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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma o61ieoOpa3zoBaTesibHON yueOHOW NUCHUIUIMHBI «MartemaTruka» IMpelHa3HaueHa
JUI U3YYECHUsI MaTEMAaTUKU B TIPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aALUAXK, PEATU3YIOIINX
0o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBaHHs B MpeJesiax OCBOCHUS OCHOBHOM
npodeccuonanbHoi oOpazoBatenbHOi mporpammbl (OITOIT) CIIO Ha 6a3e OCHOBHOTO 0OIIETO
00pa3oBaHUsl TPH TOJATOTOBKE CICIHAIMCTOB CPEAHET0 3BeHa Mo crenuanbHoct 38.02.06 —
DUHAHCHI.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemnero obmero oOpazoBaHwsl,
OPEIbABISIEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHMS Y4YeOHOW UCIMILIMHBI
«MaremaTuka», 1 B COOTBETCTBHHM C PexoMeHIanusM{ IO OpPTraHU3alUU IOJYYEHUS CPEIHEro
obmiero o0Opa3oBaHusT B TpeAeiax OCBOCHHS  OO0pa3oBaTelbHBIX IPOrPaMM  CPEAHETrO
npodeccuoHansHOro 00pa3zoBaHus Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHMsI C y4eTOM TpeOOBaHHIA
(denepanbHbIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB M IOJYy4YaeMOW CIELMAIbHOCTU
cpenHero npodeccruoHaibHOro 006pazoBanus (MUcbMo JlenapraMenTa rocy1apCTBEHHOM MOTUTUKH B
cdepe nmoaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17 mapta 2015 1. Ne 06-259),
¢ yuetoM [IpumepHOil OCHOBHOI 00pa3zoBaTENbHON MpOTrpaMMBbl CpelHEro ooIero oopasoBaHus,
0lI0OpeHHOI pemeHneM (eaepabHOr0  y4eOHO-METOAMYECKOT0 OOBENMHEHHS 10 OO0IIeMy
oOpa3zoBanuto (mpotokon oT 28 utons 2016 r. Ne 2/16-3).

Conepxanue TporpaMMbl  yueOHOW JucuuMIUIMHBL «MaTemaTthka» HampaBJIeHO Ha
TOCTHKEHHUE CIEAYIONUX LeJIei:

UMETb MPEJCTABICHUS O COUMAIBHBIX, KYJIbTYPHBIX M HMCTOPHUYECKHX (DaKTOpax CTAHOBJICHUS
MaTeMaTUKH;

(bopMHUpOBaHKE JTOTHYECKOT0, AITOPUTMHUECKOTO M MATEMAaTUYECKOT'O MBIIIIJICHHUS;

yMEHHE IPUMEHSATH MOTYYCHHbIE 3HAHUS TIPU PEIICHUHU PAa3INYHbIX 33/1a4;

MOJTy4€HHUE MPEICTaBICHUH 0 MaTeMaTHKE KaK YacTH 00111e4esI0BEY€CKON KYJIbTYphl, YHUBEPCATILHOM
A3bIKE HAYKH, I03BOJISIOLIEM OMUCHIBATH U U3YYaTh peabHbIE MPOLIECCHI U SBICHUS.

B mporpaMMy BKIIOUEHO CO/Ep)KaHME, HANpaBiICHHOE Ha (POPMHUPOBAHUE Y CTYIEHTOB
KOMIICTEHIIMH, HeoOXomauMbIX Mg kadecTBeHHOro ocBoeHus OIIOIT CIIO nHa 0Ga3e OCHOBHOIO
oOuiero o0pa3oBaHHs C TOJYyYEHUEM CpEeAHEro oOiiero oOpa3oBaHUS; MPOrpaMMbl MOATOTOBKH
cnernuanuctos cpeanero 3seHa (IIIICC3).

B paboueit nporpamme ydyeOHOW NUCHUIUIMHBI «MaTreMaTHKa» ONUCHIBACTCS COJEp’KaHUE
y4eOHOro MaTepuaa, MoclieJ0BaTeIbHOCTh €T0 U3yUeHUs, TEMaTHKa MPAKTUYECKUX 3aHSITHA, BUJIBI
CaMOCTOSITENIbHBIX Pa0OT, pacHpelelieHne YydeOHBIX YacoB C YYETOM CHenu(pUKH MpOrpaMm
MOATOTOBKH CHEUAINCTOB CPEAHETO 3BEHA.

[IporpaMMa MOXET HCHOJIB30BATHCA JAPYTUMHU IMPO(ecCHOHAIBHBIMU 00pa30BaTeIbHBIMU
OpraHu3alUsIMH, PEATU3YIOIIMMU 00pa30BaTeNbHYIO0 IPOTpaMMy CpelHEero oouero oopa3oBaHus B
npenenax ocsoeHuss OIIOIT CITO na 6a3e ocHOBHOrO 0011ero 00pa3oBaHus.

Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCIUIUIMHBI «MaTreMaTuKay JTOMycKaeTcs Kak
B OYHOM (QopmaTte oOydeHHus, Tak U B ¢opMaTe 3IEKTPOHHOTO OOyUEHHUS C MCIOIb30BAaHHEM
TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHHAIIINHBI
«MATEMATHUKA»

MaremaTtrka sBnseTcs (yHIAMEHTAIbHON 0011e00pa3oBaTeIbHON TUCHMIUIMHON €O
CIIOKMBILIMMCSL YCTOHUUBBIM COJIEpKaHUEM U OOIIMMHU TPeOOBAaHUSIMH K ITOJTOTOBKE 00YUJarOIINXCSl.
B npodeccrnonanbHbIX 00pa30BaTENbHBIX OPraHU3aUAX, PEATU3YIOMUX 00pa30BaTEIbHYIO



nmporpamMmy cpennero oomiero oopazosanus B npezaenax ocsoeHuss OIIOIT CITO na 6a3ze ocCHOBHOTO
o0rmiero oOpa3oBaHus, U3y4eHHE MAaTEMAaTUKN UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MPO(UIIS
po¢eCCHOHAIBHOTO 00pa30BaHUs.

I[Ipu  ocBoenumu  cnenmanbHocTeld  CIIO  conMaIbHO-?PKOHOMHYECKOTO  MPOGUIIS
npodeccuoHanpHOr0 00pa3oBaHUsl MaTeMaTHKa H3ydaeTcsi Ooyiee yriyOJeHHO, Kak MpoduibHAs
yueOHast AUCIUIUINHA, YYUTHIBAIOMIAs CIIEHU(UKY OCBAHBAEMBIX CIIEHUAIBHOCTEH.

DT0 BhIpaXkaeTcs B COJIEPKAHUU OOYYEHHS, KOJIMYECTBE YaCOB, BBIICISEMBIX HAa U3YUYCHHE
OTJICTBHBIX TEM MIPOTPAMMBI, TTTYOUHE UX OCBOCHUS CTYACHTaMHU, 00bEME U XapaKTepe MPAKTHUECKUX
3aHATUHN, BUAAX BHEAYTUTOPHOU CaMOCTOSITEILHOIN pabOThI CTYIEHTOB.

[Ipu ocBoenun cnernuansHocTeilt CIIO conmanbHO-3KOHOMHYECKOTO Tpoduiel mpodeccnoHaIbHOTo
oOpa3oBaHHMs MaTeMaTHKa H3ydaeTcss Oonee yriyOleHHO, Kak mpo¢uibHas ydeOHas TUCLUIUIMHA,
YUHATHIBAIOMIAS CHIETIH(PUKY OCBaMBa€MbIX MPOGECCHIA MITH CIIETIHATEHOCTEH.

DTO BBIpaXKaeTcs B COJIEPXKAHUU OOYYEHHS, KOJIMYECTBE YaCOB, BBIICISIEMBIX HA U3YUYCHHE
OTJIEIIbHBIX TEM IMPOTPAMMBI, TNIyOMHE UX OCBOCHHUS CTYICHTaMH, 00bEME B XapaKTepe MPAKTUUECKUX
3aHATUHN, BUAAX BHEAYTUTOPHOU CaMOCTOSTEIBHON pabOThI CTY/ICHTOB.

OO01ue 1enu u3y4eHrs MaTeMaTUKU TPAIUIIMOHHO PEaI3yI0TCS B YETHIPEX HAIPaBICHUIX:

1) obuiee mpencraBiaeHne 00 UASSX U METOJaX MaTEMATHKU;

2) UHTEIJIEKTyalIbHOE Pa3BUTHUE;

3) oBnazeHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMEHUSIMU;

4) BocnuTaTENbHOE BO3/ICHCTBUE.

[Ipodunmzanus meneid MareMaTHIeCKOTO 0OOpa30oBaHHS OTPaKaeTCs Ha BBIOOpPE MPHOPHUTETOB B
OopraHuzald y4eOHOW JesATenbHOCTH oOydarommxcs. Jis  colManbHO-3KOHOMHYECKOTO —Mpoduiei
npoecCHOHANBHOTO 00pa3oBaHUS BBIOOp TIleNiel CMem@aercs B MparMaTHYeCKOM HAaIlpaBJICHUH,
npeayCcMaTpuBaromeM yCWJICHUC U PACIIUPEHUC TPUKIAAHOIO XapaKTepa H3YUCHHA MATCMATUKU,
NPEHMYIIECTBEHHOH OpUEHTAIMU Ha aJrOPUTMHYECKUI CTHIIb MO3HABATEIbHOW JesTebHOCTH. M3ydeHune
MaTeMaTUKH Kak NOpoduIbHONH 00IIeo0pa3oBaTeibHON Y4eOHON AUCHUIUIMHBI, YYUTHIBAIOIICH
cnenuguKy ocBauBaeMbIX cTyaeHTamu crienuainbHoctu CI1O, obecnieunBaercs:

e BBIOOPOM PaA3TUYHBIX MOAXOI0B K BBEJIEHUIO OCHOBHBIX IMOHATHIA;

e (GopMHpOBaHHEM CHCTEMBbl YUYeOHBIX 3agaHui, oOecreunBaOMMX 3hHEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJEBBIX YCTAHOBOK;

e oOorameHueM CreKkTpa CTWIeH y4eOHOM MAEATeNbHOCTH 3a CYEeT COIJIaCOBaHMS C
BEJYLIUMU XapaKTEPUCTUKAMU BHIOPAHHOM CIIEIIUAIBHOCTH.

[IpodunbHas cocraBisomas OTpaXkaeTcss B TPEOOBAHHUSAX K TMOJITOTOBKE OOYYalOIIUXCS B
YacTH:

e 0O0mIeH CUCTEeMBI 3HAHMIA: COAepkKATeIbHbIE MPUMEPHI UCIOJIB30BAHMS MAaTEeMAaTHYECKUX
UJEN U METOJIOB B MPOECCHOHATBHON JEATETHLHOCTH,

® YMEHWIi: pa3Iuune B YPOBHE TPEOOBAHUHN K CIIO)KHOCTH MTPUMEHSEMBIX aJlTOPUTMOB;

® TIPAKTUYECKOTO HCIOIB30BAHMS MPUOOPETEHHBIX 3HAHUNA M YMEHUI: MHIWBHUIYaIbHOTO
y4eOHOTO0 OMbITa B TOCTPOCHHH MAaTeMaTHYECKUX MOJENeH, BBIOJHEHUH HCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum o0pazoMm, peanusanus CcoJepkaHus Y4eOHOM TUCHHMIUIMHBI OPHUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK yueOHOW pabOThl, 3aBUCSAIIUX OT MPOUIIS
npodecCHOHANBFHOTO  O0pa30BaHUs, TONYYEHHUs OMbITa HMCIOJIb30BAaHUS  MAaTeMaTUKH B
COJIep’KaTeNbHBIX W NPOPECCHOHATBHO 3HAYMMBIX CHUTYalUAX [0 CpPaBHEHUIO C (opMaibHO-
YPOBHEBBIMH PE3YJIbTATUBHBEIMH XapaKTEPUCTUKAMU O0yUCHUSI.

Copepxanue yuyeOHOW NHUCHUUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
COJIepKATEIbHBIMU JIMHUAMU 00YYICHUS MaTEMaTHKE:

e anre0OpanyecKkas JHHWS, BKIIOYAONIAs CUCTEMATU3AIMIO CBEJICHUN O YMCIaX; U3y4YCHUE
HOBBIX U 0000IlleHHE paHee M3YyYEHHBIX omnepauuil (BO3BEEHUE B CTENEHb, W3BJIICYCHHE KOPHS,



JOrapu(pMHUpPOBAHUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC M OOpaTHbIe K HUM); U3y4YE€HUE HOBBIX
BUJOB YHCJIOBBIX BBIPOKEHHH U (OPMYJ; COBEpPIICHCTBOBAHHWE TNPAKTUYECKUX HABBIKOB U
BBIUUCIIUTENILHON KYyJIBTYpBl, PacIIMPEHHE U COBEPLICHCTBOBaHME alreOpavyeckoro ammnapara,
c(OPMHPOBAHHOTO B OCHOBHOW WIKOJE, W €ro NPUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX U
NPUKJIAIHBIX 33/1a4;

® TEOPETUKO-(DYHKLIMOHANbHAS JIMHUS, BKIIOYAIOIAS CHCTEMAaTHU3ALUI0 U pacIIUpEeHue
cBeleHUIl 0 (DyHKIMAX, COBEpIIEHCTBOBAHUE IpaUUYEeCKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMU
UAeIMH M METOJaMHM MAaTeMaTHUYeCKOro aHajiu3a B 00beMe, MO3BOJSIONIEM HCCIIeI0BaTh
JJIEMEHTapHble (YHKLMU M pelaTh I[pOCTeHlne reoMeTpuueckue, (usnueckue u Apyrue
IIPUKIIAIHBIE 33/1a4H;

® JMHUS YPAaBHEHUH M HEPABEHCTB, OCHOBaHHAasi Ha IOCTPOEHUU U MCCIEAOBAHUU
MaTeMaTHYeCKUX MOJeNel, MepeceKaromasics ¢ aireOpandeckoil M TeOpeTUKO-(PYyHKIHMOHAIBHOM
JUHASMU W BKJIIOYAIONIAass pa3BUTHE W COBEPIICHCTBOBAHUE TEXHHUKH  alreOpandecKux
npeoOpa3oBaHuil JUIsl pelleHUs] ypaBHEHHH, HEPaBEeHCTB U CHUCTEM; (POPMUPOBaHUE CIIOCOOHOCTU
CTPOUTH U HUCCIEN0BATh MPOCTEHNIINE MATEMATUYECKUE MOJIENIN MIPU PELIEHUH MPHUKIAJHbIX 3a]ad,
3aj]ay U3 CMEXHbIX U CIIeUAIbHBIX TUCLUIUINH;

® TreoMeTpHUECKas JIMHUS, BKIIOYAIOIIAs HATJISAHbIE IIPEJICTaBICHHS O IPOCTPAHCTBEHHBIX
¢urypax u mzydeHue MX CBOMCTB, (pOpMHUpOBaHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKECHHUS,
pasBUTHE CIOCOOOB T€OMETPUUYECKMX H3MEPEHUil, KOOPJMHATHOIO W BEKTOPHOI'O METOOB JUIf
pelIeHrs MaTeMaTUYeCKUX U MPUKIIAJAHbIX 3a/1a4;

® cCcroxXacTMYecKas JIMHMS, OCHOBaHHas Ha pa3BUTUM KOMOWHATOPHBIX YMEHHI,
IPECTaBICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUpA.

Paznenbl (TeMbl), BKIIFOUEHHBIE B COIEp>)KaHNE YU€OHOM TUCIIUTIITUHBIL, SIBIISTFOTCS OOIITMMU JIJIS
Bcex npoduiell npodeccuoHanbHOr0 00pa3oBaHUs M INPH BceX 00beMax y4eOHOro BpeMEHU
HE3aBHCHUMO OT TOTO, SIBJISIETCS JIU yuyeOHas quciuminia «MatemaTrkay 6a30Boi Uiu npoQpHIIbHOM.

B npuMepHBIX TeMaTHUECKUX IUIaHaX MporpaMMbl yueOHBIH MaTepHal peacTaBieH B popme
YepeayIoIerocs pa3BepThIBAHNS OCHOBHBIX COJEpKATENbHbIX JUHUM (a1redpanyeckoil, TeOpeTUKO-
(GYHKIMOHAJIBHOM, YpaBHEHUH M HEpaBEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOI), YTO MO3BOJISET
TMOKO HCII0JIB30BAaTh UX PACIOJIOKEHUE U B3aWMOCBS3b, COCTABIATh pabOUMii KaJleHAapHBIN IJIaH,
HO-pa3HOMY depenysl yueOHble TeMbl (IJ1aBbl yueOHMKa), YUUThIBas MPpoduib MpodhecCHOHaTbHOTO
oOpa3oBaHus, cnenuuky ocauBaemoi crneuuaibHoctu CIIO, rmyOuHy u3ydeHusl MmaTepuana,
YPOBEHb IIOJIrOTOBKU CTYJEHTOB IO NPEAMETY.

[Ipennaraemblie B IpUMEPHBIX TEMATUYECKUX IJIAHAX pa3Hble 00BEMBI yUeOHOTO BpEMEHHU Ha
U3y4YEHHE OJHOM M TOH K€ TEMbl PEKOMEHAYETCS HMCIOJIb30BaTh AJIS BBINOJIHEHMS Pa3IUYHBIX
yueOHBIX 3a7aHuid. TeM caMmbIM paznuuusi B TPeOOBAHMSIX K pe3yibTaTaM OOy4YeHHS TMpPOSIBATCS B
YPOBHE HaBBIKOB IO PELICHHUIO 33J1au M OMBITE CAMOCTOATENbHOM paboThI.

N3yyenne o06meoOpazoBaTeibHONM yueOHOW ITUCHUIUIMHBI «MaTemaTukay 3aBeplIaeTcs
MOJBEICHUEM HTOrOB B (OopMe HK3aMeHa B paMKaX NPOMEXYTOYHOH aTTeCTalluu CTYIEHTOB B
npouecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ momydyeHueM cpeaHero o0mero oOpa3oBaHUS
(TIIICC3).

B pasnmene mporpammer «Copepikanne ydeOHON AWUCHWIUIMHBDY KYPCHBOM BBIJIEIEH MaTepua,
KOTOPBIH NMPH W3yYEeHUH MAaTEeMAaTHKH Kak 0a30BOM, Tak U MPOPUIBLHON Y4eOHOH AUCIUILIMHBI, KOHTPOIIO HE
IMOJJICIKHUT.

MECTO YYEBHOU JJUCIHUILIMHBI B YYEEFHOM ILJIAHE

Vuebnas aucnumianHa «MaremaTtnkay SBISETCS YYEOHBIM IIPEIMETOM O00s3aTeNbHON
npeaMeTHoi obnactu «Marematuka u uHpopmarukay GI'OC cpeanero o0iero o0pa3oBaHUs



B mpodeccnonanbHBIX 00pa30BaTENbHBIX OPTaHU3AIUAX, PEATH3YIONUX 00pa30BaTEeIbHYIO
nporpaMmy cpeanero odmiero oopasosanus B npenenax ocsoenuss OITOIT CIIO na 6a3e ocCHOBHOTO
oOmiero obpaszoBanus, yueOHas AUCHUIUIMHA «MareMaTuka» HU3ydyaercs B oOieo0pa3oBaTeIbHOM
nukie yueonoro rurana OIIOIT CITO na 6a3e ocHOBHOro oO0Imiero oOpa3oBaHHs C MOTYYCHHEM
cpennero obmiero oopazosanus (IITICC3).

B yuebnsbix nnanax IIIICC3 yyeOnas aucuunianHa «MareMaTuka» BXOAUT B COCTaB OOIIUX
0011e00pa3oBaTeabHbIX YYEOHBIX JUCIHUIUIMH, (OPMHUPYEMBIX H3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpemnero obmero odpazoBanus, s cnenuansHocteir CI1IO cooTBETCTBYOIIETO
npoduist mpodheccuoHaIbHOTO 00pa30OBaHMS.

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoenue coaepkaHusi y4eOHOM TUCIUIUIMHBEI «MareMaThuka» 00ecredrBaeT JOCTHUKECHHE
CTYJAEHTaMH CIIEAYIOIIUX PE3yJIbTAaTOB:

® JIMYHOCTHBIX:

c(OPMUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTHKE KaK YHUBEPCAJIHHOM SI3bIKE HAYKH,
CpECTBE MOJICIUPOBAHUS SABJICHUN U MPOLIECCOB, UACSIX U METOJaX MAaTEMATHKH;

MMOHMMaHWE  3HAYUMOCTH  MAaTeMaTHKA Ui HAyYHO-TEXHHUYECKOTO  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHHUS K MaTEeMaTHUKE KaK K YacTH OOIIEUETIOBEYECKON KYJbTYphl uepes
3HAKOMCTBO C UCTOPHUEN pa3BUTUSI MATEMATUKH, YBOJIIOLIMECH MaTEeMAaTUYECKUX UJICH;

pa3BHUTHE JIOTMYECKOTO MBINUICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHYCCKON
KyJbTYPbl, KDHTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOANMMOM i Oynyimiel mpodeccuoHanbHOM
JeSATeTLHOCTH, JIJIsl TPOIOJDKEHUS 00pa30BaHus U caMo00pa30BaHus;

OBIIaJICHHE MATEeMAaTHUYECKUMU 3HAHUSMU U YMEHHUSMH, HEOOXOJIMMBIMH B TIOBCETHEBHOM
KU3HH, JUII  OCBOCHMSI CMEXKHBIX  €CTECTBEHHO-HAYUYHBIX  JTUCHUIUIMH W JIUCIMIUIAH
podhecCHOoHaNBFHOTO UKIIA, IS IONyYeHUs: 00pa30BaHUs B 00JIACTAX, HE TPEOYIOIINX YIITyOIeHHOM
MaTEMAaTHYECKOH MOATOTOBKH,

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe caMO00pa30BaHUIO, HA MPOTKEHUU
BCEW >KM3HU; CO3HATEIHHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO YCIEITHOM
npodeccuoHaNbHOM U 0OIIIECTBEHHON AESITETbHOCTH;

TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON M OTBETCTBEHHOM NIEATETLHOCTH;

TOTOBHOCTH K KOJUIEKTHBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B 00pa30BaTENbHOM,
00I11IeCTBEHHO TOJIE3HOM, Y4EOHO-NUCCIIE0BATEIbCKOM, MPOSKTHOM U IPYTUX BUIAX JIEATEILHOCTH;

OTHOIICHHE K MPOQEeCcCCHOHAIBHON IeSITeNIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOJIeM;

® METamnpeIMETHBIX:

YMEHUE CaMOCTOATENIbHO ONpENeisaTh LEeNH JEATEIbHOCTH M COCTaBJIATh  IUJIaHBI
JIEATETLHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTHUPOBATH NEATEIbHOCTb;
UCIIOJIb30BaTh BCE BO3MOJKHBIE PECYpChl AJI JOCTH>KEHHUS! TOCTABIICHHBIX LI€JIed W peanu3aiuu
MJIAaHOB JICSITEIBHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHHU B PA3IUYHBIX CUTYaIIHSIX;

YMEHHE TMPOJYKTUBHO OOMIAThCS U B3aUMOJCWCTBOBATH B TMPOIECCE COBMECTHOM
JESATeTLHOCTH, YYUTHIBATh MO3UIMH JIPYTUX YYaCTHUKOB ACATENHHOCTH, d(PEKTUBHO paspemniaTh
KOH(JINKTBI;

BJIQJICHUE HAaBBIKAMH TI03HABATEJIbHOM, Yy4eOHO-UCCIIENOBATEILCKOM UM MPOCKTHOM
JESTEIIbHOCTH, HABBIKAMH Pa3pelIeHHs MPo0JieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETLHOMY
MOMCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PAa3IMYHBIX METOJI0B MO3HAHUS;

TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHON WH(OPMAaIMOHHO-TIO3HABATEIILHON
NeATeTLHOCTH, BKIIOYas YMEHHWE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HWH(OpMaIuu,
KPUTHYECKH OICHUBAaTh M HWHTEPIPETHUPOBATH HHPOPMAIMIO, IMOTYYaeMyl0 U3 Pa3IMYHbIX



HCTOYHUKOB;

BJIAJICHUE SA3BIKOBBIMM CPEICTBAMM: YMEHHUE SICHO, JIOTUMHO U TOYHO M3J1araTb CBOXO TOUKY
3pEeHUs, HCIIOJIb30BATh aJICKBATHBIC A3BIKOBBIE CPECTBA,

BJIaJICHHE HAaBBIKAMHU TIO3HABATEILHON peIEKCUN KaK OCO3HAHUS COBEPILAEMBIX ACHCTBUN U
MBICIIUTENIBHBIX INPOLIECCOB, UX PE3YyJbTATOB M OCHOBAHM, IPaHMI] CBOEIO 3HAHUS U HE3HAHWA,
HOBBIX [TI03HABATEJIbHBIX 33J1a4 U CPEICTB Il UX JOCTUKCHHUS;

LIEJIEyCTPEMIIEHHOCTh B IOMCKAaX WU NPHUHIATUU PEIIeHHH, cOOOpa3uTeNbHOCTh U UHTYHLIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEICTABICHUI; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TapMOHHUIO
MUDA;

®  npeomMemHbIxX:

Cc(OPMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKE KaK 4acTH MUPOBOH KyJIbTyphbl U MecTe
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMU, CHOCO0ax ONUCAaHUS SBICHUI pealbHOrO0 MHpa Ha
MaTEMAaTUYECKOM SI3BIKE;

C(OPMHPOBAHHOCTh TIPEACTABICHUH O MaTEeMAaTUYECKUX TMOHATHUAX KaK BaXHEUIIHX
MaTEMaTHUYECKUX MOJENAX, MO3BOJIIIOIIMX ONMCHIBATh M M3y4aThb Pa3HbIC IPOLECCHl U SIBJICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

BJIAJICHHE METOJAaMU [JOKa3aTelbCTB M AJITOPUTMOB PELICHMs, YMEHUE HUX IPUMEHATH,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

BJIAJICHUE CTAaHJApPTHBIMH INPUEMAMHM pEIICHHUs PALMOHAIBHBIX M HMPPALUOHAIBHBIX,
IIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIJIE JUIS NIOMCKA IyTH PELICHUS U
WUTIOCTPALIM PEILIECHUS] yPAaBHEHUI 1 HEPABEHCTB;

c(OpPMUPOBAHHOCTb MPEJICTABICHUI 00 OCHOBHBIX OHSTHUSIX MATEMAaTHYECKOIO aHATIN3a U UX
CBOMCTBAX, BJaJICHNE YMEHHEM XapaKTepu30BaTh OBEIeHUE (GYHKINH, HCTIOJIb30BAaHHE MTOJTyYEHHBIX
3HAHUM JJI1 ONIMCAHU U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHU IIOHATUSAMM O IUIOCKMX U IIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHHs pPaclO3HaBaTh I€OMETPUYECKHE
Gurypsl Ha uyepTexkax, MOJENAX U B peaJbHOM MHpE; INPUMEHEHHE HW3yUYEHHBIX CBOWMCTB
reOMEeTPUUECKUX QUTyp U (GOpMyJT AJsl pEeUIeHHUs] TEOMETPUUECKUX 3aa4 U 3a/1a4 ¢ MPAKTHUYECKUM
CoZlepKaHUEM;

c(OpPMHUPOBAHHOCTH MPEACTABICHUIN O Mpoleccax U SIBICHUAX, UMEIOLIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B p€aJlbHOM MUPE, OCHOBHBIX ITOHATHUAX HJIEMEHTAPHOU
TEOpUU BEPOSATHOCTEW; YMEHMH HaxXOOuUTh M OICHUBATh BEPOSITHOCTU HACTYIUIEHHUS COOBITHH B
IIPOCTEUIINX IPAKTUYECKUX CUTYALUAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYMH;

BJIAJICHUE HABBIKAMH HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PELICHUH
3a/1a4.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenne
Matematuka B HayKe, TEXHHUKE, DJKOHOMHUKE, HWH(DOPMAIMOHHBIX TEXHOJOTHSIX U
MPAKTUYECKOM AeATeNbHOCTH. L{enu 1 3a1aun n3y4eHnsi MaTeMaTUKU IPU OCBOEHUHU CIIENUAIBHOCTEMN
CIIO.
AJI'EBPA

Pazeumue nonamus o uucie
Ilenple w panmoHaNbHBIE YHcha. JleHCTBUTENbHBIE 4Hcha. [IpubnudicenHvle 6bIYUCTEHUS.
Komnnexcnuvle uucna.



Kopnu, cmenenu u nozapugpmot

Kopuu u crenenu. KopHu HarypaibHOM CTENEHW M3 4ucCiIa U UX cBoiicTBa. CTemneHu C
palMOHANIBHBIMUA TOKa3aTeNIsIMU, HMX CBOMCTBA. CTeneHu ¢ ACHCTBUTEIBHBIMHU IOKa3aTEsMHU.
Ceoticmea cmenenu ¢ oelicmaumenbHblM NOKA3ameJsiem.

Jlorapudm. Jlorapudpm uunciaa. OcHOBHOE JIOTapU(PMUIECKOE TOXKAECCTBO. [lecaTuunble U
HaTypasbHble orapudmsl. [IpaBuna aelictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanue anredépamyeckux Bbipa:kenuil. IIpeoOpasoBanue palnMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTAPU(PMUUECKIX BbIPAKCHHIA.

Ilpakmuueckue 3anamusn

Apudmernueckue IeHCTBUS HAJ YMCIAMU, HAX0XKICHUE MTPUOIMKEHHBIX 3HAYCHUI BEIMYUH
U TIOTPEIIHOCTEH BHIYMCICHUH (a0COMIOTHOM U OTHOCUTENFHOMN ), CPABHEHUE YHCIIOBBIX BBIPAKEHUI.

Briuucnenue u cpaBHeHUE KOpHEW. BrinoaHeHUe pacueToB ¢ paJuKalaMH.

Pemenue nppanroHaibHBIX ypaBHEHU. HaxoxkeHe 3HaUeHUI CTENEHEN C pallMOHaIbHBIMU
nokazarensiMu. CpaBHeHue crerneHedl. [IpeoOpa3oBaHusi BbIpaKEHUH, COAEPXKALIUX CTETICHH.
Pemenue nokasarenpHbIX ypaBHEHUI.

Pewrenue npukinagHeix 3aaay.

Haxoxxnenne 3HavueHuil jmorapudma 1Mo MpoU3BOIBHOMY OcHOBaHHWIO. Ilepexom oT omHOTO
OCHOBaHUs K JpyroMmy. Berluncnenue u cpaBHeHue Jorapudmon. JlorapudpmupoBanue u
MOTEHIIUPOBAHUE BHIPAKEHUH.

[Tpubnu>keHHbIC BBIYUCICHUS U PELICHHs IPUKIIAAHBIX 3a]1a4.

Pemenune norapupMudeckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIE MOHATUSA

Panuannas mepa yria. BpamarensHoe npukenue. CHHYC, KOCHUHYC, TAHT€HC U KOTaHT€HC

qucia.
OCHOBHBIEC TPUTOHOMETPUYECKHE TOKAECTBA

®opMmyisl puBeaeHus. PopMyiibl ciokeHus. PopMyisl yABOCHUS Popmyibl NOJOBUHHOSO

yena.
IIpeodpa3oBanns NPOCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKCHUH

[IpeoOpa3oBanre CcyMMbl TPUTOHOMETPUUYECKUX (DYHKLIUH B TPOU3BEIEHNE U IPON3BEICHUS B

CyMMYy. Buipaoicenue mpuzoHomempuieckux QyHKyull uepe3 maHeeHc NOJI08UHHO20 ap2yMeHma.
Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

IIpocrelimie TPUTOHOMETPUYECKHE YpaBHEHUsA. [Ipocmeiiwue mpueoHomempuieckue
HepaseHcmaa.

OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

Paguannblii METON M3MEPEHHUs YIJIOB BpAIIEHMS U CBA3b C IpalycHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKHUE TOXKIECTBA, (DOPMYJBl CIIOXKEHHs, YABOEHHUS, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKMX  (YHKUMH B  MpPOU3BEICHUE,  IpeoOpa3oBaHHE  MPOU3BEICHUS
TpUroHOMeTpHueckux GyHKUuH B cymmy. llpocteiliine TpuUroHOMETpHUYECKHE YpaBHEHHS U
HEPaBEHCTBA.

®YHKIIUU, UX CBOMCTBA U TPA®UKH

®yukuun. O6IacTh ONpPEeIeHNs 1 MHOXKECTBO 3HaUEHUH; rpaduK (HYyHKIUU, TIOCTPOCHHE



rpaduKoB PYHKIUH, 3aJaHHBIX PA3IMYHBIMH CTIOCOOaMHU.

CaoiictBa (yHknuun. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYCHHOCTb,
nepuoANYHOCTh. [IpomMexxyTku Bo3pacTaHusl U yObIBaHUA, HaUOOJIbIIEE U HAUMEHbIIEE 3HAYCHMUS,
TOYKH dKcTpemyMma. ['padudeckas uarepnperanus. [Ipumepbl QyHKIHMOHATBHBIX 3aBUCHMOCTEH B
pealibHBIX Mpolleccax U sBJIeHUsIX. Apupmerndeckue onepayuu Hao gyukyuamu. Cnoxcuas yHkyus
(komnosuyus). IloHsiTHE O HEMPEPHIBHOCTH (DYHKITHH.

Oo6patnblie pyukuuu. Ooacms onpeodenenuss u 001acCMb 3HAYeHUL 0OPaAMHOU (YHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHnHble, NOKa3aTejbHbIE, JJIOrapu(pMuUecKue 1 TPUroHOMeTprUYecKue QyHKIMH.
Oo0paTHble TPUTOHOMeTPpHYEeCKHe PYHKIIUMN

Onpenenenus GyHKINN, IX CBOMCTBA U TPadUKH.

[IpeobpazoBanus rpadukoB. [lapannenbHblil MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO Ocei
KOOPAMHAT U CUMMETPUS OTHOCUTEJIBHO Hayaia KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO MPAMOM Y =
X, PaCTSDKEHHE U CKaTUE BJIOJIb OCEH KOOPAMUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBHUCHUMOCTEN MeEXAYy NEPEMEHHBIMH B PEAJbHBIX IPOLIECCaX M3 CMEKHBIX
mucuuruH. Onpenenenne ¢ynkmmid. [loctpoenue m urenue rpadukoB ¢ynkuuii. VMccnempoBanue
bynkun. CBoiicTBa TMHEIHON, KBaIPAaTUYHOM, KYCOUHO-IMHEHHOW U IPOOHO-TMHEWHOMN (PYHKITHIA.
HenpepoiBable u niepuoanyeckue Gpynkmun. CBoiicTBa M rpaduku cuHyca, KOCHHYCa, TAHTEHCA U
kotanrenca. OOparnble GyHKIMH U uXx rpapukd. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue kosebanus. [Ipukinaaneie 3axa4n.

[TokazarenpHbIe, ToTapudMUIECKIe, TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABeHCMEd.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoOBl 3a/1aHUSl U CBOMCTBA YHCIIOBBIX IOCIEA0BATEIBLHOCTEH.
Ionamue o npedene nocnedosamenvrnocmu. Cywjecmeosanue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmy.  CyMMHUpOBaHHE  IoOcjiefoBaTeNbHOCTEH. beckoHeuHo — yObIBaromas
reoMeTpHuuecKas Iporpeccus U ee cymma.

IIpousBoanas. IlonsTHe o mMpou3BoAHOM (YHKIMM, ee TeoMeTpHuecKuil U (U3NYecKuit
CMBICI. YpaBHEHUE KacarelabHOW K rpaduky ¢yHkuuu. IIpons3BojaHBIE CyMMBI, Pa3HOCTH,
Npou3BeACHUs, dYacTHble. [Ipon3BO/IHBIE OCHOBHBIX 3JeMEHTapHbIX ¢GyHKIMHA. [IpumeneHue
MPOU3BOJHOM K HCCIAEAOBaHUIO (YHKIMA W TIOCTpOCHHIO TpadukoB. [lpouzsoonvie obpammoi
@yHKYUU U KOMROZUYUU PYHKYUU.

[Ipumepsl HCTONB30BaHUS MPOM3BOAHOM JJII HAXOXACHUS HAWIY4lIero pelIeHHus B
OPUKIAJHBIX 3a7adax. Bropas mnpou3BoaHAas, €€ TeOMETPHUUECKUH U (U3NYECKHH CMBICI.
HaxoxneHnue ckopocTH JUIs mpoiiecca, 3aJaHHOro (JOpMyIJIoN U rpa@uKoM.

IlepBooOpa3nas u mHTerpaJ. [IpumeHeHNe ONpPENENIEHHOr0 MHTErpaiga JUlsl HaXOXKICHUS
wioniaan KpuBoiuHeHoN Tpaneuun. Popmyna Herotona—IJleitbuuna. [Ipumepsl npuMmeHeHUs
UHTErpaia B GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

UYucnoBas  MOCIEAOBAaTENbHOCTb, CHOCOOBI €€  3aJaHus, BBIUMCIEHUS  YJICHOB
nocneaoBarenbHocTU. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaromass reoMeTpuyecKkas
IIPOrpeCCHsl.

[IpousBogHas: MEXaHUYECKUN U T€OMETPUUYECKUNA CMBICIT TPOU3BOAHOM.

VYpaBHeHue kacaTenbHOW B obOmem Buae. I[IpaBuna um ¢opmynsl nuddepeHIupoBaHus,
TaOJIMIAa MPOM3BOJIHBIX 3NeMeHTapHbIX (QyHkiuid. MccnenoBanue QyHKIMHM C  [OMOILBIO
npou3BoaHON. HaxoxneHne HanOOIBIIEro, HAMMEHBIIETO 3HAYCHUSI M HKCTPEMAJIbHBIX 3HAUYCHHH



GyHKIHH.
Wuterpan u nepooOpasznas. Teopema Hprorona—IJleiibnuna. Ilpumenenne mHTerpanga K
BBIUUCIICHUIO (PU3MUECKUX BEIUYMH U TUIOMAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUsI M CHCTeMbl YpaBHeHHH. PalyoHanbHble, UPpalMOHAIbHBIC, IOKA3aTEIbHBICH

TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBI HX pelleHus (pa3oKEHWEe Ha MHOXUTENM, BBEJEHUE HOBBIX
HEHU3BECTHBIX, I0CTAaHOBKA, T'papUueCcKuil MeTox).

HepaBencrBa. PaninonanbHble, HppalMOHAIIBHBIE, ITI0KA3ATEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILECHUS.

Hcnouab3oBanue cBOMCTB M rpapukoB (GyHKUMHA @pU pelIeHUH YpPaBHEHHMH H
HepaBeHCTB. MeTo1 nHTepBanoB. M300pakeHne Ha KOOPIMHATHOM MIIOCKOCTH MHOXKECTBA PELICHUN
YPABHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaousie 3a0auu

[IpuMeHeHne MaTeEMaTUYECKUX METOO0B ISl PELLICHMS COAEPKATENBHBIX 3a4a49 U3 Pa3JINYHbIX
oOacTeil HayKH U IPaKTUKU.

NHTtepnperanus pe3ynbrara, y4eT peabHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Kopnu ypaBuenuii. PaBHocunbHOCTb ypaBHeHU. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHBIE IPUEMBI PELICHNS ypaBHEHUN. Pelienne cucteM ypaBHEHU.

Hcnonb3oBanne cBOMCTB U rpadUKoB (PyHKUMN AJIs pelIEHUs] ypaBHEHUI U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEN
DJieMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3a/1a4H Ha IMOJICUYET YHUCIIa Pa3MEIICHH, TEPECTAaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna O6uHoma Herorona. CaoiicTBa
OnMHOMUHANBHBIX KO3 unnenToB. TpeyroiapHuk [lackans.

JJIeMEeHTBI TEOPUH BEPOATHOCTEH

CoObITHE, BEPOSATHOCTb COOBITHS, CIIOXKEHHE M YMHOXKEHHE BeposiTHocTel. [lonamue
onezasucumocmu coovimuil. JJuckpemnas ciyyatinas 6eIuduna, 3aKkoH ee pacnpeoenenus. duciosvie
Xapaxmepucmuxu OUCKpemHou CryuatHou eeauyunsl. Ilonamue o 3akone 601bwux yucer.

DJieMeHTbl MATEeMaTHYeCKOii CTATHCTHKHU

[IpencraBnenue AaHHBIX (TaOJMIBI, AUArpaMMbl, Tpa(UKH), eeHepanbHas COBOKYNHOCMD,
8bl00pKa, cpedHee apughmemuueckoe, Mmeouana. Ilonamue o 3adauax mamemamuyeckou
Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epOoSMHOCIMHbIX MeMOo008.

Ilpakmuueckue 3anamus

Uctopusi pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTAaTUCTUKU U MX POJb B
pa3nuYHBIX cdepax dYeIoBeUECKOW Ku3HenesTeabHOCTH. IlpaBuna komOuHaTopuku. Pemienue
KOMOHMHATOPHBIX 3a/1a4. Pa3menienus, coueranus u nepectraHoBKy. bunom HeioTOHA U TpeyToNbHUK
[Tackans. [IpuknagHeie 3aga4u.



Knaccuueckoe ompeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpeMa O CyMMeE
BeposiTHOCTEW. Brpruncnenue BeposTHocTel. IIpuknansele 3amaun. llpencraBiieHMe YuCIOBBIX
nanHbIX. [Ipuknansele 3anaun.

I'EOMETPUA

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX MNpsMBIX B IpocTpaHcTBe. llapamnenbHocTh HpsIMON U
wiockocTd. [lapannensHOCTs  IUIOCKOCTEH. lleprneHauKysIApHOCTE HPSIMOM M IUIOCKOCTH.
IlepnenquKymsp ¥ HAKJIOHHAA. YTOJI MEXAY PSAMOU U IJIOCKOCTBIO. J[ByrpaHHbIN yroil. Yol MexXIy
IUIOCKOCTAMU. [IepneHIuKyIapHOCTh ABYX INIOCKOCTEN.

I'eomerprueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: NapAJICIbHBIA TMEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoexkTupoBanue. I[liowaob opmoeonanvHou npoekyuu. W3o0paxeHue
IPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuK#u

Bepuunbl, pedpa, rpanu MHoOrorpaHHuka. Pazeepmkxa. Muozoepanmusie yenvl. Bwinykivie
mHo2oepannuku. Teopema Jiinepa.

[Ipusma. [lpsamas u nakronnas npusma. [pasunsHas npusma. [apamnenenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceyeHHnas nupamuaa. Terpasap.

Cummetpun B KyOe, B mapajuiesienuiiesie, B Ipu3Me U upaMu/e.

Ceuenus ky0a, IpU3MbI U TUPAMUJIBL.

[IpencraBienue o mpaBUIIbHBIX MHOTOIpaHHUKAX (TE€Tpa’pe, KyOe, OKTasape, A0AeKadape U
UKOCadJIpe).

TeJia 1 MOBEPXHOCTH BpALCHHUS
Hunuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi IMOBEPXHOCTb,
oOpazyrolas, pa3BepTka. OceBble CEUSHHSI U CEUSHHUs], apaljielIbHble OCHOBAHUIO.
[Tap u chepa, ux ceuenus. KacarenpHas IIIOCKOCTH K cdepe.

N3mepenusi B reoMeTpuu
O0mwem u ero usmepenue. MHrerpanpHas popmyna oo6vema.

dopmynsl 00beMa Ky0a, MPSAMOYTOIBHOTO NapauleNenueia, IPU3MbI, HUIHHApa. DOopMYIIbI
ob6beMa mupamMuabl U KoHyca. GOpMyJIbl TUIONIAAN TTOBEPXHOCTEH MUIUHApPA U KOHyca. DopMyIibl
o0beMa Iapa u IIonaau cgepsl.

[TogoOue Ten. OTHOIEHUS TIT0IA el TOBEPXHOCTEH U 00EMOB MOAOOHBIX TEJ.

KoopanHaTtel 1 BeKTOPHI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOpJAMHAT B MpocTpaHcTBe. Popmysa paccTOSHUS
MEXIY ABYMs TOUKaMHU. Y paBHEHUS CQEPBI, nIOCKOCMU U NPAMOI.

BexTopsl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. Ci105k€HNE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha 4ucio. PaszmokeHwe BEKTOpa IO HANpaBlICHUsSM. YTOJI MEXAY JABYMs BekTopaMu. [Ipoexnms
BeKTOpa Ha ock. Koopaunarte! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT M BEKTOPOB IPU PEHICHMM MAaTEMaTHYECKMX W NPUKIAIHBIX
3a/1a4.

Ilpakmuueckue 3anamusn

[Ipu3Haku B3aMMHOIO paCHOJIOKEHUS INPSAMBIX. YTOJI MEXKAy MpsAMbIMU. B3aumHoe



PacIoI0kKEHUE NPAMBIX U IUIOCKOCTEH. [IepneHInKysap U HAKJIOHHAS K IUIOCKOCTH. YTOI MEXIY
IIPSIMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIIOIOKEHUH IPSIMOU U IJIOCKOCTH. Teopema o Tpex
NEPIECHIUKYIIApaXx.

IIpu3Haku M CBOMCTBA NMapaJUIECIbHBIX U NEPHNEHIUKYIIPHBIX IUIOCKOCTEH. PaccrosHue ot
TOYKM A0 IIJIOCKOCTH, OT MPSAMOM A0 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, MEKIY
CKPELIMBAOIIUMHUCS MPSIMBIMH, MEKY IPOM3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAaHME U €ro CBOWCTBA. Teopema o naowaou Opmo20HANbHOU
npoexyuy MHO20y201bHuKa. B3aMHOE pacoyiosKeHHe MPOCTPAaHCTBEHHBIX (Uryp.

Paznuunbple  BuAbl  MHOrorpaHHukoB. Mx  u3oOpaxkenus. CeuyeHus, pa3BepTKU
MHoOrorpaHHukoB. Ilnomane nmoBepxHoctu. Buasl cummerpuil B npoctpaHcTBe. CHUMMETpHs Tel
BpALEHNUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 o0beMoB.

Bekroper. [lelictBuss ¢ BekTopamu. JlekaproBa cucTéMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPY>KHOCTH, chepbl, MI0cKOCTU. PaccTosiHue Mexxay Toukamu. J[eHCTBHsI ¢ BEKTOpamH,
3a/laHHBIMH KoopanHaTamu. CKallipHOE POU3BEACHUE BEKTOPOB. BeKTOpHOE ypaBHEHUE MPSIMON U
II0CKOCTH. Vcriosib30BaHnEe BEKTOPOB IIPU JJOKA3aTENIbCTBE TEOPEM CTEPEOMETPHHU.

Jlnsi BHEAyOUTOPHBIX 3aHATHM CTYJIEHTAM HapsAay C pEUICHUEM 3aJad W BBIIOJHEHHUS
NPAaKTUYECKUX 3a/laHUIl MOXKHO IPEJUIOKUTh TEMbI UCCIIE0BATENLCKUX U pedepaTuBHBIX paboT, B
KOTOpPBIX BMECTO CEpUH OTAEIBHBIX MEJKHMX 33Jad WM YIPaKHEHUH MNPEUIaratoTcsl CHOKETHBIC
3a7jaHus, TpeOYIOLHe JUIUTENbHON paboThl B paMKaX OJHOM MaTreMaTH4ecKOW CUTyalH. DTU TEMbI
MOTYT OBbITh KaK MHAUBUAYAJIbHBIMU 33JaHUSIMU, TaK U IPYIIOBBIMH JJI1 COBMECTHOT'O BBIIIOJIHEHUS
UCCIICJOBAHMSL.

IIpuMmepHbIe TeMbl pedepaToB (I0KIAI0B), HCCIEI0BATEIbCKUX IIPOEKTOB
HenpepsiBabie a1podu.

IIpuMeHeHne CI0KHBIX MPOLEHTOB B YKOHOMUYECKUX pacyeTax.
[TapaienapHOE IPOEKTUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHOe 3a/1aHKe IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHne rapMOHHUYECKUX KOJIeOaHUH.

I'paduueckoe pelieHrne ypaBHEHUN 1 HEPABEHCTB.
[TpaBUIIBHBIE U MTOJIYTIPABUIIbHBIE MHOTOTPAaHHHKH.
KoHnueckue ceyeHns 1 UX TPUMEHEHUE B TEXHUKE.
[TonsTue nuddepeHnmana u ero NPUIOKEHUS.

Cxembl NOBTOPHBIX UCTIBITAHUN bepHyIn.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.

TEMATHYECKOE INTAHUPOBAHMUE

[Ipu peanuzanuu coaepxanus o01eo0pazoBaTeIbHON YUeOHON TUCIUIUTMHBI « MaTeMaTHkKa
B npenenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 00IIEro OOpa3oBaHUS C TOJYYCHHEM
cpeanero obmero oopazoBanust (IIIIKPC, IITICC3) makcumanbHast yueOHasi Harpy3ka o0y4aromuxcs
no crieruanbHOCcTAIM CI1O connanbHO-3KOHOMHYECKOTO NPoduiisl, cocTaBiisgeT — 276 4acoB, U3 HUX
ayauTopHas (o0s3arenbHas) yueOHas Harpy3ka o0ydaromuxcs — 252 Jaca, BKIII04ast JIEKIUU (YPOKH)
—100 ygacoB, npakTuyeckue 3aHaTus — 152 yaca.

TemaTnuyecknid miaaH



IIpoduas npodeccnoHAIBHOTO
o0pa3oBaHus:
COLMAJIbHO-IKOHOMHUYECKHI
Conep:kanue o0yueHust Croenuansaocts CIIO:
38.02.06— dunaHCHI
AyIMTOpHbIE 3aHATHS
Jlekunu IIpakTuyeckue Hroro
(Yypokn) 3aHATHSA
BBeaenune 2 2 4
Pa3BuTHe NOHATHS 0 YHCIe 4 4 8
KopHu, crenenu u jorapugmel 12 15 27
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 7 15 22
KomOunnaropuka 6 6 12
KoopauHatbl 1 BEKTOPbI 8 15 23
OCHOBBI TPUTOHOMETPUH 12 15 27
DOyHKIUYM U TPaPUKH 8 15 23
MHOTrorpaHHMKH M KpYTJIble TeJia 5 6 11
Hauaja maTeMaTH4eCKOro aHaJIu3a 10 15 25
HMHTerpas u ero npuMeHeHne 10 15 25
DJIeMeHTbl TEOPHMH  BepPOSITHOCTEH 6 15 21
MaTeMATH4eCKON CTATUCTHKH
YpaBHeHHUsI 1 HEPABEHCTBA 10 14 24
Hroro 100 152 252
Ilpomesrrcymounana ammecmayusn 6 popme 3x3amena (24 uaca)
Bcero 276

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AEATEJBHOCTU CTYJAEHTOB

Coaep:xanue XapakTepucTHKAa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH CTY/ICHTOB
o0y4eHus (Ha ypoBHe y4eOHBIX NeHCTBHI)
Beenenne O3HakOMJIEHME C pOJIBIO MaTeMaTHUKH B HAayKe, TEXHUKE, SKOHOMHKE,
MH(OPMALIMOHHBIX TEXHOJIOTUSAX U IPAKTHUECKOH J1eATEIbHOCTH.
O3HaKOMJIEHHE € LUENSIMU U 33Ja4aMy N3Y4EHHs] MATEMaTUKH [P OCBOCHUH
cueruainpaocreit CITO
AJITEBPA
PassurTne Brinonnenue apupmMeTnueckux ASMCTBUIM HaJl YUCIAMHU, COYeTast

IMOHATHHA 0 YHUCJIC

YCTHBIE U INCbMEHHBIE TPUEMBI.
Haxoxaenue npuOIMKeHHbIX 3HaYeHUH BETUYMH U TIOTPELIHOCTEN
BBIUUCIICHUH (a0COMOTHON M OTHOCUTEJBHOI ); CpaBHEHHE YHCIOBBIX
BBIPaKCHMI.

Haxoxnenue omm6ok B mpeoOpa3zoBaHUsIX U BEIUMCICHUSX (OTHOCUTCS KO
BCEM ITYHKTaM IPOrpaMMbl)

KopHuu, crenenn,
Jorapupmsl

O3HakoMJIEHHE C MOHATUEM KOPHS N-il CTENEHU, CBOMCTBAMH PaJUKaIOB U
MpaBUJIaMU CPaBHEHUS KOPHEH.

DopmyIHMpOBaHUE ONPENEIICHHUS KOPHS U CBOMCTB KOpHEW. Boluncienue u
CpaBHEHHUE KOPHEH, BBINIOJHEHNE TPUKHJIKY 3HAYEHUS KOPHSI.
[IpeoOpa3oBaHre YHUCIOBBIX W OYKBEHHBIX BBIPAXKCHHM, COACpPKAIINX
paguKabl.




Breimonnenue pacyeroB 1o (opmyniam, COIEpXKAIIUM  paJuKabl,

OCYILECTBIISAS1 HEOOXOAUMBIE IT0ICTAHOBKH U IIPEe0Opa30BaHMsL.

OmnpeneneHre paBHOCUIBHOCTH BBIPXEHUH C paaukanaMmu. Pemenue

HPPalMOHAIIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEHCTBUTEIbHBIM [10KA3aTEIEM.

HaxoxneHue 3HaueHul CTeneHHy, UCII0JIb3ysl P HEOOXOAUMOCTH

HMHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHA N-H CTENIEHU B BUJIE€ CTEIICHH C IPOOHBIM ITOKa3aTeIeM

1 Ha00OpOT.

dopmyIHpOBaHUE CBOMCTB  CTemneHed. BbluncieHne cTeneHen ¢

palOHaIbHBIM [10KA3aTENIEM, BBIIOJIHEHUE NPUKUIKHA 3HAYEHUS CTEIIECHH,

CPaBHEHHE CTEIICHEH.

[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, COAEpKaIIUX

CTEIICHH, IPUMEHSs CBOMCTBA. PellieHne nokasaTeIbHbIX ypPaBHEHUM.
O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENEeHEN IIPU BbIUHUCICHUU
CPEIHUX, JCIIEHUU OTPE3KA B «30JI0TOM CEUECHUN». Pelenne npukiaaHbIx
3aJ1a4 Ha CJI0HbIE IPOLIEHTHI

IIpeoGpa3zoBanune | BrinonHeHne npeoOpa3oBaHMii BEIpAKEHUH, TpUMEHEHHE (HOpMyI,
ajJredpam4ecKMx | CBSI3aHHBIX CO CBOMCTBAMHU CTEINEHEH U jorapudmos.
BbIPasKeHUH Omnpenenenne 00JIaCTH JOITYCTUMBIX 3HAYCHHUH JIOTapu(PMUIEcKOro
BbIpakeHus1. Pemenue orapudMuyeckux ypaBHeHU I
OCHOBbBI TPUTOHOMETPUH
OcHoBHBIE N3y4yenne paguaHHOrO METO/JAa U3MEPEHHUs YIJIOB BpAIIEHUS M UX CBS3HU C
MOHATHUA rpagycHoil Mepoil. M3o0pakeHue YyrjioB BpallleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEJMUMHBI YIJIa C €70 PACIIOJI0KEHUEM.
dopMyIupoOBaHUE ONpeAEIEHUN TPUTOHOMETPUYECKUX (PYHKIIUM JIJIs1 YTIIOB
MOBOPOTA M OCTPHIX YIJIOB MPSMOYTOJILHOTO TPEYToJIbHUKA U 00BSICHEHUE UX
B3aMMOCBSI3H.
OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs1 BEIUMCIICHUS
TPUTOHOMeTpHYe | 3HAUEHUI TPUTOHOMETPUUYECKUX (PYHKLUHN 11O OJJHOM U3 HUX.
CKHe TOKIecTBa
IIpeodpa3oBanusi | V3ydyeHune oCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYJIbI CIIOKEHHUS,
NPOCTEeHINX yIIBOCHHUS, TPe0oOpa30BaHKsI CyMMbl TPUTOHOMETPHUECKUX (YHKIIMHA
TPUTOHOMETPHUYe | B IPOU3BEJICHUE U POU3BEICHHUS B CyMMY U IPUMEHEHUE MPU BBIYUCICHUU
CKHX 3HAUEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHUS €TO0.
BbIPAKEHU I O3HakoOMJIEHHE CO CBOMCTBAMM CUMMETPHUH TOYEK HA EUHUYHOU
OKPY’KHOCTHU M IPUMEHEHHE UX ISl BBIBOJIAa ()OPMYJI IPUBEICHHUSL.
IIpocreiimme Pemenune mo ¢opmynam U TPUTOHOMETPHUECKOMY KpYTy HPOCTEHIINX
TPUTOHOMETPUYe | TPUTOHOMETPUUECKUX YPAaBHEHHH.

CKHE YPaBHCHHUSA
H HEPABCHCTBA

[IpumeHeHne OOIIMX METOAOB peIIeHUs YpaBHEHWH (MpuBeAEeHUE K
JUHENHOMY, KBaJpaTHOMY, METOJl PA3JIOKEHHs] Ha MHOXKUTENH, 32 MEHbI
MIEPEMEHHOM) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHHM.
YMeHue oTMedaTh Ha Kpyre perieHus MpoCcTeHIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB

ApKcCHUHYC,
APKKOCHHYC,
apKTaHI'eHC
qncaa

O3HakOMJIEHHE C TOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX (QYHKITUH.
N3yuenue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHT'€HCa YHcIa,
(dhopMynupoBaHHe UX, U300paKeHNE HA EAMHUYHON OKPY>KHOCTH,
IIPUMEHEHHE ITPU PEILICHUN YPaBHEHUI




®YHKIIUU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HaKOMJIEHHE C TIOHATHEM IIEPEMEHHOM, TPUMEpPaMH 3aBUCUMOCTEN MEX 1y

IHousitue o [I€PEMEHHBIMHU.

HenpepbiBHOCTH | O3HaKOMJICHHUE C IOHATHEM rpaduka, onpeaeeHre NPUHAIEKHOCTH TOUKH

GyHKun rpaduky ¢yaknuu. OnpeneneHue no Gopmysie NpoCcTeIIe 3aBUCUMOCTH,
Bujga ee rpaduka. Beipaxkenwe mo Qopmyne oIHON HEepeMEeHHOH uepes
Ipyrue.
O3HakoMJICHHE ¢ ompeesieHueM QYHKINH, (GOPMYITHPOBAHUE €TO.
Haxoxpaenue obnactu onpe/esieHus U 001acT 3HaYeHUH PyHKIUU.

CaoiicTBa O3HakoMJIeHHE ¢ TpUMeEpaMu (PYHKIIMOHAIBHBIX 3aBUCMOCTEH B peaJIbHbBIX

¢pyHknun. IIpoLeccax U3 CMEXHBIX IUCLUIUIMH.

I'padguueckasn O3HakoMJIEHHE C JI0Ka3aTEJIbHBIMU PACCYKJICHUSIMU HEKOTOPBIX CBOWCTB

UHTepHpeTalus. | JUHEHHOM W KBagpaTHUHOW (YHKIMHA, TPOBEICHHE WCCIECIOBAHHUS

IIpumepsbl JIUHEWHOH, KYCOYHO-JIMHEHHOW, JpOOHO-TMHEHWHOW ©  KBaJpaTHYHOU

¢pyHkuuoHaabH | QyHKUMi, moctpoenne ux rpadukoB. IlocTpoeHne m uyTeHme rpaduKoB

BIX dbyuknmii. MccnenoBanue GyHKIMH.

3apucumocteid B | CocraBieHue BHIOB (PyHKIHUI 1O JaHHOMY YCJIOBHIO, pEIICHHE 3a/ad Ha

peajJibHbIX 3KCTPEMYM.

npoueccax u Brimonaenue npeobpaszoBanuii rpaduka GyHKIHH

sIBJICHHSAX.

Oo0paTHble N3ydenue noustus oOpatHON (GYHKLIMHU, ONpPEJeNIeHUe BUAa U MOCTPOCHHE

pyHknuun rpaduka oOpaTHOW (QYHKIUH, HAXOXKIECHHE €€ 00JacTh ONpeAeTCHUS U
obmnactu 3HaueHuil. [IpuMeHeHue cBOMCTB (DyHKIMI NpH HcciaeT0BaHUU
YPaBHEHHMH U pEIIeHUH 3a/1ay Ha 3KcTpeMyM. O3HaKOMJIEHHE C MOHSATHEM
CJIOKHOW (DYHKIIMH.

ITocaenoBareabn | O3HaKOMIIEHHE C MMOHATHEM YHCIOBOM MOCIEA0BATENLHOCTH, CIIOCOOaMHU ee

ocTH 3aJlaHusl, BBIYUCIICHUSMU €€ YJICHOB.

O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEN0BATEILHOCTH.

O3HaKOMIIEHHE C BBIYMCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIOBOTO pdaaa Ha
IpUMEpE BBIYUCIECHUS CyMMbl OECKOHEYHO YyOBIBaroOIel IeoMeTpHUYECcKOM
IIPOrPECCHMN.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIbl CyMMbI OECKOHEYHO YOBIBaIOIIeH
T€OMETPUYECKON ITPOTPECCHUH.

IIpousBoaHas u
ee IpUMeHeHue

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOTHOM.
Wzydenue u QGopMyIHpOBaHHE €€ MEXaHWYEeCKOI0 U T€OMETPHUYECKOTrO
CMbICJa, M3yYEHUE AJIrOpUTMa BBIYHCICHHS MPOU3BOJHONW Ha MpUMepe

BBIUHMCIICHUS MTHOBEHHOW CKOPOCTH M YIJIOBOTO KO3 uIueHTa
KacaTeJIbHOM.

CocraBrieHre ypaBHEHUS KacaTeIbHON B 0OIIEM BU/IE.

VYcBoenne mpaBwn  auddepeHnupoBaHus, TaOMUIBI  TTPOU3BOIHBIX

9JIEMEHTAPHBIX (QYHKIMHA, TPUMEHEeHUEe Ui JudPepeHIIMpoBaHus PYHKIUI,
COCTaBJICHUS YpaBHEHHUs KacaTeJIbHOM.

W3ydyenue TeopeM O CBA3M CBOMCTB (YHKIMM U  TPOU3BOAHOM,
¢dopmynupoBka ux. IIpoBeneHune ¢ MOMOIIBIO MPOU3BOAHON HCCIEIOBAHUSA
¢byHKIMH, 3a1aHHON (OPMYIIOH.

VYcraHoBIEHHE CBA3U CBOMCTB (DYHKITMH M IIPOU3BOIHOM 1O MX IpaduKam.
IIpuMeHeHre MPOU3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKICHHUE
HauOoJIbIIEr0, HAMMEHBILETO 3HAUEHHs U Ha HaX0XKJIEHHE IKCTpEMyMa




IlepBooGpa3nasn
U HHTerpal

O3HaKOMJICHHE C TIOHSATHEM HHTErpaia U MepBooOpa3HOM.

N3yyenne mpaBuia BBIYUCICHUS MEPBOOOPA3HOM M TeopeMbl HbroToHa—
JleliOuuria.

Pemenue 3a1ay Ha CBA3b MEPBOOOPA3HON M €€ MPOU3BOIHOMN, BBIUMCICHHE
NepBOOOPA3HOI [T JaHHOH (PyHKITHH.

Pemenue 3a1a4 Ha MPUMEHEHHE MHTETPaJIa I BBIYUCICHHUS (PU3NISCKUX
BEJIMYHMH U ILIOMIAACH.

CreneHnble,
NOKa3aTeJIbHbIe,
Jorapugpmuyeck
He u
TPUTOHOMETPUYE
cxkue pyHKuu.
OopaTtHble
TPUTOHOMETPHYe
ckHre pyHKIUH

Brrancnenue 3HaueHu GyHKIMN IO 3HAYEHUIO apIyMEHTa.

OmnpeneneHue MOJOXKEHUS TOYKM Ha rpaduke Mo ee KOoopauHaTaMm U
Ha000pOT.

Hcnonbs3oBanre CBOMCTB (YHKIMHA IJIsi CpPaBHEHHUS 3HAYCHHUH CTENEHEH U
norapudmos.

[Toctpoenue rpaduKkoB CTENEHHBIX U JTOTAPUPMHUUECKUX PYHKITHH.
Pemenune nmokazaTenpHBIX U JIOTapU(PMUIECKUX YPaBHEHUH 1 HEPABEHCTB 110
W3BECTHBIM QJITOPUTMAaM.

O3HakoOMJICHHE C TIOHSATHEM HENPEPBIBHON NEPUOIUYECKON (YHKINH,
(hopMynupoBaHHE CBOICTB CHHYCa H KOCHHYCA, IOCTPOCHUE UX TPaPHUKOB.
O3HakOMJIEHHE C TOHSATHEM TapMOHHUYECKUX KOJIeOaHUM M INpumepaMu
TFapMOHHYECKHUX KoJeOaHUM Ui OMUCAHHS MPOIECCOB B (PU3UKE U JIPYTHX
o0JacTax 3HaHus.

O3HaKOMJICHHE C IOHSITHEM PAa3PBIBHON MepruoudYecKoi (yHKIIUY,
(dbopMyIHpOBaHUE CBONCTB TAaHTEHCA M KOTAHTEHCA, IIOCTPOCHUE UX

rpaduKoB.

[IpumeHeHue CBOMCTB GyHKUMH 1A CpaBHEHHMsS  3HAYEHMM
TPUTOHOMETPUYECKMX  (YHKIMHA,  peleHus  TPUTOHOMETPHUYECKUX
YpaBHEHUM.

IToctpoenune rpagukoB OOPATHBIX TPUTOHOMETPUUYECKHX (QYHKUUH U
ornpezeneHue no rpa¢pukam X CBONUCTB.
BrimonHenue npeobpa3zoBanus rpagMKoB

YPABHEHUA U HEPABEHCTBA

YpaBHeHnus u
CHUCTEeMbI
yYpaBHeHHH
HepaBencrBa u
CHCTEeMBbI
HEPaBEeHCTB C
ABYMSI
NEePEMECHHBIMU

O3HakoMJIEeHHE C MPOCTEUIIMMU CBEJIEHHSMH O KOPHAX anreOpandyecKux
YpPaBHEHUH, TOHATUSAMH UCCIEA0BAHUS YPABHEHU U CUCTEM YPAaBHEHMIA.
N3y4yeHne TeopuM paBHOCWIBHOCTH YpPaBHEHUH U €€ IPUMEHEHMS.
[loBTOpEeHne 3amuicu pelIeHUS CTaHJApTHBIX YpaBHEHWI, MpPHEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIs CBEACHUS K CTAHJAPTHOMY YPaBHEHHIO.
Pemenne  panMoHaNbHBIX,  HpPpallMOHANBHBIX,  IMOKa3aTeNbHbIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHue cBOWCTB U TpaduKOB (PYHKIMM AJS pEIICHUs YpaBHEHUI.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenune ypaBHEeHMII ¢ IpUMEHEHHEM BceX NPUEMOB (Pa3JIOKEHUS Ha
MHOYKUTEJH, BBEJICHUS HOBBIX HEU3BECTHBIX, MOACTAHOBKH, TparUuecKoro
METO/a).

Perienue cuctem ypaBHEHHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomyieHMe ¢ OOIIMMH  BONPOCAMH  pEIIEHUS HEPaBEHCTB U
WCIOJIb30BAHUE CBOMCTB U TpaduKoB (DYHKIMIA PU pEIICHUU HEPABEHCTB.
Pemenne HEpaBeHCTB M CHCTEM HEPABEHCTB C NMPUMEHEHHEM Pa3IMYHBIX
CIIOCOOOB.

[IpuMeHEeHHE MaTeMaTH4YECKMX METONOB [UIsl PELICHMS COIEPKATECIIBHBIX
3aa4 M3 Pa3IMYHBIX O0JIacTe HAayKu W MpakTUKH. VHTepnpeTupoBaHHe




‘ pEe3YyJIbTAaTOB C YYETOM PEAJIbHBIX OIPAHUYEHUN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTHKHA

OcHoBHbBIE W3ydenue mnpaBuwia KOMOMHATOPHKM ¥ TPUMEHEHHE TIPU PELICHUU
MOHATHSHA KOMOMHATOPHBIX 33/1a4.
KOMOMHATOpPUKH | Pemenne KOMOMHATOPHBIX 337ad METOAOM Iepebopa M 1O MpaBHILy
YMHOXEHHUS.
O3HakoMJIeHME C  TOHATHSAMH  KOMOMHATOPHKH:  Pa3MELICHHUSIMHU,
COYETaHUSIMU, IEPECTAHOBKAMU U (hOPMYJIaMH I UX BBIUYUCIICHHUS.
OObsicHeHne W TpuUMeHeHHe (GOpPMYNT s BBIUYUCICHHUS pPa3MEUICHUH,
IIEPECTAaHOBOK M COYETAaHUM IIPU PEILECHUM 3a1a4.
Osnakomnenue ¢ OuHoMoM HpioToHa u Tpeyronbsaukom [lackans.
Pemenne npakTuyeckux 3aad ¢ UCIOJIb30BAHUEM TIOHATUN U IIPABUII
KOMOWHATOPHKH.
DJIeMeHTbI N3yueHne  KIIACCHYECKOrO0  OIPEACNICHHUsS  BEPOSTHOCTH,  CBOWCTB
TeOpHuH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
BEPOSATHOCTEH PaccmoTrpenue npumepoB BEIYUCIIEHUS BEPOSATHOCTEN. Pemmenne
3aJ]a4 Ha BBIUMCIIEHUE BEPOSATHOCTEH COOBITUH.
IIpencraBaenne | O3HAaKOMIIEHHE C  NPEACTABICHUEM  UYUCIOBBIX  JAaHHBIX M HX
NAHHBIX(Ta0IUL | XapaKTEPUCTUKAMHU.
bl, IMarpamMmbl, | PeleHue npakTuyeckux 3aj1a4 Ha 00pabOTKy YMCIOBBIX JIaHHBIX,
rpaguxu) BBIYUCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsimbie u @opMyIMpOBKa W TPUBEICHHE JOKA3aTEIbCTB IPHU3HAKOB B3aMMHOIO
IJIOCKOCTH B pacIoyIOKEeHUsl MNPAMBIX M IUIOCKOCTEW. Pacrio3HaBaHue Ha dyeprexax U
NPOCTPAHCTBE MOJENISIX PpAa3IMYHBIX CIIy4acB B3aWMHOIO PACIOJOKEHHUS IPSAMBIX U

IIJIOCKOCTEH, apryMEHTUPOBAHHE CBOMUX CyXIeHHU. DopmyiaupoBaHUE
ONpEIECICHUH, MPU3HAKOB U CBOMCTB MapaJUICIbHBIX U NEPHEHANKYISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrInonHeHne nocTpoeHust yrioB MEKy MPSMBIMU, MPSAMOU U IIJIOCKOCTBIO,
MEXIY IUIOCKOCTSAMH I10 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIIAX.
[IprMeHeHne NPU3HAKOB U CBOMCTB PACHOJIOKEHHUS NMPSAMBIX U IUIOCKOCTEN
IIpU PELLICHUH 3a/a4.

N300paxkenne Ha  puUCYHKax U  KOHCTPYHMPOBAaHHME Ha  MOJENAX
NEPIEHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, IHPSIMBIX, MapajuIeJIbHBIX
IUIOCKOCTEH, YIJIOB MEXAY MpsAMOM M IUIOCKOCTbIO U OOOCHOBaHME
IIOCTPOEHHUS.

Pemrenne 3aga4 Ha BBIYMCIIEHHE F€OMETPUYECKUX BeIMYMH. ONUCHIBAaHUE
paccTosiHUs OT TOYKH [0 IUIOCKOCTH, OT NPAMON A0 IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMU, MEXIYy  CKPCUIMBAIOLIMMUCA  IPSIMBIMH, MEXTY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

@OopMyIMpPOBAHHE W JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM cyIecTBOBaHUS, CBOICTBA).

N3o0paxkenune Ha yepTeKax U MOJEISIX PACCTOSIHUS 1 00OCHOBaHHUE

CBOMX CyxJeHui. OnpeiesieHne U BBIYUCICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Tpumenenue popMys U TEOPEM TNIAHUMETPHUHU IS PEIICHUS 3a/1a4.
O3HakoMJIeHHME C TOHATHEM MApaUIEIbHOIO MPOEKTUPOBAHMS U  €ro
corictBaMu. DOpMyIUMpOBaHHE TEOPEMBI O IUIOMAAM OPTOTOHAIBHOU
MIPOEKLIUHA MHOTOYTOJIbHUKA.




[Tpumenenue Teopun A1 000CHOBAHUS TTOCTPOCHUH U BEIYUCIICHHIH.
ApPryMEHTHpOBaHUE CBOUX CYKIECHUN O B3aMMHOM PACIIOJIOKECHUH
MIPOCTPAHCTBEHHBIX (PUTYD.

Mmuororpanaukn @ OnucaHue M XapaKTEpUCTUKAa paA3IMYHbIX BHJIOB MHOTOI'DAaHHUKOB,
IIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHne  MHOTOTPAaHHUKOB W BBINIOJIHEHHE IOCTPOCHHS  HA
N300pakKeHUSAX U MOJEIISIX MHOTOI'PaHHHUKOB.
BpluncieHue JIMHEVHBIX 3JIEMEHTOB U YTIIOB B IPOCTPAHCTBEHHBIX
KOHUrypauusx, apryMEeHTUPOBAaHUE CBOUX CY>KICHUH.
XapakTepucTuKa ¥ HM300paKCHHUE CEUeHHsI, Pa3BEPTKU MHOTOTPAHHHUKOB,
BBIYHCIICHUE IIOMAAECH TOBEPXHOCTEH.
[TocTpoenne npocTelmx ceueHui Kyoa, mpusmsl, mupamMuasl. [Ipumenenne
(akTOB U CBEJIEHUH U3 IUIAHUMETPHH.
O3HakOMJIEHHE C BUJAMU CUMMETPUN B IPOCTPAHCTBE, (POPMYJIUPOBAHUE
ONPEACICHUN U CBOMCTB. XapaKTEpUCTUKA CUMMETPUU TEI BPALICHUS U
MHOI'OTPaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPHUH NIPU PELIECHUM 3a/1a4.
Wcnonp3oBaHne  NpUOOPETEHHBIX 3HAHUW  JUIsl  MCCIEAOBAaHUA U
MOJIETIMPOBAHUS HECIIOKHBIX 3a]1a4.
N3006pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJTHEHHE PUCYHKOB IO
YCIIOBUSIM 3ajau.
Tena n O3HakoMJIEHHE C BHJIaMH TeJl BpallleHusl, pOopMyIHpOBaHUE UX ONpeaeIeHUN
NOBEPXHOCTH U CBOMCTB.
BpalleHUus @opMyIMPOBAHUE TEOPEM O CEYEHHUH WIapa IIJIOCKOCTbIO U IUIOCKOCTH,

KacaTeJIbHOU K cdepe.

XapakTepucTuka U u300pakeHre Tell BpallleHusl, UX Pa3BEePTKHU, CEUCHHUS.
Pemenue 3amay Ha MOCTPOEHUE CEUEHUM, BBIYMCIICHUE JJIMH, PACCTOSHHUM,
yIJIOB, Itoaaeit. [Ipoenenune nokazaresbHbIX pacCyKICHUN IPU PELLICHUU
3aj1a4.

[IpuMeHeHne CBOMCTB CHMMETPUHU IIPHU PEIICHUH 3a7a4 Ha Tella BpalleHus,
KOMOMHAIIHIO TEI.

N306pakeHre OCHOBHBIX KPYTJIBIX TENl U BBIMOJHEHUE PUCYHKA MO YCIOBUIO
3aJIauu.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C TOHATUAMMU IUIOMAIH U 00beMa, aKCHOMaMU

U CBOMCTBAaMH.

Pemenue 3a1ay Ha BRIYUCIIEHUE TUIOMIAIEN TUIOCKUX GUTYDP C IPUMEHEHHEM
COOTBETCTBYIOLMX (hOpMYT U (PAKTOB U3 ITAHUMETPHUH.

N3yyenne TteopeM O BBIUMCICHHMM OOBEMOB MPOCTPAHCTBEHHBIX TeEJ,
peleHue 3aa4d Ha MpuMeHeHne (opMyJT BBIYUCICHUS 00BEMOB.

WN3yuyenne Qopmyn ans  BbIUMCICHMS — IUIOINAJECH  MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILCHHUS.

O3HakOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA U TTOBEPXHOCTH CPEpPHI.
Pemenue 3an1a4y Ha BBIYMCIIEHHE MIJIOLIAAEH TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEJL.

Koopaunarts! u
BEKTOPbI

O3HakoMJIECHWE C MOHSTHEM BeKkTopa. M3ydeHwe AeKapTOBOW CHUCTEMBI
KOOPAMHAT B MIPOCTPAHCTBE, IOCTPOCHHUE 10 33JaHHBIM KOOPAMHATAM TOUEK
U IUIOCKOCTEH, HaxO0XJCHUE KOOpAuHAT To4yeK. HaxoxlIeHwe ypaBHEHHI
OKPYXKHOCTH, c(epbl, IUIOCKOCTH. BbIUUCIEHHWE pPACCTOSIHHA MEXIY
TOYKaMHU.




N3ydeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUII PA3JI0OKEHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPaBWJI HAXOKICHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPIAUHATAMH.
IIpuMmeHeHne TeOpuy MpU PEIIECHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.
N3ydeHne CKanspHOro NpPOU3BEIACHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUS
IpsIMOW M IUIOCKOCTH. IIpuMeHeHue TeopuuM npH pElIEHUWH 3a7ad Ha
JIEVCTBHS C BEKTOPAMM, KOOPAVNHATHBIA METOJ, IPUMEHECHHE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMUUH YIJIOB U PACCTOSHUM.

O3HakoMIIEHHE C 10Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PacCIOJI0KEHUU NPSAMBIX U IUNIOCKOCTEH € UCIOIb30BAHUEM BEKTOPOB.

YYEBHO-METO/JIUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUME
IMPOI'PAMMBI YYEBHOM JUCIUTIIINHBI
«MATEMATHKA»

OcBoeHne mporpaMMmbl yuyeOHOW AUCHMILTUHBI «MareMmaTuka» MpeanojiaraeT Haluyue B
npodecCHOHATBLHON 00pa30BaTENbHON OpraHU3ally, PEaTH3yoNIei 00pa30BaTEIbHYIO IPOrPaMMy
cpennero obmero obpaszoBanusi B mnpezaenax ocoenus OIIOIT CIIO na 6aze OCHOBHOTO 0OILErO
oOpa3oBaHus, yueOHOTO KaOWHETa, B KOTOPOM UMEETCS BO3MOXKHOCTh OOSCIICUUTh OOYYArOIIHMCS
cBOOOAHBIN HOCTYI B IHTEpHET BO BpeMsl yueOHOTO 3aHSTHSI U TIEPUOJ BHEYUEOHOU JIeATEIbHOCTH.

[Tomemenne  kaOuHeTa  JODKHO  YAOBIETBOPATH  TpeboBaHusM  CaHuUTapHO-
sMHIeMHOIorndeckux mpasui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIIEHO TUIIOBBIM
000pyZI0BaHMEM, YKa3aHHbIM B HACTOSAUIMX TpeOOBaHMSIX, B TOM YHCJE CIELHUATU3UPOBAHHOU
yueOHO Me0enbio 1 cpeicTBaMU 00yUYeHHMsI, TOCTaTOYHBIMHU JIJIs1 BBITTOJIHEHHS TPEOOBAaHUI K YPOBHIO
MOATOTOBKU 00YYaIOIIUXCS.

B kabunere nOMKHO OBITH MyJIBTUMENUHHOE OOOpYAOBaHHE, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHM 0Opa30BaTEIbHOrO Ipolecca MOTYT IPOCMATPUBATh BU3YAIbHYI0 HH(QOPMAIHUIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EeHTAlNU, BUI€OMaTepHallbl, UHbIE IOKYMEHTHI.

B cocTtaB yueOHO-METOAMYECKOTO U MaTepUaIbHO-TEXHUYECKOT0 00eCIeueHus! IpOrpaMMBl
yueOHoll aucuuiuinHbel «MaremaTuka: anredpa M Hayala MaTeMaTHYecKOro aHalln3a; FeOMEeTpUs»
BXO/JIAIT:

e MHOro(yHKUIHMOHAJIBbHBIM KOMIUIEKC MPENoiaBaTes;

® HarIsAIHBIE TOCOOUS (KOMIUIEKTHI yUeOHBIX TaOHII, MJIAKaTOB, TTOPTPETOB BHIIAFOIINXCS
YUEHBIX-MaTeMaTUKOB H Jp.);

¢ uHPOPMAIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

® HKPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKYMEHTAIH, B TOM YHCJIe MMacrnopTa Ha CpeliCTBAa 00yUYeHus,
MHCTPYKIIMHU 10 X MCIIOJIb30BAaHHUIO U TEXHUKE 0€30MacHOCTH;

e OubmMMoTEeUHBIN QoH.

e B Oubnmoreunsiit (OHI BXOIAT y4eOHUKH, yueOHO-MeToaudeckre KoMiuiekTol (YMK),
o0OecrieynBaroIie OCBOEHHE Y4YeOHOM nucHUIUIMHBI «MaTtemaTtuka», peKOMEHJOBaHHbIE WIH
JOIMYIIECHHBIE JJIi HCIHOJBb30BaHUS B NPOPECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alUsiX,
pean3yIonux 00pa3oBaTeNbHYIO IPOrPaMMy CpeaHero o01iero o0pa3oBaHus B Ipe/esiax OCBOCHHS
OIIOII CIIO nHa 6a3e 0OCHOBHOTO 00111eT0 00pa30BaHUsI.

buGnuoreunsiit GoHA MOXKET ObITH AOMOJIHEH SHIUKIIONEIUSIMH, CIPABOYHUKAMU, HAYYHOH,
Hay4HO-IIOIYJIAPHOM U IPYro#l JINTEpaTypoy 110 MaTeMaTHKE.



B npouecce ocBoeHus nporpaMmsl y4eOHON TUCHMITIMHBI «MaTeMaTHKay CTyAEHThI TOJIKHbI
HOJYYUTh BO3MOXHOCTH JOCTYNa K OJJIGKTPOHHBIM Y4YeOHBIM MaTepuajsaM II0 MaTeMaTHKe,
UMEOIUMCS B CBOOOIHOM J10CcTyIe B ceTh IHTepHeT (371eKTPOHHBIM KHUI'aM, IPAKTUKyMaM, TeCTaM,
matepuanam EI'D u ap.

Peanu3zanus nporpamMMel y4eOHOH AUCHUILUIMHBI IPEAONaraeT Halnuue yueOHoro kabuuera
mareMaTHKu (YueOHas ayIuTOpHsi JUIS TPOBEACHUS 3aHATHHA BCEX BUJAOB, IMPEIyCMOTPEHHBIX
0o0pa3oBaTeNbHOW MPOrpaMMoON, B TOM YHCJE TIPYHIOBBIX W HHIUBUAYAJIbHBIX KOHCYJIbTALUMH,
TEKYIETO KOHTPOJISA ¥ MPOMEXYTOUHOH arTectarun) — 303.

Ilepeuens ocnosno2o 0bopydosanusi:

Pabouee mecTo npenogaBaresns

Jocka menoBas - 2 1miT.

Cron yuennueckuii - 50 mr.

Croun npenojaBatesns - 1 mrT.

Cryn npenogaBarens — 1 mrT.

Cryn yuyennueckuii - 40 mr.

Cxkambs yueHnueckas - 30 mr.

Cron ¢ TpubyHoOIi - 1 mT.

[IpoekunoHHBbIM 3KkpaH - 1 wrT.

[IpoekTop — 1 miT.

HoytOyx — 1 mir.

KommiekT uepTexHoro 060pyA0BaHus ¥ IPUCTIOCOOIEHUI

HaGop npo3payHbIX reOMETPHYECKUX TENI C CEYCHUSIMU

HarjsiiHble MocoOus (KOMIUIEKThl Y4eOHBIX TaOJMIl, IUIAKaTOB, MOPTPETOB BBIIAIOLINXCS
YUEHBIX-MAaTEeMaTHUKOB H JIp.);

9KPaHHO-3BYKOBBIE TIOCOOHS

Ilepeuens npoepammHo2o obecnevenus:

Kaspersky Endpoint Security ansousneca — Cranmaprabiii Russian Edition. 1500-2499 Node
1 year Educational Renewal Licence

Omneparmonnascucrema Microsoft Windows XP SP3

MicrosoftOffice IIpodeccronanshsiii mroc 2007

PEKOMEHIAYEMAS JIMTEPATYPA

OchosHas tumepamypa.

1. Amumo HI.A. m ap. MaremaTuka: anrebpa M Hadajga MaTeMaTHYECKOTO aHaluU3a,
reoMeTpus. AnreOpa U Hauanda MaTeMaTHYeCKOro aHanu3a (0a30Bblil U yriryOsieHHbIH ypoBHH). 10—
11 knaccel. — M., [Ipocsemienue 2018.

2. Aranacsu JI. C., Byry3os B. ®@., Kagomnes C. b. u ap. Maremaruka: anreOpa u
HavajaMaTeMaTH4eckoro aHanusa. ['eomerpus. I'eomerpus (6a30Bblii 1 yriryOneHHBIH ypoBHH). 10—
11 knaccel. — M., IIpocsemenne 2019.

3. Komarun FO.M., Tkauea M.B,®eneposa H.E. u np. Maremaruka: anrebpa u Hayana
MaTe-MaTUYeCKoro aHanusa. AnreOpa ¥ Hauyajga MaTeMaTH4Yeckoro aHanuza (0a3oBbId U
yrayoneHHsii ypoBaH). 10 kmacc— M., [Ipocsemenue 2019.

4. Komsarun F0.M., TkaueBa M.B.,®denepora H.E. u ap. Maremaruka: anreOpa u Havaia
MaTe-MaTU4Yeckoro aHanusa. Anredpa W Hayala MaTeMaTHYecKoro aHainsa (0a30BBI
yriyosieHHbiit ypoBHu). 11 kimacc — M., [Ipocsemenue 2019.



Jlononnumenvnas numepamypa:

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: denep. 3akon 0129.12. 2012 Ne 273-D3 (B
pen. @enepanbubix 3ak0oHOB OT 07.05.2013 Ne 99-®3, 0107.06.2013 Ne 120-P3, ot 02.07.2013 Ne
170-@3, o1 23.07.2013 Ne 203-D3, 0125.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-D3, o1 03.02.2014
Nel5-®3, 0105.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3aKk0oHOM 0T 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ uzMm. ot
19.12.2016.)

2. Ilpuka3 MunucrepcTBa obpasoBanus u Hayku P® ot 31 gexabpst 2015 r. N 1578 "O
BHECEHUU H3MEHEHUU B (pelepalibHbIi roCylapCTBEHHbIH 00pa30BaTeNbHBIA CTAHIAPT CPEAHETO
o01ero o0pa3oBaHusl, yTBEPKIAECHHBIN prKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
®enepanun ot 17 mas 2012 r. N413"

3. [Iucemo [lenaprameHTa rocy1apCTBEHHOM MOJIUTHKH B chepe MOATOTOBKH Pabodnx KaJIpoB
u JAIIO MunucrepctBa obpazoBanus U Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenpanuu 1o
OpraHu3aIMU TOJYYSHHs CpEHEro o0Iero oopa3oBanus B Ipeieax OCBOCHUS 00pa30BaTEIbHBIX
porpaMM cpeaHero npodecCHoHaIbLHOr0 00pa3oBaHus Ha Oa3e OCHOBHOTO 001ero oopazoBaHus ¢
y4eToM TpeboBaHui (heaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTEeIIbHBIX CTAHAAPTOB U MOJTy9IaeMOM
npodeccuu WM CHeHalbHOCTH CPEIHEro MPo(hecCHOHATBFHOTO 00pa30BaHUY.

4. bawmaxos M.U., I]vicanos L. 1. Metoauueckoe nocoodue st moarotrosku k EI'D.—M., 2017

Humeprnem-pecypcoi

1. www. fcior. edu. ru (MudopmannoHHbIE, TPEHHPOBOYHBIE M KOHTPOJIBHBIC MATEPHAIIBI).

2. www. school-collection.edu.ru (Emunast komaekiuu UGPOBBIX 00pa3oBaTEIbHBIX
pecypcoB). YueOHoe uzaHue

3. Exponenta.ru http;//www.exponenta.ru  Kommanuss ~ Softlint.  O6pasoBaTtenbHbIi
MaTeMaTHUeCKUH caiiT. Matepuaiibl s CTYICHTOB: 3aJaud C PEIICHUSMH, CIPABOYHUK TIO
MaTeMaTHKe, SJIEKTPOHHBIE KOHCYJIbTaI[HH.

4. Tazera «Maremaruka» M3mnarensckoro goma «IlepBoe centsiops» http://mat.1septemr.ru
Maremaruka B OTKpbITOM Kosuiemke http://www.matematiks.ru
Math.ru. Marematuka u oopazoBanue. Http://www.math.ru
Allmath:ru — Bcst matemaTrka B ogaom mecte htto://www.allmath.ru
EgWorld: Mup marematuueckux ypaBuenuii http://egwjrld.ipmnet.ru
. Becs  omemeHTapHas —MareMaTHKa:  CpPeOHSS  MaTeMaTHdecKas HWHTEPHET-IIKOJIA.
http://www.bym math.net

10. T'eomerpuyeckuii mopran http://www.neive.by.ru

11. I'paduku GyHKIMI http://graphfunk.narod.ru

12. JIupakTHYECKUE MaTepUabl Mo HHYOPMATHKE U MaTeMaTHKE.

http://comp-science.narod.ru

13. JluckperHas mateMaTHKa: aaroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D no mareMaTHKe: MMOATOTOBKA K TeCTHpoBaHuio http://www.yztest.ru

15. 3amauHuk I MOATOTOBKH K OJMMITMAaM 1o MaTeMatuke http://tasks.ceemat.ru

16. 3anumaresnabHas MaTEeMaTHKa — MIKOJbHUKAM (OJUMITHAIBI, HTPbI, KOHKYPCHI 110

matemaruke) http://www.maht-on-line.com

17. UnTepHer — mpoekT «3amaun» http://www.prodlems.ru

18. MaremaTuueckue 3Tioa6I hitp://www.etudes.ru

19. Maremaruka on-line cnpaBouHast vHGOpPMAIIHSI B TOMOIIb CTYACHTY
http://www.manhtm.hl.ru

20. MareMaTHKa B IIOMOIIIb IIKOJBHHUKY M CTYIEHTY (TECTHI 110 MaTemMatuke online)

http://www.mathtest.ru
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http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

21. MaremaTrKa JUTs TOCTymarommx B By3sl  http://www.matematika.agava.ru

22. Marematuka u nporpammupoanue http://www.mathhrog.narod.ru

23. MareMaTHUYECKHE OJIMMITHAIbI K OJUMIIMAAHbIC 3a0aun  http://www.zaba.ru

24. Caiit anemenTapHoit Mmaremaruku Jmurpus ['ynmna http://www.mathnet.spb.ru

25. Typuup ropogoB — MexayHapoaHas MaTeMaTH9IecKasi OJIMMITHAA JIJIsI

mKonbHUKOB http://www.turgor.ru

26. PEIIY EI'D - http://reshuege.ru/

27. OtkpoiThiii 0ank 3amanuii @UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-
ege.

DNeKmpoOHHO-CRPABOYHBIE CUCEMBL:

1. DneKTpOoHHO-OMOIMOTEYHAsT CHUCTeMa « YHUBEpCUTETCKass OuOImMoTeka OHJalH» — Oa3a
JMAHHBIX Yy4eOHOH, y4eOHO-METOJMYECKOW M HAYYHOH JIUTEpaTyphl IO OCHOBHBIM H3yYaeMbIM
mucnuuHam - - http://www.biblioclub.ru

2. DnexTpoHHO-OMOMMoTeuHass cucrema  «tOpaiiT»: komekust  «JlereHmapHeie  KHUTH
u koiekiuss CIIO — snekTpoHHbIE BepcHHM Y4eOHOW M yueOHO-METOJUYECKOW JIUTepaTyphbl -
www.biblio-online.ru

3. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU — snexkTpoHHBIE BEpCHH POCCHICKHX
Hay4HO-TEXHUYECKUX )KypHaoB - http://elibrary.ru

4. Polpred.com O630p CMU — »1ekTpoHHBIA apXUB MyOnuKanuii WHHOPMAreHTCTB
(koJUTeKLIMK: BHEIIHSS TOProBils, moiautuka B PO u 3a pydexom; oOpasoBanue, Hayka B PD u 3a
py6exom) - http://polpred.com

5. locynapctBennass wuH(pOpManmoHHass cuctemMa «HannoHanmbHAs —AIIEKTPOHHAS
6ubnuoreka» — (OHJI DJIEKTPOHHBIX BEPCHM TEYATHBIX M3/aHUM, DJIEKTPOHHBIX PECYpCOB,
MYJIbTUMEAUNHBIX U3JIaHUM U Ap. - https://H30.pd

6. OnektpoHHas 6ubnnoreka TI'Y — 6a3a AaHHBIX HAy4YHBIX TPYJIOB MpeNoiaBaTeNeii-
https://elibrary.tsutmb.ru

Cpeocmea KomMmyHuKayuu 0Jist NPoedeHUst OHIAUH- U OQIAlH YPOKO8
JIHEBHUK.PY
BxoHnrakre
Zoom
WhatsApp
Skype

Obpa3zosamenvHovle niamgopmsl 01 NPosedeHUs OHIAH- U OGNALH 3aHAMULL:
JIHEBHUK.DY
POII
Pemy EI'D
Skmacc
infourok.ru
interneturok.ru

OCOBEHHOCTH OPT'TAHU3AIIUU OBPA30OBATEJIBHOI'O ITPOLUECCA IJIsA
HNHBAJINIOB 1 JINI C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OGy‘IGHI/Ie HWHBAJIUAOB U JIUI] C OrPaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA OCYIICCTBIACTCA
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B COOTBETCTBUH C:

- TOpSZIKOM OpraHM3alMd W OCYIIECTBJICHUS 00pa3oBaTENbHON AEATEIBHOCTH TI0
oOpa3oBaTelbHBIM  NporpamMmaMm  cpegHero  mnpodeccuonanpHoro  oOpazoanust  (IIpukas
MunuctepcrBa oOpazoBanus U Hayku PO ot 14.06.2013 Ne464);

- METOJUYECKHMMH DPEKOMEHJAIMSIMHU [0 OpraHu3aluu o0pa3oBaTeNbHOrO Mpolecca AJis
0o0y4YeHHsI MHBAJIHUIOB M JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS B 00pa3oBaTEIbHBIX
OpraHM3aIMsaX BbICIIEro 00pa3oBaHMs, B TOM YHCIE OCHAIIEHHOCTH 0Opa30BaTEILHOTO Mpoliecca
(yrBepxnenst 08.04.2014 1. Ne AK-44/058H);

- TpeOOBaHUAMU K OpraHH3alK 00pa30BaTEILHOrO Mpoliecca sl 00yuyeHus WHBATUAOB U
JHIl C OTPaHWYECHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSI B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIMsaX, B TOM YHCJIE OCHAIIICHHOCTH 00pa3oBaTeIbHOTO nporecca (yrBepxkaeHsl 26.12.2013
Ne 06-24128H).

- METOJUYECKHUMH PEKOMEHAIUSIMU 10 peaiu3alnu 00pa3oBaTeIbHBIX MPOTPaMM CPEIHEro
npodeccnoHaTbHOTO 00pa3oBaHusl U MPO(ECCHOHATLHOTO OOYYECHHS JIMI[ ¢ HHBATUIHOCTHIO H
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JIOPOBbSI C TPUMEHEHHUEM JJEKTPOHHOr0 OOydYeHus H
JUCTAaHIIMOHHBIX 00pa3oBaTelIbHBIX TexHoJorui (yTBepkaeHsl Munnpocsemenus Poccun
10.04.2020r. Ne 05-398).



JIucr BHeceHUsI H3MEHEHU I

B pabouyto mporpammy mo mucuurimae «I1J[.09 «MaremaTnka» IO CHeNUaTbHOCTH
«38.02.06 ®duHaHCBH» YTBEPXKIACHHYIO Ha 3acedaHuu Kadeapbl npodUIbHON JTOBY30BCKOM

MOJAroTOBKH 16 aekabpa 2021 r., npoTokon No5.

Homep TekcT n3mMeHeHus [Iporokou 3acenanus Kadeapbl
HU3MCHCHUS Ne ‘ nara
1.
2.




Ilpunoscenue 1

Dono ouenounvlx cpeocme oucyunaunvt «Mamemamuka»
@DOHJT OLIEHOYHBIX CPEACTB IO Yy4eOHOMY TmpenMeTy «Marematuka» pa3pabdoTaH Kak
MIPUJIOKEHUE K pabodei mporpamme o01eo0pa3oBaTeIbHON YIeOHONW AUCIUIUIMHBI «MaTeMaThKay
JUTSE IPOPeCCHOHABHBIX 00pa30BaTEIIbLHBIX OpraHU3aIUil.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

SIBJICHUHA H MpoueccoB, HACIAX U
METOJaX MaTCMAaTHUKU,

MTOHUMaHUIO 3HAYMMOCTH
MaTEeMaTHKU TUTST HAy4YHO-
TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K  YacTd
o011eyenoBeyecKoi KyJbTYpPbI
4yepe3 3HAKOMCTBO C HCTOpUeH
pa3BHUTHS MaTEMAaTHKH,
IBOJTIOIIHEH MaTeMaTHYeCKHUX
HJeH;

Pa3BUTHUIO JIOTUYECKOTO
MBIIIJICHHSI, TMPOCTPAHCTBEHHOTO
BOOOpaKEHHUs, AITOPUTMUYECKOU
KYJIBTYPBI, KPUTHIHOCTH
MBIIIUICHUS Ha YPOBHE,
HeoOXoauMoM I Oyaymiei
npodeccroHanbHOI

JEATEIIbHOCTH, I MPOJOJLKEHUS
o0Opa3oBaHHs U caMOOOPa30BaHMUS;
OBJIAJICHUIO MaTeMaTHYeCKIMH
3HAHUSIMU u YMEHUSIMH,
HEOOXOIMMBIMU B ITOBCEIHEBHOH
JKU3HHU, JJII OCBOCHHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX

JIVCITUTIIINH u JIVCITATIIINH
PO ECCUOHAIBHOTO ITUKIIA, IS

MIOJIy4EHHUS o0pa3oBaHUs B
00JacTsx, HE TPEOYIOIINX
yrIyOJIeHHOH — MaTeMaTHYeCKOM

IIpenmerHbie 00y4aroNUiica HAYYNTCS o0yuaronuics MOJIyYHUT

pe3yJibTaThl BO3MOKHOCTb HAYYHTHCS

OCBOEHMUA

y4eOHOro

npeaMerTa/Kypca

JIMYHOCTHbBIE CdopmupoBanHocTU FOTOBHOCTH M CHOCOOHOCTH K
MIpE/ICTAaBICHUM O MaTeMAaTHUKE KaK | 00pa30BaHUIO, B TOM qucie
YHUBEPCAJIbHOM SI3bIKE HAyKH, | CAMOOOpPA30BaHUIO, Ha MPOTKEHUH
CpeacTBe MOJIEJIUPOBAHUS | BCEH JKU3HM; CO3HATEIbHOE OTHOIIECHUE

K HeMpepbIBHOMY OOpa30BaHUIO Kak

YCIIOBUIO YCHEHIHOU
PO ECCHOHAIIBHOW M OOIIECTBEHHOM
JeSITeTTbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K
CaMOCTOSITEIIBHOU TBOPYECKOMN u

OTBETCTBEHHOU J€ATEIHbHOCTH;

TOTOBHOCTH K KOJUIEKTHBHOHN paboTe,
COTPYJIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, 00I111eCTBEHHO
MOJIE3HOH, Y4eOHO-HICCIeI0BATEIbCKOM,

MIPOEKTHOMN U JIpyTUX BUJAX
JIESTEIBHOCTH;

OTHOIIEHHIO K  NpodecCHOHaIbHON
JEATEIIBHOCTH  KaK  BO3MOKHOCTH
y4acTuss B pCLIEHUU  JINYHBIX,
OOILIECTBEHHBIX, rOCyapCTBEHHBIX,

oOLIeHaIIOHATBHBIX MPOOJIEM;




npeaAMeTHbIC

IOATOTOBK

c(OPMHPOBAHHOCTH
IIPE/ICTAaBICHUIM O MAaTEMATHUKE KaK
4acTH MUPOBOH KYJIbTYpBI U MECTE
MaTreMaTUKd B  COBPEMEHHOU
LMBUJIN3ALUHY, criocobax
ONMCAaHUsl SBICHUH PpEaIbHOIO
MHpa Ha MaTEMaTHYECKOM SI3BIKE;
c(hOPMUPOBAHHOCTH
MpeICTaBICHUN 0
MaTEMaTHYECKUX MOHATHIX Kak
BAKHEHUIIINX MaTEMaTUYECKHUX
MOJEIISIX, MTO3BOJISIFOIINX
ONMCHIBATL M W3y4daTb pa3HbIE
MIPOLIECCH] U SIBJIEHUS; IOHUMAaHNE
BO3MOXXHOCTH aKCHOMaTH4ECKOIO

MMOCTPOEHUS MaTeMaTUYECKUX
TEOpHIL;
BJIAJICHUIO MeToAaMHu

JI0Ka3aTebCcTB W aJrOPUTMOB
pEIICHUs, YMCHHE MX MPUMEHSTH,
MIPOBOIUTH ZI0OKa3aTeIbHbIE
paccyXIeHHS B XOJE PEIICHHS
3a/1a4;

BJIAJICHUIO CTaHJAPTHBIMU
MIpUEMaMH peneHus
palOHaIbHBIX u
MPPALMOHAIIBHBIX,

[I0Ka3aTEeIbHBIX, CTCIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN
U  HEpPaBEHCTB, HUX CHUCTEM;
HCIOJIb30BAHNE TOTOBBIX

KOMITBIOTEPHBIX MPOTpamMM, B TOM
YUCJIe IS TOWCKA MYTU PEIICHUS
u WJUTIOCTPAIU peuieHus
YpPaBHEHUI U HEPABEHCTB;
c(OPMHPOBAHHOCTH
MpEeACTaBICHU 00  OCHOBHBIX
MMOHSATHAX MaTeMaTH4eCKOro
aHagW3a W WX  CBOMCTBAaX,
BJIaJICHUE yYMEHUEM
XapaKTePU30BaTh TTOBEJICHHE
GbyHKIIUH, HCTIOJIb30BaHHE
MOJTYYEHHBIX 3HaHUH TS
OMHUCaHUsl W aHajdu3a pealbHBIX
3aBUCUMOCTEH

BJIaJCHHUIKO OCHOBHBIMH IIOHATUAMH O

ILTOCKHUX u MPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX durypax, Hx
OCHOBHBIX CBOMCTBAX;
c(hopMUPOBAHHOCTH YMEHUS

pacmo3HaBaTh Fr€OMETPUICCKHUE (DPUTYPBI
Ha YyepTrexax, MOJAEISAX U B pealbHOM
MUpE; TPUMECHEHHUE N3yUYEHHBIX CBOKCTB
reoMeTpuueckux puryp u hopmysa s
pelIeHUsT TEeOMETPUYECKUX 3a7ad M
3a[1a4 ¢ MPAKTHUYECKUM COJIEP KaHUEM;
c(hOpMUPOBAHHOCTH TPEACTABICHUN O
mpoueccax W SBIEHUSX, HWMEIOUINX
BEPOATHOCTHBIN Xapakrep,
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSX B
pEATbHOM MUPE, OCHOBHBIX TOHSTHSIX
AIIEMEHTApPHONH TEOPUU BEPOSTHOCTEH;
YMEHUH  HaXoAWThb M  OIICHMBATH
BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYAIHIX
" OCHOBHEIC XapaKTePUCTUKU
CITy4aiHbIX BEITUYHH;

BJIQJICHUIO HABBIKAMU HCIIOJIB30BaHUS
TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM
IIPH PEIICHUH 3a/ad.




MeTanpeAMeTHbIe | YMEHUIO CaMOCTOSITEJIbHO | TOTOBHOCTM U CHOCOOHOCTH K
OIIPENIeNIATh LIEIH AEATEIIBHOCTH U | CAMOCTOSITENIbHOW — MH(OPMAIMOHHO-
COCTaBJIATH IINIaHBbI ACATCIIBHOCTH, MMO3HaBaTCILHON JACATCIIbHOCTH,
CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh, | BKJIKOYas YMEHHE OPHEHTHUpPOBAThCA B
KOHTPOJIUPOBATH " | PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaI_II/II/I,
KOPPEKTHPOBAaTh  JESTEIbHOCTD; | KPUTHUECKHU OLIEHUBATh U
HCIIOJIb30BAaTh BCC BO3MOXKHBIC | HHTCPIPCTUPOBATH I/IH(bOpMaI_II/HO,
pecypcehl s JOCTH)KEHUS | T10JIy4aeMyo u3 pa3IUYHbIX
IIOCTaBJICHHBIX ueﬂeﬁ U | HICTOYHHKOB,
peanu3anuu IUTAHOB | BJIQJIGHUIO  SI3BIKOBBIMHM  CPEJICTBAMM:
ACATCIIbHOCTH, BBI6I/IpaTb YMCHUC  SCHO, JIOTUYHO W  TOYHO
yCIIEIIHbIE CTpaTeruu B | U3jaraTb  CBOIO  TOYKY  3pEHUS,
PA3JIMYIHBIX CUTYalUAX; HUCIIOJIBb30BaTh aACKBATHBIC SA3BIKOBBLIC
YMEHHUIO HPOAYKTHUBHO OOLIATHCS | CPEICTBA;
n B3aI/IMOIlCI\/JICTBOBaTI) B IMPONLECCE | BIAACHUIO HAaBbIKAMU MMO03HaBATCIILHOM
COBMECTHOM NeSITeNbHOCTH, | pedriekcun Kak OCO3HaHHUS
YUYUTBIBATh  IO3ULUU  JPYTHX | COBEPIIAEMBIX JNEHUCTBHAN 51
YYaCTHHUKOB NESITebHOCTH, | MBICIUTEJIBHBIX IPOLIECCOB, ux
3pPEeKTUBHO paspemiarhb | pe3yJibTaTOB W OCHOBAHMM, TI'paHMIL
KOH(QJIUKTBI, CBOETO 3HAHMA M HE3HAHMs, HOBBIX
BJIaACHHUIO HaBbIKaMHU | IIO3HABATCJIBHBIX 3a/la4 W CPCACTB JIA
[03HaBaTEeIbHOM, y4eOHO- | UX TOCTHIKEHUS;
HCCIIEA0BATENBCKON M MPOEKTHOM | LEJIECYCTPEMIIEHHOCTh B TOHCKax |
NesITeNbHOCTH, HaBBIKAMU | IPUHATHU peLeHHiH,
pasperreHus npo0ieM; | co0Opa3UTEIbHOCTD U UHTYHITHSL.
CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOUCKY
METOJIOB PELIEHUS MPAKTUYECKUX
3aaa4, MOPHUMCHCHHUIO pPa3JINYHBbIX
METOJI0B TIO3HAHMUSI
3. LIKAJIA OHEHUBAHUS
Ouemca OTJIHUYIHO Xopoio YAOBJIECTBOPHUTCJIBHO HCYA0BJCTBOPUTECJILHO
KauecTBoO IOJTHO M3JIaraeT Ia€T OTBET, v3Jaraet Marepuain oOHapyXKHBaeT HE3HAHUE
OTBETOB HA I/I3y‘leHHBIﬁ YAOBJICTBOPAIO HCMOJIHO U JOITYyCKacCT OOJIBIIIEN YacTU
BOIIPOCHI IO Marepual, ,I[aéT H_II/Iﬁ TEM KE€ HCTOYHOCTHU B COOTBCTCTBYIOIIICTO
TEMaM IIPpaBUJIBHOC TpeGOBaHI/ISIM, OIpeaACICHNN MTOHATHH pasaciia u3y4acmMoro
AUCHHUIIINHBI OIMPEACIICHHOC YTO U OJId NI (l)OpMyJ'H/IPOBKC Marcpualia, 10IIyCKacT
TIOHSITUH; OLICHKU TEOPHUil; HE yMeeT OIINOKHU B POPMYITHUPOBKE
oOHapyKXHBaeT «OTJINYHO», HO | JIOCTaTOYHO ITyOOKO H ONPENIEIEHUI U TEOPHIA,
NOHUMAaHHe joryckaet 1-2 JI0Ka3aTeJIbHO HCKaXKarOIIUE UX CMBICII,
Marepuana, OIIINOKH, 000CHOBATH CBOH OecropsIoOYHO U
MOXET KOTOpPBIE CaM CYXXICHHUA U IIPUBECTU HEYBEPCHHO H3J1aract
000CHOBATH CBOH Ke CBOU MPUMEPHI; Marepual
CYXKIACHMHA, HUCIPAaBJIACT, U nu3jaracTt MaTcpuail
MNPUMCHHUTDH 1-2 HeI[O‘-IéTa B HCIIOCJICAOBATCIIBHO U
3HaHHUA Ha IIOCJICA0BATCIIb JO0ITyCKacT OIIMOKH B
IMPAKTHKCE, HOCTH U SI3BIKOBOM O(l)OpMJ'IeHI/II/I
IMPUBECTU SI3bIKOBOM n3jaracMoro




HEOOXOTUMEBIE oopmreHUM
NpUMEpHI He M3J1araeMoro
TOJIBKO T10
y4eOHUKY, HO U
CaMOCTOSITEIIHHO
COCTaBJICHHBIC; U3
JlaraeT MaTepHa
MOCJIC/IOBATEIIHHO
Y TIPaBHIIBHO C
TOYKH 3PEHUS
HOPM
JTUTEPATypPHOTO
SI3bIKA
KoanuecTBo 90 — 100% 70 - 89% 50 - 69% Menee 50%
NPaBUIbLHBIX
OTBETOB B
TecTe
KauectBoO BCE 3a/1a4u penieHo BepHo | perieHo oT 50 10 79 % | OTCYTCTBYIOT HEOOXOUMBIE
BBINOJTHEHUSI | PpEIICHBI BEPHO; oonee 80 % BCEX 3ajlay; HE BCer/a TEOPETUYCCKUE 3HAHUS;
KOHTPOJBHBIX UCTIOJIb30BaH BCEX 3aj1ay; UCTIOJIb30BaH Hanbomee JIOTTYIICHBI OIUOKH B
padoTt HaubOoee MOTYT paIoOHAIbHBIN Ty Th 6osee yem 50 % 3amau.
palMOHAIBHBIN BCTPEYATHCS pelenus B pemienun npossisercs
MyTh PEIICHHUS; OTJCTbHBIC HE3HAHHE OCHOBHOTO
U3JI0KCHUE HETOYHOCTH B Mmarepuaia yueOHou
MaTepuana apu(MeTHIECK MPOTPAMMBI
JIOTHYHO, HX pacyerax
TpaMoTHO, 0e3
OIUOOK

3. OHEHOYHBIE CPEJACTBA JUIA TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTHU OBYYAIOIIIUXCHA

Ne n/m Ha3zBanmue pa3iesa/TemMbl dopma 011eHOYHBIX CPEJICTB

1 Beenenue YcTHBIM onpoc.

2 PazButne nousatus o yucie KontponbHas padota, TecToBas
paboTa, YCTHBIH ompoc.

3 Kopnu, crenenu u orapudmsr KontponbHas padota, TecToBas
paboTa, YCTHBIH ompoc.

4 [IpsiMbIE U INTOCKOCTH B TPOCTPAHCTBE KonTponbHas pabota, TecToBast
paboTa, YCTHBIH ompoc.

5 Komb6unaropuxka KonTponbHas pabota, TecToBast
paboTa, YCTHBIHN ompoc.

6 KoopauHaTsl 1 BEKTOpHI Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

7 OCHOBBI TPUTOHOMETPUU Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

8 OyHKIWH U TpaduKh KonTponbHas pabota, TecToBast
paboTa, yCTHBINA OIPOC.

9 MHOrorpaHHUKH U KpyTJIble Tea Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.




10 Hayana maTemarnueckoro aHainsa Konrponsnas pabora, TecToBas
paloTa, YCTHBII onpoc.

11 WHTerpan u ero npumMeHeHue Konrponsnas pabora, TectoBas
paloTa, YCTHBII onpoc.

12 DNEMEHTHI TEOPUH BEPOSITHOCTEN U Konrponsnas pabora, TecToBas
MaTEMaTHYECKON CTATUCTUKU paloTa, YCTHBII onpoc.

13 YpaBHEHUs U HEPABEHCTBA Konrponsnas pabora, TecToBas
pa0oTa, YCTHBII onpoc.

4. OLOEHOYHBIE CPEJCTBA JJs MPOBEJIEHHS TPOMEXYTOYHOM

ATTECTAIIMU OBYYAIOIIIUXCHA

[TpomesxyTouHas arTecTanus o npeaMeTy «MaremaTuka» MpoBOAUTCS B (hopMe sK3aMeHa.

5. KOMIUIEKT MATEPHAJIOB JI1 OHEHKH C®OPMHUPOBAHHOCTHU

YMEHWH ¥ 3HAHUM B XOJE OCBOEHUS YUEBHOM JUCIIUILINHBI

5.1 KoMiuiekT MaTepraioB sl IPOBe/leHUsI KOHTPOJIbHBIX padoT
IlepeyeHb KOHTPOJIBLHBIX Pa0OT MO TEMaM:

Tema 2. Pa3zBuTHe NOHATHS O YHCJIE.
Bapuanm 1

1 23
1. Brruucinmure: 7 ;
1 241
\/§+1
2. YpocTuTe BbIpakeHue (Fj o R

3. Pemmre ypapaenne 8 =8°

4. 3anumuTte 6€CKOHEYHYIO MePHOIUIEcKYI0 1poob 0, (43) B BuAe OOBIKHOBEHHOM IpOOH.

Ja’ —a
—
5. Coxparute apoGp 2~ 22 2+1

1L
a)(Z,S)WH[Zg) ; 6)

el
C gy ey R

TN
| w

Jm
ul; B)?/%n\/g :

6. CpaBHUTE UKcha:

ﬁs

7*. YopocTure BeIpaKeHHE

Bapuanm 2



-4
a) 6

ERES s
65'65] 6)( 325).

1
b4+\/§ '

1) (1)
3. Pemnre ypaBHeHue > == .

1. Brluucnure: [

2. YIpocTuTE BbIpaXKEHUE (bﬁ”)-

2
4. 3anumuTe OECKOHEYHYIO MeproaudecKyto 1poos 0,3(6) B BuIe OOBIKHOBEHHOM IpOOH.

b+4b +4
—_—

5. Cokparure 1po0b bz +2b

a)(0,8)" n(§)%- 6)( )ﬁ
| 6) ul; B)(‘/ﬁnﬁ@.
mon i

3 3f 3
7*. Vipocrtute Bepakerne M TVMN+N

~N| S

6. CpaBHUTE YuCa:

Tema 3. KopHu, crenenu u jorapu@msi.

Bapuanm 1

Bbrauciuts: /343 - 0,125

VIpOCTHTH BBIpaXKEHHE: VVa®® + (\/ Va*)3
. 22—3\/§ . 8\/§

Beraucnute
Beruucnuts: log, 16
Boeruncnuts: logqg 8 + 1log19 125

ok wn

Bapuanm 2
Beranciuts: log, 64

3 3
Beruncnuts: 312 ‘/E: 9 V2

YHpOCTHTh BBIpAXKEHUE: (4\/ Vx)8 + (VVx2)3
Bbrunciuts: V512 - 216

Berancnuts: logq, 2 + logq, 72

Ok w dE

Tema 4. IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE.



Puc.1.

Bapuanm 1

1. Ha pucynke 1 touku M,N,Q,P — cepenunnl orpeskoB DB, DC, AC u AB. Haiigute
nepumetp uetsipexyroiapbanka MNQP, ecmu AD=12 cm, BC=14 cm.

2. Touka C nexur Ha otpe3ke AB, mpuuem AB:BC = 4:3. Otpesok CD = 12 cMm, napannesnex
MJIOCKOCTH 0, Mpoxosmieii uepe3 Touky B. Jlokaxkure, uro npsamas AD nepecekaeT MmIoCKOCTh 0 B
HeKoTopoi Touke E, u HalimuTe oTpe3ok BE.

3. Haiitu nuaroHansb nNpsiMOYToJIBHOTO MapajuIeIeNnIe/ia, €CIH €ro U3MEPEHUs paBHEL: 4,6,8.

4. HaiiTu paccTosiHie OT BEPIIMHBI Ky0a JI0 MIOCKOCTH JIt00O0# I'paHu, B KOTOPOU HE JIKUT
9Ta BEpIINHA, €CITU: TMaroHalb rpaHu Ky0ba paBHa 5.

5. I'umoTeHy3a NpsSMOYroiapHOr0 PaBHOOEAPEHHOTO TPEYTOJIbHUKA JIEKHUT B TJIOCKOCTH o, a
KaTeT HaKJIOHEH K 3Toi miockoct nof yriom 30°. HaliTu yroa Meay IIIOCKOCTBIO O U TNIOCKOCTBIO
TpPEeyroJbHUKA.

Bapuanm 2

1. Ha pucynke 1 touku M,N,Q,P — cepemunnr orpe3skoB DB, DC, AC u AB. Haiinute
nepumetp uetsipexyroiabHuka MNQP, eciu AD=16 cm, BC=10 cm.

2. Touka C nexut Ha otpe3ke AB, mpuuem AB:BC = 5:4. Otpe3ox CD = 10 cm, mapaieneH
IUIOCKOCTH 0, Tpoxoasiiel yepe3 Touky B. Jlokaxure, uyto npsimas AD nepecekaeT mIOCKOCTh O B
HekoTopoii Touke E, u HaliguTe oTpe3ok BE.

3. Haiitu nuaroHansb nNpsiMOYroJbHOTO NMapajuleenunesa, eCiau ero u3MepeHus paBHsl: 3,5,7.

4. HaiiTu paccTosiHuEe OT BEpPIIMHBI Ky0a 70 MIIOCKOCTH JIt000# IpaHu, B KOTOPOH HE JIEKUT
3Ta BEpILINHA, €CIIU: TMaroHaib rpaHu Ky0Oa paBHa 6.

5. I'mnoreHy3a IPSMOYTOIBHOTO PAaBHOOEIPEHHOTO TPEYTOJIbHHUKA JIEKHUT B TUIOCKOCTH 0, a
KaTeT HAaKJIOHEH K 3TOH 11ockocTu noA yrioMm 60°. Haiitu yroa Mex Iy MIOCKOCTBIO 0 ¥ IIJIOCKOCTBIO
TPEYTOJIbHUKA.

Tema 5. KomOunaTopuxa.

Bapuanm 1

1. CkonpbKO pa3IWYHBIX [JIBY3HAUHBIX YHCEN C pa3HbIMH IUdpaMyd MOXKHO 3aIlucath,
ucnonb3ys uudpst: 1,2,3.

2. Haiitn 3HayenHwmst Ps.

3. Beruucuts AL

4. B momemenun 16 mamr. CKOJBKO CYIIECTBYET BapHAaHTOB €ro OCBEIICHHUSA, ©CIH
OJIHOBPEMEHHO JOJIKHBI CBETUThCS 14 namil.

5. 3anmcars pasnoxenne 6uHoMa: (1+x)8.

Bapuanm 2



1. CKONBKO pA3NMYHBIX JABY3HAYHBIX YHCEN C Pa3HBIMH [U(paMH MOXHO 3aIucarh,
UCTIONB3Ys UGPEL: 4,5,6.

2. Haiitu 3nauyenus P7.

3. Beruncints A3.

4. B momemenun 16 gmamr. CKOJBKO CYIIECTBYET BapHAaHTOB €ro OCBEUIEHHUSA, ©CIH
OJIHOBPEMEHHO JOJIKHBI CBETUTHCS 15 mamrl.

5. 3anmcarth paznoxenue ounoma: (2+x)°.

Tema 6. KoopauHaThl 1 BEKTOPbI.
Bapuanm 1

1. Halinute KoOpIMHATHI BEKTOpa AB | ecnu 4 (5;-1; 3), B(2;-2; 4).
b ~ 2b-¢C ‘
2. ausl Bektoper M (3;1;-2)u C (1; 4; -3). Haiigure )

3. UzoOpaszure cucremy koopaunat OXyz u moctpoiite Touky A (1; —2; —4). Haiimure
PACCTOSIHUS OT 3TOW TOYKH /10 KOOPIAUHATHBIX TNIOCKOCTEH.

—_—
—

4. Boranciute ckamspHoe mpomssegenne Bekropos M u N ecom M= a+2b—c,

n=2a-b a‘ =2 b‘ _3 (@b) _4po cLa clb,
5. Man ky6 ABCDA1B:C1D1. Haitnute yron mexay npssmeivu AD1 u BM, rie M — cepenuna
pedpa DDs.
6. [Ipu nB>xeHUM MpsiMasi & 0TOOpakaeTcs Ha MPSMYIO a1, MIIOCKOCTh 0L — Ha MIIOCKOCTh 01, U

aiLal_

a L o moxaxure, uto

Bapuanm 2

_—

1. Haiimute KOOpAMHATHI BEKTOPA CD ,ecmu C (6; 3;—2), D (2; 4, -5).

- 5 } ‘ a—2b ‘
2. lansr Bektopa & (5;—1;2)u P (3; 2; — 4). Haiigure :
3. Uzobpasure cucremy koopauHat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiigute
paccTosiHuE OT 3TOM TOYKH 10 KOOPJAMHATHBIX MJIOCKOCTEM.

4. Berumcnute ckamspaoe mnpomssenenue ekropos M uw N ecom M= 2a—b+c
A

—

i-a-26 13| L, Bl L, @B) _g. GLa Gib
5. lan xy6 ABCDA1B:1C1D1. Haiinute yron mexay npsimsimu AC u DC1.
6. [1Ipu nBIOKeHUU MpsiMasi OTOOpaXkaeTcsi Ha mpsAMYIO D1, a MIIOCKOCTh 3 — Ha TIIOCKOCTh 1
b {| B
Tema 7. OcHOBBI TPHTOHOMETPHH.
Bapuanm 1
1. Beruncymre: 2)€087807; 0)sin % TT.
12 3
CoSa =—— T<a<—T.
2. Beiuncaure sino, eciiu 13 u 2

3. YopocTuTe BbIpayKEHUE:



sin(—a)+cos(7+a)

0)

a)cos(a — f)—cos(a+fB); 1+2COS[72T—a)cos(_a)

4. Pemnrte ypasuenne SINOXCOS4X—COSOXsin4x =1,

cosda +1= lsin 4a(ctga —tga).
5. JIoKaXuTe TOXKJIECTBO 2

Bapuanm 2
13
. .. ©0)cos—rr.
1. Borancmre: SN 7807 6
. 4 3
SINa =—— T<a<—T.
2. Beruncaure cosa, eciim S u 2

3. YopocTuTte BbIpasKeHUE:

Sin(gﬂ'-i-aj—Sin(Zﬂ'-i-a)

0
a)sin(a + B)+sin(a - p); ) 2cos(—a)sin(—a)+1
4. Pemnte ypasHenne COS4XCOS 3x+sin4xsin3x =1.

5. TTOKKHTE TORIECTEO (tga +ctger)(1-cosda ) = 4sin 2¢.

Tema 8. ®ynkuuu u rpadpuxu.

Bapuanm 1
1. Haiigute o0nacte onpeneneHust QyHKIUU y = ?/ 6+0,5x .

2. Cxemaruueckd M300pasute rpaguk (YyHKIMM y=X ' WU IEpPeYUCIuTe €€ OCHOBHBIE
cBoiicTBa. [lonb3ysch cBOMCTBaMH 3TON (PYHKIMH, CPABHUTE:

. -4 -4
a)u(0.3) 6)(243) m(3v2) .
1
3. Haitnure GpyHKIMIO, 00paTHYIO QYHKIIUU Y = —i 1 YKaXHuTe €€ 001acTh ONpeaeIICHUs
X p—
Y MHOKE€CTBO 3HAUYCHUH.

Bapuanm 2

1
1. Haiigure obmacTh onpeneneHnus QyHKIAA Y = (ZX + g)g :

2. Cxemarmuecku m300pasute rpaduk (QYHKIMH y=X° WU TIEpPEYNCINTE e OCHOBHBIE
cBoiicTBa. [lonp3ysch cBoiicTBaMu 3TOM yHKIMH, CPaBHUTE:

3 -3
a)lu| = | ; 3 =
: (zj 6)(35) n(5\3) -
3. Haiimure dyHknmio, oOpaTHyro GyHKIIUA Y = il' U YKaXuTe e€ 00J1acTh ONPeCIICHHS
X+

U MHO>KECTBO 3HAYCHUU.



Tema 9. MHOrorpaHHUKHM U KpPYIJible TeJja

Bapuanm 1

1. OceBoe ceueHne MUIMHAPA — KBAAparT, TIOMAAb OCHOBAHMS IMIMHApPA paBHA 167 cM2,
Haitgure nnomaas NOBEpXHOCTH UUIIMHIPA.

2. BricoTa KOoHyca paBHa 6 cM, YroJI IpH BepIIMHE 0ceBoro ceueHus paseH 120°. Haiinure: a)
IUIOINAAbh CEYCHHS KOHYCa IUIOCKOCTBIO, MPOXOMAIICH uepe3 JBe OOpa3yIoUIHe, yroil MEXIy
kotopbiMu 30°; 0) mTo1Ia b OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jluametp mapa paBen 2m. Uepes KoHeIl AuaMeTpa MPOBeIeHa TUIOCKOCTh MO YoM 45° K
Hemy. Haliaure muinHy nunuu nepecedenus chepsl ¢ 3TOH MIOCKOCTHIO.

4. Anodema npaBUIBHON TPEYyroJIbHOM MUpaMUAbl paBHa 4 CM, a IBYTPaHHBIA yrojl MpH
ocHoBaHuU paBeH 60°. Haiinure 00beM nmupaMuibl.

5. B munuuap Brucana npusma. OCHOBaHMEM TMPU3MBI  CIYXUT MOPSIMOYTOJbHBIN
TPEYroJbHUK, KaTeT KOTOpPOro paBeH 2a, a mpuiexamuii yron paBeH 30°. /luaroHanb Oonblieit
OOKOBOM I'paHU MPHU3MBI COCTABIISIET C IUIOCKOCTBIO €€ OcHOBaHUsS yros B 45°. Haiinute o0bem
HUIHH]IPA.

Bapuanm 2

1. OceBoe ceueHne LUIMHApPA — KBajApaT, AuaroHanb koroporo 4 cm. Haiinure miiomans
HOBEPXHOCTH LIMIUHJIPA.

2. Pammyc ocHOBaHUS KOHYcCa paBeH 6 cM, a 00pa3yrolias HAaKJIOHEHA K IIIOCKOCTH OCHOBAHUS
non yriaom 30°. Haiigure: a) muiomaab ceueHHUs KOHyca IUIOCKOCTBbIO, MPOXOAALIEH depe3 JBe
oOpasyrolue, yroja Mexay KoTopbiMu 60°; 0) momaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Iuametp mapa paseH 4m. Uepes KoHel AuaMeTpa NpOBEACHA MIIOCKOCTh o yriaoM 30° k
HeMy. Haiinure mromans ceyeHus mapa 3Toi IIOCKOCTHIO.

4. bokoBoe peOpo MpPaBUIBHOM TPEYroJbHOW MUpPaMUIbl PaBHO 6 CM U COCTaBISET C
IUIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure o0bemM nupamMuibl.

5. B kxonyc Bnucana mnupamuaa. OCHOBaHMEM NMPAMUIBI CIIYXKHUT IPSIMOYTOJbHBIN
TPEYTOJIbHUK, KaTeT KOTOPOTO paBeH 24, a mpuiexamuid yroia pasex 30°. bokoBasi rpanb mupamMubl,
POXO/AIIast Uepe3 JaHHbIN KaTeT, COCTABISAET C INIOCKOCThI0 OCHOBaHM yrou B 45°. Haiinute o6beM
KOHYyca.

Tema 10. Hauana maTeMaTH4ecKoro aHajau3a.
Bapuanm 1

1. Haiitu npousBoanyio dynkmun: 2X*-x3+3x+4; x? cos(x).
2. HamucaTs ypaBHeHHe KacaTenbHOI K rpaduky GYHKIMH B TOUKe ¢ aGCIUCCOit Xo: Y=X?-2X,

X0=3.

3. Haiftu npoMexXyTKH BO3pACTaHUS U yObIBAHMS (QYHKIIHH: Y=X?-X.

4. HaiiTi Touku SKcTpeMyMa GyHKImH: Y=X3-4X2,

5. Haiiti HamGonbIuee U HanMeHbIIee 3HadeHus (yHkmmm: f(X)=x3+6x2+9X Ha orpeske [-
4;0].

Bapuanum 2

1. Haiitu ipom3Boanyto dymkmum: -X>+2x3-3x%-1; X sin(2Xx).

2. HanucaTb ypaBHeHMe KacaTesIbHOM K rpaduKy QYHKIMH B TOUKe ¢ abciuccoit Xo: y=x3+3X,
X0=3.

3. Haiitu npoMexyTKH BO3pacTaHus U yObIBaHUS QYHKIHH: Y=X?+2X.
4. Haiiti Touku skcTpemyMa pyHkrmn: y=3x*-4x3,
5. Haiitu HanGonpinee u HauMenbiee 3Hauenns Gynkuun: f(X)=x3-6x2+9 na orpeske [-2;2].



Tema 11. UHTErpaj u ero npuMeHeHme.

Bapuanm 1

1. Jlna ¢yukuuu f(X) Haiith mepBooOpa3Hyro, rpapuK KOTOPOM MPOXOAMT Yepe3 TOYKy M:
f(x)=cos(x), M(0;-2).

2. BBIYHCITHTH HHTETPAT: f_22(3 —x)dx.

3. HaiiTu momas GUrypsl, OorpaHMueHHOM THHIAME: ¥ = VX, x = 1,x = 4,y = 0.

Bapuanm 2

1. lna ¢yukuuu f(X) Haiit mepBooOpasHyro, rpapuK KOTOPOM MPOXOAMT Yepe3 TOYKy M:
f(x)=sin(x), M(-w;0).

2. BoIuuCINTh HHTETPAIT: f_11(3 + x)dx.

3. HaiiT momaas pUrypsl, OorpaHMueHHOM THHUAME: ¥ = Vx,x = 2,x = 5,y = 0.

Tema 12. DiieMeHTHI TeOPHHU BEPOATHOCTE 1 MATEMaTHYeCKOH CTATHCTHKH.

Bapuanm 1

1. Ha ctoxn Gpocatot aBe urpanabHblie KOcTH. CoObITHE A — HAa IEPBOM KOCTH BBINIAJIO YUCIIO 5.
B — Ha BTOpO# KOCTH BBINAJIO YUCIIO, HE MEHbIIE MATH. Y CTAHOBUTE, B UEM 3aKIIIOYAETCS COOBITHSA
A+B, AB.

2. B xopoOke HaxonsaTcst 2 Oenblx, 3 4epHbIX M 4 KpacHbIX 1mapa. Hayraa BEIHUMAOT OAMH
nrap. Haiitu BEpOSTHOCTB TOTO, UTO BBIHYTBIH I1ap: Oembli, O€IbIid MIH KPACHBIM.

3. Cpeau 20 neraneii, nexamux B sMKe, 3 neranun OpakoBaHHble. Hayran BeIHUMarOT 2
netanu. KakoBa BepOsSTHOCTH TOT0, YTO 00€ JeTanu OpaKoBaHHBIE.

4. BeposTHOCTb MOMaJaHMs 110 MUIIEHU IPU OJHOM BBICTPEJIe HEKOTOPBIM CTPEIKOM paBHA
0,8. HaiiTu BepoATHOCTb MONaJaHNs IO MULLIEHU 3TUM CTPEJIKOM B Ka)KJIOM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee KkBaapaTHUHOE OTKJIOHEHHE OT CPEIHEr0 3HAYSHMS DJIEMEHTOB BHIOOPKH: 3
KT, 5 KT, 5 KT, 8 XT, 4 KT.

Bapuanm 2

1. Ha cron Gpocarot aBe urpaibHblie Koctu. CoObITHE A — Ha IEPBOM KOCTH BBINAJIO YUCIIO 3.
B — Ha BTOpOI1 KOCTH BBINAJIO YMCIIO, HE MEHbIIE TPEX. Y CTAaHOBUTE, B UEM 3aKIIIOYACTCSI COOBITHS
A+B, AB.

2. B xopoOke HaxomsaTcst 2 OenbIx, 3 4epHbIX M 4 KpacHBIX mapa. Hayraa BEIHUMAIOT OJMH
map. HaliTu BEpOsATHOCTB TOT'0, YTO BBIHYTBIH 1IAp: YEPHBIN, YEPHBIM WA KPACHBIN.

3. Cpenu 25 nmerayieid, examux B sIIMKE, 5 Jetanu OpakoBaHHble. Hayran BeIHUMAioT 2
neranu. KakoBa BepoATHOCTB TOTO, YTO 00€ JIeTaay OpakoBaHHbIE.

4. BeposATHOCTbH MOMaJaHus 10 MUILIEHHU MIPU OJTHOM BBICTpEJIE HEKOTOPHIM CTPEIKOM paBHA
0,8. HaiiTi BepOosITHOCTH MOTIAJaHUsI 10 MUIIEHU STUM CTPEIIKOM XOTs ObI OJTHUM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee kBafpaTHUHOE OTKJIOHEHHUE OT CPEAHETO 3HAYEHUS 3JIEMEHTOB BHIOOPKHU:
12m, 10 M, 7™, 12 M, 9 M.

Tema 13. YpaBHeHHs 1 HEpABEHCTBA.
Bapuanm 1
2
b 1 x°-1

2
1. Pemmre HEPaBEHCTBO: a)(\/g) <g; 0) 13 >1.



x—-y=4,
5% =25,
Pemmre ypasrenne: [ +3: 71 =27 +3.2%

Perure YpaBHEHHE Y 1-x=x+1.

Pemmure ypaBuenue J2x+5-Jx+6 =1.

yCTaHOBI/ITe, PAaBHOCHUJIBHEI JIM HCPABCHCTBA

2. Pemmre cucremy ypaBHEHUN {

IR L

3+_52 <0mu (5—x)(x2+l)>0.
X

Pemute nepaBencteo VX 8>x+2.

log, (2x-1)=2.

9. PemuTe HEPaBEHCTBO 3

logy X+ IogJE X =14.

~

8. Pemure ypaBHeHue

10.  Pemmre ypaBHEHHE
11. Pemmre HepaBeHCTBO:

a)log, (10-x)+log, (x—3)>-1;
6 6

6)*log; x—2log, x < 3.

Bapuanm 2
1. PemmTe ypapuenne VX T 1=1-x

2. Pemute ypaBHEHHE V3x+1-+/x+8=1

x—7
3. YcraHoOBUTE, paBHOCUIILHBI JIM HEPABEHCTBA

Jx? +1

>0 wu (7—X)(|x|+3)<0_
4. Pemure HEPaBEHCTBO V x—3>x-5.

log, (2x+3)=3.

log, (x—3)>2.
6. Pemnre HepaBeHCTBO 2
IogJ§ X+log, x =10.

5. Pemnre ypaBHEeHHE

7. Pemmre ypaBHEeHUE

8. PemnTe HEpaBEeHCTBO:

a)log, (x—3)+log, (9-x)>-3;
2 2

6)*log; x—3log, x < 4.

x2-4
x+6
9. Pemure HEPaBEHCTBO: a)(ﬁ/g) > 1; 0) ngj <1

9 7
10 P o |x+y= -2,
. CIIUTC CUCTCM ABHCHUU
yyp 65 — 3.

11.  Pemmre ypapenue: 3 +3°=5-2"-17-2".



5.2 KommiekT MaTepuajgaoB IJisl IPOBEACHUA TECTOBOTIO KOHTPOJISA

IIpuMepHBIN IepeYeHb TECTOBLIX 3a/JaHUM
Pazngen «Aaredpa m Hayaa MaTeMAaTH4Y€ECKOT0 AHAJIU32»

Bapuanm 1

1. Haiiure o6nacts onpesenenus Gpynxiuu y = (X-1
x+1

A) (-0; -1) U[1; + )

B) (-1; 1)

C) [-1; 1]

D) (-o0; -1]U[1; +©)
E) (-00; -1) U (1; +0)

2. Ilpu xakux 3Ha4YEHUSAX apryMeHTa 3HaueHue pyHkuuu y = 0,4x — 5 pasHo 13
A) -54

B) 54

C) 34

D) -45

E) 45

(sin10° +5sin80°)(cos80° — cos10°)
sin70°

3. Ynpocrure:

A) 05
B) 2
C) 1
D)0
E) -1

4. I3mepenus npsMoyroiibHOro napamienenunena 15 m, 50 M, 36 m. Onpenenure pedpo
Ky0a, paBHOBEJIMKOIO IPSIMOYTOJIbHOMY MapajulesIenuneny.

A) 40 cm

B) 45 cm

C)35cm

D) 25 cm

E) 30 cm

5. Beruncnure: cos? 22,5° —sin? 22,5°

A)_B
2
B)v2
2
C)-1
D) 1 E)?

6. YrpoctuTh BeIpakeHue: 2+ Sin5x - sin 3X + c0s5X - €0s 3X



A)sin2x+2
B)2+ cos2x
C)sin15x
D) €0s8x
E)sin8x

2X

7. Haiinute obnacth onpenenenus QyHKIUU: Y = ¢os

1+ %2

A) (-00; +0)
B) (-2; 2)
C) (-1;3)
D) (-2; 4)
E) (-3; 3)

. 387
8.3HaueHue SInT paBHO:

1
A) -,
)2

9.Haiitn Hyn1 QyHKIMH y = X?+1
X+1

A) -1

B)O

C) Hyne#t pyHKUIUU HET

D)1

E)2

10.Haiigure 3nauenue BepakeHus: Sina + SinZ2a + sinda, mpuo=—.

1+\/§

A)
2
B) 1.
3++/3
C) 5

3-/3
D) .
2




1—J§'

E) 5

11. Yto MOXKHO cKa3aTh O PYHKLIUU [y =COS X — X ]

A) Hu yetHas, HM HedeTHas
B) Yernas

C) Ilepuonuueckas

D) Heuernas

E) O6miero Buna

12. HaliTu HanOoJiblliee 1 HauMEHbIIee 3HaYeHUsI PYHKIUU: Y = 3SiN X COS X +1;

A) 21/13;
2

B) - l1/1 2,5;
2

C)II/IE;
2

J3

D)3u- —
2
E)l u-1.

13. HaiiiuTe HauMEeHbIINIA MOJOKUTEIBHBIN Tepuoa GyHKIMH y = ctg3X.
A) 0,5

B)—H
2

I,
C)E’

D)%;E)-IH

14. Ons pyskman £ (x) = 3x> — x° + 2. Haittuf (5).

A) 05
B) -48
C) 12
D) 10
E) -15

15. Yaopocture: tgt - cos(—t) + sin(z +t)
A)sin2x+2

B)2

C)0

D0,5

E)sin8x



16. Jlnsg 3amanHOM QPyHKIIMK HAlTH oOpaTHYO: Y=5X-4.
A)y=08+0,2x;

B) y=08-0,2x;

C) y=8+0,2x;

D) y=08+2x;

E) y=0.8x.

17. Kakast u3 QyHKIUH SBISETCS HEUYETHOM?
A)y=x>+x*;

B) y=x"+Xx*;

C) y=x"-x*;

D) y=X"+X*;

E) y=X"—x".

18. Haifnute HanMeHpInee 3HaUeHne GyHKIMN y = X° — 4X + 5.
A) 1,

B)-1,

0)s;

D) - 4;

E) 0.

19. I'paduk xkakoi GyHKIIMN U300paKEH HA PUCYHKE?

A) y = COSX;
B) y =sinx;
C)y = ctgx;
D)y =tgx;
E) y =2 sinx.

20. YxaxwuTe ypaBHEHHE 1MapaboIIbl, H300paXEHHOW HA pUCYHKE:
A) y=05x>+3
B) y= x>+ 3

C) y= -05x%+3

D) y=-05x>-3
E)) y=2x*+3

21. HaifTu MHOeCTBO 3Ha4YCHUN (DYHKIIUU Y = 2COSX;

A)—2<x<2
B)x>0



C)x=>-2
D)—2<x<2
E)x<2

22. U3BecTHO, uTO: Sint = g,

NN

<t <7z .Bpruucoute Ctgt.
1

A) ]
) 2
B) -

0 B,
2

3
D)- —; BE)l.
)4 )

ol w

23. Kakue u3 QyHKUUN SBIASIOTCS HEUETHBIMU?

1)y =cos5x; 2)y=x-sin5x; 3)y=1+1tgXx;4)y =XCO0S X.
A)lu3;

B)2 u4;

C)2u3;

D)1 u4;

E)l u2.

X—-3
X(X+5)

24. Haiinute o6nacTh onpeneneHust GyHKIUHN Y =
A)x #5;

B)x#5,x#0;

C)x#0,x#-5;

D) x #0;

E) x # -5.

Bapuanm 2

1. Haiinnte oGnacTs onpeneneHus QyHKIMN y = —X + T 1
+X

A)X#-2;

B)x #0;

C)xe(2; x);

D)X e(- w;-2);

E)x#2.

2.(x) = 2sin2x + cos x. Haitmure f(%)

A2
B) 2



01+ — D)1

V2
N

E)Y2+ 1=
) 2

3. Berumcnute: sin? o — cos* o, €CIH COSO= E;

4
A) 3—
) 7

4

B) -3—

) 7

7
C) - —
) 25

1 7
D) - E) —
)2 )25

4. Inaronans ky6a paBHa 12 cm. Haiigute o6beM kyba.
A) 1927\3cm’;

B) 144 cm®;

C)144gCM3;

D) 216 cm3;
E) 2162 CM3.
2

5. Haiinure oOnacTh onpeneneHus QyHKINH: y =+/4— x>
A)-2<x<2

B)x>0

C)x=>-2

D)2<x<2

E)x<2

6. Beruuciaure: Sin 225° c0s 290° tg165°
ctg105° cos 60° sin 340°

A)%\/g
B) V2

C) -2
D) \2

E)

N
S

7. YupocTuTh BeIpaxkeHue: Sinb5X - Sin3X + C0s5X - €0S 3X
A)sin 2x

B) cos 2x

C)sin15x

D) cos8x



E)sin8x

4
8. 3nauenue COS( - %) paBHO:

1
A) -,
)2

=)

)_

8
ol e

) -
E) 1

9. HaiiiuTe MHOXECTBO 3HaueHHH GyHKIuN y = 3 + 25in? 3X
A) (0;5)

B) (0; 3)

C) [3; 5]

D) (-5; 0)

E) [-5; 5)

10. Ympocture: 1+ tg(n + o) ctg(3—; —a)

A) 1

sin®a
B) tga
C) _1

COS2 o

D) ctga
E) sina

11.Yto MOXKHO cKa3aTh 0 QyHKIHHU: Y = /x% +3|x|

A) Hu yeTHas1, HU HEYETHAS;
B) Yernas;

C) llepuonuueckas;

D) Heuernas

E) O6miero Buna

12.Haifti HanMeHblIee 3HaYeHNe QYHKIMM: Y = 3sin’ X + 2C0S? X
A) 3;

B) 1,

C) -2;

D) 5;

E) 2.

13. HaiinuTe HaMMEHbIIUH MOJI0XKUTENbHBIN eproJ GyHKIUN Y = sin 2X;



A) 0,5m;
B)2n ;
C)ym;
D) 0;
E)-1.

14. s pysxrmu f(x) = x° + 2x° — 1. Haitruf (-3),
A) 0,5

B) 2

C)1

D)0

E) -10

15. Vopocrure: ctgt-sin(—t)+cos(2z —t)

A)sin2x+2
B) 2+ cos2x
C)0

D) 0,5
E)sin8x

16./1ns 3apanHoit pyHKIMH HaiiTh 00paTHYIO Y=-2X+3
A)y=15-0,5x;

B) y=15-x;

C) y=15+05x;

D) y=08+2x;

E) y=08x.

17. Kakas u3 pyHkuuii sBasieTcst HEUETHON ?
A)y=Xx —2x*
B) y=X +2X%;
C) y=x"+2x*
D) y=x +2x%;

2

E) y=x"—2x°.

18.Haiinure 06macth onpenencHus GyHKIUM y = 2x° -x-1
X% +X =2

A) X#-2x£1;

B) x=0;

C) xe(2; o),

D) xe(- w;-2);

E) x#2

19. I'paduk kakoit pyHKIMKM N300pakéH HA pUCyHKe?



l Ed lo 27

A) y = COSX;

B)y =sinx;

C)y = ctgx;

D)y =tgx,;

E) y = 3sinx;

20. VYkaxuTte ypaBHEHHE TapadoIibl, H300paXEHHON HA PUCYHKE:

A)y=05x%+3
B)y =x’+3

C)y= -05x>+3

D)y =-0,5x>-3
E)y=3x*+3

21. KoopauHaTh! BepIIMHbI TapaloJbl, 33/1aHHON YpaBHEHUEM Y = - x? +6X, paBHBI
A) (6;0);

B) (-3;-9);

) (3:9);

) (0:0);

E) (-3;9).

. 4
22 .M3BecTHO, uT0: SINt = g, <t < .Bpruucaute tgt.

N

3.
A) 7
Bt

3
0B
2

I[)-g; E)1.



23. Kakue u3 GyHKIMN SBISAIOTCS YETHBIMU?

1) y =sin 3x; 2) y = x sinbx; 3) y = x> —sin 2x; 4) y = [sin9x.
A)1u3;

B)2u3;

C)2u4;

)3 u4,;
E)l u4.

24. Haiitn MHOXeCTBO 3HaueHui GpyHkuun [y = 0,5sin x|
A)-0,5<x<0,5;

B) x>0;

C) x=-2;

D) -0,5<x<0;

E) x<0,5.

HToroswlii Tect 32 1 cemecTp

Bapuanm 1

1. Haitnure 3navenne f'(2)+ f'(=1), ecmm f(X) = 2x3 —7x%+ 3x + 10
A) 68;

B) -7,

C) 14;

D) 22;

E)106.

2. HaiimuTe 00nacth onpeneneHus GyHKIun y = —3x + >
—Xx

A) x#2;
B) x#-2 ;
C) xe(—0;-2);
D) x#0;
E) x €(2;+x) .

3. Haiiaure skcTpeMyM QYHKIHHM U onpenennte ero Bum: f(X) = -4x? - 6x - 2

A)x =——,T.min;
4
3
B) x=—— 1. max;
4
C) x=—, 1. max
4
D) x=—, r.min;
4

E). X =——, T.max.
3



cosx=1
4.Peminte ypaBHEHUE:

A)zmn; B) % + 27K;; C)27K; D) % + 7zn ; E) npyroe peiieHue.

5. Haitnure npousBogayro Gynkmuu f (X) = (5+ 4x)(4X —5)
A) 32x%;

B) 32x;

C) 8x%;

D) 16;

E)I6x.

6. HaiimuTe IpoMexxyTku Bo3pacTanus ¢ysknun | (X) = —x* +2X — 3
A) (- o0i1];

B) [— 1 oo) :

0)(0;0);

D) (— 0] oo);

E) [— 2,0).

7. HaiiiuTe TaHTeHC yIria HAaKJIOHA KacaTenbHoi k rpaduky ¢ynxmuu f(X) =5x* +2X B
touke M (1;3)

Atga =5;

B) tga =16;

C) tgax =6;

D) tga =14;

E) tga =12.

8. Haiinure cosa, eciusino = 0,8 u g < a < m.
A) -0,6;

B) -0,7;

C) 1,4;

D) 0,22;

E)1,06.

9. Beruuciure arc sin[— %}

A)- 45°;
B) 145%
C) 60°;
D) 30°;
E) 120°,

10. Kakast u3 QyHKIMIA SBIsIETCS HEUCTHOM?

Ay=x —2x*;



B) y=x"-2x%;
C) y=x"+2x
D) y=x"+2x°;
E) y=x"-2x°.

11. CocTaBuTh ypaBHEHHE KacaTenbHOH K rpaduky GyHkmun Y = x° —4x —5 B Touke xo= -1
A) y=-2x-8;

B) y=6x-1;

C)y=—-2x+3;

D)y =X;

E)y=-6x-6.

12. Haiinute HanMeHblee 3HaUeHne (QyHKIIUU y= 2X° + 5X4 — :|.OX3 +3 Ha OTpE3Ke
[-2:0]

A)79;

B) 0;

C) -99;

D) 3;

E) 10.

x® X2

13. JTana ¢pyukiwst f(X) =— 37 +3X — 20. Haiinute e€ KpuTHYECKUE TOUKH

A)-1;3;
B) -2; 1,5;
C)-1,5; 2;
D) 5; 2;
E) -3;

14. Pemnte HEpaBeHCTBO COS X > %
A) (—2—ﬂ+27zn;2—ﬂ+27znj,nez;
3 3
B)(Z+2m;2—”+2ﬂn),nez;
3 3
C) (—z+2ﬂn;z+2ﬂnj,nez;
3 3

D)(—£+7zn;£+7znj,nez.
3 3

E) npyroe peuienue.



. T T
15. Haiizute 3navenne Boipaxcenns 6Sin° ? —2C0S7 — t92 g

D) 4,5. E) -3;

16 Haiinure MHOKECTBO 3HAUCHUHN (PYHKIHH
A) ;

B) ;

9 ;

D)

E) (1,4);

17.Haiinure npou3BoaHy0 (pyHKINN
A) ;

B) ,

0 ;

D) :

E)5Stgx+2.

18. BorumcuTe: €0s% 15°-sin 15°,

w3

2
B) 0,5
C)0
D) 1
E)-0,5;

19. Pemnte ypaBHEHNE
A) ;

B) ;
©) ;

D) ;
E) npyroe peuienue.

1
20. Touka ABMKETCS MPAMOIMHEIHO 1o 3akony S(t) = 2t° + Etz —1 . Beruucnure yCcKOpeHue

TOYKHW Tipu t = 1.



A) 2
B) 10
C) 12
D) 3
E) 13

21. Hanumum ypaBHEHHUE KacaTeabHOU K TpaduKky QYyHKIUUA Y = sin2x+1 B Touke Mo (% 2)

A) y:2x+2—g;
B) y=1;

C) yex+2-F;
) y=X+ 2

D)y=-1,
E)y=2.

Bapuanm 2

1. Haitnure 3nauenne f'(2), ecom f(X) = 4x3 — 2x - 45
A) 46;

B) 36;

C) 98;

D) 106;

E) 102.

o 5
2. Haiigute obnacTb onpenenenus QyHKuun y = 3 +7x

A) x#-3;

B) x#3 ;

C) xe(—w0,-3);
D) x=0;

E) x € (3;+0)

3. Mccnenyiite dpynkmuio  f(X) = -0,5x2+2x-3 Ha dKcTpeMyM
A) x =-4,1.min;

B) x =1,1. max;

C)x =2, 1. max;

D) x =4, T.min;

E). x = -1, T.min.

4. Pemute ypaBuenue: Sin(x)=-1.

A)nn;B)—%+27zn;C)7r+27zn:D)—%+7zt;E)27zr .

5. Haiimure npoussoanyio ¢yakmuu  f (X) = (7 — 4x)°
A) —4(3-4x)°;

B)— 9(3—4x)?;

C)3(7 - 4x)?;



D) —12(7 — 4x)?;
E)12(3—4x).

6. Haiinure nmpomesxyTky yosisanns  pynxmun f (X) = X° —6X° +5
A) [0;00);

B) (— oo;oo);

0) [0:4];

D) (— oo;O] U [4;00);

E) [-40].

7. Haiinure TaHreHc yria HaKJIOHA KacaTelbHOl Kk rpaduky dynkiuu f (X) = —3x* —=5X B
Touke M (2;6)

AMtga =19;
B) tga =-13;
C) tga =-17;

D) tga =8, E) tga =29.

8. Brrunucnure sina, eciucoso. = si u 377{ < a < 2m.
A) -0,6;

B) 0,36;

C) 0.98;

D) 0,6;

E)-0,2.

2
9. Beuucnure arc COS(— 7}

A) 45%
B) 135°;
C) 60°;
1) 30°;
E) 130°.

10. Kakas u3 pyHkuunii sBasieTcst HEYeTHON ?
A)Yy=x"+x%

B) y=x+x";

C) y=x-x°;

I y=x"+x*;

E) y=Xx"—x".

11. CocTaBuTh ypaBHEHHE KacaTelbHOM K rpaduky QyHKIUU Y = 2+/x B TOuKe X0=4
A) y=Xx+1;



1
B)y=—x+1;
)Yy 4

1
C) y=—x-1,;
)Y 4

D)y=6-0,5x;
E)y=x-1.

12. HaiimuTe HanGonbmee 3Havenne pynkmun Y = X° +0,5x* — x® + 3 Ha oTpeske [— 2;0]
A) 1,92;

B) 99;

C)3.5;

D) 6,7;

E) 670.

x3 X2

13. lana ¢pysaknus f (x) = 3 + >~ 2X — 3. Haiigute e€ KpUTHYECKUE TOUKH
A)2; -1,

B) 1; -2;

C)-3; 2;

D) -2; 3;

E)3; -1.

14. Petnte HepaBeHCTBO SIN X > >

o)

(ﬂ' 57 j _
B)| —+mM,—+m |ne’;
6 6

0) (£+2ﬂn;5—7[+27m),nez;
6 6

D) (£+27zn;13—”+27zn),nez.
6 6

E)(—£+2ﬂn;z+2ﬂnj,nez;
3 3

., 37T T
15. Haiinure 3nadenune Beipaxenus DSIN ? T —3cos’ § +1tgr.

A)2.5;
B) 1,25;
Q) 1,75;
D) 1,5
E)l.



16. Beruuciure: cos? 75°-sin? 75°

p 3

B) 0,5
C)0

J3
D)- T
E)-0,5;

17. Haiinure npousBoaayto GpyHkimu: f(X) = sin 2xXc0s2x
A) —4cos2x-sin2x

B) 2cos4x

C) 2c0s” 2x +2sin? 2x

D) 4sin2x

E) cos®2x—sin®2x/

18.HaiinuTe MHOXKECTBO 3HAYEHUH PYHKIUHU: y= 5 COSX+2
A) ;

B);

©) ;

D)

E)[-3,7];

: 1
19. Pemnre ypaBHenue: 2SINXCOSX = 3

A) ('1)n£+fn, neZ
12 2
B)6nn, neZ

C)£+Ttn, nez
12

D)—£+nn, ne”Z
12

E)Sw™m

20. MaTtepuanpHas TOUKa JBIDKETCS MO MPAMO# ITHHMH 1o 3akoHy S(t) = 3t2 + 4¢0s(0,5 nit).
HaiinmuTe ckopocTh MaTepHabHOW TOYKH B MOMEHT BpeMeHH t = 2C.

A) 15 m/c;

B) 13 m/c;

C) 12 m/c;

D) 19 m/c;

E) 21 m/c.

21. Hanumm ypaBHEeHUE KacaTeslbHOM K rpaduKy QyHKIMM y = sin2x +1 B Touke Mo (%; 2)

A) y:2x+2—g;
B) y=1;



C) y=x+2-=;
) y=x+ 7

D)y=-1;
BE)yy=2

Pasznen «I'eomerpusn» 1 cemectp
Bapuanm 1

1. TIlnockocTh, IPUTOM TOJBKO OJHA, TPOXOIUT Yepe3
a) J00bIe TPU TOUKH;

0) mo0bIe TPU TOYKH JISKAIIME HA OJTHOU MPSMOIA;

B) JIIOObIE TPU TOUKH HE JISKAILUE HA OJAHOMN IPSIMOI.

2. B xybe ABCDA:1B1C1D;1 mmockoctt ACC:1 1 B1C1C nepecekarotcs 1o npsimoi

a) AC;
0) BC;
B) CC1.
X DT C]_
Ay D:
i B C
A D
O

3.BbiOepute BepHOE YTBEPKACHUE.

a) /IBe npsiMble Ha3bIBAIOTCS MapajIeIbHBIMU, €CJIM OHU HE UMEIOT O0IIKX TOYEK;
0) ABe mpsiMble, apaljiesibHbIe TPEThe MPSIMOil, mapansenbHbl;

B) JIB€ MIpsIMbIE, TIEPIICHIUKYIISPHBIE TPEThEeN MPSIMOH, MapajliebHbL;

I') €CJIU YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABJICHBI.

4. MpsiMast @, mapaenbHas npsMoi b, mepecekaer mIockocTh a. [IpsMas ¢ mapamiensHa
npsimoit b, Torna:

a) MpsIMBIE @ U ¢ IEPECEKAIOTCS;

0) mpsimasi ¢ JIEKUT B IUIOCKOCTH «;

B) IPSMBIE d U ¢ CKPEIIMBAIOTCS;

T) IpsIMBIE @ U ¢ TTapajlieIbHbI.

5. IInockoctes a mnepecekaer ctopoHsl AB u AC Ttpeyronbsarka ABC coOTBETCTBEHHO B
toukax K u P. 3BectHo, utro BC // « , TOorna mpsimeie BC u KP

a) NepPECEKAIOTCS;

0) mapajIeNbHBI;

B) CKPEILLIMBAOTCA.

6. Touka K ne nexut B minockoctu tpeyroasnuka BJC, Touku A, M, u P — cepeaunsr
otpeskoB KB, K/I, KC cootBercTBenHO. KakoBo B3anMHoe pacrnionoxenue miockocteit BJIIC u AMP?
a) MJIOCKOCTHU NapaJuIeIbHBL;



0) MTOCKOCTH TIEPECEKAIOTCS;
B) UX PACIIOJIOKEHUE ONPEACTUTD HENIb3sL.

7. IlpsiMble a ¥ 6 JIeXAaT B MapaJUICIIbHBIX MIOCKOCTSX, CJIEIOBATEIBHO 3TH MPSMbIE
a) CKpELIMBAIOTCS WIH MEPECEeKA0TCs;

0) CKpEeIIUBAIOTCS WU NapaJlyIe/IbHbL,

B) TOJIBKO CKPELIUBAIOTCS;

I') TOJIBKO MapaJlIeNIbHBI.

8. Kakoe u3 cienyromux yTBep>KJIeHU BEpHO?

a) /IBe npsiMble nepreHANKYIIpHbIe TPEThel MepreHANKYIIIPHBI MEXITy COOO0M;

0) npsiMasi Ha3bIBACTCS IEPICHIUKYIISIPHOH IIJIOCKOCTH, €CIIM OHA MEPIICHINKYJIISIPHA XOTS ObI
OJIHOM MPSAMOIA, JIeKalIei B 3TOH MI0CKOCTH;

B) JIB€ IIPSIMbIE, IEPIIEHIUKYIISIPHBIE K IJIOCKOCTH, MEPIEHANKYJIISIPHBI MEXLy COO0M

T') mpsiMasi Ha3bIBAETCs MEPIEHAUKYIISIPHOM MJIOCKOCTH, €CIIH OHA NIEPIICHIUKYIISIPHA K 000
IIPSIMOM, JIEXkKALIEH B 3TOU IIJIOCKOCTH.

9. JIBe cCKkpelnumBaroImecs npsiMble B3aUMHO NEPIEHAUKYIISIPHBL. UeMy paBeH yroil Mexay
HUMH?

a) 90°;

6) 0°;

B) 180°%;

r) 45°,

10. Yepe3 Bepmuny kBaapara ABCD mnposenena npsimas BM, mnepneHIukyisipHas ero
miockocTH. Kakoe u3 cieayromumx yTBepKI1eHu HeBEpHO?

a) MD | CD;
6) MB L BC;
B) MA 1 AD;
r) MB L AC .
M
B ~
A >

11. Ilpsamas A nepnennukyisipua cropoHam AB u AC tpeyronsnuka ABC u He 1eXuT B
ero miaockoct (puc. 1). IlepneHauKyIspHbIMU SBISIOTCS IOCKOCTH

a) DAC u ABC;

6) DAB u DBC;

B) DAC u DBC;

r) ABC u ABC.




B

12. PaBaob6enpennsie Tpeyronbauku ABC u ADC umerot obmiee ocnoBanue AC, npuuem BD
1 ABC. BM - meauana tpeyronbHuka ABC (puc.). JIuHeHHBIM yriioMm [Uisi IBYTpaHHOTO yria
DACB sBasiercst yron

a) DAB;

0) DCB;

B) DMB

r) DAC.

13. MMupamuga JIABC npaBunbHast. O — neatp ocHoBanusi ABC, OK — paamyc okpy>KHOCTH,
BIIMCAHHOM B OCHOBaHMe (puc.). JIMHEHHBIM I ABYTPAHHOT'O YIJIa IPH OCHOBAHUHM SBISETCS YToJl

a) DAO;

6) DCO;

B) DAC;

r) DKO.

14. Yro nmpencrasinsieT coboil oceBoe cedeHue J1o0oH MpaBUIbHON MUPaMuIb?
A) paBHOCTOPOHHUH TPEYTOIBHHUK

b) npsimoyronbHUK

B) tpanenus

') paBHOOEIPEHHBIH TPEYTOJILHUK

Bapmuanr 2



Br16epu BepHBIN OTBET.

1. ITnockoCTh, IPUTOM TOJBKO OJIHA, TPOXOAUT Yepe3
a) IpsSMYIO;

0) IpsIMYIO U HE JIEXKAIYI0 HAa HEW TOUKY;

B) NMPSIMYIO U JISKAIIYIO HA HEH TOUKY.

2. B xyoe ABCDA1B1C1D1 (puc.) minockoctu D1B1B n B1A1D:
a) He MepeceKaroTcs;

0) mepecekaroTcs 1o npsmoi A1B;

B) Iiepecekaroresd 1o npsamoit  BiD1

L

m]

3. Beibepute BepHOE yTBEPKICHHE.

a) €CJIM CTOPOHBI IBYX YIJI0B COOTBETCTBEHHO COHAIPABIIEHBI, TO YIJIbl PABHBL;
0) nBe mpsAMEbIe, apalljiesbHbIE TPEThEH MPSAMOiL, epeceKaroTCs;

B) JIBE€ IIPsIMBIC, IEPIICHIUKYIISIPHBIC TPETHEH MPSIMOM, MEPIICHIUKYIISIPHBI,

I') BE MpsIMbIE, UMEIOIIME OOILYIO TOUKY, SBISIOTCS CKPEIMBAIOIIMMUCS.

4. Tpsimast ¢, mapajienbHas MPIMON a, mepecekaeT MIockocTh f. [lpsmas b mapanienpHa
IpsIMOM a, TOTJa:

a) mpsiMbie D U ¢ IepeceKarTCs;

0) npsimasi b exxuT B tockoctu f;

B) npsimble b 1 ¢ ckpemuBaroTes;

T) IpsIMBIE D U ¢ mapauiebHBL.

5. Ilnockocts « mnepecekaer cropoHsl BC u AC tpeyronbHuka ABC cOOTBETCTBEHHO B
toukax M u E. U3BectHO, uTO0 AB // o, Torna npsimeie AB u ME

a) MEepPECEKAIOTCS;

0) mapajuIeNbHBI;

B) CKPELMBAIOTCA.

6. Touka D He nexwurt B mockoct TpeyronsHuka ABC, Touku P, O, 1 M — cepetuHbI OTpe3KoB
DA, DB, DC cootsercrBenHo. KakoBo B3anmMHoe pacmonoxenue miockocreit ABC u POM?

a) MJIOCKOCTHU MapasuIebHBI,

0) MTOCKOCTH TIEPECEKAIOTCS;

B) UX PacCIOJIOKEHUE ONPEAETUTh HENIb3s..

7. IlpsiMbIe a ¥ 6 JIeXAT B APAJLIEIBHBIX TUIOCKOCTSIX, CJIEIOBATEIHHO 3TH MPSMbIE

a) CKpeLUBAIOTCs WIH NePeceKaroTCs;

0) CKpEIMUBAIOTCS WU TTapaJIJICIbHBI,

B) TOJIBKO CKPEILIUBAIOTCS;

T') TOJBKO MapaJlJIeIbHBI.

8. Kakoe u3 cienyrommx yTBepKIeHU HEBEPHO?



a) Ecnu mpsimas mepneHauKyJIspHa K IBYM HpPSMbBIM, JIEKallMM B IIOCKOCTH, TO OHa
MEPICHANKYJISIPHA K 3TOM IUIOCKOCTH;

0) ecnu nipsimMasi epIIEHANKYJIIPHA K TNIOCKOCTH, TO OHA €€ IIEPeCceKaeT;

B) €CJIU JIBE IIJIOCKOCTHU NEPIIEHIUKYIISIPHBI K IIPSAMOM, TO OHU MapalIeNIbHBbI;

T') €CJIM JIBE IPsSIMble MEePIEHANKYIISIPHBI K MIIOCKOCTH, TO OHU NapasuleIbHbL;

9. Ecin ofHa U3 IBYX CKPENIMBAIOLIMXCS MPSMBIX EPHEHINKYIIIPHA K INIOCKOCTH, TO OyeT
JIKM ICPIICHAUKYJIAPHA K 9TOH IIIIOCKOCTH BTOpad HpSIMaH?

a) z1a;

0) 11a, HO MPU ONPEAEIECHHBIX YCIOBUSX;

B) OIIPEICITUTD HEIb3S;

T) HeT.

10. Ilpssimass MB nepnennukymsipaa croposam AB u BC tpeyronsauka ABC u He IeXuT B
ero miaockoctu (puc.). IlepneHuKyIspHbIMU SBISIOTCS IUIOCKOCTH

a) MAC u ABC;

6) MAB u ABC;

B) MAC u MBC;

r) MBC u MAC.

C

11. PaBHoOenpennsie TpeyroiabHuku ABC u ABD umeror o6miee ocHoBanue AB, npuuem CD
1 ABC. CK —wmeauana tpeyroiasauka ABC (puc.). JIunelinsiM yriaom s qsyrpansoro yriaa CABD
ABJISIETCS yTOJI

a) DAB;

6) DBC;

B) DAC;

r) CKD.

12. TTupamuna KABCYpaBunbnas. O — uentp ocHoBauus ABC, OH — paaunyc okpy>KHOCTH,
BIIMCAaHHOU B ocHOBaHue (puc.3). JInHEHHBIM 7151 ABYTPAHHOTO yTJjia MPU OCHOBAHUU SIBJISIETCS yTOJ:

a) KHO;

6) KAO;

B) KCO;



r) HKO.

13. Yro npencraBiser coO0H TUaroHaIbHOE CEYCHHUE MPU3MBI?
A) napannenorpamm;

b) kBaapar;

B) tpaneuus

') npsIMOYTOJIbHUK;

) He 3Har0.

14. Moxer M AMAaroHaigb NPSMOYTOJBHOTO Mapajulenuiiesa ObIThb MEHbIIE JAMArOHAIU
OOKOBOM rpaHu?

A) na;

b) ner;

B) moxer, HO He Bcera;

I') He 3nat0

Pa3nen «Aaredpa u Hayajia MaTeMaTu4deckoro anaausa» Il cemectp

Bapuanm 1

1. Pemmte ypaBHEHHUE: o5 X —
5

N~

A) g+2nn, neZ
B) i%"ﬂoﬁn, nez
C) 5?7'5_’_27[”, ne”Z

E) ig+10nn, nez

2. PemnTe ypaBHEHHME: oginX 4 /3 -0
2
A) (—1)"+12?7c +2nk, keZ

B) g+nk, keZ

C) Her permenuii;
D) g+2nk, kez;

E) (—1)k+1g+ 2nk, ke Z



. 1
3. Pemute ypaBHeHue: 2SINXCOSX = >
A) ('1)n£+fn, nezs
12 2
B) 6znn, ne Z;
C) 1—i—Ttn, nezs
12
D) —£+Ttn, neZz;
12

E)Swm.

N &

. X
4. Pewute ypaBHeHue SIn 5 =

A) i%[+107m,n€2

B) i%”+27m,n€z

C) (—1)"5?”+27m, n€z

D) (-1)° 5?”+2nn ,n€Z

E)npyroii otBeT

5. Pemmre ypaBHenue 3 — 4c0s2X = (. Haiigure cymmy ero KOpHEH, MpWHaIJIEKAIINX
npoMexyTky [0; 3 ]

A)9r;

B)75x;

C)5m;

D)6r;

E)dn.

6. Haiimure o0Gmacts onpeneneHust GyHKIUH y = [tgx

A) 0<x<mn, nez;
B) gn<x3nn, nezs:

C) —n<x<m;
D) 0<x<m;

E) nn£X<g+nn, neZ

7. Pemmre ypaBHeHue: sin(% +Xx)+ sin(% —-X)= NE)

A) 2m,ne’Z;
B) .mn,neZ;

C) #+2m,neZ;
D) Het xopHeii;



E) %+%,nez.

8. Haiinure obnacts onpeaenenus GpyHkuuu: y = (x+1)/COSX.
A)x#£n +nh;nel.

B) x;t—l,x;t%nwzn;nez.
O x¢%+ﬂn;nez.

D) x¢%n+27zn;nez;

E)x #1/2.
9. HaiinuTe 3HaueHKe BeIpaXKeHus: 2 arcsin (—\/é /2) +arctg(-1) + arccos/2/2 .
A)2/3m. B)yn/3. C)-2n/3. D)n. E)n/2.

10. Pemute HepaBeHcTBO SiN X < —.

<)

[7[ or ) _
B)| —+m,— + 7 |\ne’Z,
6 6

C) (£+27zn;5—7[+27zn),nez;
6 6

D) (%+2ﬂn;l%ﬂ+27mj,nez ;

E) npyroii oTBer.

: 1
SIn X > 6,

11. Pemnte cucteMy HEpaBeHCTB: 1
COSX < —.

6

A) arccos% + 27m; 7r —arcsin % + Zm} nheZ

B) arccos% + 27m; 7r — arcsin % +27znj neZ

C) arccos% + 270; 7r — arcsin % + 27znj heZ



D) (arccos% + 27n; £ — arcsin % +27zn} , heZ
.1 1
E) (arcsm 5 + 27, arccosg + Znnj , heZ

Bapuanm 2

1. Pemmre ypaBHeHue: Sint = %,
A) (—1)k*l%+ﬂk,k eZ.

k+1 7T
B) (~1) S rkkeZ,

Q) (—1)k%+%k,k cZ

D)n+6nk, keZ.

) Tk ke,
E)( ) 18+3 ke

X
2. Pemmre ypaBHenue (0 5 = \/§ .
A)£+7zn, neZ
3
B)%+27zn, neZ
C)z?ﬂ+27zn, neZ

D)%”Hzn,nez

E) npyroii orBer

X
3. Pemnre ypaBHeHue COS(E + ﬂ'j =0.
A) x=n+rk, keZ,
T
B) X:E +7k, keZ;

C) x=2nk, keZ,
D) x=n+27k, keZ.
E) npyroii oTBer.

4. Pemute ypaBHeHHe SINX=1



A) %+27zn,nez;
B) m,neZ;
Q) %mn,nez;

D) 2m,neZ;
E) npyroi orBeT

. X X
5. Haiiqure pemienue ypaBHeHus SIN > —110052 =0 wus unrepnana (5m; 9n).

A)6n+Z,
2

T
B) 6m - —.
) 6m -

C) 6m.

D) 9z - z
3
T

E)8t+ —.
)8+

6. Haiiure oGmacts onpeseserus GyHKun y = Vsinx
A) 0<x<mn, nez;

B) gn<xsnn, neZs:

C) -m<x<m;
D) 0<x<m

E) nn3x<g+nn, neZ

7. Petnte ypaBHenue: Sin 3X + 0,5=0

A) (—1)“1%+7zk,kez.

B) (—1)k+1%+37zk,kez.

o) 1) Z+Zkkez.
) ( )36 5 kike
Mrn+o6nk keZ.

k+1 7T T

E) (-1) E+§k,kez.

8.Haiigure o6macts onpenencHust GyHKIuM: y = (x+2)/SiNX.
A) x#m + 1h; ne Z.

B) x;t—l,x;t%nwzn;nez.



@) x;t%wzn;nez.

) x¢%n+27zn;nez;

E)x #1/2.

9. Haiigure 3HaueHne BeIpakeHHs:Sin(arcsin~ —

2
V2

A)T

B) 0,5
C)0

D) 1
E)- 0,5

10. PemuTe HepaBeHcTBO SIN X > ——.
A) (—2—”+27zn;2—7z+27znj,nez;
3 3
B)(£+27zn;2—7[+27zn),nez;
3 3
0 (—£+2ﬂn;z+2ﬂn],nez;
3 3

z[)(—£+7zn'£+7znj neZ
3 '3 o

E) npyroii oTBer.

J3

arcsmT).

11. Pemuts HepaBencTBo : COS2X +5COSX +3>0

A) —E+2nn;ﬁ+2nn nNez
6 6

B) —E+2nn;E+2nn ,nNez
4 4

C) —E+2nn;E+2nn nNez
3 3

21 21
D) ——+27zn;—+27zn},nez
3 3

E) [—3—n+2nn;3—n+2nn}n ez
4 4



Pasnen «I'eomerpusn» 2 cemecTp
Bapuanm 1

1. Yersipexyromsauk ABCD u tpeyronsank ADM ne nexxat B ogHO# rutockocTH. 1o kakoi
npsiMoit mepecekarorces mockoctu BCD u CDM?

a) AD; c

6) CD; B

B) BM.

2. Kaxwue pedpa terparapa MABC nepecekaer mpsimas KL?

a) AM u AB; 6) AM u MC; B) AM, MC u CB.
M

AN

3. Kak OyayT pacnionoxens! mpsimbie MB u KL? (cm. puc.)

a) KL || MB
6) KL N MB
B) KL — MB

4. Kakue U3 HUKEONMHCAHHBIX MPHU3M SIBJISIOTCS PABUIbHBIMU?

a) MpU3Ma, y KOTOpOi OCHOBAaHUS — PAaBUIIbHBIE MHOTOYTOJIbHUKU;

0) npu3Ma, y KOTOpoil 60KOBBIE TPaHU — paBHbBIE MPSMOYTOJILHUKHY;

B) MpsMas MpU3Ma, y KOTOPOi B OCHOBAHUU JIEKUT NMPABUIBLHBIA MHOTOYTOJIbHUK;
C) cpeny JaHHBIX ONMCAHUI MPAaBUIBHON IPU3MBI HET.

5. B mpaBunbpHO 4eTHIPEeXyroJbHOW MUPaMUJIE CTOPOHA OCHOBAHUS 4 = 22 cM, BbicoTa
nupamuasl H=1 cm. Halinure nmiuomans quaroHaabHOTO CEYCHHS.
a) 2 cM?;
0) 4 cMm?;
B) 2v2 cm;
\/—

2
r) 5 cM?.

6. Lunuanap katutces mo miockoctu. Kakas ¢purypa nmosyduTcs npu JBHKEHHH €ro OCH?
a) MWIAH]P



0) IIOCKOCTh
B) OKpPY>KHOCTh
I') IPSIMOYTOJIbHUK

7. Kakoli reomeTpuueckoil GUTYpPOH SBIAETCS MHOXKECTBO TOYEK IPOCTPAHCTRA,
PaBHOYJAJICHHBIX OT AAHHOU TOYKU?

a) OKPY>XHOCTh

0) map

B) cdepa

) Kpyr

8. PeOpo mpaBmisHOTO TeTpasapa paBHo 1 cMm. Haiimurte mimomans OOKOBOW MOBEPXHOCTH
TeTpa’ipa.

a) LES.
4

0) 34£ cM?
B) V3 cm?

) 9 cm?

9. Beicota mwmHApa 3 cM, paanyc OCHOBaHUS paBeH 2 cM. Haiimure HauOOJIbIIYIO JUTHHY
KapaHJamia, KOTOPBIA MOJTHOCTHIO TOMECTHIICS ObI B 3TOT IHITHHIIP.

a)3 cMm

6) V13 cm

B) 5 cMm

r) 4,5 cMm

10. BepHo 1 yTBep:KIeHUE: €CII NIpsiMasi a TiepecekaeT npsMyro b, a mpsimasi b mepecekaer
PSIMYIO C, TO TIPSIMBIE @ U C - TIEPECEKAIONIUECS TPSMBIC?

a) na

0) HeT

11. Onna u3 quaroHanei pom6a paBHa ero ctopoHne. KakoBel BHyTpeHHHUE YTIIBI 3TOT0 poMOa?
a) 45°m 90°

6) Bce mo 90°

B) 60°n 120°

r) 45% 1 135°

12. Cronsip ¢ mMOMOUIbIO JIBYX HUTEH mpoBepsieT, OyJeT JM yCTOMYMBO CTOSITh Ha IOy
M3TOTOBJIEHHBIN UM CTOJI, UMEIOIIMI YeThIpe HOXKKU. Kak Hy)KHO HaTAHYyTb HUTU?

a). ) o @)

e ®
') TaK TPOBEPUTDH HEIB35I

13. Otpe3ok mmuHOI 10 cM 06pasyer ¢ I0cKocTho yron 459 . OnuH KOHeI JaHHOTO OTpe3Ka

JIKUT B TUIOCKOCTH. Ha KakoM paccTOSHUM OT TUIOCKOCTH HAXOJUTCSI BTOPOW KOHEI] OTpe3Ka?
a) 10 cm



0)5cm
B) 7 cM

r) 5vV2 cM

14. TloBepxHocTh mapa paBHa 9 cm? . UeMmy paBeH 06beM TOro mapa?
a) 4,5t cm®

6) 36w cm®

B) 108w cm®

r) 108 cm®

15. TInomanps 60KOBOIT MOBEPXHOCTH Ky6a paBHa 36 cm?. UeMy paBHA UaroHalb 3TOro Kyoa?
a) 3vV2 cm
6) 43 cm
B) 3v3 cM
r) V18 cm

16. TIpAMOYTONBHBIA TPEYrodbHUMK C KATETOM, PABHBIM 5 CM M mpuiexamuM yriaom 60°,
BpaIaeTcsi BOKPYT 3TOro karera. Haiiiure monans 60KOBOW MOBEPXHOCTH MOTyYEHHON (PUTYPHI.

a) 50v3 m cm?

6) 253 m cM?

B) 507 cm?

r) 75T cM?

17. B mpaBUIbHOM YETHIPEXYTOJbHOM MpHU3Me AMAaroHaJbHOE CEeYeHHe — KBajaparT co
cTopoHoii 3v2 cM. Haiiure miomma s OCHOBAHHUS TIPH3MBL.

a) 6 cm?

6) 18 cm?

B) 4,5 cm?

) 9 cm?

18. BoicoTa KoHyca paBHa 44/3 cM, a yron mpu BepIIMHE OCeBOro ceueHusi pasex 1200,
Haitgure nimoniaar OCHOBaHMS KOHYCA.

a) 1202 cm?

6) 136 m cm?

B) 144 1 cm?

r) 2431 cm?

19. Ecmu ABCDA1B1C1D; — xy0, Touka M — cepeamna pedpa A1B1u touka N — cepennna
pe6pa Ai1D1, To BepHBI I BBIcKa3eBanus: 1). ZAD1C =90° 2). MN||BD

a). BepHO 1 B). BepHo l u2

0). BepHO 2 r). BEpHBIX HET

20. CDEK — kBazgpar co cTropoHoii, paBHOW 2 cM, BD — mepneHnukynsp K IJIOCKOCTH
kBajapara. Haliqure paccrosnue ot Touku B 10 mockoctu kBajparta, ecnu BK = V72 cwm.

a) 8vV2 cm
0) 6 cMm
B) 8 cM



r) 6vV3 cm

Bapuanm 2
1. ABCDA:BiCiD: — mnapamnenenunen. Kakme wu3 pebep dToro mapaienenuneaa
nepecekaet npsimas MK? Ds Ci
a) AA1 |
6) AA1 1 BBy A
B) BB1 u CCy ' i Bi |
r) AA1, BB1u CCy I — |
K / M
— //!_D _______ ——_Jc
/// 7 //
A /B

2. ABCDA:1B:1C:1D1 — yerbipexyronpHas nmpusma. Ha ueprexe npsmeie KL, MN, BD1 u PO
— napauienbHbl. Kakue u3 3TuX MpsSMbIX MapajuieTbHbl Ha cCaMOM Jieje?

a) KL u MN D, c
6) KL u BD1 :\\ !
B) KL 1 OP 1\ °
A !
r) MN u BD; 1 i \\\ 4 -
K : \\
\\ I \\
v APN N e
\/ \ \
//‘ L \ \ //
\ \
/ N \ //
A M B
3. Kaxk O0yayt pacnionoxxens! npsimeie BD1 u OP? (cM. puc.2)
a) BD: || OP
6) BD:n OP
B) BD: =~ OP

4. Kakue U3 HUKEONMCAHHBIX MMUPAMU]] SBIISIOTCS MPaBUILHBIMU:

a) Mupamuaa, y KOTopoil Bce O0KoBbIE pedpa paBHbI;

0) nupamMuaa, y KOTOPOH OCHOBaHHE — MPaBHJIBHBIH MHOTOYTOJIBHUK, @ BBICOTA MPOXOJIUT
4yepes3 ero LEHTP;

B) MMpaMU/a, y KOTOPOH Bce OOKOBBIE TPaHH PABHbI?

5. B nmpaBuiibHOM TpeyroabHON MpU3Me CTOPOHA OCHOBAaHUS paBHA 24 cM, a 60KoBOE pedpo
10 cm. Haipgure nepuMerp cedeHMs, NPOXOIALIETO 4Yepe3 CTOPOHY HHWIKHErO OCHOBAaHUS M
IIPOTUBOIIOJIOKHYIO BEPIINHY BEPXHETO OCHOBAHMSL.

a) 68 cm

0) 58 cm

B) 76 cM

r) 44 cm



6. KoHyc KaTUTCS MO IJIOCKOCTH TakK, YTO €ro BEpIIMHA OCTAeTCs HemoaABMxkHOU. Kakyro
¢burypy onmcheIBaeT IIEHTp OCHOBAaHHs KOHyca?

a) OKPY>XHOCTh

0) Kpyr

B) IIPSMYIO

') TOUKY

7. Kaxoii reomerpuueckoil (UTYpoill SBISETCS MHOXKECTBO TOYEK IPOCTPAHCTBA,
yIAJIEHHBIX OT JaHHOM TOYKH Ha paccTOsIHUE, HEe OoJbliee JaHHOTO?

a) OKpPY>KHOCTb

0) Kpyr

B) cdepa

T) map

8. Bce BBICOTBI JaHHOTO TpEYrojbHHUKA IIEPECEKAIOTCS B OIHOM U3 ero BepiuuH. Kakoii aTo
TPEYroabHUK?

a) pa3HOCTOPOHHUIHA

0) paBHOOEIPEHHBIN

B) PaBHOCTOPOHHUM

T') IPSIMOYTOJIbHBIN

9. OceBoe ceueHHe MIMHIPA — KBAJIpAT, JUTMHA TUAaroHaH KOToporo paBHa 20 cM. MoxxHO
JI¥ B 3TOT IIMJIMH]P TOMECTHUTH IIap C PATUycoM 7 cm?

a) na

0) HeT

10. Tlnomans JMATOHATBHOrO CcedyeHMs Kyba paBHa 8 V2 cm? Haiigure miomans
MOBEPXHOCTH KyOa.

a) 36v2 cm?

6) 24v/3 cm?

B) 36 cMm?

r) 48 cM?

11. Kak momxHBI OBITH PACIOIOKEHBI TOJI03bsI JIBDK OTHOCHTEIBHO APYT NPYyra, YTOOBI
JBDKHUK ynan?

a) mapaJuIeIbHO

0) mepecekarbcs

B) CKpEILMBATHCS

12. Tpu Myxu cuaenu Ha TOToJKe. B 12 4acoB JqHS OHM paslieTeNICh B Pa3HBIC CTOPOHBI.
Uepes kakoe BpeMsi OHU OKaXYyTCsl B OJTHOM TJIOCKOCTU?

a) uepes 12 gacos

0) MoKa CHOBA HE CSIIyT Ha CTEHY WJIU MIOTOJIOK

B) B J11000€ BpeMs OyyT B OJTHOM TJIOCKOCTH

T') B 9TOT JICHb B OJJHOU TUIOCKOCTH OHH YK€ He OyIyT HU B KaKO€ BPEMs.

13. B mupamuge SABC pebpo SA nepneHAuKyISIpHO MIOCKOCTH OCHOBAHHS IMHPAMHJIBI.
AB=AC=4cm SA=3cmM 2A=90°. Haiigure 1InHBI pedep SC, SB, BC.



a)5;5;4,8cm
0)7;7;8 cm
B)S5;5;4 V2 cm
r)7;7,; 8v3 cm

14. O6beM KoHyca paBer 9vV3 1 cm® . Haifaure BBICOTY KOHYCA, SCIIH €r0 0CEBOE CEUCHUE —
PaBHOCTOPOHHUI TPEYTOJIbHUK.

a)3 cm

6) 3V3 cm

B) V3 cMm

r) 6v3 cm

15. Bce pebpa npaBHIIbHOM TpeyroipHOW MHpaMuIbl paBHEI 2 cM. Haiinute anodemy.
a)2 cMm

6) 2v/3 cm

B) V3 cM

V3
r)7CM

16. ABCD — kBaapar, BM neprnenaukyssip K IUIOCKOCTH KBaapara. Haliqure 1uimHy oTpeska
DM, ecim AB = V12 cm, BM =5 cm.

a) 6 cm

6) 7 cm

B) 6v2 cM

r)5V3 oM

17. ABCDA1B1C1D1=ky6 u Touka K — cepenuna pedpa AB, Touka M — cepenuna pedpa AD.
Kakue 13 BeIcka3bIBaHUN Oy1yT BEpHBIMHU:

1. £AB1C=90°;

2. KM|l B:C.

a) BepHo 1

0) BepHO 2

B) BepHO 1 u 2

') BEpHBIX HET

18. TIpsIMOYTONBHHUK cO cTOpoHAaMH 6 M M 4 IM Bpamaercs BOKPYT MEHBIICH CTOPOHBI.
Haiinure momaas NOBEPXHOCTH TENA BPALLECHUS.

a) 80 ;M2

6) 120 7 om?

B) 32 m am?

)42 T 1M

19. B mockocTu B3sTHI Tpon3BOIbHO Toukd A, B, C. Touka D B3siTa mpOU3BOJIIBHO BHE 3TOM
iockocTd. MoxeT i1 yetbipexyroisHuk ABCD Ob1Th Tpanerueii?

a) MOXET;

0) HET HE MOXET.



20. B mpocrtpaHcTBe B3dTa MpsAMasi @ ¥ Touka A BHE 3TOM psMoil. MOXKHO JIH YTBEpXKIaTh,
yT0 J100as npsiMasi, IpoOBeJCHHAs Yepe3 TOUKY A U nepecekarolas IpsMyro a, JIEKUT ¢ Hell B OTHOMN
MJIOCKOCTH?

a) na;

0) Her;

B) HE BCer/ia.

5.3 KoMIuieKT MaTepuaJsioB JJisl IPOBeAeHUS NPAKTHYECKUX 3aHATHI

IIepeyeHb YCTHBIX BONPOCOB MO TeMAaM:

Tema 1. BBenenue.

1.

IIpumMeHeHne MaTeMaTUYeCKMX 3HAHMW IIPpM pEUIeHUM MPEIMETHBIX 3a1ad [0

cunenuaiabHocTy 38.02.06 duHaHCHL.

Tema 2. Pa3BuTHe NOHATHS O YHCJIE.

1.

beckoneunas nepuoaudeckas ApoOs.

2. HppanuoHanbHOE YHUCIIO.
3. beckoHe4HO yObIBaIOIIask TEOMETPHUECKAs IPOTPECCHSL.

Tema 3. Kopumn, crenenu u jorapugmsi.

1.
2.

Kopens cTenenu n> 1 1 ero cBoMcTBa.
[IpeoOpazoBanue BeIpaKEHUM, CONIEPKAMNUX PATUKAIIBI.

3. Jlorapupm uncna. OcHoBHOE JorapudmMudeckoe TOXAeCTBO. [lecaTHUHbIi 1
HaTYypaJIbHBIH JIOTapU(PMBbI.
4. CaoiictBa jorapumoB: sorapudm Npou3BeIeHUs, YACTHOTO, CTETICHH.

Tema 4. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBeE.

1. TloHATue ABYTpaHHOTIO YIJIa U JINHEHHOTO yIJla, KOTOPBIM OH U3MEpseTCsl.

2. Ormpenenenue NeprneHIUKYISPHBIX INIOCKOCTEH. Y cI0BUE MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEM.

3. Brpluncnenue yrioB MeXay IpSMbIMU U IJIOCKOCTSMHU.

Tema 5. KomOunaTopuka.

1. ®opmy:sl uncna nepecTaHOBOK, COUYETAHHUM, pa3MEIIeHUH.

2. ®opmyna 6uHoma Herorona. Tpeyronbpuuk [lackans.

Tema 6. KoopanHaThl M BEKTOPBI.

1. IlpsamoyronbHas cucTeMa KOOpAWMHAT B MPOCTpPaHCTBE. JlekapTOBBI KOOpAMHATHI B
IIPOCTPAHCTBE.

1. Onpenenenue BeKTOpa, HYJEBOTO U €AMHUYHOTO BEKTOpOB. CBOICTBA BEKTOPOB.

2. Ormpenenenue paBHBIX BEKTOPOB U IPOTUBOIOJIOKHBIX BEKTOpoB. JlelicTBus ¢
BEKTOPaMH.

3. Omnpenenenne KOJTMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB. PaznoxeHne BeKTopa 1o IByM
HEKOJUIMHEApHBIM BEKTOpaM.

4. Koopaunatsl BekTopa. CBsI3b MEXy KOOpAWHATaMHU TOUYKH U BEKTOpA.

5. VYron mexnay Bekropamu. CKaIpHOE MPOU3BEICHUE BEKTOPOB.

6. VYpasaenue miockocT. @opmMyIia pacCTOSHUS OT TOUKH J0 TNIOCKOCTH.

7. Tlonarue o cummeTpuu B mpocTpaHcTBe. Bunbl cummetpun. [lapaminenbHbiid mepeHoc.



Tema 7. OcHOBBI TPUTOHOMETPHH.

1. Tpuronomerpuueckue GopMyJsibl ABOHHOIO yIJia U OJIOBUHHOTO yIJa.

2. Tpuronomerpuueckue (OpMyJabl MPeoOpPa3OBaHUSA CYMMBl TPHUTOHOMETPHUECKUX
(GYyHKUMI B IPOU3BECHHUE U IPOU3BEICHUS B CYMMY.

3.  OOmme ¢hopMymbl A1 pelIeHUs MPOCTEHIINX TPUTOHOMETPUIECKUN ypaBHEHUH.

4. @opmynbl A7 pPEUIEHHUs NPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUH (YacTHbIE
cilydau).

Tema 8. ®ynkuuu u rpadpuxn.

1. ®ynxiuu y = VX , UX CBOHCTBA U TpadHKH.

2. CrenenHas (pyHKIUS C HATYpaJbHBIM [TOKa3aTeeM, e€ CBOMCTBA U IrpaduK.

3. CrenenHast QyHKIHS ¢ palliOHAIBHBIM MTOKA3aTEJIEM.

4. BepTUKaJbHbIE U TOPU3OHTAIbHBIE ACUMITOTHI rpadukoB. ['paduku TpoOHO-THHEHHBIX
GyHKIMIA.

5. Iloka3zatenbHas GyHKIUS (IKCTIOHEHTA), €€ cBolicTBa U Tpaduk. Yuco e.

6. Jlorapudmudeckas GpyHkmus, e€ cBOWCTBA U TpaduK.

Tema 9. MHOrOrpaHHUKH U KPYTIJIbIe TeJIA.

4. OmnpeneneHue NpsAMON U HAKJIIOHHOM npu3Mbl. VX ameMeHTs! (BepiuuHbl, pédpa,
JIMaroHalid, TpaHu, OCHOBaHUS U OOKOBAsi TOBEPXHOCTH.)

5. Tlupamuna. Bunel nupamua. VX snemeHTs! (BeplHbl, péOpa, 1uaroHany, rpaHi,
OCHOBaHUs U OOKOBasi TOBEPXHOCTH.)

6. IlpeoOpazoBanue momobus. Cummerpuun B KyOe, B Mapajuiejenurene, B NpU3Me U
nUupaMu/ie.

7. Tena u MOBEPXHOCTH BpalllCHHUS.

8. Hwmuamp. [Tnomams MOBEPXHOCTH.

9. Komnyc. Yceuénnslii konyc. [lnomans noBepxHOCTH

10. Iap u cdepa, ux ceueHus. Y paBHEHHE CHEPHI.

Tema 10. Hauana maTeMaTH4ecKOro aHaau3a.
Onpenenenue Npou3BoHON (QYHKINH, €€ GU3NUECKUN CMBICIT.
@opMyITbI TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIINH.
[TpaBuna quddepeHurpoBanus.
[TpaBuiio BEIYMCIIEHUSI TPOU3BOTHON CIOKHON (QDYyHKIUH.
@opMyJIIbl TPOU3BOAHBIX OOPATHBIX (DYHKITHHA.
['eomeTpuyeckuii CMBICT TPOU3BOAHOW. ['padmueckas wWLTIOCTpamus. YpaBHEHHE
KacaTeJIbHOM K TpaduKy GyHKINH.
7. HeobxomuMoe m mgocTaToyHOE ycCioBHE Bo3pactanus (yOwBanus). HeoOxomumoe wu
JIOCTAaTOYHOE yCJIOBHE MakCUMyMa (MUHHUMYyMa) (QyHKIIUH.
8. HaxoxneHnne HauOOIBIIETO U HANMEHBINETO 3HAUCHHI (DYHKIIMY Ha OTPE3Ke.

ouhkowdE

Tema 11. UHuTerpas u ero npuMeHeHue.
1. TlepBooOpa3Has.

2. IlpaBuia BEIYHCIICHHS TIEPBOOOPA3HOIA.
3. Teopema HproTona—Jleitbnuia.

Tema 12. DileMeHTHI TeOpPHHU BEPOATHOCTEH 1 MATEMaTHYeCKOH CTATHCTHKH.
1. Kiaccuueckoe onpeneneHne BEPOSITHOCTH CITy9aifHOTO COOBITHS.



2. BeposATHOCTb CyMMBbI HECOBMECTHBIX COOBITHH.

Tema 13. YpaBHeHUS U HEPABEHCTBA.
1. Jlorapudmuyeckue ypaBHEHUS
2. Jlorapudmuyeckrue HepaBeHCTBA

IlepeyeHb npakTHYeCcKUX padoOT MO TEMAaM:
Tema 1. BBegenue.
[TpakTuueckoe 3ansTue Nel: O3HAKOMIICHHE C pOJIBIO MAaTeMaTHKH B HayKe, TEXHHUKE,
YKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJOTUSAX M IMPAKTUYECKOU IesTeNbHOCTH. O3HAKOMIICHHE C
HEJIIMU U 33JladaMyi U3YUYeHHUs] MaTeMaTHKH Ipu ocBoeHuU cneruaibHocT 38.02.06 duHaHCHI.

Tema 2. PazBurue NOHATHSA 0 YHUCIIE.

[TpakTdeckoe 3ausTue Nel: BeimonHeHHe apuMETHUSCKUX NCHCTBUN Ha/T IEIBIMU U
paloOHaIbHBIMU YHCIAMHU.

[Tpaktuyeckoe 3anstue No2: BoinoaHeHne apupMeTHIeCKUX NeHCTBHIA Hall
JENCTBUTEIBHBIMY YU CIIAMHU.

[Tpaktyeckoe 3anstue Ne3: Pemienne 3a1a4 Ha 6E€CKOHEUHO YOBIBAIOIYIO T€OMETPUIECKYIO
IIPOIPECCUIO.

[TpakTrueckoe 3ansaTue Ne4: HaxoxxeHue npuOInKEHHbIX 3HAUEHUN BEIUYUH U
HOTPEIIHOCTEN BBIYMCICHUN (a0COIIOTHON U OTHOCUTEINIBHOM); CPAaBHEHHE YHCIIOBBIX BBIPAKEHHM.

Tema 3. Kopumn, crenenn u jorapupmsi.

[TpakTrueckoe 3ansaTue Nel: O3HakOMJIEHHE C TOHATHEM KOPHSI N-il cTeneHu, CBOWCTBaMuU

paavKaIoB U IIPABUJIAMHU CPAaBHEHHS KOPHEH.

[IpakTuueckoe 3anstue Ne2: Beruncienue u cpaBHEHHE KOPHEH.

[Tpaktuyeckoe 3ansTHe Ne3: IlpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBbIpRKEHUM,
COZIepKAIIMX PAAUKAIIBL.

[Tpaktuyeckoe 3ansTue Ned: BrinmonHeHnue pacyeToB 1o Gpopmyiiam, coaepKaiiuM pagnKaibl,
OCYLIECTBIISI1 HEOOXOUMBIE MTOJICTAHOBKU U MpeoOpa3oBaHUsl.

[TpakTueckoe 3ansaTue NeS: PereHne nppalMoHaabHbIX YpaBHEHUI.

[TpakTueckoe 3anstue Ne6: HaxoxkneHue 3Haue€HUH CTENEHHM, WCIONB3Yys IpU
HE00XO0/IMMOCTH MHCTPYMEHTANIbHBIE CPECTBA.

IIpaktnueckoe 3ansaTHe Neo7: BrpluncineHue CTENeHEW C palMOHAIBHBIM I10KAa3aTeseM,
BBIIIOJIHECHUE NIPUKUJIKU 3HAYEHUsS CTEIIEHH, CPABHEHUE CTEIICHEH.

[Tpaktueckoe 3anstue Ne8: IlpeoOpazoBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
COZIepKAIIUX CTEIIEHH, IPUMEHSIsS] CBOMCTBA.

IIpakTrueckoe 3ansaTue Ne9: PenreHne nokasaTenbHbIX ypaBHEHUI.

[TpakTrueckoe 3ansaTue NelQ: Pemenue npukiaaHbIxX 3a/1a4 Ha CI0XKHBIE TIPOLEHTHI

Tema 4. [IpsiMmble ¥ MJI0CKOCTH B NPOCTPAHCTBeE.

IIpakTnueckoe 3ansaTue Nel: Pacrio3zHaBaHue Ha 4epTekax M MOJEISX PA3JIMYHBIX CIIy4acB
B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CYXKICHUM.

[Ipaktrnueckoe 3aHsaTue Ne2: BrinosHeHNEe MMOCTPOEHUS YIJIOB MEXKIY NPSAMBIMHA, PAMON U
IIJIOCKOCTBIO 10 ONKUCAHMIO U PACIIO3HABAHUE UX HA MOJEIISX.

IIpakTrueckoe 3ansaTre Ne3: BbIOJTHEHHE NOCTPOCHHUS YTIIOB MEKY TIIIOCKOCTSIMHU.

[TpakTueckoe 3ansTue Ned: [IppumeHeHHe NPU3HAKOB U CBOIMCTB PACIOIOKEHUS MPSIMBIX U
MJIOCKOCTEW MPH PEIICHUH 33]1a4.



[Tpaktuueckoe 3ansatue NoS: M300pakeHne Ha pUCYHKaxX M KOHCTPYMPOBAHHWE HA MOJEIISX
NEePIEHINKYJISIPOB U HAKIOHHBIX K IJIOCKOCTH, IPSAMBIX, APaJUIEIbHBIX MIIOCKOCTEH 1 000CHOBaHHE
MIOCTPOEHHUSI.

[Ipaktuueckoe 3ansatue Ne6: M300pakeHrne Ha PUCYHKaX M KOHCTPYMPOBAHHUE HA MOMACIIAX
YIJIOB MEXIY MPSMOM U IIIOCKOCTHIO.

IIpakTrueckoe 3ansaTue Ne7: PemieHue 3a1a4 Ha BBIYMCIIEHUE TFEOMETPUUYECKUX BEJIMYUH.

[Tpaktueckoe 3ansaTtue Ne8: M3oOpaxeHne Ha dYeprexax U MOJEISIX PACCTOSHUS U
000CHOBAaHUE CBOUX CYKICHUM.

[IpakTrnueckoe 3ausatue Ne9: OnpeneneHre U BEIYUCICHUE PACCTOSIHUM B TPOCTPAHCTBE.

[Tpaktuyeckoe 3anstue NelO: Ilpumenenue GopMyi1 U TeOpeM MIAHUMETPUU ISl PEILICHHS
3azay.

Tema 5. KomOunaropuxa.

[TpakTrueckoe 3ansaTue Nel: Pemenne 3aja4 Ha OJCUET YKCIIa pa3MEILLCHUN.

[Ipaktuueckoe 3anstue Ne2: Pemienue 3a1a4 Ha OACUET YKCIIA IEPECTAHOBOK.

[TpakTrueckoe 3ansTue Ne3: PemieHue 3ajja4 Ha MOJCUET YHUCIIA COUETAHUH.

[TpakTueckoe 3ausatue Ne4: Pemienue 3agau Ha epe0op BapUaHTOB.

[TpakTideckoe 3ansitue NeS: PermeHre KOMOMHATOPHBIX 3a/Jad METOJOM Iepedopa U 1o
MIPaBUIy YMHOXKECHUS.

[TpakTaeckoe 3ansarue Ne6: dopmyna OuHoma Hprorona. CBoiicTBa OMHOMHHAIBHBIX
koad¢uimentoB. Tpeyronpauk [lackans.

Tema 6. KoopanHaThl 1 BEKTOPBI.

IIpakTnueckoe 3anaTne Nel: M3ydyeHue nexkapToBOM CHCTEMBI KOOPAMHAT B MPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAMHATAM TOYEK U INIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.

[TpakTueckoe 3ansatue Ne2: Haxoxx/ieHue ypaBHEHUIN OKPY>KHOCTH.

[Tpaktuyeckoe 3ansatue Ne3: HaxoxeHre ypaBHEHHH cepbl.

[TpakTueckoe 3anstue Ne4: Haxoxx/ieHue ypaBHEHUHN MIIOCKOCTH.

[TpakTrueckoe 3ansaTue NeS: BeluncieHne pacCTOSHUN MEXy TOUKaMH.

[TpakTueckoe 3ansTue Ne6: V3yueHue cBOMCTB BEKTOPHBIX BEJIWYUH, MPaBUI Pa3I0KEHHUSI
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE.

IIpakTnueckoe 3anstue Ne7: M3yyeHue CBOMCTB BEKTOPHBIX BEJIWYMH, IPABUJ HAXOXKICHUS
KOOPJIMHAT BEKTOPA B IIPOCTPAHCTBE.

[IpakTrnueckoe 3ansaTre Ne§: M3ydeHne CBONCTB BEKTOPHBIX BEJIMYWH, MPABUJ JEHCTBHU C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

IIpakTnueckoe 3ansTue Ne9: IlpumeHeHue TeopuM NMpU PEIICHWM 3a7a4 Ha JIEHCTBUS C
BEKTOPaMHU, KOOPJAUHATHBIA METO/.

[Ipaktnueckoe 3ansatue Nel(: IIpumeHeHMe BEKTOPOB Ml BBIYMCIICHHS BEJIIMYWH YTJIOB U
PacCTOSIHUM.

Tema 7. OcHOBBI TPUTOHOMETPHH.

ITpakTueckoe 3ansatue Nel: Pannannas mepa yria. BpamarensHoe IBHXEHHUE.

[Tpaktuyeckoe 3anarue Ne2: M300paxkeHne yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACHOJIOKEHUEM.

ITpakTrueckoe 3ansTue Ne3: CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YHCIIa.

[IpakTnueckoe 3ansaTue Ned: @opmyJibl TPUBEACHUS.

IIpaktrueckoe 3anstue Ne5: QopMyIibl CI0KEHHUS.

[IpakTnueckoe 3ansaTue Ne6: @opmMyJibl yABOCHUS.



[Tpaktuueckoe 3anstue Ne7: IlpeoOpa3oBaHuEe CyMMBI TPHUTOHOMETPHUECKHX (DYHKIMH B
IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY.

[Ipaktuueckoe 3ansaThe No8: PelieHHe NPOCTEUIIMX TPUTOHOMETPUUYECKUX YpaBHEHHS.
[TpakTrueckoe 3ansaTue Ne9: Penienne npocTeiinX TpPUroHOMETPUUECKUX HEPABEHCTB.

[Ipaktuueckoe 3anstue NelO: OOparTHble TPUTOHOMETpHUUYECKHE (QYHKIWU: apKCHHYC,
apKKOCHHYC, apKTaHI'€HC.

Tema 8. ®ynkuuu u rpadpuxn.

[TpakTrueckoe 3ansaTue Nel: OG1acTh onpeaeneHuss 1 MHOKECTBO 3HAYCHUH (PYHKITUH.

[Tpaktuyeckoe 3ansitie Ne2: I'paduk QpyHKIMH, TOCTpoeHUE TpaduKOB PYHKIUH, 3aJaHHBIX
pasIMYHBIMU CIIOCOOaMHU.

[Ipaktuueckoe 3ansatue Ne3: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHHMYEHHOCTb,
NEPUOIUYHOCTbD.

[TpakTueckoe 3ansitue Ned: CpolicTBa JIMHEHHOM, KBAaApPATUYHOW, KYyCOUHO-TMHEMHON U
JIpOOHO-TMHEWHOW (PYHKIIUH.

[Tpaktuyeckoe 3ansitue NoS: IIpoMexyTKd Bo3pacTaHHsi M YOBIBaHHS, HauOOJbIIEEe H
HauMEHbIIIEE 3HAYECHMS], TOUKH dKCTPEMYMaA.

[Tpaktuyeckoe 3amstue Ne6: Apudmermueckue omepauuu Han ¢GyHKIusMU. CroxxHas
byHKIUS (KOMITO3ULINSA).

[TpakTiaeckoe 3ausaTue No7: O6paTHbIe QYHKIIUN U UX TPaAPUKH.

[Tpaktuyeckoe 3ansaTre Ne8: CBolicTBa M rpaduKH CUHYCa, KOCHHYCA, TAHT'€HCA U KOTAHT€HCa.

[Tpaktudeckoe 3anstue Ne9: OOpaTHbIE TPUTOHOMETPHUYECKUE (PYHKITUH.

[Tpaktuyeckoe 3anstue NelO: IIpeoOpazoBanus rpaduka ¢yHKuMU. [apMoHMYecKHe
Kosie0aHusl.

Tema 9. MHOrOrpaHHUKH U KPYTJIbIe TeJIA.

[Tpaktuyeckoe 3ansTre Nel: M300paskeHre MHOTOTPaHHUKOB U BBITIOJHEHUE IOCTPOEHUS Ha
N300paXEeHUSIX U MOJENISIX MHOTOTPAHHHUKOB.

[TpakTueckoe 3ansaTue Ne2: BplunciieHMe JIMHEHHBIX DJIEMEHTOB U YIVIOB B
MPOCTPAHCTBEHHBIX KOHQUTYpaLHsIX, apTYMEHTUPOBAHNE CBOUX CYKIACHHM.

[Tpaktuyeckoe 3anstue Ne3: [ToctpoeHue npocTeimux cedyeHuit Kyoa, MpU3MBbl, TUPAMUIBL.
IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

[Tpaktuyeckoe 3ansTHEe Ned: M300pa’keHHME OCHOBHBIX MHOIOI'PDAaHHMKOB U BBINOJIHEHUE
PUCYHKOB I10 YCIIOBHUSM 3a/1a4.

[TpakTueckoe 3anstue NeS: PemeHue 3ajau Ha IOCTPOEHUE CEUEHMM, BBIYMCIECHUE JUIMH,
pacCTOSHUM, YTII0B, TJIOMIA/ICH.

[TpakTueckoe 3anarue Ne6: [IppumeHeHre CBONCTB CUMMETPUH NIPU PELLIEHUH 3a7a4 Ha Tella
BpallleHusi, KoMOuHanuio ten. M3o0pakeHne OCHOBHBIX KPYIJIBIX TeNl U BBINOJIHEHHWE PUCYHKA IO
YCJIOBHIO 33J1a4H.

Tema 10. Hauana maTeMaTH4YeCKOro aHAJIH3A.

[Tpaktueckoe 3aHsTHe Nel: V3yuenue u ¢opMyIupoBaHHE €€ MEXaHWYECKOro U
TEOMETPUUYECKOTO CMBICIA, HM3yYEHHUE QIrOpPUTMa BBIUMCICHHMS TPOM3BOAHOM Ha IPUMEpPE
BBIUMCJIEHHUS] MTHOBEHHON CKOPOCTH U YTII0BOr0 KO3 UIIMEHTa KacaTeIbHOM.

[Tpaktuyeckoe 3ausTre Ne2: CocraBieHue ypaBHEHHUS KacaTeIbHOU B 00IIEM BUIE. Y CBOCHHE
npaBui auddepeHIMpoBaHus, TaOIUIIBI IPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIMH, MPUMEHEHHUE IS
nuddepeHpoBanus GyHKINN, COCTaBICHUS YPAaBHEHUS KacaTeIbHOM.

[TpakTtrueckoe 3anstre Ne3: M3ydyeHne TeopeM O CBSA3M CBOMCTB (PYHKIIMU W TIPOU3BOJIHOM,
(dbopMyIHpOBKa HX.



[Ipaktnueckoe 3anarue Ned: IIpoBeneHue ¢ MNOMOIIBIO MPOU3BOAHON HCCIEIOBAHUS
¢yHKuMYM, 3a1aHHON (OPMYIIO. YCTaHOBJIEHUE CBA3HM CBOMCTB (DYHKIIMHM M MPOU3BOAHON MO HX
rpadukam.

IIpaktrueckoe 3anatue NeS: [IpuMeHeHre NIpoOU3BOAHOM IS pELICHUS 3a1a4 Ha HaX0XKICHUE
HauOOJIbIIEr0, HAUMEHBILET0 3HAUCHHSI U Ha HaX0XKJICHHE IKCTpEMyMa.

[TpakTueckoe 3ansTHe Ne6: IIpumepbl HCIIOJIB30BAHMS MPOU3BOAHOM JUIsl HAXOXKJIECHUS
HAWIy4IlIero peleHus B IPUKIAIHbIX 3a1a4ax.

Tema 11. UuTerpa u ero npuMeHeHue.

[TpakTaeckoe 3austue Nel: [lepBooOpa3zHasi.

[Tpaktrueckue 3ausatus No2-4: M3ydeHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM.

[TpakTuyeckue 3ausaTust Ne5-7: MzyueHue npaBuiia BEIYUCICHUS TIEPBOOOPA3HOM.

u TeopeMbl HetoTona—JIeiiOHuIa.

[TpakTueckoe 3anarue Ne8: Pemienue 3amau Ha cBsI3b NEPBOOOPA3HOM U €€ IMPOU3BOJHOM,
BBIUMCJICHHUE NTEPBOOOPA3HOM Al JAHHON (PYHKIIUH.

[TpakTrueckue 3anatus Ne9-10: Pemenue 3a1a4 Ha IpUMEHEHUE UHTETpasla JijIsl BBIYMCIICHUS
(bu3nYECKUX BEIWYHMH U TUIOHIAICH.

Tema 12. Di1eMeHTBI TeOPUH BEPOATHOCTEH U MAaTEeMATHYECKOH CTATUCTHKH.

[Tpaktnueckue 3ansaTus Nel-2: 3ydeHne KIIacCMYECKOrO OIpPENEIeHUs] BEPOATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

[TpakTrueckue 3anstust Ne3-4: PaccmoTpeHne npuMepoB BbIYUCIIEHUSI BEPOATHOCTEM.

[TpakTuyeckue 3ansaTst Ne5-7: Perienue 3a1a4 Ha BBIYUCICHNUE BEPOSITHOCTEN COOBITHMA.

[Tpaxtrueckue 3anstust Ne8-9: CinyyaiiHast Benu4yuHa.

[Tpaktuyeckue 3ausatust NelO: [IpencraBnenue JaHHBIX (TaOIUIBI, TUArpaMMBI, TpapUKH).

Tema 13. YpaBHeHNS U HEPABEHCTBA.

[Tpaktrueckue 3anstust Nel: Pemenue paimoHanbHbIX YpaBHEHUM U CUCTEM.

[TpakTueckue 3ansatust Ne2: Pemenue uppaiMoHaIbHBIX YPaBHEHUH U CUCTEM.

[Tpaktrueckue 3anstust Ne3: Pemienue nokasarenbHbIX YpaBHEHUN U CUCTEM.

[TpakTueckue 3ansatus Ned: PemeHne TpUroHoOMETpUYECKUX YPAaBHEHUI U CUCTEM.

[Tpaktueckue 3ansaTust NeS: Vcnonb3oBaHue CBOWCTB U IpaduKoOB (PyHKUMN Ui pelieHus
YPaBHEHUM.

IIpaktnueckue 3aHATHS Ne6-7: PemieHue ypaBHEHHMH C NIPUMEHEHUEM BCEX IPUEMOB
(pa3no)keHus: Ha MHOXKUTEIH, BBEJICHNSI HOBBIX HEU3BECTHBIX, I10/ICTAHOBKHU, IPah)uIeCcKOro MeTo1a).

IIpakTnueckue 3aHaTus Ne8-9: PemeHne cucreM ypaBHEHHMU C IPUMEHEHUEM Pa3IMYHBIX
CIOCO00B.

[Tpaktiueckue 3anstust NelO-11: Vcnonbs3oBanue cBoiicTB UM TpadukoB (yHKUMN Tpu
pELICHUU HEPABEHCTB.

IIpakTnueckue 3ansaTrs Nel2-13: Pemenrie HEpaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.

IIpaktnueckue 3aHaTHs Nel4: IlpuMeHeHHe MaTeMaTM4ECKMX METONOB Il PELICHUs
coJiepKaTeNbHbIX 337a4 U3 pa3IMyHbIX 00JacTell HAyKH U MPAKTUKH.

5.4. KoMmieKT BOpPOCOB JIs1 YCTHOT'O OIpoca.
Tema 1. BBenenne.

1. Kakyto posib urpaeT MareMaTuka B AesITeIbHOCTH (puHAHCHCTA?
2. Kakue nenu u3y4eHus MaTEMAaTUKH Bbl MOYKETE Ha3BaTh?



3. KakoBa posib MaTeMaTHKy B 5KOHOMHUKE?

Tema 2. PazBuTHe NOHATHSA 0 YMCIIE

1. Kakue uyncna Ha3pIBarOTCS HaTypalbHbIMH? Kakoe 3Ha4YeHHWE BBEACHO JUISI MHOXECTBA
HATYpaJIbHBIX YHCen?

2. Kakoe MHOXECTBO Ha3bIBAC€TCS MHOYKECTBOM PAIIMOHATBHBIX YHCET M KaK 3TO MHOXKECTBO
ob6o3Havaercs?

3. Kakue oObIKHOBEHHBIE po0u 00paIiatoTcsi B KOHEYHbIE JeCATUYHbIE?

4. Kakue uncia BXOJAT B MHOKECTBO LiesbIx uncen? Kakoe 0003HaueHe MPUHSTO AJIst TOTO
MHOkeCTBa?

5. Ilepeuncriure OCHOBHBIEC 3aKOHBI IEUCTBUN HaJ/l palliOHATbHBIMU YHCIIAMH.

6. Kakue 0ObIKHOBEHHBIE APOOU BBIPAXKAIOTCS TOJIBKO MPHOIMKEHHBIMH JECATUYHBIME?

7. Kakue necsiTuuHble TpoOH HA3bIBAIOTCS OECKOHEUHBIMH MEPHUOTUIECKIMU?

8. Uto Ha3pIBaeTCs MIEPUOIOM OCCKOHEYHON TIEPUOTUUYECKOMN IECATUIHON TpoOu?

9. Kakue nepuonuueckue ApoOu HA3bIBAIOTCS YHCTHIMH U CMEIIAHHBIMU U KaK COKPAILEHHO
OHM 3aIUCHIBAIOTCS?

10. Kak 3anuchIBatoOTCs LIeJIble YUCIa U KOHEUHBIE JeCSITUYHBIE IPO0U B BUJE OECKOHEUHBIX
NePUOANYECKUX Apo0eit?

11. JIroGast mu OeckoHEYHas MEPHOIUYECKAs IECATUYHAS APOOb SBISCTCS palliOHAIBHBIM
quciaom?

12. Kak 00paTUTh YUCTYIO MIEPHUOJUUECKYIO IECATUUHYIO APOOb B OOBIKHOBEHHYIO?

13. Kak 00paTtuTh CMENIaHHYIO MEPUOANIYECKYIO AECATHUHYIO TPOOb B OOBIKHOBEHHYIO?

14. Kakoe uCKIIOYeHHE MPEICTAaBIAET COOON OecKOHeuHas MepHOoAUYecKasl JeCATUYHAas
Jpo0b ¢ TieproioM 9?

15. Kakue uncna Ha3bIBAIOTCS JEHCTBUTENBHBIMH UPPAIMOHATBHBIME M Kak 0003HaYaeTcs
MHO>KECTBO HPPAMHMOHAIBHBIX YUCEIT?

16. [lokaxkute, 4TO HE CYNIECTBYET YHCIA, KBaJpaT KOTOPOTO paBeH 2.

17. Kakue 4riciia Ha3pIBatOTCS JEHCTBUTEILHBIMU M KaKO€ JUIsl HUX BBEJCHO 0003HAUYCHHE?

18. Kakumu cBoiicTBamMu 0071a1a€T MHOKECTBO JIEHCTBUTENBHBIX YUCEN?

19. Yto Ha3bIBaeTCsA YUCIOBOU MPAMON?

20.YT0 Ha3BIBAETCS YHCIOBBIM OTPE3KOM?

21. Yto Ha3pIBa€TCS YUCIOBBIM UHTEPBATIOM?

22. Kakve mpoMeXyTKH Ha3bIBAIOTCS OMYOTKPBITHIMU?

23. Kakne mpoMeKyTKH Ha3bIBAIOTCS OCCKOHSYHBIMU ?

24. Uto noHnMaeTcs o1 abCOIIOTHON BETHUMHOM NEHCTBUTENLHOTO uncia?

25. Ilouemy Henb3s1 IETUTh HA HYJb?

Tema 3. Kopuu, cTenenu u jorapupmol
. UTO Ha3bIBaIOT KOPHEM N-0i CTENEHU U3 HEOTPULIATEIILHOTO Yyucia?
. KopaeM HeueTHOI cTeneHu n U3 OTPUIIATEIHPHOTO YHCIa a Ha3bIBAIOT?
. HazoBute cBOliCcTBa KOPHS N-0 CTEIECHMU.
. Kakue cBoiicTBa cTeneHel BaMm U3BECTHBI?
. HazoBuTe 0CHOBHBIE CBOICTBA TOTapH(MOB.
. Kakoit norapudm Ha3pIBaeTCs 1eCATUIHBIM?
. Uto Takoe norapudm? Kak pemars sorapudmor?
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Tema 4. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE
. Kakue BbI 3HaeTe criocoObl 3a1aHus IPSIMOM B TTPOCTPaHCTBE?
2. Kakwue BbI 3HaeTe crocoObl 3a/1aHUs TIOCKOCTH?

[EEN



3. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapajlIeIbHBIMU?

4. Kakue npsiMble Ha3bIBalOTCS CKpEIIMBAOIIUMHUCA?

5. ChopmynupyiiTe TeopeMy O CyLUIECTBOBAaHMM M €IMHCTBEHHOCTU IPAMOI MapayuieabHON
JAHHOM.

6. Chopmynupyiite npu3HaK NapaeabHOCTH NPSIMBbIX.

7. YTo 3HaUUT: IpsIMas U IVIOCKOCTb MapalIeIbHbI?

8. Chopmynupyiite npu3HaK NapaieabHOCTH MPSIMOM U IIJIOCKOCTH.

9. Kakue miocKkocTH Ha3bIBAIOTCS MapalIeIbHBIMU?

10. Chopmynupyiite npu3HaK napamiesbHOCTU IIOCKOCTEH.

11. JloxaxxuTe, 4TO €CIIM JIBE€ NapajlieibHbIE JIOCKOCTU MEPECEKAIOTCS TPETHEH, TO MpsAMBbIE
nepeceyeHusl apajuiebHbl.

12. Jlokaxxute, YTO OTPE3KH NapaUICIbHBIX MPSIMBIX, 3aKIIOUEHHBIC MEXIy IBYMS
napajiebHbIMU MJIOCKOCTSIMU, PABHBI.

Tema 5. KomOunaropuka

1. Yro Takoe koMOnMHaTopuKa?

2. CKOJIBKO pa3JIMYHBIX MATU3HAYHBIX YHCETT MOYKHO 3aMucaTh ¢ momMoipto mudp 0,9,8,7,6,5?

3.CKOJBKO CYIIECTBYET PA3IMYHBIX KOJIOB, COCTOAIIMX M3 TPEX3HAYHOI'O YHCIA, U(PHI
KoToporo BwiOMparoTcs u3 uudp 1,2,3,4, u crenyromero 3a HUM TPeXOYKBEHHOTO CIIOBa, OYKBBI
KOTOPOTO BBIOMPAIOTCS U3 IIACHBIX OYKB pycCKOro andaBuTa?

4. Yto neXuT B OCHOBE KOMOMHATOPUKU?

5. Korna Bo3Hukia komOuHaTopuka? YTo crnocoOCTBOBAIO €€ BOZHUKHOBEHUIO?

6. UTo Ha3bIBAIOT pa3MEIICHUSIMHU, IEPECTAHOBKAMHU, COYETaHUAMU?

7. Ilpusenure popMyIIbl 1S MOACUETA UX YHCIIA.

Tema 6. KoopanHaTbl 1 BEeKTOPbI
1. Uto 0Opa3yroT TpH MOMapHO MEePHEHANKYIISIPHbIE TPSIMbIE C BHIOPAHHBIMU HAIPABIECHUSMU
U eMHUIIEH U3MEPEHUSI?
2. Kak o6o3HavaeTcst Hauano KoopAauHat?
3. IIpsimble ¢ BBIOpaHHBIMY Ha HUX HaIlPaBJICHUSIMHU Ha3bIBAIOTCS?
4. Yto Takoe mpsIMOYTOJIbHAS CUCTEMA KOOPIUHAT?
5. Kak Ha3pIBarOTCS MIIOCKOCTH, MMPOXOISIINE YepPe3 OCH KOOPIUHAT?

Tema 7. OCHOBBI TPUTOHOMETPHH.
. Kocunycom Ha3zpiBaeTcs ... TOUKH €JUHUYHON OKPY>KHOCTH.
. UTO Takoe eqUHNYHON OKPY>KHOCTH TaHT'€HC?
. Uro Ha3pIBaeTCs OpAMHATON TOYKU €AMHUYHON OKPYKHOCTHU?
. Uro Ha3bIBaeTcs abCMCCOM TOUKM €TMHUYHON OKPYKHOCTH?
. Kakas ¢pyHkuus siBnsiercs yeTHOn?
. Kakas ¢urypa HazpiBaetcs yriom?
. Korna nosiBunace pannychas Mmepa yria?
. Uto Takoe kocuHyc?
. UTo Ha3bIBa€TCS TAHT'€HCOM JCHCTBUTENHLHOTO YHCIa a?
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Tema 8. ®ynknuu u rpadguku.
1. Yro siBrsiercst rpadiKOM KBaapaTHIHON (DYHKITHH?
2. Yto HE0OX0IMMO ISl IOCTPOCHUS TpaduKa KBaApaTUIHON QPyHKIUN?
3. Kak Ha3bIBaeTCsl COOTBETCTBUE, YCTAHOBJIEHHOE 10 IIPABUITY, COINIACHO KOTOPOMY KaXKJJOMY
3HAYECHHUIO X U3 MHOXKECTBa X COOTBETCTBYET ONpPE/CICHHOE 3HAUCHHE V7



4. Kak Ha3bpIBaeTCs HE3aBUCHMAs MepeMeHHas?

5. Kak Ha3bIBaIOT MPOLIECC ONUCAHUS CBOUCTB (PYHKIIUHU?

6. Kak Ha3bpIBalOT 4YHMCIO, OT 3HAaKa KOTOPOTO 3aBHUCUT HalpaBieHHE BETBEH mapabosbl,
BO3pacTaHKUE WK YObIBaHUE TUHEHHON (QyHKIIMN?

7. Naiite onpenenenne ¢pyHkunu. Kakue criocoObl 3a1anust GyHKIMHM CYIIECTBYIOT?

8. UTo Ha3bIBAIOT 00JACTHIO OMPEACICHUS U 00JacThI0 3HaYCHUS (PYHKINN?

9. Kakyro ¢yHKIMIO Ha3bIBalOT YETHOW, HEYETHOM, BO3pacTarollel, yObIBaroOIIeH,
MOHOTOHHOM?

10. Yto Takoe TOYKa JIOKAIBHOTO MakcuMyMa (MUHUMYMa) QyHKIMK? YTO Takoe JTOKaIbHbIN
MakcUMyM (MUHEMYM) ¢yHkuuu? YeMm oTinvaercss HauOosbliee 3HaueHHE (YHKIMH OT €€
JIOKQJIbHOTO Makcumyma?

11. Yro nazpiBaroT rpadukom pynkiun? Kakue cBolicTBa MOXKHO ONPEACTUTH Y (PYHKIIUH,
3ajaHHOM rpaduueckn’?

Tema 9. MHOrorpaHHUKH M KpYIJIble TeJa.

1. VY kakoit mpu3Mbl BBICOTA COBIAAAET ¢ OOKOBBIM peOpom?

2. JIBa paBHBIX MHOT'OYTI'OJIbHUKA, JIEXKAIIHUE B APAJIICIBHBIX INIOCKOCTAX — 3TO ...

3. Kakoif 4eThIpexyrobHUK HE MOXKET ObITh OOKOBOM TPaHbBIO MTPHU3MBI?

4. Kakast npu3mMa siBJII€TCS IPaBUIIbHOM?

5. Uto Takoe MeprneHAuKYJsp, ONYUIEHHbIA C BEPXHEr0O OCHOBAHMS HA HUKHEE OCHOBAHHUE
MIPU3MBI?

6. CKOJIbKO rpaHell y mpu3Mbl, B OCHOBaHMM KOTOPOM HaXOJUTCS Tpanenus?

7. Kakas ¢urypa siBisieTcsi OCHOBaHHEM IMIINHApa?

8. Ilo kakoii hopmysie MOXKHO BBIYMCIUTD MOJIHYIO IOBEPXHOCTh LUIMHAPA?

9. Yro takoe npusma? Oxapakrepusyiite ee?

10. Kakoe Tenmo HaspiBatoT MHOTOTpaHHHKOM? ChopMmynupyiTe TeopeMy Diiiiepa O CBI3U
yucia pédep, rpaHei, BepIIMH MHOTOrpaHHUKa. Kakne MHOTOrpaHHUKH Ha3bIBalOT MPAaBUIbHBIMU?

11. Kakoii MHororpaHHMK Ha3biBaloT npusmoin? Ilepeuncnure Buabl npusm. Haszosure
3JIeMEHTHI Mpu3Mbl. Kak HalTH miomiaib 60KOBOM U MMOJHONW MOBEPXHOCTH, 00BEM MPU3MBbI?

12. Kakoe Teno HaspBalOT mapawienenmnenoM? Kakme — CymecTBYIOT — BHIBI
napanenenunenos? Ilepeuncnaure coiicTBa nmapamienenunena. Kak HailTi miomans O0koBoil u
MOJIHOM MOBEPXHOCTH, 00BEM MapajiesienuIea U NpsiMoyTrolbHOTo napajuienenunena?

13. Yro HaspBatoT nupamuaoi? HazoBure snemenThl nupamuibl. Kakyro nupamumy
Ha3bIBAIOT NpaBwiIbHON? Kak HaiiTh muiomaab G0KOBOH U MOJTHON MOBEPXHOCTH, 00BEM MUpPaMUIbI?

Tema 10. Hayasia MaTeMaTH4€CKOI0 aHAJIN3A.
1. Uro Ha3bIBatoT Npou3BOAHON (yHKIMHU B Touke? KakoBbl (pru3nueckuii 1 reoMeTpuiecKuii
CMBICTT TIPOU3BOAHOM?
2. Kakyto omnepanuto Ha3biBatoT AuddepenunpoBanuem? Ilepeunciure npaBuia u GopMyIibl
muddepernmponanus. KakoBa TexHIKa HaX0K/I€HUS TPOU3BOJHON CIOKHON QYHKIUH?

3. KaKoif BUJ IMeeT ypaBHeHne KacaTensHoii k rpaduky dyrkmm Y — f (%) g rouxe %o 2

4. TlepeuwcnuTe TIPU3HAKM BO3pAcTaHHs, YyObIBAHUA, KPUTEPUM HAXOXKIEHHS TOYEK
SKCTpEMyMa (yHKIHH.

5. TlpuBeaUTE ANTOPUTM HAXOKIECHHSI HAMOOBIIEro ¥ HAMMEHBIIETO 3HAYCHUs (PYHKIMH Ha

OTpe3sKe [a; 5]

6. UTo HA3BIBAIOT epBOOGPA3HO, HeOTpeeIeHHEIM HHTerparoM ans Gyrkuu Y — F () 2
[lepeuncnure cBOCTBA HEOMPEACICHHOTO HHTETpaa.



7. UTO HA3BIBAIOT OMpEIeNeHHbIM HHTerpaoM ot dymxmm Y = () 4a otpeske [& P17
[Tpusenure popmyny Herotona-JIeitOnuna. [lepeuncnure cBONCTBa ONPEIEICHHOTO HHTETpAJIA.

8. KakoB reoMeTprueckuii CMBICI OnpeeieHHoro narerpaina? Kak npuMeHsoT uaTerpai K
peneHno (pU3nYecKX U reOMETPUIECKUX 3a1a4u?

Tema 11. UHTerpaj u ero npuMeHeHue.

1. Yto Takoe unrerpain?

2. HenocpeacTBeHHOE MHTETPUPOBAHUE, METOJ IOJCTAHOBKH, UHTETPUPOBAHHUE IO YACTIM
370...

3. Uemy paBHa NpOU3BOAHAS OT HEOIIPEIEIECHHOIO UHTErpaia’?

4. Yemy paBeH HEONpPEAEICHHbIN HHTErpall OT alnreOpanyeckoil CyMMBbI ABYX HMJIM HECKOJIBKUX
GyHKIM?

5. UeMy paBeH onpezeeHHbII HHTErpaj ¢ OJUHAKOBBIMHU IIpeesiaMu?

6. Kak Ha3bIBaeTcs oneparys HaX0KJICHUS HEOIPEAEICHHOTO UHTerpasia?

Tema 12. Di1ieMeHTHI TeOPUH BePOSTHOCTEH U MATEMATHYECKOH CTATHCTHKH.
1. [aiiTe onpeneneHue cay4aiiHOro cOOBITHS.
2. UTO Ha3BIBAIOT BEPOSITHOCTBIO COOBITHS?
3. Chopmynupyiite TEOpEMBI CI0KEHUS U YMHOXKEHUS BEPOSITHOCTEH.

Tema 13. YpaBHeHHS 1 HEPaBEHCTBA.

1. Kakue ypaBHeHUs Ha3bIBAIOT JIMHEHHBIMHU? KakoBa TeXHUKA UX PEIICHUS?

2. Kakue ypaBHEHHMs Ha3bIBalOT KBaJgpaTHbIMH? KakoBa TexXHHMKa pelleHHs IOJHBIX U
HENOJIHBIX KBaApaTHbIX ypaBHeHU? Chopmynupyiite Teopemy Buera.

3. Kakue ypaBHeHMs Ha3bIBalOT pPALMOHAIBHBIMU (ApoOHO-panmoHanbHbIMH)? KakoBa
TEXHHMKA UX PELICHUS?

4. Kakue ypaBHEHUS Ha3bIBAIOT UppallmoHanbHbIMU? KakoBa TeXHUKA UX pelIeHus?

5. Kakue ypaBHeHUsI Ha3bIBaIOT MTOKa3aTeabHbIMU? KaKOBbI OCHOBHBIE METO/IbI UX PELICHHUS?

6. Kakue ypaBHeHMs Ha3bIBatoT Jorapudmuyeckumu? KakoBbl OCHOBHBIE METOABI HUX
petieHus?

7. Ilepeuncnure OCHOBHBIE BH/Ibl HEpaBeHCTB. KakoBa TeXHHKa pELIEHUS JHHEHHBIX,
KBaJIpaTHbIX, PALUOHAJIBHBIX W JIPOOHO-PALIMOHAIBHBIX, WPPALMOHAIBHBIX, [OKA3aTEIbHbIX,
JorapupMHUUECKUX HEPABEHCTB?

5.5. KoMnieKT MaTepHaJioB A5 MPOMEKYTOYHOI aTTeCcTallMu MO pe3yibTaTaM
OCBOEHMS TMCIUIIHHBI

3agaHus K 3K3aMeHy

Pasznen «Aaredpay.

1. Mara3uH 3aKynaeT [IBETOYHBIE TOPIIKH 110 ONTOBOM 11eHe 120 pyOsieit 3a mTyKy ¥ MpoJacT
¢ HaueHkoil 20%. Kakoe Haunbosbliee YMCI0 TaKMX TOPIIKOB MOXKHO KYIUTh B 3TOM Mara3uHe Ha
1000 py6neit?

2. 3amgauy Nel mpaBunbHO pemmmin 18 810 uenoBek, uto cocrtaBisieT 57% BBITYCKHUKOB
ropojia. CKOJIbKO BCEro BBITYCKHUKOB B TOM Topoze?



3. Ha cuery MammHoro mobunbHoro tenedona 0su1o 53 py0Ois, a mocie paroBopa ¢ JIeHou
octasiock 8 pybsneit. CKoIbKO MUHYT JJTUJIICS pa3roBop ¢ JIeHoi, ecau ojlHa MUHYTa pa3roBopa CTOUT
2 pyousa 50 xomneek?

4. Ha nuarpamme mokaszaHa CpelHEMECsAYHas TeMIEparypa Bo3ayxa B MUHCKE 3a KaXKIbli
mecs 2003 rona. [To ropu3oHTany yka3zpIBarOTCs MECSIIBI, [0 BEPTUKAIIM — TEMIIEpaTypa B Tpaaycax
Henbcus. Kakoit u3 nernux mecsimeB 2003 roma B cpeaHeM ObL1 caMbIM XononHBIM? B oTBete
YKaXHUTE CPEIHIOI0 TeMIIepaTypy B 3TOM Mecsle, B rpaaycax Llenbcus.

5. Ha pucyHke )XMpHBIMHM TOYKaMH [1OKa3aHO
CYTOYHOE KOJMYECTBO OCAJKOB, BBINAJABIINX B
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

TOPU30HTAIM  YKa3bIBAIOTCS 4YHCiIa Mecsua, II0 /‘
BEPTUKAIU — KOJIMYECTBO OCAJIKOB, BBIIIABIIMX B ! / \ /
COOTBETCTBYIOIIMA J€Hb, B Muwummerpax. s ’ / \ ) \ )/
HaIJIAJHOCTH XUPHBIE TOUKU HA PUCYHKE COCIUHEHHI | * / \ / \ 3 /

auHuen. Onpenenure no pUCyHKY, CKOJIBKO JHEN M3 | 1
JAHHOTO MEepHOoJa BBINANAJIO0 OT 3 10 7 MUJUIUMETPOB | ©
0CaJIKOB.

6. Ha pucyHke mokazaH rpaduk ABIKEHUS
aBToMOOMIIA 1o MapuipyTy. Ha ocu aGcruce oTkiaabiBaeTcs Bpems (B dacax), Ha OCH OpJAMHAT —
NpONJeHHBIN MyTh (B KMjoMeTpax). Haiinure cpeHIO0 CKOPOCTh IBUKEHHSI aBTOMOOUSI Ha TaHHOM
mapuipyte. OTBeT 1aiiTe B KM/4.

7. Haiimute KopeHb ypaBHEHUS



8. Haiinure kopeHb ypaBHEHUS
9.

Pemmre ypaBHEeHUE Ecnu ypaBHeHue mMmeeT 0osiee OJIHOTO KOPHS, B OTBETE
3anumuTe OONBIINI 13 KOPHEH.

10.
[Tpsmas SBIISIETCS KacareabHOM K rpaduky

byHKIIUN Haiinure C.
11. Ha pucynke u3obpaxén rpaduk ¢pyukuuu Y = f(X), onpenenéunoii Ha untepsaie (—4; 8).
Haiimute cymmy Touek skctpemyma (yHkuuu f(X).

12. Ha pucynke n300paxk€H rpaduk HEKOTOPOH (YHKIHUU (nBa myuya ¢ oOmei
HavalbHON Toukoi). Ilomb3ysick pucyHkoM, Berumciaute F(8) —F(2), rme F(X)— omna w3
nepBooOpa3Hbix GyHkiuu f(X).

F
s
HH“‘H‘ | |
'\-..__h_._-
0 203 8 *
13. HaiimuTe 3HaYeHNE BHIPAKCHUS npu
14. HaiinuTe 3HaueHUE BBIPAXKECHUS
15. Haiinute 3HaUeHUE BRIPAKEHUS
16. Peiitunr R unTepHeT-mMarasuHa BBIYHCIISAETCS 1o
bopmye rne Mok — CPEIHSISI OIEHKa Mara3uHa

MOKYTATeISAMHU, e — OIIEHKA Mara3uHa, JaHHas skcrepTamu, K — qrcno mokymareseil, OlleHUBIINX
MarasuH. Haliqute pedTHHT MHTEpHET-Mara3uHa, €CJIM YUCIO MOKYIATeNe, OIEHUBIINX MarasuH,
paBHO 49, ux cpenHss oneHka pasHa 0,88, a onenka skcreptos pasHa 0,38.

17. HexoTtopass kommaHusi TpoaéT CBOIO MpOAyKIuio 1mo 1eHe p = 600 py0. 3a eauHuIy,
MEPEeMEHHBIE 3aTpaThl Ha MPOU3BOJCTBO OJHOW €IUHUIIBI MPOAYKIMU cocTaBisitor V= 300 pyoO.,
nocTostHHbIe pacxoasl npeanpustus f = 700 000 py6. B mecsii. MecsiuHass onepadoHHas MPHObLIb
npeanpusatus (B pyosisx) Beraucisgercs no ¢opmyne g(q) =q(p —v) —f. Onpenenure MecsuHbIH



00bEéM Mpom3BOJICTBA (| (EIUHMI] MPOAYKIIMH), TMMPH KOTOPOM MeECSUYHAas OIeparmoHHas MPHOBLIL
npennpustus Oyner pasaa 500 000 pyo.

18. B TeneBu3ope EMKOCTh BEICOKOBOJIBTHOTO KOHJIEHCATOPA @. [TapauienbHO
C KOHJIEHCATOPOM IOJKJIIOUEH PE3UCTOP C CONMPOTHBICHUEM OM. Bo Bpemsi paboThl
TEJEeBU30pa HANpsHKEHUE Ha KOHJEHCATOpe kB. Ilocrne BbIK/IIOUEHUS TeNEeBU3Opa

HanpsDKeHWe Ha KoHjeHcaTope yObBaer 1o 3Hauenms U (kB) 3a Bpems, ompenenseMoe

BBIPAKECHUEM (c), Tme — nocTtosHHad. Onpenenure (B KUIOBOJIbTAX),
HauOoJIbllIee BO3MOXKHOE HANpsDKEHHWE Ha KOHJEHCATOpE, €CIHM I0CJE BBIKIIOYEHUS TEeJIEeBHU30pa
npouuio 83,2 c. OTBeT AaiTe B KUJIOBOJbTAX.

19. CmemaB 11-nporieHTHBIN U 72-MIPOLEHTHBIA PACTBOPHI KUCIOTHI U 100aBuB 10 Kr uncToit
BOJIbI, ITOJIy4UJIH 3 1-IIpOLEeHTHBIN pacTBOp KUCHOTHL. Eciau 661 BMecTo 10 Kr Boxbl qo6aBunu 10 kr
50-pOLIEHTHOTO pacTBOpa TOW ke KHUCIOThI, TO HOIYYHIU Obl 51-IPOLEHTHBIA PacTBOP KUCIOTHI.
CKoJpKO KI0rpaMMoB 1 1-poIieHTHOTrO pacTBOpa MCIOJIB30BAIM [ TOJTYUYEHUs cMecu?

20. lBa nemiexo/1a OTHPABISIOTCS OJHOBPEMEHHO B OJJHOM HAIPaBICHUU U3 OJHOTO U TOTO
K€ MeCTa Ha MPOTyYJIKY 1o ajuiee napka. CkopocTts mepBoro Ha 1,5 kM/4 6oubiie CKOpOCTH BTOPOTO.
Yepes cKOIbKO MUHYT pacCTOSIHME MEKIY IemexoaaMu craHeT paBHbM 300 metpam?

21. ]Ise Opwraipl, COCTOSIINE U3 Pa0OYMX OJUHAKOBOW KBaTU(UKAIMU, OJHOBPEMECHHO
HayaJly BBIIIOJIHATH JIBAa OMHAKOBBIX 3aKa3a. B nepoii Opurane Ob10 2 pabounx, a Bo BTopoid — 12
pabounx. Yepes 3 nus mociie Hadana paboTHl B NEepBYIO Opuramy nepenuin 8 pabouux W3 BTOPOM
Opuragsl. B utore o6a 3aka3a ObUIM BBHINOJHEHBl OJHOBpeMeHHO. Haiiaurte, ckoipko mHEH
noTpedOBaIOCh Ha BBINOJIHEHNE 3aKa30B.

22. Haiinute Hanbonblee 3Ha4eHne PYHKLIUU Ha OTpE3Ke
23. Haiinute  TOuky  MakcuMyMma  (QYHKIHH ,

IIPUHAJIEKALTYIO TIPOMEKYTKY
24. Haiinute TOUKy MakcuMyma (QyHKITHH

25. a) Pemmre ypaBHeHue:

0) YKaxxuTe KOPHHU 3TOT0 YpaBHEHUS, IPUHAIJICKAIINE OTPE3KY

26. a) Pemure ypaBHEeHUE

0) YKaxuTe KOpHU 3TOT0 YpaBHEHUS, IPUHAAJIEKAIIUE OTPE3KY

27. Pemire ypaBHEHUE

28. PemnTe HEpaBEHCTBO

29. PemuTe HEpaBEHCTBO:

30. Pemmte HepaBEeHCTBO:



Paznen «I'eomeTpus».
1. HaiiguTe miomiaab 4eThIPEXYTOJIbHUKA, BEPIIMHBI KOTOPOrOo UMEIOT KoopauHathl (8;0),
(10;8), (2;10), (0;2).

2. Ha xneruaroii Oymare ¢ kinetkamu pazmepoMm 1 cM 1 cm u3oOpaxkeHa Tpamneuus (CMm.
pucyHok). HalinuTe ee ruiomanp B KBaipaTHBIX CAHTUMETPAX.

3. Haiigure paanyc OKpy>KHOCTH, BIIMCAHHOM B M300pa)KEHHBIH HAa PUCYHKE TPEYrOJbHHUK
ABC, cunrasi CTOpOHBI KBaAPATHBIX KJIETOK PaBHBIMU 1.

4. Ha xneruatoii Oymare ¢ pa3MepoMm KJIeTKH u300pak€éH kpyr. Haligure muomans
3aKpalleHHoro cekropa. OTBET JalTe B KBaAPAaTHBIX CAHTUMETpPAX.

5. Ha xneruaroit 6ymare ¢ pazmepom kietku 1x1 uzobpaxkén tpeyromsuuk ABC. Haiinure
JUINHY €ro OMCCEeKTPHUCHI, TPOBEAEHHOM 13 BepIIMHbI B.

6. Haiiaure miomiaaps 4eTbIpexyrojibHUKa, H300paKeHHOT0 Ha KJIeT4yaToi Oymare ¢ pa3MepoM
kinetku 1 cM 1 M (cm. puc.). OTBeT naiiTe B KBaJpaTHBIX CAHTUMETpPAX.

7. B tpeyronsauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF — Guccektpucsl,
nepecekaromuecs B Touke O. Haitnure yrom AOF. OTtBer jmaiite B rpagycax.

8. B tpeyronsanke ABC yron C pasen 90°, CH — Bricora, BC = 20, BH = 16. Haiiaute SinA.



9. Yron mpu BepumnHE, MPOTHBOJICKAIIEH OCHOBAHHIO PaBHOOCIPEHHOTO TPEYroJbHUKA,
paBeH 30°. bokoBas cropoHa TpeyroibHuKa paBHa 10. Haliute momaas 3Toro TpeyroibHUKA.

10. Haiimute Xopay, Ha KOTOPYIO onupaetcs yroi 30°, BIUCAHHBIH B OKPY>KHOCTh paanyca 3.

11. Octpsle yrisl NpsAMOYTOJILHOTO TpeyrojbHUKa paBHbI 62° u 28°. Haiinute yron mexay
BBICOTOM U MeMaHOM, MPOBEAEHHBIMU U3 BEPIIUHBI IpsiMOro yria. OTBET AaiTe B rpagycax.

12. IlepumeTp TpeyroibpHUKA paBeH 76, a paanyc BIMCAHHON OKPYKHOCTH paBeH 8. Haiigure
IUIOINA/b 3TOr'0 TPEYTOJIbHUKA.

13. Bo CKOJBKO pa3 yBEIMYUTCS 00BEM IIapa, €CIH €ro panycC YBEIUIUTh B TPHU paza’?

14. [lap Bnucan B uunuuAp oobemoMm 42. Haiinure o0bem mapa.

15. B nmpaBwiIbHOW MIECTUYTONBHON MpU3ME , Bce peOpa KOTOpOii
PaBHBI 8, HAWUTE YOI MEKIY NPIMBIMA u OTtBer naiTe B rpagycax.

16. B mpaBunbHO#M TpeyronbHoi mupamuiae SABC touka L — cepenuna pebpa AC, S —
BepmmHa. M3BectHo, utro BC = 6, a SL = 5. HalinuTe momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.



17. Haiinute o6beM V KoHyca, oOpa3ytomas KOTOpOoro paBHa 44 M HaKJIOHEHA K TJIOCKOCTH
ocHoBanus nof yriiom 30°. B oTBete ykaxkure _V/m.

18. B npsiMOyTobHOM NapauieIenuIe/ie W3BECTHBI JUTUHBI pEOep: =3,
=5 = 12. Haitaute muoniaab ceueHus napajuielielume/ia MiIoCKOCThI0, TPOXO/IsIIeH uepes3
Touku A, B u C1.

19. lana npaBunbHast npuzma ABCA1B1C 1, y koTopoii croponsl ocHoBaHust AB = 4, a 6okoBoe
pebpo AA1 = 9. Touka M — cepenuna pedpa AC, a Ha peOpe AA1 B3siTa Touka T Tak, uto AT = 5.

a) Jlokaxwure, uto ockocts BB1M nenut orpesok CiT nmomonam.

0) [Tnockocts BTCy nenut otpe3ok MB1 Ha nBe wactu. Haliaure juinHy MeHbIei U3 HUX.

20. OkpyxHOCTH ¢ ieHTpoM O mipoxoauT yepe3 BepiiuHbl B 1 C Ooubiieii 00KOBOM CTOPOHBI
npsimoyronbHoi Tpaneruun ABCD u kxacaetcst 6okoBoit croponsl AD B touke T. Touka O nexut
BHYTpH Tparnenun ABCD.

a) Joxaxwure, uro yroin BOC BaBoe 6o:bie yria BTC.

0) Haiinure paccrostaue ot Touku T o mpsimoit BC, ecnim ocHoBanms tpamenuu AB u CD
paBHbI 1 1 25 COOTBETCTBEHHO.



