIIOCKOCTH ACHAT MAPALIEIICTIAIE HA PABHOBEIMKHE
YACTH.

5. Tpu ky0a, ciemaHHble M3 CBHMHIA, UMEHOT pedpa 3, 4 u 5 cMm. OnHu

MEPETUIABIICHBI B KyO, peOpO KOTOPOro PaBHO.

1)4 cmM;
2) 6 cM;
3) 67cm
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Yposens B

1. Tlnowamp MOMHOM MOBEPXHOCTH Ky6a paBHa 6 cM”. Torma ero 06bEM
PaBeH...

2. Ecmu kaxxnmoe peOpo kyda yeennunth Ha 100 cM, TO €ro 00bEM YBETUUUTCS
B 125 pa3. PeGpo kyba paBHo...

3. CTOpPOHBI OCHOBAaHWH W JUArOHAJb MPSIMOYTOJIBHOTO MAPALICICTTUIIC]T
OTHOCATCA Kak 1: 2 : 3.

JlnuHa OokoBoro pedpa paBHa 4 cM. OOBEM mapasuiesenuIe/1a PaBeH. ..

4. JlnaroHaJib TPSAMOYTOJIBHOTO MApAJIENICIUIENA PABHA 2 CM U COCTABIISET C
OZIHOH Tpanbro yrona 30°, a ¢ apyroi — yroa 45°

Torna ero o0bEM MPSIMOYTOJBHOIO MapajuIEICNUIEA PABEH. . .

Kpurtepun oneHnBaHus TECTOBOM padoThl CTy/ACHTA.

Konu4ecTBO NMpaBUIIbHBIX OTBETOB YPOBHA A paBHO 5, ypoBHsA B paBHO 4,
CTYJCHT MOJIy4aeT OUEeHKY "OTanyHo",;

KonuyecTBO nmpaBUIIBHBIX OTBETOB YPOBHSL A paBHO 4, ypoBHs B ot 2 1o 3,
CTYJICHT MOJIYYaeT OLCHKY " Xopomo";

KonunuecTBo npaBuiibHBIX OTBETOB YPOBHS A paBHO 3, ypoBHA B x0T OblI 1,
CTYJCHT MOJIYYAET OLCHKY Y JOBJICTBOPUTENBHO

Konu4ecTBO NMpaBUIIbHBIX OTBETOB MEHEe 4-X U3 ypoBHEH A u B, cTyaeHT
MOJIYy4aeT OLEHKY "He ya0BIETBOPUTENBHO" .

Tect 18
O0beM npsiMOii NPU3MBI M HHJIHHAPA.
Bapuanr 1

YpoBeHb A
1. LABCDAiBiCiDi- npaMOYyTOJIbHBINA MAapaIEICIUIIEN.
ABCD — pom0. Torga 00bEM TaHHOTO MAPAIIENETUANENA MOKHO HAWTH TIO
dbopmye...

1)V =A4B*4AD*A4Al

2) V=AC*BD*CCy,

3) V = AB’BB;smBAD.
2. B KakOM OTHOLIEHUU JCTUTCS 00BEM TPEYrojbHON MPU3MBbI MIOCKOCTHIO,

OPOXOASLICH Yepe3 CpeIHUE JIMHUU OCHOBaHUI?
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1)0,5;
2)0,33;
3)0,25.

3. Bo ckonbko pa3 00BEM WWIMHApPA, ONMUCAHHOIO OKOJO NPABHIBHOM
YEThIPEXYTOJNBHOM MpHU3MBL, OonblIe 00bEMA LWJIMHIAPA, BIMCAHHOTO B 3Ty K€
npusmy?

1) B 3 paza.
2) B 2 paza.
3) B 4 paza.
Yposerb B

1. /lmaroHanp NpaBUIBHON YETBHIPEXYTOJIBHON NpPU3MBI paBHa 3,5 cM, a
avaroHaiab OOKOBOM rpaHu - 2,5 cMm. Toraa 00bEM NpU3Mbl PaBEH. ..

2. B npsamoit TpeyrosbHON NpU3Me CTOPOHBI OCHOBAHUS PaBHBI 4 CM, 5 CM H
7 cM, a O0koBOe peOpo paBHO OoOJblICH BbICOTe OCHOBaHUSA. OOBEM MPU3MBI
paBeH...

3. B ocHOBaHWM MpsIMOiA MPU3MBI - POMO. J{MaroHaau Npu3Mbl COCTABIISIFOT C
IJIOCKOCTBEO OCHOBaHus yribl 30° u 60°. Bricota mpu3mbl paBHa 6 cMm. Torma €é
00BEM paBeH...

4. B ocHOBaHMHM MPAMOM NPU3MBI JISKUT Tpanenus. [nomanam mapanienbHbIx
GOKOBBIX TPaHEl IIPH3MBI PaBHBI 8 cM” i 12 cM’, @ pacCTOSHNE MEXTy HUIMH PABHO
5 cMm. Torpa oObEM TPU3MBI PABEH...

5. Ilnowane ceyeHus, TPOBEACHHOTO MAPAUICIIBHO OCU UWJIMHApPA Ha
paccTosiHan 4 CM OT Hee, paBHa 36 oM. Paguyc ocHOBaHMS LMJIMHIPA PABEH S5 CM.
Torna ero 00beEM paBeH. ..

Bapuanr 2
YpoBeHb A

1. Kakyro vacte 00bEMa JAHHOW TPEYrOJbHOW MPU3MBI COCTABISET OOBEM
TPEYTOJbHON TMPHU3MBI, OTCEYEHHOW OT MAHHOW IUIOCKOCTAMH, HPOXOIAILAMHA
4yepe3 CPEaHUE TUHUNA OCHOBAHWI?

1)0,5;
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2)0,33;
3)0,25.

2. Jlnamerp OCHOBaHMS LMJIMHAPA YBEJIMYMIM B JBa pas3a, a BBICOTY

YMEHBIIWIN B YETHIpE paza. Toraa 00bEM UIMHIPA. ..
1) yBenmmuures B 2 pasa,
2) yMEHBIIUTCS B 2 pasa,;
3) HE U3MEHUTCHI.

3. Kak oTtHocarcs 00BEMBI BYX UWJIMHIAPOB, €CIIM WX BBICOTHl PABHBI, a

OTHOLICHUE PAINYCOB OCHOBAHMIA PaBHO 27
1)4.
2)2.
3)8.
Ypoeenb B

1. OcHOBaHME TIPSAMOTO MApaIeIeNueaa poMo, TIomams KoToporo 1 M
TIONTAN THATOHANBHBIX CEUeHNMH 3 M> 1 6 M.

Torma 00béM napasuieienuneia pPaBex. ..

2. OcCHOBaHUEM MPSAMON NMPU3MBI CIY>KUT NMPAMOYTOJIbHBIA TPEYTOIBHUK C
KareraMu 6 ¢cM 1 8 cM. BricoTa npu3mMbl paBHA paanyCy BIUCAHHOW B OCHOBaHHE
OKPY>KHOCTH. OOBEM MPU3MBI PABEH. ..

3. OcHOBaHMEM MPSMOI MPU3MBI SBJISIETCS. POMO CO CTOPOHOM 2 CM M YIJIOM
60°. MeHblee U3 AMArOHAIBHBIX CEUYCHUH MPU3MBI SBISETCA KBaaparoMm. Torna
00BEM MPU3MBI PABEH. ..

4. B OCHOBaHMM MNPSIMOW Mpu3Mbl JieKUT pomO. [Lmomane ocHoBaHUS
MpU3MbI paBHA 48 CMZ, a IwIomaam €€ TuaroHaJIbHbIX CeUeHU paBHbI 30 e’ u 40
cm”. Torzna o6bEM HPU3MBI PABEH. .

5. ITlmowane ce4yeHus, MPOBEACHHOIO MNAPAUICIIBHO OCH UWJIMHApPA Ha
paccTOSHMH 3 CM OT Hee, paBHa 64 cM’. Pajuyc OCHOBAHHS IMINHIPA PaBeH
5 cm. Torpa ero oObeEM paBeH. ..

Kpurtepun oneHnBaHus TECTOBOM padoThl CTy/ACHTA.
KonuyecTBO NMpaBUIIbHBIX OTBETOB YPOBHA A paBHO 3, ypoBHsA B paBHO 5,
CTYJCHT MOJIy4aeT OUeHKY "OTanyHo",;
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Konmu4ecTBO NMpaBUIIbHBIX OTBETOB YPOBHA A paBHO 2, ypoBHsA B paBHO 4,
CTYJICHT MOJIyYaeT OLECHKY " Xopomo";
KonuyecTBO NMpaBUIIbHBIX OTBETOB ypOBHA A paBHO 1, ypoBHsa B paBHO 3,
CTYJICHT MOJIYYAET OLCHKY Y JOBJICTBOPUTENBHO"
KonnuecTBo mpaBuiibHBIX OTBETOB MEHEE 4-X M3 ypoBHEH A m B, cTyneHT
MOJIy4YacT OUEHKY "He ya0BIETBOPUTENBHO" .
Tect 19
O0bem mapa u miomans chepol.
Bapmnanr 1
YpoBeHb A
1. O0BéM mapa paaryca R MOKHO HaiiTH Mo Gopmylie...
2. JlmaMeTp OAHOrO MIapa PaBEH paawycy Apyroro. Torga OTHOWIEHWE
00BEMOB ATUX MIAPOB PABHO...
1)1:2;
2)1:4;
3)1:8.
3. Tlo dopmyie V-2/31Kk BeMHCHSETCS 00BEM MIAPOBOTO. ..
1) cermenTa;
2) cros;
3) cexropa.
4. Pammyc mapa ysenmuuuid B 3 pasa. Torga mionm@anbs MOBEPXHOCTH LIapa
YBEJIAYUTCS. ..
1)B 6 pasz;
2)B 9 pas3,;
3)B 12 pas.
5. Umerorcs map U kyO paBHOro oObEMa. Y Kakoro tena OoJibLIe MOJHAS
MTOBEPXHOCTH?
1) ¥V mapa.
2) ¥V ky0a.

3) I1nomanm nOBEpXHOCTEHN TEIT PABHBI.

Yposens B
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1. CKOJIBKO MIAPUKOB AMAMETPOM 2 CM MOKHO OTJIMTh M3 METALIMYECKOIO
Ky0Oa ¢ peopom 4 cm?
2. TInomwanas MOBEPXHOCTH mojymiapa pasHa 18 o cM”. Toraa ero 06bEM
paseH...
3. Ilnomane ceyeHus mapa TUIOCKOCTBIO pPaBHA S I oM, a PaccTosiHUE OT
LEHTPA 11apa A0 MIOCKOCTH paBHO 2 cM. Toraa oObéM 1apa paBeH...
4. B mape npoBeaeHa MmioCKOCTh, NEPIEHANKYJIAPHAS K AMAMETPY U AEIISIIas
ero Ha yactu 6 cM u 12 cm. Torma 00bEM MEHBIIICH YacTH 11apa PaBeH. ..
5. Pebpo kyOa paBHo 1 cMm. Torna 00bEM BOMCAHHOTO B KyO MIapa PaBeH. ..
Bapuanr 2
YpoBeHb A
1. O0BéM mapa paauyca K MOKHO HAWTH TIO (JOpMYIIE. ..
2. IInomane MOBEPXHOCTM OJHOTO mapa B 4 pa3a MEHbUIE IUIOMIAIA
NOBEPXHOCTH APYroro. Toraa OTHOWEHNE 00BEMOB 3TUX IAPOB PABHO. ..
H1:2;
2)1:4;
3)1:8.
3. JlmameTp OJHOrO Iapa PaBeH paadycy apyroro. Toraa OTHOLICHUE
IUTOLIAAEH TTOBEPXHOCTEN ITUX IAPOB PABHO...
)1:2;
2) 1:4,
3)1:8.
4. Paguyc mapa ymeHeluwiiv B 5 pa3. Torga muomans MOBEPXHOCTH LIapa
YMEHBLIUTCH. ..
1)B 2 paza;
2) B 10 pas;
3) B 25 pas.
5. Mmerorcs map ¥ Ky0 paBHOM TUIOIIAAM TMOBEPXHOCTH. Y KaKOro Tena
Oonbie 00BEM?

1) ¥V mapa.
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3agaua 15. bokoBoe peOpo MpaBUIIBHOHN TPEYTOJBbHON MAPAMUABl HAKIIOHEHO
K IJIOCKOCTH OCHOBaHMS 1O yriioM 45° . HaliiuTe cTOPOHY OCHOBaHHUS, €CITH
00BEM MUpamMubl paBeH 18.

3anaua 16. Touka K pacnonosxkena Ha pedpe AD terpasapa ABCD |
Touka N — Ha MpoAOoLKeHUH pedpa AB 3a TOUKY B , a Touka M — Ha TPOJI0JIKEHU T
pebpa AC 3atouky C , mpuuém AK:KD =3:1 BN = ABwn CM:AC = 1:3..
[TocTpoiite ceueHne TeTpadapa MIOCKOCTHIO, MPOXoasiiei yepe3 Touku K , M, N .
B KakoM OTHOIIEHUM 3Ta TUIOCKOCTh AEIUTOOBEM TeTpasapa’?

3anaua 17. Touka M pacnionoskena Ha pedpe CD Terpasapa ABCD ,
Touka N — Ha npoaokeHnn pedpa AC 3a TOUKy 4 , a Touka K — Ha TPOJIOJKEHU N
pebpa CB 3a Touky B , npuuém DM:MC = 1:3 | AN:AC = 1:4n BK:BC = 1:3 .
[TocTpoiite ceueHne TETpadapa MIIOCKOCTHIO, MPOXOoasiei yepe3 Touku K , M, N .
B kakoMm OTHOIIEHUM 3Ta TUIOCKOCTh AEIUT 00BEM TeTpaszapa?

3anaua 18. Touka M pacnonoskena Ha pedpe AD terpasapa ABCD |
Touka N — Ha npoaobkeHnn pedpa AC 3a Touky (', a Touka K — Ha MPOIOKCHUH
pebpa AB 3a Touky B , npuuém DM:AM = 1:2 ,CN =34Cwn BK:AB = 1.2 .
[TocTpoiite ceueHne TeTpadapa MIOCKOCTHIO, MPOXoasuiei yepe3 Touku K , M, N .
B kakoM OTHOIIEHUM 3Ta TIOCKOCTh AEIUT 00BEM TeTpaszapa?

3anaua 19. Touka N pacnonosxkena Ha peOpe BD terpasapa ABCD |
Touka M — Ha npoaokeHnu peopa AC 3a Touky (', a Touka K — Ha MPOIOJKCHUM
pedpa AB 3a Touky B , npuuém BN:ND =2:1 , AC = 3MC u BK = AB . Iloctpoiite
CCUCHHE TETPAdIPA IJIOCKOCTHIO, TPOXOAsIIeH yepe3 Touku K , M, N . B kakom
OTHOILICHWY 3TA INIOCKOCTh ACTUT 00BEM TeTpasapa?

IIposepounasi padora NelS mo teme «O0beMbI TEJD)

Bapuanr 1
1. Anogema npaBWIbHON TPEYroJibHOM NMrpaMusl paBHa 4 cM, a
JBYTPAHHBII Yroi Mpy OCHOBAaHUM paBeH 60°. Haliaure 00beM TUpaMuUIBbL.
2. B munuaap Brnmcana npusma. OCHOBAHMEM TPU3MBI CIYXKUT

OPSIMOYTOJIBHBIN TPEYTOJIBbHUK, KATET KOTOPOrO PaBEH 2d, a MPUIICKALIHA
yroJt paBeH 30°. Jluaronanb OoJiblieii OOKOBOM rpaHH MPU3MBI COCTABIISIET C
MJIOCKOCTBIO €€ OCHOBaHM yroj B 45°. Haitnure 00beM LAIMHIpA.

3. JlnaMeTp mapa paBeH BBICOTE KOHYcCa, 00pasyromas KOTOporo
COCTaBJISIET € TUIOCKOCTBIKO OCHOBaHus yros B 60°. Haiinure oTHOLIEHME
00BEMOB KOHYCA U I1apa.

4. OGbeM WWIMHApA paBeH 96T cM’, IUIOMAAb €ro OCEBOTO
ceuenus 48 cm”. Haiimre miomais c(epbl, OMUCAHHOM OKOJIO IWJIMHIPA.

Bapuanr 2
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1. BokoBoe pebpo mpaBubHON TPEYTOJbHOM MUpPaMUIBl PABHO 6
CM M COCTaBJSET C IMJIOCKOCTBIO OCHOBaHMs yron B 60°. Haiigute o0beM
UPaMUIbIL.

2. B xonyc Bnucana nupamuga. OCHOBAHUEM NMHUPAMUJBI CITYKUT
MPAMOYTOJIBHBIA TPEYTOJBHUK, KATET KOTOPOrO PaBeH 2d, a NMpUIISKAILUA
yron paseH 30°. bokoBas rpaHb NMUpPaMUbl, TPOXOASIAs 4Yepe3 AaHHBIN
KaTET, COCTABIIAET C TUIOCKOCTBIO OCHOBaHMs yron B 45°. Haligute o0bem
KOHYyCa.

3. B KOHyC, 0OCEBOE CEYEHME KOTOPOro0 €CTh IPABHIIBHBIN
TPEYroNbHUK, BOUCaH wmap. Halinute oTHOmeHWe miomaau cdepsl K
TUIOIAAX OOKOBOM MOBEPXHOCTH KOHYCA.

4. JluaMeTp wapa paBeH BBICOTE LWIMHIPA, OCEBOE CCUYCHUE
KOTOPOTO €CTh KBaapar. Haiigure oTHOIEHHE 00bEMOB LIMJIMHAPA U LIapa.

Kpurtepun oueHnBaHusA NPOBEPOYHOii paboThI CTyIEHTA.

Ecnu cTyZeHT BBIONIHWI BCe 4 3alaHMAiA MPABUIIBHO C HE3HAYMTEIBHBIMH
HEJI0YETAMU, CTYACHT MOJIy4YaeT OUEHKY "OTanyHo",;

Ecnu cTyneHT BBIMOMHWI 3 3aJaHus NMPABUIIBHO, CTYACHT MOJYYaeT OLEHKY
"Xopomo";

Ecnu cTyaeHT BBINOIHWI 2 3a1aHUs PABAJIBHO, CTYACHT MOJIYYAET OLCHKY
"Y TOBIETBOPUTENBHO"

Ecnu CTyAeHT BBINOIHWI MEHEE 2-X 3aJaHHi, CTYACHT MOIY4YaeT OLEeHKY "He
VAOBIIETBOPUTENIBHO"

IIpakTu4yeckue 3aganus no reme '"KomOunaropuxa'

3agaua 1. Y mambl 2 sg06noka u 3 rpymm. Kaxaelii JeHb B TEYCHUE S5 THEH
MOJPSJT OHA BBHIIAET MO OAHOMY (PpyKTy. CKOJBKAMHU CHOCOOAMH 3TO MOXKET OBITh
CHIENIaHo?

3agaua 2. [lpeanmpustie MOXET MNPEAOCTaBUTh paboOTy MO OJHOH
CHEUUANBHOCTH 4 >KEHIIMHAMHU, N0 JIPYroi - 6 My)KYMHAM, MO TPETbed - 3
pabOTHMKAaM HE3aBUCHMO OT mona. CKONBKMMH cnoco0amMu MOYKHO 3aIllOjHUTH
BAKAHTHBIE MECTA, €CIIM UMEIOTCA 14 MPETEHACHTOB: 6 XKEHUIMH U 8 MY>KUMH?

3apaua 3. B maccaxupckom mnoesne 9 BaroHoB. CKOJIBKHMH CHOCOOaMuU
MO>KHO PaccavTh B Moe3/1¢ 4 4enoBeKa, MPH YCIOBHHU, YTO BCE OHH JOJDKHBI €XATh
B PA3JIMYHBIX BaroHax?

3agaua 4. B rpynne 9 uyenoBek. CKOJBKO MOKHO 00pa3oBaTh PA3HBIX
NOArPYNM MPH YCIOBHH, YTO B OATPYNIY BXOJIUT HE MEHEE 2 YEITOBEK?

3apaua S. ['pynny w3 20 CTyJACHTOB HY>KHO Pa3AciuTh Ha 3 Opurasisl,
OPUYEM B MEPBYIO OpUraay MOJDKHBI BXOJWTH 3 YETOBEKA, BO BTOPYHO — 5 U B
TpeTht0 — 12. CKOMBKUMH CITOCOOAMM 3TO MOXKHO CACTIATh.
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3agaua 6. Jlyig ydacTusi B KOMaHAE TPEHEP OTOMpaeT 5 MaibuukoB u3 10.
CkonbkuMu  cnocodaMM OH  MOXKET  CPOPMUPOBATH KOMaHLy, €Ciu 2
OTPEACTIEHHBIX MAJTbYMKA JOJKHBI BOWTH B KOMaH Ty ?

3agaya 7. B maxMartHOM TYpPHUPE NPUHAMAIIA V4acTHE 15 MIAXMaTHCTOB,
MPUYEM KaKABIA W3 HUX CHITPAJl TOJIBKO OAHY MAPTHIO ¢ KXKIBIM M3 OCTAIBHBIX.
CKOIBbKO BCETO MAPTHil OBLIO CHINPAHO B 3TOM TypHUpPE?

3anaua 8. CKoOJIBKO pa3IMYHBIX IPOOEH MOXKHO COCTaBUTh W3 uucen 3, 5, 7,
11, 13, 17 Tak, 4ToObl B K&XKAYIO Ap0oOb BXOIWIN 2 pa3inyHbiX yucia? CKOJIbKO
cpeau HUX OyAeT MpaBUIIbHBIX IPOOEii?

3agaya 9. CKOJBKO CIIOB MOXHO MOJYYUTh, MEPECTaBNsAsl OYKBBI B CIIOBE
I'opa u MaCTUTYT?

3agaya 10. Kakux yncen ot 1 no 1 000 000 Gosbiie: TeX, B 3a0MCH KOTOPBIX
BCTPEYAETCS €AMHULA, WU TEX, B KOTOPBIX OHA HE BCTPEYACTCSA?

IIpakTH4yeckue 3axaHus 10 TemMe '"IJIeMEHTbl TEOPUH BEPOSITHOCTH U
CTATUCTHKH'"
3agaua 1. AGOHEHT 3a0bUT MOCHEAHIOK PPy HOMEPa TenePOHA U TTOITOMY
HaOupaeT €€ Hayrag. OnpencanTb BEPOSTHOCTb TOrO, YTO €My MPUAETCS 3BOHUTH

He 0osiee yeM B 3 MecTa.

3agaua 2. AGoHeHT 3a0bul nocneauue 2 uudpel TeNePOHHOT0O HOMEPA, HO
NOMHHT, YTO OHW Pa3M4Hbl M 00pa3yroT ABY3HAUHOE uuciio, MeHbuiee 30. C

YYETOM 3TOTr0 OH HaOupaeT Hayran 2 nu@pel. Haiith BEpOSTHOCTH TOrO, YTO 3TO

OyAyT HY»HBIC TADPHL

3agaya 3. [llecTe mapoB ciydaiiHbIM 00pa30M PacKIAAbIBAKOT B TPH SILIUKA.
HaiiTn BEpOSITHOCTH TOr0, 4TO BO BCEX SMIMKAX OKAKETCS PA3HOE YHCIIO IIAPOB,

IIpH YCJIIOBHUH, YTO BCC AIIMKH HC ITIYCTLIC.

3anaua 4. Ha maxmarHyr0 JOCKY Clly4yailHbIM 0Opa3oM MOCTaBJICHBI JIBE

naapu. KakoBa BEpOSTHOCTh, UTO OHU HE Oy IyT OUTh OAHA APYTYIO?
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3amaua S. Illecte pykonmuced CaydaiiHO PACKIIAIBIBAOT MO TSATH IMAMKAM.

KakoBa BEpOSTHOCTB TOTr0, YTO POBHO OJHA IMANKA OCTAHETCS IyCTOM?

3apaua 6. [{udper 1, 2, 3, ..., 9, BeINUCAHHBIC HA OTACIBHBIE KAPTOUKH
CKJIQJIBIBAKOT B SIIIMK W TUIATENBHO NEpemMemmBaroT. Hayraa BBIHUMAKOT OJHY
KapTo4yky. HaiiTH BEPOATHOCTH TOrO, YTO YMCIJIO, HAITUCAHHOE HA 3TOW KapTOYKE:

a) yeTHoe; 0) IBY3HAYHOE.

3apaua 7. Ha nonke B ciy4ailHOM mopsiake paccraBieHo 40 KHWT, Cpeau
KOTOPBIX HAXOAMTCS TPEXTOMHHMK [lymkuHa. Hailtu BEpPOATHOCTH TOrO, YTO 3TH
TOMa CTOST B MOPSIKE BO3PACTAHMs HOMEpA CIIEBAa HANPABO, HO HE 00sA3aTENBHO

PSIOM.

3agaua 8. Ha xaxaoi u3 miaTh OAMHAKOBBIX KAPTOUYEK HAreyaraHa OJHA W3

.o nn " " n_n ".n " "
crenyrommx Oyks: "a", "M", "p", "T", "r0". KapTOUKM THIATENBHO NMEPEMELIAHBI.
HaiiTn BEpOATHOCTH TOrO, YTO HA YETHIPEX BBIHYTHIX MO OJHON KAPTOUKE MOYKHO

IPOYECTH CIOBO "topTa’.

3agaua 9. PeOcHOK MMeeT Ha pykax 5 kyOoukoB ¢ OykBamu: A, K, K, JI, V.

KakoBa BeposiITHOCTB TOT0, 4YTO PEOCHOK cOOEpeT N3 KyOUKOB CJIOBO "Kykia'"?

3apaua 10. Dxcneauius U30ATENBCTBA OTIPABWIIA TA3€Thl B TPUA MOYTOBBIX
oTneneHus. BEpoSATHOCT CBOCBPEMEHHOW TOCTABKM Ta3eT B MEPBOE OTHCICHUE
paBHa 0,95, Bo BTOpoe - 0,9, B Tperhe - 0,8. HaliTh BEPOATHOCTH CJICAYFOIIMX
COOBITHIA:

a) TOJIbKO OJTHO OTJICJICHUE MOJYYUT Ia3€Thl BOBPEMS;

0) XOTst OBl OTHO OTJAETICHUE MOJIYUUT TA3ETHI C OMO3JAHHEM.
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3agaua 11. /[na curHamm3aumm 00 aBapuM YCTAHOBJICHBI JBA HE3aBHCHUMO
padoTarIMMX CUTHATU3aTOPa. BEpOATHOCTH TOTrO, YTO MPH aBapuu CUTHATIU3ATOP
cpadotaet, papHa 0,95 mis nepBoro curHanmzatopa u 0,9 mis Broporo. Haiitu

BEPOSATHOCTh TOTO, YTO MPH aBapUK CPadOTAET TOJIBKO OJJUH CUTHATIM3ATOP.

3agaua 12. BeposTHOCTh XOTs Obl OJHOTO MONAAAHUS B LIEJIb MPU YETHIPEX
BbICTpenax paBHa 0,9984. Haiitm BEpOSATHOCTH MOMAJAHUS B LENb NMPA OAHOM

BBICTPEJIE.

3agaua 13. B nepBoii ypHe HaxogsTes 10 Genbix v 4 4epHBIX 1IAPOB, a BO
BTOPOi 5 Genbix 1 9 yepHbIX mapoB. Y3 ka0l ypHBI BeIHYJIH N0 11apy. Kakosa

BEPOSATHOCTh TOTO, YTO 00a LIapa OKaXXyTCsl YEPHbIMU?

3anaua 14. Tpoe yyanmmxcs Ha 3K3aMEHE HE3ABUCUMO JAPYT OT Apyra pelaroT
OJIHY W Ty € 3a1a4y. BEepOATHOCTH €€ PCUICHHUS 3TUMH y4allluMUCs paBHbI 0,8,
0,7 m 0,6 COOTBETCTBCHHO. Haiigute BEPOATHOCTH TOrO, YTO XOTS ObI OJIMH

YVYaIluics PELNT 3a1a9y.

3agaua 15. Bbpowensl nBe wurpanbHble KOCTH. CoObITHE A={BBINMAJCHUE
niecTepku Ha nepBoi koctr}. CoObiTie B={cymMma BbINABIIMX OYKOB paBHa 7}.

SBistroTCs J cOObITHA A 1 B HE3aBUCUMBIMHA ?

3agaua 16. CnyyvaiiHas BenuumHa 3agaHa AMQPPEPEHUHATBHONW (YHKIUCH

pacnpeaeiacHus

-

0 wpue x =,
“
Fixl=9—cosx xpu FT-:;{EE;?T,

3
0 xpid x:r-E;?T.
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1) Onpenenuth BEPOATHOCTH TIOMAJaHWsS CAydaiiHOM BeMMYMHBI X B
uHTepBan [w,5/4n][n,5/4m).

2) Haiitu MareMarnuecKkoe OKUIAHUE U JUCTIEPCUIO CITYYalHON BETMYHAHBI X.

3apaua 17. CiyvaiiHas BenmuuHa X 3aaHa IUIOTHOCTBEO BEPOSTHOCTH:

0, =1
Fixy=qC (x-1), lex=3 a=0 48=3

0, X3
Tpebyercs:
a) HalTH K03 pumeHT C;
0) HalTH (YHKLIHIO pacnpenencHus F(x);
B) HalTH M(X), D(X), o(X)
r) HalTH BEPOSITHOCTh P(a < X < B);

1) noctpouTs rpadukn f(x) u F(x).

3agaua 18. Ciyuaiinas BennunHa X 3agaHa QyHKuuei pacnpeaeneHus F(x).
A) ABJIAETCA b1 ciry4yaiiHas BEJIMYMHA X HEMPEPBIBHOM?

b) umeer nu cnydaiinas BenuurHa X MIOTHOCTH BeposTHOCTH f(X)? Ecnum umeer,

HANTH ee.
B) MTOCTPOMTE CXEMATUYHO rpaduku f(X) " F(X).
0, x=1,
Firi=qx-11wx=2,
L x=2

3agaua 19. /lana ¢ysxuus pacnpenencHus F(X) HenmpepwlBHOM ciiy4aiiHON

BEJTNYAHBI X.
1. Haiitu 3HAYCHUS apameTPoOB a,b
2. [TocTpouthb rpaduk GyHKIAA pacnpeneneHus F(x)
3. Haiitu BEPOSTHOCTH P(a < X < B)
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4. HaliTh mNJOTHOCTH pacnpenencHuss P(X) W MOCTPOUTh €€  Tpaduk.
0, x <0
-
l—qe™ z2 10,

a=-1 8=1

F[I)=

3agaua 20. Bpemss B romax 0Oe30Tka3HOW pPadoTel mpuOopa IMOJYAHEHO
[MOKA3aTEIIbHOMY 3aKOHY, T.€. IUIOTHOCTH PACHPENEIICHUS OTOW CIy4YalHOU
BeIMUMHBl  TakoBa, f(t)=2¢’mpm t > 0 wu f{t)=0 mpm  t<O.
1) Haiitu ¢opmyny QyHKUMH pacnpelcsicHuss STOW ClIy4dailHOW BEJIMYHHBI.
2) Onpenenuth BEPOITHOCTH TOro, 4ro mpudop mpopadortaet HEe Oosee roaa.
3) Onpeaenutb BEPOSTHOCTh TOTO, 4TO MpUOOp O€30TKa3HO MpopadoTacT 3 roja.

4) OnpenenuThb CPETHEE OKUTAEMOE BpeMs O€30TKa3HOM paboThl mpudopa.

6.3. Meroauyeckue MarTepHuaJibl, ONpEACISIOIHEe NPOUExYPbI
OLICHUBAHUS 3HAHMIA, YMEHMUIA, NMPaAKTHYECKOIro OonbITA,
XapakTepu3yrwilue 3Tanbl (POPMUPOBAHUSA KOMIIETEHIH A

MeToauyeckue yKkazaHHus Mo padoTe ¢ JeKIHOHHBIM MATEPHAJIOM

PaboTta Ha sekuuM SIBISETCS OY€Hb BaXKHBIM BHIOM CTYACHYECKOW NAESTeIbHOCTH ISt
u3ydeHus: gucuuruinHel «Matematukay. KpaTkue 3amucu Jiekuuil  (KOHCIEKTHPOBAHHE)
NOMOraeT yCBOMTb Marepuasn. HamucaHHe KOHCIEKTa JIeKLHWid: KpaTKO, CXEMaTH4YHO,
MOCJIEIOBATEIbHO (PUKCHPOBATH OCHOBHBIE MOJIOXKEHUS, BBIBOIBI, (POPMYIHUPOBKH, 0OOOIEHUS,
noMeuaTb Ba)KHBIE MBICIH, BBIIENSATh KIIFOUEBbIE CJIOBA, TepMHUHbL KOHCHEKT Jydine
NOApa3AesATh HA MyHKTHI, maparpadbl, coOnoaas KpacHyw cTpoky. [IpuHIMIHanbHbIE MeCTa,
onpeneneHus, (GOpMyJbl CIENyeT COMPOBOXKIATh 3aMEYAHUSIMH. «BAXKHO», «0CO00 BayKHOY,
«XOpOMIO 3aTIOMHUTBLY U T.I. WM MOAYEPKUBATH KpacHOU pyukoi. L{enecoobpasno pa3padborars
COOCTBEHHYIO CHMBOJIMKY, COKPALIEHHS CJIOB, YTO IMO3BOJMUT CKOHLIEHTPUPOBATh BHHMAaHUE
CTy[I€HTa Ha Ba)KHBIX CBefeHHs. [IpocnylinBaHue U 3aMHCh JEKLHUH MOXKHO MPOU3BOIAMUTH MPH
MOMOIIM COBPEMEHHBIX YCTPONUCTB (IUKTO(OH, HOYTOYK, HETOYK H T.11.).

Paboras Hajg KOHCIEKTOM JIEKIIH, BCETAa CIENYET UCIOIB30BATh HE TOJBKO YU€OHHK, HO
U Ty JUTEPATypy, KOTOPYIO JOMOJHUTENBHO pekoMeHnoBaln Jektop. 11o pesyasratam padotsl ¢
KOHCIIEKTOM JIEKIIMU CJienyeT 0003HAYUTh BOMPOCHL, TEPMHUHBI, MaTe€pUa, KOTOPbIH BBI3bIBAIOT
TPYAHOCTH, MOMETHTb M TOMbITATbCS HAHTH OTBET B peKoMeHayemoil jwurteparype. Ecmu
CaMOCTOSITENIbHO HE yIaeTCsl pa3o0paThesi B MaTepuane, HeoOXoauMo chopMyupoBaTh BONPOC
U 3a7aTh NPENOAaBaTeNI0 HAa KOHCYJIbTAllMM, HAa MPAKTHUYECKOM 3aHATHH. JIeKLMOHHBIN
Marepual siBisieTcsi 0a30BbIM, C KOTOPOr0 HEOOXOAMMO HAa4aTh OCBOEHHE COOTBETCTBYIOIIETO
pasmena Wi TEeMBL.
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MeTtoanyeckue yKa3aHusl M0 BbINOJHEHHIO MPAKTUYECKUX 3aHATHI

[Ipopabotka pabodeii mporpaMmbl AWCHMILIAHBL, YAENAs OCO0O€ BHUMAHUE LEISIM H
3a/1a4aM, CTPYKTYpe U COleP KaHUIO0 TUCLIUILIMHBL.

O3HakoMieHHMe C TeMaMu W IUIaHAMH MpakTHUeckux  3aHATud. KoHcnekTupoBaHue
HCTOYHHUKOB.

IToaroroBka OTBETOB K KOHTPOJBHBIM BONPOCAM, TPOCMOTP PEKOMEHAYEMOU JIUTEPATYPHI.
IIpocnymusanne ayauo- U BUAEO3aMUCEN MO 3alaHHON TeMe, PEeLICHHE 3a1a4.

Pemenus 3aaa4  CTYACHT JOJIKCH MNPUBCCTH TIOJTHOCTBIO U JOJIKEH OBITb TOTOB
KOMMCHTUPOBATb XOH4 PCIICHUA C YKa3aHUAMU HCIOJIb30BAHHBIX (I)OpMy.]'I U TCOPEM.
JKenateapHO MPUBOAUTH HECKOJIBKO CIIOCOOOB PEIIEHHs OHOM U TOM K€ 3a1a4H.

MeTtoanyeckue yKa3aHusi 0 BbINOJHEHHIO TECTOBbIX 3aJaHUM

Tect - 3TO cHUCTeMa CTaHOAPTHU3UPOBAHHBIX BOMPOCOB (3alaHUil) MO3BOJSIFOIINX
aBTOMATH3UPOBATh MPOLEAYPY U3MEPEHUs YPOBHS 3HAHMH M yMeHHMH oOydarommxcsi. TecTsl
MOTYyT OBITh ayIUTOPHBIMH M BHEAayOUTOPHBIMH. O MpPOBENEHUH TECTa, e€ro (OpMbI, a TaKXKe
paszmen (TeMbl) NUCLUIUINHBL, BBIHOCHMbIE Ha TECTUPOBAHHUE, JOBOAMT IO CBEACHUS CTYIACHTOB
npernonaBaTeNib. 1TeCTUPOBAHHWE CTAaBUT LEJNbI0 OLICHUTh YPOBEHb OCBOCHUS CTYIEHTaAMH
TUCIMIUIMHBI B LIEJIOM, JTHOO €€ OTAENBbHBIX TE€M, a TAK)KE 3HAHUH U YMEHHUH, MPenyCMOTPEHHBIX
KOMIIETEHIMSIMA. T e€CTHpOBaHNWE TMPOBOOUTCS Ui CTYIEHTOB Bcex (opM oOydeHus B
MUCBbMEHHOHM OO KoMMbroTepHOH (popme. COOTBETCTBEHHO TECTOBBIC 3aaHUSI MOTYT OBITh
aub0 Ha OyMaxKHBIX HOCHTENsIX, JUOO B KOMIblOTepHOUW mnporpamme. Cama mporenypa
TECTUPOBAHUSI 3aHMUMAET 4acTb yueOHoro 3anaTus (10 MuHyT).

Jlns BBIMOJSHEHMST TECTOBBIX 3alaHUN CTYAEHT [OJDKEH IIOBTOPUTH TEOPETHUECKUH
MaTepHall, U3JIOKEHHBIH Ha JISKIUSAX U PACCMOTPEHHBINH Ha MPAKTHYECKUX 3aHATHAX.

MeToanyeckHe yKasaHHs M0 NOATOTOBKE K K3aMeHY H TH(PepeHHPOBAHHOMY
3a4ery

3a70roM ycmemrHoil crmadu SKk3aMeHa W U PEpeHLHUPOBAHHOTO 3a4era SBISIETCS
cUCTeMaTHueckne, A00pOCOBECTHbIe 3aHsATHs CcTyaeHTa. OAHAKO 5TO HE HUCKIKYaeT
HEOOXOAMMOCTH CIELHMANbHON paboThl MMepen ceccMei M B MEPHOA CHAYU  HK3aMEHOB.
Crenuduueckoil 3amadeil CTyeHTa B MEPHOA CECCUHU SIBIISIIOTCS MOBTOpPEHHUE, 00OOIeHne u
CHCTEMaTH3allMsl BCero MaTrepuaa, KOTOpbIi H3y4eH B TeUSHHE roja.

IIpn mnonroroBke K 3k3aMeHy u auddepeHUHpPOBAaHHOMY 3a4eTy HEOOXOAMMO
OPHEHTHPOBAThCS HA KOHCIEKThI JIEKLHUH, pabouyo MporpaMmy AMCLHUILIHHBI, HOPMATHUBHYIO,
yueOHYI0 U PEKOMEHIYEMYIO JINTepPaTypy.

OcHOBHOE B MOATOTOBKE K cAave Sk3ameHa W Au(depeHIpoBaHHOro 3a4yera - 3TO
MOBTOPEHHE BCEro Marepuana IUCUMIUIMHBL [Ipu MOArOTOBKE K chade »JK3aMeHa WU
mu(PepeHIIIPOBAHHOIO 3a4eTa CTYAEHT BeCh 00beM paboThl [OJDKEH pachpenceisiTh
pPaBHOMEPHO IO [IHSIM, OTBEIEHHbIM Il TOATOTOBKM, KOHTPOJHPOBATH KaXKIblii JEHb
BBINOJHEHHE HAMEYEHHON paboThI.

o 3aBeplIeHNIO U3YYEHHS IUCLUMIMHbI CIAETCS SK3aMEeH.

B nepuon moaroToBKM CTYIEHT BHOBb OOpalaeTcs K yike H3yudeHHOMY (TIpOHIeHHOMY)
yueOHOMY MaTepuaiy.

INoarotoBka cTyaeHTa K 3K3aMeHy BKJIO4YaeT B ceOs TPU dTama. CaMOCTOsITeNbHast
paboTa B Te4YeHHE CEMeCTpa, HEMOCPeACTBEHHas MOATOTOBKA B [HH, MNPEALIECTBYIOIINE
9K3aMeHy MO TeMaM Kypca, IOATOTOBKA K OTBETY Ha 3aJaHus, COJAepIKalHecs: B
5K3aMEHAIMOHHBIX OMIeTax.

DK3aMeH MPOBOAUTCS MO OwujeraM, OXBaThIBAKOIIMM BEeCh MPOWICHHBIA MaTepual
OUCLUILTMHBI, BKJIOYasi BOMPOCHI, OTBEIACHHbBIE I CAMOCTOSTEIbHOTO M3Y4EHHS.
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Jlna ycmemHo# cradu 3K3aMeHa Mo AUCLUIUIMHE «MaTeMaTuka» CTYIAEHTBbl JOJIKHbI
IIPUHMMAaTh BO BHMMAaHME, YTO BCE€ OCHOBHbIE KAaT€rOpUU MaTeMaTHUKM, KOTOpbIE yKa3aHbl B
paboueii mporpaMme, Hy>KHO 3HaTh, IOHAMATh UX CMBICT M YMETh €r0 Pa3bsCHUTD, YKa3aHHBIC B
paboueii mporpamme (QopMHpPyeMble KOMIIETEHLIMH B pPe3yJbTaTe€ OCBOCHHS IUCLUILIHHBI
TOJUKHBI OBITh MPOAEMOHCTPHPOBAHBI CTYIEHTOM, MpPAKTUYECKHE 3aHITHA CIIOCOOCTBYIOT
NOJIy4eHUIO0 OoJiee BBICOKOTO YPOBHSI 3HAHWH M, KakK CIENCTBUE, OoJiee BBICOKOW OIICHKE Ha
5K3aMEHE, TOTOBHUTHCS K HK3aMEHy HEOOXOOMMO HAYWHATH C IEPBOH JIGKIMU MU TEPBOTO
NpakTH4ecKoro 3aHsTus. [Ipm MOAroToBke HEOOXOOUMO OPHEHTHUPOBATHCS HA KOHCIIEKTHI
JIEKLUH, PEKOMEHIYEMYIO JTUTEPATYPY U AP.

EcTtp nenblii psn mpuHIUNOB (KCEKPETOBY), KOTOPBIMHU CJEAYET PYKOBOICTBOBATHCS
IIPU MOATOTOBKE K OK3aMEHY.

ITepBrIii - TOATOTOBBTE CBOE pabouee MECTO, i€ BCE JOJDKHO CIIOCOOCTBOBATH YCIIEXY:
TUIINHA, PACTIONIOKEHUE yUeOHBIX MOCOOUH, CTPOTHiA OPSIIOK.

Bropoii - csappre ynoOHee 3a CTON, MOJNOKHUTE Mepen coOOM YMCThIe JHUCTHI Oymard,
crmpaBa - TeTpanu U yueOHUKH. BeciomHanTe BCe, UTO 3HAETe MO JaHHOHN TeMe, U 3aIllUIINTE 3TO B
BUZE IUIAHA WM TE3MCOB HAa YUCTHIX JIcTax Oymaru ciesa. [IoToM mpoBepbTe NMpaBUIBHOCTD,
MOJTHOTY M TOCJIENOBATEIbHOCTh 3HAHUHN MO TEeTpansM U yueOHUKaM. BeImuimuTe TO, 4TO He
CyMeNu BCIIOMHHUTb, Ha IpPaBOM CTOPOHE JMCTOB M TaM € 3aIlULIMTE BOIMPOCHI, KOTOpBIE
cleayeT 3a1aTh MPENOAABATENI0 HAa KOHCYIbTaluu. He ocTasisiiite HU OQHOIO HEICHOIO MECTa B
CBOMX 3HaHUSIX.

Tpernii - pabotaiite Mo cBoeMy IUlaHy. BaBoeM pekOMeHIyeTcsi TOTOBHTBCS TOJBKO
IUTL B3aUMOTIPOBEPKH HJTH KOHCYJIBTALIUH, KOTTIa B 5TOM BO3HHKAET HEOOXOIUMOCTb.

UeTBepThlil - MOArOTaBIMBAs OTBET MO JIFOOOH TeMe, BBHIAENNUTE OCHOBHBIE MBICIH B
BUZE TE3UCOB U MOAOEPUTE K HUM B KaueCTBE JOKa3aTebCTBA IMaBHblE (pakThl U 1udpbl. Bam
OTBET JIOJDKEH OBITh KPATKUM, CONEPKATENbHBIM, KOHLEHTPUPOBAHHBIM.

[TATHIH - TOMUMO MOBTOPEHUS TEOPHH HE 3a0yAbTE MOATOTOBUTH MPAKTHIECKYIO YaCTh,
9TOOBI CBOOOAHO U YMEJIO IMOKa3aTh HABBIKH PabOTHI ¢ (opMyiamH, TaOIULAMH, TeOpeMaMH,
PA3NUYHBIME TOCOOUAMH, PEIIEHHS 3a1a4 U T.1.

[TecToii - ycTaHOBUTE YETKUH PUTM pabOoThI M pexkuM IHs. PasymHO uepenyiite Tpyn u
OTHBIX, MUTAHNE, HOPMAJIbHBINA COH U MpeObIBaHNE HA CBEXKEM BO3/yXe.

CenpMoil - TONKOBO MCMOJIb3yHTe KOHCYJIbTalMU npernoaasarens. [Ipuxonurte Ha HUX,
INPOAYKTHUBHO MOPabOTaB JOMa M C 3arOTOBJICHHBIMU KOHKPETHBIMH BOIPOCAMH, a HE MPOCTO
NOCIyIIATh, O YeM OyIyT CIpalInuBaTh APYTHE.

Bocemoii - GoliTech mmaprajiky - OHa BaM He TPUOABUT 3HAHUM.

JIeBATBIN - HE NOMYCKANTe KaK U3JIMIIHEH CaMOYBEPEHHOCTH, TaK U HEOOLEHKHU CBOUX
crocoOHoCTell W 3HaHWi. B OCHOBE YBEpPEHHOCTH JieXKaT TBEpHble 3HaHWA. MIHavye MOKeT
MOJIyYUTHCS TaK, YTO BaM JOCTAHETCS TOT €AMHCTBEHHBIN BONPOC, KOTOPBIH Bbl HE MOBTOPHUIIH.

Hecatelii - He 3a0bIBaliTeé CBS3BIBATH CBOM 3HAHWS IO JIOOOMY TMpeaMmery cC
COBPEMEHHOCTBIO, C KU3HBIO, C IPOU3BOACTBOM, C MPAKTUKOM.

OnuHHANUATHIN - KOTJIAa HA 3a4eTe BbI MOJyYNUTEe CBOHM OUJIET, CIIOKOHHO CAIbTE 3a CTOJ,
o0xymaiite Bonpoc, HabpocaliTe IJIaH OTBETa, MOAOHANTE K MpUbopaM, KapTaM, noAayMaiire, Kak
TEOpETHUECKH OOBICHUTD MPOAENIaHHbII ONbIT. He BOJHYITECH, €CIH YTO-TO 3a0bUTH.

IIpn moOAroToBKE K 3aHATHAM HEOOXOAMMO eIle pa3 NPOBEPUTH ceds Ha TIpeaMeT
YCBOEHUS] OCHOBHBIX KaTErOpU U KIIFOUEBBIX MOHATUH Kypca.
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7. UHBIE CBEJITEHUA U (MJIN) MATEPHUAJIBI
7.1 Ilepevyenr 00pa3oBaTeIbHBIX TEXHOJOIHH, HCHOJb3YEMbIX MPH
OCYLIECTBJICHHH 00pPa30BaTe/IbHOIO MPOLECCa M0 AUCHUITHHE

B nponecce OCBOCHUA NUCHUINUIMHBI UCITOJIB3YIOTCA CJICAYHOIIUEC O6pa30BaTeJ'IbeIe
TCXHOJIOTHUH:

1. CtanaapTHbie MeTOAbI 00y4YeHHUSI:

e  JleKLuW,

®  TIPAKTUYECKUE 3aHSITHS, HA KOTOPBIX OOCYKAAI0TCS OCHOBHBIE MPOOIEMBI,
OCBELICHHBIC B JIGKIHAX U C(HOPMYIHPOBAHHBIC B IOMAIIHUX 33aHUSAX,

®  [HUCbMEHHBIE JJOMAIHUE 3a1aHUs;

e  KOHCYJbTAIUs IpernosiaBaTess,

e  camocTosiTeNbHas pPaboTa CTYOEHTOB, B KOTOPYIO BXOAUT OCBOEHHE
TEOPEeTUYECKOro MaTepuana, MOArOTOBKAa K MPAaKTHUYECKUM 3aHSTHSIM, BBIIIOJHEHUE
yYKa3aHHBIX BBIIIEC MTUCHBMEHHBIX 3aaHUl, paboTa ¢ ITuTepaTypoi.

2. MeToabl 00y4eHHUsI ¢ MPHMeHEHHEeM HHTePAKTUBHBIX (pOpM 00pa3oBaTeIbHBIX
TeXHOJIOTHIl:
®  UHTEPAKTUBHBIE JICKLUH,
®  pOJEBBIC UTPEL,
®  TPYINIOBBIC TUCKYCCUH U MyOJINYHBIE BHICTYIUICHUS,

B mpouecce oOyuenus no nucuuriinee «MareMaTHkay IPUMEHSIETCS KOMITETeHTHOCTHBIN
MOJIXO/1, KOTOPBIH aKLIEHTHPYET BHUMAaHHUE Ha pe3yJbraTte oOpa3oBaHus. B kauecTe pesynbrara
00pa3oBaHusl BBICTYMaeT CHNOCOOHOCTh BBINYCKHUKA IEHCTBOBATH B  JAEJOBBIX CHUTYALIHSIX
Pa3NUYHOrO XapakTepa, a He CyMMa YCBOGHHOM TeopeTHueckoi nupopmarmn. Mcnomp3yeMble B
nporecce oOydeHus: aucuuruinHe «MaTtemaTtuka» 00pa30BaTeNbHbIE TEXHOJIOIUH, HATPABJICHBI
ONTHMH3AIMID W Ha moBbimeHue >pdexTuBHOCTH yueOHOH paboThl CTyOEHTa B LEJSIX
(dbopMupoBaHHs y HEr0o HEOOXOAUMBIX KOHEUHBIX PE3YyJbTaTOB OOYYEHHs, T.€. KOMIIETEHLIUH.

[IpakTiueckue 3aHATHA TO y4eOHOH MUCHMIUIMHE MPOBOMASATCS C LENBIO 3aKPETUICHUS
3HAHMH, TOJNyUYEHHBIX CTYACHTAMHU Ha JIEKUUAX U (UJIHM) B XOIE CaMOCTOSITENbHOH paboThl cO
crienMaibHON M (WJIM) IOMOJHHUTEIBHON JHUTepaTtypol. B paMkax peamusanu KOMIIETEHTHOTO
noaxona B mporecce oOydeHHs TUCHHMILTHHE «MareMaTuka» MpeayCMaTpUBAETC IIHPOKOE
HCTIOJIB30BaHUE B YUEOHOM MPOLIECCE AKTHUBHBIX M MHTEPAKTHBHBIX (POPM MPOBEIACHUS 3aHATHIL.
[TomMuMO TpanMIIMOHHBIX (OPM YCBOEHHsS HAKOIUIGHHBIX paHee 3HAHUH MpH HU3yYEeHHH
OUCUMIUIMHBI ~ MCIOJB3YIOTCS ~ AKTUBHBIE  METOAbl  OOyYeHHs, KOTOpbleé  IO3BOJISIIOT
AKTUBU3WPOBATh MBILUIEHHE CTYJEHTOB, BOBJIEYb HMX B Y4e€OHBIA MpOLECC; CTUMYJIHPYIOT
CaMOCTOSITENIbHOE, TBOPYECKOE OTHOIIEHHE CTYJEHTOB K MpPEAMETY; IOBBILAIT CTENeHb
MOTHBALMM U 3MOLMOHAIBHOCTH; OOECIIEYMBAIOT MOCTOSIHHOE B3aUMOAEHCTBHE OOy4aeMBbIX H
npernojaBaTesieil ¢ MOMOIIBIO MPSMBIX 1 OOPATHBIX CBSI3EH.

IIpuMep NpaKTHYECKOr0 3aHATHS B HHTEPAKTHBHOH (opme

HNHTepakTHBHOE 3aHSAATHE B UTPOBOH (popMe 1O Teme: PaBHOCUIIBHBIE YPABHEHUS U
HepaBeHCTBa. MppauuoHnanbHble ypaBHEHUS] U HEPABEHCTBA.

Menmn:
®3aKPEIUICHUE HABBIKOB PELIEHUsI INHEHHBIX, KBAAPATHBIX, HPPALMOHAJIBbHBIX
YPaBHEHUI U HEPABEHCTB,
¢ hOpMHPOBAHIE HABBIKOB B3AUMOACHCTBUS C APYTHMH JIFOIbMU.
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