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Onobpena UKIOBOM KOMHCCUEH CocraBieHa B COOTBETCTBHHM C TpPEOOBaHMAMHU:

(hU3UKO-MaTEMaTHYECKUX (dbenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENb-
TUCIUTLTAH HOTO CTaHJapTa cpemHero (MOJIHOTO) 00IIero 06-
[Tpotokon Ne 1 ot 31.08.2021r. pazoBanus (IIpukaz MwunoOpHnayku Poccum Ne

413 ot 17.05.2012 1. (c U3MEHEHUSIMH)); TUCBMOM
JlenapramMeHTa TOCYyIapCTBEHHOW IMOJUTUKA U B
cdepe nmoaroroBku padounx kaapos u JAI1O Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMEHJANMSIMU T10 OpPTaHMU3allH  IOJTYYCHHUS
cpemHero oOmiero oOpa3oBaHUsI B Tpeaenax Oc-
BOCHHUS 00pa30BATENbHBIX MPOrPaMM CPEIHEro
npodeccuoHalbHOTO 00pa3oBaHWs Ha 0a3e oc-
HOBHOTO O0IIEro 00pa3oBaHUs C Y4eTOM TpeOo-
BaHMI (enepalbHBIX TOCYIAapPCTBEHHBIX 00pa3o-
BaTEbHBIX CTAaHAAPTOB, W TOTy4aeMou mpodec-
CHHM WU CHEIHUATBHOCTH CPEIHETr0 Npodeccro-
HAJIBHOTO 00pa30BaHUS»; IPUMEPHON IPOTPaMMBI

Marematuka
IIpencenaresib HMKJI0BO KOMHCCHHA 3aMm. nupekTopa no yueOHoii padore
A.A. berenueBa A.JO. Ky3bMuH
Aemop:
AxkcenoBa I'.A. — npenoaasaresib PI'6OY BO «AI'TY» OCIT «k BKMPIIK»
Peuenzenmeor:
berenueBa A.A. - npenoaasaresib PI'6OY BO «AI'TY» OCIT «k BKMPIIK»
IMapanosa 10.B. — IpenojaBaTesib MaTeMaTuky Boicuiel kareropuun I'AIIOY AO

«ACIIK»



1. IllosicHuTEABLHAS 3aNIUCKA

PabGouass mporpamma 001Ie00pa3oBaTEIbHON  y4eOHON  MUCHUILIMHBI — «MaremaTuka
npeHa3HaueHa Il  W3YYCeHUS MaTeMaTHKH B  MPO(ECCHOHAIBHBIX  00pa30BaTEbHBIX
opranuzarusax CI1O, peanm3yromux o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHETo (IIOJIHOTO) OOIIEro
00pa3zoBaHus B Mpeeax MporpaMmbl MMOJATOTOBKH crienuanuctoB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIIero 00pa30BaHus IPHU IOJATOTOBKE CIEIIUATUCTOB CPEIHEr0 3BEHA.

PabGouast mporpamma paszpaborana Ha ocHoBe TpeboBanuii DI'OC cpemgHero oO1iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAHUIO U pe3ylbTaTaM OCBOCHHUS Y4eOHOU
JTMCIATUTHHBL «MaremMaTHKa», B COOTBETCTBUHM C PeKOMEHIaIusIMHU TI0 OpraHU3alluy TOTYICHUS
cpenHero odmiero obpazoBaHUs B MpEEIax OCBOCHHUS OOPa30BATEIBHBIX MPOTPAMM CPEIHETO
npodecCHoHAIbHOTO 00pa3oBaHMsI Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUS C YY4ETOM Tpe-
OoBaHuii (enepadbHBIX TOCYJApPCTBEHHBIX 00pa30oBaTENbHBIX CTAaHAAPTOB M  IOJIy4aeMOi
CIIENUATILHOCTH  CpelHero  mpodeccruoHambHOro  oOpa3oBanus (muchbMo  JlemaprameHTa
rOCYyJapCTBEHHON MOJUTHKM B cdepe moarotoBku padounx kaapoB u IO MwunoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Copep:xanue nmporpaMMmsl «MaTeMaTHKay HAIPABICHO HA JOCTHKEHHUE CISAYIONINX IeJIeii:

e oOecrieueHue CcHOPMUPOBAHHOCTH  MPEJICTABICHUH O COLMANBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOpax CTAHOBICHHS MAaTEMaTUKU;

e o0OecnedyeHrne cHOPMHUPOBAHHOCTH JIOTUYSCKOTO, AJITOPUTMHYECKOTO M MaTeMaTHYeCKOTro
MBIIUICHHS,

e oOecrieueHue cHOpPMUPOBAHHOCTH YMEHUN NPUMEHSATH MOJYYCHHBIC 3HAHUS NPH PEIICHUH
PA3IMYHBIX 3ada4,

e o0OecreueHre CHOPMHUPOBAHHOCTH TMIPEJCTABICHUA O MaTeMaTHKe KaK dYacTh oOIe-
YEIIOBEYECKOW KYJIbTYphI, YHUBEPCAILHOM SI3BbIKE HAYKH, TTO3BOJISIOIIEM OIUCHIBATh M M3y4aTh
PCATBHBIC MTPOLCCCHI U SIBJICHUA.

B pabouyio mporpamMmy BKIIIOYEHO COJIepKaHWE, HaNpaBJICHHOC Ha (OPMHUPOBAHHE Y
0o0ydJaronuxcsi KOMIeTeHIInd, HeoOXxoauMbIx st kadectBeHHOTo ocBoeHust IIIICC3 CIIO Ha
06aze oOcHOBHOro oOmiero o0pa3oBaHHMA C TOJXYYEHHEM CpEIHEro oOmero o0pa30BaHUS;
MPOTPaMMBI IOJTOTOBKH CIICIIHAIIMCTOB CPEAHETO 3BEHA.

1.1. OO0mas xapakTepuCTHKA y4eOHO! TUCHUILVINHBI «MaTeMaTHKa:
ajiredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3Aa, TeOMeTPHsI»

Marematuka sBiusiercs  (pyHAaMEHTanbHOW  00IIe00pa30oBaTENbHON  TUCIUIUIMHON €O
CIIOKHBIIMMCS YCTONYMBBIM COZEpKAaHUEM U OOUIMMH TpeOOBaHUSIMU K TOATOTOBKE 00Y-
YarOIINXCS.

IIpu ocBoenun crnenuambHocTedt CIIO: 15.02.12 MoHTax, TeXHUYECKOE OOCTy)KMBaHUE W
PEMOHT TPOMBIIUICHHOTO o0OopynoBaHusi (mo otpacisMm) (6a3oBas moaroroska); 15.02.14
OcHalieHue cpeicTBaMHM aBTOMATH3ALMK TEXHOJOTHYECKHX TMPOILIECCOB W TMPOU3BOJACTB (IO
otpaciisim) (6a3oBas moarotroBka); 26.02.02 Cynoctpoerne (0azoBas moarotorka); 26.02.03
CynoBoxnenue (yriay0OiaeHHas moAarotoska); 26.02.05 DKCIuTyaTanus CYJIOBBIX
YHEPreTHUECKUX YCTAaHOBOK (yriayOJieHHas moaAroToBka); 26.02.06 DKCIuTyaTanus
CYJIOBOTO 3JIEKTPOOOOPYIOBaHUS U CPEACTB aBTOMATHUKHU (0a30Bas MOJATOTOBKA) TEXHUYECKOTO
npohecCHOHATFHOTO 00pa30BaHMsI MaTeMaTuKa u3ydaetcs Oosee yrimyOiaeHHO, Kak mpoduiabHas
yueOHasi IUCUUIUINHA, YYUTHIBAIOIIAs Crieu(UKy OCBaUBAEMbIX CIIELUATbHOCTEH.

DTO BBIpaxaeTcss B COACPX)AHUM OOYYEHHs, KOTUYECTBE YaCOB, BHIICTSEMBIX HAa H3yueHUE
OTJIENbHBIX TE€M MPOrPaMMBbI, IITYOMHE MX OCBOEHHS OOYYalOIIMMHUCS, BUJAX BHEAYAUTOPHOMN
CaMOCTOSTEIIbHON PabOThI 00yUYarOIIHXCS.

OO0mme Heu M3ydeHHs] MAaTEMaTUKU TPAIMLMOHHO PEaTU3YIOTCs B UEThIPEX HAIlPaBJICHUAX:



o01iee nmpeacTaBiIeHue 00 UIesIX U METOJaX MaTeMaTHKH;

MHTEIJIEKTyaJIbHOE Pa3BUTHE;

OBJIa/IeHUE HEOOXOJMMBIMA KOHKPETHBIMU 3HAHUSIMUA U YMEHUSMU;

BOCIIMTATEIbHOE BO3JICHCTBHE.

M3yuenne MaTeMaTUKK YYUTBHIBAET CIIeUM(UKY OCBAaUBAEMbIX 00YUYaIOIIMMUCS CIEIUaTbHOCTH

CIIO u oGecrieunBaeTcs:

BHIOOPOM PA3ITMYHBIX TOAXOIOB K BBEICHHUIO OCHOBHBIX ITOHSITHIA;

dbopMHpPOBaHHEM CHCTEMBbI YYEOHBIX 3amaHui, oOecrneunBarOmMX dS(PekTuBHOE OCY-
IIECTBJIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

o0oraiieHreM CIeKTpa CTWICH y4eOHOU NEesATENbHOCTH 3a CUET COIVIACOBAaHUS C BEAYIIUMH
JEeSTEIIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIICIIUATBHOCTH.

[IpodunapHas cocraBisionias OTpakaeTcsi B TPEOOBAHUSAX K TOJTOTOBKE OOYYaIOIIUXCS B

HacCTHu:

o01Iel cucTeMbl 3HaHMI: COJIEpKaTeIbHbBIE IPUMEPHI UCIIOJIB30BAHUS MAaTEMAaTHUECKUX UJICH 1
METO/IOB B MpO(heCCUOHATBLHOM eI TEIbHOCTH;

YMEHHIA: pa3uine B ypOBHE TPEOOBAHUI K CIIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;
MPaKTUYECKOTO HCIIOJIb30BaHMS TIPUOOPETCHHBIX 3HAHWA W YMEHUW: WHIWBHIAYAIHHOTO
y4eOHOT'0 ONBITa B MOCTPOCHUH MAaTEMAaTHYECKUX MOJIEJICH, BHITOTHECHUH HCCIICOBATEIHCKUX
MPOEKTOB.

Copepxanre y4eOHOW ITUCIHUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH COJEp-

KaTCJIbHBIMU JTMHUAMU O6yquI/I$I MaTEMAaTHKE:

anreOpanveckas JIMHUS, BKIFOYAOIIAsi CUCTEMATH3AINIO CBEJCHHI O YHCIIaX; H3y4eHHEe HOBBIX
u 0000IIeHHEe paHee W3YYEHHBIX orepanuii (BO3BEICHHE B CTENCHb, W3BJICYCHHE KOPHS,
norapu(MHpOBaHHUE, CUHYC, KOCHUHYC, TAaHT€HC, KOTAaHT€HC M OOpaTHbIE K HUM); W3y4YEHHUE
HOBBIX BHJIOB YHCJIOBBIX BBIPQXKECHUN U (OPMYIT; COBEPIICHCTBOBAHHE MPAKTHUECKUX HABBIKOB
U BBIYUCIHUTEIBHOW KyJIbTYpbl, pacIIUpEHHE U COBEPLICHCTBOBAHME alreOpandeckoro
anmapara, cHOpMHpPOBAaHHOTO B OCHOBHOW IIKOJE, W €ro NPHUMEHEHHE K PEIICHHIO
MaTeMaTUYECKUX U MPUKIAJHbIX 33/]a4;

TEOPETUKO-PYHKIIMOHATbHAS IMHUS, BKIIOYAIOIIAs CHCTEMATU3allMIO0 U PACIIUPEHHUE CBEICHUIN
0 (pyHKIHSIX, COBEPIICHCTBOBAaHUE TPaUIECKIX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMH HUJIESIMU U
METOJJaMH MaTEeMaTHYeCKOro aHaju3a B 00beMe, MO3BOJISIOUIEM UCCIIE0BAaTh dJIEMEHTapHbIE
(GYHKIIMM W peliaTh MPOCTEHINEe TeoMEeTpudecKue, (U3MUECKhe W JPYrue MPUKIATHBIC
3a]a4u;

JUHUS YPAaBHEHHN W HEPaBEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUM U MCCIECIOBAHUM MaTeMa-
THYECKHX MOJIeIeH, IepeceKaromascs ¢ ajlreOpandecko W TEOPETHUKO-()YHKIIMOHAIBHON
JUHUSMH M BKJIIOYAIOINAs pa3BUTHE U COBEPIICHCTBOBAHHME TEXHUKH alNre0panyecKux
npeoOpa3oBaHU Ui PEIICHUsS YpPaBHEHUM, HEPAaBEHCTB M CHUCTeM; (HOPMHPOBAHHE CIIO-
COOHOCTH CTPOUTh M HCCIEAOBaTh MPOCTEHIlNe MaTeMaTHYeCKUe MOJETH MpU pPELIeHUU
MPUKIIAIHBIX 33]1a4, 33714 U3 CMEKHBIX U CHEIUATbHBIX JUCIUIUINH;

reoMeTpuuecKas JIMHMS, BKJIOYAIONIAasl HarJsigHble MPEICTABIECHUS O MPOCTPAHCTBEHHBIX
durypax u u3ydyeHHE HX CBOMCTB, (HOPMHUPOBAHME U PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, paA3BUTHE CIOCOOOB TEOMETPUYECKUX H3MEpPEHUH, KOOPAWHATHOIO U
BEKTOPHOT'O METOJIOB JIJIsl pELICHHS] MATEMaTUYECKUX U MIPUKIATHBIX 3a71a4;

CTOXACTHYECKasl IMHUS, OCHOBAaHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHUH, PEICTABICHUN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpa.

Pazaenbl (TeMbl), BKIIOYCHHBIC B COJICpKAHUE YUYCOHOW TUCHUILINHBI, SBISIOTCS OOIIUMH IS

BCEX CHEIUAaIbHOCTEH TeXHMuYeckoro mnpoduis mpodeccruonambHoro obpazoanus (15.02.12,
15.02.14, 26.02.02, 26.02.03, 26.02.05, 26.02.06).



B paGoueii mnporpamme y4eOHBIH MaTepuan TpEACTaBiIeH B QopMe dYepeayromerocs
pa3BepThIBaHUS  OCHOBHBIX  COJEP)KATENbHBIX  JIMHUK  (anreOpamyueckoil,  TEeOpeTHKO-
(GYHKIIMOHATLHOM, YpaBHEHUH M HEPABEHCTB, TEOMETPHUUECKOM, CTOXAaCTHYECKOH ), UYTO TIO3BOJISIET
THOKO HMCIIOB30BATh HX PACIIONIOKEHUE U B3aUMOCBSI3b, COCTABIISATh KAJICHAAPHO - TEMaTUYECKUI
MJaH, Y4uThIBas crnenuduky ocBamBaeMmblx crenuanbHocTe CIIO, rnyOuHy wu3ydeHus
MaTepuana.

Conepxxanne paboueit mporpamMmbl paccuntaHo Ha 210 dgacoB. Pacmpenenenue 4acoB 10
pazmenaM HM  TeMaM [POTpPaMMbl  MPOU3BENCHO C y4ETOM TEXHHYECKOro mpoduis
npodeccuoHaibHOTO0 oOpa3oBanus. [Ipodunusamus 1eneil MaTeMaTHYeCKOro o0pa3oBaHUs s
CHEHUALHOCTEW TEeXHUYECKOTro Mpoduiis mpeanoiaraeT yCHUJICHHE U PACIIUPEHUEe MPUKIATHOTO
XapakTepa U3y4eHHs] MaTeMaTUKH, IPEUMYILECTBEHHON OpUEHTAIK Ha alTOPUTMUYECKUI CTHIIb
MO3HABATEIILHON J1eATEeTHhHOCTH.

N3yuenne o6mieoOpa3oBaTenbHONM Y4eOHOW NUCHMIUIMHBI «MaTeMaTukay 3aBepliaeTcs
MOJIBEJICHUEM UTOTOB B (hOpMe DK3aMEHA B paMKax MPOMEKYTOUHOM aTTecTaruu o0ydaromuxcs B
nporecce ocBoenus [ITICC3 CIIO ¢ momydeHnem cpeaHero oomero oopa3oBaHus.

C 1enpro akTHBHU3AIUH JEATEILHOCTH OOYYaONIUXCS Ha YPOKE UCIOIB3YIOTCS CIIEAYIOIINE
TUAAKTUYECKUE WUTPbl: MaTeMaTHYeCKOe JOMUHO, KapTOYKHM OOpaTHOW CBA3HM, MaTeMaTU4YeCKUi
00, MO3roBasi aTaka; YBPUCTHUECKHE M TTOUCKOBEIE Oece/bl, yaeOHbIE KPOCCBOP/IBI, MaTeMaTHUe-
CKHe AUKTaHThI; ypoku Tuna KBH.

[Ipn u3yuenun mucrumumHbl «MaTemaTtukay oOpalaeTcs BHHUMAaHHE OOY4arolnxcs Ha ee
MPUKIIATHOM XapakTep, Ha TO, TJ€ M KOrja MU3ydyaeMble TEOPETUUYECKUE MOJIOKEHUS U MpaKTHue-
CKH€ HaBBIKA MOTYT OBITh MCIOJIh30BaHBI B OyIyIIel MPaKTUIECKON e TeIbHOCTH. B mporpamme
MOMYEPKHUBAIOTCS MEXAUCLHUITIMHAPHBIE CBS3M MAaTEeMAaTHYECKOTO COJIEp)KaHUS C y4eOHBIM CO-
nepxkanuem: 1) 6a3oBbix oOpaszoBarenbHbIX AucHUILINH (OBX); 2) yaeOHbIe TUCITUTUIHHEI IO BBI-
o6opy (Muadopmaruka, ®usuka); 3) nonosHUTENbHBIE YaeOHbIEe TUCIUTLTNHEI (COBpeMEeHHOE ecTe-
CTBO3HAHUE); 4) o0menpoPecCHOHANBHBIX AUCHUILTUH (DIEKTPOHUKA U IIEKTPOTEXHUKA (IS
crett. 26.02.06), KoncTpyKkTOpCKast MOATOTOBKA MPOU3BOJICTBA B CYJOCTPOUTEIHLHON OpraHu3aIiuu
(ms cmen. 26.02.02), CynoBble 3HepreTudeckue ycraHoBku (mns cmem. 26.02.05), HaBurarmus,
HaBHUTAIIMOHHAS TUIPOMETEOPOJIOTHS U Jtorus (s crett. 26.02.03), DinekTpoHrKa U 3JIEKTPOTEX -
HUKa, MexaHu3alus W aBTOMATHU3AIMS TEXHOJIOTHYECKHUX IPOIECCOB PHI000OPa0ATHIBAIOIINX
npou3BoACTB, MHxeHnepHas rpaduka, Texunueckas mexanuka (s crei. 15.02.12, 15.02.14).

N3ydyenne maTepuana mpoBOAUTCs B (hopMe, TOCTYITHOW MOHMMAHUIO, 4 TaKKe COONI0IaeTcs
MIPEEMCTBEHHOCTh B 00Y4YE€HUHU, €IMHCTBO TEPMHUHOJIOTMH U 0003HAUYEHUN B COOTBETCTBUHU C JICH-
CTBYIOIIIUMHU TOCYIapCTBEHHBIMU CTaHAapTamu. [Ipu mpoBeieHUN 3aHATH:

WCITONIB3YIOTCSI YI€OHBIE TTOCOOHS, TEXHUYECKHE U HATJISAIHBIE CPE/ICTBA O0YUEHNS,;
MPOBOJASTCS HECIOXKHBIE ACTYKTUBHBIE U HHAYKTUBHbBIE PACCYKICHUS;
00OCHOBBIBAIOTCS IIaTU PELICHUS 3a7a4;

bopMynupyroTCS ONpeeIeHNUs MaTEMaTHUECKUX TTOHATU;

MOJIB3YIOTCA MAaTEMATUYECKONM TEPMUHOJIOTUEN Y CUMBOJIMKOM;

MUCHbMEHHO 0OPMIISIIOTCS pELIeHUs 3a/1a4;

bopMyITUPYIOTCS Ha MATEMATHUECKOM SI3bIKE HECIIOKHBIE MPUKIIATHBIE 3a0a4H;
MOJIE3YIOTCS KAIbKYIISITOPOM;

CaMOCTOSITENILHO M3y4aeTcsl Y4eOHbII MaTepHall.

B mpouiecce ocBoeHUsT MaTEMATHKHU MCTOIB3YETCS CaMOCTOsTENbHAsI paboTa B o0beme § ua-
COB, U3 HUX 4 Yaca MHIANBUAYAIbHBIX IPOECKTOB.

B nensax s ¢dextuBHON peanuzanuu TaHHON MporpaMmbl, GOpMHUPOBaHUS 0OIUX U mpodec-
CHOHAJIbHBIX KOMIIETEHUUN O0ydarouuxcs MpernojaBaTellb UCHOIb3YeT COBPEMEHHbIE JUIAKTH-
YECKUE MPUEMBI U METObI (MPOOIEMHOE U3TI0KEHUE YIeOHOTO MaTepHala, HCIOIb30BaHUE TIPO-
OJIEMHBIX BOIPOCOB U 33JaHUI, MCCIIEI0BATENbCKOE (OPMUPOBAHNE MATEMAaTUUYECKUX MOHSATHUH,
UTPOBBIC TEXHOJIOTHH, METO]] TIPOSKTOB H JIP. ).



1.2. MecTo y4eOHOH IMCHUIIMHBI B Y4e0HOM IJIAHE

VYyebnas pgucnuiinHa «MaTteMaTukay SBISETCS Y4eOHOW JUCIUIUIMHOM W BXOAWT B

00111e00pa30BaTeNbHYIO MOATOTOBKY KaK MPOo(UiIbHAS AUCHUIUINHA.

[TocnenoBarenbHOCTh M3yYEHUSI TEM IMPOrpaMMBbl pacKpbIBaeTcsl B TemMaTHueckoM ruiane. [lo

KOKIOW TeMe MPUBOAITCS 00001IeHHbIe TPeOOBAaHUS K TMYHOCTHBIM, METAIIPEIMETHBIM U TIPE/I-
METHBIM pe3yJbTaTaM.

1.3. Pe3yabTaTbl 0CBOCHUSA YUeOHOW TUCIUIIIHHBI

OcBoeHue conepkaHusi y4eOHOW IUCIUIUIMHBI «MaremaTthka» 00eCTeYHBACT TOCTHKCHHUE

00YYaIOUIMMUCS CIICAYIOIIUX Pe3yabmamos:
JUYHOCHHBIX:

c(OPMHUPOBAHHOCTh TMPEJACTABICHUA O MaTEeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYyKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJaX MaTEMaTHKHU;

NOHMMAaHWE  3HAYUMOCTHM  MATeMAaTUKW [  HAyYHO-TEXHHUYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHMSI K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KYIbTYpHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMATUKH, IBOIIOLIMEN MAaTEMAaTUYECKUX UIEH;
pa3BUTHE JIOTUYECKOIO MBIIUICHHS], MPOCTPAHCTBEHHOIO BOOOPAXKEHUS, alTOPUTMHUYECKOMN
KYJIbTYPbl, KPUTHYHOCTH MBIIIJICHUS Ha YpPOBHE, HEoOXomuMoM Uil OymyIiei
poeCCHOHAIBHON JEATENHHOCTH, JIJIS IPOJOJDKEHUST 00pa30BaHus M CaMO00pa30BaHNs,
OBJIAJICHUE MAaTEMAaTUYCCKUMHU 3HAHUSMU M YMEHHUSMH, HEOOXOAMMBIMH B TIOBCEIHEBHOM
KU3HU, JUISI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH ¥ JUCLMILTUH
npodeCCHOHATIBLHOTO LHUKJA, A MOJydeHHs OOpa3oBaHHMs B 00JacTax, He TpPeOyIOIUX
yTIyOJICHHON MaTeMaTH4eCKOW MOATOTOBKH,

TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHMIO, B TOM YHCIIe caMOO0pa30BaHUIO, HA MPOTSHKEHUN
BCEH JKM3HU; CO3HATEIbHOE OTHOUIEHHE K HENpephIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
YCHEIIHOM MPO(eCCHOHATBHOM U 00IIIECTBEHHOM JIeATeILHOCTH;

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENTbHOM TBOPUYECKOM U OTBETCTBEHHOM AESITEIbHOCTH;
TOTOBHOCTH K KOJUIEKTHBHON paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIeIOBATEILCKONW, TMPOCKTHOM W JIpPYruX BHUIAX
JeSATEIbHOCTH;

OTHOIIEHHE K NPO(EeCCHOHATBHOM AESITeNbHOCTH KaK BO3MOXHOCTH YYacTHUs B PELICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

Memanpewuemnblx:
® YMCHHEC CAMOCTOATCIBHO ONPCACIATL LHECIU NCATCIBHOCTH U COCTABJIATH IIJIAHBI ACATCIBHOCTH,

CaMOCTOATENIBHO ~ OCYIIECTBJISITh, KOHTPOJIUPOBaTH U  KOPPEKTUPOBATh JEATEIbHOCTH;
UCII0JIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI IJIsl IOCTUKEHUS MOCTABIECHHBIX LIeJIel U pean3aiuu
MIJIAaHOB JICSITEIBHOCTH; BBIOMPATh YCIICITHBIE CTPATETHH B PA3IUYHBIX CUTYAIIHIX;

YyMEHHE TPOAYKTUBHO OOMIATBCSA W  B3aMMOJICHCTBOBATH B  IIPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIUH JAPYTUX YYaCTHUKOB JIEATEIHHOCTH, 3PPEKTUBHO
paspeniaTh KOH(IJIUKTHI,

BJIAJCHUE HaBbIKAMH  II03HABATEIbHOH, Yy4YeOHO-HCCIICIOBATEIbLCKOW M IPOCKTHOM
NeATeTLHOCTH, HaBBIKAMHM  pa3pelieHus MpoOJjeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHUIO Pa3INYHbIX
METOJIOB ITO3HAHMS,

FOTOBHOCT W  CHOCOOHOCTH K CaMOCTOSATEIbHOH  HMH(POPMAIIMOHHO-TI03HABATEIbLHOM
JEATECILHOCTH, BKJIIOYAs YMECHHE OPHCHTHPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(OpMAIUH,
KPUTUYECKH OIEHWBATh W HWHTEPHPETUPOBATH WHOOpMAIMIO, TOJYYaeMYyI H3 Pa3IUIHBIX
WCTOYHHKOB;



BJIQJICHUE SI3BIKOBBIMM CPEJICTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO M3Jaratb CBOK TOYKY
3pEHHsI, UCIIOIb30BATh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIQJICHE HABBIKAMU MO3HABATENBHON pedIieKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI U
MBICJIUTEIBbHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATENIBHBIX 33124 U CPEACTB Ul UX JOCTHIKECHHS;

[EJICYCTPEMJICHHOCTh B TIOMCKAaX W TMPUHSATHU PEIICHUN, COOOpPa3sUTEThbHOCTh U HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIPUHUMATH KPAcoTy U
TapMOHHIO MUDa;

npeomemmuuix:

c(OpMUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHKE KaK YacTH MHUPOBOW KYJIbTYPbl U MECTE
MaTeMaTUKH B COBPEMEHHOM IIMBUIIM3AINH, CIIOCO0aX OMHCAHMS SBJICHUM peaabHOro MUpa Ha
MaTEMaTUYECKOM SI3bIKE;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYeCKUX TMOHATUSX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJIEAX, MO3BOJISIONIMX OMHUCHIBATH W H3y4yaTh pa3HbIe MPOLECCH U
SIBJICHUS; TOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MaTEMaTHUYECKUX TEOPHil;
BIIQJICHUE METOJaMHU JIOKA3aTeIbCTB W AJNTOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTH,
MPOBOJIUTH JTOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1ay;

BJAQJICHWE CTAHJApPTHBIMM [PUEMaMH pEIIEeHUS PalUOHANBHBIX M UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YPAaBHEHUU W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JJIsi TIOMCKA MYTH PELICHUS
U WUTIOCTPALIUY PELlIeHUs] YpaBHEHHU I U HEPaBEHCTB;

c(hOpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEeMAaTUYECKOTO aHAIN3a M UX
CBOWCTBaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh IOBeACHUE (QYHKIUH, HCIOIb30BaHUE
MOJTyYEHHBIX 3HAHUH JJIsl ONMCAHUS U aHAlIu3a PeabHbIX 3aBUCUMOCTEHH;

BJIQJICHUE OCHOBHBIMH TOHSTUSMH O IUIOCKMX U TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, #X OCHOBHBIX CBOWMCTBaX; C(HOPMHUPOBAHHOCTh YMEHHUS  PACIO3HABATh
reoMerpuueckue GUIypbl Ha uYepTexax, MOJENSIX U B peEaJbHOM MHpE; MpPUMEHEHUE
M3YYCHHBIX CBOMCTB reOMETpHUECKUX GUTYp U GOpMyH TSl pElIeHUsT TEOMETPUUECKUX 3a/1a4
U 3aJ1a4 C MPAaKTHUYECKUM COJIepPKaHUEM;

c(OpPMUPOBAHHOCTh TPEICTABICHUN O MpOIeccax M SIBICHUSX, UMCIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaTbHOM MHUPE, OCHOBHBIX MOHSATHIX
3JIEMEHTAapHOM TEOPUU BEPOATHOCTEH; YMEHUW HaXOIWTh U OLEHHUBATh BEPOSTHOCTU
HACTYTUICHHSI COOBITUH B MPOCTEUIIINX MPAKTUISCKUX CUTYAIIUSIX U OCHOBHBIC XapaKTEPUCTUKHI
CIIyYalHBIX BEJIMYMH;

BJIQJICHUE HAaBBIKAMHU HCIIOJB30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX MNPOTrpaMM IMPU PEIICHUHU
3ajad.

IIporpamma paccunrana Ha 210 yacoB crnenpanbHOCTsIM CITO TexHuyeckoro npoduis. M3 Hux

aynutopHas (oOs3aTenbHasi) Harpy3ka oOydarommxcs — 186 daca; camocrosiTenbHas padbora
00ydJaronmxcs — 8 4acos.

B xone n3ydeHus: qUCHUIUIMHBI TPOTPAMMON MPETYCMOTPEHB! 9 KOHTPOIBHBIX padoT: Ne 1 mo

pazaeny 1; Ne 2 mo paznmeny 2; Ne 3 o pazneny 3; Ne 4 mo teme 4.1; Ne 5 mo teme 4.2; Ne 6 o
temaM 4.3; Ne 7 o pazneny 5; Ne 8 o paszneny 6; Ne 9 mo remam 7.1 — 7.3; Ne 10 o remam 7.4 —
7.5. Ilpomexxyrounas ¢opma arrectanuu: B 1 cemectpe — nudpepeHIpoBaHHbIN 3a4eT, BO 2
CEMECTpPE — MUCbMEHHBIN 3K3aMEH.



2. TemaTnueckuu mjiaH

HanmeHoBaHMe pa3ie/ioB U TeM

Maxkcu-
MaJbHAH HA-

Koa-Bo aya. yacos npu
o4HO# popme 00yUeHUs

rpysKa, vac. | oo JIao. pak.
pao. 3aH.

BBeagenue 1 1
Paznen 1. Anredpa 22 22
Tema 1.1. PazBuTHe NOHATHS O YUCIIE 7 7
Tema 1.2. KopHu, cTeneHu u Jorapu@mol 10 10
Tema 1.3. IIpeoGpa3oBanue anreOpandecKux BhIpaKe- 5 5

HUH
KourpoJubsHnas padora Ne 1 no pazneny | 1 1
Pa3nes 2. OcHOBBI TPMTOHOMETPHH 15 15
Tema 2.1. OCHOBHBIE TOHATHUSA 1 1
Tema 2.2. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA 5 5
Tema 2.3. IIpeoOpazoBanue MpoCTEHIINX TPUTOHOMET- 4 4

PUYECKHX BBIpaXKEHUI
Tema 2.4. ApkcUHYC, apKKOCHHYC, apKTaHT€HC YHciia 2 2
Tema 2.5. IIpocreiinime TpUrOHOMETPUUECKHUE ypaBHE- 3 3

HUS U HepaseHCcmed
KourpoJabsHnas padora Ne 2 no pazneny 2 1 1
Paznen 3. @yHkuuu, uxX CBOiicTBAa U rpadpuku 21 21
Tema 3.1. ®ynkuuu. IloHATHEe O HENPEPHIBHOCTH | 1
byHKIUHA

Tema 3.2. CpoiictBa ¢yHKIuu. ['padudeckas wHTEp-

nperauus. llpuMepsl QyHKIHOHAIBHBIX 3a- 3 3

BUCHMOCTEW B PEaJbHBIX IpolLieccax U sBie-

HUSX
Tema 3.3. OOpatubie GyHKIIMU 2 2
Tema 3.4. CreneHHbIe, NMOKa3aTeIbHBIC, JTOTapUMHUUIC-

CKHE U Tpuronomerpuueckue ¢pynkuuu. O0- 15 15

paTHbIE TPUTOHOMETpUYECKUE QYHKITMI
KonTtpoabsHnas pa6ora Ne 3 no pazneny 3 1 1
Pa3zgen 4. Hauajia MaTeMaTH4eCKOro aHAJIN3a 39 39
Tema 4.1. TlocnegoBaTenbHOCTH 2 2
Tema 4.2. [Ipon3BoaHast U €€ NPUMEHEHUE 23 23
KouTtpoJubHbie paborsl Ne 4 o Teme 4.2 1 1
3adeTHOe 3aHsATHE 2 2
Tema 4.3. IlepBooOpa3Has 1 HHTETpa 14 14
KonTtpoabsnas padora Ne 5 o reme 4.3 2 2
Pasnen S. YpaBHeHUs] M HEpaBEHCTBA 29 29
Tema S5.1. VpaBHeHus u cucremsl ypaBHeHuil. Hepa-

BEHCTBA U CUCTEMBI HEPABEHCTB C IBYMs IIe- 29 29

pPEMEHHBIMU
KonTtpoabsnas pa6ora Ne 6 o pazneny 5 1 1




Pazgen 6. diieMmeHTa KOMOMHATOPUKH, TEOPHSI BEPO-
SITHOCTEH U CTATHCTHKA

Tema 6.1. OcHOBHBIC TOHATHS KOMOMHATOPUKH

Tema 6.2. DeMeHTHI TEOPHS BEPOSITHOCTEH

Tema 6.3. DneMeHTBl MATEMAaTHYECKON CTaTUCTUKU

KonTposbHas padora Ne 7 o pazneny 6

AN\

RN\

Paspnen 7. I'eomerpus

40

Tema 7.1. IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

Tema 7.2. MHOrOrpaHHUKHU

Tema 7.3. Tena v NOBEpXHOCTH BpAIICHUS

KonTtpoabsnas pa6ora Ne 8 no reme 7.1 - 7.3

- L [ON]| OO

- L [ON]| OO

Tema 7.4. I3mepeHus B reoOMeTpUH

—_—
(o)}

Tema 7.5. KoopainHaThl 1 BEKTOPHI

(O8]

KonTpoabHas padora Ne9 o reme 7.4-7.5

CamocrosiTesbHasi padoTa

NuauBuayaabHbli NPOEKT

Kouncyabranuu

[SEL SR SRE_WRVS)

IK3aMeH

Hroro:

210

186




3. Conepxxanue yueOHOM JUCHUTIIAHBI
BBenenue

MaremaTrka B HayKe, TEXHHKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOIOTUAX U MPAKTHYECKON
nesTenbHOoCTH. Llenu v 3anaun n3ydeHus: MaTeMaTuKH IIpu ocBoeHuu crieruanbHocTteil CITO.

Paznen 1. Anredpa

Tema 1.1. PazBuTHEe NOHATHSA 0 YUCTIE

Lensie u pamuoHanbHbIe Yucna. [leficTBUTENnbHBIE uMcna. [lpubaudicerHvle BbIYUCTEHUS.
Komnnexcrnoie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu n cremenun. KopHu HaTypanbHON CTENMEeHM M3 uuciaa U UX cBoicTBa. CTemeHw C
palMOHAIBHBIMM [IOKA3aTENSIMU, WX cBoWcTBA. CTENEHW ¢ NEUCTBUTENIBHBIMH IOKA3aTENSIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameneMm.

Jlorapugm. Jlorapudm umcaa. OcHOBHOE jorapuMUUYECKOe TOXIECTBO. JlecsITHUHBIE U
HaTypaibHble Jorapudmsl. [IpaBuia aeiicTBuii ¢ norapudmamu. [lepexo Kk HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue ajredpamyeckux BbIpaxkeHuil. [IpeoOpasoBaHue palMOHAIBHBIX, HP-
paIMOHATFHBIX CTETICHHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BBIPAKESHUH.

ApudmeTnueckue IeUCTBUS HAJl YUCIaMHU, HaXOXICHUE TPUOINKEHHBIX 3HAUCHUI BEIMYUH U
MOTPEIIHOCTEN BBIYMCICHH (a0COTIOTHON U OTHOCUTENBHOI ), CPAaBHEHHE YHCIIOBBIX BBIPAKCHUH.

Brrunciienre u cpaBHeHUE KOpHEW. BrinmonHeHrne pacyeToB ¢ paguKaiamu.

Pemienne mppanyoHanbHbIX ypaBHEeHH. HaxokaeHue 3HaYeHU CTENEHel ¢ pallMOHAIbHBIMU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHus BbIpaKeHUH, CoAepKalux creneHu. Pe-
HIEHUE TIOKA3aTeNIbHBIX YPaBHEHUM.

Pemienne npukiiaHbIxX 3a1a4.

Haxoxxnenue 3HaueHui jorapudma mo mporu3BOJIBHOMY ocHOBaHMIO. [lepexom oT omHOrO OC-
HOBaHMS K JIpyroMy. Berancienne u cpaBHeHue jgorapudmos. JlorapudmupoBanue 1 NOTEHIUPO-
BAHUE BBIPAXKEHUI.

[TpubnuxeHHbIC BEIYUCICHUS U PEIICHUS MPUKIATHBIX 3a/1a4.

Pemenue norapudpMuuecknx ypaBHEHUH.

Tema 1.3. IIpeoOpa3zoBanue ajredOpandecKux BbIpaKeHUi

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALMOHAIBHBIX CTENEHHBIX, [OKa3aTeJIbHBIX U
norapu(pMHUECKUX BBIPAKCHUN.

KonTpoasnas padora Ne 1 o pazneny 1

Pa3znen 2. OCHOBBI TPUTOHOMETPHUH
Tema 2.1. OCHOBHBbIE IOHATHS

Paguannas mepa yria. BpamarensHoe nukeHue. CHUHYC, KOCHMHYC, TAaHI€HC U KOTaHIEHC
qucna.
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Tema 2.2. OcHOBHBIC TPUTOHOMETPHYECKHE TOKIECTBA

®opmynsl npuseneHus. @opmynsl cioxkeHus. Dopmynsl yaBoeHUs Popmyavl NOJOBUHHO20
yena.

Tema 2.3. [IpeoOpa3zoBaHus NPoCTEHINX TPUTOHOMETPHYECKHX BbIPasKeHU i

[TpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKUIUN B MPOU3BENECHUE U MPOU3BEICHUS B
CyMMY. Buipaosicenue mpueoHomempuieckux )yHKyuil yepez maneeHc noJ08UHHO20 apeyMeHma.
Tema 2.4. ApKCHHYC, APKKOCHHYC, APKTAHT€HC YUCJIA

OO6paTHbie TpUroHOMeTpuueckrue GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Tema 2.5. Tpuronomerpuyeckue ypaBHeHHsI 1 HEPaBEeHCTBA

[Ipocreiiliine TpUrOHOMETPUUYECKUE YypaBHEHUs. [Ipocmetiwiue mpucoHomMempuiecKue Hepa-
eeHcmaa.

OO0paTHble TPpUTOHOMeTPUYeCKHe (PYHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.

PanraHHbIi METOT U3MEPEHUSI YIJIOB BPAICHHS U CBSI3b C IPaIyCHON MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXIECTBA, (OPMYNBI CIOXKEHHS, YIABOCHHUS, IMPEod-
pa3oBaHUE CYMMbl TPUTOHOMETPUYECKMX (YHKIMI B MpOU3BENEHHE, MPeoOpa3oBaHUE IPO-
U3BEJICHUS TPUTOHOMETPHUECKUX (YHKUUH B cymmy. IIpocreiimme TpUroHOMeTprUuecKue ypas-
HEHUS 1 HEPaBEHCTBA.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.

KonTtpoabsnas pabora Ne 2 no pazneiny 2

Pasznen 3. @yHKk1uM, MX CBOMCTBA M rPaUKH
Tema 3.1. ®ynkuun. [lonsiTHe 0 HenpepbIBHOCTH (PyHKIMHU

®yukuun. O61acTh ONpeNeieHus 1 MHOXKECTBO 3HAYeHUH; rpaduk (QYHKIUHU, TOCTPOSCHUE
rpa¢ukoB PyHKIMH, 3aJaHHBIX PA3THYHBIMH CTIOCOOAMH.

Tema 3.2. CoiicTBa dynkunu. I'padudeckast munrepnperanus. [Ipumepsnl
(YyHKIIHOHAIBHBIX 3aBUCMMOCTEl B peajibHbIX MPoLeccax U siBJeHHSX

CeoiictBa (yHkumu. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHMYEHHOCTH, MEPUO-
TUIHOCTH. [IpoMexyTku Bo3pacTaHusi W YObIBaHHS, HAwOOJbIIee W HAMMEHbBINEE 3HAUYCHUS,
TOUYKHM dKcTpeMyMa. ['paduueckas naTepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBHCUMOCTEH B
peallbHBIX TpoIleccax U SIBICHUAX. ApudMeTHueckue omnepanuu Haja QyHkusmu. CroxkHas
byakuust (kommno3uius). [louamue o Henpepbl8HOCMU DYHKYULU.

Tema 3.3. O0paTHbIe PyHKUMH

Oopammnuie pynkyuu. O6macTh onpeaeseHus U o0JacTy 3HaUYeHU obpaTHOM PyHKIMU. ['pa-
¢uK o6paTHON GyHKINH.

11



Tema 3.4. CreneHHble, NOKa3aTebHbIE, JOrapuMuiecKue 1 TPUrOHOMeTpHYeckne PyHK-
nuu. O0paTHbIe TPUTOHOMeETPHYECKHEe (PYHKIIUH

Onpenenenus GyHKIMIA, ©X CBOWCTBA U IpadUKH.

[IpeoOpazoBanus rpadukoB. [TapamienbHbIN TEPEHOC, CUMMETPHUS OTHOCHTEIIBHO OCel KOOp-
JMHAT U CUMMETPHSI OTHOCUTENIFHO Hayajla KOOPAWHAT, CHMMETPHUSI OTHOCUTENIBHO IPSAMOH ) = X,
pacTsDKEHUE U C)KaTue BAOJIb OCel KOOpAMHAT.

[Tpumepsl 3aBUCUMOCTEH MEXy TEPEMEHHBIMU B PEAbHBIX MPOIECCAX U3 CMEKHBIX JTUCIIHII-
muH. Onpenenenue pynkiuii. [loctpoenue u urenne rpaduxoB ¢pynknuid. Uccnenopanue GyHK-
. CBOWCTBa JIMHEHHOM, KBaJpaTWUYHON, KYCOYHO-TMHEHHONH U APOOHO-IMHEHHON (yHKUINN.
HenpepriBable u nepuoanyeckue ynkuun. CBoHCTBa U rpaduKu CUHYca, KOCUHYCa, TAaHT€HCa U
KoTanrerca. OOpatHble QyHKIMH W uX rpaduxu. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLUH.
[IpeoOpazoBanms rpaduka pyakuun. ['apmonnueckue konebanus. [Ipukinagaeie 3a1aun.

[Toka3zarenbHble, JOrapuPMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U HePABEeHCMEd.

KonTpouabsHnas pabora Ne 3 no pasgeny

Pa3znen 4. Hauaa MaTeMaTHUYECKOr0 AaHAJIN3A

Tema 4.1. IlocJie10BATEJILHOCTH

ITocnexoBaTebHOCTH. Croco0bI 3aJlaHus u CBOICTBa YHCJIOBBIX
nocyieoBaTeIbHOCTe. [lonamue o mnpedene nociredosamenvrocmu. Cywecmeosarnue
npeoeia  MOHOMOHHOU  OSPAHUYEHHOU  NOCAe008AMEeNlbHOCHIU. CymmupoBaHue

nocineaoBarenbHocTell. beckoHeuHo yObIBarolas reoMeTpuyeckasi Iporpeccus U ee CyMMa.
Tema 4.2. [IpousBoaHasi M ee NpUMeHEHHE

IIpousBoanas. [lorsTre o mpon3BoaHON (DYHKINH, €€ TEOMETPUICCKUN, MEXaHUUECKHUMA
U (QU3MUECKUi CMbICI. YpaBHEHHE KacarenbHOM Kk rpaduky ¢yskumu. I[IpaBuna wu
dbopmynsl  muddepeHupoBaHusa, TaOMWIIa MPOU3BOAHBIX AJIEMEHTAPHBIX  (YHKIIHAM.
[Ipon3BosHbIE CyMMBI, Pa3HOCTH, NPOU3BEIACHUsS, dYacTHbIC. [IpOoM3BOJHBIE OCHOBHBIX
aneMeHTapHbIX (QyHkiui. [lpuMeHeHHe NPOWM3BOMHONW K HCCIEAOBaHUIO (GYHKIUA |
noctpoeHuto rpadukoB. HaxoxaeHue HauOONBIIET0, HAWUMEHBIIETO 3HAYCHUS U
SKCTPEMAJIbHBIX 3HA4YCHUH (PYHKIUU. [Ipouzeoonvlie obpamuou (yHKyuu u KOMNO3uyuu
@yHryuu.

[Ipumepsl MCHONB30BaHUS MPOU3BOAHOM ISl HAXOXACHUS HAWIY4YLIeTO pEIIeHUs B
MPUKIAIHBIX 3a7adax. Bropas mpousBojHAs, €€ T€OMETPUUYSCKUN U (PU3UUECKHA CMBICI.
HaxoxaeHue ckopocTH 1j1s mpoiiecca, 3aJaHHOro (popMysoi u rpagukom.

KonTpoabHas padora Ne 4 o teme 4.2
Tema 4.3. IlepBooOpa3Hasi U HHTErpaJ
IlepBooOpa3snass u wuHTerpaj. I[lpuMeHeHHne ONPEACICHHOTO WHTErpasa s

HAXOXJICHUS IUIOMAAN KpUBONHHEWHOU Tpamnenuu. ®opmymna Herotona—IJleiibnuia.
[Ipumeps! MpUMEHEHHsI HHTETpaia B GU3HKE U TCOMETPHUH.
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KonTpoasnas padora Ne 5 o teme 4.3.
Paznes S. YpaBHeHMsI 1 HEPaABEHCTBA

Tema 5.1. YpaBHeHusi u cuctemMbl ypaBHeHuii. HepaBeHcTBa U cicTeMbl HEPABEHCTB €
ABYMSA IlepeMeHHbIMU

YpaBHeHusi W  cuUCTeMbl ypaBHeHHWil. PammoHanpHble, HppallUOHAIIBHBIC,
MOKa3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

Kopuu ypaBHeHuii. PaBHOCHIIBHOCTh YpaBHEHHM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TTPUEMBI UX pelIeHUs (Pa3ioKeHUE HA MHOXUTENH, BBEJICHUE HOBBIX HEU3-
BECTHBIX, ITOJICTAHOBKA, IrpadyMIeCKUHA METOI).

HepaBencrBa. PannoHanbHble, UppallMOHANIbHBIE, MTOKA3aTeIbHBIE U MPUSOHOMEMpPU-
yeckue HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX PEIICHMUS.

Hcnoab3oBaHue cBOMCTB M rpadukoB GYHKIMH IPH pelllIeHUH YPABHEHUH N Hepa-
BeHCTB. Meton umHTepBanioB. M300pakeHHE Ha KOOPAMHATHOM IIJIOCKOCTH MHOECTBA
peuieHui ypaBHEHU U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHUCTEM.

[Ipuknagnelie 3a1aun

[IpuMeHeHne MaTeMaTUYECKUX METOJOB ISl PEIICHHS COAEPKATEIbHBIX 3a7a4 U3 pas-
JUYHBIX 00J1aCTei HayKu U MPAKTUKH.

NHuTtepnperanus pe3ysbrara, ydeT pealbHbIX OTpaHUYCHUMN.

KonTpoubsnas padora Ne 6 no pasgeny 5

Paznen 6. KomOMHATOPpHKA, CTATUCTUKA U TEOPHUSI BEPOATHOCTEMH
Tema 6.1. Di1ieMeHTHI KOMOMHATOPUKH

HcTtopust pa3BuTHST KOMOMHATOPUKH U €€ POJIb B PA3NIMUHBIX Chepax dYeIOBEUeCKOn
KuzHenesaTenbHoCcTH. (OCHOBHBIE TOHATUS M MpaBWia KoMOWHATOpuku. Pemienue
KOMOMHATOPHBIX 3a/1a4y: 3aJa4yd Ha TOJICYET YHClia pa3MEIleHUi, TepecTaHOBOK, codeTa-
HUW, pelieHue 3amady Ha mepebop BapuanToB. Dopmyna Omnoma Herorona. CBolicTBa
OmHOMUHANBHBIX KodhummenToB. Tpeyronpauk [Tackas.

Tema 6.2. DjieMeHTBI TEOPHUH BEPOATHOCTEH

HcTopus pa3BuTHs TEOPUH BEPOSITHOCTEH U €€ POJIb B pa3IMYHBIX C(hepax YeIoBEUeCcKOM
Ku3HenesaTenbHocTH. Cobbimue, 8epossmHOCHb cOObLIMUS, CEOUCMEA 8epOSMHOCMEU, ClOo-
Jrcenue u ymHodcenue gepossmuocmeti. IloHsiTHe 0 He3aBUCUMOCTU cOObITUI. Brruncienue
BEPOSATHOCTEH. [Juckpemnas ciyyaiinas eenuduna, 3aKon ee pacnpeoenenus. Yucnoguvle xa-
PAaKmepucmuKky OUCKpemHou Ccayyatnol eerudunsl. [lonsmue o 3aKoHe OONbUWUX HUCE.
IIpuknaousvie 3adauu.

Tema 6.3. DJIeMEeHTBI MATEMATHYECKOI CTATHCTUKH

Vctopus pa3BuTHS CTaTUCTUKUA U €€ POJIb B PA3JIMYHBIX cepax uelOBEUECKON JKU3HE-
nestenbHOCTH. [IpencraBnenne naHHBIX (TAaOJUIBI, TUArpaMMbl, TpapuKH), ceHepanbHas
COBOKYNHOCHb, 8b100pKA, cpedHee apupmemuueckoe, meouana. Ilowsmue o 3adauwax ma-
memMamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoAMHOCMHbIX MEMOOO08.

13



KonTpoabsHnas padora Ne 7 o pazneny 6

Pasznea 7. I'eomerpus

Tema 7.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnoniokeHue ABYX MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXAY NpsIMbIMU. B3a-
MMHOE€ PACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEM. llapamienbHOCTh MpAMOW M IJIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [leprneHAMKYISIpHOCTh OpsIMOM M IUIOCKOCTH. [leprienau-
KYJISIp U HaKJIOHHAsA. YTOJ MEXAY IPSAMOU U INIOCKOCTBIO. Teopema 0 TpeX NepreHIuKYIIs-
pax. JIByrpaHHbld yroa. Yros MeXAay IUIOCKOCTSIMHU. llepneHauKyIsipHOCTh JBYX
IJIOCKOCTEM.

['eomeTpuueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: MapalIeNbHbIN MepeHoC, CUMMETPHS
OTHOCHUTEINBHO TIOCKOCTH.

[Ipr3Haky ¥ CBOMCTBA MapaUICIbHBIX U NEPIEHIUKYIAPHBIX MIIOCKOCTEH.

PaccrosiHre OT TOYKM 10 MJIOCKOCTH, OT MPSMOW 0 IJIOCKOCTH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU, MKy CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY POU3BOJIBHBIMU (PUTypaMu B
MPOCTPAHCTBE.

[TapannensHOE TPOSKTUPOBAHKUE M €r0 CBOWMCTBA. Teopema 0 niowaou opmo2oHAIbHOU
npoeKyuy MHO20Y20bHUKA. B3auMHOE PacronoKeHHe MPOCTPAaHCTBEHHBIX (UTyYD.

N300paxkeHne MpoCcTpaHCTBEHHBIX QHUTYP.

Tema 7.2. MHOrorpaHHHKH

Bepwunvl, peopa, epanu mnozoepannuxa. Pa3seprka. MHOrorpansbsle yribl. Beimykibie
MHOTOrpaHHUKHU. TeopeMa Ditnepa.

[Tpusma. [Ipsimast u vaxnonnas npusma. [pasunbpHas npusma. [apamnenenunesn. Kyo.

[upamupa. [IpaBuiibHas nupamuga. Y cedyeHHas nupamuaa. Terpasap.

CumMetpu B KyOe, B apajijiesieniumesie, B Ipu3Me U MupaMuje.

Ceuenus Ky0a, MPU3MBI U TUPAMUJIBL.

[IpencraBienre o0 MpaBWIBHBIX MHOTOTpaHHHMKAaX (TeTpa’ape, KyOe, OKTasjpe, Noje-
KadJIpe ¥ KKOcadape).

Tema 7.3. Tes1a M MOBEPXHOCTH BpalleHH ST

Hunuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBast TIOBEPXHOCTH, 00-
pasytromiasi, pazBepTka. OceBble CEUEHUS U CEUEHUS, TapajlIeIbHbIE OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs k chepe.

KonTpoabnas padora Ne 8 mo temam 7.1.- 7.3.
Tema 7.4. U3mMepeHusi B reOMeTPpUH

O6bvem u ero nzmepenue. arerpanbHas popMyna oobema.

@opmynsl 00beMa KyOa, MPSMOYTOJIBHOTO MapayljiesienuIea, MPU3MbI, THIUHAPA.
®opmyiel 00beMa MUpaMuIbl B KOHyca. DOopMyIIbl IUIOMAIM MOBEPXHOCTEH NWIMHIPA U
koHyca. ®opmynbl 00beMa mapa u miomaau chepsl.

[Togo6ue Ten. OTHOMIEHUS TII0AIeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEI.
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Tema 7.5. KoopanHaThl H BEKTOPBI

[IpsiMmoyronbHas (ekapToBa) cucTeMa KOOpAMHAT B IMpocTpaHcTBe. PopMya paccTos-
HUSL MEX]Ly IBYMS TOUKaMU. Y paBHEHUSI OKPYKHOCTH, C(PepBl, niockocmu u npsamoti.

Bekropsl. Moayns Bektopa. PaBeHCTBO BekTOpoB. ClokeHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. Pas3nokeHne BEKTOpa MO HAMpaBICHUSAM. YTOJI MEXIy [IBYMs BEK-
topamu. Ilpoekuus Bektopa Ha ocb. Koopnunatel BekTopa. CKalsipHOE MPOU3BEICHHE
BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PELIEHUHA MATEMATHUUYECKUX W MPUKIAJIHBIX
3a/1a4, MpU JOKa3aTeIbCTBE TEOPEM CTEPEOMETPHUHU.

KonTpoasnas padora Ne 9 no remam 7.4.- 7.5.

3.2. IHAUBUAY AJIBHBIE ITPOEKTbI

Teopema Buera n komOuHaTOpHKA.

[IpenpicTOprsi MaTeMaTHYECKOro aHajau3a. 3HAYCHHE MPOU3BOJHON B PA3IUYHBIX OOIACTAX
HayKU.

CrnyyaiiHble COOBITHS U MX MAaTEeMAaTUYECKOE OMHMCAHUE.

[Tpumenenune Tpuronomerpuu B pusnke. OdIacTH NPUMEHEHUS] TPUTOHOMETPHUH.

3araJKky 1 TAMHCTBEHHAs SHEPreTUKA TUPaMU.

I'eomeTpus B )KMBOIUCH.

I'eomeTpus B ckynbnType.

I'eomeTpus B apXUTEKType

3araJku ¥ rapMOHUS MPaBUIIBHBIX MHOTOTPAHHHUKOB.

30110TO€ COKPOBHIILE TEOMETPHUH - JIoTapuMuIecKas Criupab.

Momnoxkpuctamisl u [11aToHOBBI TENA.

DNEeMEHTHI TEOPUH BEPOATHOCTEN B HAPOAHBIX UIPax.

Ponb cTaTUCTUKYM U TEOPUH BEPOSITHOCTEH B pa3BUTUU (PU3UKU.

[TpuxiagHas cTepeoMeTpusi B XMMHUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJ OPraHUYECKUX
BELICCTB.

[TpumeHeHne MPON3BOAHBIX B PA3IMYHBIX O0IACTIX HAYKH.

[IpuMeHeHrne UHTETPAIOB B Pa3IMYHBIX 00JIACTAX HAYKH.

Benukne matemarnku Poccnn, MX BKIaJ B pa3BUTHE COBPEMEHHON HAYKH.
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4. XapakTepucTHKA OCHOBHBIX BHI0B Y4€OHOM AesITeJIbHOCTH

00y4YalImuxcst

Conep:xanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BUAOB /IeSITeJILHOCTH CTyeH-
TOB (HA YPOBHE Y4eOHbIX /1eliCTBHIl)

BBenenune

O3HakoMJICHHE C POJIbI0 MAaTEMaTHUKH B HAyKe, TeX-
HHKE, 3KOHOMHKC, I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTHUAX
U TMPAKTAYECKON AesATenbHOCTH. O3HaKOMIIEHHE C
eJIsIMAU U 3aJa4yaMiu I/I3y‘-IeHI/I}I MaTeéMaTuKu HpI/I 0oC-
BoeHuu npodeccuii CI1O u cnermansHocTeir CI1O

AJITEBPA

Pa3BuTne moHsATHS O YHCIE

Brimonnenue apupmeTnueckux AeHCTBUN HaJ YuC-
JJaMU, COY€eTasl YCTHbIE U MUCbMEHHBIE IPUEMBI.
Haxoxaenne npuOIMKeHHBIX 3HAUCHUH BETHYUH U
MOTPEITHOCTEH BBIYUCICHUHN (a0COMIOTHON M OTHO-
CUTEINIbHOI); CpPaBHEHUE YMCIIOBBIX BBIPAKEHUI.
Haxoxxnenne ommbOok B mpeoOpa3oBaHUSX M BbI-
YUCIEHUAX (OTHOCUTCA KO BCEM IIyHKTaM IIpo-
IrpaMMBbl)

Kophu, crenenu, orapudmel

O3HakoMJIEHHE C TOHSATHEM KOpHS N-Ml CTEneHw,
CBOMCTBaMM pPAJMKAJIOB U NPABUIAMH CPaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE ONPEACICHUS KOPHS U CBOMCTB
KOpHed. BplunciieHne U CpaBHEHUE KOPHEH, BbI-
MOJIHEHUE NMPUKUIKU 3HadeHust KopHs. [Ipeobpazo-
BaHWE YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, CO-
JEPKALNX PATAKAIIBL.

BreimmonHnenue pacueToB mo Qopmynam, coaepiKa-
UM paguKajbl, OCYUIECTBIIAS HEOOXOAUMbIE MO~
CTaHOBKHM W TpeoOpa3oBanus. OmpeneicHue pas-
HOCHWJIBHOCTH BBIPAKECHHI ¢ pajuKaiaMu. Pemenue
UPPALMOHATIBHBIX YPABHEHUH.

O3HakoMJIEHHE C TOHSTHEM CTENEHU C JIEUCTBHU-
TEJbHBIM MTOKa3aTeNeM.

HaxoxneHnne 3HaueHW CTENEHHW, UCHOJIL3YysS MpHU
HE0OXOIMMOCTH HHCTPYMEHTAILHBIC CPEJICTBA.
3anuceIBaHUE KOPHS N-U CTENIEHU B BUJIE CTEIIEHHU C
ApoOHBIM TIOKa3aTeneM U Ha00OopoT.
®opMyJIUpPOBAHUE CBOMCTB cTeneHel. Beruucienue
CTENEeHEH ¢ palMOHAJIbHBIM IOKA3aTEeJIeM, BBINOJ-
HEHHUE MPUKHUJIKU 3HAYEHUs CTEIICHH, CpPaBHEHUE
CTEIICHEN.

[IpeoOpazoBanre YHMCIOBBIX M OYKBEHHBIX BBIpa-
KEHUH, COIEpKAIUUX CTEICHH, IIPUMEHSSI CBOUCT-
Ba. Penienne nokaszaTebHbIX YPaBHEHUN.
O3HakoMmJIeHHE C MPUMEHEHUEM KOpHEW U crerme-
HEW MPHU BBIYUCICHUU CPEAHUX, IEJICHUN OTpe3Ka B
«30JI0TOM CceueHHMn». Pelienre npukiIagHbIX 3a/1a4y
Ha CJIOKHBIE MPOLEHTHI

[IpeoOpazoBanne  anreOpandecKux
BBIPAXKEHUIN

Brimonnenue npeoOpazoBaHMil BBIpaXEHUH, TpH-
MeHeHHe (opMyIl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
neHei u jorapudmon. Omnpenenenue obIacTu J10-
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MYCTUMBIX 3HaUY€HHUH JIorapu(pMUUECKOro BbIpaXke-
Hus. Pemenue norapuMuieckux ypaBHEHHH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHUA

N3yuenue paauaHHOIO METOAA U3MEPEHUsS YIJIOB
BpAILICHUSI U UX CBSI3M C rpagycHoil Mmepou. M30-
Opa’keHHe YIIIOB BpallleHUs Ha OKPYKHOCTH, CO-
OTHECEHUE BEJIMYMHBI YIJIa C €0 PaclOIOKEHUEM
@opMyIMpPOBaHUE OINPENECICHUN TPUTOHOMETPHU-
4eCKUX (YHKLIMH Ul YIJI0B MIOBOPOTa M OCTPBIX
YIJI0B MPSIMOYTOJIBHOTO TPEYrojibHUKAa U 00BsiC-
HEHUE MX B3aUMOCBS3HU

OCHOBHBIE TPUTOHOMETPUYECKHUE TO-
KIEeCcTBa

IIpuMeHEeHHE OCHOBHBIX TPUTOHOMETPUUYECKHUX
TOKJIECTB JUIs BBIYMCIICHHUS 3HAYECHHUH TPUTOHO-
METPUYECKUX (PYHKITUH 110 OAHOM U3 HUX

[IpeobpazoBanust MPOCTEUIINX TPHUTO-
HOMETPUUYECKUX BBIPAKCHUIN

W3yuenne OCHOBHBIX (DOpPMYyN TPUTOHOMETPHUU:
(hopMyIIBI CIIOXKEHUS, YABOCHUS, TPeoOpa3OBaHM
CYMMBI TPUTOHOMETPUYECKUX (YHKIHUNA B MPOMU3-
BEJICHUE U MTPOU3BEACHUS B CYMMY U MPUMEHEHHUE
MIPY BBIYUCIICHUU 3HAYEHUS TPUTOHOMETPHYECKO-
I'0 BEIPAKECHUS U YIIPOIIECHUSA €TO0.

O3HakoMJIEHUE CO CBOMCTBAaMU CHUMMETPUU TOYEK
Ha C€AVMHUYHOM OKPYKHOCTU U IPUMEHEHHE HX
U1 BBIBOJIa (DOPMYJI TPUBEACHUS

ApKCUHYC, apKKOCHHYC, apKTaHI€HC
yucia

O3HakOMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHO-
METPUYECKUX (PYHKITHIA.

N3ydenue ompeneneHuil apkCcuHyca, apKKOCHUHY-
ca, apKTaHreHca 4ucia, (popMyTupoBaHHE UX,
n300pakeHNe Ha E€IWHUYHON OKPY>KHOCTH, MpU-
MEHEHUE MPU PELIEHUH YPAaBHEHUN

[Ipocreliliie  TPUTOHOMETPUYECKUE
YPaBHEHUSI U HEPAGEHCMEA

Pemenue no popmynam u TpUTOHOMETPUUECKOMY
Kpyry OpOCTEMIINX TPUTOHOMETPUYECKUX YypaB-
HEHUM.

[TpumeHeHne oOUIMX METOAOB PEILICHHS YypaBHeE-
HUW (TIpUBEJCHUE K JIMHEHHOMY, KBaJ[paTHOMY,
METOJI pa3joKEHUs Ha MHOXUTENHU, 3aMEHBI Ile-
PEMEHHON) MpHU PEIIeHUH TPUTOHOMETPUUECKHUX
YPAaBHEHUN. YMEHUE OTMEYaTh HA KPyre pelleHUs
MIPOCTEUIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIINU, UX CBOMCTBA U TPA®UKH

O®Oyukiuu. [IoHsTHE O HEMPEPHIBHOCTH
byHKIIUN

O3HakoMJIEHUE C MOHSITHEM MEPEMEHHOM, TTpUMeE-
paMu 3aBUCUMOCTEH MEX]ly IepeMEHHBIMHU.
OsHakoMmJIeHHE C MOHATHEM Tpaduka, ompenerne-
HUE MPHUHAUICKHOCTH TOUYKU Tpaduky (yHKIHU.
Ompenenenue mo Gopmyse MpPOCTEHIeH 3aBUCH-
MOCTH, BUJa ee rpaduka. Beipaxenue no ¢popmy-
Jie OHOM IEPEMEHHOM Yepe3 Apyrue.
O3nakomiieHHE ¢ ompeneneHueM (QyHKIuH, Gop-
MynupoBaHue ero. Haxoxnenue obnactu onpene-
JICHUs ¥ 00JIaCTH 3HAaYCHUH QYHKIUHU

CgoiictBa (Qynkmuu. ['padudeckas
uHTepnpetanus. [Ipumeps! (yHKIHO-

O3HakOMJIEHHE C MpUMepaMu (PYHKIIMOHATbHBIX
3aBUCUMOCTEN B peaJbHBIX MPOIECCaX U3 CMEXK-
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HaJILHBIX 3aBHCHMOCTEH B PCATBbHBIX
nmponeccax u sIBJICHUAX

HBIX JUCHUIUIMH. O3HaKOMJIEHHE C JOoKa3aTellb-
HBIMH PAaCCYXJICHHUSMH HEKOTOPBIX CBOWCTB IIH-
HEWHOW W KBaJpaTHYHON (YHKIIUN, TPOBEICHUE
WCCIICIOBAHUSL JIMHEWHOM, KYCOYHO-JIMHEWHOM,
OpOOHO-TMHEWHOW M KBaJpaTUYHOW (YHKIIHM,
nocrpoenue ux rpapukon. [locTpoenue u ureHue
rpadukoB pynkuii. MccnenoBanue QpyHKIUN.
CocrapiieHrue BUJOB (QYHKIMI MO0 JAHHOMY YCIIO-
BHUIO, peIlIeHUE 3a]a4 Ha SKCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka GyHKINH

O6parnbie GyHKITMH

Nzyuenue nouwsmus oopamuoti ¢pynxkyuu, onpene-
JIEHUE BHUJA U NnOcmpoeHue epaguxa oopamuou
dynkyuu, Haxodxncoenue ee obaacmu onpeoenenus
u obnacmu 3uauenuti. llpuMeHeHUE CBOICTB
(GyHKIMA MPU UCCIIEIOBAaHUK YPaBHEHUN U pellie-
HUU 3a/1a4 Ha dKcTpeMyM. O3HaAKOMIICHHE C TIOHS-
THEM CIIO)KHOU (PyHKITUH

CreneHHble, TOKa3aTelbHbIE, JIOTa-
pudMUYecKre U TPUTOHOMETPHUECKHE
¢ynkuuu.  OOpaTHBIE  TPUTOHOME-
TpudecKkue QyHKIIMU

Boruucnienue 3HadeHuil QyHKIMHA MO 3HAYECHUIO
aprymenTta. OnpeneneHrue MOJIOXKEHUs TOYKM Ha
rpaduke 1o ee KOOpAWHATaM U Ha00OpOT.
Hcnonws3oBanre CBOMCTB QYyHKIIUM JIJIs1 CPAaBHEHUS
3HAUEHUH CTeTeHed U Iorapru(MOB.

[TocTpoenue rpadikoB CTENIEHHBIX U JOTApUDMH-
yeckux (QyHkumiitPenenne moka3aTenbHBIX U JIO-
rapuMUYECKUX YpaBHEHHN U HEPABEHCTB IO U3-
BECTHBIM JITOPUTMaM.

O3HakoMJIEHUE C MOHSITHUEM HEMPEPHIBHON MEPHO-
auuecko (yHKIMH, (OPMYIMPOBAHUE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakoMJIeHHE C TOHSITHEM TapMOHHYECKHUX KO-
nebaHui W TpUMEpaMu TapMOHHYECKHX KoJjeba-
HUH JUIS ONTMCAHUS TIPOIECCOB B (DU3HKE U JPYTUX
00JacTax 3HaHUS.

O3HakoMJIEHUE C TTOHSTUEM PA3PBHIBHOW MEPHOIU-
yeckor (QpyHKIMU, GopMyIupOoBaHHUE CBOMCTB TaH-
reHca U KOTaHTeHCa, MOCTPOSHUE UX TPadUKOB.
[IpumeHnenne CBOWCTB (DYHKIME JIsI CpaBHEHUS
3HAYEHUHN TPUTOHOMETPUYECKUX (PYHKIIMIA, pere-
HUSI TPUTOHOMETPUYECKUX ypaBHEHUU. [locmpoe-
HUue 2paghuxkos oOpAMHbBIX MPUSOHOMEMPULECKUX
dynukyuii u onpedenenHue no epaguxkam ux
ceoticms. BplnonHeHne npeodpazoBaHus rpadu-
KOB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocnenoBaTenbHOCTH

O3HaKOMIJICHHE C IMOHATHEM YHCIIOBOM IIOCIIEHO-
BaTCJIIbHOCTHU, CHOCO6aMI/I €€ 3aJaHus1, BBIYMCIIC-
HUSAMH €€ WIeHOB. O3HaxoMmaeHue ¢ NOHAMuUem
npedena nociedogamenvrHocmu. O3HAKOMIICHHE C
BBIYMCIICHHEM CYMMBI OCCKOHEYHOT'O YHCIOBOTO
psila Ha MpUMEpe BBIYMCIICHUS CYMMBI OECKOHEU-
HO yOBIBaIoIIel reOMETPUIECKON MPOTPECCHUH.
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Perenue 3a1a4y Ha npuMeHeHUE GOPMYITBI CYMMBbI
OECKOHEYHO YOBIBAIOIICH T€OMETPUYECKON MPO-
rpeccu

[IponsBoaHas 1 ee npUMEHEHUE

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOJTHOM.
N3ydenue u GpopmynanpoBaHue ee MEXaHUYECKOTO
U TEOMETPUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA
BBIUKCIICHHS IPOU3BOIHOM Ha MpUMeEpe BbIYHCIIE-
HUS MTHOBEHHOH CKOPOCTH M YIJIOBOTO K03(hdu-
IAEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHHUsS KacaTelbHOW B 00IIeM
BHJe. YcBoeHue TmpaBuil AuddepeHInpoBaHus,
TaOIUIIBI TIPOU3BOTHBIX JIEMEHTAPHBIX (DYHKIIHIA,
npuMeHenue s nuddepeHupoBanus GyHKIINAM,
COCTABJICHMS YpPaBHEHHUs KacarelbHOU. M3yduenue
TEOPEM O CBSI3M CBOWCTB (PYHKLIMHM U TPOHU3BOJ-
HOM, GOPMYIHUPOBKA UX.

[IpoBenenune ¢ MOMOIIBIO TPOU3BOAHON HCCIIENO-
BaHUS (YHKIIUH, 3aJaHHOH (POpMYITOii.
YcraHoBieHUE CBA3U CBOMCTB (DYHKIIMHU M TIPOU3-
BOJHOM 10 UX rpadukam.

[IpumeneHre TPOU3BOIHOW MJIA PELICHHS 3aaad
Ha HaxOXJCHHWE HauOOJBIIEro, HAUMEHBILIETO
3HAYEHUS M Ha HAXOXJACHHUE HKCTpeMyMa

[lepBooOpa3Has 1 MUHTETpa

O3HakoMJIeHHE C TOHSTHEM HHTErpajiga U MepBO-
oOpasHoii. M3yueHne mpaBwiia BBIUMCICHUS TIEp-
BOoOOpa3Hoii u Teopembl Hetorona— JleliOHMIIA.
Pemenue 3amay Ha CBSI3h MEpBOOOpa3HOW M €€
MPOU3BO/IHOM, BBIYMCIICHUE MEPBOOOPA3HOM ais
TaHHOH (YHKITUU.

Pemienue 3amau Ha mpUMEHEHUE HMHTErpaia Jjs
BBIUMCIICHUS] (PU3NYECKUX BEJTMYMH U TUIOIAaei

Pa3nea 5. YPABHEHHUSA U HEPABEHCTBA

VYpaBHEHUSI U CHUCTEMBI ypaBHEHHIA.
HepaBeHCTBa U CUCTCMbI HCPABCHCTB
C IByMs1 IEPEMEHHBIMU

O3HakomyIeHME C MPOCTEHIIMMHU CBEJIECHUSIMH O
KOpHSX anreOpandeckux YpaBHEHHH, MOHATHUSIMHU
WCCIICIOBAHUSI YPAaBHEHUHN U CUCTEM YpaBHEHHUI.
N3ydyeHne Teopun paBHOCWIBHOCTH yYpaBHEHUI U
ee npumeHeHus. [loBTOpeHHe 3amucu pereHus
CTaHIAPTHBIX  YPaBHEHHH, TMPHUEMOB MPeoo-
pa30BaHMs ypAaBHEHMH JJI CBEIECHMS K CTaHIApT-
HOMY YypaBHEHHUIO PerieHue panudoHaIbHBIX, Up-
palMOHANBHBIX, IOKA3aTEIbHBIX U TPUTOHOMET-
PUYECKUX YPABHEHUHN U CUCTEM.

Hcnonws3oBanne CBOWCTB W TpaduKOB (PYHKIUN
JUIsl pelieHust ypaBHeHu. [10BTOpeHre OCHOBHBIX
MPUEMOB PEIICHUsI CUCTEM. PelieHne ypaBHEHUM
C IPUMEHEHHEM BCEX NPUEMOB (Pa3JIOKEHHUS Ha
MHOYUTENH, BBEICHHS] HOBBIX HEU3BECTHBIX, MOJI-
CTaHOBKH, Ipah)uIecKoro MEeTo1a).

Pemienue cucrem ypaBHEHUN € TPUMEHEHUEM
Pa3NUYHBIX CrIOCOO0B. O3HAKOMIIEHHE C OOIIMMHU
BOIPOCAMM PELICHHUS] HEPABEHCTB M HCHOJIb-
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30BaHHE CBOMCTB W rpadukoB (QyHKIUN TIpH pe-
IICHHUU HCPABCHCTB. Pemtenue HCPABCHCTB U CHC-
TE€M HEpPaBEHCTB C IPUMEHEHHUEM Pa3IUYHbIX CIO-
co00B.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB IS pe-
MMCHUA COACPIKATCIIBbHBIX 3ada4 U3 PA3JIMYHBIX 06-
JlacTel HayKu M TpakTuku. MHTEepnpeTupoBaHue
pe3yIbTaTOB C YY4ETOM PEAIbHBIX OIPAHUYECHUN

Pazgen 6. DJJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTEH M

CTATUCTUKHU

OCHOBHBIC TIOHATHS KOM6I/IHaT0pI/IKI/I

W3ydenue npaBmia KOMOMHATOPUKU U TpUMEHeE-
HUE TIPU PEIIeHUU KOMOWHATOPHBIX 3a/1ad.
Pemennie KOMOMHATOPHBIX 3a/lad METOJOM Iepe-
0opa U 1o MPaBUITY YMHOKCHHSI.

O3HakOMJIEHHE C MOHSTUSAMH KOMOWHATOPUKHU:
pa3MeIICHUsIMHI, COYETAaHUSIMHU, TEPECTaHOBKAMU
u dopmynamMu s UX BbraucieHus. OO0bsicHEHne
U npuMeHeHue GopMyn s BBIUUCICHHS pa3Me-
LIEHUM, IEPECTAHOBOK M COYETAHHUI MPU PEUICHUN
3amad. OzHakomieHue ¢ OwmHOMOM HprOTOHa U
TpeyroibHUKOM [lackans. Pemenue mnpaktuye-
CKHUX 3aJ1a4 C MCTOIh30BAaHUEM TOHATUN U MPABUIT
KOMOWHATOPUKH

DNEMEHTHI TEOPUH BEPOSITHOCTEMN

N3ydeHue KIacCUYeCKOro ONpPENeNICHUS BEPOST-
HOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CyYMME
BEPOSITHOCTEM.
PaccmoTpenue npumMepoB BBIUKCICHUS! BEPOSATHO-
cred. Pemienue 3aay Ha BBIYMCIIEHUE BEPOSTHO-
CTEH COOBITUH

DJIEMEHTE MaTeMaTHYECKOM CTaTH-
CTUKH

O3HakOMJICHHE C TPEICTaBICHUEM YHCIOBBIX
JTAHHBIX ¥ UX XapakTepucTukamu. [IpeacraBieHue
JaHHBIX (TAOJUIBI, JHATPAMMBI, TPAPUKHN)
Pemenne nmpakTudeckux 3amad Ha 0OpabOTKy YH-
CJIOBBIX JAHHBIX, BEIYHUCIICHUE UX XapPAKTEPUCTUK

Pa3znea 7. TEOMETPUSA

[IpsiMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE

@opMynHpoBKa M MPUBENCHHE JT0OKA3ATEIbCTB
MIPU3HAKOB B3aMMHOTO PACIIOJNIOXKEHUS MPSMBIX U
IJIOCKOCTE. Pacrno3HaBaHue Ha yepTexax U Mo-
JeNSIX Pa3jIu4HbIX CIYy4aeB B3aMMHOTO paCIOJiO-
KEHUs MPAMBIX U IUIOCKOCTEH, apryMEHTHpPOBa-
HHUE CBOMX CYyXKJeHUH. POpMyIMpOBAHUE ONPEEC-
JICHW#, MPU3HAKOB M CBOWCTB MapajUIeIbHBIX M
MEePIEHIUKYISIPHBIX TUIOCKOCTEN, JABYTpaHHBIX WU
JIMHEMHBIX YIJIOB.

BrlinonHeHue mocTpoeHust yrioB MEXAY MPSMbI-
MH, NPSMOHM U IJIIOCKOCTBIO, MEXAY MJIOCKOCTSAMU
10 OMKMCAHUIO U PACIO3HABAHUE UX HA MOJIETISX.
[IpyumeHeHne NMpU3HAKOB M CBOMCTB PaCIOJIOXKe-
HUS IPSMBIX U TUIOCKOCTEHN IIPU pELICHUU 3a]1ay.
N300paxeHnne Ha pUCYHKaX M KOHCTPYHpPOBaHHUE
Ha MOJEJSIX NEPIEeHIUKYISIPOB UM HAKJIOHHBIX K
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IJIOCKOCTH, MPSAMBIX, MapajljIeNIbHbIX IIOCKOCTEH,
YIJI0B MEXY IPSIMON U TIOCKOCTBIO M 000CHOBA-
HUE TIOCTPOCHUSI.

Pemrenue 3ama4 Ha BBIYMCICHUE T€OMETPUUYECKHUX
BennurH. ONHMCBhIBaHUE PACCTOSIHUSI OT TOYKH JI0
IJIOCKOCTH, OT MPSIMOM 1O TJIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXKIY CKpPEHIMBAIOIIUMHUCS Tps-
MBIMH, MEX]Ty TPOU3BOJIBHBIMH (DUTYpaMH B TIPO-
CTpaHCTBE.

dopMynUpOBaHUE U TOKA3BIBAHUE OCHOBHBIX TEO-
peEM O pacCcTOsSHHUAX (TEOpEM CYIIEeCTBOBaHUS,
CBOWCTBA).

N3o0paxeHne Ha depTekax M MOJAEISAX paccTosi-
HUS ¥ 000CHOBaHHE CBOMX CyxaeHuu. Ompenene-
HUE U BBIUMCIICHHE PACCTOSHUI B MPOCTPAHCTBE.
[Ipumenenne ¢GopMyl W TEOPEM IIAHUMETPUU
JUIS pellieHus 3a/au.

Os3HakomaeHue ¢ nowsmuem napanieibHo2o npo-
exmupoganus u e2o ceoticmeamu. Gopmynupona-
HUE TEOPEMBI O IO OPTOTOHAIBHOU MPOEK-
LM MHOTOYTOJIbHHKA.

[Tpumenenne Teopun anas 000CHOBAHUS TOCTPOE-
HU W BBIYUCICHUA. APryMEHTHPOBAHHE CBOMX
CYXJICHHI O B3aHMHOM PACIIOJIOKEHUH TPOCTPaH-
CTBEHHBIX QUTYD

MHororpanHuKu

OnucaHne W XapaKTepUCTUKA Pa3IMYHBIX BUJIOB
MHOT'OTPaHHUKOB, NIEPEUHCIICHUE UX DJIEMEHTOB U
CBOMCTB.

N300paxkeHe MHOTOTPAaHHUKOB W BBIIIOJIHEHUE
MMOCTPOCHUS Ha U300PAKCHHUSIX U MOJIENISIX MHOTO-
IPAHHUKOB.

BrlunciieHne JIUMHEWHBIX 3JIEMEHTOB WU YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(QUTYpalusIX, apryMeHTH-
pOBaHUE CBOMX CYXICHMH. XapaKTepUCTHKA H
M300paKeHNe CEUYCHHUSI, pa38epmKuU MHO202PAH-
HUKOG, BBIYMCIICHUE TIOMIAZAEH TOBEPXHOCTEM.
[TocTpoenne mpocTeHmux cedeHuil KyOa, Mpu3-
MBI, upaMubl. [lpumenenne GakToB u cBepeHui
n3 maHuMerpur. O3HaKOMJIEHHE C BUAAMHU CHUM-
METpHii B MPOCTPAHCTBE, (OPMYIUPOBAHUE OTIpe-
JICJICHU U CBOMCTB. XapaKTepUCTUKA CUMMETPUU
TEJ BpallleHUs] | MHOTOIPaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUHU TMPU PEUICHUU
3amad. Mcnonp3oBanue MNpuOOPETEHHBIX 3HAHUMN
JUISL KCCTIEA0BAHUS U MOJIEIMPOBAHUS HECIIOAKHBIX
3a/1a4.

N3006paxeHne 0OCHOBHBIX MHOTOI'PAaHHUKOB U BbI-
MOJIHEHUE PUCYHKOB IO YCIOBUSAM 3a7a4

Tena 1 MOBEpXHOCTH BPALICHUS

O3HakoMJIEHHE C BHJaMU TeJ BpalleHus, Gpopmy-
JIMPOBAHUE UX ONPENEICHUN U CBONCTB.
DopMyIMpOBaHUE TEOPEM O CEYEHHMH IIapa IUIOC-
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KOCTBIO U IUNIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTepucTuKa ¥ W300pakeHUE TeJ BPALICHUS,
UX Pa3BEPTKH, CCUCHUH.

Pemenue 3agad Ha MOCTPOEHUE CEUYEHUM, BBIUHC-
JICHWE JUIUH, pAacCTOSHUMW, VYIJOB, IUIOMIAACH.
IIpoBeneHne n0Ka3aTeIbHBIX PACCYKACHUM IpU
pEILICHNN 3aJad.

IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELIECHUU
3aJja4y Ha TeJa BpalleHUs, KOMOMHALIUIO Tell.
N300pakeHre OCHOBHBIX KPYTJBIX TEJl M BBINOJI-
HEHUE PUCYHKA 10 YCIOBMIO 3aJa4u

N3mepenus B reomerpuun

O3HaKOMIJICHUE C MOHATUSAMM ILIOMIAIU U 00beMa,
aKCMOMaMH ¥ CBOMCTBaMH.

Pemenue 3amgau Ha BBIYMCIICHHE TUIOMIAACH IIO-
CKHX (UTYp C NMPUMEHEHHEM COOTBETCTBYIOIIUX
dopmyn u dakroB u3 1uaHUMeTpuH. M3yueHue
TEOPEM O BBIUHUCICHUH OOBEMOB MPOCTPAHCTBEH-
HBIX TEJ, pElICHHE 3a/1a4 Ha IPUMEHEHHE PopMyT
BBIYMCIICHHS 00BbeMoOB. M3yuenue dopmyn s
BBIYMCIICHHUS IUIOIIAJEH TOBEPXHOCTEH MHO-
TOTPAHHUKOB U TEJI BPaIllCHUA.

O3HaKOMJICHHE C METOAOM BBIYMCIICHUS IIOIIAAN
nmoBepxHocTu cheprl. Pemenne 3amay Ha BBIUKC-
JIeHWe IUIoOH[aJie  MOBEPXHOCTU  MPOCTpaH-
CTBCHHBIX TEJ

KoopaunaTel 1 BEKTOPBI

O3HakOMJIEHHE C TNOHSTHEM BeKTOpa. M3ydeHue
JEKAPTOBOM CUCTEMBI KOOPJINHAT B IPOCTPAHCTBE,
MIOCTPOEHUE MO 3aJaHHBIM KOOPJAMHATAM TOYEK U
IJIOCKOCTEH, HaXOXKJIeHHEe KOOpJauHaT Touek. Ha-
XOXJIEHHE YypaBHEHUH OKPYXKHOCTH, cepsl,
IJIOCKOCTH. BBIYUCIEHHE pACCTOSIHUA MEXIY
TOYKaMH.

N3ydyeHue CBOWCTB BEKTOPHBIX BEIWYHWH, MPABHII
pa3ioKEeHUs BEKTOPOB B TPEXMEPHOM MPOCTpaH-
CTBE, MPAaBWJI HAXOXKIEHUS KOOPJIMHAT BEKTOpa B
[IPOCTPAHCTBE, IPaBUII ACUCTBUU C BEKTOPAMHU,
3aIaHHBIMHA KOOPJAMHATAMH.

[IpuMeHeHne TeOpuU NpU PELICHUH 3a/1a4 Ha JIEeH-
CTBUA C BeKTOpamu. M3ydeHue ckaasipHOro mpo-
W3BEJCHUSI BEKTOPOB, BEKTOPHOIO YpaBHEHUS
NpsAMON M TIOCKOCTH. [IpuMeHeHue Tteopuu mnpu
pElIeHnN 3aa4 Ha ACUCTBHSI C BEKTOpaMH, KOOp-
JUHATHBIN METOJ], IPUMEHEHNE BEKTOPOB ISl BbI-
YUCJICHUS] BEJIMYMH YIJOB M paccTrosHui. O3Ha-
KOMJIEHHE C JO0Ka3aTelbCTBAMH TEOPEM CTEPEO-
METPUU O B3aUMHOM PACIOJOKEHUH NPSIMBIX U
IIJIOCKOCTEHN C MCHOJIb30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE H MATEPUATBbHO-TEXHUYECKOe o0ecrevyeHue mpo-
rpaMMbl Y4eO0HOi TucUIIuHbI «MaTeMaTuKa»

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00ecneuYeHn1o
Peanmaunﬂ nmporpamMmbl JUCHUTIIIIMHBI OCYIICCTBIIACTCA B KaGI/IHGTe MaTEeMaTUuKU.

O6opynoBanne yaeOHOT0 KabMHETa MAaTEeMAaTHUKH:
® [10CaJIOYHBIC MECTA 110 KOJIUYECTBY O0yUarOIINXCS;
e pabouee MECTO MPEIo1aBaTels;
® ayaUTOpHAs JOCKA: MapKepHasi, MEJIOBas;

CTCH/JIBI;

IUTaKaThI,

MaKeThlI,

WHCTPYMEHTHI;

METOINYeCcKoe 00ecIedeHE TUCITUTUINHBI.

Texnnueckue cpeacTBa o0yuenus: nadoparopuun «Mudpopmaruka» n «Mudopma-
THKa 1 HTHOOPMALMOHHBIE TEXHOJIOTUHU B IMTPOPECCHOHATBHON NEeSITEIEHOCTH

5.2 UudopmanuoHHoe obecniedeHue 00ydeHusl
Ilepedyenb pexoMeHayeMbIX y4eOHbIX H31aHuil, IHTepHeT-pecypcoB, 10NOJIHUTEIbHOM
JIUTEPATypbl

1. Maremaruka: anrebpa ¥ Havajlla MaTeMaTUYeCKOro aHamuza, reomerpus. 10—I11
KJacchl: yueO. anms oOmieoOpa3oBaT. opraHu3anuii: 0a30BBI U yriryOs. ypoBHU /
[IIILA. Anumos, FO.M. Konsrun, M.B. TkauéBa u ap.]. — 3-e uzn. — M.: IIpocsemnie-
Hue, 2018. — 463 c.

2. H.B. boromomnos. I'eometpusi: yuebnoe nocodue ans CIIO / H.B. boromonos. — M.:
N3n-Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

3. H.B. boromo:noB. Anrebpa u Havana aHanu3za: yaueoHoe nocobue s CIIO / H.B. bo-
romoJioB. — M.: U3a-Bo Opaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PexoMeHIaUMU 10 PeaTU3ANMU JUCHUIIMHBI 1JI51 MHBAJIUI0B U JIHI
C OrPAHUYEHHBIMH BO3MOKHOCTSAMHM 310POBbS

5.3.1. Haauyue cOOTBETCTBYWNIINX YCJIOBUI peaju3anuu JUCIHHIIHHbI

Jist 0Oydaronmmxcsi U3 Yuciia MHBAIUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXXHOCTSIMH
3I0pOBbSI HA OCHOBAaHWHU IMHUCHMEHHOTO 3asiBIICHUS O0yYaromierocs: AUCHHILTHHA (TIpo-
(dbecCHOHANBHBIM MOJYJb) pPEaTU3yeTCs C YYEeTOM OCOOCHHOCTEH MCUXO(PU3HIECKOTO
pPa3BUTHUS, UHAUBUIYATbHBIX BO3MOKHOCTEH U COCTOSIHUS 370POBbs (J1ajiee - MHANBUTY-
aITBHBIX 0COOCHHOCTEH); 00ECTIEUMBAETCSI COOIOCHUE CISAYIOMNUX OOIMX TPeOOBaHUM:
HCIIOJIb30BAHUC CIICHUAJIBHBIX TCXHUYCCKUX CPCACTB O6y‘-ICHI/I$I KOJUJICKTUBHOT'O U UHAU-
BUAYAJILHOTO TOJIb30BaHMS, TPEIOCTABICHHE YCIYr aCCUCTEHTAa (ITOMOIIHUKA), OKa3bl-
BAaIOIIETO TAKOMY OOYyYaroleMycss HEOOXOAUMYIO0 TEXHHUYECKYIO IMOMOIIb, 00eCIedeHHe
JIOCTYTIA B 3[aHUS U TIOMEIIEHUS, T/Ie TPOXOAUT y4eOHBIN TpoIiece, pa3MelIeHue Ha Mop-
tasie OCII HeoOXOMMBIX MaTEpUAIOB AJIsi TEOPETUYECKON MOATOTOBKH, Ui JabopaTop-
HBIX paboT, MaTepUaioB JUIsl CaMONPOBEPKH 3HAHWKM (KOMIETEHIIMH) M MOATOTOBKU K
KOHTPOJIIO 3HAHUH 10 pa3/ienaM JUCHUILTUHBI (MPOQEeCCHOHATBHOIO MOYIsS),  Opyrue
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXXHO WJIM 3aTPYAHEHO OOyYEeHHE MO AUCIUILINHE (ITpo-
deccroHanbHOMY MOYIIIO).

5.3.2. Obecneuenne cod10IeHNs 00IUX TPeOOBaHUI

[Ipn peanuzanuu AUCHUIUIMHBI  (TIPO(ECCHOHATBLHOTO MOJYJISI) Ha OCHOBAaHHH
NUCHMEHHOTO 3asABJICHHA OOydaromerocss o0ecledrBaeTcsi COOMIOJCHHUE CIIEAYIOIMINX
o0mmXx TpeOOBaHUIl: IPOBEICHUE 3aHATHIA ISl CTYJICHTOB-WHBAIN/IOB | JIUI[ C OTPaHH-
YEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI B OJTHOM ayJUTOPUU COBMECTHO C IPYTUMH 00Y-
YAOIIUMHUCS, HE UMCIOIIUMHU OTPaHUYECHHBIX BO3MOXKHOCTEH 3IIOPOBBSI, €CIIM ITO HE
CO3J1aeT TPYTHOCTEH 17151 00y4aromuXcs; MPUCYTCTBUE B ayAUTOPUH aCCUCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJaIOMUMCS HEOOXOIUMYIO TEXHUUYECKYIO TTOMOIIb C
YUYCTOM UX MHIAUBUAYAJIBbHBIX OCO6CHHOCTCﬁ Ha OCHOBAHHHU ITMCBMCHHOI'O 3asaBJICHUA,
MI0JIb30BaHNE HEOOXOAMMBIMUA O0YYAIOIIUMCS TEXHUUYECKUMH CPEIACTBAMHU C YIETOM HX
WHIUBUIYaIbHBIX OCOOCHHOCTEH.

5.3.3. /loBenenne mHGOpMALMH A0 CBedeHHs 00y4alOIMXCS C OrpaHHU-
YeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokansable HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuu
TUCIUTIINH (TIpoecCHOHaTbHBIX MOJYJIEH) JTOBOIATCS 10 CBEACHHUS OOYYArOIIMXCS C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3[J0OPOBbS B JOCTYITHOH JUIst HUX (hopme.

5.3.4. Peaam3anusi yBeJUYeHHS] TPOJOLKHUTEIbHOCTH MNPOXO0KIECHUS
NMPOMEKYTOYHOIi aTTeCcTAllUM MO OTHOLIEHHI0 K YCTAHOBJIEHHOH NPOI0JIKHU-
TeJbHOCTH JIs1 00y4aI0IIerocsi ¢ OrpAHN4YeHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TpoaomKUTETEHOCTD MPOXOXKICHUS TPOMEKYTOUHOM aTTeCTalllU MO OTHOILIEHUIO K yC-
TaHOBJICHHOH MPOAOJIKUTCIIBHOCTU YBCIIMYUBACTCA IO IMMMCBbMCHHOMY 3asIBJICHUIO 06y-
YaIOIIEToCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI; MPOJIOJKUTEILHOCTD IK3a-
MEHa, IPOBOJUMOr0 B MUCEMEHHON (opMe yBeIMUMBaeTcs He MeHee uyeM Ha 0,5 daca;
MPOJOKUTEIHLHOCTD MOJATOTOBKU 00Y4YaIOIIErocs K OTBETY Ha 3K3aMeHe, MPOBOJINMOM
B ycTHOU (popme, — He MeHee yeM Ha 0,5 Jaca; mpoI0DKUTEIILHOCTh OTBETA 00yJaroIIIe-
rocsi MpU YCTHOM OTBETE yBeIMYuBaeTcs He Oosee yem Ha 0,5 gaca
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1. IlpencraBbTe B BUZI€ CTENIEHU C OCHOBAHUEM a:

42 ~-11
a

a) (d—7)—3

2. Haiinute 3HaueHNE BBIPAXKEHUS:

a) 4/81.0,0625

3. BoinonHuTe 1eMCTBUS HAJ YMCIAMU CTaHJAPTHOTO BUAA:

3,5-10°
2 0,07-107
4. JlaHbI yKCa:
Z, =4-2i

KonTpoabHnas padora Ne 1

Bapuant 1

6) (18[43 '272 )3

Mpuiaoxenne 1

6) 3,7-10° —2,6-10°

Z,=-3+2i

Haiinute cymMy, pa3sHOCTb, IPOM3BEACHUE U YACTHOE THX uuceln. M300pa3ute ux reomer-

puuecku. Haitnure Mmogynu uucen Ziu Z,.

5. Halimure 3Ha4YeHne morapu(MUIECKOTO BBIPAKEHUS:

(log15 5+1log,; 3+4log, 8)10gl32



KonTpoabsnas padora Ne 1
Bapuant 2

1. IlpencraBbTe B BUZI€ CTENIEHU C OCHOBAHUEM a:

a2l a . ;
a) 1 6 a’-a’
@'y’
2. Halinute 3HaY€HHUE BBIPAKCHUS:
425 310 497 2
a) 1/216-0,001 6) 7 B) 2““(;)

3. BoinonHuTe 1eMCTBUS HAJ YMCIaMU CTaHJAPTHOTO BUAA:

M 82-10*-3,5-10"
Y 017107 6 Bl A
4. JlaHbI ynCa:
Z,=-3+i Z,=5-2i

Haiinure cymmy, pa3HOCTh, IPOM3BEACHUE M YACTHOE 3TUX uncell. M300pa3ute ux reomer-
puuecku. Haiinure moxynu unucen Ziu Z,.

5. Haiinute 3Ha4eHne JIOrapu(hMUIECKOTO BBIPAKCHHUS:

(logy; 70—log,, 2+ 2log, 125)° "
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KonTpoabsnas padora Ne 1
Bapuant 3

1. IlpencraBbTe B BUZI€ CTENIEHU C OCHOBAHUEM a:

2 \* 7 2
a \ 6 . \ 6
a) d_3 6) a —d

2. Halinute 3HaY€HHUE BBIPAKCHUS:

1
1) 1
a) 27-125-8 6) VN2°-6" 5) [—Sj +49?2

3. BoinonauTe 1eMCTBUS HAJ YMCIAaMU CTaHJAPTHOTO BUAA:

51-10°

104 10°5
Y 017-107 5 9,2:10% +2:8-10

4. JlaHbl ynCa;
Z,=—1+2i Z,=3—i

Haiinmure cymmy, pa3HOCTh, IPOM3BEACHUE M YACTHOE 3TUX Yncell. M300pa3ute ux reomer-
puuecku. Haiinure moxynu unucen Ziu Z,.

5. Haiinute 3Ha4eHne JIOrapu(hMUIECKOTO BBIPAKCHHUS:

(log42 2+log,, 3+1log,, 7+4"%> )°g69
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KonTpoabsnas padora Ne 1
Bapuant 4

1. IlpencraBbTe B BUZI€ CTENIEHU C OCHOBAHUEM a:

2 (@) EG—ZJ 6) d

2. Halinute 3HaY€HHUE BBIPAKCHUS:

L1361 2\
a) 4/0,0016-81 6) | 45 —35 g) —4- 3 +0,2

3. BoinonauTe 1eMCTBUS HAJ YMCIAMU CTaHJAPTHOTO BUAA:

D 0,25-10° 6 RO
4. JlaHbI yKCaa:
Z,=2—i Z,=-3+2i

Haiinure cymmy, pa3HOCTh, IPOM3BEACHUE M YACTHOE 3TUX uncell. M300pa3ute ux reomer-
puuecku. Haiinure monynu uncen Ziu Z,.

5. Haiinute 3Ha4eHne JIOrapu(hMUIECKOTO BBIPAKCHHUS:

(log, 28 —log, 4+ 7log, 9)°**’
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IIpunoxenne 2

KonTpoasnas padora Ne 2
Bapuant 1

. Halinure 3HaueHre TPUTOHOMETPUYECKOTO BBIPAKEHHUS:

6¢cos60° +2tgr —7sinx

. YIIPOCTUTE BBIpAXKEHUE:!

1-cos2a
Y sin’a 6) sin(27 + a)-sin(z — ) +sin’ «
. Beruucnute ¢ noMouso GopMyIt CI0XKEHU:

a) cos75° 6) sin80° - c0s20” —cos80° - sin 20°

) RY/4
. Jano: sina =-0,8; 7T<05<7 . Haiiqure: COSQ ; IgQ; clga

. Pemute ypaBHeHue:

a) 1g2x =1 6) sin§+1:0 B) sin4x =0

Bapuant 2

. HaiiquTe 3HaueHrE TPUTOHOMETPUUYECKOTO BBIPAKEHUS: . . T
8cosr —4sin30° + 6th

. YIIPOCTUTE BBIPAXKEHUE:!
.| T .
a) (1-cos2a)-ctgar 6) cos(n—a)-sm(z—a)—smz a

. Beruncnute ¢ momouipio GopMyIn CIoKEHUS:

a) sin150° 6) cos129°-cos39" +sin129" -sin 39°

72. .
Jlano: cosa=0,6: 0(a (3 . Haiimure: Sine ; tga; ctga
. Pemute ypaBHeHue:

2) tg3x = —1 5 2sin§+2:0 5) C0S 6x = —1
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Bapuanrt 3

. HaiiquTe 3HaueHrE TPUTOHOMETPUUYECKOTO BBIPAKEHUS: T T T
7 s1n5 —3ctg——8cos—

. YOpocTuTe BhIpakeHue:

: (7
a) (sin e — cos 05)2 6 1+ sm(z — a) : COS(7Z’ — a)
. Beraucnure ¢ momomnipio Gopmyst CloKeHUs:
a) c0s225° 6) sin43" -cos88° —cos43" -sin 88°
RY/4 ,
Mano: COSQ=—-"; 7f<05<7 . Haitmure: sina ; tga; clga

. Pemute ypaBHeHue:

a) sin%:O 6) 4cos3x+4=0 B) cos§:1

Bapmuanr 4

. HaiiguTe 3HaueHrE TPUTOHOMETPUUYECKOTO BBIPAKEHUS: o .
6sin I +2ctg45’ +5cosx

. YOpocTuTe BbIpakeHue:

sin 2«
2) 2cos’ a 6) cos(27z—05)-cos(27z+05)—sin2 a
. Beraucnute ¢ momMonisio opMyIt CI0KEHUS:
a) cosl5’ 6) sin27° -cos33° +cos27" -sin33°
: 4 r
. Jlano: SIn& :g; ?(a (7 Haiigure: cosa; lga; ciga

. Pemute ypaBHeHue:

a) fg§=1 6) 3cos2x—-3=0 B) singz—l
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Bapuanr S

. HaiiguTe 3HaueHrE TPUTOHOMETPUUYECKOTO BhIPAKEHUS: s
2 cosg —3tg45° +3cosx

. YOpocTuTe BhIpakeHHUe:

2 2
a) 2¢cos” a —cos2a 6) COS(7Z - a)- cos(27z - a)+ cos”
. Beruncnute ¢ momouipio opMyIn CIoKEHUS:

a) sin75° 6) cos72° -cos18” —sin72° -sin18&°

15 « .
. Nano: €COSQ = 17 (a {7  Haiimre: sina ; (ga; ciga

. Pemute ypaBHeHue:

a) cosdx =1 6) ﬁsin§+«/§=0 B) 1g3x =0

Bapuant 6

. Halinure 3HaueHre TPUTOHOMETPUYECKOTO BBIPAKECHHUS:

4sin30° —Stg%—ZcosO
. YIIPOCTUTE BBIpAXKEHUE:!

T :
a) 1+cos2a 6) l—cosﬁz—aj-sm(ﬁ—a)

. Beraucnute ¢ momMonisio GopMyIt CIoKEHUS:

a) cos150° 6) sin33° -cos 63" —cos33’ -sin 63°

) 5 =«
. Jlano: SIN«& ZB; 7(“ (7 . Haiinure: COS@ ; IgQ; cliga

. Pemnre ypaBHeHue:

2) sin%zO 6) tg2x =1 B) cos§+1=0
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KonrpoabHasi padora Ne 3.
Bapmuanr 1.

Nel. IToctpotite rpaduk QyHKIUU:
1) y=2%+3 2)y=loggys(x— 31 3)y=2sinx—4
4)y=- cos(2x+g)+ 2

Ne 2. Pemute HEpaBEHCTBO:
D01% =100  2) logs(3x+1)<2  3) sin2x >

Bapuanr 2.

Nel. IToctpotite rpaduk QyHKIUU:
Dy=G)F-5  2)y=log,(x+4)+3  3)y=-2cosx+1

4) y =2 sin(2x- g) -2
No 2. Pemmte HepaBEHCTBO:
1)4%° =64 2) log,s(3—2x)<—1  3) sin 5 = —

V3
2
Bapmuanr 3.

Nel. IToctpoiite rpaduk GyHKINU:
2) y=3%-2 2)y=log,(x+1)+3 3)y=15cosx + 1

4)y=-2sin(5-7)-3
No 2. Pemure HepaBEeHCTBO:
2) 0,45t =0,16 2) logi(4x+ 1) < -2 3) cos3x = L-E

Bapmuanr 4.

Nel. Ioctpoiite rpaduk GyHKINU:

Mpuiaoxenne 3

) y=Cr-6  2y-logsx—1)-2  3)y=-05sinx+ 1.5

4) y = 2cos (;—C+E)+ 1
No 2. Pemure HepaBEeHCTBO:
1)9%7 = —  2) logou(5-2x)<0 3)sin®=—2

2
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o

IIpuaoxenne 4

KonTposbHnas padora Ne 4

Bapuanrt 1

Haiigute npousBoHbIe QYHKINU:

a) y=x —2x"+5 6) y =7 In(4x-9) p) y=e" -sinx

Haiinure yrioBoit ko3 dUIMeHT KacaTeIbHOU K rpaduKy QYHKIUH:

5 Vs
Y = €0S 3X B TouKe ¢ aBCIHCCON X, =g

MarepuanbHas TOUKa JABMKETCS 10 3akoHy X(t) = 2t - 4>+ 7(m). Haligute cKopocTh U yCKo-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYHBI.

HccnenoBath GyHKIIMIO HA BO3pacTaHUE U yObIBAaHUE.

y=2x +3x" -2

Haiigure Hanbomnbliee U HaMMeHbIIee 3HaYCHUE (PYHKITUU Ha OTPE3Ke:

f(x) =x’—6x"+9; [22]

Bapmuanr 2
Haiinure mpousBogHbie QyHKITNN:

) y=x"-3x>+7 6) y=e™? B)y:Inx-x2

Haiinure yrinoBoit koahuipenT kacareabHol K rpaduky QyHKINU:

_r
12

¥ = sin 3X B Touke ¢ abemuccoit Xo

MarepuanbHas Touka JBMXKETCA 110 3akoHy X(t) = t¥ - t>+ 3(M). Haiimure ckopocTs n ycko-

peHuEe B MOMEHT BPEMEHU 2 CEeKYHJBI.

HccnenoBaTh PyHKIMIO HA TOUKH SKCTPEMYyMa.

y=x —4x’

Haiigure Hanbomnbliee U HaMMeHbIIee 3HaYCHHE (DYHKITUU Ha OTPE3Ke:

f(x) =x’ +6x*+9x o [-4:0]
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Bapuanr 3

Haiigure npousBoHbIe QYHKITUU:

— 5 4x = .
) V=X +2x—1 6)y:e B) Y =5x-cosx

Haiinure yrimoBoit ko3 UIMEHT KacaTenbHOU K TpaduKy yHKITHHN:
3 2 .
y=x - 3x” + 5x — 1 B Touxe ¢ aGcuuccoi Xo = -1
MatepuasnbHas TOUKa JBHKETCS 110 3aKkoHy x(t) = 3t* - 5+ 4(m). Haiinure ckopocTb U yc-

KOpPEHHE B MOMEHT BPEMEHHU 3 CEKYH/IBI.

HccnenoBaTh (PyHKIMIO HA BO3pAacTaHUE U YObIBaHHE.

y:%x3—x2—4x+5

Haiigure Hanbomnbliee U HaMMeHbIIee 3HaYCHHE (DYHKITUU Ha OTPE3Ke:

flx)=x*—2x*+3; [43]

Bapmuanr 4
Haiigure nmpousBoHbIe QYHKITUU:
.3 _ _ _ — 3 L X
a)y—x +3x—-11 6));_«/2)5 3 B)y x -e

N . . 4
Haiimte yrioBoit ko3(UIMEHT KacaTenbHoOil k rpaduky Gpynkmum: Y = X —2X+ 7B

Touxke ¢ abeuuccoit X, = 1
MatepuanbHas TOUKa ABHKETCS 110 3aK0HY X(t) = 2t* - 1262+ 5(m). HaiiuTe CKOpOCTS 1 yc-

KOPEHHE B MOMEHT BPEMEHU 5 CEKYHJI.

HccnenoBaTh PyHKIMIO HA TOYKU SKCTPEMyMA.

y=3x* —4x°

Haiigute Hanbomnbiiee u HauMeHbllIee 3HaYeHHE QYHKIIUU Ha OTPE3Ke:

f(x)z xt—8x* +5: [-3;2]
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Ipunoxenne S.

KonTposbnas padora Ne 5

Bapuanrt 1

Haiinure HeonpeneneHHble MUHTETPalbl:

a) j(3x2 + z)dx 6) I(S cos x + 3 )dx

R I( +5€) K I3J6CC-Z:C7

Brrancnoure OIMPCACIICHHBIC HHTCIPAJIbI:

1 2
) f (1-2x)x j (3x—1)dx
-3 -1

)
p—

N =N
8
@ §~
=

Boruncnute mnomaau Guryp, orpaHiYeHHbIX JIUHUSMU:

y=3x",y=0;x=2.

Bapmuanr 2

Haiinure HeonpeneneHHble MHTETPaIbl:

a) I(4x3 +1)dx

2 . 3dx
B) J(coszx_2 ]dx r) I5+2x

Breraucnure OIMPCACIICHHBIC HHTCT'PAJIbI:

6) I(2 sin x — 5 )dx

1 1 3
I {1 2x 6) I(Z +3x° }z’x B) :[(2x + 3)3dx

0 -2

Beruucnure miomany Guryp, orpaHi4eHHbIX JINHUSIMHU:
2
y=1-x";y=0.
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Bapuanr 3

Haiinure HeonpeneneHHble MHTETPaIbl:

9 [(5x* —2)ax
) f( 5 _2exjdx o lax —s) ax

sin? x

6) I(4 cos x —7)dx

Brrancnoure OIMPCACIICHHBIC HHTCI'PAJIbI:

1

0
dx 6) I (5 + 2x)dx B) I (6x + 1)3dx
-3

: 2
sin” x °

a)

o |8 =N

Beruucnure miomany Guryp, orpaHi4eHHbIX JINHUSMU:

y=xy=0;x=2.

Bapuanr 4

Haitnure HeonpeaeneHHbIe UHTETPaIbI:
7x® -8
a) X X

e e

6) I(7 sin x + 4 )dx

Breraucnure OIMPCACIICHHBIC HHTCT'PAJIbIL:

(3x—5)'dx

O ey WO

V3 d 3
. '([1+;Cx ? —J;(4 LA

Boeraucnure miomanu Guryp, orpaHuueHHBIX JTUHUSIMH:
2
y=9-x";y=0.
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IMpuiaoxenne 6
KonrpoabHasi padora Ne 6

Bapmuanr 1.

. Pemmte nppannonanasHOe ypaBHEHHUE: \f 2x°+3x—10=2,
. Pemnre nokaszarenbHOE ypaBHEHUE: 4" +2*2°—-80=0

. Pemmute norapudmuueckoe ypaBHEHHE:
a) log.. (5x —3)= —1;
0) log,(x* — 1) =log,(2x— 1); B) log,’x — log, x = 2.

. Periute TpuroHoMeTprueckoe ypaBHEHHE:
) .
2) 2sin“ x+sinx =0

6) 6c0s” x+7cosx—~3=0.

B) sinx—cosx=0_

. Pemure HEepaBeHCTBO:
a) 0,1%*° =100, 6) logs(3x+ 1) < 2.

Bapuanr 2.

. Pemnre nppanunonaabHOE ypaBHEHHUE: \/ 3P+ 2x—12=2.
. Pemre mokasarenbpHOe ypaBHEHHE: 77 —6*7 +5=0

. Pemmte norapudmuueckoe ypaBHEHHE:
a)logy(3x+95)= —1;
6) log,(1 — 2x?) = logs(1 — 6x); B) log,’x=4 —3log, x.

. Pemnte TpHroHoMeTprueckoe ypaBHEHHE!
a) sin’ x—2sinx =0.

6) 3cos’ x—5cosx—2= 0.

B) sinx+cosx=0_

. Pemunrte HEpaBEHCTBO:
1) 4%7° =64; 2) logys(3 —2x) < —1.
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Bapmuanr 3.

. Pemnrte uppaimoHaibHOE YpPaBHEHUE: \/ 3x* —x— 15 =3.

. Peture nokasarensnoe ypasuenue: 100" —11-10° +10=0_

. Pemnre nmorapuMuveckoe ypaBHEHHE:
a)log,;(4x — 1) = -1

6) log,(3x% —11) =log,(6x —11); B) logS(x2 + 8)—10g5(x+ 1)= 3log; 2

. Pemmure TpuroHoMeTprueckoe ypaBHEHHUE:
2
a) 2cos” x—cosx=0.

6) 3sin” x—5sinx—-2=0,

B) sinx+ V3cosx = 0

. Pemure HEpaBEeHCTBO:
a) 04%*1 =0,16; 6) logi(4x+1) < —2.

Bapuanr 4.
. Pemnte uppaupoHanbHoe ypaBHeHHe:  2x° —x — 6 = 3.

x+2 x+1
. Pemmmnte mmokazarensHoe YpaBHCHHC! 7 + 4 : 7 = 539 )

. Pemte norapudmuueckoe ypaBHEHHE:
a) log,,;(6x+9) = —1;
2 2 B
6) log, (432 — 3) = log,(4x—3); ) 18 ¥~ lgx"+1=0
. PemmiTe TpUroHOMETpHUECKOE yPaBHEHHE:
a) sin’ x—2sinx =0.
6) 3cos” x—5cosx~2=0.

B) «/gsinx—cosx:O_

. Pemmre HepaBeHCTBO:
L @) 9%7 = —; 6) logou(5—21) < 0.
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Ipunoxenne 7
KonTtpoabsnas padora Ne 7
BapuanTt 1

Brruucnure:
oGP 6 Ai-C:

CkonpKUMHU crIocOOaMu MOKHO BBIOpaTh u3 40 uenoBek IBYX AeleraroB Ha KOHGEPEeHIHI0?
B ypHe 7 3enenbix u 13 kpacHbIx mapoB. Haligure BEpOATHOCTh TOTO, UTO B3SITHIA Hayraj
1ap OKaKeTcs 3€JIEHOrO 1IBETA.

B maptum u3 22 neraneit HaxoasTcs 6 OpakoBaHHbIX. Hayran BeiOupatot 4 neranu. Haitnure
BEPOSATHOCTH TOTO, UTO UX ITUX 4 AeTaneil 3 oKaxXyTcst He OpaKOBaHHBIMH.

Berancnute BRIOOPOYHOE CpeHEe, TUCTIEPCHIO U CPeHEe KBAIPATUUECKOE OTKIOHCHHE IS

BBIOOPKH:
X; 1 2 3 4 5 6
n, 1 1 3 4 11 5
Bapuanr 2
Beruucnure:
AP 6) Ca 4,

CKONBKMMHU CTIOCO0AMH MOKHO PACCTaBUTh 7 KHUT HAa KHUYKHOM 1oJike?

B ypue 12 xenthix u 18 3enenbix mapoB. Haitgure BeposSTHOCTh TOTO, YTO B3SITHIA HayTraj
I1ap OKaXETCs 3€JIEHOrO L{BETA.

B nmaptuu u3 12 neraneii naxoaarcs 5 OpakoBanHbIX. Hayran Beiouparot 4 neranu. Haiigure
BEPOSITHOCTH TOTO, UTO U3 3TUX 4 JeTaneld 2 oKaxKyTcs He OpakOBaHHBIMHU.

Brraucnure BeIOOpOUHOE CpeTHEe, TUCTIEPCHIO M CPETHEE KBAIPATHICCKOE OTKIOHCHHE IS

BBIOOPKH:
X; 1 3 5 7 9
n, 3 5 2 7 3
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Bapuanr 3

Brruucinure:
a G5B 6) A-C:

CKOJIBKO pa3IMYHBIX TPEX3HAUHBIX YUCET MOXHO cOCTaBuTh U3 mudp 1; 2; 3; 4; 5; 6; 7; 8,
IIPH YCIIOBUH, YTO LIU(PHI B YKCIIE HE TTOBTOPSIOTCS?

B ypue 18 6enbix u 7 yepHbIX mapoB. Haiiqute BepoATHOCTH TOTO, YTO B3ATHINM Hayras miap
OKa)KETCsl YEPHOTO LIBETA.

B nmaptum u3 24 neraneit Haxonarcs 6 OpakoBaHHbIX. Hayraa BeiOupator 6 neraneit. Haiiau-
T€ BEPOSTHOCTH TOTO, UYTO U3 ITHX 6 JeTajiell 2 OKaKyTCsl OpaKOBaHHBIMHU.

Beruncnute BRIOOpOYHOE CpeHEe, TUCTIEPCHIO U CpeHEe KBAPATUUECKOE OTKIIOHCHHE IS

BEIOODPKHU:
X; 2 4 6 8 10
n; 6 3 4 2 5
Bapmuanr 4
Beruucinure:
a AP 6) Co-4;

CKOJIBKUMHU CTIOCO0aMHU MOYKHO M3 25 YeJIOBEK BHIOPATh 5 YEOBEK Il pabOThl Ha OMpeie-
JICHHOM y4acTke?

B ypue 11 cunux u 9 xenteix mwapos. Haiiaure BEposITHOCTh TOTO, YTO B3ATHIM Hayras map
OKaETCsl CHHETO 1IBETA.

B maptum u3 19 neraneit Haxonstcs 8 OpakoBanHbIX. Hayran BeiOupatot 4 neranu. Haitnure
BEpPOSITHOCTH TOTO, YTO M3 ITHX 4 AeTaiiell 3 OKaKyTCsl He OpaKOBaHHBIMHU.

BrrancnuTe BRIOOpOYHOE CpeHEe, TUCTIEPCHIO U CPeHEe KBAIPATUUECKOE OTKIOHCHHE IS

BBIOOPKHU:
X; 1 2 3 4 5 6
n; 3 4 6 8 1 3
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IIpuaoxenne 8

KonTposbHnasi padora Ne 8

Bapuanrt 1

BokoBoe pebpo nmpaBUIbHON TPEYronbHOM nupaMus! paBHO 10M, a CTOpOHA OCHOBAaHUS

10m. HaitnuTe miormiaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

B npsamoyronsaom napawienenunene ABCIABC /1, AB=2cm, BC=4cm, AA=6¢Mm.

HaiinuTe momaab NOJHOW MOBEPXHOCTH TAHHOTO MapajuiesienuIea.

OceBbIM cedeHrEeM IUIUHIIPA ABJSETCS KBaapaT co cTopoHoil 12cm. Haiiaure oobeM 11u-

JMH]IpA.

[Imomaae ceuenust, NpOXOASAIIETO Yepe3 LEHTP 1apa, paBHa 169w M°. Haiiure 06beM ma-

pa.

Bapuant 2

BokxoBoe pebpo mpaBUIBLHON YETHIPEXYTOJILHOM MUpaMuIbl paBHO 12¢M, a CTOPOHA OCHO-
BaHus 8cM. Haiinure rutomaas 60KOBOIM MOBEPXHOCTH MUPAMUIBI.

ABCIA B |C 1 ;- npaBunbsHas npuzma. AB=6m, AA;=5M. HaliguTe mioniaas moiaHoM mo-
BEPXHOCTH JIaHHOM MPHU3MBI.

OceBbIM ceYeHUEM KOHYcCa SIBISIETCS IPSIMOYTOJIbHBIA TPEYTOJIbHUK C TUIIOTEHY30M 6N2 M.
Haiigute 06beM KoHYCA.

[Imomane ceuenust, NpOXOASIIETO Yepe3 [EHTP 1apa, paBHa 491 M. Haiinure miomane mno-

BEPXHOCTH IIapa.

41



Bapuanr 3

ABCIAB|Ci /1, - npaBunbHas npuzma. AB=9cm, AA;=12cm. Haitagure miomanp 00koBOM
MOBEPXHOCTU JAHHOUN MPU3MBI.

Haitaure nuomans noJHOW MOBEPXHOCTH KOHYCA, OCEBBIM CEUEHUEM KOTOPOTO SIBISETCS
IIPABWJIBHBIN TPEYTOJIbHUK CO CTOPOHOU 10M.

Haiinure 06beM UIMHIPA, TOTYYEHHOTO BpaIlleHUEM MTPSMOYTOJIbHIKA CO CTOPOHAMH 51TM
1 8IM BOKPYT OOJIBIIIEH CTOPOHBI.

[Inomane ceyeHus, IpOXOAAILIEro Yepe3 UEHTp 11apa, paBHa 144w e Haiigure 00beMm mia-

pa.

Bapuanr 4

Haiigure miomaabs 60K0BON MOBEPXHOCTH ILMIIMHAPA, €CIIU €r0 OCEBBIM CEUECHUEM SIBIISIETCS
KBaJipaT co CTOPOHOM 20M.

BoxoBoe pebpo mpaBUIBLHON YeTHIPEXYTroIbHOM NMUpaMusl paBHO 12M, a CTOpOHA OCHOBA-
Hus 6M. Haiigure mmomiaabs MOJHOW MOBEPXHOCTH MUPAMUJIBI.

Haiinmure 06beM MpaBUIIbLHON TPEYTOIBLHON MPU3MBI BEICOTOM 131M M CTOPOHOM OCHOBaHUS
8IM.

[Tnomane ceyeHus, IpOXOAAILIEro Yepe3 UEHTp 11apa, paBHa 121n e Haiinute miomans

MIOBEPXHOCTH IIapa.
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IIpuaoxenne 9

KonTposbnas padora Ne 9

Bapuanrt 1
1. Jlanst Bexropst a{—2; 1;3}, B{3; —4; —2], ¢{4; 3; —2}. Haiigure K0OpAHHATHI BEKTOPOB:
a)a{—2;1;3}+8{(3; —4; -2},
6)a{—2;1;3}-¢{4;3; -2}
B) =23 + 3B & m = 5B + 20,

—_— —
T') CKaJSIpHOE TTpou3BeIeHne BeKTOpoB B u C.

Bapuanrt 2
1. Jlaus! Bexrops ai4; —2;—1}, B{3; 0; —5], ¢{—2; 1; 4}. Haiigure K0OpAUHATHI BEKTOPOB:
a)af4; —2;—1}+E{3; 0; -5},
6)af4; —2;—1}-¢{—2;1; 4}:

—

-

B) =33+ 2B - 36 m=2BE-2C;

—_— —
I') CKaJsIpHOE MPOU3BEJEHHE BEKTOPOB B 1 C.

Bapuant 3
1. Jlaus Bexrops ai4; 0; —3}, B{—1; 5; 6], ¢{—2; 1; —3}. Haiigure K0oOpAUHATHI BEKTOPOB:
a)a{4;0;-3}+B{-1; 5; 6],
6)a{4; 0;—3}-¢{—2;1; -3}
B) =3 - 382 ¢ m = 3B - 2¢;

—_— —
T') CKaJSIPHOE TIPOM3BeIeHnE BeKTOpoB B u C.

Bapmuanr 4
1. Jlansr Bexropsr ai—1; 2; 1}, BE{2; —3; 4], ¢{0; 1; —5}. Haiixute KoOpaMHATEI BEKTOPOB:
a)af—1;2;1}+8{2; —3; 4],
6) E{2; —3; 43-¢{0;1; —5};
= = — - — =
B)N=2a-3B+2 C,m=E+3Cu;

— —
I') CKaJIIpHOE IIpOM3BeieHNE BeKTOpoB B u C.
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