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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o6meo0pa3oBaTeNbHON y4eOHOW MUCIUIUIMHBI «MareMaTuka» mpeaHa3HavYeHa
IUTSL U3y4CHUSI MAaTEeMaTUKU B MPO(ECCHOHATBHBIX 00pa30BaTEeIbHBIX OPraHU3AUAX, PEATU3YIOIINX
00pa30BaTeNIbHYIO MPOTpaMMy CpeaHero oémiero oOpa3oBaHHUS B Mpeaeliax OCBOCHHUS OCHOBHOM
npodeccroHanbHOM 00pasoBatenbHOi mporpamMmbl (OITOIT) CITIO Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHUs MPH MOJATOTOBKE CICIHAIUCTOB cpeaHero 3BeHa mo crenuainbHoctu 40.02.01 — IpaBo
Y OpTraHu3aIysl COLUATBHOTO 00eCeueHUs.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odmiero odpazoBaHUs,
MPEIBABISEMBIX K CTPYKTYpPE, COJCPKAaHUI0O M pPe3yJbTaTaM OCBOCHHUS YUEOHOW JIUCIUTUIHHBI
«MaTtemaThKa», ¥ B COOTBETCTBHUM C PEKOMEHTANWSIMHU IO OpPraHW3aIlMH TOJYYCHHUS CPEIHEro
obumiero oOpa3oBaHMsl B  Mpefenax OCBOCHHMS  00pa30BaTelIbHBIX IMPOTPaMM  CPEIHETO
npodeccrnoHabHOrO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00Iero oOpa3oBaHUs C y4e€TOM TpeOOBaHUM
(benepanabHBIX TOCYJApCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB W TOJIYY4aeMOW CHEIHaTIbHOCTH
cpenHero mpogeccHoHaIBHOTO 00pa3oBanus (MuchbMo JlemapramMeHTa rocy1apCTBEHHOU MOJTUTUKH B
cdepe moaroroBku padbounx kaapos u JIMO MunoOprayku Poccuu ot 17 mapra 2015 r. Ne 06-259),
¢ yuetoMm [IpumepHOI OCHOBHOU 0Opa3oBaTeNbHONW MPOrpamMMbl CPEAHEro OO0IIero 0O0pa3oBaHMS,
0/I00peHHON perieHueM (enepalibHOTO  y4eOHO-METOJUYECKOTO OOBEIMHEHUS] 1O O00IIeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Conepxkanrie mporpaMMbl  y4eOHOW  JUCIUIUIMHBI «MaremaTuka» HampaBJICHO Ha
TOCTIDKEHHUE CISTYIONINX Heseii:

WMETh TIPEJICTABIICHUS O COITHATBHBIX, KYJbTYPHBIX U HCTOPHUCCKUAX (PAKTOPAX CTAHOBICHUS
MaTeMaTHKH;

(hopMuUpOBaHHE JTIOTUIECKOTO, AITOPUTMHUYECKOTO M MATEMATHYECKOTO MBIIIIICHHS,

yYMEHHE MPUMEHSTh MOJTYYCHHbIE 3HAHUS MPU PELICHUH Pa3IUYHbIX 33]a4;

MOJIy4YeHUE MPECTaBICHNH O MaTeMaTHKe KaK YacTH 00I11e4eI0BEYeCKON KyJIbTYpPHI,
YHUBEPCAJIHLHOM SI3bIKE HAYKH, TIO3BOJIAIOLIEM ONKCHIBATh U U3y4aTh PeabHbIE MPOLIECCHI U
SIBJICHUSL.

B mnporpammy BKIIIOYEHO cOJEep)KaHHE, HalpaBIeHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETEHIINHN, HeoOXoauMbIx i KadecrBeHHoro ocsoenust OIIOII CIIO na 6a3e OCHOBHOIO
obuiero obOpa3oBaHHsl C MOJIyYEHHEM CpeIHEero oOmiero oOpa3oBaHMs; HMPOrpaMMBbl MOJIrOTOBKU
cnernanucToB cpennero 38eHa (ITIICC3).

B paboueii mporpamme y4eOHOI IUCHUILUIMHBI «MaTeMaTuka» OIUCHIBACTCS COJAEp)KaHUe
y4eOHOT0 MaTepHala, MocjieJOBaTeIbHOCTh €ro U3y4eHHs, TeMaTUKa MPaKTUUYECKUX 3aHSATUH, BUJIBI
CaMOCTOSITENIBHBIX paboT, pacrnpefeseHue Yy4eOHBIX YacoB C Y4YETOM CHEHU(PHUKU IPOrpaMm
MOATOTOBKH CIIEUAINCTOB CPEAHETO 3BEHA.

[IporpaMma MOXKET HCIONB30BATHCS APYTUMH MPO(HEeCCHOHATBFHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PEATU3YIOMIUMUA 00pa30BaTeIbHYIO IPOrPaMMy CpeIHEero o0Iiero o0pa3oBaHus B
npexaenax ocoeHus: OITOIT CITO na 6a3e 0oCHOBHOTO 00111eT0 00Opa30BaHMs.

Peanuzanus o6meoOpa3zoBaTeibHON yueOHOW NUCIUILUIMHBI «MaTreMaTuka» JOIMYCKaeTcsl KaK
B OouHOM (Qopmare oOyueHus, Tak U B (opMare 3JIEKTPOHHOTO OOYYEHHS C HCIOJIb30BAaHUEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIl.

OBIIAS XAPAKTEPUCTHKA YYEBHOMU JUCHHUAIIJIINHBI
<«<MATEMATHUKA»

MaremaTrka sBisercs (yHIaMeHTanbHON 00IIeo0pa3oBaTeNbHON  AUCIUIUIMHOW €O
CJIO’KUBIIMMCS YCTOWYHMBBIM COJAEP)KaHUEM U OOIMMU TPEeOOBAHUSIMHU K OJATOTOBKE 00yUarOIMXCS.

B npodeccronanbHbIX 00pa3oBaTEIbHBIX OPraHU3ALUAX, PEATU3YIOUINX 00pa30BaTENbHYIO
nporpammy cpeaHero ooiiero oopasosanus B npeaenax ocBoenuss OIIOIT CITIO na 6a3e 0CHOBHOTO
oOrmiero o6pa3oBaHusl, U3y4eHUE MaTeMaTHUKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT IPOQHIIS
npoheccuoHaTBLHOr0 00pa30BaHUsL.

[Ipu ocBoennn cnenmansHOcTe CIIO coruanbHO-3KOHOMUYECKOTo Mpoduiis mpodecCHOHAIEHOTO
oOpa3zoBaHHsl MaTeMaTuka wu3ydaercs Oomee yriyOjaeHHO, Kak npoduibHas yueOHas AUCHMIUIMHA,
YUHUTHIBaIOIAs crieu(puKy ocBanBaeMbIX Npodeccuii Ui CrielHaIbHOCTEH.



OTO BBIpa)KaeTcsi B COAEpKaHUU OOydeHUs, KOJIMYECTBE YAacOB, BBLIEISIEMBIX HAa M3y4EHHE
OTHENBHBIX TEM MpPOTPaMMbl, TIJIyOMHE HMX OCBOCHHMS CTyJCHTaMH, OO0bEeME U Xapakrepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYJIUTOPHOMN CaMOCTOSITEIbHOM pabOThl CTYICHTOB.

OOm1re nenu N3y4eHnss MaTeMaTUKU TPAJAUIUOHHO PEATU3YIOTCS B YETHIPEX HANPABJICHUAXK:
1) obmiee mpeacraBieHne 00 HISAX U METOIaX MaTEMATHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnasieHue HEOOXOAUMBIMHA KOHKPETHBIMHU 3HAHUSIMU U YMEHUSIMH,

4) BocnuTaTeNbHOE BO3JICHCTBUE.

[podunuzanms neneid MaTeMaTHYECKOro oOpa3oBaHUsl OTpakaeTcs Ha BBHIOOpE MPHOPUTETOB B
OpraHu3anuy y4eOHOH JesTenbHOCTH oOydarommxcs. [ coluanbHO-3KOHOMHYECKOro mpoduiei
npo)ecCHOHAIBHOrO  00pa3oBaHMs BBIOOP eI CMEIIAeTCs B  MParMaTHYECKOM  HaIpaBJICHUH,
npeaycMarpuBaromeM YCUJICHHUE W PpaClIMPEHUC TIPUKIAJHOTO XapaKTeépa H3YUCHUSA MATCMAaTHUKH,
MPEeMMYIIECTBEHHOW OpPHEHTAIlMM Ha aJTOPUTMHYCSCKUI CTHIIb MO3HABATENbHOW AesTenbHocTh. V3ydeHue
MaTeMaTHUKU Kak MNpoduiIbHOW 0011e00pa3oBaTeibHOM y4eOHOM TUCIUIUIMHBL, YYUThIBAIOIIEH
crenu(uKy ocBanBaeMbIxX cTyfaeHTamu crienuaibHoctu CI10, o6ecnieunBaercs:

®BLI0OPOM PA3IMYHBIX MTOAXO0I0B K BBEJIEHUIO OCHOBHBIX TIOHATHI;

ehOopMHUPOBAHMEM CHCTEMBbI y4eOHBIX 3aJaHui, obOecrmeunBarouX AhHEKTUBHOE
OCYILIECTBJICHHE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

e00OTalIeHNeM CHEKTpa CTUJIeH ydeOHON AeATeIbHOCTH 3a CUET COIJIACOBAHUS C BEAYIIMMHU
XapaKTepUCTUKaMH BIOPAHHOM CIIEINaIbHOCTH.

[IpodunbHas cocraBisionias OTpa)kaeTcsi B TPeOOBaHMUSIX K MOJATOTOBKE OOydYaroIIMXcCs B
4acTH:

oOmiel cucTeMbl 3HAHUH: coJep)KaTelIbHbIE MPUMEPHl HCIOJIb30BAHUS MAaTEMaTHUYECKHX
UJIeH ¥ METO/I0B B MPO(HeCCHOHATBHOU JIEATETLHOCTH,

YMEHUI: pa3auuue B ypoBHE TpeOOBAHUH K CIOAKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;

MIPAKTUYECKOTO MCIOJIb30BaHMUsI MPUOOPETEHHBIX 3HAHMM M yYMEHUH: WHIUBHIYalbHOTO
y4eOHOro OMmbITa B IOCTPOCHMM MAaTEMaTUYECKUX MOJIENIeH, BBINOJHEHUH MCCIIEN0BAaTEIbCKIX
IIPOEKTOB.

Takum oOpa3om, peanuzanus coAepKaHUs Yy4eOHOM IUCHUIUIMHBI OPHUEHTUPYET Ha
MIPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTHK Y4eOHOIl paboThl, 3aBUCAIINX OT IPOGUIIs
npodeccuoHaIbHOTO ~ 00pa30BaHUs, IMOJIyYEHHUS  OMNbITa  HCIOJb30BAaHUS  MaTeMaTHKUd B
COJIep)KaTeNbHBIX M MPOPECCHOHANBHO 3HAYMMBIX CHUTYallUSIX IO CPaBHEHUIO C (OpPMalIbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMH XapaKTEPUCTHKAMU O0ydEHHUSI.

Copepxanue y4eOHOM AUCHUIUIMHBI pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMHU
CoJIepKaTeIbHBIMU JIMHUAMU 00y4eHUSI MaTeMaTHKE:

eayireOpanyeckas JTUHUS, BKIIOYAIONIAs CHCTEMATHU3AIMIO CBEACHUU O YHCIaX; U3Y4YCHHE
HOBBIX M 0000IlleHUE paHee HU3YYCHHBIX oOTmepanuil (BO3BEIECHUE B CTENEHb, W3BJICUCHUE KOPHS,
norapu(MUpOBaHUE, CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC M OOpaTHbIe K HUM); U3Y4YEHHE HOBBIX
BHUJIOB YHUCJIOBBIX BBIPQKEHUNW H (OPMYIN; COBEpIICHCTBOBAHHWE TMPAKTUYECKUX HABBIKOB U
BBIYMCIUTENBHON KYIbTYPhI, pacHIMPEHHUE M COBEPIICHCTBOBAHHE aireOpandyeckoro ammapara,
chOpMUPOBAHHOTO B OCHOBHOH IIKOJE, W €ro NPUMEHEHHE K PEHICHHI0 MaTeMaTHYEeCKHX H
MIPUKIIAIHBIX 3a7a4;

B TEOPETUKO-(PYHKIIMOHANbHAS JIMHUSI, BKIIOYAIOIIAss CUCTEMATU3AINI0 U paCIIUpEHHE
CBEICHMI O (YHKIUSX, COBEPIICHCTBOBAaHHE TpadUUYeCKHX YMEHHI, 3HAKOMCTBO C OCHOBHBIMH
UIesIMM W METOJaMU MaTeMaTH4YeCKOro aHanu3a B oO0beMe, TO3BOJSIONIEM HCCIEeI0BaTh
JJIEMEHTapHble (QYHKIIMM H peliaTh MpOoCTeline reoMeTpudeckue, (u3ndeckue u ApYyrue
MIPUKJIAIHBIE 3a/1a4H;

B JIMHUSL YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUM M HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJeNel, MepeceKaromascs ¢ anreOpandeckoil U TeopeTHKO-(YHKIIMOHATHHON
JUHUSMU H  BKJIIOYAIONIas Ppa3BUTHE U COBEPIICHCTBOBAHME TEXHHUKH ainre0panvecKux



npeoOpa3oBaHUil Ui pelieHHs] YpaBHEHUI, HEPaBeHCTB M CHCTEM; (POPMHUPOBAHUE CIOCOOHOCTH
CTPOUTb U HCCIIE0BATh IPOCTEHMIINE MaTEMaTUUYECKUE MOJENIN NPU PEIIECHUU MPUKIAIHBIX 3aj]ad,
3aJ1a4 U3 CMEKHBIX U CIIELUAIbHBIX TUCLUIUINH;

B reoMeTpuuecKkass  JMHHUS,  BKJIIOYAIOLAs  HArJsgHble  IPEACTABJICHUA O
NPOCTPAaHCTBEHHBIX (urypax ¢ H3y4eHHE UX CBOMCTB, (OpMHUpPOBaHWE U  pPa3BUTUE
IIPOCTPAHCTBEHHOTO  BOOOpaKEHMs,  pa3BUTHE  CIOCOOOB  TE€OMETPUYECKHX  HU3MEpPEHUH,
KOOPJIMHATHOI'O U BEKTOPHOT'O METOJIOB JUIsl PEIIEHUsI MaTeMaTUYECKUX U MPUKIAIHBIX 3a/a4;

B CTOXacCTUYEeCKasi JIMHUS, OCHOBaHHAs Ha pa3BUTUU KOMOMHATOPHBIX YMEHMUH,
IIPEJICTaBICHUH O BEPOSATHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIEro MUpA.

Pa3znensl (TeMmbl), BKIIOYEHHBIE B COJEpkKaHHE YUEOHOM IUCLMIUIMHBI, SBISAIOTCA OOLIMMU
Ui BceX mpoduieil mpodeccHoHaTbHOTO 00pa3oBaHUs W MPH BCeX oObeMax ydeOHOTOo BpEMEHU
HE3aBHUCHUMO OT TOTO, SIBJIAECTCS JIM yueOHast AuciuIuinHa «MaremaTtukay 0a30BOM Win PO PHIHHOM.

B npuMepHbIX TeMaTHYECKUX MJIaHAX MPOTrpaMMbl Y4eOHBII MaTepuai NpeacTaBleH B Gopme
YepeayIoLIerocs pa3BepThIBAHUS OCHOBHBIX COJAEpKATEIbHBIX JTMHUHN (anredpandyeckoil, TEOPETUKO-
(YHKIIMOHAJIBHOM, YpaBHEHUN W HEPABEHCTB, F€OMETPHUYECKON, CTOXaCTUYECKOIl), YTO IMO3BOJISIET
rMOKO HCIOJIb30BaTh UX PACIOJIOKEHHUE U B3aUMOCBS3b, COCTABIISITh pabOUUil KaJeHAAapHBINA IUIaH,
M0-pa3HOMYy uepenysl yueOHble TeMbl (IJ1aBbl yueOHUKa), YUYUThIBasi MPpOo(uib npodeccrnoHalbHOTO
oOpazoBaHus, crneunduky ocauBaemoil crenuanbHocT CIIO, rnyOuHy H3ydeHuss Marepuana,
YpOBEHb MOATOTOBKU CTYJEHTOB I10 MPEIMETY.

[Ipennaraemble B MpUMEPHBIX TEMATUYECKUX IUIaHAX pa3Hble 00BbEMBbl yueOHOTO BpEMEHH Ha
U3Y4YE€HHE OJHOM M TOW >XK€ TeMbl PEKOMEHAYETCSl MCIOJb30BaTh JJISi BBINOJHEHHUS Pa3IHMYHBIX
yueOHBIX 3a7aHui. TeM cambIM pa3inyus B TPeOOBAHUSX K pe3yibTaTaM OOY4eHHUs MpPOSIBATCS B
YpOBHE HABBIKOB 110 PELICHUIO 33a]a4 U OIbITE CAMOCTOSATEIbHON pabOTHI.

N3yuenne o06meoOpa3oBaTebHON Y4eOHOW IUCIUIIIMHBI «MaTeMaTukay 3aBeplIacTcs
MOJIBEJICHUEM HTOTOB B (hopMe 3K3aMEHa B paMKax HPOMEXKYTOYHOM aTTecTalud CTYIEHTOB B
nporecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ momydeHmem cpemHero oOmiero oOpa3oBaHUA
(IITICC3).

B pazmene mporpammer «Copepkanne y4eOHOW AWCHUIUIMHBDY KYpPCHBOM BBIZITICH MaTepual,
KOTOPBI MPH M3ydeHUH MATEMATHKU Kak 0a30BOM, TaK W MPOGUILHON yIeOHON AVCITUIUTMHEI, KOHTPOIIO HE
TTOIIEXKUT.

MECTO YYEBHOM JJUCIHUILJIMHBI B YYEBHOM ILJIAHE

VYueOHass mucruiuinHa «MaTeMaTuka» OTHOCUTCS K 00meo0pa3oBaTelIbHbIM YUeOHBIM
mucuumnHaM (nmpodmibhbie)PI'OC cpennero obmero o6pazoBaHusl.

B mpodeccroHabHBIX 00pa30BaTEIbHBIX OPraHU3AIUAX, PEATH3YIONIMX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oormiero oopasosanus B npenenax ocsoeruss OITOIT CITO Ha 6a3e 0CHOBHOTO
oOmrero oOpa3oBaHusi, yueOHas qUCHUIUIMHA «MaTeMaTukay H3ydaeTcs B 00IIeo0pa3oBaTeIbHOM
mukiie ydeOHoro rurana OITOIT CIIO Ha 6a3e ocHOBHOro oOImiero o0pa3oBaHHs C IOJyYCHHEM
cpennero obriero oopazoBanus (IITICC3).

B yueOnbix tanax IIICC3 yueOHas qucnuruinHa «MaTteMaTHKay BXOJHUT B COCTaB OOIIMX
00111€00pa30BaTENbHBIX yYCOHBIX JAUCHUIUIAH, (OPMHUPYEMBIX W3 00S3aTEIbHBIX MPEAMETHBIX
obmnacreit ®I'OC cpennero obuiero oOpazoBanus, 1 crnenuanbHocteil CIIO cooTBETCTBYIOIIETO
npoduiis mpodhecCHOHaTHLHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUA YUYEBHOM JUCITATLIAHBI

OcBoenue COJACpIKaHUus y‘IC6H0ﬁ JUCHUIIIMHEBL «MaTeMaThKa» oOecreunBacT JOCTHIKCHHUC
CTYACHTaMU CJICAYIOLIUX pe3yibmamoes:.
*JIUYHOCMHDBIX .



c(OPMHUPOBAHHOCTh TPEJACTABICHUI O MaTeMaTHKe KaK YHHBEpPCAJIbHOM S3bIKE HaYKH,
CPEICTBE MOJICIIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UAEAX U METOJAaX MaTEMaTHKU;

[IOHMMaHWe  3HAYUMOCTH  MaTeMaTMKU  JUIsl  HaydyHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOLICHHSI K MaTeMaTHKEe KaK K 4acTHU OOIIEeYeNOBEUECKOW KyIbTYphbl uepes
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, SBOJIFOUMEN MATEMAaTUUYECKUX UIEH;

pa3BUTHUE JIOTMYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOI'O BOOOpAXEHUs, aIrOPUTMUYECKOU
KYJBTYpBl, KPUTHYHOCTH MBIIICHUS Ha YpPOBHE, HEOOXOIMMOM Uil Oyayuieidl mpodeccnoHaabHOR
JEATeIbHOCTH, IS TIPOJIOJDKEHHS 00pa30BaHusl M caMO0Opa30BaHuUs;

OBJIAZICHWE MAaTEMaTHYECKHMMH 3HAHWSIMU M YMEHUSIMH, HEOOXOJMMBIMH B IIOBCEIHEBHOM
KU3HH, JJI  OCBOEGHHUS  CMEXKHBIX  €CTECTBEHHO-HAYYHbIX  JUCHUIUIMH U JUCLHUIUIUH
po(hecCHOHATFHOTO IIUKIIA, TSl TIOJydYeHHsI 00pa3oBaHus B 001aCTAX, HE TPEOYIOUINX yriTyOIeHHOM
MaTeMaTH4eCKON MOrOTOBKHY;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM 4YHCJE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUH BCEU JKU3HM; CO3HATEILHOE OTHOLIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
YCHENTHOM mpo(hecCUOHATBEHON U 00IIECTBEHHOM NeATEIbHOCTH,

FOTOBHOCTb U  CIIOCOOHOCTh K CAMOCTOSITEIbHOW TBOPYECKOM U OTBETCTBEHHOM
NeSITENIbHOCTH;

TOTOBHOCTb K KOJUIEKTUBHON paboTe, COTPYJHUYECTBY CO CBEpCTHUKAaMHU B 00pa30BaTeNbHOM,
0OLIECTBEHHO MOJIE3HOH, y4eOHO-HNCCIeI0BATENbCKON, TPOEKTHOM U APYTUX BUJIAX JIEATEIBHOCTH;

OTHOIIEHHE K MPO(ecCHOHATBbHON NeATENbHOCTH KaK BO3MOXXHOCTH YYacTUs B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

* MemanpeoMenHuIX:

YMEHHE CaMOCTOSITEIbHO OMpenesTh ILedu JESITeNIbHOCTH U COCTABJSATH  IUIAHBI
NEeSITeIbHOCTH; CAMOCTOSITEIHbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIHHOCTS;
HCIO0JIb30BAaTh BCE BO3MOXHBIE PECYpPCHI ISl JOCTM)KEHMSI TMOCTABJICHHBIX LEJed W peanusaiuu
IJTAHOB JIESITENIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALUSX;

YMEHHME TPOAYKTUBHO OOIIAThCA M B3aUMOJEHCTBOBATH B IIPOIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3UIMU JAPYIMX YYaCTHUKOB JEATENBHOCTH, 3PPEKTUBHO pa3peliarh
KOH(JIMKTHI;

BIIQJICHUE HaBbIKAMU  IIO3HABATENBHOM, y4eOHO-HCCIENOBATENLCKOM UM MPOEKTHOU
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus MpoosieM; CIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3IMYHbIX METOJIOB IO3HAHUS,

TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO-TI03HABATEIbHON
NeSITeNIbHOCTH, BKJIIOYAas yMEHHUE OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHOOpMALHUY,
KPUTHYECKH OILICHHBATh M HWHTEPIPETHPOBATh HWHGOPMAIMIO, MOJIy4aeMyl M3 pa3iIMYHBIX
HCTOYHUKOB;

BIIQJICHUE SI3bIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY
3peHus, UCIOIb30BaTh a/ICKBATHHIE SI3LIKOBBIE CPEICTBA;

BIIaJICHUE HABBIKAMU TO3HABATENHHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWI, TPAaHUI] CBOETO 3HAHHS U HE3HAHUS,
HOBBIX TIO3HABATENBHBIX 33J[a4 U CPEJCTB AJIS X JOCTHKEHUS,

L[EJIEYCTPEMIIEHHOCTh B MOMCKAX M MPHUHATUU pEIIeHUl, cooOpa3uTeNbHOCTh U WHTYHMIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U FapMOHUIO
MUpa;

*npeoOMemHubIX:

c(OPMHUPOBAHHOCTh IMPEJICTABIECHUH O MaTeMaTHKe KaK 4acTH MUPOBOM KYyJIbTYyphl U MecTe
MaTeMaTUKd B COBPEMEHHOW LMBWIM3ALMH, CIIOCOOAaX ONUCAHMS SBJIEHUH peaJbHOTO MHpa Ha
MaTEeMaTHYECKOM SI3BIKE;

cOPMUPOBAHHOCTh TMPEJCTABICHUA O MaTeMaTHYECKHX TMOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIIOIIMX ONMCHIBATH M M3ydaThb pa3HbIE NPOLECCHl U SBJICHMUS,
IIOHMMAaHHE BO3MOXHOCTH aKCUOMATUYECKOTO NTOCTPOEHUS MATEMAaTHUYECKUX TEOPHIL;

BJIQJICHUE METOJIaMHU J0KAa3aTelIbCTB W AJITOPUTMOB DELIECHUS, YMEHHME HUX IPUMEHSTH,
IIPOBOJUTH JIOKA3aTENIbHbBIE PACCYXACHUS B XOJI€ PELIECHUS 3aa4;



BJIAJICHUE CTAHJAPTHBIMU IIPUEMAMHU PEUICHUS pAalMOHAIBHBIX M HPPalUOHAJIbHBIX,
[I0KA3aTEeNIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUHM U HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX NPOTPaMM, B TOM YHCIE JJI IOMCKA IIyTH PEIUEHUs U
MJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMaTUYECKOTO aHaJIM3a U UX
CBOWCTBAX, BIIQJICHUE YMEHHEM XapaKTepU30BaTh TMOBEJICHHE (YHKUWH, HCIOIH30BAHUE
ITOJTY4YEHHBIX 3HAHUM JUI ONIMCAHUs U aHAIM3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHU IIOHATHUSAMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBax; C(OPMHPOBAHHOCTH YMEHHS DPACHO3HABATh I'€OMETPHUECKHUE
¢burypel Ha depTexax, MOJENIAX M B peaTbHOM MHUpPE; NPHUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmysa Uil pelIeHus] TeOMETPHUYECKUX 33134 U 3a/1a4 C MPAKTUICCKUM
COJIEpKAHUEM;

c(OpMUPOBAHHOCTh MPEJCTABICHUN O TMPOIECCaX U SBICHUSIX, UMEIOUIUX BEPOSTHOCTHBIN
XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PpPEAJbHOM MHUPE, OCHOBHBIX IOHATHAX
2JIEMEHTAPHOW TEOPUH BEPOSITHOCTEH; YMEHMI HAaXOJIWUTh U OLIEHMBATh BEPOSTHOCTH HACTYIUICHMS
COOBITMIM B MPOCTEHIINX NPAKTUYECKUX CHUTyalUsX M OCHOBHBIE XapaKTEPUCTUKHU CIy4alHbIX
BEJINYUH;

BJIaJICHUE HABBIKAMH HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpamMM IIpU pEHICHUU
3a7ad4.

COJIEP)KAHUE YUYEBHOM JJUCIUIIINHBI

BBenenue

Matematuka B HayKe, TEXHHUKE, OSKOHOMHKE, HH(OPMALMOHHBIX TEXHOJOTHSIX U
MPAaKTUYECKOW JesTenbHOCTH. llenm w®  3agaum  WM3ydeHUsT MaTEMaTWKUM IPpU  OCBOCHUH
crnermanbHocter CIIO.

AJITEBPA
Pazeumue nonamus o yucne

Lenpie u panuoHasbHBIC 4Ywcla. JleHCTBUTENbHBIE YuCHA. [lpubnudsiceHHbvle GblYUCTEHUS.
Komnnexcnvie uucna.

Kopnu, cmenenu u nozapugpmot

Kopuu u cremenn. KopHu HarypaJibHOM CTENEHM M3 4MCiIa U MX CBOMCTBA. CTEMEHH C
palMOHANIBHBIMM TIOKA3aTelsIMM, HMX cBoWcTBa. CTenmeHu ¢ JCHCTBUTEIBHBIMU IOKa3aTEJISIMU.
Ceoiicmea cmenenu ¢ 0eiicmeumenbHblM noOKazamesnem.

Jlorapugm. Jlorapudm umciaa. OcHoBHOE JorapuPMUIECKOE TOXKIECTBO. JlecATUUYHBIC H
HaTypasibHble norapudmel. [IpaBuna aeiictuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue anredpauveckux BbipaxeHnmii. [IpeoOpa3oBaHue palMOHAIBHBIX,
UPpallMOHAIILHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BBIPAKCHHIA.

Ilpakmuueckue 3anamusn

Apudmernueckue IEHCTBUS HAJ YKCIAMH, HAXOKJIECHUE MPUOTMKEHHBIX 3HAYCHUH BEIHMYUH
Y TIOTPEITHOCTEN BhIYHUCICHHH (a0COMIOTHON U OTHOCUTENBHOM), CPaBHEHUE YHCIIOBBIX BBIPAKEHUH.

Briuucnenue u cpaBHeHUE KOpHEH. BrinoaHeHnEe pacyeToB ¢ pauKalaMH.

Pemienne  uppanumoHanpHbIX — ypaBHeHHMM. HaxokneHue  3HaueHUM  CTENEHEW ¢
paloHaIbHBIMU TIOKa3aTenssMu. CpaBHeHue creneneil. [IpeoOpa3zoBaHus BEIpaKEHU, COAepKAIINX
cTeneHu. Pemenne nokazarenbHbIX YpaBHEHUH.

Pemienne npukinagHeix 3a1a4.

HaxoxnaeHnue 3HaueHui norapudma Mo MpPOU3BOILHOMY OcHOBaHuio. [lepexon ot omHOro
OCHOBaHUS K JpyroMmy. Brerumcnenume u cpaBHeHue Jnorapudmon. JlorapudmupoBanue u
MOTEHIUPOBAHUE BHIPAKEHUH.

[TpubnkeHHbIe BEIYUCICHUS U PEUISHUS MPUKIAAHBIX 3a/a4.

Pemenue norapumMudeckux ypaBHEHHIA.

OCHOBbBI TPUTOHOMETPUHN



OcHOBHbIE TOHATHUSA

Pannannas mepa yria. BpamarensHoe auxeHue. CHHYC, KOCHHYC, TAHI'€HC U KOTaHI'€HC
qucia.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

®opmynsl npuBeneHus. Popmyibl cinoxeHuss. Popmynsl yaABOeHU Dopmynsbl NOI0BUHHO2O
yena.

[IpeoOpazoBaHus IPOCTEHIINX TPUTOHOMETPUYECKHIX BBIPAKEHUH

[IpeobpazoBaHre CyMMBI TPUTOHOMETPUIECKUX (DYHKIMI B IPOU3BEICHUE U TIPOU3BE/ICHUS B
CyMMYy. BripaxkeHne TpUroHOMeTpUUECKUX PYHKLIMN Yepe3 TAHI'€HC [TOJIOBUHHOTO apryMeHTa.

TpuronomeTrpruyeckue ypaBHEHHsI 1 HEPAaBEHCTBA

[IpocTenmme TpUrOHOMETpUYECKHE ypaBHeHMA. [Ipocreiimime  TpUrOHOMETPUYECKHE
HEpaBEHCTBA.

OOpaTHble TpPUTOHOMeTPUYeCKHe (YHKUMM. ApKCHHYC, AapKKOCHHYC, apKTaHIEHC.
Ilpakmuueckue 3anamusn

Panuanublii MeTO M3MEpPEHHs YIJIOB BpallleHUs U CBSI3b C IpagycHoil mepoil. OCHOBHbIE
TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYJbl CIOXKEHHS, YIBOCHHS, NIPEeoOpa3oBaHHWE CYMMBbI
TPUTOHOMETPUYECKUX  (QYHKUUN B IPOU3BE/ICHUE, npeoOpa3oBaHue  MPOU3BEICHUS
TPUTOHOMETPUYECKUX (YHKIMA B cymmy. llpocreiline TpuroHoMeTpuyeckue YypaBHEHUS U
HEpaBEHCTBA.

OO6paTHble TpUrOHOMETpHUUECKHE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT'€HC.

OYHKINU, UX CBONCTBA U rpapUKu

®yuknun. O01acTh ONpPENEICHUsT 1 MHOXKECTBO 3HaUeHUH; rpaduk (QyHKIIUHA, TTOCTPOCHUE
rpadukoB pyHKUIUHN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CpoiictrBa ¢yHkumu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb,
MEePUOIUYHOCTh. [IpoMexxyTku Bo3pacTaHUsl M yObIBaHUS, HaHOOJIbIIIEE U HAaUMEHbIlIEEe 3HAYCHHUS,
TOYKH FKcTpeMyMma. ['paduueckas mnTeprperauus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEN B
peasibHBIX TMpoleccax M SABJICHUSAX. Apudmernueckue omnepauurud Haj ¢GyHkuusmu. CroxHas
dbysaknus (kommnosuiys). [TosTue o HEMPepHIBHOCTU (PYHKITHH.

Oo6partnbie pyHkuuu. O6macTh onpeaesieHus ¥ 00J1acTh 3HAYCHUN 00paTHOU (PyHKIIHH.

I'paduk oOpatHO# HyHKIINUH.

CreneHHble, MOKAa3aTeJbHbIE, JJOrapu(pMUIeCKHe

U tpuronomerpuueckue ¢pyHkuuu. OOpaTHble TPUTOHOMETpHUUECKHUEe (DYHKIHH

Omnpenenenus GyHKIUH, ©X CBOMCTBA U IpadUKH.

[IpeoOpazoBanusi rpadukoB. I[lapannenbHblii mepeHOC, CUMMETPUS OTHOCHUTEIIBHO Ocei
KOOpJIMHAT U CUMMETPHS OTHOCUTENILHO Havajia KOOpJAUHAT, CAMMETPHUSI OTHOCUTENIBHO MPSMOiL Y =
X, pacTshKEHHUE U CKaThe BJOJIb OCeU KOOpIMHAT.

Ilpakmuueckue 3auamus

[Ipumepbl 3aBUCHUMOCTEH MEXIy MEpEeMEHHBIMH B pEalbHBIX MPOIECCaX U3 CMEXHBIX
mucuuminH. Onpenenenue ¢ynkiuil. [loctpoenne u utenue rpadukos ¢yHkumii. Mcciaenoanue
¢byukiun. CBolicTBa JIMHEHHOM, KBaAPaTUYHON, KYCOUHO-TMHEWHON U TIPOOHO-TMHEHHON QYyHKIUI.
HenpepriBabie u nepuonudeckue Gynkinuu. CBoiicTBa U rpaduku CHHYyca, KOCHHYCa, TaHT€HCA U
KoTaHreHca. OOparHble ¢QyHKIMM M uX Tpaduku. OOpaTHbIEe TPUTOHOMETpUYECKHE (DYHKIIMH.
IIpeoOpazoBanus rpaduka GyHkuuu. ['apmonnueckue konedanus. [Ipuknaanelie 3agauu.

[TokazarenbHbIe, TOrapupMUIECcKue, TPUTOHOMETPHUUECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 337aHUsi M CBOMCTBAa YMCIOBBIX IMOCIIEJOBATEIBHOCTEH.
IlonsTe o mpenene nociaenoBareabHOCTU. CylllecTBOBAaHUE MpEZesia MOHOTOHHON OrpaHUYEHHON
nocnenoBareabHocTH.  CymmMupoBaHMe — mocienoBarenbHOCTed.  beckoneuno — yObiBaromas
reOMETPUUECKAs IIPOIPECCUS U €€ CyMMa.

IIpousBoanas. [lonstue o mpou3BOAHON (GYHKIUHU, €€ TeoMeTpudecKuid M (uznyeckuii
CMBICII. YpaBHEHHE KacaTenbHOW K rpapuky ¢yHkuuu. [Ipom3BoaHBIE CYMMBI, pPa3HOCTH,
NPOU3BEJCHUs, YacTHbIE. [IpOM3BOAHBIE OCHOBHBIX 3JEMEHTapHBIX QyHKIuMi. I[IpuMmenenue



MPOU3BOJHOM K HCCIENOBaHMI0 (YHKUMH M TOCTpoeHuto rpadukoB. IlpowsBogHble 0OpaTHOM
(GYHKIMU ¥ KOMIO3UIUN (PYHKITUH.

IIpuMepsl HCIIONB30BAHUS IPOU3BOJHOM [UIsl HAXOXKJICHHsS HAWIIY4lIero pEIICHHUS B
NPUKIAJHBIX 3a7avyax. Bropas mnpousBoAHAas, €€ TEeOMETPHUYECKHUH W (U3HUECKHI CMBICI.
Haxosxnenue ckopocTu JUIs mporecca, 3alaHHOro (opMyInoi U rpaduKkoM.

IlepBooOpa3nasi u uHTerpaj. llpumeHnenue ompenereHHOTO MHTETpayia i HaXOXKIACHHS
IUIoUIaAM KpuBOJIMHENWHON Tpanemuu. Popmyna Herorona—IJleiiOnuna. Ilpumepsl npuMeHeHus
MHTErpaja B (PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

UucnoBas  MOCIENOBATEIbHOCTh,  CIOCOOBI €€  3aJaHusl, BBIUMCICHUS  YJICHOB
nocnenosarensbHocT. Ilpenen mnocnenoBarenbHOCTH. beckoHeuHO yObIBaromias reomMeTpuyeckas
IIPOTpECCHsL.

[Ipon3BoHasA: MEXaHUYECKUM U T€OMETPUYECKUI CMBICIT TPOU3BOAHOM.

VYpaBHeHue kacaTenbHOM B o0meM Buze. IlpaBuna u Qopmynsl auddepeHunpoBaHus,
Tab/iMlla TNPOU3BOAHBIX DJJIEMEHTapHbIX (QyHKUMHA. VccnepoBaHue (QYHKIMH C  TOMOUIbIO
npou3BoHON. Haxoknenne HanOoJbIIero, HAaMMEHBUIETO 3HAYEHUS W SKCTPEMAJbHBIX 3HAu€HUI
(GyHKIMH.

Wnurerpan u nepBooOpasznas. Teopema Hprlorona—JleliOnuna. IlpuMenenne uHTErpanga K
BBIYHMCIIECHUIO (PM3NYECKUX BETUYUH U TUIOIIAIEH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHUsi 1 CUCTeMbl YpaBHeHMid. ParmoHanbHbIe, HppallMOHAIbHEBIE, TTOKAa3aTeIbHBIC U
TPUTOHOMETPUYIECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpPUEMBl HX pelIeHHus (pa3joKeHHEe Ha MHOXUTENM, BBEIEHHE HOBBIX
HEU3BECTHBIX, MMOJACTAHOBKA, TpapruecKuii MeToI).

HepaBenctBa. PainonanbHble, HppalluoOHaIbHbIE, TOKA3aTEIbHBIE U MPUSOHOMEMpUYecKue
HepaBeHcTBa. OCHOBHBIE TPUEMBI UX PELICHHUSI.

Hcnoab3oBanue cBoiicTB M rpapukoB (YHKUUI NPH pelleHud YpPaBHEHUH WU
HepaBeHCTB. Mertoq wuHTepBajoB. HM3o0pakeHue Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHn ypaBHEHU 1 HEPABEHCTB C JIBYMS IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

[IpumMeHeHre MaTeMaTUYECKUX METOJIOB Ui peUIeHUs COAepKaTeNbHBIX 3alady U3
Pa3IUYHbIX 00JaCTel HAYKH U MPAKTUKU.

WuTepnperanus pe3ynbraTta, y4eT pealbHbIX OTpaHUYCHUH.

Ilpakmuueckue 3auamus

Kopnu ypaBuenwnii. PaBHocunbHOCTh ypaBHeHmil. [IpeoOpa3oBanue ypaBHeHui. OCHOBHBIE
MpHeMbl peleHus: ypaBHeHui. Pemenue cucreM ypaBHeHuil. Mcnonb3oBanue CBOWCTB U TpaduKoOB
GyHKIM 1715 peleHus] ypaBHEHU U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA W TEOPHUS BEPOSITHOCTEN

DJjieMeHTbl KOMOMHATOPUKHM. OCHOBHBIE MOHATHS KOMOMHATOpPHKH. 3aJauyd Ha MOJCYET
qucia pa3MelleHuil, epecTaHoBOK, coueTaHuil. Pemenue 3anau Ha nepebop BapuantoB. dopmyna
6unoma Herotona. CBolicTBa OMHOMUHANBHBIX K03 duiimentoB. Tpeyronbsauk [Tackans.

JJjieMeHTbl Teopuu BeposATHOCTeil. CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHHE H
YMHOXXEHUE BepoATHOCTeH. [lowamue o Hezagucumocmu cobvimui. Jluckpemnas cayuaunas
genuyuna, 3aKoHn ee pacnpedenenus. Qucnogvle xapakmepucmuki OUCKPEmHOU CIVYAUHOU 6€TUUUHDBL.
Ilonsamue o 3akone 6oabUIUX YUCE.

JJ1eMeHTbl MaTEMAaTHYEeCKO CTATUCTHKH
HpCZ{CTaBHeHI/IC JaHHBIX (T3.6J'II/II_U>I, AuarpaMmebl, Fpa(l)I/IKI/I), TCHCPAJIbHAd COBOKYITHOCTD,
BLI60pKa, cpeaHee apI/I(I)MeTI/ILICCKOC, MeauaHa. IloHsTre o 3amagax MaTeMaTHYECKOM CTaTUCTUKH.
Pemenne MPAaKTUYCCKUX 3a71a4 C IPUMCHCHUCM BEPOATHOCTHBIX METOJOB.



Ilpakmuueckue 3anamusn

Wctopusa pa3Butus KOMOMHATOPUKU, TEOPUM BEPOSATHOCTEW M CTATUCTUKU U HX pOJIb B
pa3nUYHBIX cdepax dYeIOBEUYECKOW IKM3HeAesTenbHOCTH. lIlpaBuina KoMOWHATOpHWKH. PerieHue
KOMOMHATOPHBIX 3aj1a4. Pa3zMernienus, couetanus u nepecraHoBki. bunom HproToHa M TpeyroyibHUK
[Tackans. [IpuknagHelie 3a1a4u.

Kitaccnueckoe omnpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMMe
BeposATHOCTEN. Bprumcienue BepositHocTed. [Ipukimanneie 3agaun. IIpencraBiieHME YHCIOBBIX
JnaHHbIX. [Ipukinannbie 3agaun.

I'EOMETPUA

[IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrnosiokeHue JBYX MpsIMBIX B HpocTpaHcTBe. [lapamnenbHocTh mpsMoil u
minockoctd. [lapamienbHOCT,  TUIOCKOCTEH. llepneHauMKynsIpHOCTP NOPSAMOM M IUIOCKOCTH.
[lepnenaukynssp ¥ HakJIOHHAsA. YTOJ MEXAY IPSAMOM M IUIOCKOCTBIO. [IByrpaHHBIM yros. Yroa
MEeXAY MIIOCKOCTSIMHU. [lepneHIuKynsspHOCTb IBYX IJIIOCKOCTEM.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: IAPAJICIbHBIA MEPEHOC, CUMMETPHUs
OTHOCHTEJIBHO IIIOCKOCTH.

[lapannensHoe mnpoexktupoBaHue. Ilnomanp opToroHampHOM mpoekuuu. HM3obpaxenue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuKHU

Bepmmnbl, peOpa, rpaHu MHororpaHHuka. Pa3zBepTka. MHororpaHHble yribl. Beimykibie
MHOrorpaHHuku. Teopema Ditnepa.

[Tpusma. Ilpsamas u HaknorHas npusma. [IpaBunsHas npusma. [lapamnenenunen. Kyo6.

[Tupamuga. [IpaBunbHasg mupamuaa. Y cedeHHas nupamuaa. Terpasap.

CumMmeTrpuu B KyOe, B mapajuiesienuree, B Ipu3Me U MupaMuse.

Ceuenust ky0a, MIPU3MBI U TUPAMUIBI.

[IpencraBienue o MpaBUJIbHBIX MHOTOTpaHHUKAX (TeTpa’ipe, KyOe, OKTaspe, 10AeKadape U
HUKOCadIpe).

TeJia ¥ MOBEPXHOCTH BpalleHUS
Hunuaap u koHyc. YceueHHBIM KoHyc. OcHOBaHME, BBICOTa, OOKOBasi IMOBEPXHOCTD,
oOpa3yromas, pazBepTka. OceBble CeUeHUsl U CEeUeHHUs], MapaljielIbHbIE OCHOBAHHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3mepenust B reomMeTpun
O6mbeM u ero uzmepenue. Marerpanshas popmyna oo0bema.
dopmyiel 00beMa Kyda, MPSMOYTOJILHOTO MapauIeenuIe/ia, IpU3Mbl, HuiHHApa. Dopmysibl
o0beMa mupaMuIbpl U KoHyca. DOpMyIIbl TUIOIIAM TTOBEPXHOCTEH IHIUHIPA U KOHyca. Dopmyiibl
o0beMa mapa M 1miomaau chepsl.
[Tomgo6ue ten. OTHOIIEHUS TUIOIIA I TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TET.

KoopaunaTtsl 1 BeKTOpPBI

[IpsiMoyronbHast (JekapToBa) CUCTEMa KOOpPAMHAT B mpocTpaHcTBe. Popmyna paccTOSTHUS
MEX]ly ABYMS TOUKaMH. Y paBHEHUs c(epbl, MIOCKOCTH U MPSIMOH.

Bextopel. Moayne BekTopa. PaBeHCcTBO BekTOpoB. CIIOK€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHwe BEKTOpa IO HANpPaBJIECHUSM. YTOJ MEXKIY JABYMS BEKTOpPaMH.
IIpoexuus BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE TPOU3BENEHNUE BEKTOPOB.

Hcnonp30oBaHue KOOPAMHAT M BEKTOPOB IPU PELIEHUM MATEMaTHMYECKUX M IPHUKIATHBIX
3az1ad.

Ilpakmuueckue 3anamus



IIpu3Haku B3aMMHOIO paCHOJIOKEHUs IMPsAMBIX. YTOI MEXAy HpsAMbIMHA. B3anmuoe
PaCIIOJIOKEHUE MPSMBIX U IIIOCKOCTEH. [lepneHauKynsap M HaKIOHHAs K IUIOCKOCTU. YTOJI MEXIY
IIPSIMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM PAaCIOJIOKEHUU IPSIMOM M IIOCKOCTH. Teopema o
TpeX MEePIEHIUKYIIPAX.

IIpu3Haku ¥ CBOMCTBA MApajuICIbHBIX W INEPHEHAMKYISPHBIX IIIOCKOCTER. PaccrosiHue ot
TOYKH J0 IUIOCKOCTH, OT MNPSAMOH JO IUIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTIMH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXy IPOU3BOJIBEHBIMU (PUTYpaMHU B IPOCTPAHCTBE.

[TapannenpsHO€ NPOEKTUPOBAHME M €ro CBOMCTBa. Teopema O IMIIOMIAAM OPTOTOHAJIBLHOU
MIPOEKIIMY MHOTOYIOJIbHUKA. B3auMHOE paciosioxkeHne MpoCTPaHCTBEHHBIX (QUTYD.

Paznuunble  Buapl  MHOrorpaHHukoB. VX  um3oOpaxenus.  CedeHus,  pa3BepTKU
MHOTOTrpaHHUKOB. [Ilmomans moBepxHoctu. Buubsl cummerpuil B npoctpaHcTBe. CuMMeTpusl Tenl
BpaIlleHUs] U MHOTOTpaHHUKOB. Beruncnenue miomazneit 1 00beMoB.

Bekrtopel. [leiictBust ¢ Bekrtopamu. JlekaproBa cucTeéMa KOOPAMHAT B MPOCTPAHCTBE.
VYpaBHeHUE OKPY>KHOCTH, Chepbl, INIOCKOCTH. PaccTosiHne Mex 1y Toukamu. [IeficTBUS C BEKTOpaMmH,
3aJlaHHBIMU KoopauHaTaMu. CKajsipHOE MPOU3BEICHUE BEKTOPOB. BekTopHOE ypaBHEHHE MPSAMO 1
IIJIOCKOCTH. Mcrosb30BaHne BEKTOPOB NP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHEayIMTOPHBIX 3aHATHN CTyJEHTaM HapsAy C pEHIeHWEM 3a1ad W BBIITOJHEHUS
MPAKTUYECKUX 3aJJaHUN MOXKHO MPEIVIOKUTh TEMbI MCCIEI0BATENbCKUX U pedepaTuBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTACIBHBIX MEJKHX 33Jad W YHPAKHEHWM NpPEIararoTcsi CHOKETHBIE
3a/1aHusl, TPEOYIOIKEe JIUTETLHON pabOThl B paMKaxX OJHOW MAaTeMAaTHYECKOW CUTyallHH. DTH TEMbI
MOTYT OBbITh KaK MHAUBUAYAJIbHBIMH 33JaHUSIMU, TaK U FPYNIIOBBIMU JUIsl COBMECTHOTO BBITIOJTHEHHS
HCCIEA0BAHUS.

TEMATHYECKOE IINTAHUPOBAHHME

[Ipu peanuszanuu coaepkanus o0meo0pa3zoBaTeIbHON yUeOHOM TUCIMIUIMHBI «MaTtemMaTHuKa»
B mpexaenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OO0IIEr0 OOpa30BaHHUS C MOJTYYCHHEM
cpennero obmero o6OpazoBanus (IIIIKPC, TIIICC3) wMakcumanpHas ydeOHas Harpyska
obyvarormuxcst 1o crenuaabHocTsIM CIIO conmanbHO-APKOHOMUYECKOTO MPpoduiIsi, cocTaBiseT —349
4acoB, U3 HUX ayAUTOpHas (00s3aTenbHast) ydyeOHas Harpyska oOydarommxcs — 234 Jaca, BKItOUas
nekiun (ypoku) —22 4aca, IMpaKTHYECKUe 3aHATHs (J1abopaTopHbie) — 212 yacoB, BHeayJAHTOpPHAs
caMoCTOsITeNIbHas paboTa cTyAeHTOB — 115 vacos.

IIpumMepHBbIi TEeMaTHYCCKHH IJIAH

Ipoduab npodeccnoHATBHOTO 00PA30BAHUA:
CONMAJIBbHO-I)KOHOMUYECKUI

Copep:xxanne o0yyeHust Crnenunansaocts CITO: 40.02.01 — IIpaBo u opraHuzaius
COIIMAIIBHOTO 00eCTICUeHHSI

AyIHMTOpHBIC 3AHATHS

Jlekuun (ypoku) NMPaKTHYecKHne UTOTO
3aHATHA

Beenenne 1 2 3
Pa3BuTne nonsATus o yncie 1 2 3
KopHu, crenenu u sorapudmsl 2 20 22
IIpsmple ¥ IJIOCKOCTH B 1 8 9
IPOCTPAHCTBE

KombunaTtopuka 2 20 22
KoopauHaTsl 1 BEKTOPEI 2 20 22
OCHOBBI TPUTOHOMETPUHU 2 20 22




OyHKIMH U TpaPUKH

1 20 21

MHoOrorpaHHUKHU U KpYTible Tena 2 20 22
Hauvana MaTeMaTH4YECKOro 2 20 22
aHaImn3a

WHTerpan u ero npuMeHeHue 2 20 22

DNeMEHTBl TEOPUH BEPOSITHOCTEN 2 20 22
Y MaTeMaTHYECKOW CTATUCTHKHU

YpaBHEHMsI U HEpAaBEHCTBA 2 20 22
HTroro 234
BHeayauTOpHas caMOCTOAATE/IbHAsI padoTa
115
Ipomesccymounas ammecmayusn 6 hopme IK3amena
Bcero ’ 349

XAPAKTEPUCTUKA OCHOBHBIX BUJOB AEATEJIBHOCTU CTYJAEHTOB

Cooepotcanue odyuenus

Xapakmepucmuka 0CHOGHBIX 6U006 0eAMEIbHOCIMU CHYOEeHmM 08
(na ypoene yueonwvix oeiicmeuii)

Beeoenue

O3nakomieHue ¢ poivio MamemMamuKky 8 HayKe, mexHuke, SKOHOMUKe,

UHGOPMAYUOHHBIX MEXHOOUSAX U NPAKMUUECKOU 0esimelbHOCU.
O3nakomueHue ¢ yersamu u 3a0asamu Usy4eHus Mamemamuxu npu
oceoenuu cneyuanvrocmet CI1O.

AJII'EBPA

Pazeumue nonsamus
o qyucie

Buvinonnenue apugpmemuueckux oeticmeuti HA0 YUCIAMU, COYEMAsl
YCmHble U NUCLMEHHbIE NPUEeMbL.

Haxooicoenue npubnusicenHvlx 3Hauenuti 6enuyut u no2peunocmei
8bluUCTeHULL (AOCOIOMHOU U OMHOCUMENbHOLL); CPABHEHUE YUCTIO8bIX
BbIPAICEHULL.

Haxoorcoenue owubok 6 npeobpazosanusix u 6bl4UcieHUsX
(omHOCUmMCs KO 8cem NyHKmam npozcpammol)

Kopnu, cmenenu, noza-
pughmot

O3nakomnenue ¢ nousmuem KopHs N-Ul Cmenexu, CeoUCmeamu
PAOUKANI08 U NPABULAMU CPABHEHUSL KOPHEL.

Dopmynuposanue  onpedenieHuss KOPHS U CBOUCME  KOPHEIL.
Buviuucnenue u cpasnenue xopmet, blnoiHeHue NPUKUOKU 3HAYEHUS.
kopusi. [lpeobpazoeanue uucnosvix u OYKEEHHLIX — BbIPANCEHUL,
CO0ePIACAUUX PAOUKAIIBL.

Buinonnenue pacuemos no gopmyiam, cooepicawmum paoukavl,
ocyuecmenss Heobxooumvle NOOCMAHOBKY U NPeoOPa308aHus.
Onpedenenue  pasHOCUNLHOCIIU — BbIPAJCEHUL C  PAOUKALAMU.
Pewenue uppayuonanvuvix ypagrenuil.

Osnakomnenue ¢ nouamuem cmeneHu ¢  OeuUcmeumenbHbvim
noxkasameJiem.

Haxooicoenue 3nauenuti cmeneHu, ucnonwv3ys npu Heo6xo0UmMocmu
UHCMPYMEHMAbHble CPeOCmad.

3anucvieanue KopHs N-ui cmeneHu 8 6ude cmeneHu ¢ OpPOOHbLIM
nokasamejnem u Hao6opom.

Dopmynuposanue ceolicme cmenenel. Bvlyucienue cmenewnei ¢
PAYUOHATIbHBIM  NOKA3amMeleM, BblNOJHeHUe NPUKUOKU 3HAYeHUs




cmenetu, cpasHeHue cmenenel.

IIpeobpaszosanue yucio8vix U OYKEEHHbIX 8bIPANCEHULL, COOEPHCAUJUX
cmeneHu,  npumenss — ceoticmea.  Pewenue — nokazamenbHbix
VpasHeHU.
O3HakomaeHue ¢ npumMeHeHueM KopHell u cmeneneti npu 8bl4UCIeHUU
CPeOHUX, OelleHUU OMPe3Ka 8 «3010mom ceyeHuuy». Pewenue
NPUKIAOHBIX 3A0aY HA CTLOACHbLE NPOYEHNbL

Ilpeoopaszosanue
anzebpauueckux
8bIpaIICeHUI

Buinonnenue npeobpazosanuil ublpadiceHutl, npumeneHue opmyi,

CBA3ZAHHBIX CO CBOUCMBAMU CIeNeHel U 102apUu@PMos.
Onpedenenue obaacmu OONYCMUMbIX 3HAYEHUL JI02APUPMUYECKO20
svipaxcenus. Pewenue nocapughmuueckux ypasnenui

OCHOBbLI TPUI' OHOMETPHHU

Ocnoeénvle nonamus

Hzyuenue paouannozo memooa usmepenus Y2l08 6paujeHusi u ux
ceasu ¢ epadycHou mepou. Hzobpaosicenue yenoe epawjenus Ha
OKDYIHCHOCIU, COOMHeCeHUe eIUUUHbL Y2lld C €20 PACNONO0HCEHUEM.
Dopmynuposanue onpeoenenuti mpuoHOMempu4eckux QyHKyutl oas
Y2ll08 NOBOPOMA U OCMPBIX Y2108 NPAMOY20IbHO20 MPEY20IbHUKA U
00BACHeHUe UX 83AUMOCES3U.

Ocnoegnuie IIpumenenue ocHOBHbIX MPULOHOMEMPULECKUX MOHCOECME OA
mpuzoHomempuuecKue | 8blYUCICHUS 3HAYEHUT MPUSOHOMEMPUYECKUX (PYHKYUL NO OOHOUL U3
mojicoecmea HUX.
Ilpeoobpazosanus Hzyuenue  ocmoemvix  hopmyn  mpucoHomempuu:  opmynsl
npocmenuux CILOJHCEeHUS,
MpPU2OHOMEMPUYECKUX Y080€eHUsl, NpeoOpPa308aHuUusi CyMMmbl MPULOHOMEMPULECKUX QyHKyull
6LIPANCEHUIL 8 npouszeedeHue U NPoOU3BEOeHUss 6 CYMMY U HpuUMeHeHue npu
BLIYUCTEHUU ~ 3HAYEHU MPULOHOMEMPUUECKO20  BbIPANCEHUS U
YnpoujeHus e2o.
O3HaxkomieHue co c8oUCM8amMu CUMMEMpPUY MoyeK Ha eOUHUYHOLL
OKPYIHCHOCIU U NPUMEHEHUE UX OJISl 8616004 POPMYL NPUBELOCHUSL.
Ilpocmeinmue Pewenue no gopmynram u  mpucoHomempuueckomy — Kpyey

mpuzonomempuuecKue
YPAaBHEHUA U HEpABEeHCmeBa

APOCMEUuUx mpueOHOMemMpUYeCKUx ypasHeHull.

Ilpumenenue obwux mMemooos peuieHus ypasHeHuil (npueeoexue K
JIUHENIHOMY, K8AOPAMHOMY, MEMOO PA3NI0NCEHUs HA MHONMCUMENU, 3d

MeHbl NEPEMEHHOLL) NPU peulenul MPUOHOMEMPULEeCKUX YPAGHEHU.
Vmenue ommeuamo Ha kpyee peuienus npocmeuuux
MPUCOHOMEMPUIECKUX HEPABEHCME

ApKcunyc, apkkocunyc,
APKMAaH2Eenc Yucna

Os3HakomneHue ¢ NOHAMUEM OOPAMHLIX  MPUSOHOMEMPUYECKUX
@yHryuil.
H3yuenue onpedenenuti apkcunyca, apKKOCUHYCA, apKMaH2eHca
yucna, hopmyauposanue ux, u30opadicenue Ha eOUHUYHOU
OKDYICHOCIU, NPUMEHEHUE NPU peuleHUU YPAGHEeHUll

@ YHKI[HH, UX CBOHCTBA H TPADUKH

Dyukyuu.
Ilonamue o
HenpepvleHoCmuU YyHKYUU

O3HaxomeHue ¢ NoHsIMmuem nepemeHHoU, NPUMepamu 3a8Ucumocmell
MeHCOy nepemeHHbIMU.
O3HaxomneHue c noHaAMuUeM epaghuxa, onpeoenenue
npunaonexcHocmu  mouku epaguxy @yuxkyuu. Onpedenenue no
Gdopmyne  npocmetiwell  3asucumocmu, 6uoa ee  epaguxa.
Buipasicenue no ¢popmyne oonoui nepemennou uepes opyaue.
O3naxomnenue ¢ onpeoenenuem GyHKyuu, popmyruposanue ezo.
Haxooicoenue obracmu onpedenenus u obracmu 3HaveHull GyHKyuu.

Ceoiicmea ¢pynxkyuu.
I'pagpuueckasn
UHmMepnpemayusl.

Osnakomnenue ¢ npumepamu qbyHKl/ﬂ/lOHaﬂbelX 3asucumocmeii 8
PEANBHBIX npoyeccax U3 CMeMNCHbIX ducuunﬂuH.
O3naxkomnenue ¢ 00KA3aMmMelbHbIMU paccyofcdeﬂuﬂmu HEKOoOmopbvlx




Ilpumepoi
¢ynKkyuonanonvix
3aeucumocmeil 6 peanbHovlX
npoyeccax u A6J1EHUAX.

CBOUCME JIUHEUHOU U  K8AOPAMU4HoOUu @QYHKyuil, npogedeHue
uccne0o8anusi IUHENHOU, KYCOYHO-TUHEUHOU, OpPOOHO-TUHEUHOU U
Keaopamuunol Qyukyutl, nocmpoenue ux zpaguxos. Ilocmpoenue u
umenue epaguxos hynxyuil. Mccreoosanue @yuxyuu.
Cocmasnenue 81008 QyHKyull N0 OAHHOMY YCI08UI0, peuleHue 3a0ay
HA IKCMPEMYM.

Buvinonnenue npeoopazosanuii epaghura hynxyuu

Oopammnvie hynkyuu

H3yuenue nousmus oopamuoti pyHkyuu, onpeoeneHue suoa u
nocmpoenue epaguxa oopamuoll YyHKyuu, HaxoxcoeHue ee ooIacmu
onpedenenus u oonacmu 3uavenuti. Ilpumenenue ceoticme @yHkyuil
APpU UCCIe008AHUU YPABHEHUU U PeuleHUU 3a0ay Ha IKCMPEMYM.
O3HakomaeHue ¢ NOHAMUEM CIOHCHOU PYHKYUU.

Ilocneoosamenvnocmu

OsnaxkomaeHue ¢ NOHAMUEM  YUCTO0B0OU  NOCIe008aAMENbHOCHU,
cnocobamu ee 3a0aHUS, GLIYUCTIEHUSAMU €€ YIeHOB.

Os3naxomaeHue ¢ nouamuem npeoeia nocied08amenbHOCmu.
O3naxkomneHue ¢ 8blyuUcCieHueM CyMMbl OeCKOHEeUHO20 YUCTI08020 padd
Ha  npumepe  BbLIYUCIEHUS  CYMMbl  OECKOHeyHOo  yowigarowell
2e0MempUYecKoll NPocpeccuu.

Pewenue 3a0au na npumenenue goopmynsr cymmol 6eckoneuHo
yovisarowel 2eoMempuiecKoll NPpoepeccuu.

Ilpouszeoonas u ee
npumeHneHnue

O3naxkomieHue ¢ noHamuem npou3800HOII.

H3yuenue u popmynuposanue ee MexaHuiecko2o u 2e0MempuiecKko2o
CMbICIA, U3YUeHUe AlOPUMMa 8blYUCTIeHUs. NPOU3BOOHOU HA npumepe
8bIYUCTEHUS. MCHOBEHHOU CKOpPOCMU U Y2l08020 KOI(duyuenma
KacamenvbHOll.

Cocmasnenue ypagneHus kacamenbHoll 8 ooujem suoe.

Yeceoenue npasun ouppepenyuposanus, mabauyvl NPOU3BOOHLIX
INeMEHMAPHLIX  (DYHKYUL, npumeHeHue O oOupgepenyuposanus
@yHKYyuUil, cocmasnenus ypagHeHus KacameibHOL.

H3yuenue meopem o0 céa3u ceolticmé QyHKyuu u Npou3BOOHOL,
Gdopmynuposka ux. Ilposedenue ¢ nomowpro  NPOU3BOOHOU
uccnedo8anus hyHKyuu, 3a0auHo Gopmynotl.

Yemanosnenue cesazu  ceovicmé  @ymkyuu u npou38OOHOU NO  UX
epaghuxam.

Tlpumenerue npouzeo0HOL 015 peuterus 3a0a4 Ha HAX0HCOeHUe
HauboIbUle20, HAUMeHbULe20 3SHAYEeHUs U HA HAX0XCOeHUe
aKCmpemyma

Ilepsooopaznasn
u uHmezpan

O3HakomaeHue ¢ NoHAmuemM uHmezpaia u nepeooopasHou.
Hzyuenue npasuna eviuucieHuss nepeooopasHol U
Hviomona—/letibnuya.

Pewenue 3a0au Ha ceéa36 nepsoodpasHou U ee NPoU3BOOHOU,
8bIUUCTEeHUE NePBO0OPA3HOU OJisl OAHHOU YHKYUU.

Pewenue 3a0au na npumenenue unmezpana Ons blUUCTIEHUS
GusuyecKux 8eutUH U NIowWaoell.

meopembl

Cmenennsuie,
noxazamesnpHbole,
Jno2apughmuueckue u
mpuzoHoMempuyecKue
dynkyuu.
Oopamnyie
mpuzoHoMempuyecKue

¢ynxyuu

Buiyucnenue 3nauenuti hyHKyutl no 3Ha4eHu0 apeymeHma.
Onpedenerue noodiceHus MouKy Ha epaguxe no ee KOOPOUHamam u
Haobopom.

Hcnonvsosarnue ceoticmeé (hyHxyuii 0151 CpA8HeHUSA 3HAUEHUL cneneHell
u n102apupmos.

Ilocmpoenue epaghuxos cmenenHvix u 102apU@PMUIEcKUx QyHKYuULl.
Pewenue noxazamenvuvix u jaoeapugpmuueckux ypagmeHuu u
HepaseHcme no U38eCMHuIM al20PUMMAM.

O3HakomaeHue ¢ nowsmuem HenpepvleHOU nepuooudeckoll hyHkyuu,




Gopmynuposanue ceolicme CcuHyca U KOCUHYCA, NOCMpOeHUue ux
epaghuxos.

O3HakomaeHue ¢ NOHAMUEM 2APMOHUYECKUX KONeOaHull u npumepamu
2apMOHUYECKUX KoeOaHuul ONd ONUCAHUA Npoyeccos 6 ¢husuxe u
opyaux 061acmsax 3HaAHUsL.

O3HaxkomieHue ¢ NOHAMuUeM paspoléHOL NEPUOOUYECKOU GyHKYUU,
Gopmynuposarue ceolCme ManeeHca 1 KOMaHeeHcd, NOCMpoeHue ux
epaghuxos.

Ilpumenenue  ceoticme  yukyutl 01  CPAGHEHUsI  3HAYEHUL
MPULOHOMEMPUYECKUX (QYHKYUL, PeueHUss MpUeOHOMEeMPUYecKux
VpasHeHull.

Ilocmpoenue epagurxos 0opamuvlx mpuecoHOMempudeckux QyHKyuil u
onpeodeneHue no epagpuKam ux c8oUcCms.

Buinonnenue npeobpazosanus epaghuxos

YPABHEHHA H HEPABEHCTBA

Ypagnenusn u cucmemut
YPAGHEHUL

Hepagencmea u cucmemut
Hepagencme ¢ 08ymsa
nepemenHbIMU

O3HakomaeHue ¢ npocmetuuuM C8e0eHUAMU O KOPHSX
aneebpaudeckux ypagHeHull, NOHAMUAMU UCCIe008aAHUsL YPAGHEHUU U
cucmem ypasHeHull.

Uzyuenue meopuu pasHOCUIbHOCMU VPABHEHUU U ee NPUMEHEeHUs.
Ilosmopenue 3anucu peuwieHuss CMaAHOAPMHLIX YPABHEHUL, NPUEMO8
npeobpazoeanus YpaeHeHuli Oisi  CBeO0eHUsi K CMAHOAPMHOMY
VpasHeHuo.

Pewenue payuonanvhvlx, UppayUOHAILHBIX, HNOKAZAMENbHLIX U
MPUSOHOMEMPULECKUX YPAGHEHUT U CUCEM.

Hcnonvzosanue ceoticme u epaguxoé @yHkyull O peuteHus
ypasHenuil. [losmopenue 0CHOBHbIX NPUEMOB PeUleHUsl CUCTEM.
Pewenue ypasnenuii ¢ npumenenuem 8cex npuemosg (PaziodceHus: Ha
MHOJICUMeENU,  66E0€HUsI  HOBLIX  HEU38ECMHbIX,  NOOCMAHOBKU,
epaghuueckoco memooa,).

Pewenue cucmem ypagnenuii ¢ npumeHeHuem paziuyHulx cnocooos.
Os3HakomieHue ¢ O0OWUMU BONPOCAMU PEULeHUss HEPABEHCMS U
UCNONb308AHUE  CBOUCME U 2pauKkos @OYHKyull npu peueHuu
HepaseHCcms.

Pewenue Hnepasencme u cucmem HepaseHCM8 ¢ NPUMEHEHUeM
PA3IUUHBIX CROCO008.

Ipumenenue mamemamuyeckux memooos Ojisl peueHusl
cooepoicamenbHblX 3a0ay U3 pasiudHblx obracmeti HAYKU U NPAKMUKU.
Humepnpemuposanue pe3yibmamos ¢ yuemom peaibHbixX
o2panudenui.

JIEMEHTbI KOMBEHHATOPHKH, TEOPHH BEPOATHOCTEH H CTATHCTHKH

Ocnognvie nonamus
KOMOuUHamopuku

H3yuenue npasuia KOMOUHAMOPUKU U NPUMEHEHUe NpU peueHul
KOMOUHAMOPHBIX 3a0aH.

Pewenue kxombunamophvix 3a0ay memooom nepebopa u no npasusy
VMHOMCEHUS.

Os3nakomneHue ¢ NOHAMUAMU KOMOUHAMOPUKU: PAZMEUCHUIMU,
CoOuemaHuAMY, NEPeCcCmMano8Kamu U Gopmynamu O ux 6bl4UCIEHUSL.
Obvacnenue u npumerenue Gopmyn 0N bIYUCTIEHUS PA3ZMeUjeHUl,
nepecmaHo8OK U COYemanutl npu peuleHuu 3a0ad.

O3naxomnenue ¢ bunomom Hovtomona u mpeyzonenuxom Ilackans.
Pewenue npakmuyeckux 3a0ay ¢ UCnoIb306aHUEM ROHAMUU U NPABUTL




KOMOUHAMOPUKUL.

dnemenmul meopuu
eéeposamuocmeit

Uszyuenue knaccuueckoco onpeoeieHuss B8epOSIMHOCMU, CBOUCME
8EPOSIMHOCMU, MEOPeMblL O CYMMe BEPOSIMHOCHIEN.

Paccmompenue npumepos sviuucienus eeposmuocmetl. Peuwenue
3a0a4 Ha 8bIYUCTIeHUE 8ePOSIMHOCHeEN COObLLMULL.

Ilpeocmagnenue 0annvix
(mabauywt, ouazpammeot,
epaghuxu)

Os3HakomneHue ¢ NpeOCmMasieHuem 4Yucio8blX OAHHBIX U UX
Xapakxmepucmuxkamu.

Pewenue npaxmuueckux 3a0au na 06pabomKy Yuci08blX OAHHbIX,
BbIUUCTICHUE UX XAPAKMEPUCTIUK

T'EOMETPHA

Ilpamwie u nnockocmu 6
npocmpancmee

Dopmynuposka u npueedeHue 00Ka3amenbCme NPUHAKO8 83AUMHO20
PAcnonodcenuss  npaAMulx U naockocmeu. Pacnosnasanue na
yepmedcax U MOOENAX — PASIUYHLIX — CIY4aed  83AUMHO20
DPACNONIONCEHUS. NPAMBIX U NIOCKOCMEU, apeyMeHMUposanue ceoux
cyacoenuii. Popmynuposanue onpeoenreHull, NPUHAKO8 U CEOUCME
NapanienbHulX U NepneHOUKYIAPHbIX NIOCKOCMElU, O08YePAHHbIX U
JIUHEUHBIX Y2Tl08.

Buvinonnenue nocmpoenust y2no6 mesxcoy NpAMbIMU, NPAMOU U
NIOCKOCMbIO,  MedcO0y — NIOCKOCMAMU — NO  ONUCAHUIO U
PAcnosHasanue ux Ha Mooesx.

Ilpumenenue npusHaxKoe u CEOUCME pPACHONONCEHUS. NPAMBIX U
nI0CKOCmel NpU peueHul 3a0au.

Hzobpadscenue na pucynkax u KOHCMPYUpOBAHUe HA MOOEX
NEepneHOUuKyIapo8 U  HAKIOHHbIX K  WIOCKOCMU,  NPAMUIX,
napanienbHulX NI0CKOCMell, Y2ll08 MexHcOy NPAMOU U NIOCKOCIbIO U
000CHOBaHUE NOCMPOEHUS.

Pewenue 3a0au mna evluucienue 2ceomMempuyecKux — GeauUyUH.
Onucwviganue paccmosanus om mouku 00 NIOCKOCMU, Om NPAMOU 00
NIIOCKOCIU, MeHCOY NIOCKOCMAMU, MeHCOY CKPewusarouumMucs
NPAMbBIMU, MeHCOY NPOUZBOTIbHBIMU (DUSYPAMU 8 NPOCMPAHCMEe.
Dopmynuposanue u 00KA3bI8AHUE OCHOBHBIX MeopemM 0 PACCMOSHUAX
(meopem cywecmeosaHus, ceolicmaa,).

Uszo0pasicenue na uepmedicax u Mooensax paccmosanus u 060CHO8aHue
ceoux cyscoenuti. OnpedeneHue U BbIYUCIEHUE PACCMOAHUL 8
npocmpancmee. I[lpumenenue ¢hopmyn u meopem nianumempuu Ois
peuteHus 3a0ai.

O3nakomieHue ¢ NOHAMUEM NAPAINeNbHO20 NPOEKMUPOBAHUS U €20
ceoticmeamu. Dopmynuposanue meopembl 0 niowaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

Ipumenenue meopuu 07151 060CHOBAHUS NOCMPOEHUIL U BbIYUCTEHUIL.
Apeymenmuposanue c8oux CyHcOeHUll 0 83aUMHOM PACNOTONCEHUU
NPOCMPAHCMBEHHBIX hucyp.

Mnozozpannuku

Onucanue u xapakmepucmuxa pasiutyHblX U008 MHO202CPAHHUKOS,
nepeuucienue ux 1emMeHmos u C80UCMS.

Hszobpasicenue MHO20SpAHHUKOB U BbINOJHEHUE HNOCMPOEHUs HaA
U300PAHCEHUSAX U MOOEISAX MHO202PAHHUKOS.

Buvluucnenue nunetinbix 21eMeHmos U y2i08 8 NpoCmpaHCmeEeHHbIX
KOH@USYPAYUsxX, apeyMeHmuposanue C8oUx CyHcOeHul.
Xapaxkmepucmuka — u  u3obpadxceHue  ceuenus,  pa3GepmKu
MHO202DAHHUKOS, BbIUUCTIEHUE N0 A0l NOBEPXHOCHEIL.
Ilocmpoenue npocmetiwiux cevyeHuu Kyba, HNPU3Mbvl, NUPAMUObL.
Ilpumenenue gpakmoe u ceederull u3 NAAHUMEMPULU.

Os3nakomnenue ¢ 6uUOGMU  CUMMempuil 8  NPOCMPAHCMEe,




Gopmynuposanue onpedenenuti U  ceolicms. Xapakmepucmuxa
cumMmempuu mei 8paujeHus U MHO202PAHHUKOS.
Ilpumenenue ceolicms cummempuu npu peuteHul 3a0au.
Hcnonv3zo6anue npuobpemeHnnvlx 3HAHUU Ol  UCCLEO08AHUAL U
MOOENUPOBAHUS HECTIONCHBIX 3A0aHY.
H300pasicenue 0CHOBHBIX MHO202PAHHUKOS U 8bINOIHEHUE PUCYHKOE
N0 YCIOBUAM 3A0aY.

Tena u noeepxnocmu
epauienun

O3HakomneHue ¢ 6uoamu mein 8pawjeHus, opmyIuposanue ux
onpeoeneHull U c80UCms.

Dopmynuposanue meopem O ceueHuu wapa MNIOCKOCMbIO U
NIOCKOCMU, KacameibHOU K cgepe.

Xapaxmepucmuka u uzobpasiceHue men 6paujeHus, ux pazeepmki,
ceyenus.

Pewenue 3a0au Ha nocmpoenue ceueHull, GvlYUCTEHUE ONUH,
paccmosanutl, yenos, naowaoei. Ilposedenue O0oKazamenbHuIX
PAccysHcOeHUll npu peueruu 3a0ad.

Ilpumenenue ceoticme cummempuu npu peuleHuu 3a0ay Ha meid
8pawyeHust, KOMOUHAYUIO meil.

H300pasicenue 0CHOBHBIX KpYeablX meil U bINOJHEHUE PUCYHKA NO
VCI08UIO 3A0aUU.

H3zmepenusa 6 2eomempuu

O3HaxkomieHue ¢ NOHAMUAMU NAOUAOU U 00beMd, AKCUOMAMU
U C8OLICMBAMU.
Pewenue 3a0au na ewviyucienue naowaoei nIOCKUX ¢ueyp ¢
NpUMEHeHUeM  COOmeemcmeyiowux Gopmyn u  pakmos  u3
NIIAHUMEMPUU.
H3zyuenue meopem 0 eviyucieHuu 06vbeMo8 NPOCMPAHCMEEHHbIX mell,
peuieHue 3a0ay Ha npumeHeHue Gopmy 8bIYUCTEHUS 00BEMOS.
Hszyuenue ¢hopmyn 0ns  eviyucieHus niowaoei nogepxHocmel
MHO202PAHHUKOS U Mell 8DAUeHUS.
O3nakomneHue ¢ MemoooM BbIYUCIEeHUS NI0WAOU NOBEPXHOCU
cghepoi.
Pewenue 3a0au na sviuucnenue niowaoei nosepxHocmu
NPOCMPAHCMBEHHBIX Mell.

Koopounamul u éekmoput

Osnaxkomnenue ¢ nousmuem e6ekmopa. H3yuenue Oexkapmoesoi
cucmemvl KOOPOUHAM 6 NPOCMPAHCMEBe, NOCMPOEHUE N0 3A0AHHbIM
KOOPOUHAMAM MOYeK U NIOCKOCMEl, HAXO0NCOeHUue KOOPOUHAam
mouek. Haxooicoenue ypasrenuti oKpysacHocmu, cepwvl, HI0CKOCHIU.
Buiuucnenue paccmosinuti mescdy moukamu.

U3yuenue c60ticme 6eKMOPHLIX GEIUYUH, NPABUTL PA3NONCEHUSL BEK-
mopos 8 mMpexmepHOM NPOCMPAHCMEe, NPASUTL  HAXONCOEHUS
KOOpOUHAm 6eKmopa 6 NpPOCMpancmee, npasul Oeucmeutl ¢
8EKMOpaMU, 3a0AHHLIMU KOOPOUHAMAMU.

Ipumenenue meopuu npu peweHuu 3a0ay Ha 0eticmsust ¢ 6eKMopamu.
Uszyuenue  cransapnoco  npouzeedenus — 8eKmopos,  GeKMOPHO2O
ypasHnenusi npsamoul u niockocmu. Ilpumenenue meopuu npu peuieHuu
3a0ay Ha Oelcmeus ¢ 6eKMOpamu, KOOPOUHAMHbIL Memoo,
npuMeHenue

8eKMOPO8 OJisl BLIYUCEHUS 8EIUYUH Y208 U PACCTNOSHULL.
O3HaxkomaeHue ¢ 00Ka3ameibCmeamu meopem cmepeomempuu o
83AUMHOM PACNOTIONCEHUU NPSAMBIX U NIOCKOCMEL C UCNOIb30BAHUEM
BEKMOPO8.

YYEBHO-METOAUYECKOE

N MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYHEHHE




IPOI'PAMMBI YYEBHOM JUCHHUIIIINHBI
«MATEMATHUKA»

OcBoeHne mporpamMmbl yuyeOHOM IuUCHUILIMHBI «MaTemaTukay Mpeanojaraet Hajludue B
npodeccHoHaTbHOW 00pa30BaTeIbHON OpPraHU3aIMH, PeaTU3YIONIe 00pa30BaTEbHYI0 MPOTPaAMMy
cpennero obmiero odpazoanus B mpenenax ocBoenus OITOIT CIIO nHa 6a3e 0CHOBHOTO 0O0IIEro
oOpa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOCCIICUUTh O0YyJarOIIHMCS
cBOOOIHBIN AocTyn B IHTEpHET BO BpeMs y4eOHOT0 3aHATHS U MIEPUO] BHEYYCOHOM NeATEIbHOCTH.

[lomemenne kaOWHETa JOJDKHO YAOBJIETBOPATH TpeboBaHUsIM CaHHUTapHO-3MTUAEMHUO-
norndyeckux npaswil U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITb OCHAILEHO THUIIOBBIM
o0opymoBaHHEM, yKa3aHHBIM B HACTOSIIUX TPEOOBAHHSX, B TOM YHCIC CICIHATU3UPOBAHHON
y4ueOHOU MeOenpl0 M CpeACTBaMH OOy4YeHUs, MOCTAaTOYHBIMHU IS BBITIOJHEHUS TPEOOBaHWM K
YPOBHIO MOATOTOBKUA 00YJArOITUXCS.

B kabunere n0/KHO OBITH MYJBTUMEIUMHOE OOOPYAOBaHHUE, IOCPEACTBOM KOTOPOTO
YYaCTHUKHA 0O0pa3oBaTeIbLHOTO TMpollecca MOTYT IMpPOoCMaTpUBaTh BHU3YaJbHYI0 WH(OpPMAIUIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIUN, BUI€OMATEPHAIIbI, HHBIE TOKYMEHTHI.

B cocTtaB y4eOHO-METOIMYECKOTO U MAaTEpUATLHO-TEXHUYECKOTO 00€CTIeUeHUs MPOrpaMMBbl
y4eOHOU TUCIUTIIUHBI «MaTemMaTruKa BXOIST:

* MHOTO()YHKITMOHATBHBIN KOMIUIEKC TTPETIO1aBaTeIs;

*HArJsiqHBIE TTOCOOUS (KOMILIEKTHI Y4eOHBIX TaOJHIl, MJIAKaTOB, MOPTPETOB BBIJAIOIIUXCS
YYEHBIX-MaTEMaTHUKOB H JIp.);

* TH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOUS;

*KOMIUIEKT TEXHHYECKOM NOKYMEHTAI[Mi, B TOM YHUCJIE MaclopTa Ha CpeacTBa OOyudeHus,
MHCTPYKIMH IO UX MCTIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

*OuOnMroTeuHbIN HOHI.

*B OuOmmoreunsrii GoHa BXOAAT y4eOHHWKH, y4eOHO-MeTtomuueckue KoMIuieKThl (YMK),
ofOecrieunBaroIie OCBOCHHE Y4eOHOM AUCHMIUIMHBI «MaTemMaTHKa», pPEKOMEHJIOBaHHbIE WU
JOTYILIEHHBbIE JJI HCIIOJIb30BaHUS B MPOQEecCHOHANbHBIX 00pa30BaTEIbHBIX OpPraHU3aIMsIX,
pean3yonmx 00pa3oBaTelbHYI0 IPOrpaMMy CpeHero oouiero oopazoBaHus B rpeaeaax 0CBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHMs.

bubnunoreuynsiit GoHIT MOKET OBITH JOIMOJHEH SHIMKIONEAUSIMH, CIPABOYHUKAMU, HAYYHOH,
HAaY4YHO-TIONYJIIPHOM U APYTOMl JIMTEPATYpOH 1O MaTEMATHKE.

B mpouecce ocBoeHHs MNporpaMMbl Y4eOHOW JUCHMILIUHBI «MaTemMaTHKay CTYIEHTHI
JOJIKHBI TIOJTYYUTh BO3MOKHOCTh JOCTYIA K AJIEKTPOHHBIM y4eOHBIM MaTepuajgaMm IO MaTeMaTHKe,
UMeroIuMcs B cBOOOJHOM JocTyrnie B cetd HHTepHeT (PIEKTPOHHBIM KHHMraM, MPaKTUKyMaM,
TecrtaM, marepuanam EI'D u np.

Aynutopus Ne 415 KaGuner MmaTeMaTuKH - «YueOHas ayJUTOPUS AJIs TPOBEICHUS 3aHATHI
BCEX BHJIOB, MPEAYCMOTPEHHBIX 00pa3oBaTelbHON MporpamMmoil (Yypok, MpakTHYecKoe 3aHsITHE,
nabopaTopHOe 3aHATHE, KOHCYIbTAallUs, JIEKIUs, CEMUHAp), B TOM 4YHCIEe TPYHIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAINH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu».

Ilepeuensb ocnogHo20 060py006aHUsL:
VYuebHble cToJBI — 24 MITYK
VYuebHble cTybs — 48 mT.

Kagenpa — 1 mr.

Hocka 3-xsnemenTanas — 11iT.
IIpoextop - 1 mT.

HoytGyk — 1 mir.

[IpoexuyoHHsIi 5kpad — 1 mT.

Ilepeuens npoepammmozo obecneuenus:



KasperskyEndpointSecurity ans 6usneca — CrangaprasiiiRussianEdition. 1500-2499 Node 1
yearEducationalRenewalLicence
Onepanuonnascuctema Microsoft Windows 10
1. Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00
MB 11.0.08
7-Zip 9.20
MicrosoftOffice [Tpodeccrnonanbsrii mioc 2007



PEKOMEHAYEMAS JIMTEPATYPA
OcHoBHas1 JINTEepaTypa

1. Amumo IIILA. m np. MaremaTtuka: anrebpa M Hayaja MaTeMaTHYeCKOrO aHau3a,
reoMeTpusi. AnreOpa W Hadala MaTeMaTHYecKoro aHanu3a (0a30BbI W yriIyOJCHHBIH
ypoBHH).10—11 xiaccer. — M., IIpocsemienue 2018. 50 k3.

2. Aranmacsn JI. C., byry3zoB B. ®. Kamomumes C. b. m ap. Maremaruka: anreOpa u
HavajaMaTeMaTu4eckoro anammsa. [eomerpusi. ['eomerpus (0a30BBIi W yrITyOJCHHBIH
ypoBHH). 10—11 xmaccel. — M., [Ipocsemienue 2019. 86 k3.

3. Komsarun F0.M., TkaueBa M.B,®eneposa H.E. u np. MaremaTuka: anrebpa u Havana Mate-
MaTHYECKOTO aHaimm3a. AnreOpa M Hayajla MaTeMaTH4yeckoro aHanms3a (0a3oBBIH U
yriyonennbsii ypoBun). 10 kimacc— M., IIpocsemenne 2019. 44 sk3.

4. Komsarun FO.M., TkaueBa M.B.,®eneposa H.E. u ap. MaTtemaruka: anrebpa u Havana mate-
MaTUYECKOTo aHaim3a. Ajrebpa W Hauyajga MaTeMaTH4YecKoro aHanmmu3a (0a30BBIA U
yrayOnenHsiit yposaH). 11 knacc — M., IIpocsemienue 2019. 44 sk3.

I[OHOJ]H]/ITBJII)Hble HCTOYHUKHU

006 o0pazoBaHUM B Poccuiickoit  ®enepanmu: denep.3akoH ot 29.12. 2012 Ne
273-03 (B pen. PenepanpHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-d3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-®3, ¢ usMm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-®3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipukaz MunucrepctBa oOpasoBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHUH HW3MCHEHHI B (enepasbHBIM TOCYJapCTBEHHBIH 00pa3oBaTENbHBIN CTaHIAPT CPETHETO
obmero oOpa3oBaHus, YTBEPKACHHBIM TpUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepanuu ot 17 masg 2012 r. N413"

[TuceMmo JlemapTamMeHTa rocy1apcTBEHHON MOJUTHKYU B chepe MOArOTOBKH pabounX KaJpoB U
JIIO MunucrepctBa obpa3oBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmamuu 1o
OpraHu3aliy MOJy4YeHUs CpeJHEro oouiero oopazoBaHusi B Mpejesiax 0CBOEHUsI 00pa30BaTeIbHbIX
MIPOrpaMM CpeHero npodeccuoHaIbHOro odpa3oBaHus Ha 6a3e OCHOBHOIO OOIIero 0opa3oBaHus ¢
ydeTroM TpeOoBaHull (henepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB U MOIyd4aeMOit
npodeccru WK CIeNUaIbHOCTH CPEIHEro Mpo(ecCnoHaAIBHOTO 00pa30BaAHUD.

[IpumepHass ocHOBHasi oOpa3oBaTeibHas Mporpamma cpeaHero oomiero oOpa3oBaHMUs,
onoOpeHHass peuieHHEM (QelepalbHOTO  y4eOHO-METOANYECKOTO OO0bEeIUHEHUS Mo 00leMy
oOpa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

bawmarose M.U., L[vieanos L. M. Metoaudeckoe nmocooue s moaroropku k EI'D.—M., 2017

HNuTepHeT-pecypesl

=

http://fcior.edu.ru/ (MudopmanrionHbie, TPEHUPOBOYHBIE H KOHTPOJIBHBIE
MaTepHabl).

2. http://school-collection.edu.ru/ (Eaunas xosuiekiuu udpoBbIX 00pa30BaTEIbHBIX
pecypcoB). YuebHOe u3aHue

3. Exponenta.ru http;//www.exponenta.ru Kommnauus Softlint. O6pazoBaTenbHblii
MaTeMaTHYECKUH callT. MaTepHasibl /Il CTYICHTOB: 33]]auy C PCIICHHUSIMH,

CIIPaBOYHUK IO MAaTEMaTHUKE, JJIEKTPOHHbBIE KOHCYIbTALIUH.
4. Taszera «Matemaruka» Uznarensckoro noma «IlepBoe centsiopsi»  http://mat.1septemr.ru
5. Marematuka B OTKpbITOM KoJute/pke https://mathematics.ru/

6. Math.ru. MatemaTuka u oOpazoBanue. https://math.ru/



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://mat.matematiks/ru
https://mathematics.ru/
https://math.ru/

7. Allmath:ru — Bcs matematuka B ogaoMm Mecte  http://www.allmath.ru/

8. EgWorld: Mup maremarndeckux ypaBHeHuid http://eqworld.ipmnet.ru/

9. Bcs anemeHTapHas MaTeMaTHKA: CPEIHSS MaTeMaTUYEeCKasi HHTEPHET-IIKOJIA.
http://www.bym math.net

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

11. I'paduxu GyHKIMIT http://graphfunk.narod.ru

12. JlupakTryeckue Matepuaibl 0 HHYOPMATUKE U MaTEMaTHKE.
http://comp-science.narod.ru

13. JluckperHas maremaruka: anroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D mo MaTemaTtuKe: MOATOTOBKA K TecTUpoBaHuio http://www.yztest.ru

15. 3amauHuk WIS MOATOTOBKH K OJMMITHANAM IO Matemaruke http://tasks.ceemat.ru

16. 3aHMMaTenpHas MaTeMaTHKa — IIKOJBHUKAM (OJIMMIIHAJIBI, UTPHI, KOHKYPCHI TIO
maremaruke) http://www.maht-on-line.com

17. UnrepHetr — mpoekT «3amaum» http://www.prodlems.ru

18. MaremaTrueckue 3Troabl http://www.etudes.ru

19. Marematuka on-line cnpaBoynas nHMOPMAIKS B TOMOIIIb CTYICHTY
http://www.manhtm.hl.ru

20. MaremaTrKa B TOMOIIIb IIKOJIBHUKY M CTYACHTY (TecThl 10 Matematuke online)
http://www.mathtest.ru

21. Marematuka JiIst OCTYMAONIMX B By3bl  http://www.matematika.agava.ru

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

23. MareMarnyeckye OJIMMITMAAbI M OJTMMIINAIHbBIE 3a0adn  http://www.zaba.ru

24. Caiit anemeHTapHo# Matematuku Jmutpus [ymmaa http://www.mathnet.spb.ru

25. Typuup ropoaoB — MexayHapoaHasi MaTeMaTHYECKasi OJIMMITHAIA TSI
HIKOJILHUKOB  http://www.turgor.ru

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

27. OtkpeiThiii Oank 3aganuit ®UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

OnexmponHo-cnpasoynvie cucmembl.

1. D1eKTPOHHO-OMO/IHOTEYHAsI CHCTeMa «YHHBEPCUTETCKasi OuOJIHOTeKa OHJaiiH» — Oa3a
JTAHHBIX y4eOHOHM, y4eOHO-METOIUYECKOW M HAyYHOW JIUTEepaTypbl IO OCHOBHBIM H3y4aeMbIM
mucuurumaam - http://www.biblioclub.ru

2. DeKTPOHHO-0uO/IMOTeyHass cucrtema «IkOpaiT»: koiekuusi «JlereniapHpie KHUTH»
u ko/utekuuss CIIO — snekTpoHHbIE BepcHH y4eOHOW M y4eOHO-METOIUYECKOW IJUTepaTyphl -
www.biblio-online.ru

3. Hayunas »suexktponnasi 6ubanoreka eLIBRARY.RU - snexkTpoHHBIE BEPCHH POCCHUHUCKUX
HayYHO-TEeXHHYECKUX KypHanoB - http://elibrary.ru

4. Polpred.com O0630p CMMU — 351eKTpOHHBIN apXuB MyOIuKanuil H”HPOPMAreHTCTB (KOJIJIEKIUH:
BHEIIHAS TOProiis, nosutuka B PO u 3a pybexom; oOpazoBanue, Hayka B PD u 3a pydexxom) -
http://polpred.com

5. T'ocynapcrBenHasi uHpopManuoHHas cucreMa «HanuoHnanbHasi 3JIeKTPOHHAsi GMOJIHOTEKA»
— (oHA >NEKTPOHHBIX BEPCHM MEYaTHBIX W3AHUMN, SJIEKTPOHHBIX PECYPCOB, MYJIbTUMEIUIHBIX
U3aHUK U JIp. - https://H36.pd

6. DaexkTponHasi OmOamorexka TI'Y — 0a3a JaHHBIX HAaydyHBIX TPYIOB IperojaBaTelieii-
https://elibrary.tsutmb.ru
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AN A o

OCOBEHHOCTH OPTAHU3AIINU OBPA3OBATEJIBHOI'O ITPOLHECCA IJIA
NHBAJINIOB U JINL C OTPAHUYEHHBIMUA BO3MOKHOCTSAMU 3I0POBbS

OO0yueHre MHBAJIMJIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI OCYIIECTBIISICTCS B
COOTBETCTBHH C:

[Topsinkom  opraHu3alii W OCYIIECTBIEHUS  00pa3oBaTeIbHON  ACSITEIBHOCTH IO
o0pa3zoBaTeNbHBIM  TporpaMMmaM  cpeaHero  mpodeccuoHampHOTO  0oOpazoBanus  (IIpuxkas
MunucrtepcTBa o0pazoBanus U Hayku PO ot 14.06.2013 Ne464);

MeTonuyeckuMH peKOMEHIAMSIMH T0 OpraHu3aluu o0pa3oBaTeNbHOTO Ipolecca s
oOyueHus: MHBAJIUJOB U JIMI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3[0pOBBSI B 00pa3oBaTeNIbHBIX
OpraHM3alusaX BbICIIEro oOpa3oBaHMs, B TOM YHCIIE OCHAIEHHOCTH 0Opa30BaTENbHOTO Ipoliecca
(yrBepxkaensr 08.04.2014 r. No AK-44/058H);

TpebGoBanusiMHM K OpraHu3aluu 00pa30BaTENBHOTO IpoLiecca Uid 00y4eHHs] HHBAIUIOB U JIUI]
C OrpaHMYECHHBIMM BO3MOXXHOCTSIMH 3J0pOBbS B  MpodecCHOHATbHBIX 00pa30oBaTeNIbHBIX
OpraHu3aIusgX, B TOM YHCIIE OCHAIICHHOCTH 00pa30oBaTesbHOTO mpoliecca (yrBepxkaeHsl 26.12.2013
No 06-24128H).

MeTtouyeckuMI pPEKOMEHAALUIMU TI0 peaau3aluu 00pa3oBaTeIbHbIX MPOrPaMM CPETHETO
npodeccuoHabHOTO 00pa3oBaHusA U TNMPO(PECCHOHANBHOTO OOY4YEeHHs JUI[ C WHBAJUAHOCTHIO U
OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI C TMPUMEHEHHEM 3JEKTPOHHOIO OOydeHus u
JTUCTAHIIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJOTUH (yTBepxkaAeHbl MunnpocBenieHuss Poccun
10.04.2020r. Ne 05-398).
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@DOH/T OLIEHOYHBIX CPEJICTB MO ydeOHOMY mpeamMeTry «MaTtematukay pa3padoTaH Kak
MIPUIJIOKEHHE K paboueii mporpamme o01ieo0pa3oBaTenbHON Y4eOHOU JUCIHUILTUHBI «MaTeMaTHKa

I TPOQeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIIHA.

1. INTAHUPYEMBIE PE3Y/IbTATbBI OCBOEHHA YYEBHOI O IIPE/IMETA

lpedmemHsbie obyyarowjulica Hayyumcsa obyyarowjulica noayyum
pe3ynsmameol B803MOMHOCMb HAYy4YUMbCA
oceoeHus

yyebHo20

npedmema/Kypca

AIUYHOCMHbIE CopmuposaHHocmu 20mosHoCMU U

npedcmasneHuli 0 Mamemamuke
KOK yHUBEpPCaaAbHOM A3bIKE HAYKU,
cpedcmae MoOenupo8aHUA ABAeHUl
U npoyeccos, uodesax u memooax
mMamemamuku;

MOHUMQHUK 3Ha4YuMocmu
mamemamuku 0417 Hay4YHO-
mexHuU4ecKo20 rnpozpecca,
chopMUpPOBAHHOCMU OMHOWEHUA K
mamemamuke KaK K Yyacmu
obwevenoseyeckoll Kyabmypebi
yepe3 3HAKOMcmaeo ¢ ucmopueli
passumua MamemMamuku,
sgosoyueli Mamemamu4vecKux
uoeli;

pa38UMUIO /102U4ECKO20
MblWneHus, MPoCMpPaHCMBEHHO20
8006paxteHuUA, aneopummuyeckoli
Kysemypbl, KoumuyHocmu
MblWeHUsA Ha YyposHe,
Heobxodumom 075 bydyweli
npogeccuoHanbHol
deamesnibHocmMu, 014 NPoOOAHEHUSA
obpazosaHus u camoobpa3osaHus;

cnocobHocmu Kk 06pa3os8aHuto, 8
mom 4Yucae camoobpaso8aHuUr, HO
npomsaxceHuu ecell #U3HU;
co3HamesibHOe OMHOWeEHUE K
HerpepbiBHOMY 06pa308aHUIO KAK
ycnosuro ycriewHou
npogeccuoHanbHoU u
obuwecmeeHHol dessmensHoCMU;
20mosHocMu u
cnocobHocmu K
camocmosamesibHol meopyeckol u
omeemcmeeHHoU desamenbHoCmu;
20mMosHOCMU K
KonnekmusHoli pabome,
compyoHu4ecmay co
Cc8epCMHUKaMu 8
obpaszosamenvHoli, 0buecmeeHHo
nonesHol, y4ebHo-
uccnedosamenscKoli, IpoeKmMHol
u Opyaux sudax oeamesnbHOCMU;
OMHOWeHUIo K
npogeccuoHanbHol
deamenbHOCMU KaK
B803MOXHOCMU y4acmus 8

06s1a0eHuro peweHuUU TUYHbIX,
mMamemamuyeckumu 3HAHUAMU U o0bwecmseHHblIx,
YMeHUAMU, He0bX00UMbIMU 8 20Ccy0apCcmeeHHbIx,

rnoscedHesHoU #U3HU, 014
0CB0EHUA CMEeXCHbIX eCMmecmeeHHO-
Hay4YHbIX QUCUUNAUH U OUCYUNAUH
npogeccuoHasbHO20 YUKna, 0418
nosyyeHus ob6pa3oeaHus 8
obnacmsx, He mpebyroujux
yenybneHHoU mamemamuyeckol
no82omosku;

0b6WeHayUOHaAbHbIX Npobaem;




npeomemHsle

cehopmuposaHHocmu
npedcmasneHull 0 Mamemamukxe
KaK yacmu mupoeoli Kysbmypesl U
mecme MmamemMamukKu 8
cospemeHHoU yusunuzayuu,
crnocobax onucaHus feneHul
peasibHo20 Mupa Ha
Mamemamu4yecKOM A3bIKE;

cehopmuposaHHocmu
npedcmaeneHuli o
mMamemMamuyecKux MOHAMUAX KaK
saxcHellWux MamemMamu4ecKux
MOoOenAx, Mo3eonaouux
onucLIBameo U U3y4ameo pasHbie
npouyeccol U A87eHUSA; MOHUMAHUEe
B803MOMCHOCMU AKCUOMAMUYECKO20
nocmpoeHuUs MamemMmamu4ecKux
meopull;

es100eHu0 memooamu
dokazamesabcme U an20pummos
peweHus, ymeHue ux npumMmeHsames,
npoeodums 00Ka3amesibHble
paccyxoeHus 8 xooe peuwieHus
3a0ay;

8/100€eHU0 CMaHOapmMHbIMU
npuemamu peweHus
PAYUOHAbHBIX U UPPAUYUOHASbHBIX,
MoKa3amesbHbIX, CMeneHHbIX,
mpu20HOMempu4ecKux ypasHeHul
U HepaseHcmMs, Ux cucmem,
UCIMo/b308aHUE 20MOBbIX
KOMIMbOMepHbIX MPo2pamm, 8 mom
yucne 0414 NOUCKA nymu peweHus u
unarCMpayuu peuweHus ypasHeHul
U HepageHCcMs;

chopmupo8aHHocmu
npedcmasneHuli 06 0OCHOBHbIX
MOHAMUAX MamMeMamu4ecKo2o
aHanu3a u ux ceolicmeax, enadeHue
yMeHUeM Xapakmepu3oeams
nosedeHue pyHKyu,
ucrnosb308aHUE Mosay4YeHHbIX
3HaHUl 019 ONUCAHUA U OHAAU3d
peasbHbIx 3asucumocmeli;

8/100€HUK OCHOBHbLIMU
MOHAMUAMU O MNA0CKUX U
MpPOCMpPAHCMEBEeHHbIX
2eomempuy4ecKux gpueypax, ux
OCHOBHbIX ceolicmeax;
CchopMuUpPoBAHHOCMU YMEHUS
pacrnosHasames ceomempuvecKue
huzypbl Ha Yepmexcax, Mooessax u
8 peasbHOM mMupe; nNpuMeHeHue
U3y4YeHHbIx ceolicme
2eomempuyeckux guayp u hopmyn
0719 peweHuUsA 2eomempuyecKux
30044 U 30044 C MPAaKmMu4ecKkum
cooepxcaHuem;

cpopmuposaHHoOCMU
npedcmasneHuli o npoyeccax u
ABAEHUAX, UMEUUX
8epoAMHOCMHBbIl xapakmep,
cmamucmu4ecKux
30KOHOMEepPHOCMSAX 8 PeasnbHOM
Mupe, OCHOBHbIX MOHAMUAX
anemeHmapHol meopuu
sepoamHocmell; ymeHul
Haxodumes U oyeHU8aMob
8epoAMHoOCMU HacmynnaeHus
cobbimuli 8 npocmediwux
MPAKMUYecKux cumyauyusax u
OCHOBHble XapaKmepucmuKu
cny4aliHblx 8enUYUH;

8/100€HUI HOBbIKAMU
UCrnosab308aHUA 20MOBbIX
KOMIMbomepHbIX MPo2pamm npu
peweHuu 3a0ay.




MemanpeomemH
ble

YMEHUI CaMOCmMoAMenbHO
onpedenams yenu desmesbHocmu
U cocmassisime rsaaHsl
desmesibHOCMU; CAMOCMOSAMESbHO
ocywecmenames, KOHMpPOAUPO8aAMb
U Koppekmuposamso
dessmesibHOCMb; UCM0/b3080Mb 8CE
B803MOXMCHbIE pecypcbl 015
docmuxceHUs NOCMaeneHHbIX
uesneli u peanusayuu rnaaHos
desmesnibHOCMU,; 8bI6UPAMb
ycrnewHsle cmpameauu 8
PA3/AUYHbIX CUMYAUUSAX;

YMEHUI NMPoOyKMUBHO
obwameoecsa u 83aumoodelicmeosame
8 rnpoyecce coemecmHoli
desmesibHOCMU, y4UMbIBAMb
no3uyuu Opyaux y4acmHuUKo8
desmesnbHocmu, 3¢hheKmusHO
paspewame KOHPAUKMbI;

8/100€HU HABLIKAMU
nosHasamesoHoU, yuebHo-
uccnedosamenscKoli U npoekmHol
desmesibHOCMU, HABbIKAMU
paspeweHus npobaem;
CcrnocobHOCMb U 20M0OBHOCMb K
camocmosamesibHOMY MoucKy
mMemo0o08 peweHUs NPaKkmu4eckux
30004, NPUMEHEHUK PA3/UYHbIX
mMemo008 No3HAHUSA;

2omosHocmu u
crnocobHocmu K
camocmosmesibHol
UHOPMAYUOHHO-
rnosHasamernoHol OesmenbHOCMU,
BK/IHOYAA YyMEHUe
OpUEeHMUPOBAMbCA 8 PA3AUYHbIX
UCMOYHUKAX UHopmMmauuu,
Kpumuy4ecku oueHueams u
UHMepnpemuposams
UHGopMayuto, rnosay4yaemyro u3
PA3/UYHbIX UCMOYHUKOB;

8/100€HUI0 A3bIKOBbIMU
cpedcmeamu: ymeHue fICHO,
/102UYHO U MOYHO U3/1d2a0Mb C8010
MOYKY 3peHUs, UCM0/1b3080Mb
adeKsamHbie A3bIKo8ble
cpedcmea;

8/100€eHUI0 Ha8bIKaMU
nosHasamernvHol pegaexcuu Kax
OCO3HAHUSA CO8epLIaeMbIX
delicmeuli U MbiCAUMENbHbIX
npouyeccos, Ux pe3ysnbmamos u
OCHOBAQHUU, 2paHUL C80E20 3HAHUA
U HEe3HAHUS, HO8bIX
no3HasamesbHbIX 340404 U
cpedcmas 0415 ux O0OCMUMEHUSA;
uyesneycmpemseHHOCMb 8 MOUCKAX
U npuHamuu pewexud,
coobpazumenbHOCMb U UHMYUYUS,
paszsumocme npocmpa

2. IKAJIA OHEHUBAHUA

Onenka OTJIMYHO XOpo1Io YAOBJIETBOPHUTEJIbH | HEY/JIOBJIETBOPUTEIHLHO
0
KauectBo MIOJIHO M3JIaraet IaéT OTBET, U3J1araeT MaTepuai OOHapyXHUBaeT
OTBETOB Ha M3y4EeHHBII YIOBJIETBOPSIIO HETIOJIHO U He3HaHHe OoJIbIIeH
BOIPOCHI 110 Marepuai, 1aét U TEM XKe JOIyCKaeT 4acTu
TeMaM IpaBUIIEHOE TpeOOBaHUSM, HETOYHOCTH B COOTBETCTBYOLIETO
AMCHMILUIMHBI | OIpeleTeHHoe 9TO U JUIS OTIpeIeTICHUN paszena u3y4aeMoro
HOHSTHH; OLIEHKH HOHSATHI HITH Marepuana, J0MmycKaeT
OOHApY)KUBAET | «OTIMYHO», HO dopmyaHpoBKe omuOKH B
TIOHNMaHUe nomyckaer 1-2 TEOpHIi; HE yMeeT bopmynrpoBKe
marepuana, ook, JOCTaTOYHO ITyOOKO | ONpe/eNeHHid U TeOpuH,
MOXKET KOTOpBIE caM U JI0Ka3aTeNbHO MCKa)KAFOINE UX CMBICT,
000CHOBATh xKe 000CHOBATh CBOM 0ecrops104HO U
CBOU CYXJICHHS, | HUCIIPABISET, H CYXJCHUS U HEYBEPEHHO M3JIaraet
PUMEHHTb 1-2 menouéra B IPUBECTU CBOM MarepHat
3HaHMS Ha HOCIIEeZI0BATENb | NPUMEPHI; H3JIaraeT
MPaKTHKE, HOCTH U Marepuan
MIPUBECTH SI3BIKOBOM HETOCIIeIOBATEILHO




HE0OX0TUMBIC 0hOpPMIICHHH | W JOMYCKAET OLTUOKHU
MIPUMEPHI HE U3JIaraeMoro B SI3BIKOBOM
TOJIBKO IO odopmIIeHHN
y4eOHUKY, HO U U3JIaraeMoro
CaMOCTOSITEIIEHO
COCTaBIICHHBIC; U
37araeT
MatepHan
MOCIIeI0BATEIbH
0 W TIPaBWIBHO C
TOYKH 3PCHUS
HOPM
JTUTEPATYPHOTO
SI3BIKA
KoauuecTBo 90 — 100% 70 - 89% 50 - 69% Menee 50%
NMPaBUIbHBIX
OTBETOB B
TecTe
KauecTBo BCE 3a/1a4u peureHo BepHo | pemieHo ot 50 go 79 OTCYTCTBYIOT
BBINOJTHEHUSA peIIeHbI BEPHO; ooiee 80 % % Bcex 3a1a4; He HE00XOINMBIE
KOHTPOJIbHBIX WCTIOJIb30BaH BCEX 3a/1a4; BCETJIa UCTIOJIb30BaH | TEOPETUYCCKHE 3HAHHMS,
Haubomee MOTYT HauboJee JIOTYIIIEHbI OLTUOKH B
panoHaTBHBINA BCTpEYaThCS panMoHaNBHBIA MyTh | Oosee yem 50 % 3amay.
MyTh PEIICHNUS; OT/IeIbHbIE pelieHus B pemenun
U3JI0KEHNE HETOYHOCTH B MPOSIBIIIETCS. HE3HAHUE
Marepuana apudmernyeck OCHOBHOTO MaTepuaa
JIOTUYHO, UX pacueTax yueOHOM MporpaMMbl
rpaMoOTHO, 0€3
OIINO0K

3. OHEHOYHBIE CPEACTBA JJIsA IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU OBYYAIOIIUXCSA

3.1 PACIIPEAEJIEHHUE OHEHOYHbIX CPEACTB

Ne n/n | KonTposmmpyemble pa3jiesbl y4eOHOT 0 HaumeHoBaHMe OLEHOYHOIO
npeaMera cpeacTrBa

1 Anrebpa Omnpoc, KoHTpoJibHas paboTa,
TECTUPOBAHUE

2 OCHOBBI TPUTOHOMETPUHU Omnpoc, KoHTpoJibHas paboTa,
TECTUPOBAHUE

3 Hauana maTemaTuyeckoro aHaauza Omnpoc, KOHTpoJIbHas paboTa,
TECTUPOBAHUE

4 VYpaBHEHHUS 1 HEPAaBEHCTBA Omnpoc, KOHTpoJIbHas paboTa,
TECTUPOBAHUE

5 KombOunatopuka, cratuctuka u reopust | Omnpoc, KOHTpoIbHAs paboTa,
BEpPOSTHOCTEHN TECTUPOBAHUE

6 I'eomerpus Omnpoc, KOHTpoJIbHAs paboTa,
TECTUPOBAHUE

4. ONEHOYHBIE CPEJICTBA JIJIsI TPOBEJAEHUSA MTPOMEXYTOUYHON
ATTECTAIIMA OBYYAIOLIIUXCHA




[Ipomexyrounas arrecTanus o npeamery «MartemaTtuka 1 ”HPOPMATHKa» IPOBOJAUTCS B

dbopme dK3aMeHa.

5. KommiekT mMarepuajioB Ui OHEeHKH c(OpPMHPOBAHHOCTH YMEHMil U 3HAHUM B Xo0/e
OCBOCHMS y4eOHOM AU CHMIIINHBI
5.1 IlpuMmepHblii nepevyeHb BONPOCOB M 3aJaHMIl I ONPoca

Paznen 1

1.

Tpuronomerpudeckue GopMyIIbl TBOHHOTO Yria ¥ MOJOBHHHOTO yIiia.

2. Tpuronomerpuueckue HopMyibl MPeoOpa3oBaHUs CyMMbI TPUTOHOMETPUYECKUX (DYHKIHMIA B
MIPOU3BEICHNE U ITPOU3BEICHUS B CYMMY.
3. OOmue GopMyITbl IUIsl peIIeHHs MPOCTEUIINX TPUTOHOMETPHUYECKUI ypaBHEHUH.
4. @opMyIbl IS pelIeHUs TPOCTEHITNX TPUTOHOMETPUIECKUX YpaBHEHHH (YacTHBIE CIIydan).
5. OmpeneneHue KOMIUIEKCHOTO uucia. ApupMeTHUecKue JeHCTBUS € KOMIUIEKCHBIMU
YHCIIaMH.
6. Tpuronomerpmueckas  (opma  3amUCH  KOMIUIEKCHOTO  4YHcia. | eoMmerpuyeckas
WHTEpIpETaIHsL.
7. Teopemsl 0 penenax nociaea0BaTeIbHOCTEH.
8. Omnpenenenue Mpou3BOIHON QYHKINH, €€ (HU3HISCKUN CMBICIT.
9. ®opmyInbl MPOU3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.
10. IIpaBuna muddepeHTIPOBAHNS.
11. TIpaBuio BbIYMCIEHUS MPOU3BOIHOM CIOKHOM (PYHKINU.
12. ®opmyIbl MPOU3BOJHBIX OOPATHBIX (DYHKITHIA.
13. T'eomeTrpuuecknii CMBICT  MPOM3BOAHOW. ['padmyeckas wLTIOCTpaIusa. YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIIUH.
14. HeoOxoammoe ¥ JOCTATOYHOE YycloBHE Bo3pacTtanus (yOwiBaHus). HeoOxoammoe w
JOCTAaTOYHOE YCJIIOBHE MakKcuMyMa (MUHUMYMa) ) yHKIIUH.
15. HaxosxaeHue HanOoJIBIIEero U HAMMEHBIIIETO 3HaYeHUN (DYHKIIUU Ha OTPE3KeE.
16. ®opmyIbl YKciia MepecTaHOBOK, COUCTAHUM, pa3MEIeHUH.
17. ®opmyna 6unoma Herotona. Tpeyronbauk [Tackars.
18. Kiaccuueckoe ormpeneneHne BEpOSITHOCTH CIy4yailHOTO coObITUS. BeposTHOCTH CyMMBI
HECOBMECTHBIX COOBITHIA.
Paznen 2
1. TlonsiTHe IBYrpaHHOIO yIJia U JUHEHHOTO yriia, KOTOPhIM OH U3MEpSETCs
2. OmpeneneHue TMEPHEHAUKYISIPHBIX TUIOCKOCTEH. YCIOBHE MEPHEHIUKYISIPHOCTH JBYX
ILIOCKOCTEN.
3. Ompenenenue NpsaMol M HAKIOHHOW Mpu3Mbl. VX 31eMeHTHI (BepiIuHbl, p&opa, AuaroHau,
I'paHu, OCHOBAHUS M OOKOBasi IOBEPXHOCTb. )
4. Tlupamuna. Bungel mupamua. MIx sneMeHTsI (BepIIMHbI, pEOpa, TuaroHaiu, rpaHu, OCHOBAHUS
1 OOKOBast MOBEPXHOCTb. )
5. OmpeneneHue BEKTOPa, HYJEBOTO U €IMHUYHOTO BEKTOPOB. CBONCTBA BEKTOPOB.
6. OmpeneneHue paBHbIX BEKTOPOB U MPOTHUBOIOJI0KHBIX BEKTOPOB. JIeHCTBHSI ¢ BEKTOpaMHU.
7. OmpeneneHne KOJUIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB. Pa3noxkeHue BekTopa MO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Pa3nen 3
1. MHuorouieHsl OT OJHOM MepeMeHHON. J[eTMMOCTh, MHOTOUJICHOB.
2. Jlenenune MHOTOUIEHOB ¢ ocTaTkoM. Teopema besy. Cxema I'oprepa.
3. ®opMyInbl COKpPAIIEHHOTO YMHOXEHUS JJIS1 CTapIINX CTETEeHEH.
4. MHorouneHel OT [JIByX II€PEMEHHBIX. MHOTOWIEHbl OT HECKOJbKUX MEpPEMEHHbIX,
CUMMETPHYECKHE MHOTOUWIECHBI
5. Kopens crenenu n > 1 u ero cBoicTBa.



6. ®ynkmuuy = Vx , ux cBoiictsa u rpaduxu

7. TlpeoOpa3oBaHue BBIpaKEHHM, COACPIKALINX PaTUKAIIBI

8. Crenennast QyHKIUS C HATYpAIBLHBIM TIOKa3aTelieM, € CBOMCTBA U Ipaduk.
9. Crenennas QyHKIHA C pallMOHAIBHBIM MTOKa3aTeIeM

10. U3BneueHne KopHEH 13 KOMIUIEKCHBIX yrcesl. OCHOBHAs Teopema areOphl.

11. BepTtukanbHble M TOPU3OHTAIBHBIE ACUMOTOTHI TpadukoB. ['paduku apoOHO-TMHEHHBIX

GbyHKITHIA.
12. TlokazarenbHas GyHKIUsA (3KCIIOHEHTA), € cBoiicTBa U rpaduk. Yuco e.

13. Jlorapudm yucina. OCHOBHOE JOrapu(PMHUIECCKOE TOXKICCTBO. leCATHUHBI W HATypaTbHBINA

JorapuQmbl
14. Jlorapudmuyeckas GyHKuus, e€ cBOCTBA U rpaduK.
15. CgoiictBa norapudmos: soraprudm MponsBeieHUs, YaCTHOTO, CTEIIEHH.
16. Jlorapudmuaeckne ypaBHESHUS
17. Jlorapudmuueckrue HepaBeHCTBA

Paznea 4

1. IlpsmoyronpHas cucTeMa KOOpJAMHAT B MpocTpaHcTBe. JleKapTOBBI KOOPAMHATHI

MIPOCTPAHCTBE.

Koopaunats! BekTopa. CBs3b MEXKly KOOpAMHATAMHU TOYKH U BEKTOPA

VYron mexay Bektopamu. CKaasipHOE MPOU3BEIEHNE BEKTOPOB

Brruucnenue yrioB Mexay OpsIMbIMHU U INTIOCKOCTSIMHA

YpaBHenue miockoctu. @opmyna pacCTOSHUS OT TOYKH J0 IIOCKOCTH

[Tonatne o cumMmeTpun B mpoctpancTBe. Bunbl cummerpun. [lapannensHsliii nepeHoc

Tena u MOBepXHOCTHU BpaLICHUS.

Humuaap. Tnomans moBepXHOCTH.

0. Konyc. Yceuénnnliii konyc. [lnomans moBepXHOCTH
. llIap u cdhepa, ux ceuenus. YpaBHenue chepsl.

RO ~NoGO~WDND

[EEN
[EEN

IIpuMepHBbIi epeyeHb TeCTOBBIX 3aJaHUi
Paznea 1. «Auredpa u Hayajia MaTeMaTH4YecKoro anajausa» 10 kiacc

Bapuanrt 1

1. Haiigure o6nacts onpenenenus GyHkun y = (X-1
X+1

A) (-0;-1)U[1;+o) B) (-1, 1) C) [-1;1]
D) (-0; -1]U[1; +o) E) (-0;-1)U(1; +o)

2. [Ipu kakux 3HaUEHUSX aprymenTa 3HaueHue ¢pynkiun y = 0,4x — 5 pasHo 13
A) -54 B)54 C)34 D)-45 E) 45

3. Vmpocrure: (sin10° +5in80°)(cos80° —cos10°)
sin70°
A)05B)2 C)1 D)0 E)-1

4. VIamepeHus npsMOyroJibHOTO napaienenunena 15 M, 50 M, 36 m. Onpenenute pedpo KyOa,
PaBHOBEJIMKOTO MPSAMOYTOJIbHOMY NapajlieIeIUuIeny.
A) 40 cm B) 45 cm C)35cm D) 25 cm E) 30 cm

5. Beruuciure: cos? 22,5° —sin? 22,5°

[IpeobOpazoBanue nomo6us. CuMMeTpuu B KyOe, B TapaJljIesIeUIe e, B MPpU3Me U TUpaMU/IE.



A) B B)g C)-1 D)1 E)?
2

6. YpoctuTh BeIpaskeHHe: 2+sin5x - sin3X + cos5x - cos 3x

A)sin2x+2  B)2+cos2x  C)sin15x D) cos8x E)sin8x
7. Haiingute o6macTh onpeneneHus GyHKIUU: Y = cos 2X2
1+x

A) (-o;+0) B)(-2;2)  C)(-L;3) D)(-2;4)  E)(-3;3)

. 387
8.3HaueHue SmT paBHO:

1 1 V3 V3
A) - B -—; O —; -— B)l.
) 5 ) -5 )5 M- B

x? +1
9.Haiitu Hynu QyHkuuu y =
X+1

A)-1 B)0 C) nyneii GyHKIUH HET D)1 E)2

T
10.Haiigute 3Ha4eHne BRIpaXeHHs: Sinal + Sin2a. + Sin3do, mpuo= g .

1++/3 3+4/3 3-43  1-43
—. C) . D) . E) .
2 2 2 2

A) B) 1.

11. Yto MOXKHO cKa3aTh 0 GYHKIUH [y =COSX — Xz].

A) Hu dyetHas, HU HeYeTHAs
B) YUernas  C) [lepuoanyeckas
D) Heuetnas E) OGrero Buzaa

12. Hatimu naubonvuiee u naumenvuiee snavenus gyuxyuu: Y = 3SiN XCOS X +1;

A)2I/Il; B) - E1/12,5; C)lﬂﬁ; Z[)3I/I-£ E)l u-1.

2 2 2 2
13. Haiigute HauMEHBIINIA MTOJIOKUTEIBHBIN TIepruo PYHKIUH y = ctg3X.
A) 0,5 B)g C)%; D)%;E) AT

14 ins dyuxuuu f(x) = 3x% — x3 + 2. Haitruf (5).
A) 0,5 B)-48 C) 12 D) 10 E)-15

15.Yupocrure: tgt - cos(—t) + sin( z + t)
A)sin2x+2 B)2 C)0 D05 E)sin8x

y=5x-4
16. JIns 3aganHo# pyHKIMK HaiTH 0OpaTHYIO:

A)y=08+02x; B)y=08-02x; C)y=8+02x;1) y=08+2x; E)y=08x.



17.Kakas u3 QyHKIHS SBIISETCS HEYETHOMU?

Ay=X"+x>B) y=x"+x*; O y=x"—x;I) y=xX"+x*; E) y=x"—-x".
18. Haiinure HauMeHblee 3HaYeHKe QYHKIMM y = X2 — 4x + 5.

A)l; B)-I; C)5  O)-4 E)0

19.I'paduk kakoit GpyHKIIMN H300pakEH HA pUCYHKE?

A) y = C0sX; B) y = sinx;
C)y = ctgx; )y = tgx. E) y =2 sinx;
20. 20. Vkaowcume ypasnenue napabonvl, U300paiCceHHol Ha PUCYHKE.

A) y=05x>+3

B) y=x*+3

C) y=-05x2+3

) y=-05x-3
E) y=2x+3

21.Hatimu mmnoxcecmeo snavenutl (pynkyuu Y = 2C0SX;

A)-2<x<2 B)x>0 C)x>-2 D)-2<x<2E)x<2
. 4
22 .U3BecTHO, uTO: SiNt = E’E <t<r.
Beruncnuts  ctgt.
niim-d ool p 3 gy
2’ 5’ 2" 4
23. Kakue u3 QyHKIM# SABISAIOTCS HEYETHBIMU?
1) y = cos 5x; 2) y = X —sin 5X;
y=1+tgx; 4) y = Xx® CoS X.
A)lu3; B)2u4, C)2u3; M) 1lu4. E)lu2.
. X—3
24Haiinute obnacTh onpeaeiaeHust PyHKIUA y = ——————.
X(X +5)
A)x=5 B)x#5x#0. C)x=#0,x#-5.
D) x #0. E)x #-5.
Bapmuanr 2
1. Haiinute oOnacts onpeneneHus GyHKIMU y = —X + > !
+X

A)X = -2 B)x=0 C)X €(2; o)
D)X e(- ©;-2) E)x #2

2.f(x) = 2sin2x + cos X. Haiiaure f(g)



A)2 B)2 C)1+
1 D) 1 E)2+g

2

1
3. Beruncaure: sin® o —cos* o, €ciu cosa= E;

4 4 7 1 7
A) 3-B) -3-C) —— D) =, E) —
) 7 ) 7 ) 25 )2 )25

4. lnaronanp Ky0a paBHa 12 cM. Haiigure o0bem Ky0a.
A) 192\3cm® B) 144 cm®

C)144ECM3D) 216 CM3 E) 216£CM3
2 2

5. Haiinute o6nacth onpeneneHust QyHKIUH: y = 4 - x2
A)-2<x<2 B)x>0 C)x>-2
D)-2<x<2 E)x<2

6_ BBI'—II/ICJ'II/ITCI sin 2250 Ccos 2900 tg 1650
ctg105° cos 60° sin 340°

N B) V2 C) 2 D) 2 E) %2

7. YIpoCTUTH BeIpaXKe€HHUE: Sin5X - Sin3X + cos5X - c0s 3X
A) sin 2x B) cos 2x C)sin15x D) cos8x

8. 3nauenue COS( - 497”) paBHo:

A)%; B)-%; C>§; H)-g B)l

9. Haiiute MHOXeCTBO 3HaYeHMI QyHKIHHK y = 3 + 2sin? 3
A) (0;5) B) (0;3) C) [3; 5] D) (-5; 0)
10. Yopocrure: 1 + tg(n + o) ctg(%ﬂ —q)

A) 1 B) tga C)_1 D) ctga

sin? a cos? o

11.Y10 MOXXHO cKa3aTh 0 GPYHKUUH: ¥ = (X2 43| x|

A) Hu uyetnas, uu HeuetHast B) Uernas
C) llepuognueckas D) Heuernast
E) O6miero Buma

12.Haiitn HauMeHbIIee 3HAYeHNE GYHKIMK: Y = 3sin? X + 205 X

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

E)sin8x

E) [-5;5)

E) sina

13. Haiinure HanMeHbBIINH TIOJOKUTENbHBIN epro ] GyHKIUNH Y = Sin 2X;

A) 0,51 B)2r C)nz D)0 E)-1

14. Ins pynxuuu £ (x) = x3 + 2x° — 1.
Haiituf (-3),



A)05B)2 C)1 D)0 E)-10

15. Yopocrure:
ctgt -sin(—t)+cos(2z—t)
A)sin2x+2 B)2+cs2x  C)0  D)0,5 E)sin8x

16. 1515 3aaHHOM (QYHKIIMU HalTH 0OpaTHYIO

y=-2x+3 A)y=15-05X; B) y=15-x; C) y=15+0,5x;11)
y=08+2x; E) y=08x.

17.Kakas u3 QyHKIuUs SBISETCS HEUETHOW?
AYy=x"—-2x"; B)yy=x"+2x*0) y=x"+2x* 10 y=x" +2x%;

2

E) y=X" —2x°.

18.Haiinure 06macTh onpeenenus GyHKIun y = 2x* —x -1
X2 4+x-2
A)X#-2x£1 B)x#0 C)Xe(2; ©)
D)X e(- ©;-2) E)x =2

19.I'paduk kakoit pyHKIMU N300pakEH HA pUCYHKE?

E )
h Y Iz E

l , A)y = COSX; B) y = sinx;
C)y = ctgx; ) y = tgx. ; E) y = 3sinx;
20. 20. Vkaosicume ypaenenue napabonst, u300paxceHHoll Ha pucyHKe:

Ya

A) y=105x>+3

B) y=x2+3

C) y= -0,5x°+ 3

Jq) y=-05x-3
E)y=3x*+3

21.. KoopauHaThl BepIIMHBI HapaboJibl, 3aaHHON ypaBHEHHEM Y = - X? +6X, PaBHbI
A)(6:0) B)(-3-9) O)(39) ) (0:0) E) (-3,9)

<t<ur.

al s
NN

22.U3BecTHO, uTO: SiNt =

Beruncinute  tgt.

A)%: B)-%; C>§; ﬂ)-? E)l.

<



23. Kakue u3 ¢hynxyuii sensiiomcst yémuuoimu?
1) y = sin 3x; 2) y = X sin5x;
3)y =x3—sin 2x; 4)y = |sin 9x|.
A)lu3;, B)2u3 C2u4;, ) 3u4 E)lud

24..Haiimu muodicecmeo 3Havenutl pyHKyuu [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
1) Ya 2) Y4
\ / \ J A) 1
2 2
; ; , B 2
-2 ol 1 x ‘0 x
3) Ya 4) Ya
2 C) 3
N\, Rt
ot 11 R o X ® 1) 4 E)nem marozo
2ot epaghuka

Hrorossiii Tect 32 1 cemecTp 00y4yeHust

Bapuant 1
1. Haitnure 3nauenne f'(2)+ f'(-1), ecim f(X) = 2x3 —7x%+ 3x + 10
A) 68:; B) -7; C) 14; 1) 22; E)106.

2. Haitnure obiacth onpeneneHus GyHkuun y = —3x +
—Xx

A)x#2; Byx#-2; Cxe(—0-2); DHx#0; E)xe(2+x).

3. Haitaute sxcTpeMym QYHKLMH U onpeaenute ero Bus: f(X) = -4x2- 6x - 2

A)x:—Z ,T.min;  B) xz—%T. max; C) XZ%, T.max; [l XZ%, T.min;
E). X=——, T.max.

cosx=1
4.Pemute ypaBHEHUE:

A);zn;B)% + 27K;; C)27zk;ﬂ)% + 7 ; E) npyroe pemienue.

5. Haitoure npoussoauyro pyrkuuu f(X) = (5+ 4x)(4x —5)
A) 32x%; B) 32x; C) 8x%; J) 16;

E)i6x.



6. Haiinure npomesxyTku Bo3pactanus dynkuun f(X) = —x* +2x -3

A)(-wi1];  B) [— 1;oo); C)(O;oo); 1) (— oo;oo); E)[— 2;oo).

7. HaiiguTe TaHT€HC yIyla HAKJIOHA KacaTelbHoM K rpaguky pynkuuu f (X) =5x* + 2X B Touke M
(1;3)

Mtga =5; B)tga =16; C) tga =6; ) i =14; E) tga =12.

19 . T
8. Haiinure cosa, ecimusina = 0,8 u 3 < a < m.

A) -0,6; B)-0,7; C) 1,4; ) 0,22; E)1,06.
) 2

9. Beruncaure arcSin [— %J

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

10. Kakas u3 ¢pyHKIuUS SBISIETCS HEUSCTHOM?
Ay=x -2x*;  Byy=x'-2x*; O y=x"+2x"; ) y=x"+2x%
E) y=x"-2x°.

11. CocTaBuTh ypaBHeHHUE KacaTebHON K rpaduKy QyHKIMH Y = x° —4x —5 B Touke xo= -1
A) y=-2x-8; B) y=6x-1; COy=-2x+3; DY=X, E)y=-6x-6.

12. Haitzmte Haumenbiee 3uauerue dyuxmmn Y = 2X° +5X* —10X° + 3 ma orpeske [— 2;0]

A) 79; B) 0; C) -99; 1) 3; E) 10.

x> x?
13. Mana ¢yukius f(X) = 37 + 3x — 20. Haiingute €€ KpUTHYECKUE TOYKH
A)-1 3, B) -2; 1,5; C)-15;2; ) 5; 2; E) -3;

14. PermuTe HEPaBEHCTBO COS X > %

A) (_2_”+2m;2_”+27mj,nez; B)(£+27zn;2—7r+27znj,nez;
3 3 3 3

C) (_£+27m;£+27znj,nez; I[)(—£+7Zﬂ;£+7znj,nez.
3 3 3 3

E) npyroe pewenue.

. T T
15. Haiiyure 3uauenne Boipakenus 0SIN ? ? —2cosr —1g ? E

1 1
A) 3,5; B)5§; C)GE : 1) 4,5.E) -3;

y= 3C05{X+£J—2
16 Haiigure MHOXKECTBO 3HAYCHUN (DYyHKIIUU 3
A =111 gy =53], o) 3],y (=52 1,4,



— 2
17.Haiinute npon3Boauyo pyHKImm Y = 2C€OS X — 3x

A) —5sinx—6x;B) —5cosx—6x () —5cosx—3x; JT) 5sinx+6x E)5tgx+2.

18. Beruuciure: c0s% 15°-sin® 15°.

J 3

A) T B)05 C)0 D)1 E)-05;

19. Pemmre ypaBuenne 2Sinx =—1

i£+7m,n i-£+27m,n
A) 3 €Z;B) 3 e’l:
{—1]"+"£+7m,nez (—1]"£+7m,nEZ
C) 6 ;1) 3 ;

E) npyroe pemenue.

. 1
20. Touka JBIKETCS MPSAMONHHEHHO 110 3aKoHy S(t) = 2t° + Etz —t . Beruncinre yckopeHHe TOUKH

mput=1
A)2 B)10 C)12 D)3 E) 13

21. Harmmm ypaBHEHHE KacaTelIbHON K TpaduKy QYHKIMU Yy = sin2x +1 B Touke Mo (Z: 2)
4

A) y=2x+2-7 B) y=1 C)y=X+2—%D)y=-1 E)y=2
Bapuant 2
1. Haitnure 3nauenne f'(2), ecom f(X) = 4x3 — 2x - 45
A) 46; B) 36: C) 98: 1) 106: E) 102.

. 5
2. Haitnure oGiacte onpeneneHus GyHKuuu y = ~—3 +7x
x —

A)x#-3; B)x#3,;, O xe(—0-3); MHx#0; E)xe(3+x0)

3. Uccnenyiire pynkuuio f(X) = -0, 5x%+2x-3 Ha skcTpeMyM
A) x = -4,1.min; B) x =1,1. max; C) x =2, 1. max; ) x =4, T.min; E). x =-1,
T.min.
sinx=-1

4. Pemure YpaBHEHHE:
T T
A)zmn; B) —E+27zn;C)7z+27zn : ,ZZ)—E+7zt;E)27zr

5. Haiinure npoussoanyto gynkimun f (X) = (7 — 4x)°
A) —4(3—4x)°; B)—9(3—4x)>; C)3(7-4x)*; ) —12(7 — 4x)?;
E)12(3—4X).

6. Haitiure npomexytku yowBanus ¢ynkiun f (X) = x° —6x° +5
A) [0;0);  B) (—o0500); O [0:4]; ) (-=0]ul40); B [-40]



7. HailiauTe TaHTEHC yIyla HAKJIOHA KacaTelbHOoM K rpaguky ¢pyukuuu f (X) = —3x* —5X B Touke M

(2;6)

AMtga =19; B) tga = -13; C) tga = -17; ) tga =8;
E) tga =29.

8. Bergucnure sina, eCIucoso. :51 u 3;” < a < 2m.

A) -0,6; B) 0,36; C) 0.98; ) 0,6; E) -0,2.

2
9. Brruncaure arc Cos[— %J
A) 45 B) 1359 C) 60°; ) 30°%; E) 130°.

10. Kakas u3 ¢pyHKIuUS SBISIETCS HEYETHOM?
A y=x"+x% B) y=x+X*; C) y=x—x%;J1) Yy=X"+Xx*;E) y=x"—-x".

11. CocTaBUTh ypaBHEHHE KacaTeNbHOH K rpaduKy GYHKIHH Yy = 2+/X B Touke xo=4

1 1

A) y=X+1; B)y:Zx+1; C)yzzx—l; J)y=6-05x; E)
y=x-1.
12. Haiigure HanGobiree 3naueHue yuxmun y = X° +0,5x* — x° + 3 Ha otpeske [-2;0]
A) 1,92; B) 99; C) 3,5; 1) 6,7, E) 670.

3 2
13. Mana ¢pynkmus f(x) = 3 + > 2X — 3. Haiigure € KpUTHYECKHE TOYKU
A) 2; -1, B) 1; -2; O -3; 2 ) -2; 3, E)3; -1.

. 1
14. PermuTe HEpaBEHCTBO SIN X > >

o)

) (z+27zn;13—7r+Zm),neZ.E)(—£+27zn;£+27znj,neZ;
6 6 3 3

B)(£+7zn;5—7z+7zn),nez; 0) (£+27zn;5—”+27zn),nez;
6 6 6 6

., 3T 2 T
15. HaitnuTe 3Hauenue Bepakenus OSIN T —3c0s § +1g7.
A)2,5; B) 1,25; O) 1,75; 1) 1,5 E)1.

16. Beramciure: €0S? 75°-sin? 75°

w33 J3
2

B)0,5 C)0 D) T E)- 05,

17. Haiinmure nponsBoanyto pynkuuu: f(X) = sin 2xcos2x
A) —4c0s2x-sin 2x B) 2cos4x C) 2co0s” 2x+2sin? 2x JI) 4sin 2x E)
cos’ 2x —sin ? 2x



18.Haiiaure MHOXKECTBO 3HaYCHUN QYHKIUU:y= 5 COSX+2

Ay [=1:1] By . o131,y [=5-2] g3 7).

. 1
19. Pemmre ypaBHeHHe: 2SINXCOSX = =
AT Ty hezB6IN, NeZo)™ 1y ez
12 2 12

D)—l+nn, neZ BE)Swm
12

20.MarepuanbHas TOUKa JBIKETCS O TIPsAMO¥ THIH 110 3akoHy S(t) = 3t + 4¢0s(0,5 nit).
Haiinute ckopocTh MaTepruaIbHOM TOYKH B MOMEHT BpeMeHH t = 2C.
A)15wm/c. B) 13 wm/c. C) 12 m/c. 1) 19 m/c. E) 21 m/c.

21. Harmmm ypaBHEHHE KacaTelIbHON K TpaduKy QYHKIMHU Yy = sin2x +1 B Touke Mo (Z: 2)
4

A)y:2x+2—g B) y=1 C)y=X+2—§D)y=-l E)y=2

IIpumep nposepouHoii padorsl 3a |l cemecTp 00yueHus
Paznen «Anre6pay

1. Mara3uH 3aKymnaeTr IBETOYHBIE TOPIIKH 10 ONTOBOM 1ieHe 120 pyOseit 3a mTyKy U poIaeT ¢
HaneHkol 20%. Kakoe HanOompliee YiCciio TAKMX TOPIIKOB MOKHO KYNUTh B 3ToM MaraszuHe Ha 1000
pyOmnei?

2. 3apauy Nel mpasumiibHo permnu 18 810 yenoBek, uto coctaBisieT 57% BBITYCKHUKOB TOpoa.
CKOJIBKO BCETrO BBIITYCKHUKOB B 3TOM ropojie?

3. Ha cuetry Mammnoro Mmo6uibsHOro Tenedona 0p110 53 pydis, a mocie pasroBopa ¢ JieHoi
ocrajnoch § pyoneii. CKOJIbKO MUHYT JJWICSA pa3roBop ¢ JIeHo, eclii o/iHa MUHYTa pa3roBOpa CTOUT
2 pyouns 50 koneek?

4. Ha nuarpamme nokasaHa cpelHeMecsUHasi TeMIlepaTypa Bo3ayxa B MUHCKeE 3a Kax bl
Mmecs 2003 roaa. [lo ropuzoHTanu yKa3pIlBarOTCA MECSLIBI, 110 BEPTUKAIN — TEMIIeparypa B
rpanycax Lenscus. Kakoi#t u3 netnux mecsues 2003 roga B cpenHeM ObUT caMbIM X0J101HBIM? B
OTBETE YKa)KUTE CPEIIHIOI0 TeMIIepaTypy B 3TOM Mecslle, B rpaaycax Llenbcusi.
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16
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5. Ha pucynke >xMpHBIMU TOUKaMH [TOKA3aHO
CYTOYHOE KOJIMYECTBO OCAIKOB, BBIITAIABIIHNX B
Kazanu ¢ 3 mo 15 despans 1909 rona. Ilo

TOPU30HTANIA YKA3BIBAKOTCS YUCIIA MECALA, 110 /
BEPTUKAIN — KOJIMYECTBO OCAJIKOB, BEIITABIINX B * / \ /
COOTBETCTBYIOIIMI JI€Hb, B MWJITUMETpax. Jist ? / \ ; \ /
HarJIAJHOCTH XUPHBIE TOYKU HA PUCYHKE COCIUHEHBI | * / \ / \ ; /

nuaued. OnpenenuTe o PUCyHKY, CKOJIBKO JHEH U3 | 1
JTAHHOTO TIeproJa BbINAAaio OT 3 0 7 MIUJJTUMETPOB | 0
OCaJIKOB.

6. Ha pucynke nokasaH rpaduk ABHKEHUS
aBTOoMOOMIIA 110 MapiipyTy. Ha ocu abciuce oTkinaapiBaeTcst Bpems (B 4acax), Ha OCH OpAMHAT —
MPONICHHBIN MYTh (B KuioMeTpax). HalliuTe cpeiHior0 CKOpOCTh IBMKEHHSI aBTOMOOUS Ha TaHHOM
Mapmipyte. OTBET JaiTe B KM/4.
[ ]
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50
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30
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Paccroanne, KHIDMETPEI

10 =

- -

0 0,5 1,0 1.5 2.0 BpeMa, gacsl

326 =,

7. HaiinuTe KOpeHb ypaBHEHUS logg,

3675 = <
8. HaiinuTe KopeHb ypaBHEHUS 6
9.
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Pemure ypaBHenue X +24 Ecnu ypaBHeHME nmeeT OoJiee 0JHOTO KOPHS, B OTBETE
3aMuIuTe OOJBITUIA U3 KOPHEH.

10.

2
[Mpsimast Y = 5x+ 3 gensercs kacarenbHOl K rpaduKy GyHKIHA 8x" +29%x +c. Haiigure C.
11. Ha pucynke nzo0paxén rpaduk ¢pynkuuu y = f(X), onpenenénnoii Ha uareppaie (—4; 8).
Haiigure cymmy Touek sxkctpemyma GpyHkimn f(X).
¥ v=fix)

7T
. 1 M

E/\;""”"‘\/

12. Ha pucyHke u300pakén rpaguk HEKOTOPO# GpyHKmu Y — f(x) (1Ba my4a ¢ obueit
HavabHOU TouKoM). [Tonb3ysick pucyrnkom, Berauciute F(8) — F(2), rae F(X) — oana u3
nepBooOpa3Hbix GyHkuu f(X).

¥

"hh‘
0 20 3 S

x+ )c2—4x+4npH <2

V-V (VTEAVT).
sl_z) =l

15. HaiiguTe 3HaYeHUE BBIPAKECHUS ( 3

13. HaiiguTe 3Ha4eHUE BBIPAKCHUS

14. HaiiguTe 3HaYCHUE BBIPAKCHUS (

Fnox — Fske

R = rpox — ’
16. Peiitunr R unTepHeT-mMara3una Beraucisiercs no popmysne (K + 1)m
0,02K
- A 1
rie Fnox 0,1 r — CpeHSIS OIICHKA Mara3uHa MOKYMaTeNsIMH, I — OIICHKA MarasuHa,

naHHas 9KkcrepTamu, K — uucio nokynaTenei, OlleHUBIINX Mara3uH. Haiiiute pedTHHT HHTepHET-
Mara3uHa, €Ccii YMCJIO TIOKynaTelel, OLIEHUBIINX Mara3uH, paBHO 49, UxX cpeiHss OlleHKa paBHA
0,88, a onienka skcneptoB paBHa 0,38.

17. HekoTtopast komnaHus mpoaaéT CBOIO MPOIyKIuIo 1o 1ene P = 600 pyd. 3a equnwuILy,
MIePEeMEHHBIE 3aTPaThl Ha MTPOU3BOICTBO OJTHOM €MMHUIIBI MPOIYKIMH cOCTaBisoT V =300 pyo.,
noctostHHbIe pacxo sl npeanpustus f =700 000 py6. B Mecsi. MecsiuHasi onepanoHHas IpUObLTH
npeanpusts (B pyossix) Beraucisiercs mo gopmyste g(q) = q(p — v) — f. Onpenenure mecsunbIit
00BEM Mpoun3BoACTBA ( (€AUHUIL IPOIYKIINH ), P KOTOPOM MECSYHAas OneparoHHas TpUObLITh
npeanpustus Oyzaer pasaa 500 000 pyo.

_ —6
18. B TCJICBU30PC €MKOCTh BEICOKOBOJIbTHOI'O KOHJACHCATOpa C =4 10

_ 6
KOHACHCATOPOM HOAKIOYCH PE3UCTOP C CONPOTUBIICHUEM R=8-10 Owm. Bo BpEMs pa6OTLI
TCJICBU30pPa HAIIPAKCHUEC HA KOHACHCATOPC UO = 14 kB. Ilocye BEIKIIOUEHUS TCJICBU30pa
HAIIPps’KCHUC Ha KOHACHCATOPCE y'6BIBaCT J0 3HaA4YCHUA U (KB) 3a BpEMs, OIPECACIIACMOC

@. [TapannensHo ¢



t = aRClog, Lo
BBIpa)KCHUEM U (c),rne @ = 1,3 nocrosnnas. Onpenenure (B KUIOBOJIBTAX),
HanOoJIbIIIee BO3MOXKHOE HAIPsDKEHHE HA KOHACHCATOPE, €CIU TOCIIE BBIKIIIOYCHHUS TEJIeBU30pa
npouwto 83,2 ¢. OTBeT JaiiTe B KMJIOBOJIbTAX.

19. CmemaB 11-mponieHTHBIH 1 72-TIPOLIEHTHBIN PacTBOPBI KUCIOTHI M 100aBuB 10 Kr uncToit
BOJIBI, IOMY4riH 3 1-TIpOLeHTHBINA pacTBOp KUCIoThl. Eciiu 061 BMecTo 10 kr Boabl qo6aBuau 10 kr
50-poLIEHTHOTO PacTBOPA TOM K€ KUCIOTHI, TO MOTYIHIH OBl 51-TIPOIIEHTHBIN pacTBOP KHCIIOTHI.
CKoJIBKO KHJIOTpaMMOB | 1-TIpO1IEHTHOTO pacTBOpa UCTOIB30BAIIN JUISI IOTYyIEHUS CMECH?

20. /IBa memiexo/1a OTHPABIAIOTCS OJHOBPEMEHHO B OJTHOM HAIPABJICHUU U3 OJAHOTO U TOTO K
MeCTa Ha MPOTYIIKY 1o amiee napka. CKopocTs nepBoro Ha 1,5 kM/4 00JIbIIIe CKOPOCTH BTOPOTO.
Yepes cKOJIbKO MUHYT paccTOSIHUE MEX1y Ieniexo aMu ctaHeT paBHbIM 300 meTpam?

21. JIBe Opuraapl, COCTOSIINE U3 padOYNX OJJMHAKOBOH KBaJIM(DHUKAIIMH, OTHOBPEMEHHO HAYAJIH
BBITIOJTHATS JIBa OJIMHAKOBBIX 3aKa3a. B mepBoii Opurazae 6pu10 2 pabounx, a BO BTopoit — 12
pabounx. Yepes 3 aHs nocie Havana paboOThI B IEpBYI0 Opuragy nepenuid § pabouux U3 BTOpoit
Opurazsl. B utore o0a 3aka3za ObUH BHITIOJIHEHBI OJTHOBpEeMeHHO. HaliinTe, CKOJIbKO THEH
OTPeOOBAIOCHh HA BHITIOJHEHHE 3aKa30B.

_ xP 425

22. Haiigure HanOoJbIIee 3HaUYCHHE QYHKIIUU X Ha otpeske [—10; —1].

23. Haiigure To9Ky MakcuMyma QyHKIuH Y = (2x —3)cosx —2sinx+35,

(0:3)
IPHHAUICKALIYIO IPOMEKYTKY \ 2/

_ 2
24. HaiimuTe TOuKy MakcuMyMma (yHKITUN y=0,5x"=7x+ 12Inx +8.
loge (3% 4 5v/2sinx — 6cos x — 2) = x.

25. a) Pemmute ypaBHeHuUe:

T
—2r, ——]
0) YKaXuTe KOPHH 3TOTO YPaBHEHMsI, IPUHAICKAIINE OTPE3KY [ 2

X X x+4 o
26. a) Pemnre ypaBHeHne 8§ —=7-4-2""+112=0.
0) YKa)XuTe KOPHH 3TOTO YPaBHEHUsI, IIPUHAIC)KAIIIE OTPE3KY [log,5; log, I1].

6cos®x —cosx—2 0

27. Pemure ypaBHEHHE V —SInx

64
log 512 <log, —.
X

28. Pemure HepaBEeHCTBO

X2 —2x+42 3x—|—2<4x—1
x2 —2x x+1 — x

Va2 +22 <5,

Paznen 2. «I'eomerpus» 1 cemecTp 00y4ueHust

29. Pemure HepaBEHCTBO:

30. Pemure HepaBEHCTBO:

Bapmuanr 1

1. TlnockocTh, MPUTOM TOJIBKO O/IHA, MPOXOAUT yepe3
2. a)mo0ble TPH TOUKH;

0):1100BI€ TPU TOYKH JISKAIIME Ha OJHOM MPSIMOH;

B)/t00OBIE TPU TOUKH HE JIeXKAallie Ha OJTHOM MPsSMOH.
3. Bxkybe ABCDA:B:1CiDimnockoctn ACCi u B1C1C nepecekarorcst o mpsiMoid
a) AC; 0) BC; B) CCu.

B: C

Al/ D




3.Bribepure BepHOE yTBEPKACHUE.

a) JIBe npsiMble HA3BIBAIOTCS MapaJJICIbHBIMU, €CIM OHM HE UMEIOT OOIIKX TOYEK; 0) JBE MpsIMbIE,
napajuieNIbHbIe TPEThEH MPsIMOii, apajIeIbHEL, B) IBE TPSMBIC, IIEPIICHINKYISAPHBIE TPEThEH
MPSIMOM, TApaJUIETIbHBL; ') €CJIM YIJIbl PaBHBL, TO UX CTOPOHBI COOTBETCTBEHHO COHAINPABJICHBI.

4. Tpsimas a, napaiensHas npsmoit b, mepecekaet miockocth a. [IpsMast ¢ mapasuienbHa mpsamoii b,
TOrJa:

a) MpsIMBIE @ U ¢ TIepeceKaroTcs; 0) mpsiMasi ¢ JIEKUT B INIOCKOCTH a; B) IPSAMBIE a U C
CKpPEILMBAIOTCS; T') MPSMBIE @ U ¢ NapaljIeNIbHBbI.

5. [Inockoctes @ mepecekaet cropoHsl AB n AC tpeyroiasauka ABC cooTrBeTcTBeHHO B Toukax K u
P. U3BectHo, yto BC // ¢, Torna npsimeie BC 1 KP  a) mepecekatorcsi; 0) mapaiieNibHbI; B)
CKPEILIMBAIOTCSL.

6. Touka K He nexut B mutockoctu TpeyroiapHuka BJIC, toukn A, M, u P — cepeannsl 0Tpe3koB
KB, KJI, KC cootBerctBenHo. KakoBo B3anmHoe pacnosioxenue miockocreir BIIC u AMP ?

a) TUIOCKOCTH MapaJlIeIbHBI, 0) MIIOCKOCTH MEPECEKAIOTCS; B) MX PACIIOJIOKECHHE ONPEACIIUTD
HENb34.

7. [lpsimble @ U 6 NeXaT B NapajuIeTbHBIX TUIOCKOCTSAX, CJIEA0BATEIBHO 3TH MPSMBbIE
a)CKPEIIMBAIOTCS WIIH TTEPECEKAIOTCS; 0) CKPEIIUBAIOTCS WU TTapaJlIeIbHBI, B) TOJIBKO
CKpPEILMBAIOTCS; T') TOJIBKO MapaiiebHBbI.

8. Kakoe u3 cineayronmux yrBepXAeHUN BEPHO?

a) JIBe mpsmMbIe IepIEHANKYISIPHBIC TPEThEH MEPIIEHINKYIISIPHBI MEXIy COOO0MH;

0) mpsimasi Ha3bIBaeTCA NMEPIEHIUKYIIPHON TIIOCKOCTH, €CIIM OHA MEPHEHANKYISIpHA XOTS ObI OJTHOM
MPSAMO, JIeKAIEeH B 3TOM MJIOCKOCTH;

B) JBE MpsMbIE, NEPIEHIUKYISIPHbBIE K IUIOCKOCTH, MEPIEHIUKYISIPHBI MEXKIY CO00i

I) IpsiMasi Ha3bIBaeTCs MEPIEHIUKYIAPHON TIOCKOCTH, €CIM OHA MEePHeHAUKYISIpHA K 000
MPSAMOI, JISJKAIleH B ATOM MIOCKOCTH.

9. JIBe ckpeuiuBaronifecs npsmMbie B3aMMHO MEPIEHIUKYASIpHbL. UeMy paBeH yroy Mexay HUMH?

a) 90% 6) 0% B) 180°% r) 45°

10. Yepes Bepmuny kBagpata ABCD nposenena npsmas BM, neprieHANKYISpHAS €ro MI0CKOCTH.

Kaxkoe u3 cnenyromux yrBepK1eHU HEBEPHO?
a) MD 1 CD; 6) MBLBC; B) MAL AD; r) MBLAC.

M

oy
@

A D

11. Ilpsmas [IA nepnenauxymnspHa cropoHam AB u AC tpeyronsHuka ABC u He I€XUT B €ro
mwiockoctu (puc. 1). [lepnenaukynsapasiMu sBistores miockoctu a) DAC u ABC; 6) DAB u
DBC; B) DAC u DBC; r) ABC u ABC.

D Puc. 1



B
12. PaBnoOenpennsie Tpeyroyibauku ABC u ADC umeror o6mee ocnoBanue AC, npuyem BD L

ABC. BM — menuana tpeyronbanka ABC (puc. 2). JIuHEHHBIM yTIIOM JUIsl ABYTPAHHOTO yTJia
DACB sBasiercst yron
a) DAB; 6) DCB; B) DMBTr) DAC.
D Puc.2

13. IMmpamupa JTABC npaBfineHas. O — uentp ocHoBanus ABC, OK — paguyc okpyxHOCTH
BIHMCaHHOU B ocHOBaHMe (puc.3). JINHeHHBIM ISl IBYTPAHHOTO yIJIa IPH OCHOBAHUM SIBJIIETCS yroJl
a) DAO; 6) DCO; B) DAC; r) DKO.

D

Puc. 3

14. Yto npencraBiseT coO0H 0CEBOE CEUCHHE JII000H TPaBUIIBHOM MUPAMUIBI?
A) paBHOCTOPOHHUH TPEYroJIbLHUK

b) mpsimoyrosibHUK

B) tpanenus

I') paBHOOCGAPEHHBII TPEYTOIBHUK

Bapmuanr 2

Bri6epu BepHbIil OTBET.
1. IInockoCTh, MPUTOM TOJIBKO OJHA, MPOXOAUT UYEPE3

a) MpsIMYIO;
0) mpsAMYIO U HE JeXKaIlylo Ha Hell TOuKy;
B) NpPSAMYIO M JIEKAIyIO Ha HEH TOUKYy.

2. B xyoe ABCDA1B1CiD: ( puc.1) mnockoctn D1B1B u Bi1AiD:
a) He Iepecekarorcs ;
D: C 0) mepecekaroTces 1o npsmMoit  AiB;
A1 1 B) IepecekaroTes mo npsimoit BiDs .



3. BeiOepute BepHOE yTBEpXKICHHE.

a) €CJIM CTOPOHBI JABYX YIJIOB COOTBETCTBEHHO COHAIPABIIEHBI, TO YIJIbl PaBHBL; 0) 1BE MpsSMBbIE,
napajuieNIbHbIe TPEThEH MPSIMOHi, TePeCeKar0TCs; B) JBE MPSMBIE, IEPIICHANKYISPHBIE TPEThE
MPSIMOH, IEPIIEHAUKYIISIPHBI; T') JIBE TPSMBbIC, IMEIOIIHE OOIIYIO TOUKY, SIBIISTFOTCS
CKPEILMBAIOILUMHUCH.

4. lpsimast ¢, napajuiesbHas MPSIMOH @, TiepeceKaeT IockocTh f. [Ipsmas b napamiensha npsimoii a,
TOrJa!

a) mpsmMbIe b U ¢ mepecekaroTes; 0) mpsmas b JexuT B mIockocTH f; B) npsiMbie b u ¢
CKPEIIUBAIOTCS; T) MPSIMBbIE D U ¢ mapauienbHBlI.

5. [Inockocte o mepecekaet cropoHsl BC u AC tpeyronsHuka ABC cooTBeTCTBEHHO B Toukax M u
E. UsBectHO, uto AB // o, Torna mpsimbie AB u ME a) nepecekatorcsi; 0) mapaijieNibHbI; B)
CKPEILMBAIOTCSL.

6. Touka D ne nexwut B minockoctu Tpeyroyibauka ABC, Touku P, O, u M — cepenunbl 0Tpe3KoB
DA, DB, DC cootBerctBerHo. KakoBo B3anMHoOe pacnosioxenue miockocteir ABC u POM ?

a) TUIOCKOCTH MapaJlIeIbHBI, 0) MIIOCKOCTH MEPECEKAIOTCS; B) X PACIIOJIOKEHHE ONPEIACIIUTD
HENb34.

7. [lpsimble @ 1 6 neXatT B NapajuIeTbHBIX IUIOCKOCTAX, CJIEA0BATEIBHO ITH MPSMBbIE
a)CKPEIINBAIOTCS WIIH TTEPECEKAIOTCS; 0) CKPEIIUBAIOTCS WU TTapaJlJIeIbHBI, B) TOJBKO
CKPELIMBAIOTCS; ') TOJIBKO MapajlyIesIbHBL.

8. Kakoe u3 cieqyronux yTBepXAeHU HEBEPHO?

a) Eciin npsimas neprneHuKyIIsspHa K IBYM IPSMBIM, JIEXKAIUM B IIJIOCKOCTH, TO OHA
NEePIEHANKYIISIPHA K 9TOH IIOCKOCTH;

0) ecnu nmpsiMasi NEpIEHANKYIIAPHA K INIOCKOCTH, TO OHA €€ MEePECEKAET;

B) €CJIH JBE IJIOCKOCTH NEPIEHAUKYIISPHBI K MIPSIMOI, TO OHU NapaljiesbHbI;

I') €ci JIB€ NpsAMble NEPIEHIUKYIISPHBI K JIOCKOCTH ,TO OHU NapaJuleibHBbI;

9. Ecnu oj1Ha U3 IBYX CKPEIIMBAIOLIMXCS MPSIMBIX NEPIEHAUKYIAPHA K IJIOCKOCTH, TO OyJeT Ju
NEePIEHANKYIIIPHA K 3TOM IUIOCKOCTH BTOpasi npsimast?

a) Jla; 6) ma, HO Ipu ONIPEICTICHHBIX YCIOBHX; B) ONIPEACIUTD HEIb3sI; T) HET.

10. Ilpssmas MB nepnenauxynspaa croponam AB u BC tpeyronsnuka ABC u He JIeXHUT B €ro
wiockoctH (puc. 1). [lepnennukynspasiMu sBistorces mwiockoctd a) MAC u ABC; 6) MAB u

ABC; B) MAC u MBC; r) MBC u MAC.

M

C
11. PaBuoOeapenusie TpeyroiabHuku ABC u ABD umerot o6iee ocnoBanune AB, mpuuem CD L
ABC. CK — menunana tpeyroasuuka ABC (puc. 2). JIuneitabv yriom amst nyrpanHoro yria CABD

SIBJISIETCS yTOJl
a) DAB; 6) DBC; B) DAC;r) CKD.
C




B
12. Tupamuna KABC npaBunbHas. O — nientp ocHoBanust ABC, OH — paauyc okpyKHOCTH

BIHMCaHHOU B ocHOBaHMe (puc.3). JINHEeHHBIM ISl IBYTPAHHOTO yIJIa P OCHOBAHUM SIBJIIETCS yroJl
a) KHO; 6) KAO; B) KCO; r) HKO.

K Puc. 3

13. Yro mpeacTaBisieT co00i MaroHAIbHOE CEYCHUE TTPU3MBbI?

A) mapanienorpamm I') mpsiMoyronpHUK

b) xBampat J1) He 3Ha10

B) tpanenus

14. MosXeT i quaroHajib IpsSMOYTOJBHOTO MapajuienuIie/ia ObITh MEHbIIIE TUaroHaI OOKOBOM
rpanu?

A) na b) Her B) moxeT, HO He Bceraa I') He 3HarO

IIpumep npoBepouHoii padorsi 3a |l cemecTp 00ydyeHnust
Paznen «I'eomerpusi»

1. Haiigure miomas 4€ThIpEXyrolibHUKA, BEPUIMHBL KOTOPOro UMEr0T KoopauHatsl (8;0), (10:8),
(2:10), (0:2). 10
8

2

|
O 3 Bewyd(} pd

2. Ha xsietuatoii Oymare ¢ kjaeTkamu pasmepoM 1 cMm x 1 cMm n3obpakeHa Tpaneuus (CM. pUCYHOK).
/,
Haﬁ,[[PITe €C IIoaAb B KBAAPATHBIX CAHTUMCETpaAXx. =
‘\\
‘peu.l{/ers [als)

3. Haiinute panuyc OKpyXHOCTH, BIMCAaHHOH B N300paskeHHBIN Ha pucyHke TpeyroiabHuk ABC,
CUUTAasi CTOPOHBI KBJIPATHBIX KJIETOK PaBHBIMHU 1. .

1 Ipelryers pe ‘



4. Ha xneruaroii 6ymare ¢ pazsMepoMEICTKIY,Z_cvx—_cx M300pakEH kpyr. Halinure muomans
3aKpaleHHoro cekropa. OTBeT HaiTe B KBaJPAaTHBIX CAHTUMETPAX.

P —

\

hewyers/pgp

5. Ha xirergatoii Oymare ¢ pasmepom kietkn 1x1 m3zo0paxén tpeyronsauk ABC. Haiinnte mmny
€ro OMCCEKTPHUCHI, MPOBEAEHHOMN 13 BepIIUHEI B. C

[

6. Haiinure mionaap 4eThIpeXyroJibHUKa, N300paKEHHOTO Ha KJIeT4aTol Oymare ¢ pa3mep
kieTku 1 cM x 1 cm (cM. puc.). OTBeT AaiitTe B KBaJpaTHBIX CAHTUMETpaX.

pewyerzipg

7. B tpeyronsauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF — 6I/ICCGKTpI/ICI>I
nepecekaromuecs B Touke O. Haiimure yronm AOF. OTBer maiite B rpagycax.

A F pewyers.pgp

8. B tpeyronsauke ABC yron C pasen 90°, CH — Bricota, BC = 20, BH = 16. Haﬁz[I/ﬂTe SinA..

C B

VYo npu BeplIMHE, IPOTUBOJIEKAIIEH OCHOBAaHUIO PABHOOEAPEHHOTO TPEYTroJIbHUKA, paBeH 30°.
BbokoBas cropona TpeyronapHuka pasHa 10. Haligure momans 3Toro TpeyroibHHKa.

10. A

Haiigure xopay, Ha KoTopyto onupaercs yroua 30°, BIMCaHHBIN B OKPYXHOCTb paauyca 3.



.
A BPE

OcTpple yribl NpSAMOYTOJIbHOTO TPEYTOJbHUKA paBHbI 62° n 28°. Haliaure yroa Mexay BbICOTON
U MEJMAHOM, MPOBENEHHBIMU U3 BEPLIMHBI IPsIMOro yria. OTBET AaiiTe B rpagycax.

12. TlepumeTp TpeyrojabHUKA paBeH 76, a paaiyc BIUCAaHHON oxpw@ﬁmme

C
)
ImIomanab 3TOTO TPECYroJbHUKA. ¢

A pewyers.pgg

11.

13. Bo ckoibKO pa3 yBETUIUTCS 00bEM Iapa, €Clid €ro paJnyc yBEJIMUUTh B TpU pa3a?

.

14. llap BriucaH B muiuHAp o0bemMoM 42. Haitnure oObeM miapa.

15. B npaBuUIbHOM 1IECTUYTOJBHON TIpU3Me ABCD EF A, B, C, D, E\ Fi, Bce pebpa KOTOpOi paBHHI §,
HaWUTE YroJl MEXIY NPAMBIMH FA U D, E;. OTBET JIaiiTe B rpajaycax.
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16. B npaBuibHO# TpeyronbHoi nupamune SABC touka L — cepenuna pedpa AC, S — BepnHa.
N3zBectHO, uto BC = 6, a SL = 5. Haiiaure momaas O0KOBOI MOBEPXHOCTH MUPAMUIBIL.

L

4 pewyers.po

17. Haiinute 06beM V koHYca, 0Opa3yroiasi KOTOporo paBHa 44 1 HaKJIOHEHA K IJIOCKOCTH
ocHoBaHwus o yriaom 30°. B oteBere ykaxure_V/m.

18. B npsAMOyroJibHOM Mapajuielenumnene AB CD A B C, D) U3BECTHBI [UIMHBI pEbep: AB= 3, AD =5, 44,
= 12. Haitaure momaap ceueHus napauieenuieaa mioCcKOCThI0, MPOXOAsIIei yepes Touku A, B u
Ci.

19. Jlana npaBmibHas npusma ABCA1B1C 1, y koTopoii ctoponsr ocHoBanust AB = 4, a 6GokoBoe
pebpo AA1 =9. Touka M — cepenuna pedpa AC, a Ha pedpe AA1 B3sita Touka T Tak, uro AT = 5.
a) Jlokaxxure, uto maockocth BB1M nenut otpesok Ci T momonam.
0) [Lmockocts BTCy nenut orpe3ok MB;1 Ha nBe yactu. HaliguTe niimHy MEHbBIIICH U3 HUX.

20. OkpyxHOCTb ¢ ieHTpoM O mpoxoaut yepe3 BepirHbl B 1 C Gosbiieir 60K0BOW CTOPOHBI
npsmoyronbHoi Tpamnenuu ABCD u kacaercs 6okoBoit ctoponsl AD B Touke T. Touka O nexut
BHyTpH Tpanenuu ABCD.

a) Joxaxwure, uro yron BOC BaBoe 6omnbiie yria BTC.

0) Haitnure paccrosaue ot Touku T 1m0 npssmoii BC, eciim ocHoBanms tpanennn AB u CD paBHbI

1 1 25 cOOTBETCTBEHHO.

Paznen 3. «Anredpa m Haya1a MaTeMaTH4YecKoro aHaausa» |l cemectp od0yuenust

Bapmuanr 1
1. Pemure ypaBHEHHE: o5 = 1
5 2

A) g+2nn, neZ
B) i%“uonn, nez
C) 51

?+2nn, neZ

D) il+@, ne”Z
5 5



E) ig+10nn, neZ

2. Pemmre ypaBHeHHE: 25inX 13 =0
2
A) (~pk 2—3“ +2mk, ke Z

B) g+ ik, keZ
C) Her pemienwuii

D) g+2nk, keZz

E) (—1)"+1g+ 2nk, ke Z

. 1
3. Pemure ypaBHeHHE: 2SIN X COSX = >

A CInE T hez
12 2
B) 6nn, neZ

C) l-s-rcn, neZ
12

D) —1+nn, ne’Z
12

E)Sw™m

4. Pemute ypaBHEHHUE

. X 3
sin’ =
5 2

A)J_r53”+107m’”€z B)iz[+27m'n€z

ONEN 53”_,_ 2> N€Z J0) (—q) 5::[ + 2.m» N€ Z E)npyroii oTser

5.Pemure ypaBHeHue 3 — 4c0S2X = 0. Haitaure cymMMy ero KOpHEH, MpUHAISKAIIUX TPOMEKYTKY
[0; 3m]
A)9rn
B)75m
C)5m D)6m E)dn

6.Haiizute o6nacts onpeneneHust GyHKIHN y = [igx
A) 0<x<mn, neZz

B) gn<x3nn,nez

C) —-n<X<m
D) 0<x<n

E) nn£x<g+nn, neZz

7. Pemnre ypaBHeHHE: sin(% +x)+ sin(% —X)= \/§

A) 2m,ne”

B) mn,ne”Z

C) r+2m,ne”Z
D) ner xopneit



E) %+%,nez

8. Haiinure obGmacth onpeaenenus GpyHkuuu: y = (x+1)/CoSX.

A) x#£m+ 7w, ne Z. B)x;t—l,x;«t%nwzn;nez. C)x;t%wm;nez. )

x¢%n+27zn;n e’
E)x#1/2.
9. Haiigute 3HaueHNe BbIpaKEHUS:

2 arcsin (—/3/2) + arctg(-1) + arccos/2 /2 .
A)2[3n. B)w3. C)-2n/3. ) n. E)n/2.

10.Pemute HepaseHCcTBO SIN X < —.

A)(—oo;zj; B)( + 7, 5—+7zn)nez; 0) (£+27zn;5—”+27zn),nez;
6 6 6 6 6

1) ( + 27, % + 2721’1) NeZ. E)apyroii oTeer.

11. PemmTe cucremMy HepaBEHCTB:

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

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

1 1
C) arcc3036 + 27m; r —arcsin= 5 +2m |,ne

D) arccos(l3 + 27m; 7 — arcsin :3 +27zn} nNeZ
.1 1

E) | arcsin 5 + 27, arc:cos6 +2/m |, Ne

Bapmuanr 2

1
21
k+l 7T k+l 7T Kk T T
A) (-1) E+7zk,kez. B) (-1) E+37zk,keZ. C) (-1 £+€k,kez.

1.Pemnre ypaBHeHueE: sint=



) n+ 671k kEZ. E) (—1)“%+%k,k cZ.

X
2. Pemute ypapuenue 0 E = \/§ .
T /4 2r 2
A)§ + 7, Nne ZB)§+ 2m,ne’Z C)?+ 2m,ne Zz[)?+ /M, N € Z E)opyzoii omsem
X
3. Pemure ypaBHeHuME COS(E + 72') =0.

T
A) x=n+7K, keZ;, B) xZE +7K, keZ; C3) x=27K, keZ;, /) x=n+27K, KeZ. E)opyeoii omsem
4.. Pemmre ypaBHeHue Sinx=1

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

C)%+ﬂn,ne2; ) 2z7n,n e Z . E) npyroii otBeT

5. Haligure pemenue ypaBHeHHS Sin g—llcosg =0 w3 unTepBana (5w; 9m).

T T T T
A)6n+—. B) 6n-—. C) 6m. 9n- ~. E) 8n+ —.
) 6m+ ) bm-2. Q) 6n. J) Om- . E) 8+ o

6. Haiiyiure o6macts onpeseneHust QyHKIHH y = \SinX
A) 0<x<mn, neZz

B) gn<XSTEn, ne”Z

C) -n<X<m
D) 0<x<n

E) nn£x<g+nn, neZz

7. Pemure ypaBuenue: Sin 3X + 0,5 =0

A) (-1)k*1%+ﬂk,kez. B) (—1)k*l%+37zk,kez. ) (—1)k%+%k,kez.

M n+6nk kEZ. E) (—1)k*1%+%k,k cZ.
8.Haiinure obOnacts onpenenenust GyHKuuu: y = (x+2)/Sinx.

A) x#mn +mn;, n€ Z. B)x;t—l,x;«t%nwzn;nez. C)x;t%wzn;nez. ﬂ)x¢%n+27zn;nez.

E)x#1/2.
. 1 :
9. Haiimute 3HaueHue BhIpaxkeHus :Sin(arcsin 5 arcsin @ ).
V2

A) 5~ B)05 C)0 D)1 E)-05



10. PemnTe HepaBeHCTBO SiN X > ——.
A) (—2?”+2nn;2§+27znj,nez; B)(%+27zn;2§+27znj,nez;

C) (—£+27zn;£+27znj,nez; z[)(—zwzn;zwznj,nez.
3 3 3 3

E) npyroii oter
11. Pemuts HepaBeHcTBo : COS2X +5C0SX + 3> 0

A) —E+2nn;E+2nn ,Nez B) —E+2nn;E+2nn nez
6 6 4 4

C) —g+2nn;g+2nn ,Nez D) 2z

E) [—3—n+ 21tn;3—n+ ZRn}n €z
4 4

+2ﬂn;2§+2ﬂn},nez

IIpumepHBbIii NepeYeHb TeM JA0KJIA/0B:
. Bergaromuecss MaTeMaTUKH U UX BKJIJl B pa3BUTHE HayKu 19-20 BB.
. PazButne maremaruku B Poccuu: [IpeBHocTh U cpenHeBekoBbe. X VII Bek.
. PazButne maremaruku B Poccun: IlerpoBckue pedopmser, XVIII Bek. XIX Bek
. Pazputne marematuku B Poccun:
. CoBeTCKuii MEpUOI.
. I'paduaeckuii MeTos perieHus MaTeMaTUUECKHX 3a1a9
. AHaJTMTUYECKUI METOJI PEIICHUS MAaTEMAaTUUECKUX 3a]1a4
. UucneHHbId METOT pEIICHUSI MAaTEMATUYECKUX 3a/1a4
. Bergaromuecss MaTeMaTUKH U UX BKJIaJl B pa3BUTHE HAYKHU JI0 H.D.
10. Bergaromuecs MaTeMaTUKHU M UX BKJIaJ B pa3BUTHE HayKu 1-15 BB
11. Bergaromuecss MaTeMaTUKKU U UX BKJIaJl B pa3BUTHE HAyKu 16-18 BB.

O 01O\ Wn B~ WDKK

Pasnea 4. «I'eomerpusi» 11 kiace
n Bapuant 1
1. Yersipexyronsuuk ABCD u tpeyronsauk ADM He nexar B

0JIHOH mIockocTH. 10 KaKkoi MpsIMOH IIepeceKatoTCs
miockoctd BCD u CDM?

a). AD
6). CD
B). BM

2. Kakue pebpa terpasapa MABC nepecekaet npsimast KL?

a). AM u AB
0). AM u MC
B). AM, MC u CB




3. Kak OynyT pacnosiosxensl psimbie MB 1 KL? (cwm. puc. 2)
a). KL || MB
6). KL n MB
B). KL - MB

4. Kakue 13 HIKeONMCaHHBIX TPU3M SIBJISIIOTCS TIPaBUIbHBIMU ?

a). mpu3Ma, y KOTOpOH OCHOBaHMsSI — IPABUJIbHBIE MHOTOYTIOJIbHUKH;

0). mpu3Ma, y KOTOpoii OOKOBBIE I'PaHH — PaBHBIC PSIMOYTOJIbHUKH;

B). mpsiMas IpU3Ma, y KOTOpOH B OCHOBAHUH JIE)KUT MTPaBUIIbHbBII MHOTOYT'OJIbHUK;
C). CpeIy JaHHBIX ONMCAHUN IPABUILHOU MPU3MBI HET.

o. B NpaBHIIBHON YETHIPEXYrOJbHOM MUpaMHJE CTOPOHA OCHOBaHHMS a = 22 cM, BBICOTA
nupamuel H=1 cm. Haitaure momaas 1uaroHaabHOTO CEUEHUS.
a). 2 cM? B). 2v2 cm?
V2
6). 4 cm? r). > cm?
6. Hununaap xkatutces no miockoctu. Kakast purypa mosydutcs npu ABHKEHUU €ro ocu?
a). WIMHIP B). OKPY)XHOCTb
0). MIOCKOCTb ). NPSIMOYTOJbHUK
7. Kakoit reomerpuueckoit  ¢GuUrypoil  SBISETCA  MHOXECTBO TOYEK  IPOCTPAHCTBA,
PaBHOYIAJIEHHBIX OT JaHHOW TOYKU?
a). OKPY)KHOCTH B). cdepa
0). map ). Kpyr
8. Pebpo npaBuiibHOTO TeTpadapa paBHo 1 cM. Hailiaure momnaabs 60KOBOI TOBEPXHOCTH
TeTpa’pa.
V3
a). <~ cm? B). V3 cM?
3V3
0). " cm? r). 9 cm?
9. Bricota mwmmHzapa 3 cMm, paanyc OCHOBaHHMS paBeH 2 cM. Haiiaure HanOoOJbIIyIO JUTMHY
KapaHjaiia, KOTOPbIH MOJHOCTHIO0 MOMECTUIICS ObI B 3TOT LIUIMHJP.
a). 3cMm B). ScMm
0). V13 cm r). 4,5cMm
10.  BepHo nu yTBepXkACHHUE: €CIIM IpsiMas a TepeceKaeT mpsAMyr b, a mpsimasi b mepecekaer
MPSIMYIO C, TO MPSIMBIE A U C - IEPECEKAIOIIMECS TPsIMbIe?
a). 1a
0). HeT
11.  Opnna u3 nuaronHaneit pom6a paBHa ero cropone. KakoBbl BHyTpEeHHHE YIIIbl 3TOr0 pomba?
a). 45%1 90° B). 60%u 120°
6). Bce mo 90° r). 45%u 135°
12. Cronsgp c HOMOILIBIO JIBYX HUTEW mpoBepsieT, OyIeT M YCTOWYMBO CTOSTh Ha IOy
M3TOTOBJIEHHBIN UM CTOJI, UMEIONINI YEThIPE HOXKKHU. Kak HyKHO HaTAHYTb HUTU?
a). 0). ® ® B).
e ®

F). TaK NPOBCPUTH HCIIB35



13.  Orpesok mmHO# 10 cM 06pasyeT ¢ miockocThio yroa 45° . OxuH KoHel JaHHOTO OTpe3Ka
JISKHT B IJIOCKOCTU. Ha KakoM pacCcTOSTHUY OT IJIOCKOCTH HAXOAUTCS BTOPOH KOHEI] OTpe3Ka?
a). 10 cm B). 7cM

0). Scm r). 5vV2cm

14. [ToBepxHOCTH mapa paBHa 97 cm?. UeMy paBeH o6beM TOro mapa?

a). 4,5m cm® B). 108w cm®

6). 36m cm® r). 108 cm®

15.  TInomans 60KOBO¥ MOBEPXHOCTH KyOa paBHa 36 cM?. UeMy paBHa MaroHaib 3TOTO Ky6a?

a). 3v2 cm B). 3v3 cM

6). 4V3cm r). v18 cm

16.  IIpsMOYrombHEI TPEyroJbHMK C KaTeTOM, PAaBHBIM 5 cM M TpmiexamuM yraom 60°

Bpallaercs BOKpYr 3Toro kateta. Haliaure miomans 60KOBON MOBEPXHOCTH MOIYYEHHON (QUTYPHI.
a). 503 m cm? B). 507 cm?
6). 25v3 1 cm? r). 75T cM?

17. B npaBuibHON YeTHIPEXYTroJbHOM NMpU3Me AUaroHaabHOE CeUeHHE — KBAJpaT CO CTOPOHOMU

3v/2 cm. HaiiiuTe miomas OCHOBAHUS PH3MBI.
a). 6 cm? B). 4,5 cm?
6). 18 cm? r). 9 cm?

18. BsicoTa koHyca paBHa 4v/3 cM, a yroi IpH BepuinHe oceBoro cedenns pasen 120° . Haiimute
IJI0LIa1b OCHOBAHUS KOHYCA.

a). 120V2 cm? B). 144 1 cMm?
6). 136  cm? r). 24+/3m cm?

19.  Ecmu ABCDA:B:C1D; — ky06, Touka M — cepennna pebpa A1B1u Touka N — cepeauna pedpa
A1D1, To BepHBI 1 BeIcKaseiBanus: 1). ZAD:C =90° 2). MN||BD

a). BepHoO | B). BepHO 1 1 2
0). BepHO 2 I'). BEpHBIX HET
20. CDEK — kBaapaT co cTOpoHOM, paBHOU 2 cM, BD — nepneHauKynsap K MiIOCKOCTH KBajpara.
Haiinure paccrosaue ot Touku B 110 miockoctu kBazapara, eciiu BK = /72 cm.
a). 8v2 cm B). 8 cM
0). 6 cm r). 6v3 cm
D Ci Bapuanr 2
|
AL : 1. ABCDA:B:C:D: — mapamnenenunen. Kakue uz pebdep
i Bi | 3TOTO Mapayenenumnesa nepecekaer mnpsmas MK?
| M/ a). AA:
K / 6). AA1uBB;
— ] /I_E_) ______ L __J c B). BB1u CCy
S / ). AAy, BB1u CCy
/
/
A - oG
\\\ o
As \




2. ABCDA:B:CiD:1 — wuersipexyronpHas mpu3zMa. Ha
yeptexxe npsmeie KL, MN, BD: u PO — mapaiensHsbl.
Kakue u3 3Tux npsiMpIX apajiesIbHbl HA CaMOM Jiesie?

a). KLu MN
6). KLu BD:
B). KLu OP
r). MN u BD;

3. Kak OynyT pacnonioskens! npsimbie BD1 u OP? (cm. puc.2)
a). BD. || OP 6). BD:n OP B). BD:= OP

4. Kakwne u3 HIDKeONMCaHHbBIX TUPAMHUT SIBISIFOTCS TIPABUIIBHBIMH:

a). MUpamMuaa, y KOTOpoi Bce OOKOBBIE peOpa paBHBI;

0). mmpammIa, Y KOTOPO OCHOBaHME — MPAaBUIBHBII MHOTOYTOJIBHUK, @ BBICOTA TIPOXOAUT Yepe3
€ro IEHTD;

B). MHUpamuja, y KOTOpoil Bce OOKOBBIE I'PAaHU PaBHBI?

5. B npaBunbHO TpeyroibHO# MpU3Me CTOpOHA OCHOBaHUS paBHa 24 cM, a 6okoBoe pedpo 10
CM. HaﬁHHTe NEpUMETP CCUYCHHA, TMMPOXOAAIIECTro 4YEpe3 CTOPOHY HHUIKHETO OCHOBAHHA U
IIPOTUBOIIOJIOKHYIO BEPIINHY BEPXHEr0 OCHOBAHMUS.

a). 68 cm B). 76 cm

0). 58 cm r). 44 c™m

6. Konyc kaTuTcs Mo IUIOCKOCTH TakK, YTO €ro BEpIIMHA OCTAaeTCsl HenoJBmkHOU. Kakyro
(urypy ONMMchHIBacT EHTP OCHOBaHUS KOHYyca?

a). OKPY)KHOCTD B). TPSIMYIO

0). Kpyr ). TOYKY

7. Kaxko#t reomerpudeckoit (pUrypoit sIBJISETCS MHOXKECTBO TOUYEK MPOCTPAHCTBA, YAAJECHHBIX OT
JAHHOU TOYKU Ha pacCTOsiHUE, He OoJiblee TaHHOTO?

a). OKPY)KHOCTD B). cdepa

0). Kpyr r). map

8. Bce BBICOTBI TaHHOTO TpEYroJibHUKA MEpEeceKaloTcs B OJHOM M3 ero BepruH. Kakoil 3To
TPEYroJibHUK?

a). Pa3HOCTOPOHHHIA B). PaBHOCTOPOHHHIA

0). PaBHOOEIpCHHBINH T). TIPSIMOYTOJIbHBII

9. OceBoe cedeHre NUIUHAPA — KBaJIpaT, AJUHA JUAaroHaau KoToporo paBHa 20 cM. MoxHO 11
B 9TOT LMJIMHJIP IOMECTUTD LIAp C paguycoM 7 cm?

a). 1a 0). HeT

10.  TInomiajge JMATOHANBLHOTO cedeHHs Kyba paBHa 8vV2 cm?. HaiimuTe miomanas MOBEPXHOCTH
Ky0a.

a). 362 cm? B). 36 cM?

6). 243 cm? r). 48 cm?

11.  Kak momKHBI OBITH PACTIONIOKEHBI MOJ03bs JBDK OTHOCUTEIBHO APYT JIPYyra, YTOObI JIBDKHUK
yman?

a). mapauieTbHO 0). mepecekaThcs B). CKpEIIMBAThCA

12. Tpu myxu cunenu Ha noTojike. B 12 4acoB JHSA OHU pasNeTeNuch B pa3Hbie CTOPOHBI. Uepes

KaKO€ BPpCMs OHU OKaKYTCs B OJIHOH IJIOCKOCTH?



a). uepe3 12 yacoB

0). TOKa CHOBA HE CAMYT HA CTEHY WJIH MOTOJIOK

B). B II000€ Bpemsi OyAyT B OJTHOM IJIOCKOCTH

r). BOTOT JICHb B OJTHOM IJIOCKOCTH OHU YK€ HEe OyJIyT HU B KAKOE BPEMSI.

13. B mupamuzne SABC pebpo SA nepneHIuKyIspHO INIOCKOCTH OCHOBaHUS mupaMuasl. AB =
AC=4cm, SA=3cm, 2A =90°. Haiigure mmns pedep SC, SB, BC.

a). 5;5; 48cm B). 5; 5; 4 V2 em

0). 7; 7, 8c™m r). 7; 7; 8/3 cm

14.  O6wem xomyca paBeH 9v3 m cm® . HaiiiuTe BEICOTY KOHYyCa, €CIIH €r0 OCEBOE CEUCHHE —
PaBHOCTOPOHHHM TPEYrOJIbHUK.

a). 3cm B). V3 cM

6). 3v3cm r). 6V3cm

15.  Bce pebpa npaBuibHOM TpeyrojapHON NMupaMuibl paBHel 2 cM. Haliaure anogemy.
a). 2¢cMm B). V3 cM

6). 2v3 cm T). ?CM

16. ABCD - kBampar, BM mneprienaukynsap K TUIocKOCTH KBanpara. Halawre JmmHY OTpes3ka
DM, ecit AB =+/12 cm, BM = 5 cowm.

a). 6¢cm B). 6vV2 cM

0). 7cm r). 5v3 cm

17. ABCDA:B:1C:D; = xy6 u touka K — cepenuna pebpa AB, Touka M — cepenuna pedpa AD.
Kaxkue n3 BeIcKa3bIBaHM# Oy1yT BEpHBIMHU:

1. £AB:C=90°; 2. KMl B1C.

a). BepHoO | B). BepHO 1 u 2

0). BepHO 2 I'). BEpHBIX HET

18. [IpsimoyronasHUK co cTopoHamMu 6 AM U 4 IM BpalllaeTcsi BOKpYr MeHbIIel ctopoHsl. Halinurte
IUIOLIA/1b MOBEPXHOCTHU Teja BPAIICHHUS.

a). 80m M B). 321 M

6). 120 m am? r). 42 m om?

19. B mnockoctu B34THI mpousBoibHO Touku A, B, C. Touka D B3siTa mpou3BOJIbHO BHE ITOU
miockocTu. Mosxker u yetbipexyrosibHuk ABCD OwiTh Tpanenueii?

A). Moxer 0). HET HE MOXET

20. B mpocTpaHCTBe B3sTa MpsiMasi @ U TOYka A BHE 3TOU mpsiMoil. MOXHO M yTBEpKIaTh, YTO

mobasi TipsiMasi, IpoBeJIeHHas yepe3 TOUKy A U IMepecekaromias mpsMyro a, JISKUT ¢ Hed B OJTHOM
MJIOCKOCTH?
a). Ja 0). HeT B). HE Bcerja

IIpuMepHBIii IepeYeHb KOHTPOJIBLHBIX padoT
1 cemecTp 00y4eHus

KOHTPOJIBHAS PABOTA Ne 1 Ilpocreiimue 3aa4n B KOOPAUHATAX

Bapmuanr 1

1. Haiigute KOOpIuHATHI BEKTOPA AB ,ecau A (5;-1; 3), B (2;-2; 4).



: . 2b—c|
2. Jlansr Bextopsr O (3;1; —2) u C (1; 4; —3). Haiimure :

3. U3o0pasute cucremy koopauHat OXyz u nmoctpoiite Touky 4 (1; —2; —4). Haligure paccTosHus
OT 3TO# TOYKH 70 KOOPIUHATHBIX IJIOCKOCTEH.

Bapuanr 2

1. Haiigute KOOpIMHATHI BEKTOPA CD ,ecmu C (6; 3;—2), D (2; 4;-5).
B} E [6—2b)|
2. lausl Bektopa @ (5;—1;2)u Y (3; 2; — 4). Haiigure :
3. U3zo6pasute cucremy koopaunat OXyz u noctpoiite Touky B (— 2; — 3; 4). Haiigure
paccTostHUE OT ATOM TOYKH J0 KOOPJIAWHATHBIX INIOCKOCTEM.

KOHTPOJIbHAS PABOTA Ne 2
Yroa mexny BekTopamu. CKajisipHOe MPon3BeeHHe BEKTOPOB

Bapmuanr 1

1. Borumcnute ckansproe npousseaenne sekropos M u N ecin M=a+ 2b— C,

—

n=2a-b, _3 (@b) _ge cla clb,
2. Nan kyo ABCDA1B1C1D1. Haitmute yron mexay npsimeimu AD1 u BM, roe M — cepenmnna
pebpa DDs.
3. . IIpu nBwxeHnn npsimas a otoOpaxkaeTcs Ha IPSAMYIO a1, INIOCKOCTh 0 — HA MJIOCKOCTb 01, U

ala, JIOKa)HTE, 4TO a Lo .

Bapuant 2

1. Beruuciure ckamsipaoe mpousseenne sekropos M u N ecom M= 2a—-b+ C

n:a—2b, ‘a‘ =3 b‘ =2, (ab) = 60°, CJ_OL' CJ_b.
2. Jlan kyo ABCDA1B1C1D;. Hatimute yron mexay npsmbimu AC u DCy.
3. Tlpu ABYOKEHUH MpsiMasi 0TOOpaKaeTCs Ha MPSIMYHO D1, a MIIOCKOCTD B — Ha MIIOCKOCTh P11 b ||

B1

KOHTPOJIBHAS PABOTA Ne 3 /lelicTBUTe/IbHBIE YHCJIA

L

1. Breruucnure: 7 ;

BapuanTt 1

\F+l
2. YHpOCTI/ITe BBIPAXKCHUC ( j -a\ﬁ”.

4::“

1
3. Pemmte ypauenne 8 =8,

4. 3anumure 6€CKOHEYHYIO IEpHOIIecKyto Apoos 0,(43) B Buae 0OBIKHOBEHHOU JIPOOH.

Ja®—a
—_

5. Cokparure apodp 2~ 2a%+1



12 23
a)(Z,B)UEM(ZéJ; 6)@ )

x/_+\/_ -3y
ooy

B)g/%ﬂx/g.

6. CpaBHuUTE UKCIIa:

7*. Yopocture BI)Ipa}KeHI/Ie

Bapuanr 2
6—4
) RN 5
o] o)
1. Beruucnure:
1
2. YIIPOCTHUTE BHIPOKEHUE (bﬁﬂ)- R
3.P 1) (L !
. Permute ypaBHeHUEe | — | =| = | .
P 2) (2
4. 3anuimuTe OECKOHEYHYIO MMepUOoINIecKyo apoos 0,3(6) B BHIe 0OBIKHOBEHHOM IPOOH.
b+ 4\/_ b+ 4
5. Cokpatute Apo0h b +2b
N B
3 4
2)(0,8)" HFJ ; 6)(—)
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KOHTPOJIBHASI PABOTA Ne 4 Crenennasi QyHKIus

Bapuant 1
1. Haiinure o0Gnacte onpeneneHuss GyHKIUHA y = $/6+0,5x .
2. CxemaTuuecku u3obpasure rpaduk GyHKIUM y = X * U HepedYnciIuTe eé OCHOBHBIE CBOMCTBA.
[Tonb3ysck cBOMCTBAMU 3TOM (PYHKIIUU, CPABHUTE:

a)lu(0,3)"; 6)(2 \/5)*4“(3 \/5)*4

3. Pemnre ypaBHEeHUE Vl-x=x+1.

4. Pemnte ypaBHeHne V 2x+5-vx+6=1.

x—-5
5. YcraHoBUTE, PAaBHOCWIBHBI JIM HEPABEHCTBA ><0m (5 - x)(x2 +1) > 0.
+X

. 1 n
6. Haiinute pynkuio, oOpatHyto QyHKIIUU Y = 2 U YKaKUTE e€ 001acTh ONpeIeIeHHs U
X —

MHOECTBO 3HAYEHUH.
7*. Pemute HepaBeHcTBO VX T 8>x+2.

Bapmuanr 2

1
1. Haiigure o0Gnacth onpeneneHust GyHKIUN y = (2x+ g)g .



2. CxemaTuuecku n3obpasure rpaduk QYHKIUH y = X ° U HEPEUYUCIIUTE €& OCHOBHBIE
cBoiictBa. [losp3ysck cBoiicTBaMU 3TOM (DYyHKIIMHU, CPABHUTE:

(3]s o) u(5)

3. Pemnre ypasuenue VX+1=1-Xx

4. Pemnte ypaBHEHUE V3x+1-+/x+8=1.

5. YcTaHOBUTE, PABHOCUIILHEI JIM HEPABEHCTBA >0 u (7-x)(|x|+3)<0.

x—7
Vx? +1
. 2 .

6. Haiinure pyHkuuio, oOpaTHyIO QYyHKIIUN Yy = ol U YKaXuTe €€ 001acTh ONpeesICHUs 1
X+
MHO>KECTBO 3HAUCHUH.

7*. Pemnrte Hepaserctso VX —3 > X—5.

11 kiaacc
KOHTPOJIBHASA PABOTA Ne 1 Huaunap. Konye. Hlap

Bapmuanr 1

1. OceBoe ceueHne MUINHAPA — KBAAPAT, IIOMIAb OCHOBAHHMS IIMIMHAPA paBHa 167 cM2,
Haitaure nomaas NTOBEPXHOCTH HUIIMHPA.

2. BeicoTa KOHyca paBHa 6 cM, yroj IpH BEpIIMHE OCeBOro ceueHus paseH 120°. Haiure:

a) IJIOMIAab CEYCHHs KOHYCa IIIOCKOCThIO, POXOAIIeH uepes iBe 00pa3yroliue, yroj MexIy
KoTopbiMu 30°;

0) ronra b OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jlnametp mapa paBeH 2m. Yepe3 KOHEI] AuameTpa MpoBeIeHa MIIOCKOCTh MO yriaoMm 45° k
HeMy. Halimure nimuHy muHuM niepecedeHust cheprl ¢ TOM MIOCKOCTHIO.

Bapuant 2

1. OceBoe cedyeHue NUIMHIPA — KBaApaT, AMaroHalib kotoporo 4 cMm. Halinure momanb
MMOBEPXHOCTH LIUITUHIPA.

2. Pagnyc ocHOBaHUs KOHYyca paBeH 6 cM, a 0Opa3yrolas HaKJIOHeHA K TJI0OCKOCTH OCHOBAHUS
non yriaom 30°. Haiinure:

a) TUIOIIAb CEUYCHUS KOHYCA IIOCKOCThIO, IPOXOIAIISH Yepe3 ABE 00pa3yroIIue, yrol MEexKIy
KoTOpbiMHU 60°;

0) rioniaabp 60KOBOM MOBEPXHOCTH KOHYCA.

3. dunametp mapa paBeH 4m. Uepes koHel AuameTpa MpoBeeHa MII0CKOCTh o yriioMm 30° K
Hemy. Haiigute miomaap cedeHus mapa 3Tol IIOCKOCThIO.

KOHTPOJIBHAS PABOTA Ne 2 O0neMblI TeJ

Bapmuanr 1
1. Anodema npaBUILHON TPEYroJIbHON NMUpaMUIbl paBHa 4 CM, a IByIrpaHHBIN yroJ Mpu
ocHoBaHMU paBeH 60°. Haiiaure o6beM nupamMusl.
2. B nununap Bnucana npuzma. OCHOBaHMEM IIPU3MBI CITYKUT NPSAMOYTOJIbHBIN TPEYTOJIbHHUK,
KaTeT KOTOPOro paBeH 2a, a mpuiexaruii yros pasex 30°. Jluaronans Gosbiieit 00KOBO# rpaHu
MIPU3MBI COCTABIISIET € TUNIOCKOCTBIO €€ OCHOBaHHUs yroi B 45°. Haiinute 06beM nuiamuapa.

Bapmuanr 2
1. BokoBoe pebpo mpaBUIBHON TPEYTrOJIbHON MHUPaMUIBI PABHO 6 CM U COCTABIISIET C TUIOCKOCTHIO
ocHoBaHus yroin B 60°. Haiigute 06beM mupaMu/pl.



2. B xonyc Bnucana nupamuaa. OCHOBaHMEM NUPAMUJIBI CIYKUT NPAMOYTOJIbHBIN TPEYTOJIbHUK,
KaTeT KOTOpPOro paBeH 23, a npuiiexaliuil yro paseH 30°. bokoBasi rpaHb UpaMuIbl, TPOXOIAIIAS
yepe3 JaHHBIM KaTeT, COCTABIISIET € IUIOCKOCThIO OCHOBaHMs yroJi B 45°. Haiiaute o0bem KoHyca.

KOHTPOJIBHAS PABOTA Ne 3 IToka3ateabHasi pyHKIus

Bapuanr 1
1 10 1 11
1. Cpasuure uncna: a)5>'u5°; 0) (gj n(gj .
2-3x
a) KEJ = 25;
2. Pemute ypaBHEeHUE 5 0)4*+2*-20=0.
(Ej >11
3. Pemute HEpaBEeHCTBO 4 3,

w6 1 2 x“-1
4. Pemurte HepaBeHCTBO: a)(+/5 <=; 0)| — >1.
p )(V5) - )(13j
5.P i Yh
. Pemnre cucreMy ypaBHEHMIT
yoP 5¥Y =25,

6. Peminre ypaBHeHue:
7437 =243 2%,

Bapuant 2
1

1. CpaBuurte uncna: a)(0,5) ?u(0,5)™*; 6) 6°ub.

a)(0,1)”° =10;

2. Pemute ypaBHEeHUE 0)9"-7-3"-18=0.

)<
1=
3. Pemnte HEpaBEHCTBO 5 6 :

x2-4
4. PemuTe HEpaBEHCTBO: a) (%)HG > %; 0) (1%) <l

X+y=-2,

5. Pemnre cucreMy ypaBHEHUM {6"+5y _ 3.

6. Pemiure ypaBHeHue:
343 =52 _17.2%

KOHTPOJIBHAS PABOTA Ne 4 Jlorapudpmuyeckas GyHkuus

Bapmuanr 1
1. Beruucnure:
a)log, 16;
2 6)5°%°; B)log,135-log, 20+ 2log, 2.
3 4
log, — log, —.
2. CpaBHure uncna 2 4 23

log, (2x-1)=2.

3. Pemute ypaBHEeHUe



log, (x—5)>1.
4. PeniuTe HEPABEHCTBO 3

log, X +log ; x=14.
5. Pemire ypaBHeHuUE % 9.7

6. Pemnte HepaBeHCTBO:
a)log, (10—x)+log, (x-3)>-1;
6 6

6)*logZ x—2log, x <3.

Bapuanr 2
1. Beruncnure:

1 2Iogl7
a) Iogsi; 5)(5] "
27 B)log, 56 +2log,12 —log, 63.
Iogolgl1 Iogoygll.
2. CpaBHuUTE yHnCIIa 2y 3

log, (2x+3)=3.

log, (x—3)> 2.
4. PeliuTe HEPABEHCTBO 2

3. Pemnre ypaBHeHUE

log - x+log, x =10.
5. Pemmnte ypaBHeHHUE 95 9

6. Pemure HEpaBEHCTBO:
a)log, (x—3)+log, (9-x)>-3;
2 2

6)*log> x —3log, x < 4.
KOHTPOJIBHASI PABOTA Ne 5 Tpuronomerpuueckue ¢popmyJibl

BapuanTt 1

a)cos 780°;

1. Beruucnure: 0)sin %ﬂ.

12 3
cosa =—— T<a<-—T.
2. BeruuciauTte sino, eciiv u 2

3. YopocTuTe BhIpaKeHUE:
sin(—a)+cos(z+a)

1+2 cos(z — ajcos(—a)

0)
a)cos(a— f)—cos(a+ B);

4. Pemmre ypaBHenne SINSXCOS4AX—COSSXsiN4x =1.

cosda +1= 1sin 4o (ctga—tga).
5. JlokaxuTe TOXKIECTBO 2

Bapuanr 2

0)cos 13
: .. — 7.
1. Bpraucaure: a)sin 780°; 6
] 4

SN =—— T<oa<—T.
2. BeraucianTe coso, eciiv u 2
3. YnpocTuTe BhIpaxeHue:



sin@zz+aj—sin(27z+a)

a)sin(a+f)+sin(a—p); %) 2c0s(—ca)sin(—a)+1

4. Pemnte ypapHeHne COS4XC0S3X+sin4dxsin3x=1.

5. TloKaKHTE TORIECTEO (tgar+ctga ) (1-cosda) = 4sin 2¢.

5.MTO

Aynutopusi Ne 415 KaGuner maTeMaTUKHM - «Y4eOHas ayAUTOPHS JUIsl IPOBEACHUS 3aHITHI BCeX BUIOB,
MPEAYCMOTPEHHBIX 00pa30BaTebHON MporpaMMoil (YpoK, MPaKkTHUECKOE 3aHATHE, JAOOpaTOPHOE 3aHSTHE,
KOHCYJIBTAIINS, JIEKIIHS, CEMUHAp), B TOM YKCJIe TPYNTIOBBIX ¥ WHAWBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHON aTTECTAI[II»

Ilepeyens ocrnogno2o 06opyoosanus:

VYueOHbIe CTONBI — 24 TITYK

VYueOHbIe CTYNbs — 48 mT.

Kadenpa — 1 mT.

Hocka 3-xanemeHTanast — 1r.

IIpoexrop - 1 mT.

Hoytbyk — 1 m.

[Ipoexuronnsrii oxpad — 1 mr.

Ilepeuensv npoepammmozo obecneyenusi:
KasperskyEndpointSecurity mms 6usneca — CranpaprasiiiRussianEdition. 1500-2499 Node 1
yearEducationalRenewalL icence
Omnepannonnascucrema Microsoft Windows 10

2. Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20
Microsoft Office ITpodeccronansusii miroc 2007
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