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HOACHUTEJIbBHAA 3AIINCKA

[Tporpamma o6meo0pa3oBaTeNbHON y4eOHOW MUCIUIUIMHBI «MareMaTuka» mpeaHa3HavYeHa
IUTSL U3y4CHUSI MAaTEeMaTUKU B MPO(ECCHOHATBHBIX 00pa30BaTEeIbHBIX OPraHU3AUAX, PEATU3YIOIINX
00pa30BaTeNbHYIO MPOTPaAMMy CpeaHero oOIero oOpa3oBaHHsS B Mpeleiax OCBOCHHUS OCHOBHOM
npodeccnoHabHON 00paszoBatenbHO mporpamMmel (OITOIT) CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl TPHU TOATOTOBKE CIICIHATUCTOB cpenHero 3BeHa mo crenuanbHocTH 40.02.02 —
IIpaBooxpaHuTenbHas AEATEIBHOCTD.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmero oOpazoBaHws,
MPEIBABISEMBIX K CTPYKTYpPE, COJCPKAaHUI0O M pPe3yJbTaTaM OCBOCHHUS YUEOHOW JIUCIUTUIHHBI
«MaTtemaThKa», ¥ B COOTBETCTBHUM C PEKOMEHTANWSIMHU IO OpPraHW3aIlMH TOJYYCHHUS CPEIHEro
obumiero oOpa3oBaHMsT B  TpeAenax OCBOEGHMSI  00pa3oBaTelbHBIX IPOTrpaMM  CPEIHEro
npodeccnoHaIbHOrO 00pa3oBaHMs HAa 06a3e OCHOBHOTO OO0IIEro oOpa3oBaHUs C y4ETOM TpeOOBaHUI
(benepanabHBIX TOCYJApCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB W TOJIYY4aeMOW CHEIHaTIbHOCTH
cpenHero mpogeccuoHaIbHOTO 00pa3oBaHus (MUcbMo JlemapTaMenTa rocyJapcTBEHHOMN MOJTUTHKU B
cdepe moaroroBku padounx kaapos u JI1O Munoopuayku Poccun ot 17 mapta 2015 r. Ne 06-259),
¢ yuetoMm [IpumepHOI OCHOBHOU 0Opa3oBaTeNbHONW MPOrpamMMbl CPEAHEro OO0IIero 0O0pa3oBaHMS,
0/7I00peHHON perieHueM (enepaibHOr0  Y4eOHO-METOJUYECKOTO OOBEIMHEHUS] MO O00IIeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Conepxkanrie mporpaMMbl  y9eOHOW  AUCHUIUIMHBI «MaremaTuka» HampaBlIeHO Ha
TOCTIDKEHHUE CISTYIONINX Heseii:

UMETh TIPEJICTABIICHUS O COITHAIBHBIX, KYJbTYPHBIX M HCTOPHUYECKUX (PAaKTOpaxX CTAHOBIICHUS
MaTeMaTHKH;

(hopMHPOBAHKE JIOTUIECKOTO, AITOPUTMUIECCKOTO U MAaTEMATHIECKOTO MBIIUICHHUS,

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

MOJIy4YeHUE MPECTaBICHNH O MaTeMaTHKe KaK YacTH 00I11e4eI0BEYeCKON KyJIbTYpPHI,
YHUBEPCAJIHLHOM SI3bIKE HaYKH, TIO3BOJISIOLIEM OIMUCHIBATh U U3y4aTh PeajbHbIE MIPOLIECCHI 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 MOJy4YEHHEM CpPETHEro oOIero oOpa3oBaHUs; MPOTPaMMbl IMOATOTOBKU
cnernuanucToB cpeanero 38eHa (IIIICC3).

B paboueii mporpamme y4ueOHOUM IUCHUIUIMHBI «MaTreMaTuka» OIKCHIBACTCS COJIEp:KaHUe
y4eOHOT0 MaTepHala, Mocle0BaTeIbHOCTh €r0 U3y4eHHsI, TEMAaTHKa MPAKTUYECKUX 3aHATUN, BUJIbI
CaMOCTOSITENIbHBIX paboT, pacrnpesesieHue yueOHBIX YacoB C Y4eTOM CHEHU(UKUA MpOorpamm
MOATOTOBKH CIIEHUAINCTOB CPEIHETO 3BEHA.

[IporpaMma MOXKET HCIONB30BATHCS APYTUMH MPO(HEeCCHOHATBFHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PEATU3YIOIIUMUA 00pa30BaTeIbHYIO MPOTPAMMy CpeaHero oluiero oopa3oBaHus B
npexaenax ocoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIIEr0 00pa3oBaHusI.

Peanusarms 0011€00pa3oBaTeNnbHON yueOHON MUCIUILTUHBI «MaTeMaTHKay JOIMyCcKaeTcsi Kak B
ouHoM (hopmarte oOydeHwHs, TaKk U B ¢opMaTe IEKTPOHHOTO OOYUYEHHsSI C MCIIONB30BAHUEM IUCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOIOTHH.

OBIIAS XAPAKTEPUCTHKA YUYEBHOMU JUCHUIIJIMHBI
«<MATEMATHUKA»

MaremaTrka sBisercs (yHIaMeHTanbHOM 00I1e00pa30BaTeNbHON  AUCHUILUIMHON  CO
CJIO’KUBIIMMCS YCTOWYHMBBIM COJEP)KaHUEM U OOIMMH TpeOOBAHUAMH K MOATOTOBKE 00YYaAIOIIMXCS.

B npodeccronanbHbIX 00pa30oBaTEIbHBIX OPraHU3aLUAX, PEATM3YIOIINX 00pa30BaTEIbHYIO
nporpammy cpegHero oormiero oopasosanus B npeaenax ocBoenus OIIOIT CITO na 6a3e 0CHOBHOTO
oOrmiero o6pa3oBaHusl, U3ydeHUE MaTeMaTUKH HUMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT IPOQHIIS
npoheccuoHaTBLHOr0 00pa30BaHUsL.

IIpu  ocBoenun  cnemmanbHocTe  CIIO  conmanbHO-3KOHOMHUYECKOTO  Mpoduist
npodeccuoHaTbHOrO 00pa30BaHUs MaTeMaTHKa H3y4yaercs Oosiee yriyOJeHHO, Kak MpoQuibHas
y4yeOHasi IUCIUIUINHA, YUYUTHIBAIOIIAs ClIEU(UKY OCBaUBaeMbIX CIIEIUATBHOCTEH.



OTO BBIpa)KaeTcsi B COAEpKaHUU OOydeHUs, KOJIMYECTBE YAacOB, BBLIEISIEMBIX HAa M3y4EHHE
OTIENBHBIX TEM NpPOTPaMMbl, TJIyOMHE HX OCBOCHHMS CTyJCHTaMH, O0beMe U XapakTepe
MPAKTUYECKUX 3aHATUH, BHIaX BHEAYAUTOPHOHN CaMOCTOSTEIbHOM pabOThI CTYACHTOB.

Ilpn ocBoennn crnenuansHocty CIIO conmanbHO-3KOHOMHYECKOro mpoduis npodeccroHalIbHOro
o0Opa3zoBaHHsI MaTeMaTWka wu3ydaercs Oonee yrioyOleHHO, Kak npoduiabHas ydeOHas IUCHMIUIMHA,
YUYUTHIBAIOIIAS CTIEU(UKY OCBanBaeMbIX podeccruii WU CrIeHaIbHOCTEH.

DTO BBIpa)KaeTcsi B COAEpKaHUU OOydeHUs, KOJMYECTBE YAacOB, BBIIEISIEMBIX HAa H3y4CHHE
OTIENbHBIX TEM MpOrpamMmbl, TIJIyOMHE UX OCBOEHHUS CTyJIeHTamMH, OObEME M Xapakrepe
MIPaKTUYECKUX 3aHATUM, BUAAX BHEAYJUTOPHOM CAaMOCTOSATEIbHON pabOThl CTYIEHTOB.

OOm1re nenu N3y4eHns MaTeMaTHKU TPAJAUIIMOHHO PEATH3YyIOTCS B UETHIPEX HAIIPABIICHHSIX:
1) obuiee nmpeacraBieHre 00 UASAX U METOJIaX MaTEeMaTHKU;

2) VUHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnajsieHue HEOOXOAMMBIMHA KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

4) BocnuTaTENBHOE BO3ICHCTBHE.

[podunuzanms neneid MaTeMaTHYECKOro oOpa3oBaHUsl OTpakaeTcs Ha BBHIOOpE MPHOPUTETOB B
opraHuzanuy y4eOHOH JesITenbHOCTH oOydwarommxcs. Jisg  colualibHO-d9KOHOMUYECKOro  Mpoduiiei
npo)eCCOHAIbHOrO  00pa3oBaHMsl BBIOOP Iieield CMeIIaeTcs B  [parMaTHYECKOM  HalpaBJICHUH,
MpeyCMaTPUBAIOLIEM YCUJIEHHE U paCIIMpEHUE TNPUKIAJHOTO XapaKTepa U3Y4YeHUs MaTeMaTUKu,
HpeHMyIHeCTBeHHOfI OpHUCHTAIlUA Ha aJ'II‘OpI/ITMI/I‘IeCKI/Iﬁ CTHJIb TO3HABATEIILHON ACATCIIBHOCTH.

N3yuenne matemaTuku Kak TpodruibHON o00I1eo0pa3oBaTebHON y4eOHOW JIUCIMIUIAHEI,
yuuThIBarolel crneunduky ocsanBaembix ctyneHTamu cneruanbHoctu CIIO, obecnieunBaercs:

®BLI0OPOM PAZIMYHBIX MTOAXO0I0B K BBEJIEHUIO OCHOBHBIX MOHATHUI;

e(hOpMUPOBAHMEM CHCTEMBbI y4eOHBIX 3aJaHuid, oOecrmeunBarOuX AhHEKTUBHOE
OCYILIECTBJICHIE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

eo0oOTranieHNeM CIEeKTpa CTUJIeH ydeOHON eATeIbHOCTH 3a CUET COIJIACOBAHUS C BEAYIIHUMHU
XapaKTepUCTUKaMH BIOPAHHOM CIIEIUaIbHOCTH.

[IpodunpHas coctaBisionias OTpa)kaeTcss B TPeOOBaHUSIX K MOATOTOBKE OOydJarOIMXCS B
YacTH:

oOmieil cucTemMbl 3HAHUU: cojepxaTelbHble MPUMEPhl HCIOJIb30BAaHUS MaTEeMaTHYECKHX
uaei 1 MeTo10B B Ipo(eCCHOHATBHON AESITETbHOCTH;

YMEHHUIi: pa3audne B ypoBHE TPEOOBAHUHN K CI0KHOCTH MPUMEHSEMBIX AITOPUTMOB;

MIPAKTUYECKOTO HCIOJb30BaHUS NPUOOPETEHHBIX 3HAHUW W YMEHHM: HHIUBUAYaJIbHOTO
y4eOHOTO OmbITa B TOCTPOGHHWU MAaTEMaTHYECKUX MOJeNiel, BBINOJHEHUH HCCIIE0BATEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanuzanus coAepKaHus Yy4eOHOM IUCHUIUIMHBI OPHUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTHK Y4eOHOU paboThl, 3aBUCAIINX OT IPOG UL
npodeccuoHalbHOTO  00pa30BaHUs, IMOJIyYEHHUS  OMbITa  HCIOJb30BAaHHS  MaTeMaTHKUd B
COJIEp)KaTeNbHBIX M MPOPECCUOHANIBHO 3HAYMMBIX CUTYallUSX MO CPaBHEHUIO € (OpMalbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XapaKTEPUCTHKAMU O0ydEHHUSI.

Copepxanue y4eOHOM AUCHUIUIMHBI pa3pabOoTaHO B COOTBETCTBHM C OCHOBHBIMHU
CoJiepKaTeIbHBIMU JIMHUAMU 00y4eHUSI MaTeMaTHKeE:

eayireOpanyeckas JTUHUS, BKIIOYAIOIIAs CHCTEMAaTU3allUI0 CBEIEHUN O YHWCIIaX; H3yueHHUe
HOBBIX M 0000IIeHHE paHee M3YyYEHHBIX omnepanuii (Bo3BeJeHHE B CTENEHb, M3BJICUCHHE KOPHS,
norapu(MUpOBaHUE, CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC M OOpaTHbIE K HUM); U3Y4YCHHE HOBBIX
BHUJIOB YHUCJIOBBIX BBIpOKEHUH H (OPMYT; COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBHIKOB H
BBIYMCITUTENBHON KYNbTYpPhI, pacHIMPEHHUE U COBEPIICHCTBOBAHWE aireOpanyueckoro armrmapara,
chOpPMHUPOBAHHOTO B OCHOBHOHM IIKOJIE, W €ro MPUMEHEHHE K pPEIICHUI0 MaTeMAaTHYeCKUX U
MPUKJIAHBIX 33]1a4;

B TEOPETUKO-(PYHKIIMOHATbHAS JTMHUS, BKIIOYAIOIIAs CHCTEMAaTU3AlMI0 U PaCIIupEeHHE
CBeICHMI O (PYHKIUSAX, COBEPIICHCTBOBAaHWE TpadUUYeCKHX YMEHHI, 3HAKOMCTBO C OCHOBHBIMH
UIesIMM W METOJaMHd MaTeMaTH4eCKOro aHain3a B o00beMe, TMO3BOJSIONIEM HCCIeI0BaTh



JJIEMEHTapHble (YHKIMH W pelaTh MPOCTEHIINE TEeOMETPHUECKHe, (QHU3MUECKue M JApyrue
IIPUKJIA/IHBIE 3a/1a4H;

B JVHUS YpPaBHEHMH W HEPABEHCTB, OCHOBAHHAs HA IIOCTPOEHUU M MCCIEAOBAHUU
MaTeMaTUYEeCKUX MOJEJeH, MepeceKaromascs ¢ anredpanyeckod W TEOPETHKO-(YHKIMOHAIHHON
JUHUSMU M BKJIIOYAIOLIAs pa3BUTHE U  COBEPILIEHCTBOBAHUE TEXHUKH  alnreOpanyeckux
npeoOpa3oBaHUil Uil PElIeHHs] YpaBHEHHWH, HEPaBEHCTB U CUCTEM; (pOpMHpOBaHHE CIIOCOOHOCTH
CTPOUTHh U HCCIIE0BAaTh INPOCTEHIINE MaTeMaTUUYECKUE MOJIENIN NPU PEIIEHUU MPUKIAJHBIX 3a7ad,
3aJ1a4 U3 CMEKHBIX U CIIELUAIbHBIX TUCIUILINH;

B reoMeTpuueckas  JMHMS,  BKJIIOYAIOU[as  HAIJIIAHBIE — IPEACTaBICHUS O
NPOCTPAHCTBEHHBIX (QUrypaXx © H3Y4€HHE UX CBOWCTB, (OpMUpOBaHME U  pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXXEHHsI,  pa3BUTHE  CHOCOOOB  TEOMETPHUECKHMX  M3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JUIsl PEIIEHUsI MaTeMaTUUECKUX U MPUKIaIHbIX 3aa4;

B CTOXacTUYeCKasi JIMHUS, OCHOBAaHHas Ha pa3BUTUM KOMOWHATOPHBIX YMEHHUH,
MIPEJICTaBICHUH O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY>KaIOLIEro MUpA.

Pa3znensl (TeMbl), BKIIOYEHHBIE B COJEp)KaHUE y4EOHON IUCHMIUIMHBL, SBIAIOTCS OOIIMMU
uisi Beex mpoduiielt nmpodeccnoHaabHOro oOpa3oBaHus U MPH BCeX 00beMax y4yeOHOTO BpEMEHHU
HE3aBHUCHUMO OT TOTO, SIBIIAECTCS JIM yueOHast AuciuIuIinHa «MareMmaTtukay 0a30BOM WK PO PHIHHOM.

B npuMepHbIX TeMaTHYECKUX MJIaHAX MPOTpaMMbl YUeOHBIN MaTepual MpecTaBieH B Gpopme
YepeayIoLerocs pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JTUHUM (ayireOpandeckoi, TeOPETUKO-
(YHKIIMOHATBHOM, YpaBHEHUN W HEPABEHCTB, F€OMETPHUYECKON, CTOXaCTUYECKOIl), YTO IMO3BOJISIET
rMOKO HCIOJb30BaTh UX PACIOJIOKEHHUE U B3aUMOCBSA3b, COCTABIATh pabouMii KaJleHJAApHBIN IUIaH,
M0-pa3HOMYy uepenysl yueOHble TeMbl (TJIaBbl yu4eOHHKA), YUUThIBas Mpoduiab MpodecCuoHaIbHOTO
oOpazoBanus, crneunduky ocauBaemoi crnenuanbHocTh CIIO, riyOMHY H3y4deHHs MaTepuana,
YPOBEHB MOATOTOBKHU CTYJEHTOB I10 IIPEIMETY.

[Ipennaraembie B MpUMEPHBIX TEMATUYECKUX IUIAaHAX pa3Hble 00bEMBbl yueOHOTO BpEMEHH Ha
W3y4YEHUE OJIHOM M TOW K€ TEMbl PEKOMEHAYETCS HCIIOJIb30BaTh JJISl BBIIOJIHEHUS Pa3IMYHBIX
yueOHBIX 3afaHuid. TeM cambIM pa3inyus B TPeOOBAHUSX K pe3ylbTaTaM OOY4eHHUs MPOSIBATCS B
YpOBHE HABBIKOB M0 PELICHUIO 33]a4 U OIbITE CAMOCTOSATEIbHON PabOTHI.

N3yuenne o06meoOpa3oBaTebHON Y4eOHONW IUCIUIIIMHBI «MaTeMaTukay 3aBeplIacTcs
MOJIBEICHUEM HUTOTOB B (popMe 5K3aMeHa B paMKax MPOMEKYTOYHOW aTTecTallid CTYACHTOB B
nporecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ momydenwem cpemHero oOmiero oOpa3oBaHUSA
(ITTICC3).

B pasmene mporpammer «Copepkanue yY4eOHOW AWCIUIUIMHBDY KYPCHBOM BBIZICTICH MaTepual,
KOTOPBIN TPH M3YYEHUH MAaTEMAaTHKH KakK 0a30BOM, Tak W MPO(HUIFHONW YyIeOHON MUCITUIUINHBI, KOHTPOIIO HE
HOIIEKHUT.

MECTO YUYEBHOM JUCIHUILIANHBI B YYEBHOM ILIAHE

VYuebnass  mucnmiuimHa — «MareMaTuka» — OTHOCHTCS K OOmUM  NPO(UIBHBIM
obmreoOpazoBarenbHbIM yueOHbIM qucuuminaaM OI'OC cpennero oOiiero o6pa3oBaHus.

B npodeccronanbHbIX 00pa30oBaTEIbHBIX OPraHU3aLUAX, PEATM3YIOIIMX 00pa30BaTEIbHYIO
nporpammy cpeaHero oomiero oopasosanus B npenenax ocsoerus OIIOIT CITO Ha 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHus, yueOHas qucuUIUIMHA «MaTeMaTukay u3ydaeTcss B 00Ie00pa3oBaTeIbHOM
nukie ydeOHoro rutana OITOIT CITIO na Ga3e ocHOBHOro oOmiero o0pa3oBaHMs C MOJyYECHHEM
cpennero obriero oopazoBanus (IITICC3).

B yue6nbix mmanax [ITICC3 yuebHas mucnuruiiHa «MaTeMaTHKa» BXOAWT B COCTaB OOIIMX
0011e00pa30BaTeNbHBIX y4eOHBIX AUCHUIUINH, (OPMHUPYEMBIX U3 00s3aTEIbHBIX IPEIMETHBIX
obmnacreit ®I'OC cpennero obuiero oOpazoBanus, s crnenuanbHocteil CIIO cooTBeTCTBYIOIIETO
npoduiis mpodhecCHOHaTHLHOTO0 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUA YUYESFHOM JUCITATLIAHBI



OcBoeHue coaepkaHusi yaeOHOW AMCUUIUIMHBI «MaTteMaThKay 00eCHeunBaeT TOCTHKECHUE
CTYAEHTAMHU CIIEAYIOIIUX pe3yiabmamos:.

* TUYHOCHHDIX

c(OPMHUPOBAHHOCTh TPEJACTABICHUI O MaTeMaTHKe KaK YHHMBEpPCAJIbHOM S3bIKE HaYKH,
CPEICTBE MOJICIIMPOBAHUS SIBJICHUI U POLIECCOB, UJIEAX U METO/1aX MATEMAaTUKH;

[IOHMMaHWEe  3HAYUMOCTH  MaTeMaTHKU  JUIsl ~ HaydyHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4acTH OOIIEYeTIOBEYECKOW KYIbTYphI depes
3HAKOMCTBO C UCTOPUEH PA3BUTHSI MAaTEMATUKH, IBOJIOLMEN MaTEMaTUYECKUX UJIEH;

pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MTPOCTPAHCTBEHHOTO BOOOPaKEHHsI, aJTOPUTMHUYECKOM
KYJBTYpbl, KPUTHYHOCTH MBIIUICHHS Ha YpPOBHE, HEOOXOIMMOM Juisi Oynymiel mpodeccHoHanbHOMI
JEATeNbHOCTH, JJIS TIPOJIOJDKEHUS 00pa30BaHus U CaMO0Opa30BaHMS,

OBJIQJICHUE MAaTEMaTUYECKUMHU 3HAHUSMU M YMEHHUSIMHU, HEOOXOJWMBIMH B TOBCETHEBHOMU
KU3HH, JJII  OCBOGHHUS  CMEXKHBIX  €CTECTBEHHO-HAYYHbIX  JUCHUIUIMH W JUCIHUIUIUH
podecCHOHAIBHOTO IUKIIA, JJIs OJIydeHus: 00pa3oBaHus B 001aCTAX, HE TPEOYIOMUX YIriIyOJIeHHOM
MaTeMaTH4eCKON MOArOTOBKU;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM 4YHCJE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUH BCEU JKU3HM; CO3HATEJIbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO
YCHENTHOM mpo(hecCHOHATBFHON M 00IIECTBEHHOM JIeATETLHOCTH;

TOTOBHOCTb U  CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPYECKOM W  OTBETCTBEHHOM
NesITeNIbHOCTH;

TOTOBHOCTb K KOJUIEKTUBHON padoTe, COTPYIHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
0OLIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENbCKON, TIPOEKTHOM U APYrUX BUJIAX IESATENbHOCTH;

OTHOIIEHHE K MpO(ecCHOHATBbHON NeATeNbHOCTH KaK BO3MOKHOCTH Y4YacTHS B PELIEHUU
JIUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

* MEemanpeoMenHuIX:

YMEHHE CaMOCTOSITENIbHO ONpPENENATh LETd JAEATEeIbHOCTH U COCTaBIATH  IUIAHBI
NEeSITeIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIHHOCTH;
HCIIOJIb30BAaTh BCE BO3MOXHBIE PECYpPCHI ISl JOCTM)KEHMsI TMOCTABICHHBIX LEJed M peanusaiiu
IJTAHOB JIESITENIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALUSX;

YMEHHE NPOAYKTUBHO OOMIATECA U B3aUMOJEHCTBOBATH B IIPOIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3HUIMU JAPYIHMX YYaCTHHKOB JESTENbHOCTH, 3(PPeKTHUBHO pazpemiaTh
KOH(JIMKTHI;

BIIQJICHUE HaBbIKAMU  IIO3HABATENBHOM, y4EeOHO-HCCIENOBATENLCKOM UM NMPOEKTHOU
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus MpodsieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MO3HAHMUS,

TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO-TI03HABATEIbHOU
NEeSITEeNLHOCTH, BKJIIOYAas YMEHHUE OPHUEHTHUPOBATHCA B PAa3IMYHBIX HCTOYHUKAX HHoOpMaIuuy,
KPUTHYECKH OIICHUBAThb M HMHTEPIPETHPOBATh HWHGOPMAIUIO, [OJY4aeMyI0 U3 Pa3IUnYHBIX
HCTOYHUKOB;

BIIQJICHUE SI3bIKOBBIMU CPEACTBAMH: YMEHHUE SCHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY
3peHus, UCIOIb30BaTh aJIEKBATHBIC SI3IKOBBIC CPEICTBA;

BIIaJICHUE HaBBIKAMU TIO3HABATENHHON pedIeKCUU KaK OCO3HAHUS COBEPIIAeMbIX JICHCTBUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHMI, T'PAaHUIl CBOErO 3HAHUS M HE3HAHUS,
HOBBIX IT03HABaTEIbHBIX 33]1a4 U CPEJCTB ISl X JOCTHKEHHUS;

L[EJIeYCTPEMJICHHOCTh B MOUCKAX W MPUHSATHH PEHICHH, COOOPa3HTENbHOCTh U WHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBIECHUH; CIIOCOOHOCTh BOCIIPUHUMATh KPAacoTy M TapMOHHIO
MUpa;

*NpeOMemHbIX:

Hanuurue cOPMUPOBAHHBIX MPEICTABICHUN O MAaTeMATHKE KaK YaCTH MUPOBOU KYIbTYPHl U
MeCTe MaTeMaTUKU B COBPEMEHHOM IMBUIIM3AIIMH, CTIOCO0aX ONMUCAHMS SABJICHUN peaJbHOro MHpa Ha
MaTEMaTHYECKOM SI3BIKE;



Hanuuue chOpMHUPOBAHHBIX MPEICTABICHUI O MAaTeMaTUYCCKUX MOHATHUSX KAaK BaKHEHIINX
MaTeMaTHYEeCKUX MOJEIIAX, MO3BOJISIIONIMX OMUCHIBATh M M3y4aTh pa3HbIC MPOLIECCHl U SIBICHUS;
IMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUUYECKOTO MOCTPOCHUSI MATEMaTHUYECKIX TEOPHil;

BJIAJICHUE METOJAMH JI0Ka3aTeIbCTB MU aJITOPUTMOB pEUICHUS, YMEHHUE HUX MPUMEHSTD,
MIPOBOJIUTH JIOKA3aTeJIbHbIE PACCYXKACHUS B XOJ€ PEIICHUS 3a]1ay;

BJIQJICHUE CTAHJAPTHBIMU TIPUEMaMHU pEHICHUS PpalUOHAIBHBIX U HPPAUOHAIBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUH U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIJIE IS MOUCKA IYTH PEIICHHS U
WJUTFOCTPAIIMH PEILICHUS YPaBHEHUN U HEPABEHCTB;

Hanuuue CPOPMHUPOBAHHBIX MPEACTABICHUNH 00 OCHOBHBIX TOHSATHSAX MAaTEMaTHYECKOTO
aHaJlM3a W WX CBOWCTBaX, BIAJICHUE YMCHHEM XapaKTEepPH30BaTh IMOBEACHHE (YHKIIHA,
WCTIOJIb30BAHUE MTOTYYCHHBIX 3HAHUM JIJIsi ONTMCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

BJIaJICHUE OCHOBHBIMHU TMOHSATHUAMHU O TUIOCKMX M TIPOCTPAHCTBEHHBIX TE€OMETPHUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaxX; C(HOPMUPOBAHHOCTh YMEHHUS paclo3HaBaTh r€OMETPHUECKHE
¢burypel Ha uYepTekax, MOJEISIX M B peaJbHOM MHpE;, MNPUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpuueckux Guryp u Gopmys A perieHuss TeOMETPUUECKUX 3a7ad U 3a7a4d ¢ MPaKTHUYECKUM
CoJIep’KaHueM;

Hanu4yre CHOPMHUPOBAHHBIX TIPEICTABICHUA O TIpolleccax U SBICHUAX, HWMEIOIINX
BEPOSTHOCTHBIM XapaKTep, CTATHCTHYECKHUX 3aKOHOMEPHOCTSX B pPEAIBHOM MHpPE, OCHOBHBIX
MOHSATUAX DJIEMEHTAPHON TEOPHH BEPOSTHOCTEH,; YMEHUN HAXOJWTh M OIICHUBATH BEPOSITHOCTH
HACTYIUICHHsSI COOBITUH B TMPOCTEUINNX TMPAKTUUYECKUX CHUTYAI[USX U OCHOBHBIE XapaKTEPHUCTHUKH
CIIy4alHbIX BEJIMYMH;

BIIaJICHUE HABBIKAMU HCITIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM MpU PEHIeHUN
3azad.

COJIEP)KAHUE YYEFHOM JTUCITATLIMHBI

BBenenue

Marematuka B Hayke, TEXHHUKE, OKOHOMHUKE, WH(POPMAIMOHHBIX TEXHOJOTHAX |
MpaKTUYECKOW aesTenbHOCTH. Ilenmm W 3amauyd  M3ydeHHsT MaTeMaTUKH TPU  OCBOCHUU
cuermanpHocte CIIO.

AJITEBPA
Pazeumue nonsamus o uucne

Lensie u panuoHabHBIC YHCHa. JlelicTBUTENbHBIC uuCHa. [lpubnudiceHHbvle GblYUCTEHUS.
Komnnexkcuwvie wucna.

Kopnu, cmenenu u nozapugpmot

Kopuu u crenenn. KopHu HarypanbHOW CcTeneHW M3 4yucia M UX cBoiicTBa. CreneHu ¢
pallMOHAIIBHBIMU MOKa3aTeasiMHU, WX CBOWCTBA. CTENEHU C JACUCTBUTEIBHBIMU IOKA3aTEIISIMHU.
Cesoiicmea cmenenu ¢ 0elcCmEUMENbHbIM ROKA3AMeENnem.

Jlorapudgm. Jlorapudm uyuciaa. OcHOBHOE JOTapupMUUIECKOE TOXKIECTBO. JlecsaTHUUHbBIE U
HaTypayibHble orapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne anredpauyveckux BbipaxeHnmii. IIpeoOpa3oBaHue palMOHAIBHBIX,
HppaIllMOHAIILHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTapU(DMUYECKIX BBIPAKECHUM.

Ilpakmuueckue 3anamusn

Apudmernueckue IEHCTBUS HAJ YKCIAMH, HAX0XKIEHUE MPUOTMKEHHBIX 3HAYCHUI BETHMYNH
Y TIOTPEITHOCTEN BhIYHUCICHHH (a0COMIOTHON M OTHOCUTEIHHOM ), CPABHEHHE YHCIIOBBIX BBIPAKEHUH.

Briuucnenue u cpaBHeHUE KOpHEH. BrinoaHeHnEe pacyeToB ¢ pauKalaMH.

Pemienue  uppanumoHanpHbIX — ypaBHeHHMM. HaxokaeHue  3HaueHUM  CTENEHEW ¢
paloHaIbHBIMU TOKa3aTensiMu. CpaBHeHue cTeneHeil. [IpeoOpa3oBaHus BEIpaKEHH, COIepKAIIUX
cTeneHu. Pemenne nokazarenbHbIX YpaBHEHUMN.

Pemrenne npukinagHeix 3a1a4.



Haxoxxnenue 3HaueHuid jorapudma 1Mo MPOU3BOILHOMY OCHOBaHHIO. Ilepexon oT ogHOrO
OCHOBaHMSA K JpyroMmy. Breluncnenne u cpaBHeHue Jorapu¢mos. JlorapudpmupoBanue u
IIOTEHIUPOBAHUE BBIPAYKECHU.

[TpuGnnKeHHbIe BEIYMCIICHUS U PEIICHHS TPUKIIAIHBIX 3a/1a4.

Pemenue norapuMu4eckux ypaBHEHHIA.

OCHOBbBI TPUTOHOMETPUH
OcHOBHBIEC NOHATHSA

Pannannas mepa yria. BpamarensHoe asuxeHue. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'E€HC
quca.

OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

@opmyisl npuBeaeHuss. PopMyisl ciioxkeHuss. @opmyiisl yaBoeHuss OopMyiibl TOJOBUHHOTO
yria.

[IpeoGpa3oBanust MPOCTEHIIINX TPUTOHOMETPUUYECKUX BbIPaXKEHUI

[IpeoOpa3oBaHure cyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEIECHUE U POU3BEICHMUS B
CyMMy. BripaxkeHne TpUroHOMeTpHUECKUX (PYHKIIMI yepe3 TAaHr€HC MOJIOBUHHOTO apryMeHTa.

TpuroHomeTpudeckue ypaBHEHUsI U HEPABEHCTBA

[IpocTeiimme TpUroHOMETpUYECKHE ypaBHeHMs. [IpocTeiimme  TpUTOHOMETpPHYECKHE
HEpaBEHCTBA.

OOpaTHble TpPUTOHOMETPUYeCKHe (YHKUMHM. ApKCHUHYC, AapKKOCHHYC, apKTaHIEHC.
Ilpakmuueckue 3anamus

PannanHBII METON M3MEpEHUs YIIOB BPALIEHUS M CBA3b C IpaayCHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (GOPMYJbl CIIOKEHHsS, YABOCHHS, HpeoOpa3oBaHUE CYMMBI

TPUTOHOMETPUYECKUX  (PYHKUUN B IPOU3BEICHUE, npeoOpazoBaHue  MPOU3BEICHHUS
TPUTOHOMETpHYECKUX (YHKIMI B cymmyro llpocreiiiine TpUroHOMETpUYECKHME YpaBHEHHUS U
HEPaBEHCTBA.

OO6paTHble TpUroHOMETpHUUYecKre (PYHKIMH: apKCUHYC, apKKOCUHYC, apKTAHT'€HC.

DYHKINU, UX CBOMCTBA U TpaduKu

®yuknun. O061acTh ONpeneIeHUsT 1 MHOXKECTBO 3HAa4eHHH; rpaduk (YHKIHUU, TTOCTPOCHUE
rpadukoB QyHKUMHN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa ¢yHkuum. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb,
NepUOIUYHOCTh. [IpoMexyTku Bo3pacTaHusi M yObIBaHUS, HAHOOJIbLIIEE U HAaUMEHbIIIEEe 3HAYCHUS,
TOYKH IKcTpeMyMma. ['paduueckas uHTeprnperauus. [Ipumepbl (yHKIHMOHAIBHBIX 3aBUCUMOCTEH B
peasIbHBIX TMpoleccax M SABICHUSIX. Apudmernueckue omnepauuud Haj ¢GyHkuusmu. CroxHas
¢dbysakuus (komnosuiys). [TorsTue o HeMpepbIBHOCTH (PYHKIIHH.

Oo6patnbie pynkuuu. O6nacTh onpeaencHus U 006JacTh 3HaUeHUH 0OpaTHON PyHKINH.

I'pacduk obpaTHOI QyHKIHH.

CreneHHble, NMoka3arejibHble, JorapupmMuueckue U TPUTOHOMeTpHUYecKHe (PYHKIMHU.
OOpaTHble TPUTOHOMETPHYECKHE (PYHKIIUM.

Onpenenenus ¢yHkuuii, ux cBodcTtBa u rpadpuku. I[IpeoOpasoBanus TpaduKoB.
[TapaniensHblil IEPEHOC, CUMMETPHSI OTHOCUTENHFHO OCel KOOpIAMHAT M CUMMETPHS OTHOCHUTEIBHO
Hayalla KOOPAWHAT, CHMMETPHS OTHOCHUTENIBHO MPSMOM Y = X, pacTsDKeHHE M CKaTHe BIOIb Ocei
KOOpJUHAT.

Ilpakmuueckue 3anamusn

[Ipumepbl 3aBUCHUMOCTEH MEXIy MEPEeMEHHBIMH B peEallbHBIX MPOIECCax M3 CMEXHBIX
mucuuiuinH. Omnpenenenue ¢ynkuuil. [Toctpoenne n utenue rpadguxoB ¢yHkuuid. MccnenoBanue
¢ynkuuu. CBoOMCTBa JIMHEIHOHN, KBaApaTUYHON, KYCOYHO-TMHEHHON U IpOOHO-ITMHEHHON (YHKIUI.
HenpepriBabie u nepuogudeckrne GyHkiuu. CBoiicTBa u rpaduku cuHyca, KOCHHYCa, TAaHT€HCAa U
KoTaHreHca. OOpatHble ¢QyHKOMM M uX Tpaduxu. OOpaTHbIEe TPUTOHOMETpUYECKHE (DYHKIIMH.
[IpeoOpazoBanus rpaduka pynkuuu. ['apmonnyeckue xonedanus. [Ipukinanneie 3aaa4n.

[TokazarenbHbIe, TOTapuMUIECKIe, TPHTOHOMETPUUECKUE YPAaBHEHU S U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOT'O AHAJIN3A



IocaenoBareabHocTH. CriocoObl 3aaHusl M CBOMCTBAa YHCIOBBIX ITOCIIEJOBATEIBHOCTEH.
[lonsTe o mpenene nociaenaosareabHOCTU. CyllleCTBOBAaHUE MpeZesia MOHOTOHHON OrpaHUYEHHOMN
nocnenoBaredbHOCTH.  CymMMHUpOBaHME — TOCIENOBaTeNbHOCTEH.  beckoHeuno  yObiBaromas
r€OMETPHUUECKAs] IIPOIPECCHS U €€ CyMMa.

IpousBoanas. [lonsrue o mpous3BOAHON (GYHKIUHU, €€ TeOMETpUYeCKHd U (Pu3MyecKuii
CMBICJI. YpaBHEHHE KacaTenbHOW K Tpaduky ¢yakuuu. [Ipom3BogHbIE CyMMBI, Pa3HOCTH,
MIpOM3BEACHUS, 4YacTHble. [Ipou3BOAHBIE OCHOBHBIX JJIEMEHTapHbIX (QyHKUUNA. I[lpumeHeHue
MIPOM3BOJIHOW K WCCIICIOBaHWIO (YHKIHMA W TOCTpoeHUIo TpadukoB. IIpomsBommHbie 0OpaTHOMN
(GYHKIMU ¥ KOMIIO3UINUN (PYHKIINH.

[IpuMepel HCIIONB30BAHMS IPOM3BOJHOM [UIsl HAXOXKJICHHsS HAWIIY4lIerO pEIICHHS B
NPUKIAJHBIX 3a7a4ax. Bropas mnpou3BoAHAs, €€ TEOMETPHYECKHMH W (PU3HUYECKHI CMBICI.
Haxoxpaenue ckopoctu 11 npoiiecca, 3aJaHHOro (opMysoi u rpadukoMm.

IlepBooOpa3nasi u uHTerpaj. [lpumeHneHue omnpeneneHHOTO HHTErpana i HaXOXKICHUS
IIoaad KpuBOIMHEWHON Tpanemuu. Popmyna Heroorona—IJleiOnuna. Ilpumepsl npumMeHeHus
MHTErpaia B (pu3uKe U reOMEeTpUHu.

Ilpakmuueckue 3anamusn

UucnoBas  MOCIENOBATEIbHOCTh,  CIIOCOOBI €€  3aJaHMsl, BBIYUCICHUS  YJICHOB
nocnenoBarensHocTU. [lpenen mocnenoBatenbHOoCcTH. beckoHeyHO yObIBarommiasi reomMeTpuyecKas
MIPOTPECCHSL.

[Ipon3BoiHasA: MEXaHUYECKUA U T€OMETPUYECKUI CMBICT TPOU3BOHOM.

VYpaBHeHue KacaTenbHOM B o0meM Bune. IlpaBuna u Qopmynsl auddepeHnnpoBaHus,
TabMia TNpPOU3BOAHBIX DJJeMEHTapHbIX ¢yHKuuid. WccnenoBanue GyHKIMM C  MOMOIIBIO
npousBoiHON. HaxoxneHne HanOoJbIIEro, HAMMEHBUIETO 3HAYEHHS] M AKCTPEMajbHBIX 3HAYEHHUH
byHKINA.

Hurterpan u mepBooOpazHas. Teopema Hprorona—IJleiionuna. [Ipumenenne uHTErpaia K
BBIUMCJIEHUIO (PU3UUECKUX BEIUYMH U TUIOMAAEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus1 M CHCTeMbl YpaBHeHHMH. PaninoHaibHbIe, MppallMOHAIBHBIC, MIOKA3aTEIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTD ypaBHEHHI, HEpPABEHCTB, cHUCTEM. OCHOBHBIE IIPHUEMBI HX PEIICHHUS
(pa3noxeHne Ha MHOXKUTENH, BBEJICHHE HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, IpaUUecKuil METo.).

HepasencrBa. PanyoHnanbHble, MppallMOHaIbHbIE, NIOKA3aTEIBHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX PELICHUS.

HUcnoab3oBanue cBoiicTB M rpagpukoB (YHKUMH @NPH pelmieHMH YPABHEHUH M
HepaBeHCTB. Meto wuHTepBajioB. M300pakeHHMe Ha KOOPAMHATHOM IUIOCKOCTH MHOECTBA
pELICHN ypaBHEHUIN U HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaomusie 3a0auu

[IpumeHeHrEe MaTeMAaTUYECKUX METOJOB I PpEUICHMs COJEp)KaTelbHbIX 3ajad U3
pa3nuyHbIX 00acTeil HAyKHU U MPAKTUKU.

WHTepnperanus pe3ysbrara, y4eT peajlbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamusn

Kopuu ypaBHenuii. PaBHocuibHOCTh ypaBHeHM. IIpeoOpa3oBanue ypaBHeHMH. OCHOBHBIE
IpUEMBl pelleHusl ypaBHeHUH. Pemenue cuctem ypaBHeHui. Mcnonb3oBaHue cBOMCTB U rpadukoB
GyHKUIUH 17151 pelieHus] ypaBHEHHUM U HEpaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEHN
DJjieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE TIOHATHS KOMOMHATOPWUKH. 3aJaud Ha TOJCYET
quclia pa3MelleHnid, IepecTaHOBOK, coueTaHuil. Pemenue 3amauy Ha nmepebop BapuantoB. Dopmyrna
6unomMa Hrrotona. CoiicTBa OMHOMUHAIBHBIX KO3 duireHToB. Tpeyronpuuk [lackams.
DJjieMeHTbl TeopuM BeposiTHOcTeil. CoObITHE, BEpPOSTHOCTH COOBITHS, CIIOXKEHHE U
yMHOXEHUEe BeposiTHocTed. [loHATHe O He3aBUCHMMOCTH COOBITHH. JluckpeTHas ciydaiiHas



BEJIMYMHA, 3aKOH €€ pacnpencyicHus. YucaoBble XapaKTEpPUCTUKH JUCKPETHOM CIy4allHOM
Benu4HHEI. [loHATHE 0 3aKOHE OOJIBIINX YHUCEI.

DJIeMeHTBhI MaTeMATHYeCKO CTATUCTHKHU

[IpencraBnenne MaHHBIX (TaONMIBI, AMArpaMMbl, TpapuKH), T€HEpalbHas COBOKYITHOCTD,
BBIOOpKA, cpeHee apudpmerndyeckoe, Meauana. [loHsaTHe 0 3ajauaX MaTeMaTHIECKON CTaTHCTUKH.

Pemrenne npakTudeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHYecKkne 3aHATHA

Wctopus pa3Butus KOMOMHATOPUKU, TEOPUM BEPOATHOCTEW M CTATUCTUKU U UX pOJIb B
pa3snMYHBIX cdepax dYeIoBEUYECKOW jKm3HemesTenbHOCTH. [IpaBmia komOuHaTopuku. Permrenue
KOMOMHATOPHBIX 3a1a4. Pa3Menienusi, couyeranus u nepecraHoBku. buaom HeroToHa M TpeyroiabHHUK
[Tackaia. [Ipuknanseie 3a1a4u.

Kitaccnueckoe omnpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa O CyMMe
BeposATHOCTEN. Bprumcienue BepositHocTed. [Ipuknagnele 3amaun. IIpencraBineHue YHCIOBBIX
naHHbIX. [Ipuknangnbie 3agaun.

I'EOMETPUA

[IpsiMble U MJI0CKOCTH B NIPOCTPAHCTBE.

B3aumHoe pacnonokeHue JByX MpsIMBIX B NpocTpaHcTBe. [lapamnensHOCTh mpsMoil u
minockocTd. [lapamiensHOCTP  TUIOCKOCTEH. llepneHAMKynspHOCTP NOPSIMOM W IUIOCKOCTH.
[lepnenukynssp U HakJIOHHAs. YTOJ MEXAY NPSMONM M INIOCKOCTBIO. [[ByrpaHHBINM yrona. Yroi
MeXAY MIocKoCTSIMU. [lepneHInKyIIpHOCTb IBYX IJIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: NapaJIeNbHBI MEPEHOC, CUMMETPHUS
OTHOCHTEJIBHO IIIIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. [lmomane opToroHambsHOW mpoeknuu. M3o0paxeHue
MPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHUKH

Bepmnnbl, pebpa, rpaHu MHororpaHHuka. Pa3zBepTka. MHororpaHHbie yribl. Beimykibie
MHororpanHuku. Teopema Ditnepa.

[Tpusma. IIpsamas u HaknonHas npusma. [IpaBunsHas npusma. [lapamnenenunen. Kyo6.

[Mupamupa. [IpaBunbHasg nmupamuga. Y ceueHHas nupamuaa. Terpasap.

CumMmetpuu B KyOe, B apajijiesienuiesie, B Ipu3Me U Mupamuie.

Ceuenus Ky0a, IPU3MBI U TUPAMUBI.

[IpencraBienue o MpaBUJIBHBIX MHOTOTPaHHUKAX (TeTpaliape, Kyde, OKTaspe, 10AeKadape U
HKOCadIpe).

Tesa M NOBEPXHOCTH BpalleHUs!
Hunuuaap u koHyc. YcedeHHbI KOoHyc. OcHOBaHME, BbBICOTa, OOKOBas IOBEPXHOCTb,
oOpazytomas, pa3pepTka. OceBble CEUCHHsI U CEUCHHUs, MTapajlleIbHble OCHOBAHUIO.
Hlap u cdepa, ux ceuenus. KacatenpHas miockocTs K coepe.

HN3mepenus B reomeTrpuu
O06mnem u ero usmepenue. Murerpanbhas ¢popmyna o0bema.
®opmynel o6beMa Kyba, MPsIMOYTOJIBHOTO Mapajuiesienunesia, Npu3Msl, MIHHAPa. PopMyIibl
o0beMa mupaMusl U KoHyca. POpMyIibl IUIOIMIAM MOBEPXHOCTEH HMINHIpAa U KOoHyca. DopMyIbl
o0beMa Iapa u miomaau chepsl.
[Tono6ue ten. OTHOIIEHUS MJIOMIa/Iei TOBEPXHOCTEW U 00BEMOB 110I00HBIX TE.

Koopaunatbl 1 BeKTOpbI
[IpsimoyronbHast (ekapToBa) CUCTeMa KOOpAMHAT B IMpocTpaHcTBe. POpMyna pacCTOSHUS
MEX]ly ABYMS TOUKaMH. Y paBHEHHs c(epbl, IIIOCKOCTH U MPSIMOH.



Bexropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. ClioK€HUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasnokeHue BEKTOpa IO HAIPABICHUAM. YTOJI MEXKIAY IBYMS BEKTOPAMHU.
IIpoexuus BexTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE ITPOU3BEAEHNUE BEKTOPOB.

Hcnonp30BaHue KOOPAMHAT U BEKTOPOB IIPU PEIICHUMM MATEMaTUYECKUX U IPUKIAIHBIX
3az1a4.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pacCHOJIOKEHUA TMPsAMBIX. YTOd MeEXAy NIpsaMbIMU. B3aumHoe
PAaCIIOJIOKEHUE NPSMBIX U IIIOCKOCTEH. [lepneHauKynsp M HAaKIOHHAsA K IUIOCKOCTH. YTOJI MEXIY
IIPSIMOM M IUIOCKOCTBIO. Teopembl 0O B3aMMHOM PAaCIOJIOKEHUU IPSIMOM M IIOCKOCTH. Teopema o
Tpex MEepIEeHIUKYIApax.

[Ipu3Hakyu ¥ CBOMCTBA MApajuICIbHBIX W INEPHEHAMKYISPHBIX IUIOCKOCTEH. PacctostHue ot
TOYKH J0 IUIOCKOCTH, OT MNPSIMOW 10 IUIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSIMH, MEXIY
CKPEILMBAIOIUMHUCA PSIMBIMU, MKy TPOU3BOJIBHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapannensHO€ NPOEKTUPOBAHME WU €ro CBOMCTBA. Teopema O IMIIOMIAAM OPTOTOHAJIBLHOU
MIPOEKIIMY MHOTOYTOJIbHUKA. B3auMHOe pacosioxkeHrne NpoCcTpaHCTBEHHBIX QUTYD.

Paznuunble  Buael  MHOrorpaHHukoB. Mx  um3oOpaxenus. CedeHus, pa3BEpPTKU
MHOTOrpaHHuKoB. [lnmomans moBepxHocTH. Bumsl cummerpuii B mpoctpancTBe. CUMMETpHUS Tel
BpAaIlIeHUs] © MHOTOTpaHHUKOB. Beruncnenue miomniaaei 1 o0beMoB.

Bekropel. JleiictBusi ¢ Bekrtopamu. JlekapToBa cHUcTeéMa KOOPAMHAT B TMPOCTPAHCTBE.
VYpaBHeHUE OKPY>KHOCTH, Chepbl, INTOCKOCTH. PaccTosiHne Mex 1y Toukamu. [IeficTBUS C BEKTOpamH,
3alaHHBIMHA KoopanHaTtaMu. CKalasipHOE MPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHME NMPAMOU U
IJIOCKOCTH. Mcrnosb30BaHne BEKTOPOB NP JOKA3aATEIbCTBE TEOPEM CTEPEOMETPHH.

Jlns BHEayIMTOPHBIX 3aHATHN CTyJEHTaM HapsAy C pEHIeHWEM 3aJad W BBIITOJHEHUS
MPAKTUYECKUX 3aJJaHUN MOXHO MPEAJIOKUTh TEMBI MCCIEA0BATEIbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTAEIBHBIX MEJIKHX 3aJa4 M YIPAKHEHUHM NpPEIararoTcsl CHOKETHbBIE
3a/1aHusl, TPEOYIOIUEe AIUTEILHON pabOThl B paMKaxX OJHOW MAaTeMaTHYECKOW CUTyallMH. DTH TEMbI
MOTYT OBbITh KaK MHAUBUAYAJIbHBIMU 33/IaHUSIMU, TaK U TPYINIOBBIMU JIJIi COBMECTHOTO BBITIOJIHEHUS
HCCIEA0BaHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanus o0Oeo0pa3oBaTeIbHON yueOHOU TUCIUIUIMHBI «MaTemMaTukay
B mpexaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO O0IIEro OOpa3oBaHUS C IMOJTYYCHHEM
cpennero obmero o6OpazoBanus (IIIIKPC, TIIICC3) wMakcumanpHas ydeOHas Harpyska
obyuarontuxcs no cnenuansHocTsM CIIO conpansHO-3KOHOMHYECKOTO Mpoduisi, coctaBiseT —349
4acoB, U3 HUX ayluTOpHas (00s3aTenbHas) yueOHas Harpys3ka oOydaromuxcs —234 yaca, BKIIIOYas
nekuuu (ypoku) — 22 yaca, mpakTHYecKue 3aHATHs (1labopartopHbie) —212 4acoB, BHeAyAUTOPHAsA
camocTosiTeNnbHasg paboTa ctyneHToB —115 vacos.

IIpumMepHbIi TeMaTHYECKHH I1aH

IIpo¢punib npodeccnoHaILHOrO 00pa30BaHUS:
COLMAJIBbHO-I)KOHOMUYECKUI

Conepxanne 00yueHus Crnennansaocts CIIO: 40.02.02 — IIpaBooXpaHuTENbHAS
JESITEIBHOCTh
AyIMTOpHBIC 3AaHATHS
Jlexuum (ypoku) NMPaKTHYecKHue UTOTO
3aHATHSA
BBenenne 1 2 3

Pa3Butne noHATHA O YHUCIIE 1 2 3




KopHu, crenenu u sorapudmsl 2 20 22
[IpsMble W MJIOCKOCTH B 1 8 9
POCTPAHCTBE
KomOunaroprka 2 20 22
KoopauHaTsl 1 BEKTOPBI 2 20 22
OCHOBBI TPUTOHOMETPUHU 2 20 22
DyHKIMU U TpaduKu 1 20 21
MHoOrorpaHHUKHU U KPYTJble Tena 2 20 22
Hauvana MaTeMaTH4eCKOro 2 20 22
aHaIM3a
WHuTerpan u ero npuMeHeHue 2 20 22
DneMEeHTbl TEOPUH BEPOSITHOCTEN 2 20 22
Y MaTeMaTHYeCKOW CTATUCTHKHU
YpaBHEHMs M HEpaBEHCTBA 2 20 22
HTroro 234
BHeayauTOpHas caMoCTOsITe/IbHAsI padoTa
115
Ilpomescymounas ammecmayusn 6 hopme IK3amena

Bcero 349

XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB AEATEJBHOCTHU CTYJAEHTOB

Cooeprcanue odyuenus

Xapakmepucmuka 0CHOGHBIX 8U008 0eAMEIbHOCIMU CHLY0eHM 08
(Ha ypoene yueonwvlx deiicmeuii)

Beeoenue

O3nakomaeHue ¢ poivio MamemMamuKky 8 HayKe, mexHuke, SKOHOMUKe,

UHGOPMAYUOHHBIX MEXHOLOUSAX U NPAKMUYECKOU 0esiIMelbHOCTIU.
O3nakomneHue ¢ yensimu u 3a0avamu U3y4eHus Mamemamuxu npu
oceoenuu cneyuanvrocmeti CIIO

A/JII'EBPA

Pazeumue nonamusn
0 uucie

Buvinoanenue apugpmemuueckux oeticmsuti Hao yuciamu, covemas
YCmHble U NUCLMEHHblE NPUEeMbL.

Haxooicoenue npubnusicenHvlx 3Hauenuti 6eauyun u nocpeunocmeli
8bIYUCTEHULL (AOCOIOMHOU U OMHOCUMENbHOL), CPABHEHUEe YUCTIO8bIX
BbIPAIICEHULL.

Haxooicoenue ouubok 6 npeobpazosanusx u bl4ucieHusx
(omHOCUMCS KO 8Cem NYHKmMam npozcpammol)

Kopnu, cmenenu, noza-
pupmol

Os3HakomieHue ¢ noHsmuem KOpHs N-il CMeneHu, Ceoucmeamu
PAOUKANO8 U NPABULAMU CPABHEHUS. KOPHELL.

Dopmynuposanue  onpedeneHus KOPHA U CEOUCME  KOPHEl.
Boviuucnenue u cpasnenue KopHei, 8binoaHeHUe NPUKUOKU 3HAYEHUs
KOPHSL.

Ipeobpaszosanue 4uci06bIX U OYKEEHHbIX BbIPANCEHUL, COOEPIHCAUJUX
paouxanvl.

Buinonnenue pacuemoe no gopmynam, cooepaicaugum paouxaisl,
ocyuecmensis Heobxooumvle NOOCMAHOBKY U NPeoOPa308aHUs.
Onpedenenue  PaGHOCUNLHOCMU — BbIPANCEHUL ¢ PAOUKATAMU.
Pewenue uppayuonanvuwix ypasuenuil.




O3naxkomiieHue ¢ NOHAMUeM CMENneHu ¢ O0elcmeUmenbHbM
noxkazamesnem.
Haxoorcoenue snauenuti cmenenu, ucnonv3ysa npu HeooxXoo0uMocmu
UHCMPYMEHMAIbHblE CPEeOCmEA.
3anucvieanue KopHs N-u cmenenu 8 6uoe cmenewu ¢ OpPOOHLIM
nokasamenem u Hao6opom.
Dopmynuposanue ceoucme cmenenel. Boiuucnenue cmeneneli ¢
PAYUOHANbHBIM  NOKA3ameneM, BblNOJIHEeHUe NPUKUOKU 3HAYEHUs
cmeneHu, cpasHeHue CmeneHell.
Ilpeobpazosanue yucnogvlx u OYKEEHHLIX BbIPANCEHULL, COOCPHCAUJUX
cmeneHu,  npumeHss — ceoucmea.  Pewenue  noxazamenvHuix
YpasHeHU.
O3nakomneHue ¢ npumeHeHueM KOpHell U cmenexel npu 8bIYUCieHUU
CPeoHUX, OeleHUU Ompe3Ka 8 «3010MomM ceyenuu». Pewenue
NPUKIAOHBIX 300aY HA CILONCHbLE NPOYEHMbL

Ilpeoopaszosanue
anzebpauyecKkux
ebipariceHul

Buinonnenue npeobpazosanuii 8blpasxicenutl, npumerenue opmys,

CBA3ZAHHBIX CO CBOUCMBAMU CIMeNeHel U 102apUu@dMos.
Onpedenenue odoracmu 0ONYCmMuUMbX 3HAYEHUL J102apUPMUYECKO20
svipadcenusi. Pewenue nocapughmuueckux ypasnenui

OCHOBbI TPUI OHOMETPHHU

Ocnoeénvle nonamus

Hzyuenue paouannozo memooa uzmepenus Y208 6paujeHus u ux
cea3u ¢ epadycHou mepot. Hzobpaosicenue yenoe epaujenus Ha
OKDYIHCHOCMU, COOMHeCeHUe eIUYUHbL Y2lld C €20 PACNONIOHCEHUEM.
Dopmynuposanue onpeoenenuti mpueoHOMempudeckux QyHKyut ons
Y2ll08 NOBOPOMA U OCMPBIX Y208 NPAMOY20IbHO20 MPEY2O0IbHUKA U
00BACHeHUe UX 83AUMOCES3U.

OcHosHble Ilpumenenue 0CHOBHBIX MPULOHOMEMPUUECKUX MOAHCOECE OJIs
mpuzoHomempuyecKue 8bIYUCTEHUS 3HAYCHUL MPULOHOMEMPUYECKUX PYHKYULL NO 0OHOU U3
mojicoecmea HUX.
Ilpeobpazosanusn Uszyuenue  ocnosmwix — hopmyn — mpucoHomempuu:  hopmynsl
npocmenmux CILOJHCEeHUS,
MPU2OHOMEMPUYECKUX V080€eHUs, Npeodpaz068aHUs CyMmbl MPULOHOMEMPULECKUX QyHKyull
evlpariceHuil 8 npouszeedeHue U NPoOU3BeOeHUss 6 CYMMY U HpuMeHeHue npu
BLIUUCTICHUU — 3HAYEHUST  MPUSOHOMEMPUUECKO20 — BbIPANCEHU U
ynpoujenus e2o.
O3HaxkomieHue co c8oUCMBaAMU CUMMEMPUU MOYEK HA eOUHUYHOU
OKDYICHOCIU U NPUMEHeHUe UX 0 8b1600d YOpMYI NPUBEOCHUS.
Ilpocmeinmue Pewenue no ¢opmyram u  mpuconomempuueckomy — Kpyey

mpuzonomempuuecKue

YDaeéHEeHUsA U HepaseHcmaea

APOCMEUUX mpueOHOMEemMpPUYECKUX YPAGHEHUII.

Ilpumenenue obwux memooos peuieHusi YpasHeHuil (npueeoexue K

JIUHETIHOMY, K8AOPAMHOMY, MEMOO PA3NI0NCEHUs. HA MHONCUMENU, 3d

MEHbL NEPEMEHHOLL) NPU peuleHul MPUOHOMEMPULECKUX YPAGHEHUL.
Ymenue ommeuams na kpyee peuwtenus npocmeumuiux
MPUCOHOMEMPUHECKUX HEPABEHCME

ApKcunyc, apKKocunyc,
ApKMaH2enc 4ucna

Os3nakomneHue ¢ NOHAMUEM OOPAMHLIX  MPUSOHOMEMPUYECKUX
@yHryui.
H3yuenue onpedenenuii apkcunyca, apKKOCUHYCA, apKmMaHeeHca
yucna, hopmyruposanue ux, u30opadicenue Ha eOUHUYHOU
OKDYJICHOCIU, NPUMEHEHUE NPU peuleHUU YPAGHEeHUll

@ YHKI[HH, HX CBOHCTBA H TPADHKH

Dyukyuu.
Ilonamue o

HenpepvleHOCmMU d)ynkuuu

Os3HaxomaeHue ¢ noHamuem nepemenHol, npumepamu 3a6UcUMocmen
MedHcOy nepemenHbIMU.

Osnaxomnenue c noHAmMUeM epaguxa, onpeodenenue




npuHaonedcHocmuy mouku epaguxy @yukyuu. Onpedenenue no
Gdopmyne  npocmetiwell  3a8ucumMocmu, 6uoa  ee  epaguxa.
Buipasicenue no ghopmyne oonotl nepemennotl uepes opyaue.
OsHnakomaeHue ¢ onpedeneHuem QyHKyuu, hopmyauposanue e2o.
Haxoorcoenue obnacmu onpedenenus u 0o1acmu 3Ha4eHuti pyHKYuu.

Ceoiticmea ¢pynxkyuu.
I'pagpuueckan
uHmepnpemayu.
Ilpumepoi
dynukyuonanvHnvix
3agucumocmeil @ peanbHyLX
npoueccax u A61€HUSAX.

Os3HakomneHue ¢ npumepamu @OYHKYUOHATbHLIX 3ABUCUMOCTEN 6
PeanbHbIX NPOYECCax U3 CMENCHbIX OUCYUNTUH.
O3HakomaeHue ¢ OOKA3AMENbHLIMU PACCYHCOCHUAMU HEKOMOPbLX
CBOUCME JIUHEUHOU U  K8AOPAMUYHOU  (DYHKYull, npogedeHue
UCCne008anusi JUHEUHOU, KYCOUHO-TUHEUHOU, OPOOHO-TUHEUHOU U
K6aopamuunol QyHxkyutl, nocmpoerue ux zpaguxos. Ilocmpoenue u
umenue epaguxos Qynxyut. Uccreoosanue ynkyuu.
Cocmaenenue 6u006 pyHKyull no OaHHOMY YCI08UI0, peuleHue 3a0ay
HA IKCMPEMYM.
Buvinoanenue npeobpazosanuii epaghuxa ¢pynxyuu

Oopammnvie pynkyuu

U3zyuenue nonsmus oopamuot yHkyuu, onpeoeieHue suoa u
nocmpoeHue paguxa 0opamuol GyHKyuu, HaxoxrcoeHue ee ooracmu
onpedenenus u oonacmu 3Havenu. Ilpumenenue ceoticme QyHKyul
npU UCCIe008AHUU YPABHEHULL U peUleHUU 3a0aY HA IKCMPEMYM.
O3naxkomneHue ¢ NOHAMuUEM CJLOHCHOU PYHKYUU.

Ilocneooseamenvnocmu

Os3naxkomneHue ¢ NOHAMUEM  YUCIO080U  NOCIe008AMeNbHOCHIU,
cnocobamu ee 3a0aHUs, GbIYUCTICHUSAMU ee YIeHO8.

O3nakomneHue ¢ nouamuem npeoeia nocied08amerbHOCMu.
O3HaxomieHue ¢ 8blyUCieHUeM CyMMbl OeCKOHEeUHO20 YUCTI08020 pAdd
Ha  npumepe  BbLIYUCIEHUS  CYMMbl  OECKOHeyHO  yoOwigarowell
2e0MempuyecKol NPocpeccuu.

Pewenue 3a0au na npumenenue goopmynst cymmul 6eckoneuHo
ybvisarowel 2eoMempuiecKkoll NPpoepeccuu.

Ilpouszeoonas u ee
npumeHneHnue

O3HakomaeHue ¢ NOHAmMuUemM npou3800HOU.

Uzyuenue u popmynuposanue ee MEXAHUYECKO2O U 2eOMEMPULECKO2O
CMbICIIA, U3YUEHUEe AIOPUMMA BbIYUCTIEHUS NPOU3BOOHOL HA Npumepe
BLIUUCTICHUSL MCHOBEHHOU CKOPOCMU U  Yel08020 KOd(hduyuenma
KacamenbHOll.

Cocmasnenue ypasHeHusi KacameabHol 8 0dujem suoe.

Yceoenue npasun oupgpepenyuposanus, mabauysvl NPOUIBOOHBIX
NeMEeHMAapHbIX  (QYHKYUll, npumeneHue 0aa oughghepenyuposanus
@yHKYuULl, COCMABIeHUs YPABHEHUsL KACAMENbHOLL.

Uszyuenue meopem o cea3u c8OUCME (YHKYuU U NPOU3BOOHOL,
Gopmynuposeka  ux. Ilposedenue ¢ NOMOWDBIO  NPOU3BOOHOU
uccnedosanusi pyHKkyuu, 3a0aHHoU GYopmynotl.

Ycemanosnenue ceazu  ceoticmé  @yHkyuu u npou3eoO0HOU NO  UX
epaghuxam.

Ipumenenue npouzgo0HOU 015 peulenus 3a0ay Ha HaAX0HCOeHUe
Haub0IbULe20, HAUMEHLULE2O 3HAYECHUSL U HA HAXONCOEHUE
aKCmpemyma

Ilepeoobpaznan
u unmezpan

O3HakoMaeHue ¢ NOHAMuUeM UHmezpala u nepeooodpasHoll.

Hszyuenue npasuna evluuciienuss nepeooOpasHol U meopembl
Hviomona—/letibnuya.

Pewenue 3a0au Ha cea36 nepeoodpasHou U ee NPoU3BOOHOU,
8blUUCTEeHUE NePBO0OPA3HOU OISt OAHHOU (DYHKYUU.

Pewenue 3a0au na npumenenue unmezpana 0s bIYUCTEHUS
QusuyecKux 8enutuH U NIowWaoell.

Cmenennbuie,

Buviuucnenue 3nauenuti gbyHKlﬂllZ N0 3HAYEeHUIO apcymeHma.




nokazameinsHble,
Jocapugmuueckue u
mpuzoHomempuueckue
dyukuyuu.

Oopammnoie
mpuzoHomempuueckue

dyukuyuu

Onpedenenue nonodceHuss Mouku Ha epaguxe no ee KOOpOuHamam u
Haobopom.

Hcnonvsosanue ceoticme (hyHxyuil 0151 CPABHEHUSA 3HAUEHUL CieneHell
u n102apupmos.

Ilocmpoenue epaghuxosé cmenenHvix U 102apUPMUIECKUX DYHKYULL.
Pewenue noxazamenvuvix u jaoeapupmuueckux ypagueHuu u
HEepPAagencme no U38eCMHbIM AN20PUTMMAM.

O3HaxkomieHue ¢ NOHAMuUeM HenpepvléHOU NepUoOOUdecKol QyHKYuuU,
Gopmynupoeanue ceolcme cuHyca U KOCUHYCA, NOCMPOEHUEe Ux
epaghuxos.

O3naxkomaeHue ¢ noHamuem 2apMOHUYECKUX KO1eOaHull u npumepamu
2APMOHUYECKUX KONeOaHuu Ol ONUCAHUsl npoyeccos 6 usuke u
Opyaux oo1acmsx 3HAHUsL.

O3naxkomaeHue ¢ noHAmuem paspvl8HOL NepuoOUYecKoll QyHKyuu,
Gopmynupoeanue ceolicme maHzenca u KOmaH2eHca, NOCmpoeHue ux
epaghuxos.

Ilpumenenue  ceoticme  @ynkyuti O CPABHEHUsT  3HAYEHUU
MPUSOHOMEMPUYECKUX — (DYHKYUL, pelleHUus MmpUuoHOMempuiecKux
YpasHeHU.

Ilocmpoenue epagpuxos oopamuvix mpucoHoMempuieckKux QYHKYul u
onpeoeneHue no epaghuram ux ceoucms.

Buvinonnenue npeoopazosanus epaghuxos

YPABHEHHA U HEPABEHCTBA

Ypaenenusn u cucmemut
YDAagHeHul

Hepagencmea u cucmemul
Hepagencme ¢ 08ymsa
nepemenHbIMU

O3HakomaeHue ¢ npoCmetuuuMy C8e0eHUIMU O KOPHIX
aneebpaudeckux ypagHeHull, NOHAMUAMUY UCCIe008aHUsL YPAGHEHUU U
cucmem ypasHeHull.

Uzyuenue meopuu pasHOCUIbHOCMU VPABHEHUU U ee NPUMEHEeHUs.
Ilosmopenue 3anucu peweHus CMaHOAPMHLIX YPAGHEHUL, NPUEMO8
npeobpazoeanuss YpaeHeHuli Osl  CBEO0eHUsl K  CMAHOAPMHOMY
VPpasHeHu0.

Pewenue  payuonanvhvlx, UppayUOHAILHBIX, NOKAZAMENbHBIX U
MPUSOHOMEMPULECKUX YPABHEHUT U CUCEM.

Hcnonvzosanue ceoticmé u epaguxos @yHkyuil Ons  peuteHus
ypasnenui. [losmopenue 0CHOBHBIX NPUEMOB PeuleHUsl CUCTEM.
Pewenue ypasuenuil ¢ npumenenuem 6cex npuemos (PaziodiceHust Ha
MHOJICUMENU, — 68€0€HUsI  HOBLIX  HEU38ECMHbIX,  NOOCMAHOBKU,
epaghuueckoco memooa).

Pewenue cucmem ypasnenuii ¢ npumeHeHuem paziuyHulx cnocobos.
Os3naxkomieHue ¢ 0OWUMU BONPOCAMU DpeuleHUs HepaseHcme U
UCNONL308AHUE  CBOUCME U 2paAuKos @OYHKYyull npu  peueHuu
HepaseHcms.

Pewenue Hnepasencme u cucmem HepaGeHCME C NPUMEHEHUEeM
PA3IUUHBIX CROCO008.

Ipumenenue mamemamuueckux memooos 0/ peuleHus
cooeparcamenbHblX 3a0ay U3 pasiudHblx obracmeti HAYKU U NPAKMUKU.
Humepnpemuposanue pe3yiomamos ¢ yuemom peaibHvix
o2panuyenuil.

JJIEMEHTbI KOMBEHHATOPHKH, TEOPHH BEPOATHOCTEH H CTATHCTHKH

Ocnognvle nonamus
KOMOUHamopuku

H3yuenue npasuia KOMOUHAMOPUKU U NPUMEHEHUe NpU peueHuu
KOMOUHAMOPHBIX 3a0aH.




Pewenue kombunamopnuvix 3a0au memooom nepebopa u no npaguiLy
VMHOMNCEHUS.

O3HakomieHue ¢ NOHAMUAMU KOMOUHAMOPUKU: pA3ZMeueHUsMU,
COUeMAaHUAMU, NEPECMAHOBKAMU U POPMYIAMU OISl UX GbIUUCTEHUSL.
Obvsacuenue u npumenenue Gopmyn Ol 8bIYUCIEHUSA pa3MeujeHull,
nepecmano8oK U couemanuti npu peulenu 3a0ad.

Osnakomnenue ¢ bunomom Horomona u mpeyeononuxom Ilackans.
Pewenue npakmuueckux 3a0au ¢ uchonb308anuem NOHAMUL U NPABUT
KOMOUHAMOPUKLU.

dnemenmul meopuu
eepoamuocmen

H3yt¢euue Kjlaccudyeckozco onpedeﬂenuﬂ eeposAmrocnu, ceolicme
eepoiamrocnmu, meopemvl 0 Cymme 6ep0ﬂmHocmeL7.

PaccmompeHue npumepoe 6bl4UCieHUsl 6€p0}ZH1HOCm€L2. Pewenue
30044 HA 8bIYUCTEHUE eepOﬂmnocmeﬁ cobvimuii.

Ilpeocmaegnenue oannvix
(mabauywl, ouazpammeot,

epaghuxu)

Os3HakomneHue ¢ NpeoCmMasieHuem 4Yucio8blX OAHHbIX U UX
Xapakxmepucmuxkamu.

Pewenue npakmuuecxkux 3a0au na 06pabomKy YuUCi108bIX OAHHDIX,
8bIUUCTICHUE UX XAPAKMEPUCTNUK

T'EOMETPUA

Ilpamwie u nnockocmu 6
npocmpancmee

Dopmynuposka u npugedeHue 00Ka3amenbCms NPUHAKO8 83AUMHO20
PACnonodcenuss NpsAMuIX U niaockocmeu. Pacno3nasanue Ha
uepmedcax U MOOENAX — PASIUYHBIX — CAYYaded  83AUMHO20
PACNONIONHCEHUSL NPAMBIX U NIOCKOCMEU, apeyMeHMUpO8aHue ceoux
cyacoenuii. Popmynuposanue onpeoenreHull, NPU3HAKO8 U CEOLUCME
NapanienbHulX U NepneHOUKVIAPHLIX NIOCKOCMeEl, O08V2PAHHbIX U
JIUHEUHBIX Y2Tl08.

Buvinonnenue nocmpoenus yenog mexicoy NpAMbIMU, NPAMOU U
NIOCKOCIbIO,  MedHcO0y  NIOCKOCMAMU — NO  ONUCAHUIO U
PACnO3HAa8aHue ux Ha MooeJsXx.

Ilpumenenue npusHaxos u ce0UCME PACNONONCEHUS NPAMbIX U
nI0CKOCMel NPU peueHul 3a0au.

Uszobpascenue Ha pucymkax u KOHCMPYUpOSaHue Ha MOOesX
NEPpNeHOUKYIApo8 U  HAKIOHHBIX K  WIOCKOCMU,  NPIMUIX,
NapanienbHulX NI0CKOCMell, V208 MedHcOy NPAMOU U NIOCKOCMbIO U
000CHOBAHUE NOCMPOEHUS.

Pewenue 3a0au ma evluucienue 2eomMempuyecKux —eiuUyUH.
Onucwviéanue paccmosanus om mouky 00 NJI0OCKOCMU, OM NPAMOU 00
NIIOCKOCIU, MedHCOY NIOCKOCHAMU, MeHCOY CKPeuwusarouumMucs
NPAMbBIMU, MeNCOY NPOUZBOTILHBIMU hucypamu 6 npocmpancmae.
Dopmynuposanue u 00KA3bI8AHUE OCHOBHBIX MeopemM O PACCMOSHUAX
(meopem cywecmeosaHus, ceolicmaa).

Uszobpasicenue na uepmedicax u Mooensx paccmosnus u 060CHO8aHUe
ceoux cyscoenuti. OnpedeneHue U GbIYUCIEHUE PACCMOSHUL 8
npocmpancmee. I[lpumenenue ¢hpopmyn u meopem nianumempuu OJs
peutenus 3a0au.

O3nakomieHue ¢ NOHAMUEM NAPAINeNbHO20 NPOEKMUPOBAHUS U €20
ceoticmeamu. Dopmynuposanue meopembl 0 niowaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20bHUKA.

Ilpumenenue meopuu 0151 000CHOBAHUL NOCMPOCHULL U BLIYUCTEHU.
ApeymenmupogaHnue c80ux CysHcoeHuti 0 63aUMHOM PACHOJIOHCEHUU
NPOCMPAHCMBEHHBIX ucyp.

Mnozozpannuku

Onucanue u xapakmepucmuxka pasiuiyHnsblx 6U008 MHOC0CPAHHUKOB,
nepeducieHue ux 31eMennmos u ceolicms.
H306pa9fceHue MHOCOCDAHHUKOB U 6blNOJIHEHUE NnOoCnmpOeHUusl Ha




U300OPAHCEHUAX U MOOEIAX MHO202PAHHUKOS.
Buluucnenue nunelinvix 21emeHmos u y2io6 8 npocmpancmeeHHblX
KOH@USYPaAyusx, apeymMeHmuposanue c8ouUx CyHcOeHul.
Xapaxkmepucmuka — u  u3obpadxcenue  ceuenus,  pa3GepmMKU
MHO202DAHHUKOS, 8bIUUCTIEHUE NIOWAOell NOBEPXHOCHELL.
Ilocmpoenue npocmetiwux ceueHull Kyba, NPUMbvl, NUPAMUObL.
Ipumenenue gpaxmos u ceedeHull U3 NIAHUMEMPUU.
O3nakomneHue ¢  uoamu  cCuMMempuil 8  NPOCMPAHCMEe,
Gopmynuposanue onpedenenuti U  ceolicms. Xapakmepucmuxa
CUMMempuu meJsl 86paujeHUss U MHO202PAHHUKOS.
Ipumenenue ceolicms cummempuy nPU peuleHul 3a0au.
Hcnonvzoeanue npuobpemeHHbIX 3HAHULL OA  UCCIe008aHUA U
MOOENUPOBAHUSL HECTONHCHBIX 3A0aH.
H300pasicenue 0CHOBHBIX MHO202PAHHUKOS U 8bINOTHEHUE PUCYHKOB
no YCI08UAM 3a0aH.

Tena u noeéepxnocmu
epauienun

OsnaxkomaeHue ¢ euoamu men 6pawjeHus, @QOopmMyauposanue ux
onpeoeneHull U c80UCMma.

Dopmynuposanue meopem O CeYeHUU wapa NIOCKOCMbvlo U
NII0CKOCU, KacamenbHOU K cghepe.

Xapaxmepucmuka u uzobpadcenue men 8paujeHus, Ux pa3zeepmki,
ceyeHusl.

Pewenue 3a0au na nocmpoenue ceyenull, 6vlyuUCIeHUe OJUH,
paccmosnut, yenos, naowaoei. Ilposedenue Ookazamenvhbix
PAccysicoeHull npu peuerHuu 3a0at.

Ilpumenenue ceoiicmse cummempuu npu peuwieHuu 3a0ay Ha mena
epaujenusl, KoMOuHayuio mei.

Hzo06padsicenue 0cHOBHBIX KPY2bIX el U 8bINOJIHEHUE PUCYHKA NO
YCI08UI0 3A0aUU.

H3zmepenus 6 2eomempuu

O3naxomneHue ¢ NOHAMUAMUY NIOWAoU U 00vema, aKkCUOMamu
U C8OUCMBAMU.
Pewenue 3a0au na ewviyucienue nrowaoeti nAOCKuUx Queyp ¢
NpUMeHeHueM  coomeemcmeylowux gopmyn u  dakxmos  u3
NIaGHUMEMPUU.
Uszyuenue meopem o vluucienuu 06vemMo8 npoOCMpPancmeeHHbIX mei,
peutenue 3a0ay Ha npumMeHenue hopMy BbIYUCTEeHUS 0OBLEMOS.
Uszyuenue ¢hopmyn Ons  eviuucienuss naowaoel NOGepxXHocmel
MHO202PAHHUKO8 U MeTl 8PAUeHUSL.
O3HaxkomieHue ¢ MemooOM BbIYUCIEeHUS NIOWAOU NOBEPXHOCMU
cghepoi.
Pewenue 3a0au na evluucnenue niowaoeii nogepxHocmu
NPOCMPAHCMBEHHBIX Meil.

Koopounamut u ¢exmopul

Os3naxkomneHue ¢ nouamuem eekmopa. M3yueHue Oexapmosoii
cucmemvl KOOPOUHAM 8 NPOCMPAHCMBe, NOCMPOEHUe N0 3A0AHHbIM
KOOpOUHAmMAamM moyeKk U NIOCKOCMmel, HAX0XdcOeHue KOooOpOuHam
mouek. HaxooicOenue ypagnenutl okpysichocmu, cghepul, NIOCKOCHIU.
Buvluucnenue paccmosinuil mesxxcoy moukamu.

H3yuenue ceolicme 6eKmMOpPHbLX 8ENUYUH, NPABUT PA3IONCEHUSL BEK-
Mmopoe 6 MpExXMepHOM NPOCMPAHCMEe, NPAGUIL  HAXOHCOEHUS
KOOpOuHam 6exmopa 8 NpOCMpancmee, Npaeul Oeucmeull ¢
8eKMOpamu, 3a0AHHLIMU KOOPOUHAMAMU.

Ipumenenue meopuu npu pewieHuu 3a0ay Ha 0eticmsusl ¢ 6eKMopamu.
H3zyuenue  cranapmoco  npouszeeoenus — 8eKmMopo8,  8EeKMOPHO20
ypasHeHus npsamou u niockocmu. Ilpumenenue meopuu npu peweHuu




3a0au Ha Oelcmeusi C GeKmMopamu, KOOPOUHAMHbBIL —Memoo,
npumeHeHue

8EKMOPO8 OJi5l BLIYUCTEHUSL BENUUUH Y2108 U PACCTNOAHUIL.
O3HakomaeHue ¢ 00KA3amenbCmeamu meopem cmepeomempuu o
83AUMHOM PACNONONCEHUU NPAMBIX U NIOCKOCMEU C UCHONb308AHUEM
8EKMOPO8.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

ITPOI'PAMMBI YYEBHOM JUCIUIIJIMHBI
«MATEMATHUKA»

OcBoenne mnporpaMMbl y4yeOHOM naucHUIUIMHBI «Marematuka: anredpa W Hayanua
MaTeMaTH4YeCKOTO  aHalii3a; TEeOMETPHs» TNpeAroyiaraeT HalIWdue B  MpodecCHoHATBHON
o0pa3oBaTeNIbHOM OpraHu3aluy, peanusyrouieil oOpa3oBaTeNbHyI0 MPOrpaMMy CpPEAHEro OOIIEro
obpazoBanusi B mpenenax ocBoenuss OIIOIT CIIO nHa 6Ga3e ocHOBHOro oOIIero oOpa3oBaHUS,
y4eOHOrOo KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEeYUTh OOYJaronuMcs CBOOOIHBIN
noctyn B IHTEpHET BO BpeMst y4eOHOTO 3aHSATHS M TIEPHO]T BHEYUEOHOH e TETbHOCTH.

[Tomemenne KkaOWHETa JOJDKHO YAOBJIETBOPATH TpeOoBaHMsIM CaHHUTapHO-3MUAEMHUO-
normdyeckux mnpaBuwsl U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u OBITh OCHAILEHO THUIOBBIM
00OpyJIOBaHWEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHMSAX, B TOM YHUCIE CIECIHAATH3HUPOBAHHON
y4eOHOU MeOenpl0 M CpeACTBaMH OOy4YeHHWs, MOCTATOYHBIMHU IS BBITIOJHEHUS TPEOOBAHWMA K
YPOBHIO MOATOTOBKH 00Y4arOIIUXCsl.

B kabunere n0/DKHO OBITH MYJBTHUMEIMHHOE OOOPYIAOBaHWE, IOCPEACTBOM KOTOPOTO
YY4aCTHUKH 00pa3oBaTeIbHOIO Ipollecca MOTYT IpPOCMAaTpUBaTh BHU3YalbHYIO HH(GOPMALHIO IO
MaTeMaTHKe, CO3/1aBaTh IPE3eHTALMHU, BUICOMATEpUabl, HHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOIUYECKOTO M MaTepUaIbHO-TEXHUYECKOTO 00eCreYeHHs] MPOrpaMMbl
yueOHOM nuciuruinHbl «MareMartuka: aiaredpa M Havajga MaTeMaTUYeCKOro aHajH3a; TeOMETpUs»
BXO/JIAIT:

* MHOTO(DYHKITMOHAJIbHBIM KOMILJIEKC MPEro/1aBaTes;

*HarJIsIIHbIe TOCOOMS (KOMIUIEKThI Y4eOHBIX TaOJMI, IJIAKaTOB, MOPTPETOB BBIIAIOIIMXCS
YUEHBIX-MAaTEMATHKOB H JIp.);

* UH(OPMAILIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOMS;

*KOMIUJIEKT TEXHHYECKON NOKYMEHTAaIlMH, B TOM YHCIE Macrnopra Ha CpeAcTBa OOydYeHHS,
WHCTPYKIMU IO UX MCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

*OnONMMOTEeUHBIN HOHI.

*B Oubnunoreuynsii QoHI BXOIAT y4yeOHUKH, ydeOHO-MeTonuueckue KOMIUIeKThl (YMK),
ofOecrieunBarOIie OCBOGHHME Y4eOHON nuciumiumHel «Marematuka: anrebpa ¥ Hayana
MaTeMaTH4YeCKOTO aHaJIN3a; T€OMETPHUs», PEKOMEHJOBAHHbIE MU JOMYIICHHbIE JJIs HCIOJIb30BaHUs
B IpodeccHOHANbHBIX 00pa30BaTENbHBIX OpraHM3alMsaX, pealu3yllX 00pa30BaTEbHYIO
nporpammy cpeaHero ooimiero oopasosanus B npeaenax ocBoenus OIIOIT CITIO na 6a3ze 0CHOBHOTO
oO1mrero o0pa3oBaHusL.

bubnuoreunsiit poHa MOXKET ObITh JOMOJHEH SHLUMKIONEAUSIMH, CIPAaBOYHUKAMH, HAy4HOM,
Hay4YHO-TIONYJISIPHOM U IpYTro# IMTepaTypoil o MaTeMaTHKe.

B nporiecce ocBoeHus nmporpaMmbl yaeOHON AUCHMITIMHBI «MaTemaTuka: anreOpa U Havajiga
MaTeMaTH4YeCKOTO aHaIM3a; T€OMETPHs» CTYIEHTHI JOJDKHBI MOJYYUTh BO3MOXKHOCTH JOCTYNa K
AJIEKTPOHHBIM YYEOHBIM MaTepHajaM MO MaTeMaTHKe, MMEIOUIMMCS B CBOOOJHOM JIOCTYIIE B CETH
NuTepHeT (3MeKTPOHHBIM KHUTAM, IPAKTHKyMaM, TectaM, Matepuaiam EI'D u mp.

Aymutopus Ne 238 — «KaOuHer marematukm» «YueOHas ayIuTOpHs JUIS IMPOBEACHUS
3aHATUH BCEX BHJIOB, MPEIYCMOTPEHHBIX 00pa3oBaTEeNbHOM NporpamMMmon (ypok, MpaKTHYECKOe




3aHATHE, JTAOOPATOPHOE 3aHATHE, KOHCYIbTAIWs, JICKIHS, CEMHUHAP), B TOM YHCIE TPYIIOBBIX U
VHJIUBUIyJIbHBIX KOHCYJIbTAM/, TEKYILIETO KOHTPOJIA U POMEKYTOYHOM aTTECTALIMM ».

VYuebubie cTonbl — 19 .

VYuebubie cTynbs — 38 mrT.

Kadenpa — 1 .

Hocka 3-xanemenTanast — lmr

[Ipoexrop - 1 mT.

HoytOyk — 1 mr.

[IpoexuronnsIit 3xkpad — 1 mr.

Ilepeuenv npoepammnozo obecneuenus:
KasperskyEndpointSecuritymisousneca — CranaapraeiiRussianEdition. 1500-2499 Node 1 year Educational
Renewal Licence
Onepannonnascucrema 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 IIpodheccuonanbubiii miroc 2007

Aymutopus Ne 239 - «YueOHas ayauTopwisi JUisi TPOBEACHHS 3aHSATHH BCEX BHJIOB,
MPEAYCMOTPEHHBIX 00pa30BaTEeNbHON MpOrpaMMoi (YpoK, MPAaKTHYECKOE 3aHsATHE, JIabopaTopHOE
3aHATHE, KOHCYIbTAIUs, JEKIWsA, CEMHUHAp), B TOM YHCJE TPYMIOBBIX W WHIAUBUIYATHHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM aTTeCTAIHI».

VueOHBIE CTOJBI — 24 1IT.
VY4eOHbIe cTYbs — 48 1IT.
Kadenpa — 1 mr.

Hocka 3-xanemenTanas — 1t
[Ipoektop - 1 miT.

HoytOyk — 1 miT.
[IpoekunonHbIi 3kpad — 1 mT.

Ilepeuenv npoepammmnoeco obecnevenusi.

KasperskyEndpointSecuritymisionsneca — CrammaptasiiiRussianEdition. 1500-2499 Node 1 year

Educational Renewal Licence

Onepanmonnascuctema Microsoft Windows 10

1. Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08

7-Zip 9.20

MicrosoftOffice [Ipodeccuonanshsrii matoc 2007



PEKOMEHAYEMAS JIMTEPATYPA
OcHoBHas1 JIUTEepaTypa

1. Amumo III.LA. m np. MaremaTtnka: anrebpa M Hayajla MaTeMaTHYeCKOTO aHau3a,
reomMeTpusi. Anrebpa M Hadala MaTeMaTHYecKoro aHanu3a (0a30BbIi 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
HayajamaTeMaTHueckoro asanuza. leomerpus. I['eomerpust (0a30Bbll U yriryOJaeHHBIN
ypoBHH). 10—11 xmaccel. — M., [Ipocsemienue 2019. 86 k3.

3. Komsrun F0.M., TkaueBa M.B,®eneposa H.E. u np. MaremaTuka: anrebpa u Havanxa Mate-
MaTHYECKOTO aHanm3a. AnreOpa M Hayajla MaTeMaTH4yecKoro aHamm3a (0a3oBbIi U
yriyonennsiit ypoBau). 10 kimacc— M., IIpocsemenne 2019. 44 5k3.

4. Komsarun FO.M., TkaueBa M.B.,®eneposa H.E. u ap. MaTtemaruka: anrebpa u Havana mate-
MaTUYECKOTo0 aHamm3a. Ajrebpa W Havajga MaTeMaTH4YecKoro aHanmu3a (0a30BBIA U
yrayOnenHsiit ypoHH). 11 kmacc — M., IIpocsemienue 2019. 44 sk3.

I[OHOJ]HHTQJILHLIQ HCTOYHHUKH

06 o0pazoBaHUM B Poccuiickoit  ®Denepanmu: 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 No 317-®3, ot 03.02.2014 Ne 11-
@3, ot 03.02.2014 No 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 No 135-D3, ot 04.06.2014 Ne
148-®3, ¢ wu3m., BHeceHHBIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

[Ipukaz MunucrepctBa oOpasoBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHUH HW3MCHEHHI B (penepasbHBIM TOCYJapCTBEHHBIH 00pa3oBaTENbHBIN CTaHIAPT CPETHETO
obmero oOpa3oBaHus, YTBEPKACHHBIM TpUKa3oM MuHHCTEpCTBa 00pa30BaHus U HayKu Poccuiickoi
Oenepanuu ot 17 mas 2012 r. N413"

[Tucemo JlemapramenTa rocyaapCTBEHHOM MOJUTHKY B cepe MOArOTOBKH pabodYnX KaJapoB U
JIIO MunucrepctBa oOpa3oBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3aliy MOJYYeHUs CpeJHEro odiero oopazoBaHus B Mpejesiax OCBOCHHS 00pa30BaTEIbHBIX
[IPOrpaMM cpeHero npodeccuoHaIbHOro odpa3zoBaHus Ha 6a3e OCHOBHOIO OOIIero 0opa3oBaHus ¢
ydeTroM TpeOoBaHul (henepanibHBIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB U MOIy4aeMoit
npodeccru WK CIeNUalIbHOCTH CPEeIHEro MpodeccuoHalIbHOro 00pa3oBaHUs.

[IpumepHass ocHOBHasi oOpa3oBareibHas Mporpamma cpegHero oouiero oOpa3oBaHUs,
onoOpeHHass peuieHHEM (enepalbHOTO y4eOHO-METOAUYECKOTO OO0bEeIUHEHUS Mo 00leMy
oOpa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

bawmaroe M.U., L[vieanos L. M. Metoaudyeckoe nmocodue s moarorosku k EI'3.—M., 2017

HNuTepHeT-pecypesl

=

http://fcior.edu.ru/ (MudopmanrionHbie, TPEHUPOBOYHBIE H KOHTPOJILHBIE

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. MaTepuaibl Uil CTYICHTOB: 33J]a4y C PEIICHHUSIMH,

CMPABOYHHK 110 MaTeMaTHKe, YJICKTPOHHbBIE KOHCYIIbTAIUH.

I'azera «Maremaruka» M3narensckoro goma «IlepBoe centsiOps»  http://mat.1septemr.ru
MaremaTrka B OTKPBITOM KoJute/pke https://mathematics.ru/

Math.ru. Maremaruka u oopasoBanue. https://math.ru/

Allmath:ru — Bcst MatemaTuka B omaom Mecte  http://www.allmath.ru/

No ok



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

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

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

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

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

12. JlupakTryeckue Matepuaibl 0 HHYOPMATUKE U MaTeMAaTHKE.
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. 3amauyHuk WIS MOATOTOBKH K OJMMITHANAM IO Matemaruke http://tasks.ceemat.ru

16. 3aHuMmaTenpHas MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHA]IBI, HTPBI, KOHKYPCHI 110
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 cnpaBo4nas nHMOPMAIKS B TOMOIIIb CTYICHTY
http://www.manhtm.hl.ru

20. MarematrKa B TOMOIIIb [IKOJIBHUKY M CTYICHTY (TecThl 10 Matematuke online)
http://www.mathtest.ru

21. MaremaTHKa Jyis IOCTYMAKOIUX B By3bl  hitp://www.matematika.agava.ru

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

23. MareMarnyeckue OJIMMITHAAbI M OJTUMIINAIHbBIE 3a1adn  http://www.zaba.ru

24. Caiit anemeHTapHoi Mmatematuku JIMmutpus [ymuaa http://www.mathnet.spb.ru

25. Typuup ropoaoB — MexayHapoaHas MaTeMaTHYEeCKasi OJIMMITHAA JIJIsT
mIKOJIBHUKOB  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/IHOTEYHAs CHCTeMa «YHHUBEPCUTETCKasi OuOJIHOTeKa OHJaliH» — Oa3a
JTAHHBIX y4eOHOHM, y4yeOHO-METOIUYECKOW M HAyYHOW JIUTEepaTypbl IO OCHOBHBIM H3y4aeMbIM
mucuurumaam - http://www.biblioclub.ru

2. DeKTPOHHO-0uO/MOTeyHass cucrtema «IkOpaiT»: koiekuusi «Jlereniapupie KHUTH»
u kosutekuuss CIIO — snekTpoHHbIE BepcHHM y4eOHONW M y4eOHO-METOIUYECKOW IJUTepaTyphl -
www.biblio-online.ru

3. Hayunas »suexkrponHasi 6ubanoreka eLIBRARY.RU - snexkTpoHHBIE BEPCHH POCCHUHUCKUX
HAyYHO-TEXHHUYECKHX XypHaoB - http://elibrary.ru

4. Polpred.com O030p CMMU — 351eKTpOHHBIN apXuB MyOIuKanuil H”HPOPMAreHTCTB (KOJIJIEKIUH:
BHEIIHAS TOProis, nosutuka B PO u 3a pybexom; oOpazoBanue, Hayka B PD u 3a pydexxom) -
http://polpred.com

5. T'ocynapcrBenHasi uHGopMannoHHas cucteMa «HanuoHnanbHast 3JIeKTPOHHAsi GHOIHOTEKAY
— (oHA >NEKTPOHHBIX BEPCHM MEYaTHBIX HW3JAHUMN, SJIEKTPOHHBIX PECYPCOB, MYJIbTUMEIUIHBIX
u3aHui u np. - https://s6.pd

6. DaexkTponHasi OmOamoreka TIY — 0a3a JaHHBIX HaydyHBIX TPYJOB IIperoaaBaTeleii-
https://elibrary.tsutmb.ru
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AN A o

OCOBEHHOCTH OPTAHU3AIINU OBPA3OBATEJIBHOI'O ITPOLHECCA IJIA
NHBAJINIOB U JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OO0y4eHne HHBATUAOB U JIUII C OTPAHUYEHHBIMUA BO3MOHOCTSAMU 3/I0POBBS OCYILIECTBIISIETCS B
COOTBETCTBUH C:

[lopsinkoM  opraHM3anMi U OCYIIECTBJIEHUS  0Opa3oBaTeNbHON  JIEATENbHOCTH IO
oOpa3oBaTelbHBIM ~ IporpamMmaM  cpenHero  mnpodeccuoHanbHoro  obpazoBanust  (IIpuxas
MunuctepcTBa o0pazoBanus U Hayku PO ot 14.06.2013 Ne464);

MeTonuyeckuMi peKOMEHAAMUSIMH [0 OpraHu3anuu o0pa30BaTeNbHOrO Ipolecca s
oOyueHus: MHBAJIUJOB U JIMI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3[0pOBBSl B 00pa3oBaTeNIbHBIX
OpraHM3alusaX BbICIIEro oOpa3oBaHMs, B TOM YHCIIE OCHAIEHHOCTH 00Opa30BaTENbHOrO Ipoliecca
(yrBepxkaensr 08.04.2014 r. Ne AK-44/058H);

TpebGoBaHusIMHM K OpraHu3aliyu 00pa30BaTENBHOTO IMpoLecca Uid 00y4eHHs] UHBAIUIOB U JIUI]
C OrpaHMYECHHBIMM BO3MOXXHOCTSIMH 3J0pOBbS B  MpodecCHOHATIbHBIX 00pa30oBaTeNIbHBIX
OpraHu3aIUsgAX, B TOM YHCIIe OCHAIIIEHHOCTH 00pa3oBaTesIbHOTO mpoliecca (yrBepxkaeHsl 26.12.2013
No 06-24128H).

MeTtouyeckuMI pEKOMEHAALUIMU TI0 peaau3aluu 00pa3oBaTeIbHbIX MPOrPaMM CPETHETO
npodeccuoHabHOTO 00pa3oBaHUsA U TNPO(PECCHOHANBHOTO OOYYEeHHs JUI[ C WHBAJIUAHOCTHIO U
OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU  3[I0POBbSI C INPUMEHEHHEM DJIEKTPOHHOTO OOYy4YeHUs U

JIMCTAaHIIMOHHBIX ~ 00pa3oBaTeNIbHBIX TeXHOJIOTUi  (yrBepxklaeHsl Munnpocseuienus Poccun
10.04.2020r. Ne 05-398).
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OJ/[OBPEH PA3PAFOTAH 6 coomeemcmsuu ¢

Ha 3ace0anuu Kageopul PEKOMEHOAYUAMU RO OPeAHUZAYULU NOTYYEHUS
npoGUILHOU 008Y308CKOU NOO2OMOBKU cpedHe2o obwe2o 0bpazoeanusi Ha 6aze OCHOBHO20
16 24 sineaps 2022 2o00a, npomoron Ne6 00we20 06paz08anUs ¢ yuemom mpedosanuil

ghedepanvHbIx 20CY0apPCMEEHHbIX
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@DOH/T OLIEHOYHBIX CPEJICTB MO ydeOHOMY mpeamMeTry «MaTtematukay pa3padoTaH Kak
MIPUJIOKEHHE K paboueii mporpamme o01eo0pa3oBaTelbHON Y4eOHOUM TUCIUTUTHHEI «MaTeMaTukay

I TPOQeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIIHA.

1. INTAHHUPYEMBIE PE3Y/IbTATbI OCBOEHHUA 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, udesx u Mmemooax
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 7102U4ECKO20
MblWneHus, MPoCMpPaHCMBEHHO20
8006paxteHuUA, aneopummuyeckoli
Kysemypbl, KoumuyHocmu
MblWeHUsA Ha YyposHe,
Heobxodumom 075 6ydyweli
npogeccuoHanbHol
deamesnibHocmMu, 014 NPoOOAHEHUSA
obpazosaHus u camoobpa3osaHus;

cnocobHocmu K 06pa3osaHuro, 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, yyebHo-
uccnedosamenscKoli, IpoeKmMHol
u Opyaux sudax oeamesnbHOCMU;
OMHOWeHUIo K
npogeccuoHanbHol
deamenbHOCMU KaK
B803MOXHOCMU y4acmus 8

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

rnoscedHesHoU #U3HU, 014
0CB0EHUA CMEeXCHbIX eCMmecmeeHHO-
Hay4YHbIX QUCUUNAUH U OUCYUNAUH
npogheccuoHas1bHO20 YUKAaA, 018
nosyyeHus ob6pa3oeaHus 8
obnacmsx, He mpebyroujux
yenybneHHoU mamemamuyeckol
no82omosku;

0b6WeHayUOHaAbHbIX Npobaem;




npeomemHsle

cehopmuposaHHocmu
npedcmasneHull 0 Mamemamuke
KaK yacmu mupoeoli Kysbmypesl U
mecme MmamemMamukKu 8
cospemeHHoU yusunuzayuu,
crnocobax onucaHus feneHul
peasibHo20 Mupa Ha
Mamemamu4yecKom S3biKe;

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

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

8/100€eHU0 CMAaHOapmMHbIMU
npuemamu peweHus
PAYUOHAbHBIX U UPPAUYUOHASbHBIX,
MoKa3amesbHbIX, CMeneHHbIX,
mpu20HOMempu4ecKux ypasHeHul
U HepaseHcms, 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
071 peweHusa 2eomempuYecKux
30044 U 30044 C MPAaKmMu4ecKkum
cooepxcaHuem;

cpopmuposaHHoOCMU
npedcmasneHuli o npoyeccax u
ABAEHUAX, UMEUUX
8epoAMHOCMHbIl xapakmep,
cmamucmu4ecKux
30KOHOMEepPHOCMSAX 8 PeasnbHOM
Mupe, OCHOBHbIX MOHAMUAX
anemeHmapHol meopuu
sepoamHocmell; ymeHul
Haxodumes U oyeHU8amMo
8epoAMHoOCMU HacmynnaeHus
cobbimuli 8 npocmediwux
MPAKMUYecKux cumyauyusax u
OCHOBHble XapaKmepucmuKu
cny4aliHblx 8enUYUH;

8/100€HUI0 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; UCMN0/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 y4acmHuKos
desmesnbHocmu, 3¢hheKmusHO
paspewame KOHPAUKMbI;

8/100€HU HABLIKAMU
nosHasamesoHoU, yuebHo-
uccnedosamenscKkoli U npoekmHol
desmesibHOCMU, HABbIKAMU
paspeweHus npobaem;
CcrnocobHOCMb U 20M0OBHOCMb K
camocmosamesibHOMY MoucKy
mMemo0o08 peweHUs NPaKkmu4eckux
30004, NPUMEHEHUK PAa3/UYHbIX
mMemo008 No3HAHUSA;

2omosHocmu u
crnocobHocmu K
camocmosmesibHol
UHOPMAYUOHHO-
nosHasamernosHol 0esmenbHoCMuU,
BK/IHOYAA YyMEHUe
OpUEeHMUPOBAMbCA 8 PA3AUYHbIX
UCMOYHUKAX UHopmMmauuu,
Kpumuy4ecku oueHueams u
UHMepnpemuposams
UHopMayuto, nosayvyaemyro us
PA3/UYHbIX UCMOYHUKOB;

8/100€HUI0 A3bIKOBbIMU
cpedcmeamu: ymeHue fICHO,
/102UYHO U MOYHO U3/1d2a0Mb C8010
MOYKY 3peHUs, UCro1b3080Mb
adeKsamHbie A3bIKo8ble
cpedcmea;

8/100€eHUI0 Ha8bIKaMU
nosHasamernvHol pegaexcuu Kax
OCO3HAHUSA CO8epLIaeMbIX
delicmeuli U MbiCAUMENbHbIX
npouyeccos, ux pe3yabmamos u
OCHOBAQHUU, 2paHUL C80E20 3HAHUA
U HEe3HAHUS, HO8bIX
no3HasamesbHbIX 340404 U
cpedcms 0415 ux 0OCMUMEHUS;
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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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.
[ ]

80
70 -

60

50
40 =

30
20 bd

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.

El Dl
G
F | t
B
| |
| |
E| |2
S N
F i

A ;_)Bxuyera.plp



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)(—)
6. CpaBHUTE YKCIIA: 6 7 ul; 3)4/1_7143/5.

m-n _\3/m2—§/n—2
2 2 3fm 3
e Ym—-3n

3 3 3
7*. Yrpoctute Beipaxkenne M+ +Nn

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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