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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 31.08.2020r. 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-
KOMEHJANMSIMH [0 OpPTaHHU3allH  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
IIpencenarejib HMKJI0BOW KOMUCCHH 3aMm. nupexTopa no yueOHoii padore
A.A. Berenuena A.1O. Ky3bmun

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»
Ilapanosa 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  00pa30BaTEIbHBIX
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 MPHU MOJATOTOBKE CIEIIUATUCTOB CPEIHEr0 3BEHA.

PabGouast mporpamma paszpaborana Ha ocHoBe TpeboBanuii DI'OC cpemgHero oO1iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAHUIO U pe3ylbTaTaM OCBOCHHUS Y4eOHOU
JTMCIUATUTHHBL «MaremMaTHKa», B COOTBETCTBUHM C PeKOMEHAalMsIMHU 10 OpraHU3alluy TOTYICHUS
cpenHero odmiero obpazoBaHUs B MpEEIax OCBOCHHUS OOPa30BATEIBHBIX MPOTPAMM CPEIHETO
npodecCHoHAIbHOTO 00pa3oBaHMsI Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUS C YY4ETOM Tpe-
OoBaHuii (henepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M  IOJIy4aeMOi
CIIENUAILHOCTH  CpemHero mpodeccruoHambHOro  oOpa3oBanus (muchbMo  JlemaprameHTa
rOCYyJapCTBEHHON MOJUTHKM B cdepe moarotoBku padounx kaapoB u IO MwunoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Copnepxanue nmporpamMMmbl «MaTeMaTHKay HAIPABICHO HA JOCTHKEHHUE CISAYIONINX IeJIeii:

e oOecrieueHue CcHOPMUPOBAHHOCTH  MPEJICTABICHUM O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOpax CTAHOBICHHS MAaTEMaTUKU;

e o0OecnedyeHrne cHOPMHUPOBAHHOCTH JIOTUYSCKOTO, AJITOPUTMHYECKOTO M MaTeMaTHYeCKOTro
MBIIUICHHS,

e oOecrieueHue cHOpPMUPOBAHHOCTH YMEHUN NPUMEHSATH MOJYYCHHBIC 3HAHUS NPH PEIICHUH
PAa3IMYHBIX 3a1a4,

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 BKIIOYEHO COJIepKaHWE, HaNpaBICHHOC 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! TUCHUILUINHBI «MaTeMaTHKa:
ajiredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3Aa, TeOMeTPHsI»

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

[Tpu OCBOCHUU CIIEIIMATIbHOCTEN CIIO: 26.02.06 «IKCIuTyaTanus CYyZ0BOTO
ANIEKTPOOOOPYJIOBaHUS M CpeIcTBAa  aBTOMAaTUKW»  (O6a3oBas  moArortoska), 26.02.05
«IKCIuTyaTaus CyJIOBBIX SHEPreTHYECKHX YCTAHOBOK» (yriyOJieHHas moaroroBka), 26.02.03
«CynoBoxxaenue» (yriyOneHHas moAarotoska), 26.02.02 «CynoctpoeHuey (6a3oBasi MOATOTOBKA),
15.02.01 «MoHTa)X M TEXHHUYECKasl SKCIUTyaTalus TMPOMBIILICHHOTO 00opymoBaHus (IO
oTpacisiM)» (0a30Basi MOATOTOBKA) TEXHUYECKOTO MPO(EeCCHOHATBLHOIO 00pa30BaHUs MaTeMaTHKa
nu3ydaercsi Oomee yrayOineHHO, Kak mpoduibHas ydeOHass JUCHUIIIMHA, YYHUTHIBArOIIAs
cnenuuKy 0CBauBaeMbIX CIIEIIUATBHOCTEH.

DT0 BbIpa)xkaeTcsi B coAepX aHUM OOydeHHs, KOJUYECTBE 4YacOB, BBIICISEMBIX HAa H3y4eHUE
OTIICBHBIX TEM MPOrPAMMBI, TITYOMHE WX OCBOCHHUS OOYYAIOIIMMUCS, BUJAX BHEAYJAUTOPHOMN
CaMOCTOSATEIIbHOM PabOTHI 00YUJAFOIITUXCSI.

OO0mme meTu N3yYCHHS] MATEMAaTUKH TPAIUIIMOHHO PEaTU3YIOTCS B UEThIPEX HAIIPABJICHUSX:



e oO1ee peACcTaBICHUE 00 UACIX U METOJIaX MaTEeMAaTHKU;
e HHTEJUICKTYyaJIbHOE Pa3BUTHCE;
e OBJAJICHHE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
e BOCIHTATEILHOE BO3JICHCTBHE.
N3yuenne MaTeMaTHKN YIYUTBHIBACT CHEIU(DHUKY OCBAMBAEMBIX O0YYAIOIIMMHUCS CIICIIHAIBHOCTH
CIIO u obecreunBaeTcs:

¢ BBHIOOPOM PA3IMYHBIX MTOJXO0J0B K BBEJICHUIO OCHOBHBIX MTOHATHUH;

e (GOpMUPOBAaHMEM CHUCTEMBbl Yy4YeOHBIX 3amaHuii, oOecrneunBaronmx 3PHEKTHBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e oOorameHneM CHeKTpa CTHJICH ydeOHON NEesATEIbHOCTH 3a CYET COTJIACOBAaHHS C BEIyIIMMHU
JIeATEIbHOCTHBIMU XapaKTepHCTUKAMH BRIOPAaHHOW CIIEUaIbHOCTH.
[TpodunbHas cocTaBisiomas OTpakaeTcsi B TPeOOBaHUAX K TMOATOTOBKE OOYYAIOIIMXCS B

JaCTH:

e 00mIell cucTeMbl 3HAHUU: COAEpPIKaTENIbHBIE IPUMEPDI UCIIOIB30BaHUS MAaTEMAaTHUECKUX UACH U
METO/I0B B MPO(eCCHOHATBHON e TETbHOCTH;

® yMEHHIi: pa3nuuue B ypoBHE TPEOOBAHMH K CI0KHOCTH ITPUMEHSEMBIX AJITOPUTMOB;

® IIPAaKTHUYECKOTO WCIOJb30BAaHUS TPHOOPETCHHBIX 3HAHWH M YMEHHH: WHAWBUIYAIBHOTO
y4eOHOTO ONbITa B IOCTPOCHUN MAaTEMaTHYECKUX MOJIeNeH, BBIMOJIHEHUH MCCIeI0BATEIbCKIX
IPOEKTOB.

Copepxanve y4yeOHOW IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH COAEp-

JKAaTCJIbHBIMU JINMHUAMU O6y‘-IeHI/ISI MaTEMaTHUuKeE:

e ayireOpanyeckasi JIMHUS, BKIIIOYAIOIIAsi CUCTEMATU3AIMIO CBEICHHM O YKciaX; H3ydeHHe HOBBIX
u 0000IIeHHEe paHee W3YYCHHBIX oOmepanuii (BO3BEJACHHE B CTENCHb, HM3BICUYCHUE KOPHSI,
norapuMupoBaHUe, CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC U OOpaTHhIE K HUM); H3y4eHUE
HOBBIX BUJIOB YHCJIOBBIX BBIPQXKEHUN U (POPMYJI; COBEPILICHCTBOBAHHE MPAKTUUECKUX HABBIKOB
U BBIYUCIHUTEIBHOW KYyIBTYpPbI, paCIIUPEHHE U COBEPIICHCTBOBAHHE aNreOpandeckoro
anmapara, cGOpMHpPOBAaHHOTO B OCHOBHOW IIKOJE, W €ro NPUMEHEHHE K PEHICHUIO
MAaTCMAaTUYCCKUX U MPUKITAAHBIX 3a/1a4;

® TeOpeTHKO-(DYHKIMOHAIbHAS JUHHUS, BKIIOYAOIIAs CUCTEMATH3AIMIO U PACIIMpPEHNE CBEICHUM
0 (pyHKIMSIX, COBEPIIEHCTBOBAaHUE TpadUUECKIX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH UJIESIMU U
METOAAMHU MAaTEMAaTUYCCKOI'O aHaJIn3a B O6’beM€, MO3BOJIAIOMICM HMCCIICA0BATL 3JICMCHTAPHLBIC
GyHKIIMM W peliaTh MNpoCTellIne TeoMeTpudeckue, (uU3MYecKue U Jpyrue MpUKIaTHbIe
3a/1a4u;

e JIMHUSA YpaBHEHWIl W HEPaBEHCTB, OCHOBAaHHAs Ha IMOCTPOEHUH U HCCIEIOBAaHUU MaTeMma-
THYECKHX MOJIeNIeH, TepeceKaromascs ¢ alredpandecko W TEOpPeTHKO-()YHKIIMOHAIBHON
JUHUAMA MW BKIIOYAmomiasa pasBUTHC W COBCPIICHCTBOBAHHMEC TCXHHUKH anrerquecxnx
npeoOpa3oBaHUi Ui pelIeHUs YpaBHEHUW, HEPAaBEHCTB M cucTeM; (HOpMHUpPOBaAHHE CIIO-
CO6HOCTI/I CTPOUTb M HCCICOOBATH HpOCTCﬁH.IHC MAaTCMaTUUCCKHUC MOJIACIIN TIpHU PCIICHHUU
NPUKIAIHBIX 3a]1a4, 3a7]a4 U3 CMEXHBIX U CIIEHUANbHBIX TUCIUILINH;

® TCOMCTPHUUYCCKAA JIMHHMA, BKIIIOHaromias HArJJAHBIC IIPCACTABJICHHA O IIPOCTPAHCTBCHHBLIX
durypax u wu3y4yeHUE WX CBOWCTB, (HOPMHUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, pa3BUTHE CHOCOOOB TEOMETPUYECKUX H3MEpPEHUH, KOOpAMHATHOIO U
BCKTOPHOT'O MCTOOB AJIsd pCUHICHUA MATCMATUUCCKUX U MMPUKIIAAHBIX 3a1a4;

® CTOXacTHuecKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTHUH KOMOMHATOPHBIX YMEHHH, MpeACTaBIeHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEr0 MHUpA.

Paznenpl (TeMbl), BKIIOYEHHBIE B COJIEPKAHUE YICOHOW TUCIUTIINHBI, SBIISFOTCS OOIIUMU ISt
BCEX CIIELMANBbHOCTEH TeXHHYecKoro mnpoduis mpodeccruoHanbHoro odpaszoBanus (15.02.01,
26.02.02, 26.02.03, 26.02.05, 26.02.06).

B paboueii mporpamMMe yueOHBIH MaTepuan TMPEACTaBIeH B (QOpMe UYEpeayIOIIEeroCs
pa3BepThIBaHUS  OCHOBHBIX  COACP)KATENBHBIX  JUHHHA  (adreOpanyueckoi,  TEOPETHKO-



(GYHKIIMOHATBLHOM, YpaBHEHUN M HEPABEHCTB, TEOMETPHUUYECKON, CTOXAaCTUYECKOH ), UYTO TIO3BOJISIET
THOKO HMCIIOIb30BATh MX PACIIONIOKEHUE U B3aUMOCBSI3b, COCTABIISATh KaJICHAAPHO - TEMaTUYECKUI
MJaH, Yy4uThIBas crnenuduky ocBamBaeMmblx crenuanbHocTe CIIO, rnyOuHy wu3ydeHus
MaTepuana.

Conepxxanmne paboueil mporpaMmbl paccuuTaHo Ha 355 dacoB. Pacmpenenenue 4acoB 10
pazmenaM HW  TeMaM [POTPaMMbl  MPOU3BENCHO C y4ETOM TEXHHYECKOro mpoduis
npodeccuoHalbHOTO0 oOpa3oBanus. [Ipodunusamus 1eneil MaTeMaTHYEeCKOro oO0pa3oBaHUs JIis
CHEIHUAIBHOCTEW TEeXHUYECKOTro Mpoduiis mpeanonaraeT yCHUJICHHE U PACIIUPEeHUe MPUKIATHOTO
XapakTepa U3Y4eHHs] MaTeMaTUKH, IPEUMYILECTBEHHON OpUEHTAIK Ha alrOPUTMUYECKUI CTHIIb
MO3HABATEIILHON IeATEeTHhHOCTH.

N3yuenne o6mieoOpa3oBaTenbHONM Y4eOHOW NUCHMIUIMHBI «MaTeMaTukay 3aBepliaeTcs
MOJIBEJICHUEM UTOTOB B (hOpMe DK3aMEHA B paMKax MPOMEXKYTOUYHOM aTTecTaruu 00ydaromuxcs B
nporecce ocBoenus [ITICC3 CIIO ¢ momydeHrem cpeaHero oomero oopa3oBaHus.

C 1enpro akTHBHU3AIUH JEATEILHOCTH OOYYaONIUXCS HAa YPOKE UCIOIB3YIOTCS CIIEAYIOIINE
TUAAKTHYECKUE WUTPbl: MaTeMaTHYeCKOoe JOMUHO, KapTOYKHM OOpaTHOW CBA3HM, MaTeMaTU4YeCKUil
00, MO3roBasi aTaka; YBPUCTHUECKHE ¥ TTOUCKOBBIE Oece/bl, yaeOHbIE KPOCCBOP/IBI, MaTeMaTHUe-
CKHe AUKTaHThl; ypoku Tuna KBH.

[Ipn m3ydenun mucrumuimHbel «MaTemaTtukay oOpalaeTcs BHHUMAaHHE OOYy4aroluxcs Ha ee
MPUKIATHON XapakTep, Ha TO, TJ€ M KOrJa HU3ydyaeMble TEOPETUUYECKUE MOJOKEHUS U MpaKTHye-
CKH€ HaBBIKA MOTYT OBITh MCIOJIh30BaHbI B OyIyIIel MPaKTUIECKON e TeIbHOCTH. B mporpamme
MOMYEPKHUBAIOTCS MEXAUCLHUITIMHAPHBIE CBS3M MAaTEeMAaTHYECKOTO COJEp)KaHUS C y4eOHBIM CO-
nepxkanuem: 1) 6a3oBbix oOpaszoBarenbHbIX AucHUIINH (OBX); 2) yaeOHbIe TUCITUTUIHHEI TIO BBI-
o6opy (Muadopmaruka, ®usuka); 3) nonosHUTENbHBIE YaeOHbIEe TUCIUTLTHHBI (COBpeMEeHHOE ecTe-
CTBO3HAHUE); 4) o0menpoPecCHOHANBHBIX AUCHUILTUH (DIEKTPOHUKA U IIEKTPOTEXHUKA (IS
cret. 26.02.06), KorcTpyKkTOpCKast MOATOTOBKA MPOU3BOJICTBA B CYJOCTPOUTEIHLHON OpraHu3aIliuu
(ms cmen. 26.02.02), CynoBble 3HepreTudeckue ycraHoBku (mns cmem. 26.02.05), HaBurarus,
HaBHUTAIIMOHHAS TUIPOMETEOPOJIOTHS U Jorus (s crett. 26.02.03), DinekTpoHrKa U 3JIEKTPOTEX -
HUKa, MexaHu3alus W aBTOMATHU3AIMS TEXHOJIOTHYECKHUX IPOIECCOB PHI000OPa0ATHIBAIOIINX
npon3BoACTB, MHxenepHas rpaduka, Texanueckas mexanuka (s cre. 15.02.01).

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

WCITONIB3YIOTCSI YI€OHBIE TTOCOOHS, TEXHUYECKHE U HATJISAIHBIE CPE/ICTBA O0YUEHNS,
MPOBOASTCS HECIOXKHBIE ACTYKTUBHBIE U HHAYKTUBHbBIE PACCYKICHUS;

00OCHOBBIBAIOTCS IIaTW PELICHUS 3a7a4;

bopMynupyroTCs ONpeeIeHNUs MaTEMaTHUECKUX TTOHATU;

MOJIB3YIOTCA MATEMATUYECKON TEPMHUHOJIOTUEN Y CUMBOJIMKOM;

MUCHbMEHHO 0OPMIISIIOTCS pELIeHUs 3a/1a4;

bopMyIUPYIOTCS Ha MATEMATHUECKOM SI3bIKE HECIIOKHBIE MPUKIIAIHBIE 3aa4H;

MOJIE3YIOTCS KATbKYIISITOPOM;

CaMOCTOSITENILHO M3y4aeTcsl y4eOHbII MaTepHall.

B mpoiiecce ocBoeHUsI MaTeMaTHUKU UCIOJIb3YETCSI CAMOCTOAITE/IbHAs padoTa (BHeayIuTOp-
Hasi) B o0beMe 99 yacoB, KoTOpasi MpeyCMaTPUBAET CICIYIONINE BUIBI CAMOCTOSITEIIBHOU pado-
ThI 00yYaOIIUXCS: MOAOOp M pelIeHue 3a/1a4 M0 TeMe, COCTABIICHUE TECTOBBIX 3aJaHUI, HAIKCA-
HUE COOOIICHM, KOHCIIEKTOB, BBIIIOJIHEHUE IpapuuecKkux padoT, BHIITIOJHEHHE MTPAKTUYECKHUX 3a-
JMAHWI: U3TOTOBJICHHE PAa3BEPTOK MHOTOTPAHHHUKOB M TEIll BPAIICHUS C MOCIEIYIOIINM BBIYUCIIC-
HUEM MX 00BEMOB U IIJIOUIa/Iel TOBEPXHOCTEH, BHIITOJIHEHNE HHANBUIYaTIbHBIX IPOEKTOB.

B nensax s ¢dextuBHON peanuzanuu 1aHHON MporpaMmbl, GOpMHUPOBAaHUS 0OIUX U mpodec-
CHOHAJIbHBIX KOMIETEHUUH OOydarouxcs MpernojaBaTellb UCHOIb3YeT COBPEMEHHbIE JUIAKTH-
YecKHe IMpUeMbl U METObI (TPOOIEMHOE U3JI0KEHHE yuyeOHOro MaTepHuana, UCIOIb30BaHUE TPO-



OJIEMHBIX BOIIPOCOB U 33JaHUM, MCCIIEA0BATENbCKOE (OPMUPOBAHNE MATEMAaTUUYECKUX TOHSATHUH,
UTPOBBIE TEXHOJIOTUU, METO/I POEKTOB U Ap.).

1.2. MecTo y4eOHOIl TMCUMILUINHBI B Y4eOHOM IIaHe

VYyeOHas guctuiinHa «MaTeMaTukay SBISETCS Y4eOHOM JUCIHUIUIMHOM W BXOAWT B
00111600pa30BaTEIbHYIO TOATOTOBKY KakK MPOUIbHAS JUCITUTIIINHA.

[TocnenoBarenbHOCTh M3YUYEHHSI TEM MPOTPAMMBI PAacKpbIBaeTCs B TeMaruueckoMm muiaHe. [lo
KKJI0OM TeMe MPUBOAATCS 0000IIeHHbIE TPeOOBAaHUS K JIMYHOCTHBIM, METAPEIMETHBIM U TIPE]I-
METHBIM PE3yJIbTaTaM.

1.3. Pe3yabTarbl 0CBOCHHS Y4eOHON AUCHUNIIMHBI

OcBoenne coaepkaHusi y4eOHOW AuciuIiuHbl «MaTtemarukay oOecrnedrnBaeT IOCTHKEHUE
00y4alOIMMUCS CIENYIOIINX Pe3y1bmamaos:

JTUYHOCHHBIX:

e CchOPMUPOBAHHOCTH IMPENCTAaBICHUM O MaTeMaTHKe KaK YHUBEPCAJIbHOM $3bIKE HayKH,
CPEIICTBE MOJICTUPOBAHHUS SIBJICHUI U TIPOIECCOB, UACSIX U METOJaX MAaTEMATHKH;

e TIOHMMAaHHE  3HAUYMUMOCTH  MaTeMaTUKU  JUIsi ~ HAYYHO-TEXHHYECKOTro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIICHHUSI K MaTeMaTHKE KaK K YacTU OOIIEYEIOBEYECKOU KYIbTYPHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOJTIOIIMEN MaTeMaTUYECKUX UACH;

e DPa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHUSI, aITOPUTMUYECKOM
KYJIbTYpbl, KPUTHYHOCTH MBIIIJICHUS Ha YpPOBHE, HeoOXoauMmMoM Uil Oyayuiei
po(hecCHOHANTEHOM e TENILHOCTH, JUISI TPOIOJIKSHHSI 00pa30BaHus U caMo00pa3oBaHUS;

e OBJIQJICHHME MaTEeMaTHYECKUMH 3HAHUSMH M YMEHHUSMHU, HEOOXOJUMBIMH B IOBCEIHEBHOM
JKU3HU, JUISI OCBOEHHUS CMEXKHBIX €CTECTBCHHO-HAYYHBIX JHUCHUIUIMH W JUCIHILTUH
Mpo)eCCHOHAIBHOTO THKJIA, IS TOJydeHuss oOpa3oBaHHWsS B 00JacTsIX, HE TPeOYIOIIUX
yriayOJIeHHON MaTeMaTUYECKOM MOATrOTOBKHY;

e TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTHKCHUHT
BCEH JKHM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCTHENTHON MPo¢eCCHOHATBHON U 00IIECTBEHHOM IeATeTLHOCTH;

e TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSTEIHHON TBOPUYECKOW U OTBETCTBEHHOU JIE€ATEIHHOCTH;

e TOTOBHOCTH K KOJJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIIbHOM,
OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIENOBATENbCKOM, TMPOCKTHOH U JPYrUX BHAAX
NEeSITEIbHOCTH;

e OTHONICHHE K TPOPECCHOHATHHOU AEATETbHOCTH KaK BO3MOXXHOCTH Y4YacTHUS B PEIICHHH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOJIEM;

MemanpeomMemHbix:

® YMEHHME CaMOCTOSITEIILHO ONPEALIIATh MM ASATSIbHOCTH U COCTABIIATH IUIAHBI IESITEILHOCTH;
CaMOCTOATENIbHO  OCYIIECTBJISITh, KOHTPOJIUPOBaTH U  KOPPEKTUPOBATh JEATEIHHOCTD;
HCITOJIH30BaTh BCE BO3ZMOYKHBIE PECYPCHI JIsI IOCTHKEHUS ITOCTABICHHBIX IEJIeH U peaTn3aiiu
TUTAHOB JCSITENILHOCTH; BRIOMPATH YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

® yYMGHHE TPOJYKTHBHO OOINAThCI H  B3aMMOJCHCTBOBaTL B  IPOIECCE COBMECTHOM
NeSATeTLHOCTH, YYUTHIBATh TIO3WIIMU JIPYTUX YYAaCTHHKOB JIEATEIBHOCTH, 3(()EKTHBHO
paspeuiatb KOH(IJIUKTHI;

e BIAJCHUE HABBIKAMH  TIO03HABATEIbHOH, Y4eOHO-HCCIICIOBATEILCKOW M MPOEKTHOM
JEATCILHOCTH, HaBBIKAMHM  pa3pelieHHs Mpo0jeM; CIIOCOOHOCTP W T'OTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3IUYHbIX
METOJO0B MO3HAHMS;

® TOTOBHOCTh M CIOCOOHOCTP K CaMOCTOSITEIbHOM  HMH(POPMAIMOHHO-IIO3HABATEIHHOM
JeATEeTLHOCTH, BKJIIOYAsh YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX WHQOpMaIuu,



KPUTHYECKH OIICHMBATh W HMHTEPHPETUPOBATH HHGPOPMAIUIO, MOTYYaEMYI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;

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

BJIQJICHVE HABBIKAMU MO3HABATENBHON pedIieKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, TPAHUL] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [TO3HABATENIBHBIX 33124 U CPEACTB Ul UX JOCTHIKECHHS;

[[EJICYCTPEMJICHHOCTh B TIOMCKAX W TMPUHSATHU PEIICHUN, COOOpPa3sUTEIhbHOCTh W HHTYHIIHS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTH BOCIPUHUMATH KPAcoTy U
TapMOHHIO MUDa;

npeomemmuuix:

c(OpMUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHKE KaK YacTH MHUPOBOU KYJIbTYPbl U MECTE
MaTeMaTUKH B COBPEMEHHOM IIMBUIIM3AINH, CIIOCO0aX OMHCAHMS SBJICHUM pealbHOro MUpa Ha
MaTEMaTUYECKOM S3bIKE;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKUX TMOHATUSX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJIEAX, MO3BOJISIONIMX OMHUCHIBATH W H3y4yaTh pa3HbIe MPOLECCH U
SIBJICHUS; TOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHUSI MaTEMaTHUYECKUX TEOPHil;
BIIAJCHUE METOJAaMHU JIOKA3aTeJIbCTB U AJNTOPUTMOB PEILICHUS, YMEHHE WX MPUMEHSTH,
MPOBOJIUTH JTOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1ay;

BJAJICHWE CTAHJApPTHBIMU TPUEMaMH pPEIIEHUS PalUOHANBHBIX M UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHUH W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JJisi TIOMCKA MYTU PELICHUS
U WUTIOCTPALIUY PELleHUs] YpaBHEHHU I U HEPaBEHCTB;

c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEMAaTUYECKOTO aHAIN3a M UX
CBOWCTBaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh IOBeAcHUE (QYHKIUH, HCIOIb30BaHUE
MOJTyYEHHBIX 3HAHUH JJIs ONMCAHUS U aHAlIu3a PealbHbIX 3aBUCUMOCTEH;

BJIAJCHUE OCHOBHBIMH TOHSTHUSMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, #X OCHOBHBIX CBOHMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS  PAaCIO3HABATh
reoMerpuueckue GUIypsl Ha YepTexax, MOJENSIX U B pEaJbHOM MHpE; MpUMEHEHUE
M3YYCHHBIX CBOMCTB reOMETpPHUSCKUX GUTYp U GOpMYI TSl pEIICHUsT TEOMETPUUECKUX 3a/1a4
U 3aJ1a4 C MPAaKTUYECKUM COJIepPKaHUEM;

c(OpPMUPOBAHHOCTh TPEJCTABICHUN O MpOIeccaX M SIBICHUSX, UMCIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaTbHOM MHUPE, OCHOBHBIX MOHSATHIX
3JIEMEHTAapHON TEOPUU BEPOATHOCTEH; YMEHUW HaXOIWTh U OLEHHUBATh BEPOSTHOCTU
HACTYTUICHHSI COOBITUH B POCTEUIIINX MPAKTUISCKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHI
CIIyYalHBIX BEJINYMH;

BJIQJICHUE HAaBBIKAMHU HCIIOJB30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IMPU PEIICHUU
3ajad.

IIporpamma paccuurana Ha 355 vacoB crnenuanbHOcTsIM CITO TexHuyeckoro npoduis. M3 Hux

aynuTtopHasi (oOsi3aTenbHas) Harpy3ka oOydaromuxcs — 234 4gaca; caMocTosiTeNbHass paboTa
(BHEaymuTOpHAas) oOydaronuxcs — 99 yacos.

B xoje u3ydeHust AUCHUILIMHBI IPOTpaMMOii perycMoTpeHs! 10 KoHTposbHBIX padoT: Ne 1 o

pazaeny 1; Ne 2 mo pazneny 2; Ne 3 no pazneny 3; Ne 4 mo teme 4.1; Ne 5 mo teme 4.2; Ne 6 o
temaMm 4.3; Ne 7 o paszneny 5; Ne 8 o paszneny 6; Ne 9 mo remam 7.1 — 7.3; Ne 10 o remam 7.4 —
7.5. IlpomexyTouHast (opma aTTeCTallu: BO 2 CEMECTpE — MMChbMEHHBIN SK3aMEH.



2. TemaTnueckuu mjiaH

K Camocros
0JI-BO ay/l. YacOB NpH
N cTOsA-
MaxkcumajibHasi | 04HOI popme 00yueHUs
HaumeHnoBaHue pa3jesioB U TeM TeJbHasA
Harpysxa, Hac. JIa6. | IIpak. | pa6ora,
Bcero
pao. 3aH. yac.
BBenenue 3 2 1
Pa3nea 1. Anredpa 39,5 29 - - 10,5
Tema 1.1. PazBuTHe NOHATHS O YUCIIE 17 12 5
Tema 1.2. KopHu, cTeneHu u gorapu@mol 15,5 12 3,5
Tema 1.3. IIpeoOpazoBanue anreOpandecKux 7 5 )
BBIPAKCHUI
KonTtpoabsHnas pabora Ne 1 o pazneny 1 1 1
Paznen 2. OCHOBBI TPUTOHOMETPHH 22,5 17 5,5
Tema 2.1. OCHOBHBIE TOHATHUSA 3 2 1
Tema 2.2. OCHOBHbIE TPUTOHOMETPUYECKHUE 75 6 15
TOXKIIECTBA ’ ’
Tema 2.3. IlpeoOpa3zoBaHne MPOCTEHIITNX 6 4 )
TPUTOHOMETPUYECKUX BBIPAKECHUN
Tema 2.4. ApkcuHyCc, apKKOCHUHYC, apKTaH- ) )
IEHC YHuclia
Tema 2.5. Ilpocrteiiine TpUTOHOMETpHUYE- 4 3 1
CKHE€ YPaBHEHUS U HepABeHCm8d
KonTtpoabsHnas pab6ora Ne 2 no pazneny 2 1 1
Paznen 3. dyHkuuu, UX CBOCTBA M rpa- 41 33 8
puxku
Tema 3.1. ®yukuuu. [loHsiTue 0 HempepbIB- ) )
HOCTH (PYHKITUU
Tema 3.2. CpoiictBa dpynknuu. ['padudeckas
unTepnpetanus. [Ipumepsr QyHK- 75 6 15
IMOHAIBHBIX 3aBUCUMOCTEH B pe- ’ ’
AJIbHBIX MPOLIECCAX U SIBJICHUSX
Tema 3.3. O6paTHbie GyHKIUH 4,5 4 0,5
Tema 3.4. CrencHHBIC, MMOKA3aTElbHEIC, JIO-
rapuMuUyecKue U TPUTOHOMETPH-
27 21 6
yeckue (yHkiuu. OOpaTHBIE TpU-
TOHOMETpUYeCKHe PYHKIINH
KonTtpoabsHnas pa6ora Ne 3 no pazneny 3 1 1
Paznea 4. Hauyajia MaTeMaTH4eCKOro aHa- 71 47 24
Jm3a
Tema 4.1. TlocnegoBarenbHOCTH 5 4 1
Tema 4.2. IIpousBoaHast 1 €€ TPUMEHEHUE 43 28 15
KonTtpoabsnbie padorsr Ne 4,5 o temam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHas 1 HHTETpa 23 15 8
KouTtpoJubHas padora Ne 6 no teme 4.3 1 1
Paspnen S. YpaBHeHUs] M HEpaABEHCTBA 44 29 15




Tema 5.1. YpaBHEHUS U CUCTEMbI YPAaBHEHU.

HepaBenctBa u cucreMsl Hepa- 44 29 15
BEHCTB C JIByMsI IEPEMEHHBIMU
KonTtpoabsnas pa6ora Ne 7 no pazneny 5 1 1
Pazgen 6. DinemeHTa KOMOMHATOPUKH, TEO- 20 13 7
pHsl BEPOSATHOCTEN U CTATHCTHKA
Tema 6.1. OcHOBHbIE TOHATHS KOMOHMHATO- 6 4 )
pUKH
Tema 6.2. DnemMeHTBI TEOPHS BEPOSITHOCTEN 9 6 3
Tema 6.3. DnemMeHTbl MaTeMaTUYECKOM CTa- 5 3 )
TUCTUKH
KourpoJabsHnas padora Ne 8 no pazneny 6 1 1
Paszpnen 7. I'eomerpus 82 54 28
Tema 7.1. IIpsiMble U IIIOCKOCTH B MPOCTPaH- 18 12 6
CTBE
Tema 7.2. MHOrOrpaHHUKH 12 8 4
Tema 7.3. Tena u noBEpXHOCTU BpalCHUs 14 9 5
KonTtpoabsnas padora Ne 9 no reme 7.1 - 7.3 1 1
Tema 7.4. I3mepenust B reoMeTpun 27 18 9
Tema 7.5. KoopirHaThl 1 BEKTOPbI 11 7 4
KonTtpoabsnas pa6ora Nel0 no teme 7.4-7.5 1 1
Koncyabranumu 22
HToro: 355 234 99




3. Conepxxanue yueOHOM JUCHUTIIAHBI
BBenenue

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

CamocrosiTesbHast paboTa

Hanmcanue coobmenuii Ha TeMy «VcTopusi BOSHUKHOBEHHS MaTeMaTUKWy», «MaTemaTuka
JIPEBHOCTH», «MaTemMaTHKa B COBpEMEHHOM MHpPE» (110 BEIOOPY).

Paznen 1. Aureopa

Tema 1.1. PazBuTHe NOHATHSA 0 YHUCTIE

Lensie u pamuoHanbHble Yucia. [leficTBUTenbHBIE uMcna. [lpubnudicerHvle BbIYUCTEHUS.
Komnnexcrnoie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu n cremenun. KopHu HaTypaiabHON CTENEHM M3 uyuciaa W UX cBoicTBa. CTemeHu C
palMOHATIBHBIMM [IOKA3aTENSIMU, WX cBoWcTBA. CTENEHW ¢ NEWCTBUTENIBHBIMH IOKA3aTENSIMH.
Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazameneMm.

Jlorapugm. Jlorapudm umcaa. OcHOBHOE jorapuMUUYECKOe TOXIECTBO. JlecsSTHUHBIE U
HaTypaibHble Jorapudmsl. [IpaBuia aeiicTuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue ajqredopandyecknx BbipakeHuid. [I[peobpazoBanue pannoHaaIbHBIX, UP-
paIMOHATILHBIX CTETICHHBIX, TOKA3aTEbHBIX U JIOTAPU(PMUIECKUX BHIPAKESHUH.

ApudmeTrnueckue IeUCTBUS HAJl YUCIaMHU, HaXOXICHUE TPUOINKEHHBIX 3HAUCHUI BEIMYUH U
MOTPEIIHOCTEH BEIYHUCICHHH (20COTIOTHOM U OTHOCUTENHHOW ), CPABHEHHE YHCIIOBBIX BBIPAKCHUN.

Briunciienre u cpaBHeHUE KOpHEW. BrinmonHeHrne pacyeToB ¢ paguKaiamu.

Pemenne nppanuoHalbHbIX ypaBHeHHNM. HaxoxneHne 3Ha4eHUN CTENEHEN C pallMOHAIbHBIMU
nokazatesnsimu. CpaBHeHHe ctenieHei. [IpeoOpa3oBanus BbIpaKEHUM, COAEpKaIUX cTeneHu. Pe-
HICHUE TTOKA3aTeNIbHbIX YPaBHEHUM.

Pemenne nmpukinagHeIx 3a1a4.

Haxoxnenne 3HaueHu#t norapudMa mo nmpou3BOJILHOMY OCHOBaHHUIO. [lepexon oT ogHOrO OC-
HOBaHMS K JIpyroMy. Beruncienue u cpaBHenue jgorapudmos. JlorapudmupoBanue 1 HOTEHIUPO-
BAaHUE BBIPAXKCHUM.

[TpuOnKkeHHbIe BBIYMCIECHUS U PELIeHHs] IPUKIIaIHbIX 3a/1a4.

Pemenue norapupMudecKkux ypaBHECHHA.

Tema 1.3. IIpeoGpa3oBanue anredpandecKuX BbIPaKeHUH

[IpeoOpa3oBaHnue panUOHANBHBIX, HWPPALMOHAIBHBIX CTENEHHBIX, [OKa3aTeJIbHBIX U
norapu(pMHUECKUX BBIPAKCHUN.
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CamocrosiTesibHast padora

Hanucanue cooOmenust Ha teMy: «lcTopus BO3HHMKHOBEHMsS MaTeMaTUKHW», «MaremaTuka
npeBHOCTHY. «MaTeMaTHKa B COBpPEMEHHOM MHpE» (10 BEIOODY).

2. Hammcanue coobmenust Ha TeMy: «BO3HUKHOBEHUE M pa3BUTHE YHclay, «Cekper apaOCKux
dp», «udpsl, UX BUABI 1 UCTOPUS pa3BUTU», «CueT apeBHell Pycu» (1o BEIOODY).

3. CocraBlieHHE TECTOBBIX 3aJIaHUI Ha BCE ICMCTBUS C pallMOHATILHBIMHA YHCIIAMM.

4. TlonmGop u penieHue 3a1ad 1o reme: «Pemienne 3agaq Ha IPOIEHTHD».

5. Pemenue 3amay Ha BBIYUCIICHUE MMOTPEITHOCTEN MPUOIMKEHUH (110 MHIANBUyAIbHOMY 3aja-
HUIO).

6. Hamucanue coobOmenust Ha Temy «McTOpUsi BOSHUKHOBEHHS KOMILIEKCHOTO uuciay, «Pas-
TUYHbIE (POPMBI 3alMCH KOMIUIEKCHOTO 4Ymciay, «lIpruMeHeHrne KOMITIEKCHBIX 4ucem» (1o
BEIOODY).

7. Pemenue 3amau Ha TeMy «CTeneHb ¢ IEHCTBUTEIBHBIM TIOKa3aTEIeM U €€ CBOicTBa» (10 WH-
JTUBUIYaTbHOMY 33/I1aHHUIO).

8. Pemenue 3amau Ha Temy: «KopeHb n-oil creneHu w3 uyuciay (M0 WHIWBUIYATLHOMY 3aja-
HUIO).

9. Pemenue 3anau Ha Temy: «PeleHrne UppalMOHAIBHBIX YpaBHEHUW» (IO MHIMBUIYATLHOMY
3aJIaHHIO ).

10. CocraBneHue TecTOBBIX 3a7aHuil 1o Teme: «KopHH, CTEneHn».

11. Hamucanme coobmenuii Ha Temy: «lctopus pazButus norapudmony, «JlorapudmMbel BOKpyT
Hac» (110 BEIOODY).

12. Pemenue 3amgad Ha Temy «IIpeobpa3oBanue orapuMUUYECKUX BBIpAKCHUN» (M0 HHIAUBHUILY-
JIbHOMY 3a/1aHHUIO).

13. CocraBnenue kpoccBopaa Ha TeMy «CTeneHu, KOpHH, JIOTapu(pMbI».

KonTpoasnas padora Ne 1 o pazneny 1
Pa3znen 2. OCHOBBI TPUTOHOMETPHUH
Tema 2.1. OCHOBHBbIE IOHATHS
Panuannas mepa yrna. BpamarenbHoe nBukenue. CHHYC, KOCMHYC, TAHT€HC W KOTAHI'€HC
qyucna.
Tema 2.2. OCHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA
®opmynbl npuBeneHusi. opmynsl cinoxeHus. Popmyiibl yIBOeHUs Dopmynvl NOI0BUHHO2O
yena.

Tema 2.3. IlpeoOpa3oBanus NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPAKeHUH

[IpeoOpazoBanre CyMMBbl TPUTOHOMETPHUECKUX (PYHKIMIA B MPOU3BEACHUE U TIPOU3BEICHUS B

CyMMY. Buipaoicenue mpueonomempuueckux QyHKYuil uepes man2eHc no108UHHO20 ap2yMeHma.

Tema 2.4. ApKCHHYC, ADKKOCHHYC, ADKTAHI€HC YU CJIA

OO6patHble TpUroHoMerpudeckre QyHKIMU. APKCUHYC, apKKOCHHYC, apPKTaHTCHC.

Tema 2.5. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA
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[Ipocreiiliiue TpUrOHOMETpUUYECKUE YypaBHEHUs. [Ipocmetiwiue mpucoHomMempuieckue Hepa-
geHcmea.

OoOpaTHble TpUroHOMeTprYeckne QyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Pannansblli MeTOA U3MEPEHUS YITIOB BPAILLICHUS U CBA3b C IPaJyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (GOPMYIbI CIOKEHUS, YJIBOCHHs, Mpeoo-
pa3oBaHHE CYMMBI TPUTOHOMETPHYECKUX (YHKUMN B IMPOU3BEJCHHE, NpeoOpa3oBaHUE IPO-
U3BE/ICHUSI TPUTOHOMETPUUECKUX (QYHKIMI B cymmy. [Ipocreiiiiue TpUroHOMETpHUYECKHUE ypaB-
HEHUS U HEPaBEHCTBA.

OOpaTHble TpUrOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

CamocTrosiTesbHasi padora

1. Hanucanue cooOuienust Ha TeMy: «cTopusi BOBHUKHOBEHUS U PAa3BUTHUS TPUTOHOMETPUM,
«[IpoucxoxxaeHnn eAUHUL] U3MEPEHUS YTIIOBY (110 BBIOOPY).

2. Pemenue 3amau Ha Temy «lIpumenenne GopMyn CI0KEHHS K YIPOIIEHUIO TPUTOHOMETPHYIE-
CKHX BBIpaXXEHHI» (110 MHAUBUIYATLHOMY 3aJaHUIO).

3. CocraBneHue TecTOBbIX 3afaHuii o Teme «lIpuMenenune GopMysn TPUTOHOMETPHUH K TIPEO0-
Pa30BaHUIO TPUTOHOMETPUUECKUX BBIPAKECHUI».

4. Pemenwne 3amay o teme: «Popmysbl TpeoOpa30BaHKs TPUTOHOMETPHUIECKON CyMMBI (pa3Ho-
CTH) B IpoU3BeJeHUE» (110 UHAUBUYAIbHOMY 33JJaHHUIO).

5. Pemenue 3agad no teme: «@opMyIbl mpeoOpa3oBaHUsI TPUTOHOMETPHUUECKOTO MPOU3BEACHUS
B CyMMY (pa3HOCTb)» (110 HHIUBUAYATEHOMY 3a/IaHUIO).

6. Pemenue 3amau no teme «TpuroHomerpuyeckue ypaBHEHUs» (IO MHAMBHIyaJbHOMY 3aja-
HUIO).

7. TloaroTroBka MUHHU — TpoekTa 1mo teme: «lIpumeHeHue Tpuronomerpuu B ¢usuke. O0IacTu
MPUMEHEHUS TPUTOHOMETPHUI.

KonTtpoabsnas pa6ora Ne 2 no pazneny 2

Pasznen 3. @yHKk1UM, X CBOMCTBA M rPaUKH
Tema 3.1. ®ynkuuu. [lonsaTre 0 HenpepbIBHOCTH PYHKIIUU

@®yuknun. O0iacTh ONpeAesieHus 1 MHOXKECTBO 3Ha4ueHHWH; rpaduk (QyHKIMH, TOCTpOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IMYHBIMHU CLIOCOOAMH.

Tema 3.2. CoiicTBa pynkunu. I'padudeckas munrepnperanus. [Ipumepsnl
(YyHKIIHOHAIBHBIX 3aBUCMMOCTEl B peajIbHbIX MPOLEccax U siBJEHHSAX

CeoiictBa (yHkumu. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHMYEHHOCTH, IEPUO-
TUIHOCTH. [IpoMexyTku Bo3pacTaHusi W YObIBaHHS, HAwOOJbIIee M HAMMCHbBINEE 3HAUYCHUS,
TOUYKHM dKcTpeMyMa. ['paduueckas naTepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBHCUMOCTEH B
pealbHBIX TpoIleccax U SIBICHUAX. ApudMeTHueckue omnepanuu Haja QyHkmusmu. CroxkHas
byakuust (kommno3uius). [lousamue o Henpepbl8HOCMU BYHKYULU.

Tema 3.3. O0paTHbIe PyHKUHMH

Oopammnuie pynkyuu. O6macTh onpeaeneHus u o0JacTs 3HaUueHU obpaTHOM QyHKIMU. ['pa-
¢uk o6paTHON GyHKINH.
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Tema 3.4. CreneHHble, NOKa3aTebHbIE, JOrapuMuiecKue 1 TPUrOHOMeTpHYeckne PyHK-
nuu. O0paTHbIe TPUTOHOMeETPHYECKHEe (PYHKIIUH

Onpenenenus GyHKIMIA, ©X CBOWCTBA U IpadUKH.

[IpeoOpazoBanus rpadukoB. [TapamiensHbIi TEPEHOC, CUMMETPHUS OTHOCHTEIIBHO OCel KOOp-
JMHAT U CUMMETPHSI OTHOCUTENIFHO Hayajla KOOPAWHAT, CHMMETPHUSI OTHOCUTEIBHO 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 rpadukoB ¢ynknuid. UccnenoBanue GyHK-
. CBOWCTBa JIMHEHHOM, KBaJpaTUYHON, KYCOYHO-IMHEHHONH U APOOHO-IMHEHHON (yHKUIHNN.
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. [IpukinagHeie 3a1aun.

[TokazarenbHble, TorapupMUUecKie, TPUTrOHOMETPUUECKHUE YPAaBHEHUS U HepaseHCmad.

CamocrosiTesibHast padoTa

1. BrinonHeHHe MPaKTUYECKOTO 3aJJaHUsl Ha ONUCaHHe CBOMCTB (PYHKIIMH MO TaHHOMY IpapuKy
(0 MHAUBHUIYAIbHBIM BapUaHTaM).

2. Brmonnenue rpaduyeckoii paboTel Ha TeMy «DJeMeHTapHbIe TpeoOpa3zoBaHus Tpadrka
¢GyHKIMN» (IO HHIAMBUAYATbHBIM BapUaHTaM).

3. Brmonnenne rpaduyueckoil paboTel Ha MOCTpoeHHe rpaduka GYHKIHMH, OOpaTHOW TaHHOM
(o maHHOMY TpaduKy).

4. Pemienne 3a7a4 Ha MMOCTPOSHUE TPAPUKOB CTETICHHBIX (PYHKITUN U OMTMCAaHUE UX CBOWCTB.

5. Pemienue 3a1a4 Ha ONMCaHKUE CBOWCTB M MMOCTPOEHHE TpaduKa MOKa3aTeIbHOU ()YHKIIHUH.

6. BrmonHenune rpaduueckoii paboThl Ha MOCTpOeHUE TpaduKka MoKa3zaTeIbHON QYHKIIUN ITyTEM
3JIEMEHTAPHBIX TPeoOpa30BaHUil.

7. Bemmonnenue rpadudeckoil paboTel Ha MOCTpoeHUE rpaduka JorapuPMUIecKon (QyHKIIMH
MyTEeM DJIEMEHTaPHBIX MPeoOpa3oBaHmii (10 UHIUBUAYATHHBIM BAPHAHTAM).

8. Tloctpoenue rpadukoB GyHKIHA y = a sinx + b; y = a cosx + b (110 "HIAUBUIyAIbHBIM BapH-
aHTaMm).

9. Brmonaenue rpaduyeckoi paboThl Ha MOCTpoeHHE TpadukoB GyHKIMK y = a tgx + b; y=a
ctgx + b (10 HHAMBHUIYaTHHBIM BapHAHTaM).

10. I'paduueckas paboTta Ha MOCTpoeHHE TPAPUKOB TPUTOHOMETPUIECKUX (PYHKITUN MyTEM dJIe-
MEHTapHBIX IPeoOpa3oBaHUH.

KonTpoabHas padora Ne 3 o pazneny

Pa3nen 4. Hauayja MaTeMaTHYeCKOI0 aHAJIN3a

Tema 4.1. IlocJie10BATEILHOCTH

IMocnexoBaTebLHOCTH. Crnioco0bl 3aJlaHus u CBOMCTBa YHCJIOBBIX
nocyieoBaTeIbHOCTe. [lonamue o mnpedene nociredosamenvrocmu. Cywecmeosarue
npeoeia  MOHOMOHHOU  O2CPAHUYEHHOU  NOCAe008aAMEeNbHOCHIU. CymmupoBaHue

nocienoBaTenbHOCTeH. beckoHeuHOo yObIBaroIas reoMeTpudecKast MpOrpeccHs U ee CyMMa.
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Tema 4.2. [IpousBoaHasi M ee NpUMeHEHHE

IIpousBoanas. [lorsTre o mpon3BoaHON (DYHKIIMH, €€ TEOMETPUICCKUN, MEXaHUUECKHUMA
U (QU3MUECKUi CMBbICI. YpaBHEHHE KacarenbHOM Kk rpaduky ¢yskuuu. I[IpaBuna wu
dbopmynsl  muddepeHupoBaHusa, TaOIWIIa MPOU3BOAHBIX AJIEMEHTAPHBIX  (YHKIIHAM.
[Ipon3BogHbIE CyMMBI, pa3HOCTH, NPOU3BEIACHUs, dYacTHbIe. [IpoM3BOJHBIE OCHOBHBIX
aneMeHTapHbIX (QyHkiui. I[lpuMeHeHHe NPOWM3BOMHONW K HCCIEAOBaHUIO (GYHKIUA |
noctpoeHuto rpadukoB. HaxoxaeHue HauOONBIIEr0, HAWUMEHBIIETO 3HAYCHUS U
SKCTPEMAJIbHBIX 3HAYCHUH (PYHKIUU. [Ipouzeoonvlie obpamuou (yHKyuu u KOMNO3uyuu
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHOM ISl HAXOXACHUS HAWIYULIeTO pEIIeHUs B
MPUKIAIHBIX 3a7adax. Bropas mpou3BoJHAs, €€ T€OMETPUUYSCKUN M (PU3UYECKHA CMBICI.
HaxoxaeHue ckopocTH 1j1s mpoiiecca, 3aJaHHOro (opMysoi U rpagukom.

KonTpoabHubie padoTsl Ne 4, 5 1o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 MHTErpaJ

IlepBooOpa3snass u wuHTerpaj. IlpuMeHeHue ONpPEACICHHOTO UWHTErpaita s
HAXOXJCHUS IUIOMAAN KpUBONHHEWHOU Tpamnenuu. ®opmymna Herotona—IJleiibnua.
[Ipumepsl MpUMEHEHHsI HHTETpaia B GU3HKE U TEOMETPHUH.

CamocTrosiTesbHasi padora

1. Pemenue 3ama4 Ha BeIYKCIIEHHE Tpeiena GyHKIUN Ha OECKOHEUHOCTH (10 MHIAUBUIYalb-
HOMY 3a/IaHHUIO).

2. Pemenue 3a1a4 Ha mpuMeHeHHe NpaBui AuddepeHupoBanus (0 UHIMBUIYAILHOMY 3a-
JTAHUIO).

3. Pemenue 3amau Ha HAXOXKICHUE ITPOU3BOTHON CTETICHHOM, TIOKa3aTeIbHON | JTorapudmu-
4yecKol (hyHKIMH (110 MHUBUIYyILHOMY 33/IaHHUIO).

4. Pemenue 3a1a4 o Teme: «HaxokaeHrne mporu3BOIHOM CIIOKHOM (HYYHKIMW (110 UHIUBUTY-
AJIbHOMY 3aJJaHHUIO).

5. Pemenue 3amau Ha HAXOXKICHUE 3HAYCHUS IPOU3BOIHON B TOUKE (110 MHAWBUYTEHOMY
3aJIaHUI0).

6. Hammcanue coobmienus Ha Temy «Mcropust quddepeHmanbHOro ucurcaeHus», «lIpume-
HEHHE TIPOU3BOHOM B (hu3HKe» (110 BEIOODPY).

7. CocraBieHHe TECTOBBIX 3a1aHuii 1o TeMe «lIpon3BoaHas QyHKIMN.

8.  Pemenue 3amau o teme: «VccnenoBanre GyHKIIMA HA MOHOTOHHOCTD C TIOMOIIIBIO TIPOH3-
BOJIHO» (IO MHIMBU Iy IbHOMY 33/IaHUIO).

9. Pemenue 3amau o teme: «MccnemoBanue PyHKIMH HA SKCTPEMYMBI € TIOMOIIIBIO TIPOH3-
BOJIHOI» (IO MHIMBUIyaIbHOMY 33/IaHUIO).

10. Hanmmcanue cooOmennst Ha Temy: «IIpumeHeHue BTOpoil pou3BoIHON B ¢usukey, «IIpo-
W3BOJTHBIC BBICIIMX TIOPSAKOB U MIX IPUMEHEHHE» (IT0 BBIOOPY).

11. Pemenue 3amad Ha uccaenoBanre PyHKIUH HA MOHOTOHHOCTb C IIOMOIIBEO BTOPOU TIPOH3-
BOJHOM (110 MHAMBUIyIbHOMY 3aJIaHHUIO).

12. Pemenue 3amau no teme: «MccnenoBanue pyHKIMK Ha HANPaBJICHUE BBIMTYKIOCTH TpaduKa
¥ TOYKH rieperrday (1o MHANBUYaTbHOMY 3aJaHUIO).

13. Brmonnenue rpadudeckoii padbotsl «lccnenoBanre QyHKIMH U TTOCTpOeHHE ee rpaduka
10 pe3y/bTaTaM UCCISIOBAHMSD (OMMCAHUE CBOMCTB (DYHKIIUH).

14. Bremonnenue rpadudeckoii padbotsl «ccnenoBanre QyHKIMH U TTOCTpOeHHE ee rpaduka
10 pe3yabTaTaM UCCIIeIOBaHUs (TIocTpoeHHe rpaduka QyHKIMN).
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15. Pemienue 3amau Ha HaXOXKIEHUE HAMOOJBINIEr0 (HAMMEHBIIIET0) 3HAYeHUs (DYHKIMHA Ha OT-
pe3ke (10 MHAUBHUIAYAIbHOMY 33aHHIO).

16. CocraBnenue kpoccBopa 1o teme: «OCHOBBI Au(GepeHITNATEHOTO UCUUCIICHHSI.

17. Pemenue 3amau Ha HaxOXKAEHHE MEPBOOOpa3HON (HYHKIMHU (0 MHIMBUIYAILHOMY 3ajia-
HUIO).

18. CocraBneHue TecTOBBIX 3aaHMi 10 Teme: «HeonpeneneHHplii MHTErpam.

19. Hanmcanue pedepara nunm nokiana Ha Temy: «VICTopusi HHTErPaAIbHOTO UCUUCIICHHS, CO-
obmenust «Metoa ucueprbIBaHus Apxumena» (1o BEIOOpY).

20. PemieHue 3a1a4 Ha BBIYUCIEHUE ONPEICIIEHHOTO MHTErpalla C UCIOJIb30BAHUEM €0 CBOMCTB
(o0 MHIVBHYATEHOMY 3aIaHHUIO).

21. Pemenue 3amay Ha BBIYHMCIICHUE OIPEEIIEHHOTO MHTErpasia (M0 MHAWBUAYAJILHOMY 3a/1a-
HUIO).

22. Tlonmbop u penrenue 3aaay 1o teme: «OnpeneseHHbI HHTETpal B TEOMETPUI.

23. Pemenue 3amau no teme: «OnpeneneHHbI uHTErpan B Gusuke» (M0 MHAWBHIYAIHHOMY
3aJJaHHUIO).

24. Cocrapnenue Tabauip! «OnpeneNeHHbI HHTerpail B FTeOMETPUN U (Pr3UKe».

25. IloaroroBka MUHHM — TpoekTa mo Teme: «lIpenpicTopusi MareMaTHYECKOro aHalu3a.
3HaueHNE MPOU3BOIHON B PA3TUYHBIX 00JIACTSIX HAYKI.

KonTtpoabsnbie padorsr Ne 6 1o teme 4.3.
Paznen S. YpaBHEHHsI U HEPABEHCTBA

Tema 5.1. YpaBHeHnus u cucrembl ypaBHeHnii. HepaBeHCTBa U cMCTeMbl HEPABEHCTB C
ABYMSI llepeMEeHHbIMU

YpaBHeHUs: M CHCTeMbl ypaBHeHUil. PanuoHanbHble, HPPALMOHAIBHEIE,
MIOKa3aTeNIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

Kophuu ypaBHenuit. PABHOCHIBHOCTh ypaBHEHHM, HEPABEHCTB, CUCTEM.

OcHoOBHbIE TTPUEMBI UX pelIeHUs (pa3IoKeHUE Ha MHOXKUTENH, BBEJIEHUE HOBBIX HEU3-
BECTHBIX, IOJICTAHOBKA, TpadUIeCKUil METON).

HepaBencrBa. PannoHanbHble, HppallMOHABHBIE, MTOKA3aTENIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHHUS.

Hcnoan3oBanue cBoicTB M rpadukoB GYHKIMH NIPH pellleHUH YPaBHEeHUH U Hepa-
BeHCTB. MeTon wHTEpBaIOB. M300pakeHHe Ha KOOPAWHATHOW TIOCKOCTH MHOXKECTBA
peuieHui ypaBHEHUI U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuxnagueie 3am1aun

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JUISl PEIICHMS COAECPKATEIbHBIX 3a7ad U3 pas-
JUYHBIX 00JIaCTe HAYKU U MPAKTUKH.

HNutepnperanus pe3ysbraTa, y4eT pealbHbIX OrPAHUYCHUH.

CamocTrosiTesbHasi padora

Hanucanue koHcnekTa Ha TeMy «MeToIbl pEIICHNs NPPALMOHAIBHBIX YPaBHEHUIN.

Pemenne 3amau  Ha Temy «PemieHne UWppalMOHAIBHBIX — ypaBHEHHU» (IO

WHUBU1yJIbHOMY 3a/IaHHUIO).

3. Pemenne 3amau Ha TeMy «PelleHue HppalMOHAJIBHBIX HEPABEHCTB» (IO
WHMBU1yaJIbHOMY 33/IaHHUIO).

4. Pemenue 3anau Ha TeMy «lloka3aTenbHble ypaBHEHUS U METOABI UX pPELICHUs» (IO

WHUBU1yaJIbHOMY 33/IaHHUIO).

o —
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5. Pemienue nokasateabHbIX U JOTapU(PMHUUYECKUX YPaBHEHUN rpaduuecKUM METOJOM (IO
WH/IMBUAYAJIbHOMY 33J[aHHUIO).
6. Pemenue 3amau Ha Temy «llokazarenbHble HepaBeHCTBa» (MO HHAUBUAYAIHHOMY

3aJIaHUIO).

7. CocTaBlieHME TECTOBBIX 3aJaHuil Ha Temy «MppanumoHanbHble U TOKa3aTEIbHbIC
YpaBHEHUS.

8. Hamucanue xkoHcnekTa: «Buapsl morapu@MUYECKUX ypaBHEHUH H METOIBI HUX
peueHus».

9. Pemenne 3amau Ha Temy «Pemenue morapudMuUecKuX — ypaBHEHHI» (IO
VHIMBUYAJIbHOMY 3aJJaHHUIO).

10. CocraBnenue kpoccBopaa o teme: «Ilokazarenbnas u morapudmudeckas GyHKIIHH

11. Hanucanue xoHcnekTa Ha TeMy «OCHOBHBIE METOABI PEIICHHUS TPUTOHOMETPUUYECKUX
ypaBHEHUI.

12. Pemenue 3agau Ha TeMy «PelleHue TPUTOHOMETPUYECKUX YpaBHEHHWI pa3iIMYHbIMU
MeToaaMm (TI0 HHIUBHUIyaTbHOMY 3a/IaHUIO).

13. CocraBnenue kpoccBopza 1o teme: « [puroHomerpudeckue GyHKIUN.

14. Pemenue 3amau Ha Temy «PemieHHe CUCTEM HEPaBEHCTB C JIByMsl IMEPEMEHHBIMU
rpadu4ecKuM METOI0M (10 MHIUBUIYATbHOMY 33aHHIO).

KonTpoabsnsbie padorsl Ne 7 1o pasaeny 5

Pa3nen 6. KomOMHATOpHKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEMH
Tema 6.1. Di1ieMeHTHI KOMOMHATOPUKH

HcTtopust pa3BuTHST KOMOMHATOPUKH U €€ POJIb B PA3IMUHBIX Chepax dYeIOBeUecKOin
KuszHenesaTenbHoCTH. (OCHOBHBIE TOHATUS M TpaBWia KoMOWHATOpuKU. PemieHue
KOMOMHATOPHBIX 3a/1a4: 3aJa4yd Ha TOJICYET YHCla pa3MEIleHUi, TepecTaHOBOK, coveTa-
HUW, pemieHue 3amady Ha mepebop BapuanToB. Dopmyna Omnoma Herorona. CBolicTBa
OmHOMUHANBHBIX KodhummenToB. Tpeyronpauk [Tackas.

Tema 6.2. DjieMeHTHI TEOPUU BEPOSATHOCTEM

Hcropus pazBuTHsi TEOPUU BEPOSTHOCTEH U €€ POJIb B Pa3IMUHBIX cepax YeToBeUeCKOM
KU3HENEATENNbHOCTH. Cobbimue, 8epossmHOCHb coObIMuUs, C8OUCMBA 8ePOSMHOCMELl, ClO-
JiceHUe u yMHodiceHue eeposmuocmeti. IIoHsITHE 0O HE3aBUCUMOCTH COOBITHNA. BrruncieHue
BEPOATHOCTEH. JJucKkpemuas ciyuainas 8eiuduna, 3aKkoH ee pacnpedenenus. Huciogvle xa-
paKkmepucmuxku OUCKPemHOU CAY4atHol eeiudunvl. Ilowsamue o 3aKoHe OONLUUX HUCe.
Ipuknaonvie 3a0auu.

Tema 6.3. DJIeMEHTHI MATEMATHYECKOI CTATHCTUKH

Vctopus pa3BuTHSI CTaTUCTUKUA U €€ POJIb B PA3IMYHBIX cepax ueloBEUECKOU JKU3HE-
nestenbHOCTH. [IpencraBnenne naHHBIX (TaOJUIBI, TUArpaMMBbl, TpaQuKH), ceHepanbHas
COBOKYNHOCHb, 8b100pKA, cpedHee apupmemuueckoe, meouana. Ilowsmue o 3adauwax ma-
MeMamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoAMHOCMHbIX MEMOOO08.

CamocrosiTesibHast padoTa

1. Pemenue 3a1a4 Ha npuMeHeHHE (GopMyIT KOMOMHATOPUKH (IO UHAMBHIYAIbHBIM BapHUaH-
Tam).
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2. Hammcanue coobOmenus Ha Temy «/cTopus BOSHUKHOBEHHSI KOMOUHATOPHKIY; «McTopus
OoTKpeITUsL Qopmynel 6uHoMa HbioTtoHaw, «Mcropus oTkpwiTus TpeyroiapHuka [lacka-
5.

3. Hammcanne cooOuienus Ha TeMy «BO3HHUKHOBEHHE M PAa3BUTHE TEOPUH BEPOSTHOCTEW»,
«Benukre MmareMaTHKH, BHECILINE BKJIAJ] B pa3BUTHE TEOPUH BEPOSTHOCTEWN.

4. Tlonbop u peleHue 3a/1a4 Ha ONpe/IeTIeHHE BEPOSTHOCTH COOBITHS.

[TomGop u pemieHne 3a1a4 TEOPUN BEPOSITHOCTEH ¢ MPUMEHEHHEM (HOpMyJT KOMOMHATOPH-

KU.

6. Pemrenue 3amad Ha BRIYUCIICHUE YUCIIOBBIX XaPAKTEPUCTHUK CITyYaifHOW BEJTMYUHBI (11O UH-
JTUBUIYyaJIbHBIM BapUaHTaM).

7. CocraBneHue kpoccBopaa Ha TeMy «KoMOMHATOpHKa, CTAaTHCTUKA W TEOPHsI BEPOSITHO-
CTEN.

bl

8. TlomroroBka MuHHU — mpoekTa 1o Teme: «Teopema Buera u komOuHaTOpUKaY.

9. TloaroroBka MHUHM — IpoekTa mo Teme: «CiaydaifHble COOBITHS U MX MaTeMaTHUECKOe
OINHCAHUEY.

10. IToaroroBka MUHU — IIPOEKTA MO TeME: «DIEMEHTHI TEOPUU BEPOATHOCTEN B HAPOIHBIX
Urpax».

11. IlogroroBka MUHU — IpoeKkTa Mo Teme: «Poib CTaTUCTUKM M TEOPUM BEPOSTHOCTEN B
pa3BUTHU HUBUKNY.

KonTposbHabie padoTsl Ne 8 no pazaeny 6

Pasznea 7. I'eomerpus
Tema 7.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosniokeHue ABYX MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY NpsIMbIMU. B3a-
MMHOE€ PACIOJIOKEHHE NPSAMBIX W ILIOCKOCTEM. llapamienbHOCTh MpAMOW M IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [leprneHAMKYIApHOCTh OpsIMOM U IUIOCKOCTH. [leprienau-
KYJISIp M HaKJIOHHAsA. YTOJ MEXAY NPSAMOU U INIOCKOCTBIO. Teopema 0 TpeX NepreHIUKYIIs-
pax. JIByrpaHHbld yroa. Yros MeXAay IUIOCKOCTSIMHU. llepneHauKyIsipHOCTh JBYX
IJIOCKOCTEM.

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

[Ipr3Haky ¥ CBOMCTBA MapaUIEIbHBIX U NEPIEHIUKYIAPHBIX MIIOCKOCTEH.

PaccrosiHre OT TOYKHM 10 IJIOCKOCTH, OT MPSMOW /10 IJIOCKOCTH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU, MKy CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY MPOU3BOJIbHBIMU (PUTypaMu B
MPOCTPAHCTBE.

[TapannensHOE TPOSKTUPOBAHKUE M €r0 CBOWMCTBA. Teopema 0 niowaou opmocoHAIbHOU
npoeKyuU MHO20Y201bHUKA. B3auMHOE PacioNoKeHHe MPOCTPAaHCTBEHHBIX (UTYD.

N300paxkeHne mpoCcTpaHCTBEHHBIX QHUTYP.

Tema 7.2. MHOTOrpaHHUKH

Bepwunvl, peopa, epanu mnozoepannuxa. Pazseptka. MHororpanssle yribl. Boimykibie
MHOTOrpaHHUKHU. TeopeMa Dilnepa.

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

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

CumMmetpu B KyOe, B apajjiesieniuIesie, B Ipu3Me U MUpaMuje.

Ceuenus Ky0a, MPU3MBI U TUPAMUJIBL.

[IpencraBienre o MpaBWIBHBIX MHOTOTpaHHMKaX (TeTpa’ape, KyOe, OKTasipe, Noje-
KadJIpe ¥ KKOCadape).
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Tema 7.3. Tes1a M HOBEPXHOCTH BpalleHU I

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

KonTposabHubie padorsl Ne 9 o remam 7.1.- 7.3.
Tema 7.4. U3mMepeHusi B reOMeTPpHH

O6bem u ero nzmepenue. arerpanbHas popMyna oobema.

@opmynbsl 00beMa KyOa, MPSAMOYTOJIBHOTO MapalljielienuIea, MPU3MbI, [THIUHAPA.
dopmyiiel 00beMa MUpaMHuIbl B KOHyca. DopMyIbl IO MOBEPXHOCTEH NWIMHIpPA U
koHyca. ®opmyssl 00beMa mmapa u miomaau chepsl.

[Togo6ue Ten. OTHOIEHUS TII0IAeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEI.

Tema 7.5. KoopauHaTbl M BEKTOPBI

[IpsimoyronbHas (AekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccros-
HUS MEX]Ty TBYMS TOUKaMU. Y paBHEHUS OKPYKHOCTH, C(PepBl, niockocmu u npsamoti.

Bektopel. Moayns BekTopa. PaBeHCTBO BEKTOpOB. CloK€HHE BEKTOPOB. Y MHOXEHHUE
BEKTOpa Ha 4uciio. Pa3nokeHue BEKTOpa IO HANPABJIEHUSM. YTOJI MEXAY IBYMS BEK-
topamu. [Ipoekmusi BekTopa Ha ock. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB MPU PEIICHUU MATEeMAaTUYECKUX U MPUKIIATHBIX
3a/1a4, IpH J10Ka3aTEIbCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesbHast padoTa

Hanmcanue cooOmienust Ha Temy «/cTOpusi BOSHUKHOBEHUSI Te€OMETpHI», «CTepeoMeTpHs Kak
paszaen reoMeTpun», «OCHOBONOJIOXKHUKH CTEPEOMETPUN.

CocraBnenue Tabmuipl «Ciydyan B3aUMHOTO PACIIOJIOKEHUS MPSIMOW M TuIockocTu. [lpu3Haku
NapauIeIbHOCTH U EPIEHAUKYISIPHOCTU MPSIMON M TNIOCKOCTH.

Hanucanue koHcniekTa Ha TeMy: «CBOMCTBa apajIeNbHbBIX IJIOCKOCTEN.

Pemenue 3anau no teme: «llepnenaukyinsp u HakioHHasd. Teopema 0 Tpex NEpHEHIUKYIAPAX»
(Mo MHAMBHUIYAJTbHBIM BapUaHTaM).

M3rorosneHne MakeTa JBYrpaHHOIO yIJia.

IlonroroBka MMHM — npoekTa 1o TeMe: «CUMMETpHsl B UCKYCCTBE, apXUTEKTYpe, KUBOIIHUCH, B
IPUPOJIEN.

Pemenue 3anau mo teme: «OceBoe cedeHre MUIUHPay (TI0 MHIUBUYaIbHBIM BapUaHTaM).
W3rorosneHue pa3BepTKU KOHYyCA.

Pemenue 3anau no teme: «CeueHne KOHyca: OCEBOM U MJIOCKOCTBIO, NApaUIEIbHON OCHOBAHUIO
(TT0 MHAVBHUTYAJTLHBIM BapUaHTaM).

Brinosinenue yeprexei.

Hanucanue koHcnekTa o teme: «llimomanp NOBEpXHOCTU MPOCTPAHCTBEHHOT'O TEJIa.
BrinonHenue npaktuyeckoro 3aaanusg « CTOMMOCTh pEMOHTAa MOEH KOMHATBD.

W3roroBneHune pa3BepTOK MHOTOTPAHHUKOB M BBIUMCIIEHUE UX MJIOLIAIEH.

Pemenne 3amauy Ha BBIYMCIIEHHE IUJIOLIAAM IOBEPXHOCTH IIWIMHApPA (IO WHIUBHyalbHBIM
BapHaHTaMm).

Hanmncanue koncnekTa Ha TeMy: «[loHsTHE 00BEMa U €T0 U3MEPEHUE).
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16.

17.

18.
19.
20.

21.

22.

23.
24.
25.
26.
27.
28.

29.
30.

[IpakTrueckoe 3amaHue Ha HaxoxjaeHHe o0bemMoB mpusM (mis cmern. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuet BogousmenieHus cyana» (amus coen. 26.02.03).

Pemenue 3amau Ha BhIYMCIIEHHE 00beMa MUPAMUIBl U YCEUEHHOM nupamMubl (10 WHAWBUAYAIb-
HBIM BapHaHTaM).

Pemenue 3anay Ha BerunciaeHre o0beMa UIMHPA (TI0 MHAUBUIYAIbHBIM BapHAHTAM).

Pemenwue 3ana4y Ha BEIYHCICHIE 0OBEMOB Tell BpallleHus (110 WHAWBUIYaIbHBIM BapuaHTaM).
Pemenne 3amay Ha cocTaBieHHE ypaBHEHUH TOBEPXHOCTEH B MPOCTPAHCTBE (MpsiMasi, THIOCKOCTh,
cdepa) (110 MHIAUBUIYATILHBIM BapUaHTaM).

BrimonHenue nercTBUil HaJ BEKTOPaAMH B TE€OMETPUYECKONM W KOOPAMHATHOM opmax (Iis Criel.
26.02.02, 26.02.05, 15.02.01). IIpaktnueckue 3ananus «llocrpoeHrie BEKTOPHOM AMarpaMMbl TOKa
W HampsDKEHHS dJeKTpudeckor nenu» (ms cmer. 26.02.06); «Pacder CKOpOCTH W HampaBlICHUS
JBIDKEHHSI CyJTHA OTHOCHTENIBHO JAHHOTO IO TMOKA3aHUSAM DPAIHOJIOKAIIMOHHBIX MPUOOPOBY (IS
cre. 26.02.03).

Hammcanme cooOmenus Ha Temy «Vcrons30BaHre METOa KOOPAMHAT TPU PEIICHUH MaTeMaTHye-
CKUX 3a1au», «[I[ppuMeHeHune CKaIsipHOro MPOU3BEICHUS BEKTOPOBY.

[ToaroroBka MMHHM — MPOEKTA MO TeME: «3araJki U TAMHCTBEHHAs! YHEPTreTUKA MTUPAMUI.
[TonroroBka MUHU — MPOEKTA MO TeMe: «I eoMeTpus B )KUBOIIUCK».

[ToaroroBka MMUHM — IpOEKTa MO TeMe: «['€OMeTpus B CKYJIBITYPE.

[TonroroBka MUHU — MPOEKTA MO TeMe: «I eoOMeTpusi B apXUTEKType.

[ToaroroBka MMHHM — IPOEKTA MO TeME: «3araJku U rapMOHUS IPABUIBLHBIX MHOTOIPAHHUKOBY.
[lonroroBka MHHU — MpPOEKTa MO TeMe: «30JI0TOE COKPOBHUIIE I€OMETpHUH- Jorapudmuueckas
CIIUPAJIbY.

[ToaroroBka MuHM — IpoekTa no TeMe: «MoHokpucTaisl U [11aTOHOBBI TENaY.

[TogroroBka muHM — mpoekTa nmo teme: «llpukinanHas crepeomMeTpusi B XMMUU — CO3/IaHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKHUX BEIIECTBY.

KonTpoasubie padorsl Ne 10 o temam 7.4.- 7.5.

3.2. TEMbBI COOBIIIEHUM

HcTopus BOSHUKHOBEHHSI MaTEMaTHKU;
MaremaTuka IpeBHOCTH;

Marematnka B COBpEMEHHOM MHUPE;
Bo3HuKHOBEHHE U pa3BUTHE YHCIIA;

Cekpert apadbckux nudp;

Cuer npeBneii Pycu;

HcTtopust BOSHUKHOBEHHSI KOMITJIEKCHOTO YHUCIIA;
Paznmunbie popMBI 3a1MCH KOMIUIEKCHOTO YHCIIA;
[IpuMeHeHrEe KOMIUIEKCHBIX YHCETT;

Hctopus pa3Butus morapugpmos;

Jlorapudmbl BOKpyT Hac;

HcTopus BOSHUKHOBEHHUS U Pa3BUTHSI TPUTOHOMETPHH;
[IpoucxoxaeHue eAMHNAL U3MEPEHHUS YTIIOB;
Hcropust muddepeHIanbHOr0 HCUHCITICHIS;
[IpumeneHue npon3BOAHON B (PU3HKE;

[TpumeHeHre BTOPOI IPOM3BOIHON B (DU3HIKE;
[Ipou3BoaHbIE BBICIIUX TOPSAKOB U UX IPUMEHEHUE;
Hcropust MHTETpabHOTO UCYHCIICHNS;

OCHOBBI HHTETPAJIBHOTO UCUUCIICHUS;

[IpumeneHue onpeaeIeHHOro HHTErpaa;

I". JIetiOHMIT M eT0 BKJIAJ B Pa3BUTHE HHTETPATHHOTO HCUYHCIICHNS;
Merton ucuepnbiBaHusi ApXUMea;
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Hcropust BOSHUKHOBEHHSI KOMOMHATOPHUK;

OCHOBOIIOJIOKHUKH KOMOHMHATOPHKH;

HcTopus otkpeiTus hopmMyiel OmHOMa HploTOHA;

Hctopus otkpeiTus Tpeyroyibuuka [lackars;

Bo3HHKHOBEHHE U pa3BUTHE TEOPHH BEPOSITHOCTEM;

Benukre MaTeMaTHKy, BHECIINE BKIJIAJ B Pa3BUTHE TEOPHU BEPOSTHOCTEN;
VcTopusi BOSHUKHOBEHHUSI TEOMETPHH;

CrepeoMeTpus Kak pasJiell TeOMETPHU;

Hcnonp30BaHre MeTo1a KOOPAMHAT MPH PEIICHUH MaTeMaTHYECKUX 3a/1ay;
[IpumeHeHHe CKASIPHOTO MPOU3BEACHHS BEKTOPOB.

3.3. UHAUBUAY AJIBHBIE ITPOEKTbI

Teopema Buera u komOuHaTOpHKA.

[IpensicToprss MaTeMaTHYECKOTo aHain3a. 3HAUYEHHE IMPOW3BOJHOW B Pa3IMYHBIX 00JacTAX
HayKH.

CrnyyaiiHble COOBITHS U MX MAaTEeMAaTUYECKOE OMHMCAHUE.

[Tpumenenune Tpuronomerpuu B pusnke. OdIacTH TPUMEHEHUS] TPUTOHOMETPHUH.

3araJky 1 TAMHCTBEHHAs SHEPreTUKA TUPaMU.

I'eomeTpus B )KMBOIUCH.

I'eomeTpus B ckynbnrType.

I'eomeTpus B apXUTEKType

3araJku ¥ rapMOHUS MPaBUIIbHBIX MHOTOTPAHHHUKOB.

30110TO€ COKPOBHIILE TEOMETPUH - JIoTapu(MuIecKas CIiupasb.

Monokpuctaiuiel ¥ [I1aToHOBEI TEna.

DNeMEHTBI TEOPUU BEPOATHOCTEN B HAPOJHBIX UTPaX.

Ponb cTaTHCTHKN M TEOPHH BEPOSITHOCTEN B pa3BUTHU (DU3UKH.

IlpukiiagHas crepeoMeTpusl B XUMHUHU - CO3JIaHHE NMPOCTPAHCTBEHHBIX MOJIEKYJ OpPraHUYECKHUX
BELICCTB.

[TpumMeHeHne MPON3BOAHBIX B PA3IMYHBIX O0IACTIX HAYKH.

[IpuMeHeHne UHTETPAIOB B Pa3IMUYHBIX 00JIACTAX HAYKH.

Benukne matemarnkn Poccnn, MX BKIIaJ B pa3BUTHE COBPEMEHHON HAYKH.
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4. XapaKkTepuCTHKA OCHOBHBIX BU/I0B Y4€OHOI JAeITeJIbHOCTH

00yYarmuxcs

Copep:xanue o0y4eHns

XapaKkTepUCTHKA OCHOBHBIX BH/IOB /IeSIT€IbLHOCTH CTYy/I€H-
TOB (Ha YPOBHE Y4eOHBIX /1€l CTBHIA)

BBenenue

O3HaKOMJIEHHE C POJIbI0 MaTeMaTUKHU B HayKe, TEX-
HUKE, YKOHOMMKE, MH(OPMALMOHHBIX TEXHOJIOTHUAX
U TIPAKTHYECKON nearenbHocTU. O3HAKOMIIEHHE C
LEeJIAMU U 3a/ladyaMy U3y4eHHUs. MaTeMaTUKU IpU Oc-
BoeHuu npodeccuit CI10 u cnennansuocreir CI10

AJITEBPA

Pa3zBuTne moHATHA O 4mCIIe

Brimonnenue apudMeTnueckux ASHUCTBUN HA YHC-
JIaMH, COY€Tasl yCTHBIE U MMCbMEHHBIE TPUEMBI.
Haxoxzaenue npuOamkKeHHbIX 3HAUEHUN BEIUYUH U
MOTPEUIHOCTEN BBIYMCICHUN (a0COMIOTHOM U OTHO-
CUTEJIHHOMW ); CPABHEHHE YHCIIOBBIX BBIPAKCHHI.
Haxoxxnenue ommOok B MpeoOpa3oBaHUAX U BbI-
quCcleHUusAX (OTHOCUTCS KO BCEM IIyHKTaM IIpo-
I'paMMBl)

Kopnu, crenenu, norapudmsr

O3HakoMJIEHME C TOHATHEM KOpHS N-Ml CTENEHH,
CBOMCTBaMM paJMKaIOB U MpPaBUIaMH CpPaBHEHUS
KOpHEil.

DopMyJIUPOBAHUE ONPENEIEHUS KOPHS U CBOMCTB
KOpHEil. BblunciieHHe W CpaBHEHHE KOpPHEW, BBI-
MOJIHEHUE TMPUKUIKK 3HadeHust KopHs. [Ipeodpaso-
BaHHE YHCIIOBBIX U OYKBEHHBIX BBIpaXXEHHi, CO-
JIEPIKAIIUX PAIUKAIIBL.

Breimonnenue pacuetoB mo Qopmysiam, coaepika-
UM paguKaibl, OCYIIECTBIISAS HEOOXOAMMBIE TIOJI-
CTaHOBKHM M TMpeoOpa3oBanus. OmnpeneieHue pas-
HOCUJIBHOCTH BBIPAKEHUH C paaukanamu. Pemenue
HUPPALMOHAIIBHBIX YPABHEHUN.

O3HakoMJIeHHE C TOHSTHEM CTENEeHU C JEUCTBHU-
TEJIBHBIM NIOKA3aTeIEM.

HaxoxxneHue 3Ha4eHUI CTENEHH, UCIOJb3ysd IIpU
HE00XO0IMMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N-U CTETIEHU B BUJIE CTEIIEHU C
TpOOHBIM TOKa3aTeaeM U Ha000POT.
DopMyJIMPOBAHUE CBOMCTB CTENEHEW. Bpruncnenue
CTENEHEH ¢ palMOHAIBHBIM I1OKA3aTEJIEM, BBINOJ-
HEHUE TPUKHUIKU 3HAYEHUs CTENEHU, CpPaBHEHUE
CTEIEHEN.

[IpeoOpa3oBaHue YUCIOBBIX W OYKBEHHBIX BhIpa-
YKEHHH, COJIEpalIUX CTEIECHH, MPUMEHSS CBOMCT-
Ba. PelieHne nokasaTenbHbIX YpaBHEHUM.
O3HakoMJICHUE C TTPUMEHEHUEM KOpPHEW M CTere-
HEel MpU BBIYUCICHUU CPEAHUX, IETICHUU OTpe3Ka B
«30JIOTOM Ce4YeHUM». PelleHre npukiajaHbIxX 3a/1a4
Ha CJI0KHBIE MPOLEHTHI

[IpeoOpazoBanne  anreOpandecKux
BBIPAKCHUI

BrimonHenue mpeoOpa3oBaHuil BHIPAKECHHUM, TPH-
MeHeHHEe (opMyIl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
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neHei u norapudmon. Onpenenenue o6IaCTU J0-
MyCTUMBIX 3HAUEHHUH JTorapu(pMUUIECKOT0 BBIpaXKe-
Hus. Pemenne norapudMuueckux ypaBHEHUH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHUA

W3ydyenue paanaHHOrO METOJIa U3MEPEHUS YIIIOB
BpalICHUs U UX CBA3M C IpalycHOU mepou. M3o-
OpakeHHEe YIJIOB BPAILEHUS HAa OKPYKHOCTH, CO-
OTHECEHUE BEJIMYMHBI YIJIa C €r0 Paclo0KEHUEM
DopMyJIUPOBAHUE ONMPEACTECHUN TPUTOHOMETPHU-
4ecKUX (DYHKIMU Ui YIJI0B MOBOPOTA M OCTPBIX
YIJI0B TPSIMOYTOJIBHOTO TPEYrojbHUKAa U 00bsIC-
HEHUE UX B3aUMOCBS3H

OCHOBHBIE TPUTOHOMETPUYECKUE TO-
JKJIECTBa

[IpumMeHeHHEe OCHOBHBIX TPUTOHOMETPHUUECKUX
TOXIACCTB JIs1 BBIYUCIICHUA 3HA4YCHUU TPUTOHO-
METPUYECKUX (HYHKIIHMH 110 OJTHOW U3 HUX

[IpeoOpazoBanus MPOCTEHIINX TPUTO-
HOMETPUYECKUX BBIPAXKCHUN

N3yyeHne OCHOBHBIX (hOpMYIT TPUTOHOMETPUU:
(bopMyIIBI CIIOKEHUS, YABOCHUS, PEoOpazoBaHU
CYMMBI TPUTOHOMETPUYECKNX (PYHKIHH B MPOMU3-
BE/ICHHE U MTPOM3BEICHNUS B CYMMY M NPHMEHEHNE
IIPU BBIYMCICHUU 3HAYEHUS! TPUTOHOMETPUUYECKO-
'O BBIPQKEHHS U YIIPOIICHUS €To.

O3HaKOMJICHHE CO CBOMCTBAMHM CUMMETPHUU TOYEK
Ha CIMHUYHON OKPYXHOCTH W TIPUMEHEHHE HX
U151 BBIBO/IA (hOPMYJI IPUBEICHUS

ApKcUHYyC, apKKOCHUHYC, apKTaHI€HC
qucia

O3HakOMJICHHE C TIOHATHEM OOpATHBIX TPUTOHO-
METPUYECKUX (DYHKITHI.

N3ydenue ompeneneHuil apkcuHyca, apKKOCHHY-
ca, apKTaHreHca 4ucia, (popMyTupoBaHHE WX,
M300pakeHNe Ha E€IUHUYHON OKPYKHOCTH, TpH-
MEHEHHUE TPU PEIICHUH YpaBHEHHH

[Ipocreiimme  TPUTOHOMETPUYECKHUE
YPaBHEHHUS U HEPABEHCMEA

Pemenue mo ¢opmynaMm U TPUTOHOMETPHUECKOMY
KpYTy NpPOCTEHIIMX TPUTOHOMETPUYECKHX YpaB-
HEHUI.

[IpumeneHue oOIIMX METOJOB pEUICHHs ypaBHe-
HUll (IIpUBEACHHME K JIMHEHHOMY, KBaJpaTHOMY,
METOJ] Pa3J0KEHHUsI Ha MHOXKMUTENN, 3aMEHBI Iie-
PEMEHHOI) INpU PEIIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHUW. YMEHHE OTMEUYaTh Ha KPyre peuieHus
IIPOCTENIINX TPUTOHOMETPUUECKMX HEPABEHCTB

®YHKIMU, UX CBOMCTBA U TPA®UKH

Oynkiuu. [IoHsTHE O HEPEPBIBHOCTH
byHKIUHA

O3HakOMJICHHE C TIOHITHEM MEPEMEHHOM, MprUMe-
pamu 3aBUCUMOCTEN MEX 1y IIEpEMEHHBIMU.
O3HakOMJICHHE C TMOHSATHEM rpaduka, omnpexaene-
HUE€ TIPUHAJICKHOCTH TOYKH TpaduKy (PyHKITHH.
Omnpenenenue mo Gopmyrne MpOCTEUIIEH 3aBUCH-
MOCTH, BUa ee rpaduka. Beipaxkenue mo dpopmy-
JIe OJHOM NIEPEMEHHOM Yepe3 Apyrue.
O3nHakomiieHHE C ompeseneHrueM (yHKIuH, Gop-
MynupoBaHue ero. HaxoxmeHnue obmactu onpene-
JIEHUS U 00JIaCTH 3HAYCHUH (PYHKITUU

CpoiictBa ¢ynkimu. ['paduueckas

O3HaKoOMJICHHE C TpUMepaMu (YHKIMOHAIBHBIX
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uHTepnperauus. [Ipumepsl QyHKIHMO-
HaJbHBIX 3aBUCHUMOCTEH B peaIbHBIX
npoleccax U sIBJICHHIX

3aBHCHMOCTEIl B peajbHBIX MpOLEeccax U3 CMEX-
HBIX JUCHUIUIMH. O3HAaKOMJIEHHE C JOKa3aTellb-
HBIMH PaCCYXJICHUSIMH HEKOTOPBIX CBOMICTB Ju-
HEIHON W KBaapaTW4YHON (YHKIMIA, MPOBEACHUE
WCCIICIOBAHUS JIMHEWMHOM, KYCOYHO-JIMHEWHOM,
IpOoOHO-TMHEHHOW M KBaJApaTUYHOH (YHKLUH,
nocrpoenue ux rpapukon. [locTpoenue u ureHue
rpadukoB pynkuii. MccnenoBanue GyHKIHH.
Cocrapnenue BUI0B (PYyHKIIUN MO JAHHOMY YCJIO-
BHIO, PEILIEHUE 3a]a4 HA SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Ob6patHble QyHKIIH

Wzydenue nowsmus oopamuoi @yukyuu, onpeue-
JICHHE BUJA U NOCMpoeHue epaguxa obpamuoil
@yHKyuU, HaxodcOeHUue ee obracmu onpeoenenus
u obracmu 3Hauenuti. IlpuMeHeHUWE CBOWCTB
(GbyHKUIMN TPU UCCIIEIOBAaHUHU YPAaBHEHHH U peliie-
HUM 3aj7a4 Ha SKcTpeMyM. O3HaKOMIIGHUE C TTOHS-
THEM CIOXKHON QYHKIIUN

CreneHHble, TIOKa3aTeNbHbIC, JIOTa-
pupMHUECKUE U TPUTOHOMETPUUECKHE
byakuun.  OOpaTHBIE  TPUTOHOME-
Tpuyeckue QyHKIIH

Brruucnenune 3HavueHWi (QYHKIUN MO 3HAYCHHUIO
aprymenTa. OmnpezelieHue MOJIOKEHUS TOYKU Ha
rpaduke 1Mo ee KoopaAuHATaM U HA00OPOT.
Hcnonb3oBaHne CBOMCTB (PYHKIUH ISt CpaBHEHUS
3HAYCHHM CTETICHEH | JIorapru(MOB.

[TocTpoenne rpaduKoB CTENIEHHBIX U JOTapHpMHU-
yeckux (yHkmuitPemenue mokasaTeNbHBIX U JIO-
rapupMHUECKUX ypaBHEHHI U HEPABEHCTB IO U3-
BECTHBIM aJIrOPUTMaM.

O3HaKOMJIEHHE C ITOHSITUEM HENPEPHIBHON NEpUO-
nudeckoi (GyHKIUH, (GOPMYITHPOBAHHE CBOWCTB
CHHYCa U KOCHHYCa, IIOCTPOCHUE UX IPa(PUKOB.
O3HakOMJIEHHE C TMOHSITHEM TapMOHUYECKUX KO-
neCaHUl M TpUMEpaMu TapMOHUYECKHUX Koseba-
HUHN JUIS ONMCaHUS IPOLECCOB B (DU3HKE U JPYTUX
001acTIX 3HAHUS.

O3HakoMJIEHUE C TIOHSITUEM Pa3pPbIBHON MEPUOIU-
4yeckoi (yHKIMH, (GopMyTHpOBaHHE CBOICTB TaH-
reHca U KOTaHTeHca, MOCTPOeHUE UX TpaduKoB.
[TpumeHeHune cBOWCTB (YHKIMHA Ui CpaBHEHUS
3HAYCHHH TPUTOHOMETPUUYECKUX (PYHKIUH, perie-
HUs TPUTOHOMETPUYECKUX ypaBHEHUU. [locmpoe-
Hue 2paguxkos 0OPAMHbBIX MPULOHOMEMPULECKUX
@dyHxyui u  onpedeneHue no epaguxam  ux
ceoticme. BrimonmHnenue mnpeoOpa3oBaHus Tpadu-
KOB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocnenoBarensHOCTH

O3HakoMJIEHHE C TOHSATHEM YUCIOBOM IMOCIEN0-
BaTEIbHOCTH, CIIOCOOAMHU €€ 3aJaHusl, BbIYHCIe-
HUSIMU €€ 4JI€HOB. O3HaKomaeHue ¢ NOHAmuem
npeodena nocnedogamenvrHocmu. O3HAKOMIIEHHUE C
BBIYHCIICHHEM CYMMBbI OECKOHEYHOT'O YHCIIOBOTO
psifa Ha MpUMepe BBIUMCICHUS CYMMBbI O€CKOHEY-
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HO yOBIBaIoIIel reOMETPUIECKON MPOTPECCHUH.
Pemenue 3agau Ha npuMeHeHnEe HOPMYIIbI CyMMBI
OCCKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOU IPO-
rpeccuu

[IpousBogHas U ee MpUMEHECHHE

O3HakoMJIEHUE C TIOHATHEM TPOU3BOJTHOM.
Nzydenne u popmynupoBaHue €€ MEXaHHIECKOTO
Y TEOMETPUYECKOTO CMBICIIA, U3YUYE€HUE AITOPUTMA
BBIYHMCIICHHS MIPOM3BOJIHON Ha MpUMEpE BbIUMCIIC-
HUSI MTHOBEHHOH CKOPOCTH M YTJIOBOTO KO3 hu-
LHEHTA KacaTeIbHOM.

CocraBneHrue ypaBHEHHS KacaTeIbHOW B 0O0IIEM
Bujie. YCBOEHHE NpaBui JuQdepeHIMpoBaHNs,
TaOJIULBI POU3BOAHBIX AJNEMEHTAPHBIX (PYHKIIMA,
npuMeHeHue A TuddepeHpoBaHus GyHKINH,
COCTaBJICHUSI ypaBHEHHUs KacaresbHOU. M3ydyeHue
TEOpEM O CBSI3M CBOWCTB (PYHKIIMH H TIPOU3BOJ-
HOH, GOPMYITHPOBKA HX.

[IpoBeaeHune ¢ MOMOIIbIO MPOU3BOJIHON HCCIEAO-
BaHMs QYHKIIUH, 3aJaHHON (DOPMYJITOH.
YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMH U TIPOU3-
BOJTHOM 1O WX TpaduKam.

[IpumeneHrne npOW3BOMHOW I PELICHHS 3aaad
Ha HaXO0XJEHHWE HauOOJBIIEr0, HAUMEHBIIETO
3HAYEHMS M Ha HAXOXKJICHHE SKCTpEMyMa

[TepBooOpa3Hast 1 HHTETpaI

O3HakOMJIEHHE C MOHSTHEM HHTEerpaia u IepBO-
obpa3Hoil. M3ydyeHnue mpaBuiia BBIYUCICHUS TIEp-
BooOpa3Hoit u Teopembl HeroTrona— JleiOnumIia.
Pemenue 3amay Ha CBSI3b NEepBOOOpa3sHON U ee
MIPOW3BOHOM, BBIYHCICHHE MEPBOOOpPA3HOW IS
JTaHHOM (DyHKITHH.

Pemenue 3amad Ha nmpUMEHEHUE HHTErpaja s
BBIYUCIICHUS (PU3MUECKUX BEJIWYHH U IUIOMaei

Pa3nesa S. YPABHEHHWSA 1 HEPABEHCTBA

YpaBHEHHUST M CHUCTEMBl YPaBHEHHM.
HepaBeHCcTBa M CHUCTEMBI HEPABCHCTB
C ABYMs IIEPEMEHHBIMU

O3HakOMJIEHME C NPOCTEHIIMMU CBEACHUSIMH O
KOpHSX anreOpandyeckux YpaBHEHHM, MOHATUSMU
HCCIICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUI.
N3ydenue Teopun paBHOCUIBHOCTH YpPaBHEHHUH U
ee npuMmeHeHHUs. [loBTopeHue 3amucu penieHHs
CTaHJIApPTHBIX  YpPaBHEHHM, MPHEMOB Mpeod-
pa3oBaHUsl ypaBHEHUH JJIs CBEACHUS K CTaHIAPT-
HOMY YypaBHEHHIO PerieHue pannoHaIbHBIX, Up-
palMOHANBHBIX, TMOKA3aTEeIbHBIX U TPUTOHOMET-
PHUYECKHUX YPABHEHUI U CHCTEM.

Hcnonb3oBaHue CBOMCTB M TpadukoB (GyHKUIUH
JUIsl peiieHust ypaBHeHui. [[oBTopeHrne 0OCHOBHBIX
IIPUEMOB pPEILICHUs cucTeM. PelieHune ypaBHeHUN
C MPUMEHEHHEM BCEeX NMPUEMOB (pa3lIOKEeHUS Ha
MHOHUTEJH, BBEICHHUS] HOBBIX HEU3BECTHBIX, MOJI-
CTaHOBKH, TPAPUIECKOTO METO/IA).

Pemenne cucreM ypaBHEHMH € IIPUMEHEHUEM
pasIUYHBIX CocO00B. O3HAKOMJIEHHE C OOIIUMH
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BOIIPOCAMHM PELICHUS HEPABEHCTB W HCIOJIb-
30BaHHE CBOMCTB M TpadukoB (yHKIMHA TpU pe-
LICHUM HEPABEHCTB. PenieHne HEpaBEeHCTB U CHUC-
TE€M HEPABEHCTB C IPUMEHEHUEM PA3JIMYHbIX CIIO-
co00B.

[IpumeHeHHEe MaTeMAaTUYECKUX METOJOB JUIS pe-
LIEHUsl COJEepPKATENbHbIX 3a/ad U3 pa3IM4YHbIX 00-
JlacTeyl HAyKM W IpaKkTUKU. MHTEepnperupoBaHue
PE3YJIBTATOB C YYETOM pealbHBIX OTPAaHUYCHHUN

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OCHOBHBIE TIOHATHSI KOMOMHATOPUKHU

W3yuenue npaBuiia KOMOMHATOPUKU U TPUMEHE-
HUE NIPHU PELICHUH KOMOMHATOPHBIX 33/1a4.
Pemenne KOMOMHATOPHBIX 3a7jad4 METOJIOM Hepe-
0opa ¥ 1o NpaBUly YMHOXKEHUS.

O3HaKkoOMJICHHE C TOHATUAMU KOMOWHATOPUKH:
pa3sMEUICHUSMH, COYETaHHUSAMH, NEPECTaHOBKAMU
u popmynamu ans ux BeruucieHus. OObsicHEHUE
U TpUMeHeHue (GopMyls A BBIYUCIECHUS pa3Me-
LICHUH, IEPECTAHOBOK U COYETAHUM IIPU PELICHUN
3agady. Os3HakomiieHne ¢ OmHOMOM HproTroHa u
TpeyroibHUKOM [lackans. Pemenue mnpaktuye-
CKHX 3aJa4 C MCIOIb30BaHUEM IIOHATHUN U NPaBUII
KOMOWHATOPUKH

DJIEMEHTHI TEOPUU BEPOSTHOCTEMN

N3yuenne KiIacCHYEeCKOTO OMpPENeTICHUs BEPOAT-
HOCTH, CBOﬁCTB BepOHTHOCTI/I, TGOpeMBI (0] CYMMG
BEPOATHOCTEIA.
PaccmoTpenue nmpuMepoB BBIYHMCIICHHS] BEPOSTHO-
cred. Pemenue 3amay Ha BBIYMCIIEHUE BEPOSITHO-
CcTEN COOBITHH

DJIeMEeHTEl MaTeMaTHUYEeCKOM CTaTu-
CTHUKHU

O3HaKkOMJICHHE C TMPEICTaBICHHEM YHCIIOBBIX
JAHHBIX U UX XapakTtepucTtukamu. [IpencraBnenue
JAHHBIX (TAOJUIIBI, AUATPAMMBI, TPadUKH)
Pemenne npakTtudeckux 3a1ad Ha oOpabOTKy 4Yu-
CIIOBBIX JTAHHBIX, BBIYHCIICHUE X XapaKTEPUCTUK

Pa3zgea 7. TEOMETPUSA

[IpsimMble U TIOCKOCTH B MPOCTPAHCTBE

@opMynMpoBKa U IPUBEACHHUE [OKA3ATEILCTB
IIPU3HAKOB B3aWMHOI'O PACIOJIOKEHUS NPAMBIX U
mIockocTeil. PacriosHaBaHue Ha 4eprekax U MO-
JEIAX Pa3jINYHBbIX CIy4aeB B3aUMHOIO PACIOJIO-
KEHUs MNPAMBIX U IUIOCKOCTEW, apryMEHTHpPOBa-
HHUE CBOUX CYXJeHUH. DopMyIUpOBAHUE ONpee-
JICHUH, NPU3HAKOB M CBOMCTB MapaJJICJIbHBIX U
NEPIECHIUKYIAPHBIX IUIOCKOCTEH, JBYIPAaHHBIX U
JIMHEUHBIX YIJIOB.

BeinonHeHne NOCTPOEHUS YITIOB MEXKIY IPSAMBbI-
MH, IPSIMOM U IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU
10 OIIMCAHMIO U PAaCIO3HABAHUE UX HA MOZCIIAX.
IIpuMeHeHHe IPU3HAKOB U CBOMCTB PACIOJIONKE-
HUS OPSIMBIX U IJIOCKOCTEH NPU PEIICHUM 3aa4.
N300pakeHne Ha PUCYHKaX M KOHCTPYMPOBAaHHUE
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Ha MOJENSAX INEPHEHAMKYISIPOB U HAKIOHHBIX K
IJIOCKOCTH, NPSAMBIX, NapajlIebHbIX INIOCKOCTEH,
YIJI0B MEXY MPSAMON U IIIOCKOCTBhIO M 000CHOBa-
HUE TIOCTPOEHUS.

Pemenne 3ama4 Ha BBIYMCIIEHUE F€OMETPHUUYECKHUX
BenM4MH. ONMCBIBaHUE PACCTOSHUSI OT TOYKH JI0
IUIOCKOCTH, OT MPsAMOM A0 IIOCKOCTH, MEXIY
IUIOCKOCTSIMU, MEXKIY CKpPELIMBAIOLIMMUCS Mpsi-
MBIMH, MEX]ly IPOM3BOJIbHBIMU (PUTypaMu B IIPO-
CTPaHCTBE.

DopMyIMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEO-
peM O pacCTOSHHUAX (TEOpeM CyYIIEeCTBOBAHUS,
CBOICTBA).

N300pakeHne Ha yepTekax U MOJIENSAX PaccTos-
HUS 1 000CHOBaHWE CBOMX CyXIeHui. Omnpenerne-
HUE U BBIUMCIIEHHE PACCTOSIHUI B IPOCTPAHCTBE.
[Ipumenenne Qopmysn M TeopeM IJIaHUMETPUU
JUI peILeHus 3a1au.

Os3nakomaenue ¢ nowamuem napaiieibHo2o npo-
exmupoganus u e2o ceoticmeamu. Gopmynupona-
HUE TEOPEMBI O IUIOIIAN OPTOTOHAIBHOM MPOEK-
LU MHOTOYTOJIbHHKA.

[Tpumenenue teopun A1 000CHOBAHUS MOCTPOE-
HUN U BBIYMCIEHUN. ApPryMEHTHPOBAHHE CBOUX
CYXACHHUH O B3aUMHOM PAaCIIOJIOKEHUH IPOCTPaH-
CTBEHHBIX (UTYp

MHOrorpaHHUKH

Onncanne M XapakTepUCTHKA pa3JIMYHbIX BUJIOB
MHOT'OTPaHHUKOB, NIEPEUHUCIICHUE UX DJIEMEHTOB U
CBOMCTB.

N300pakeHe MHOTOTPAaHHUKOB W BBITTOJIHEHUE
MOCTPOCHHUSI Ha U300paKEHUSIX U MOJIENISIX MHOTO-
IPAHHUKOB.

Beluncnenne JHMHENMHBIX AJIEMEHTOB M YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpaIusIX, apryMeHTH-
pOBAaHME CBOUX CYKICHUH. XapaKTEepUCTHUKA U
M300pakeHUE CEUCHUS, pA36epmKU MHO20SPAH-
HUKO8, BBIYMCIICHUE TITONIaZAeH TOBEPXHOCTEH.
[TocTtpoenne mpocTedmmx cedyeHuit Kyba, Mpu3-
MBI, TupamMusl. [Ipumenenue GakToB u cBeaeHUN
u3 maHuMerpun. O3HaKOMJIEHHE C BUAAMHU CHUM-
METpUii B MPOCTpaHCTBE, (OPMYIUPOBAHUE OTIpe-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TEeJ BpAIlleHUs] U MHOTOIPaHHUKOB.

IIpuMeHeHrEe CBOMCTB CUMMETPHUU IIPU PELIECHUU
3amad. Mcnonb3oBaHWE TPUOOPETCHHBIX 3HAHUUN
JUTSL KCCTIEOBAHUSL U MOJICTTUPOBAHUST HECIOAKHBIX
3a/1ay.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BbI-
ITOJIHEHNE PUCYHKOB I10 YCIOBUAM 3a7a4

Tena ¥ MOBEpXHOCTH BPALLEHUS

O3HakoMJIeHHE C BHJaMU TeJl BpalieHus, Gpopmy-
JINPOBAHME UX ONPEJICTCHUI 1 CBOMCTB.
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@opMynHpOBaHHE TEOPEM O CEYEHHUH IlIapa IUI0C-
KOCTBIO U TUIOCKOCTH, KacaTeIbHOHU K cdepe.
XapakTepucTuka U u300pakeHue Tell BpalleHus,
UX Pa3BEPTKU, CEUCHUSI.

Pemenue 3amay Ha MOCTPOEHUE CEUEHUM, BBIUKC-
JICHUE JUIMH, PACCTOSHMM, YIJIOB, IUIOIIAJICH.
[IpoBenenune noKa3aTEIbHBIX PACCYXKACHUU MpU
pelieHuu 3a1ay.

[IpumeHeHne CBOMCTB CUMMETPHUHU TPU PEUICHUU
3a/la4 Ha Tella BpallleHusl, KOMOMHAIINIO TEJ.
N300paxeHne OCHOBHBIX KPYIJIBIX TEJl M BBINOI-
HEHHE PUCYHKA MO YCIOBUIO 3a7a4l

N3mepenus B reomeTpuun

O3HakOMJIEHHE C MOHATHUSIMH IUIOIIAIN U 00beMa,
aKCHOMaMH U CBOMCTBaMHU.

Pemrenue 3amay Ha BBIYHCIEHUE IUIOIIAAEH ILIO-
CKUX (pUTYyp ¢ TPUMEHEHHEM COOTBETCTBYIOLIUX
dbopmyn u daktoB u3 TaHumeTpuu. M3ydeHue
TEOpEM O BBIUYUCICHHH OOBEMOB MPOCTPAHCTBEH-
HBIX TEJI, pelIeHUE 3a/1a4 Ha MpUMEeHEHUE Hopmy
BbIUUCIICHUST 00BbeMoB. M3yuenmwe dopmyn ans
BBIYMCIICHUS TUIOMIAJEH TOBEPXHOCTEH MHO-
TOTPaHHUKOB U TEJ BpalllCHHUS.

O3HaKOMJIEHHE C METOAOM BBIYMCIIEHUS IIOIIAAN
MOBEpXHOCTU cdepbl. PemieHne 3amad Ha BhIUHUC-
JIeHWe  TUIONaJe  TMOBEPXHOCTH  MPOCTPaH-
CTBCHHBIX TCH

KoopauHatsl 1 BEKTOPBI

O3HakomyIeHHE C TOHSATHEM BekTopa. M3ydeHue
JIEKapTOBOI CUCTEMBI KOOpAMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE MO 3aJaHHBIM KOOPJMHATAM TOYEK U
IJIOCKOCTEM, HAXOXACHUE KoopauHar TodyekHa-
XOXKIEHUE ypaBHEHUN OKPYKHOCTH, Cdepbl,
IJIOCKOCTH. BpIUKCIIEeHHE pPacCTOSHUN MEXAy
TOYKaMH.

N3ydyeHne CBOICTB BEKTOPHBIX BEIUYMH, MPaBUI
pa3yloKEeHUsI BEKTOPOB B TPEXMEPHOM MPOCTPaH-
CTBE, IIPABWJI HAXOXKJEHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, NpPaBWJI JEUCTBUUA C BEKTOPAMH,
3aJJaHHBIMU KOOpJIMHATAMHU.

[IpumeneHne Teopuu Npu pelIeHUH 3a1a4 Ha 1eil-
CTBUSl C BeKTOpaMu. M3yueHue ckanspHoro mpo-
W3BEIECHUSI BEKTOPOB, BEKTOPHOIO YpaBHEHUS
IpsIMOM U IIIOCKOCTH. lIpumeHeHue Teopun npu
pelIeHny 3a/1ay Ha JIEUCTBUS C BEKTOpaMH, KOOp-
JUHATHBIA METOJI, IPUMEHEHHE BEKTOPOB JIJIS BbI-
YUCJICHUS] BEJIMYUH YIJ0B U paccrosHuil. O3Ha-
KOMJIEHHE C JI0Ka3aTeJIbCTBAMHU TEOPEM CTEPEO-
METPUU O B3aUMHOM DACIOJOKEHUH NPSIMBIX WU
IJIOCKOCTEH € MCII0JIb30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPUATbHO-TEXHUYECKOoe o0ecrevyeHue mpo-
rpaMMbl Y4eOHOi TuCHUIIHHbI «MaTeMaTuKa»

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00ecneuyeHn1o
Peanmaunﬂ nmporpaMmbl JUCHUTIIIIMHBI OCYIICCTBIIACTCA B KaGI/IHGTe MaTEeMaTUuKU.

O6opynoBanue yaeOHOTr0 KabMHETa MAaTEeMAaTHUKH:
® [10CaJIOYHBIC MECTA 110 KOJIUYECTBY O0yUarOIINXCS;
e pabouee MECTO MPEro1aBaTes;
e ayqUTOpHAs AOCKA: MapKepHas, MeJIoBas;

CTEH/IbI;

ITaKaThI,

MaKeThI;

UHCTPYMECHTHI;

METOAMYECKOE 00ECTICYCHHE AUCIUTUINHBIL.

Texnnueckue cpeacTBa o0yuenus: nadoparopuun «Mudpopmaruka» un «Mudopma-
THKa 1 HTHOOPMALMOHHBIE TEXHOJIOTUH B IMTPOPECCHOHATBHON NS TEINEHOCTH

5.2 UudopmanuoHHoe obecniedeHue 00ydeHusl
Ilepedyenb pexoMeHayeMbIX y4eOHBIX H31aHuil, IHTepHeT-pecypcoB, 10NOJHUTEIbHOM
JIUTEPATypbl

1. Maremaruka: anrebpa ¥ Havajlla MaTeMaTHUYeCKOro aHanuza, reomerpus. 10—I11
KJacchl: y4eO. anms oOmeoOpa3oBaT. opraHu3anuii: 0a30BBI W yriryOs. ypoBHU /
[LIILA. Anmumos, FO.M. Konsrun, M.B. TkauéBa u ap.]. — 3-e uzn. — M.: IIpocsemnie-
Hue, 2016. — 463 c.

2. H.B. boromonog. I'eomerpus: yuedbnoe nocodue mis CIIO / H.B. boromomnos. — M.:
W3n-Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

3.  H.B. boromonon. Anrebpa u Havana ananuza: yaeobnoe mocooue mis CIIO / H.B. bo-
romouioB. — M.: 31-Bo KOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. Pexomenganuu mo pecajin3aniuil JUCHUIIJIMHBI 1J1 HHBAJU/I0B U JIHUII
C OrpaHU4Y€HHBIMUA BO3MOKHOCTHAMMU 3/10POBbLSI

5.3.1. Haauyue cOOTBETCTBYWNIINX YCJIOBUI peaju3anuu JUCIHHIIHHbI

Jnist 0Oydaronmmxcsi U3 Yuciia MHBAIUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXXHOCTSIMH
3I0pOBbSl HA OCHOBAaHWHU IMHUCHMEHHOTO 3asiBJICHUS O0y4aromierocs AUCHHILIHHA (TIpo-
(dbecCHOHANBHBIM MOJYJb) pPEaTU3yeTCs C YYEeTOM OCOOCHHOCTEH MCUXO(PU3HIECKOTO
pPa3BUTHUS, UHAUBUIYAIbHBIX BO3MOKHOCTEH U COCTOSIHUS 370POBbs (J1ajiee - MHAUBUTY-
aITBHBIX 0COOCHHOCTEH); 00ECTIEUMBAETCSI COOIOCHUE CISAYIOMNUX OOIMX TPeOOBaHUM:
HCIIOJIb30BAHUC CIICHUAJIBHBIX TCXHUYCCKUX CPCACTB O6y‘-ICHI/I$I KOJUJICKTUBHOT'O U UHAU-
BUAYAJILHOTO TOJIb30BaHMS, TPEAOCTABICHHE YCIYr aCCUCTEHTAa (ITOMOIIHUKA), OKa3bl-
BAaIOIIETO TAKOMY OOyYaroleMycss HEOOXOAUMYIO0 TEXHUYECKYIO IMOMOIIb, 00eCIedeHHe
JIOCTYTIA B 3[aHUS U TIOMEIIEHUS, T/Ie TPOXOAUT y4eOHBIN TpoIiece, pa3MelIeHue Ha Mop-
tasie OCII HeoOXOMMBIX MaTepUAJIOB AJIsi TEOPETUYECKON MOATOTOBKH, Ui J1abopaTop-
HBIX paboT, MaTepUajoB sl CaMONPOBEPKH 3HAHWK (KOMIETEHIIMH) M MOATOTOBKUA K
KOHTPOJIIO 3HAHUH 10 pa3jienaM JUCHUILTUHBI (MPOPEeCcCCHOHATBHOIO MOYIS),  Apyrue
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXXHO WJIM 3aTPYAHEHO OOyYEeHHE MO AUCIUILINHE (ITpo-
deccroHanbHOMY MOYIIIO).

5.3.2. Obecneuenne cod10IeHNs 00X TPeOOBaHMIH

[Ipy peanuzanuu AUCHUIUIMHBI  (TIPO(ECCHOHATBLHOTO MOJYJISI) Ha OCHOBAaHHUH
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 JIPYTUMH 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 MHIUBUAYAJIBbHBIX OCO6CHHOCTCﬁ Ha OCHOBAHHHU IITMCBMCHHOI'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 MMPOAOJIKUTCIIBHOCTU YBCIIMYUBACTCA IO IMMCBbMCHHOMY 3asIBJICHUIO 06y-
YaIOIIEToCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI; MPOJIOJKUTEILHOCTD IK3a-
MEHa, IPOBOJUMOr0 B MUCEMEHHON (opMe yBeIMUMBaeTcs He MeHee uyeM Ha 0,5 daca;
MPOJOHKUTEIHLHOCTD MOJATOTOBKU 00Y4YaIOIIErocs K OTBETY Ha 3K3aMeHe, MPOBOJIUMOM
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 1€MCTBUS HAJ YKMCIaMU 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 monynu 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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IIpuaoxenne 4

KonTpoasnas padora Ne 4

Bapuanr 1
Haiigute npousBoHbIe QYHKIIUU:
a) y=x3—2x2+5 6)y=3Sil’l(4X- 8) +13 B) y:ex .sin x
r)y=(x>-3)(x+4) 1)y =7 In(4x-9) _¥-8
e) y xtd

Haiinure yrinoBoit koa¢duimenT kacaTeabHol K rpauky GyHKINU:

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

MatepunanbHas TOUKa JABMKETCS 110 3aKoHY X(t) = 2t - 42+ 7(m). HaiinuTe ckOpoCTh 1 yCKo-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYHBI.

CocraBbTe ypaBHEHHE KacaTeIbHOM, TPOBeACHHOM K Tpaduky GyHkiun y = 0,5x2 - 4x+1 B

TOYKE C aOCIMCCON, paBHOH 2.

Bapuanr 2
Haiigure npousBoHbIe QYHKITUU:
_ W4 a2 _ ) _ 2
2) y=x =3x"+7 0) y =5 cos(6x+1) - 4 5) y=Inx-x
— ,Tx—2 _ s
) y=(x+9)(4x-7) ny=e ) Y=,

Haiinure yrinoBoit koa¢duieHT kacareabHol K rpaduky QyHKINU:
T
12

¥ = sin 3X B touke ¢ abermccoit Xo

MarepuanbHas TOuKa ABIKETCS MO 3aKkoHy X(t) = t¥ - t2+ 3(m). Haiizure ckopocTs n ycko-

peHue B MOMEHT BPEMEHU 2 CEeKYHJBbI.

CocraBbTe ypaBHEHHUE KacaTeJIbHOM, MPOBEACHHON K rpaduky GyHKIHH y = 4x* +5x- 3 B
TOUKe ¢ abcuuccoi, paBHo# -1.
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Bapuanr 3

Haiinure mpou3BogHbie QyHKITNN:

N 4x = :
) V=X +2x—1 6)y:e B) Y 5x-cosx
1) y = (4 +1)(2x%-3) 7))y = 2tq(4x) o y=7

Haiinure yrimoBoit ko3 GHUIMEHT KacaTenbHOU K TpaduKy PyHKITUN:
3 2 .
y=x - 3x” 4+ 5x — 1 B rouke ¢ aGcuuccoit Xy = -1
MatepuaneHas ToUKa JBUKETCS 10 3aKoHy X(t) = 3t - 5t2+ 4(m). Haifaure ckopocTs 1 yc-

KOpPEHHE B MOMEHT BPEMEHHU 3 CEKYH/IBI.

. CocraBbTe ypaBHEHHUE KacaTeIbHOH, MPOBEIEHHON K rpaduky GyHKIHH y = 6Xx* - 7X- 3 B
TOYKE C aOCIMCCOM, paBHOU -2.

Bapuanr 4
Haiinure mpousBogHbie QyHKITNN:
.3 _ _ _ — 3 e
a) V=X +3x—11 6)y_\/2x 3 g V=X e
r) y=>5 ctq(3x) 1)y =(5x*-7)(4x +5) e) y=222
Ax—7

N . . 4
Haiite yriioBoit ko3(UIMEHT KacaTenbHoil k rpaduky Gpynkmum: Y = X —2X+ 7B

Touxke ¢ abeuuccoit X, = 1
. MarepuansHas TodKka JBIKETCS 1O 3akoHY X(t) = 2t° - 1262+ 5(m). Haiinure ckopocTs U yc-

KOpPEHUE B MOMEHT BPEMEHU 5 CEKYH/I.
. CocraBbTe ypaBHEHHUE KacaTelIbHOM, MPOBEACHHON K TpaduKy QyHKIHH y = 5x? -9x+11 B
TOYKE C aOCIMCCOM, paBHOM -3.
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Ipunoxenne S.
KonTposbnas padora Ne 5
Bapuanrt 1

UccnenoBath GyHKINIO (MTOTHAS CXEMa) U IIOCTPOUTH rpaduk.
y=2x"+3x" -2

Haiigure Hanbomnbliee U HaNMeHbIIee 3HaYCHHE (DYHKITUU Ha OTPE3Ke:
f(x) =x’—6x"+9; [272]

Bapmuanr 2

HccnenoBaTh QyHKIMIO (ITOJTHAS CXeMa) M TOCTPOUTH rpaduK.
y=x —4x’
Haiinure HanbospIee 1 HaMMeHbIIee 3HaYeHNE (PYHKIINU Ha OTPEe3Ke:
f(x) =X +6x"+9x; [-40]

Bapuant 3

UccnenoBath GyHKINIO (MTOTHAS CXEMa) U MIOCTPOUTH rpaduk.

y:§x3—x2—4x+5

Haiinute Hanbonblee 1 HaMMEeHbIIee 3HaueHNe (PYHKIIMU Ha OTpe3Ke:
flx)=x*-2x*+3; [43]

Bapuanr 4
HccnenoBaTh QyHKIHIO (ITOJTHAS CXeMa) M TOCTPOUTH rpaduK.
y=3x* —4x°
Haiinure HanbospIee 1 HaMMeHbIIee 3HaYeHNE (PYHKIINU Ha OTPEe3Ke:

f(x)z xt—8x* +5: [-3;2]
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KonTposbHnasi padora Ne 6

Bapuanrt 1

Haiinure HeonpeneneHHble MUHTETPaIbl:

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

R I( +5€) K I3J6CC-Z:C7

Brrancnoure OIMPCACIICHHBIC HHTCI'PAJIbI:

-1

)
p—

N =N
8
@ §~
=

Boruncnute nnomaau Guryp, orpaHiYeHHbIX JIUHUSMU:

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

Bapmuanr 2

Haiinure HeonpeneneHHble MHTETPaIbl:

a) I(4x3 +1)dx

2 . 3xdx
2 J(coszx_2 ]dx r) I5+x2

Breraucnure OIMPCACIICHHBIC HHTCT'PAJIbI:

6) I(2 sin x — 5 )dx

IIpuaoxenne 6

6) ‘1[ (1 - 2x }Zx B) ‘2[(3x2 - l)3xdx
-3

a) _1[ dx 5 6) j(Z +3x° }z’x B) j(2x + 3)3dx
-1

o 1+x b
Beruucnure miomany Guryp, orpaHi4eHHBIX JINHUSMHU:

y:l—xz; y=0.
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KonTposbsnasi padora Ne 6

Bapuant 3

Haitnure HeonpeaeneHHbIE HUHTETPaIbI:

a) I(5x4 — Z)dx

B) I( > —2exjdx | (4x” = 5] - xax

sin® x

6) j(4 cosx — 7)dx

Breraucnure OIMPCACIICHHBIC HHTCT'PAJIbI:

1

dx 6) j-(S + Zx)dx B) I (6x2 + 1)3 xdlx
-3

s 2
sin” x ey

a)

O\\N'—.N\N

Boruncnute nnomaau Guryp, orpaHi4eHHbIX JTUHUSMU:

y=x;y=0;x=2.

Bapuanr 4

Haitnure HeonpeaeneHHbIE UHTETPaIbI:
7x° -8
a) X X

B) J(%—T‘)dx r) Ie3x2 - xdx

6) I (7 sin x + 4)dx

Brrancnure OIMPCACIICHHBIC HHTCI'PAJIbI:

V3 3 3
o - 6) 1(4‘3?62)4’6 B) !(3x2—5)3xdx

2
o 1+x e

Boruncnute nnomaau Guryp, orpaHiYeHHbIX JIUHUSMU:

y=9-x".y=0.
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Mpuaoxenne 7
Kontpoabnas padora Ne 7

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 nppannonaabHOE 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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IIpuaoxenne 8
KonTtpoabsHnas padora Ne 8
BapuanTt 1

Brruncnure:
o C-PR 6 Ai-C:

CkonpKUMHU crIOcOOaMH 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
BEPOSTHOCTH TOTO, UTO UX ITUX 4 AeTamneil 3 okaxKyTcst 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,

CKONBKMMH CIOCO0AMH MOKHO PACCTaBUTh 7 KHUT HAa KHU)KHOM 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, YTO U3 3TUX 4 JeTaneld 2 OKaxKyTcs He OpaKOBaHHBIMH.

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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KonTtpoabnas pabora Ne 8
Bapuanr 3

Brruncnure:
1 3 2
a) Cs ) P3 0) As ’ C3

CKOJIBKO pa3fIMYHBIX TPEX3HAUHBIX YUCET MOXHO cOCTaBuTh U3 mudp 1; 2; 3; 4; 5; 6; 7; 8,
IIPU YCIOBUH, YTO IIU(PHI B UUCIIE HE TOBTOPSIIOTCS?

B ypue 18 6enbix u 7 yepHbIX mapoB. Haiigute BepoATHOCTH TOTO, YTO B3ATHIN Hayras miap
OKa)KETCSl YEPHOI'O LIBETA.

B nmaptum u3 24 neraneit Haxonarcs 6 OpakoBaHHbIX. Hayraa BeiOupator 6 neraneii. Haiiau-
T€ BEPOSITHOCTb TOTO, UTO U3 ATUX 6 JeTaneil 2 OkaxyTcst OpakOBaHHBIMH.

BerancnuTe BRIOOPOYHOE CpeHEe, TUCIIEPCHIO U CPeHEEe KBAPATUUECKOE OTKIIOHCHHE IS

BBIOOPKH:
X; 2 4 6 8 10
n; 6 3 4 2 5
KonTpoabHas padora Ne 8
Bapmuanr 4
Beruucnure:
o AP 6) Co A5

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

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

B maptum u3 19 neraneit Haxonstcs 8 OpakoBanHbIX. Hayran BeiOupator 4 neranu. Haiinure
BEPOSITHOCTH TOTO, YTO M3 ITHX 4 AeTasiell 3 OKaKyTCsl He OpaKOBaHHBIMHU.

BerancnuTe BRIOOpOYHOE CpeHEe, TUCTIEPCHIO U CPeHEe KBAPATUUECKOE OTKIOHCHHE IS

BBIOOPKHU:
X; 1 2 3 4 5 6
n; 3 4 6 8 1 3
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IIpuaoxenne 9

KonTposbnas padora Ne 9

Bapuanrt 1

BokoBoe pebpo nmpaBUILHON TPEYronbHOM nupaMus! paBHO 10M, a CTOpOHA OCHOBaHUS

10m. HaitnuTe miormiaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

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

HaiinuTe momanb NOJHOW MOBEPXHOCTH TAHHOTO MapajuiesienuIea.

OceBbIM cedeHreM IMIUHIPA ABJSETCS KBaapaT co cropoHoil 12cm. Haiiaure oobeM 11u-

JMH]IpA.

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

pa.

Bapuant 2

BokoBoe pebpo mpaBuIbHON YETHIPEXyroJIbHOM MUPaMHJIBI paBHO 12¢M, a CTOpOHA OCHO-
BaHus 8cM. Haiinure rutomnaas 60KOBOIM MOBEPXHOCTH MUPAMUIBI.

ABCJAB,C [ - mpaBunbHas npusma. AB=6m, AA;=5m. Haitaure miomaab noiaHou mno-
BEPXHOCTH JJaHHOM MPHU3MBI.

OceBBbIM CEYEHHUEM KOHYCA SIBJISIETCS MPAMOYTOJIbHBINA TPEYTOJIbHUK C TUITOTEHY301 6N21M.
Haiingute 06beM KoHYCA.

[Inomanp cedeHust, MPOXOIALIETO YEPE3 LIEHTP 11apa, paBHa 491 m”. Haiizire mrormans mo-

BEPXHOCTH IIapa.
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KonTposbnas padora Ne 9
Bapuant 3

ABCHAB,C 1 - npaBunbHas npu3ma. AB=9cm, AA;=12cm. Haifnure miomans 60koBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nuomans noJHOW MOBEPXHOCTH KOHYCA, OCEBBIM CEUEHUEM KOTOPOTO SIBISETCS
MPaBWIBHBIN TPEYTOJIBHUK CO CTOPOHOU 10M.

Haiinure 06beM UIMHIpPA, TOTYYEHHOTO BpaIlleHUEM MPSMOYTOJIbHIKA CO CTOPOHAMH 51TM
U 8TM BOKPYT OOJIBIIIECH CTOPOHBI.

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

pa.

Bapuanr 4

Haiigure niomaas 00KOBOM MOBEPXHOCTH IMIIMHAPA, €CITU €r0 OCEBBIM CEUCHUEM SIBIISICTCS
KBaJpaT co CTOpOHOM 20M.

BokoBoe pebpo mpaBMIILHOM YETHIPEXYTrOIBbHOM MUpaMUJIbI paBHO 12M, a CTOpOHA OCHOBA-
Hus 6M. Haiigure mmomiaas MOJHOW MOBEPXHOCTH MUPAMUJIBI.

Haiinute 06beM npaBMIIbHON TPEyroJdbHON MPU3MBI BEICOTOM 1311M M CTOPOHOM OCHOBaHHUS
8IM.

[Imomane ceueHust, pOXOASAIIETO Yepe3 [EHTp 1apa, paBHa 121w M. Haiigure miomann

MIOBEPXHOCTH IIapa.
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IIpunoxenne 10

Konrtpoabsnas padora Ne 10

Bapuanrt 1
1. Jlanst Bexropsr a{—2; 1;3}, B{3; —4; —2], ¢{4; 3; —2}. Haiigure K0oOpAHHATHI 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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