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OnobpeHa UKI0BON KOMHCCHEN CocraBieHa B COOTBETCTBHM C TpeOOBAHUSIMHU:

(bU3MKO-MaTEMaTHUECKUX (benepanbHOro rocyJapCTBEHHOTO 00pa3oBaTellb-
TUCTIATLTAH HOTO CTaHJapTa cpeaHero (IOJHOTO) 00IIero 0o-
[Tpotokon Ne 1 ot 31.08.2020r. pazoBanus (IIpukaz MwunoOpHayku Poccunm Ne

413 ot 17.05.2012 1. (c U3MEHEHUSIMU)); TUCEMOM
JlemaprameHTa rocyAapCTBEHHOW IMOJUTUKU U B
cdepe moaroToBku padounx kaapos u IO Mu-
HOOpHayku P® ot 17.03.2015 1. Ne06-259 «Pe-
KOMEHJAIWMSIMH [0 OpPTaHM3allMH  IOJYYCHHUS
cpenHero oouiero oopa3oBaHus B Mpezesiax 0CBO-
eHUsT 00pa30BaTeNbHBIX MPOTPAMM  CPETHETO
npodeccuonabHOr0 oOpa3oBaHMsi Ha 0aze oc-
HOBHOT'O 00IIEro oOpa3oBaHUs C y4eTOM Tpedo-
BaHUH (heneparabHBIX TOCYIapPCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB, W IOJIydaeMOH mpodec-
CUM WM CHEIHaIbHOCTU CpeAHero mpodeccuo-
HAJIBHOTO 00pa30BaHUs»; IPUMEPHOU MPOTPaAMMBI
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1. IllosicHuTEABLHAS 3aIIUCKA

PabGouast mporpamma 0011€00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MartemaTuka
npelHa3HayeHa JUisi K3Y4YeHHs] MaTeMaTHKh B NpodecCHOHAIbHBIX  00pa30BaTEIbHBIX
opranuzarusax CI1O, peaim3yrommx 00pa30BaTeIbHYIO MPOrPaMMy CPEIHEro (IOJHOI0) oOIIero
00pa3zoBaHus B Mpeeax IporpaMMbl MMOATOTOBKH criernainucToB cpeanero 3sera CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOIO 00IIIero 00pa30BaHus IIPHU OJATOTOBKE CICIUAIMCTOB CPEIHETO 3BCHA.

Pabouas mnporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpemnero o061Iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUIO M Pe3yJbTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBI «MaTemMaThkay, B COOTBETCTBUM ¢ PexoMeHIanusMu 1Mo OpraHu3aluy MOJydeHHUs
cpemHero odmiero oOpazoBaHUs B TIpEEIax OCBOCHHS OOPa30BATEIBHBIX MPOTPAMM CPEIHETO
podeCCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHMii (henepaabHBIX TOCYJAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB H  IMOJyY4aeMOM
CHEIMAIbHOCTH ~ cpenHero mpodeccuoHanbHOTO  oOpasoBanus (muchkMo  [lemaprameHTa
rOCYJapCTBEHHON MOMUTHKH B cepe moaroroBku padoumx kanpoB u IO MwuHOOpHayKH
Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne mporpaMMmbl «MaTeMaTHKa HapaBIICHO HA JOCTHIKCHHE CIICIYIOIINX Ieaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH  MPEJCTABICHHUH O CONMANBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

e o0ecreyeHue CHOPMHUPOBAHHOCTH JIOTMYECKOIO, aJrOPUTMHUYECKOT0 M MaTeMaTHYeCKOro
MBIILLICHUS;

e oOecrieueHne cHOpMUPOBAHHOCTH YMEHUH NPUMEHATH TOJIYYECHHBIC 3HAHHS IMPH PEIICHUH
Ppa3JINYHBIX 3a/1a4;

e o0OecrieueHne C(HOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe KaK dYacTu oole-
YEJIOBEYECKON KYJIBTYPBI, YHUBEPCATIBbHOM S3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCBIBATH U U3y4YaThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmmy BKIIIOUEHO COJIep)KaHUE, HAMpaBlIeHHOE Ha (OPMUPOBAHHUE Y
00ydJaronuxcsi KOMIETEeHIINH, HeoOXoauMbIX i kadecTBeHHOTo ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0OIIEero o00pa3oBaHUs C TOJYYEHHEM CPEAHEro oO0IIero oOpa3oBaHMUs;
MpPOrpamMMbl MMOATOTOBKH CIIEIIMAIMCTOB CPEAHETO 3BEHA.

1.1. OOmas xapakTepucTuKa y4eOHOI JuCHUILINHBI «MaTemaTHka:
aJredpa M HaYaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

Marematuka sBIseTcs  (QyHIaMEHTAIBHOW  001eo0pa3oBaTeIbHOM  UCHIUIUIMHON  CO
CIIOKHBIIMMCS YCTOMYMBBIM COJEp)KAHUEM U OOIMMH TpeOOBAaHUSIMU K MOATOTOBKE 00Y-
YaroINXCA.

I[Ipu  ocBoenum  cneumanbHocterd  CIIO:  26.02.06  «Dkcrutyatanus  CyJOBOTO
ANIEKTPOOOOPYIOBaHUSI U CpelICcTBa  aBTOMaTukW»  (0asoBas  moaroroBka), 26.02.05
«DKCITyaTalysi CyAOBBIX SHEPreTHYeCKHUX YCTAaHOBOK» (yriayOyieHHass moArotoBka), 26.02.03
«CynoBoxaenue» (yrimy0iaeHHas moAarotoska), 26.02.02 «Cynoctpoenue» (0a3oBasi MOATOTOBKA),
15.02.01 «MoHTax u TeXHHYECKas OJKCIUTyaTallsl MPOMBIIUIEHHOr0 o00opyaoBaHus (1o
oTpacisiM)» (6a3oBasi MOATOTOBKA) TEXHUYECKOTO MPO(HECCHOHATFHOTO 00pa30BaHUs MaTeMaTHKa
u3ydaercss Oonee yrayOJeHHO, Kak mpoduipHas ydeOHas TUCIUIUIMHA, YYHUTHIBAIOIIAs
cnenuuKy 0CBauBaeMbIX CIEUAIBHOCTEH.

DTO BBIpa¥aeTcss B COACPNKAHUHM OOYyUEHUS, KOJMYECTBE YACOB, BBIICISICMBIX HA HU3YYCHHE
OTIIENbHBIX TE€M MPOrPaMMBbl, IIYOMHE MX OCBOEHHUS OOYYalOIIMMHUCS, BHUJAX BHEAYAUTOPHOMN
CaMOCTOSITECIIbHON PabOThI O0yUarOIIMXCS.

OO0mme eIy M3y4eHHUs] MATEMAaTUKU TPAIULIMOHHO PEATU3YIOTCS B YEThIPEX HAIPABJICHUSX:



e oO1ee peACcTaBICHUE 00 UACTX U METOJIaX MAaTeMaTHKH,
e HMHTCIUICKTYAJIbHOC Pa3BUTHC,
e OBJAJICHHE HEOOXOMMBIMU KOHKPETHBIMU 3HAHUSMU U YMCHHSIMU;
e BOCIHTATEIHLHOE BO3JICHCTBHE.
N3yueHnne MaTeMaTHKN YYUTBHIBACT CHEIU(DHUKY OCBAaMBAEMBIX OOYYAOIIMMUCS CIICIIHAIBHOCTH
CIIO u obecrieynBaeTcs:

® BBHIOOPOM PATMYHBIX MOJX0JI0OB K BBEACHUIO OCHOBHBIX ITOHSITHH;

e (OopMHUpPOBaHMEM CHUCTEMBl Yy4YeOHBIX 3alaHuii, obOecrneynBarOmMX 3IPGPEKTUBHOE OCY-
[IECTBIICHUE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

e oOoramieHHeM CIIeKTpa CTHJIeH y4yeOHON AESTEeIbHOCTHU 3a CYET COTJIAaCOBAHMS C BEAYIIMMHU
JEeSTeIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIIEUATBHOCTH.
[MpodunpHas cocTaBisromas oTpakaeTcss B TPeOOBAaHUSX K TOJITOTOBKE OOYYArOMIMXCS B

YacTH:

e 0011l CHUCTEMBI 3HAHHI: COJIEPKAaTEIbHbBIC MPUMEPHI UCIIOJIH30BAHUS MATEMATUUECKUX HJICH U
METOJIOB B NPO(PECCUOHATBHOMN AESITEIbHOCTH;

® YMEHHUU: pa3iIuyue B ypOBHE TPeOOBAHUH K CII0)KHOCTH MPUMEHSIEMBIX allTOPUTMOB;

® [IPAaKTHUYECKOTO0 MWCIOJIb30BAHMUS TMPUOOPETCHHBIX 3HAHUW W YMEHUH: WHIUBUIYAJIbHOTO
y4eOHOT0 OMBITA B MOCTPOCHUM MAaTEMATHUYECKUX MOJIEJICH, BHIITOJHEHUH UCCIIEIOBATEIBCKUX
MIPOEKTOB.

Conepxanue y4yeOHOM AMCLUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMM COJIEp-

YKaTEJIbHBIMU JIMHUSAMU O0yUYEHHUSI MaTEMaTUKE:

e anreOpanyeckas JMHUSA, BKIIOYAOLIAas CHCTEMAaTU3AIUI0 CBEIEHUM O Ynciiax; U3y4yeHne HOBbBIX
U 00001IeHNe paHee W3Yy4YEHHBIX ollepaluil (Bo3BeleHHE B CTENEHb, M3BJICUCHHE KOPHS,
jorapumupoBaHue, CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC U OOpaTHbIE K HUM); U3y4YECHHE
HOBBIX BHJIOB YHCIIOBBIX BBIPAXEHUH U (HOPMYJI; COBEPIIEHCTBOBAHNE PAKTUYECKUX HABBIKOB
U BBIYUCINUTEIBHOW KYyJbTYpbl, pacIIUPEHHE U COBEpPUICHCTBOBAHUE aJIreOpanvecKkoro
anmapara, c(GOPMHUPOBAHHOIO B OCHOBHOW IIKOJIE, M €ro IMpHUMEHEHHE K pPElICHHIO
MaTeMaTUYECKUX U MPUKIAIHbIX 33/1a4;

® TeOpeTHKO-(YHKIMOHATbHAS JTMHUS, BKIIOYAOLIasi CHCTEMaTH3aIMI0 U paclIMpeHe CBEACHUN
0 (hYHKIMSIX, COBEPILICHCTBOBAHNE TpapUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU UAEIMU U
METOAAMU MaTeMaTU4ECKOI0 aHalu3a B 00beMe, MO3BOJIAIOLIEM HCCIEI0BATh IEMEHTAPHBIE
GyHKIMU W pemiath MpOCTeHINe reoMeTpudeckue, (U3NYECKHe W Jpyrue MpUKIIaJHbIe
3aJa4u;

e JIMHHSA YpPaBHEHMIl M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOEHUM W HCCIIEIOBAaHUM MaTeMa-
TUYECKUX MoJienell, mepecekaromascs ¢ anreOpauyeckoil U TeOpeTHKO-()YHKIIMOHAIBHOU
JUHUSIMH M BKJIIOYAIOIAs pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKHM aireOpanyecKux
npeoOpa3oBaHuil ISl pelleHHs] ypaBHEHHM, HEpaBEHCTB M CUCTeM; (HOpPMHUpPOBAHHE CIIO-
COOHOCTH CTPOUTH M HCCJENOBaTh NPOCTEHIIME MaTeMaTHYeCKue MOJENHU MpH PEHIeHUU
NPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIIEHUAIbHBIX JUCIUIUINH;

® TeoMeTpuYecKas JIMHUS, BKIIOYAIONIAsl HAIJISIIHbIE MPEJICTaBICHUS O IPOCTPAHCTBEHHBIX
durypax ¥ H3y4yeHHE HX CBOMCTB, (HOPMHUPOBAHME U PA3BUTHE IPOCTPAHCTBEHHOIO
BOOOpaXEHUS, PAa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEPEeHUH, KOOPIMHATHOTO U
BEKTOPHOT'O METOJIOB JIJISl pELICHHS] MATEMaTHYECKUX U TIPUKIIAHBIX 3a/1a4;

® CTOXacTHYeCKas JIMHUS, OCHOBAaHHAsl Ha Pa3BUTHM KOMOMHATOPHBIX YMEHMMH, IPECTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOILEr0o MUpA.

Pazaenbl (TeMbl), BKIFOYCHHBIC B COJICpKaHUE YICOHOM TUCIUILIMHBI, SBIISIOTCS OOIIMMU JIJIs
BCEX CHEIUAIbHOCTEH TexHu4yeckoro mnpoduis mnpodeccrnonampHoro odbpaszopanus (15.02.01,
26.02.02, 26.02.03, 26.02.05, 26.02.06).

B paGoueii mnporpamme y4eOHBIM MaTepuan TMpEACTaBiIeH B (QopMmMe dYepeayromierocs
pa3BEpThIBAHUS ~ OCHOBHBIX  COJEpXKATEeNbHBIX  JIMHUH  (areOpanyeckod,  TEOPETHKO-



(YHKIIMOHATBHOM, YpaBHEHUN W HEPABEHCTB, TEOMETPHUYECKOM, CTOXaCTHUECKOM), UTO TIO3BOJISET
ruOKO UCIIONIB30BaTh UX PACHOJIOKEHHUE U B3aUMOCBSA3b, COCTABIIATh KAJICHIAPHO - TEMaTHYECKUH
IUIaH, YYUTHIBas crneuuduky ocBauBaembix crenuanbHocTedt CIIO, rnyOuHy u3ydeHus
MaTepuaia.

Copepxanue paboueit mporpamMmbl paccuuTaHo Ha 355 uacoB. Pacmpenenenue 4acoB 1o
pa3jenaM W TeMaM [OpPOTpaMMbl  TMPOU3BEACHO C  YYETOM TEXHHYECKOTO  mpoduis
npodeccuonansHoro odpaszopanud. [Ipodunuzanus neneil MareMaTH4eCKOro 0Opa3oBaHUs IS
CHENUATBHOCTEH TEXHUYECKOTo MPOQUIIsl MpeInoaaracT yCHJIeHHEe U PACIIMPEHUE MPUKIIAJTHOTO
XapakTepa U3Y4YeHUs] MaTeMaTUKH, IPEUMYIIECTBEHHON OPUEHTALIMY HA allTOPUTMHUYECKUN CTUIIb
IIO3HABATEJILHON JEATEIbHOCTH.

N3ydyenne o06meoOpa3zoBaTesibHOM y4yeOHONW JUCHUIUIMHBL «MaTemarukay 3aBepuiaeTcs
MOJIBE/ICHUEM MTOTOB B (hOpME SK3aMEHa B PaMKax MPOMEXYTOYHOH aTTecTaluu 00yJaromuxcs B
nporecce ocBoenus [ITICC3 CIIO ¢ momydeHnem cpeaHero oomero oopa3oBaHus.

C nenpio akTUBM3ALMK ACSITEIbHOCTH OOyYalOUIMXCs Ha YPOKE MCIIONb3YIOTCS CIEIYIOIINE
TUAAKTHYECKUE WUTPbl: MAaTEMaTHUECKOe JOMHUHO, KapTOUYKH OOpaTHOM CBS3HM, MaTeMaTUYECKUI
00, MO3roBast aTaka; 3BPUCTUYECKHE U TIOMCKOBEIE Oeceibl, yaeOHbIe KPOCCBOP/IbI, MaTeMaTH4Ie-
CKMe TUKTaHThl;, ypoku Tuna KBH.

[Tpy m3yuennn nucnuIuiMHbl «MaTteMaThkay oOpamaercs BHUMaHHE OOYdYaloOUIMXCsl Ha ee
MPUKIIATHON XapakTep, Ha TO, TJ€ U KOTJa MU3y4yaeMble TEOPETUUECKHE MOJOKEHHS U MpaKTU4e-
CKH€ HaBBIKH MOTYT OBbITh MCIIOJIb30BaHbl B OyayIllel IpaKTHUECKON esTeIbHOCTH. B mporpamme
MOIYEPKUBAIOTCS MEXAUCHUIIIMHAPHBIE CBSI3M MAaTEMaTHYECKOTO COJEp’KaHus ¢ y4eOHBIM CO-
nepxkanueM: 1) 6a3oBbix obpazoBarenbHbix qucuuiuinH (OBXK); 2) yyeOHbIe AMCIUTUIMHEI 110 BBI-
6opy (Undopmaruka, ®uszuka); 3) nonoaHuTenbHble yaeOHble Aucuurinibl (CoBpeMEeHHOE ecTe-
cTBO3HaAHUE); 4) 00menpoPecCHOHATBHBIX AUCHUILINH (DJICKTPOHUKA M JJIEKTPOTEXHUKA (IS
cren. 26.02.06), KoHcTpykTOpCcKas HOArOTOBKA IPOM3BOJICTBA B CYIOCTPOUTENILHONW OpraHu3aIiu
(mns crment. 26.02.02), CynoBeie sHepreTHdeckue yctaHoBku (st cmer. 26.02.05), Hapuramus,
HABUTAIIMOHHAS THAPOMETeoposiorust U jouus (s crei. 26.02.03), DnekTpoHHUKa U dIEKTPOTeX-
HUKa, MexaHu3alus U aBTOMATH3AIMsl TEXHOJIOTHYECKUX TMPOIECCOB PhI000OpabaThIBAIONITUX
npou3BoJCTB, MHxkeHepHas rpaduka, TexHndyeckas Mmexanuka (s coen.15.02.01).

W3ydeHue martepuana npoBoAUTCa B GopMe, TOCTYITHONW MOHUMAaHUIO, a TakkKe cOoO0JIt01aeTcs
PEEeMCTBEHHOCTh B 00y4Y€HUH, €IMHCTBO TEPMHUHOJIOTUU U 0003HAYEHU B COOTBETCTBUU C JIEH-
CTBYIOIIIMMHU TOCYJAPCTBEHHBIMU CTaHAapTaMu. [Ipu mpoBeneHnn 3aHATHIN:

UCTIOJIB3YIOTCS yueOHbIE TOCOOUS, TEXHUYECKHE U HaTJIsAHbIE CPEJICTBA 00yUEHUS;
MIPOBOSTCS] HECTIOXKHBIE JACTYKTUBHBIE U WHAYKTUBHBIE PACCYKICHUS;

00OCHOBBIBAIOTCS IIarK PELISHUS 3a7a4;

bopMyIUpYIOTCS ONPEeICHUS MaTeMaTHIEeCKUX TTOHATUH;

MOJIB3YIOTCS MAaTEMATHYECKON TEPMUHOJIOTHEH ¥ CUMBOJIMKOIA;

MUCHEMEHHO O(OPMIISIFOTCS pEIIeHHs 3a/1a4;

bopMynupyIOTCA Ha MAaTEMaTUYECKOM SI3bIKE HECIIOKHbIE MPUKJIIAJIHbIE 3a/1a4U;

MOJIb3YIOTCS KAJIBKYISTOPOM;

CaMOCTOSITENIbHO M3y4yaeTcsl y4eOHbIil MaTepHall.

B nporecce ocBoeHUsI MaTEMaTHKU HUCIIOJIb3YETCSl CAMOCTOSATeIbHAsI padoTa (BHeayauTop-
HasA) B oObeMe 99 yacoB, KOTOpasi MpeAyCMaTPUBAET CIEIYIOIIME BUIbI CAMOCTOSTENILHON pabo-
Thl 00y4aroIMXCs: MoA0Op U pelIeHne 3a/1ad M0 TeMe, COCTaBJIEHUE TECTOBBIX 3a/laHui, HaNuca-
HUE COOOIICHMI, KOHCIIEKTOB, BBIMTOJIHEHUE rparuecKkux padboT, BHITOJIHEHUE MPAKTUIECKUX 3a-
JaHUI: U3rOTOBJIEHUE Pa3BEPTOK MHOTOTPAHHUKOB M TEJ BPAIllEHUS C MOCJIEAYIOIIUM BbIYHCIIE-
HUEM MX 00BEMOB U TIJIOMIA/IeH TOBEPXHOCTEH, BBIMOJIHEHUE MHAUBHIYAbHBIX TPOSKTOB.

B nensix a¢gdekTuBHOIN peanusanu TaHHOW TPOrpaMMbl, GOPMHUPOBAaHKS OOIIMX U Mpodec-
CHOHAJILHBIX KOMIIETCHIIMN O0y4aromuxcs MpernoaaBaTellb UCIOIb3yeT COBPEMEHHBIE TUIAKTU-
YECKHE MPUEMbI B METObI (ITPOOIEMHOE U3JI0KEHNE yUeOHOTO MaTepualia, UCIOJIb30BaHUE TIPO-



OJIEeMHBIX BOIPOCOB U 33JaHUM, MCCIIEI0BATENIbCKOEe (POPMUPOBAHUE MAaTEMATHUECKUX MOHSITHM,
UTPOBbBIE TEXHOJIOTHUU, METO/I POEKTOB U Jp.).

1.2. MecTo y4eOHOIl IMCUMILUIMHBI B Y4eOHOM IIaHe

VyeOnas jgucuuiiiHa «MaTeMaTukay SBISETCA YYCOHOM JUCHUIUIMHOM W BXOJHWT B

0011eo0pa3oBaTeabHyI0 MOArOTOBKY KaK MPOoQHIbHAS JUCIUILTHHA.

HOCJIC[[OB&TGJIBHOCTB HU3YyUCHUA TCM MPOrpaMmbl paCKpPbBIBACTCA B TECMATUYCCKOM IIJIaHC. IIo

KaX(HOﬁ TEMEC IIPUBOJIATCA O606H.[€HHBIC Tpe6OBaHI/I$I K JIMYHOCTHBIM, METAIPEIMETHBIM U IIPCO-
MCTHBIM PE3YyJibTaTaM.

1.3. Pe3yabTarbl 0CBOCHUS Y4eOHOH TUCHHAIIMHBI

OcBoeHHE coJepKaHUs YYCOHOM IUCHUIUIMHBI «MaTreMaTHkKa» 00eCIeUMBacT JOCTHIKCHUE

O6y‘laIOH_II/IMI/IC$I CICAYIOLIUX pe3yibmamaoe:
JAUYHOCMIHbBIX:

c(OpPMUPOBAHHOCTh TMPEJICTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJICIIMPOBAHUS SBICHUN U MPOIIECCOB, HACIX U METOJAaX MAaTEeMaTHKH;

IMOHUMAaHH1E 3HAYUMOCTH MaTeMaTHKH ISt HAay4YHO-TE€XHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MAaTEMAaTHKE KaK K 4YacTU OOIICYEIOBEYECKON KYIbTYpPbI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MAaTEMATUKH, BOJIFOLIMEH MAaTEMAaTUUYECKUX UJICH;
pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, aJITOPUTMHYECCKON
KYyJIbTYpbl, KPUTHUYHOCTH MBIIIJICHUS Ha YpOBHE, HeEoOXoaumoM it  Oymyien
PO eCCHOHAIBHON ACATEIBHOCTH, JUIS IPOAOIKCHHUS 00pa30BaHMs M CaMOOOpa30BaHU;
OBJIQJICHHEC MaTeMaTHYECKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOJIWMBIMH B ITOBCEIHEBHOM
JKU3HHM, JUISI OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUIMH U JUCHUILIAH
npoecCHOHANBFHOTO IWKIA, JUIsl TONydeHUss o0pa3oBaHUA B O0NACTAX, HE TPEOYIOMIMX
yTIyOJIECHHON MaTeMaTH4eCKON MOATOTOBKY;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha MIPOTSHKCHUH
BCEW JKMU3HU; CO3HATEIHLHOE OTHOIIECHHWE K HEMPEPhIBHOMY OO0pa30BaHUIO KaK YCIOBHUIO
YCHEITHON MPOeCCHOHATBHON U 00IIIECTBEHHOM JISATEILHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTh K KOJUICKTHUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIbHOM,
OOLIECTBEHHO IIOJIE3HOHM, Yy4eOHO-HCCIEeN0BaTENbCKOM, MPOEKTHOM M JIpYyrHMX BHJAX
JIeSITeIIbHOCTH;

OTHOIIIEHHE K TMPOPECCHOHATHHOU IEATETHPHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

Memanpedmemnblx:
® YMCHHE CAMOCTOATCIBbHO ONPCACIATE LNECIN ACATCIBHOCTH U COCTABJIATH IVIAHBI JCATCIBbHOCTH,

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBATH M  KOPPEKTUPOBATH  JCSATEIHHOCTD;
MCII0JIb30BaTh BCE BO3ZMOXHBIE PECYPCHI JIJISl TOCTHXKEHHS TOCTABJICHHBIX L[EJIeH U peanu3alnuu
IJIAaHOB ACATCIbHOCTH, BBI6I/IpaTL YCIICHIHBIC CTPATCTHU B PA3JIMYHBIX CUTYyaAIUAX,

YMEHHE TPOAYKTUBHO OOIIATBCS U B3aUMOJEHUCTBOBATH B TPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TO3UIMH JPYIrUX YYaCTHUKOB JIEATENBHOCTH, 3()PeKTHBHO
paspeniaTh KOH()IUKTHI,

BJIQJICHWE HAaBBIKAMU  I[I03HABATENbHOM, Yy4eOHO-MCCIEAOBATETBCKOH W TPOEKTHOM
NEeSTENIbHOCTH, HaBBbIKAMU  pa3pelieHuss MmpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELIEHUs] MPAKTUUECKUX 3aj1a4, IPUMEHEHHUIO Pa3INuHbIX
METO/IOB IMO3HAHUS;

FOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OpPMalMOHHO-MTO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAs YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX HWH(pOpMAINH,



KPUTHYECKH OIIEHWBATh W HWHTEPHPETUPOBATH HHEOOPMAIHIO, TOJIYYaeMyI0 M3 Pa3IUIHBIX
HCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO HM3JlaraTh CBOKO TOYKY
3pEHMS, UCTIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BJIaJICHUE HABBIKAMM I103HABATEIbHON PE(ICKCHHM KaK OCO3HAHMS COBEPINACMBIX JCHCTBUH U
MBICJIMTEIIBHBIX TTPOIECCOB, X PE3YILTATOB U OCHOBAHWM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEJICTB I UX IOCTUKECHUS;

LEJICYCTPEMIICHHOCTh B IIOMCKaX M NPUHATHH PELICHUH, COOOPa3UTEIbHOCTh M HHTYHUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIMOCOOHOCTh BOCIPUHUMATH KPAcoTy H
rapMOHHUIO MUPA;

npeomemmuuvix:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE KaK YaCTH MHUPOBOM KYJbTYPbl U MECTE
MaTEeMaTHKH B COBPEMEHHON HUBWIIM3AIUHU, CIIOCO0AX OMMCAHMS SBJICHHA PeaIbHOIO MUpa Ha
MaTeMaTUYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O MaTEMaTHYSCKUX TOHATHAX KaK BaKHEHUIIHX
MaTeMaTUYECKUX MOJENAX, IMO3BOJSIONIMX OMUCHIBATH W HM3y4yaThb pa3HbIC MPOLECCHI M
SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO TOCTPOCHUSI MATEMAaTUYECKUX TEOPHIA;
BJIAJICHUE METOJAMHU JIOKA3aTEIbCTB W aJITOPUTMOB PEIICHUS, YMEHUE WX MPUMEHSTb,
MPOBOJUTH TOKA3aTEIIbHBIE PACCYKICHHUS B XOJ/I€ PEIICHUS 3a/1a4;

BJIaJICHUE CTaHJAPTHBIMU MpPUEMaMH PCIICHUS PAlUOHAIBHBIX W  HUPPAlUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM, B TOM YHCIIE JJIl TOUCKA MIYTH PELICHUS
Y WUIFOCTPALIMK PEUICHUS] YPABHEHUI 1 HEPABEHCTB;

c(hopMUPOBAHHOCThH MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEMaTHYECKOTO aHaIW3a U UX
CBOMCTBAxX, BJIAJICHHE YMEHHEM XapaKTEepU30BaTh TMOBEACHUE (YHKIUNA, HCIOJIb30BaHUE
MOJYYEHHBIX 3HAHUW JIJIs ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHM TMOHSTUSAMH O IUIOCKMX W NPOCTPAHCTBEHHBIX TI€OMETPUYECKHUX
durypax, HuX OCHOBHBIX CBOWMCTBaX; C(HOPMHPOBAHHOCTh YMEHHUS  pacliO3HaBaTh
reoMerpuueckue GUTYphl Ha 4YepTexax, MOJENSIX M B pealbHOM MHpPE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB Te€OMETpUYECKUX GUTyp U (POpMyI i pEHICHUS] TEOMETPUUYECKUX 3a]1a4
Y 3a1a4 C PAKTUYECKUM COJIEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O TPOILIECCaX W SBJICHUSX, WMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTbHOM MHPE, OCHOBHBIX MOHSITHAX
AJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHHM HAXOAUTh M OLEHUBATh BEPOATHOCTH
HACTYTUICHUSI COOBITHI B IPOCTEUIITUX MPAKTHUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTUKHU
CIIyYalHBIX BEJIUYMH;

BJIAJICHHUE HABBIKAMHM HCIIOJBb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM NpPH PEIICHUH
3a7ad4.

IIporpamma paccunrtana Ha 355 gacoB cnernuanbHocTIM CITO Texamdeckoro npoduis. M3 Hux

aynutopHas (oOs3aTenbHasi) Harpy3ka oOydarommxcs — 234 daca; camocTosiTenbHas pabora
(BHeayuTOpHasA) oO0yvaromuxcs — 99 yacos.

B xoJe uzyuenust JUCHUILIMHBI TPOTrpaMMOi ipeycMoTpeHbl 10 KoHTpoibHBIX padoT: Ne 1 o

pazneny 1; Ne 2 mo pazneny 2; Ne 3 o pazaeny 3; Ne 4 o teme 4.1; Ne 5 o treme 4.2; Ne 6 o
temaMm 4.3; Ne 7 o pazneny 5; Ne 8 mo pazgeny 6; Ne 9 mo temam 7.1 — 7.3; Ne 10 o temam 7.4 —
7.5. lIpomexyTounas (hopma aTTeCTalluu: BO 2 CEMECTPe — MUCbMEHHBIH dK3aMeH.



2. TemaTnueckui mjiaH

Koua-Bo aya. yacos npu | Camocto-
MakcumajibHasi | 04HOI hopMe 00yueHHs | siTeJIbHAS
HaumeHnoBaHue pa3aesioB U TeM
Harpy3kKa, yac. TTa6. | Tpax. padora,
Bcero P yac.
pao. 3aH.
Beenenue 3 2 1
Pasjnen 1. Anreopa 39,5 29 - - 10,5
Tema 1.1. PazBuTHe NOHATHS O YUCIIE 17 12 5
Tema 1.2. KopHu, cTenenu u gorapu@mol 15,5 12 3,5
Tema 1.3. IlpeoGpa3zoBanue anredpandeckux 7 5 )
BBIpOKEHUH
Kounrpoabsnas padora Ne 1 no pazneny | 1 1
Pa3nes 2. OcHOBbI TPMTOHOMETPHH 22,5 17 5,5
Tema 2.1. OCHOBHBIE OHATHUS 3 2 1
Tema 2.2. OcHOBHBIE TPUTOHOMETPUYECKUE 75 6 15
TOXIIECTBA ’ ’
Tema 2.3. IlIpeoOpa3zoBaHne MPOCTEHIITNX 6 4 )
TPUTOHOMETPUYECKHUX BhIPAKEHUM
Tema 2.4. ApkcuHYC, apKKOCHHYC, apKTaH- ) )
IeHC Yuclia
Tema 2.5. Ilpocteiimme TpUroHOMeTpHUe- 4 3 1
CKH€ YPaBHEHUS U HepaseHCcmed
KonTtpoJuabsnas padora Ne 2 no pazneny 2 1 1
Pa3znen 3. ®dynkuuu, ux CBOWCTBa M rpa- 41 33 8
(puxu
Tema 3.1. @yuxnuu. [loHsTHe 0 HempephIB- ) )
HOCTH (PYHKIIUU
Tema 3.2. CpoiictBa pynkuuu. I'papuueckas
uHTepnpetauus. [Ipumepsl ¢QyHK- 75 6 15
LMOHAJIHBIX 3aBUCHMOCTEH B pe- ’ ’
QJIBHBIX MPOLIECCAX U SABICHUSX
Tema 3.3. OOpatHbie GyHKIUU 4,5 4 0,5
Tema 3.4. CreneHHble, NMOKa3aTelbHEIE, JIO-
rapupMUUECKUe U TPUTOHOMETPH- 27 1 6
yeckue ¢yHkuuu. OOpaTHbIE TpH-
TOHOMETpUYeCcKHe QyHKIIUU
Kounrpoabnas padora Ne 3 mo pazneny 3 1 1
Paznen 4. Hauajia MaTeMaTH4eCKOro aHa- 71 47 24
Jmu3a
Tema 4.1. IlocnenoBaTenbHOCTH 5 4 1
Tema 4.2. [Ipon3BoaHas U ee NpUMeHEHUE 43 28 15
KonTtpoabnbie padorsr Ne 4,5 o temam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHas 1 HHTETpa 23 15 8
KonTtpoabsnas padora Ne 6 o teme 4.3 1 1
Pasnen S. YpaBHeHUs] M HEPABEHCTBA 44 29 15




Tema 5.1. YpaBHeHUS U CUCTEMBI YpaBHECHU.

HepaBenctBa u cucremel Hepa- 44 29 15
BEHCTB C JIByMsl IEPEMEHHBIMU
KonTtpoabsnas padora Ne 7 o pazneny 5 1 1
Pazgen 6. DinemeHTa KOMOMHATOPUKH, TEO- 20 13 7
pusi BEPOSITHOCTEN U CTATHCTHKA
Tema 6.1. OcHOBHbIE TOHATHS KOMOHMHATO- 6 4 ’
pPUKH
Tema 6.2. DeMeHTHI TeOpUs BEPOSITHOCTEH 9 6 3
Tema 6.3. DneMeHTHl MaTeMaTHYeCKOM cTa- 5 3 ’
TUCTUKHU
KonTtpouabnas pa6ora Ne 8 no pa3neny 6 1 1
Pa3nea 7. 'eomerpus 84 54 30
Tema 7.1. IIpsiMble U IIIOCKOCTH B MPOCTPaH- 18 12 6
CTBE
Tema 7.2. MHOrOrpaHHUKH 12 8 4
Tema 7.3. Tena u moBEpXHOCTH BpaIICHUS 14 9 5
KonTtpouabnas padora Ne 9 o reme 7.1 - 7.3 1 1
Tema 7.4. IzmepeHus B reoMeTpun 28 18 10
Tema 7.5. KoopiHaThl 1 BEKTOPHI 12 7 5
KonTtpouabnas pa6ora NelQ no teme 7.4-7.5 1 1
KoncynabsTanumn 22
Hroro: 357 234 101




3. Conepxxanue yueOHOM JUCHUIIAHBI
BBenenue

Martemaruka B HayKe, TEXHUKE, DKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTHIX U MPAKTUYECKOU
nestenbHoCTH. Llenu u 3a1aun n3ydeHus MaTeMaTuku Ipu ocBoeHuu crienuansaocteit CI10.

CamocrosiTesibHas padora

Hanmcanue coobmennii Ha TeMy «VlcTopusi BOSHUKHOBEHHSI MaTeMaTUKWy, «MaTteMmaTuka
JpeBHOCTU», «MaTeMaTHKa B COBPEMEHHOM MUpeE» (110 BEIOODY).

Paznen 1. Aareopa

Tema 1.1. PazBuTHe NOHATHA 0 YUCTIE

Lensie u pamuoHanbHble 4YHCHa. JlelcTBUTENbHBIE uucha. [IpubaudicenHvie BbIYUCTIEHUS.
Komnnexcnuvie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsbi

Kopuu u crenenu. KopHu HaTypanabHOM CcTeneHW M3 yuciaa U UX cBoMcTBa. CTemeHw C
palMOHAIbHBIMU TOKAa3aTeNsIMH, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU IOKA3aTEIISIMH.
Ceoticmea cmenenu ¢ oelicmeumensHblM NOKA3amesem.

Jlorapudm. Jlorapudm umcaa. OcHOBHOE jorapuMHUUYECKOe TOXKIECTBO. JleCATUYHBIC WU
HaTypaJyibHble Jorapu@msl. [IpaBuna aelicteuii ¢ norapupmamu. Ilepexo K HOBOMY OCHOBaHHMIO.

IIpeoGpa3oBanue anredpanyeckux BbIpaskeHuii. [I[peoOpazoBaHue palMoHaNbHbIX, -
PALMOHATIBHBIX CTETIEHHBIX, TOKA3aTENbHbIX U JIOTapU(PMUUYECKUX BbIPAXKEHUI.

Apudmerndeckre AeHCTBUS HAJ YUCIAMH, HAX0X/I€HHE MPUOIMKEHHBIX 3HAaUeHUI BEJIMYUH U
MOTPEIIHOCTEN BHIYUCICHHM (aOCOTIOTHON U OTHOCUTEIBHOMN), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.

BolunciieHre U cpaBHEHHE KOpPHEW. BBINTOIHEHNE pacyeToB C paJuKallaMH.

Pemenne nppannoHanbHbIX ypaBHeHHN. HaxoxkaeHne 3HaUeHUN CTENEHEN ¢ palMOHAIbHBIMU
nokasarensimMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BblpakeHUH, colepKaliux creneHu. Pe-
LICHUE TIOKA3aTENIbHBIX YPaBHEHUM.

Pewienne npukiiagHbeIxX 3aaad.

HaxoxneHue 3HaueHuil orapudma no nmpous3BojIbHOMY OocHOBaHUIO. [lepexon ot oaHoro oc-
HOBaHUS K JIpyromy. Beruucnenue u cpaBHeHue jorapugmos. JlorapugmupoBanue U NOTEHIIUPO-
BAHHE BBIPAKECHUM.

[TpubnnKeHHbIe BEIYUCICHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHeHHH.

Tema 1.3. IIpeoGpa3zoBanue ajnredpanyecKux BbIpazKeHUH

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALUOHAIBHBIX CTEMEHHBIX, [IOKa3aTeIbHBIX U
norapu(MUUECKUX BBIPAKCHHH.

10



AW

10.
11.

12.

13.

CamocrosiTesbHast padoTa

Hanucanue cooOmenust Ha temy: «/cropuss BOZHMKHOBEHUs MaTeMaTHKW», «MaTemaTuka
npeBHOCTHY. «MaTeMaTHKa B COBpPEMEHHOM MHpPE» (10 BBIOODY).

Hanucanue coobuienus Ha temy: «Bo3HUKHOBEHHE U pa3BuTHE yucia», «Cekper apaOCKux
dp», «{udpsl, UX BUIBI U HCTOPUS pa3BUTHN», «CueT npeBHelt Pycu» (1o BEIOODY).
CocraBieHHE TECTOBBIX 3aJaHUM Ha BCE JEHCTBUS C pallMOHAIbHBIMU YU CIAMHU.

[Ton6op u pemenue 3anau mo teme: «PemeHue 3agad Ha MPOLEHTHI.

Pemienue 3aa4 Ha BbIUMCIIEHUE OTPEUIHOCTENH NMPUOIMKEHUH (110 MHIUBUAYaIbHOMY 3a/a-
HUIO).

Hanucanue cooOmenus Ha temy «VIcTopus BO3HMKHOBEHMS KOMIUIEKCHOrO 4Mcia», «Pas-
JauYHbIe (HOPMBI 3alMCH KOMIUIEKCHOTO yHciay, «[IpiMeHeHne KOMILIEKCHBIX 4Yucen» (1o
BEIOODY).

Pemenue 3anay Ha temy «CTeneHb ¢ ACMCTBUTEIHHBIM MMOKA3aTEJIEM U €€ CBOMCTBay (10 UH-
JUBUYaIbHOMY 3aJaHHUIO).

Pemenue 3anau Ha Temy: «KopeHb n-oil creneHu u3 yucia» (110 UHIMBUIYaIbHOMY 3aja-
HHIO).

Pemenue 3anau Ha Temy: «PelieHne nppaldoOHAIbHBIX YpPaBHEHUI» (IO UHAWBUIYaIbHOMY
3aJIaHUIO).

CocraBieHne TeCTOBbIX 3a/laHul 1o Teme: «KopHH, cTeneHn».

Hanucanue coobumennii Ha temy: «Mctopust pa3BuTHs Jorapugmony, «Jlorapupmsl BOKpyr
Hac» (TI0 BEIOODY).

Pemenue 3an1a4 Ha Temy «lIpeoOpa3oBanue jorapupmMUUECKUX BbIPAXKEHUN» (110 UHIUBHUIY-
aJbHOMY 33/IaHUIO).

CocraBnenue KpoccBopza Ha TeMy «CTeneHH, KOpHHU, JTorapu(MbD».

KonTpoubsnas pabora Ne 1 no pazneny 1
Pazgea 2. OCHOBbI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIE TOHATHSA

Panunannas mepa yrna. BpamartensHoe nukeHue. CHUHYC, KOCHUHYC, TAaHT'€HC U KOTAHTEHC

qucia.

Tema 2.2. OcHOBHBIC TPHTOHOMETPHYECKHE TOKIECTBA

@®opmynsl npuseneHuss. Popmynsl cioxkeHud. @opmynsl yaBoeHuss Popmyavl NOJOBUHHO20

yena.

Tema 2.3. IIpeoOpa3oBaHusi MPOCTEHINMX TPUTOHOMETPHUYECKUX BbIPAKEHU I

[IpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEIECHUE U MIPOU3BEACHUS B

CyMMYy. BbzpaofceHue MpPpUcOHOMeEMPUYECKUX gbyHKZ/lZ/lZZ uepes maHeeHc NOJ0BUHHO20 apcymenma.

Tema 2.4. ApKCHHYC, ADKKOCHHYC, APKTAHI€HC YUCJIA

OOpatHble TpUroHOMETpUYeCKUe QYHKIIMH. APKCUHYC, apKKOCHUHYC, ApKTaHT€HC.

Tema 2.5. Tpuronomerpuyeckue ypaBHeHHUsI 1 HEPaAaBEHCTBA
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[Ipocreiiliue TpUroHOMETpUYECKUE ypaBHEHUS. [Ipocmeiuiue mpucoHomempuieckue Hepa-
eeHcmaa.

OoOpaTHble TPUTOHOMeTPpHYEeCKHe PYHKIMHU. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.

Panuannsiii MeToa U3MEPEHUS YIII0B BPAILICHUS U CBSI3b C TPaAyCHON MEPOI.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYIBI CIOXKEHUS, YIBOCHHS, MPeoo-
pa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (YHKIUH B MPOHM3BEACHHE, MPEOOpa3oBaHUE IIPO-
U3BEJICHUS] TPUTOHOMETpUUecKUX (QpyHKuui B cymmy. IIpocTeiiiine TpUroHoMeTpruueckue ypas-
HEHUS U HEPaBEHCTBA.

OO6paTHble TPUrOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

CamocTrosiTesqibHasi padora

1. Hanucanue coobueHus Ha TeMy: «/cTopusi BOBHUKHOBEHUS U Pa3BUTHS TPUTOHOMETPHUI,
«IIpoucxoxIeHNN eTUHUIL U3MEPEHHUSI YTIIOBY (I10 BHIOOPY).

2. Pemenue 3amau Ha Temy «lIpumenenue GpopmMyn CIOKEHUS K YIPOIICHUIO TPUTOHOMETpUYIe-
CKHX BBIpQXXEHUI» (110 MHUBUIYAJIbHOMY 33JJaHUIO).

3. CocraBnenue TecToBbIX 3amaHuil mo teme «lIpumenenue Gopmyn TPUTOHOMETPUH K TPeoO-
Pa30BaHUIO TPUTOHOMETPUYECKUX BBIPAKEHUI».

4. Pemenue 3amau o teme: «Dopmynbl peoOpa3oBaHUs TPUTOHOMETPUYECKON CYMMBI (pa3HO-
CTH) B IIpou3BeieHrEe» (110 UHIUBUIYAIbHOMY 33JIaHUIO).

5. Pemenue 3amay o teme: «PopMyIibl IpeodpazoBaHus TPUTOHOMETPHUECKOTO MPOU3BEACHUS
B CyMMY (pa3HOCTb)» (110 UHAUBUAYAIILHOMY 3a/1aHUIO).

6. Pemenue 3amau no temMe «TpuUroHOMeTpUYECKUE ypaBHEHHU» (IO MHAMBHIYAIbHOMY 3ajla-
HHIO).

7. TloaroroBka MHHM — IpoekTa 1no Teme: «lIpumeHenue Tpuronomerpun B usuke. O0racTu
NPUMEHEHUS TPUTOHOMETPUN.

KonTtpoabnas padora Ne 2 no pazneny 2

Pa3znen 3. dyHkuum, X CBOMCTBA U rpauKH
Tema 3.1. @®ynkuuu. [lonsiTHE 0 HENPEPBLIBHOCTH (PYHKIMHU

@ynkumu. O0nacTe onpeaeseHUs ¥ MHOXKECTBO 3HaueHMil; rpa¢uk (yHKIMH, TOCTPOCHUE
rpadukoB QYHKIMHA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

Tema 3.2. CoiicTBa pynkuuu. I'padudeckasi unrepnperanusi. [Ipumepsi
(PYHKIHMOHAJBHBIX 3aBHCUMOCTEI B peajibHbIX MpoLeccax U siBJeHUsIX

CpoiicTBa (QyHKHHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTrPAHMUYEHHOCTbH, IIEPHO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHus W yObIBaHUs, HauOoJIblllee W HAaWMEHbLIee 3HAYEHUS,
TOUYKHU dKcTpemyMa. ['paduueckas unrepnperanus. [lpumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peasbHBIX Tpolleccax U SIBICHUAX. ApupMmeTrHueckue omnepauuud Haja QyHkuusmu. CroxHas
byukuus (komnosuuus). Ilonamue o nenpepvleHoCmu QYHKYUU.

Tema 3.3. O0paTHble pyHKIMHT

Oobpamnuvie hynkyuu. O61aCTh ONpeEeIeHUs U 00JIacTh 3HaYeHU oOpaTHOM (yHkumu. ['pa-
¢buk oOpaTHOU DYHKITHH.
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Tema 3.4. CTeneHHble, NoKa3aTelbHbIE, JJOTapu(pMUYecKHe U TPUTOHOMeTpHYecKue PyHK-
nuu. O0paTHble TPUTOHOMeTpHYeCKUe QYHKIMU

Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpa3zoBanus rpadukos. [lapaniensHblil IepeHOC, CUMMETPHUS OTHOCUTENIBHO OCe KOOp-
JUHAT U CUMMETPHUS OTHOCUTEIBHO Hayajla KOOPAWHAT, CHMMETPUsI OTHOCUTEIBHO NPAMOH y = X,
pacTspKeHUE U C)KaTUe BJI0JIb OCEH KOOpAUHAT.

[Tpumepsl 3aBUCMMOCTEN MEXAY NEPEMEHHBIMHU B PEajbHBIX IpPOLECCaX U3 CMEKHBIX JUCIIU-
wiuH. Onpeaenenne pyakuuid. [loctpoenue u urenue rpadukoB GyHkuui. MccnenoBanue GyHk-
ruu. CBOWMCTBA JTHMHEWHOHN, KBaapaTWUYHOW, KYCOUHO-TMHEHHOW M JPOOHO-THMHEHHON (HYHKITUH.
HenpepriBable u nepuoanyeckue Gpynkuuu. CBoiicTBa u rpaduku cuHyca, KOCHHYca, TAHT€HCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITUH.
[TpeoOpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue xonedanus. [Ipukiaanbie 3aaayun.

[TokazarenbHble, TOorapupMUIECKIe, TPUTOHOMETPUUYECKUE YPABHEHUS U HePAaBeHCMad.

CamocrosiTesibHas padora

1. BblnogHeHHe MPAKTUYECKOIO 3aJJaHKs HA ONMCAHUE CBOWCTB (DYHKIIMHU 110 JaHHOMY Tpaduky
(M0 MHAMBH1YaJIbHBIM BapUaHTaM).

2. BoinonHeHue rpaduueckoil paboTel Ha TeMmy «DJIeMEHTapHble MpeoOpa3oBaHUs Tpaduxa
¢GyHKIMM» (10 UHAUBUAYAJIbHBIM BapUaHTaM).

3. Brmonnenue rpaduyeckoil paboTel Ha mocTpoeHue rpaduka GyHKIUH, 0OpaTHOU TaHHOM
(o maHHOMY TpaduKy).

4. Pemenue 3a7au Ha MOCTPOEHHUE I'paMKOB CTENEHHBIX (YHKIUN U OMMCAaHUE UX CBOMCTB.

5. Pemienue 3a1a4 Ha oNKcaHUE CBOMCTB U MOCTPOEHUE TpaduKa MOKa3aTeabHON QYHKINU.

6. BrimonHeHue rpadguueckoi paboThl HA MOCTPOEHUE rpaduka MmokazaTeaIbHON GYHKIMU TyTEM
AIIEMEHTAPHBIX TPe0Opa30BaHMIA.

7. BoinonHeHue rpaguueckoil paboThl Ha MOCTpoeHue rpaduka jgorapupmMuuecko GyHKIUN
IyTEM JIEMEHTapHbIX NpeoOpa3oBaHuil (110 HHANBUAYAIBHBIM BapUaHTaM ).

8. Tlocrpoenue rpaduxoB GpyHKIMI y = a sinX + b; y = a cosx + b (110 UHAUBUIYAIbHBIM Bapu-
aHTaMm).

9. BrmonHeHue rpaguyeckoil paboTel Ha MOCTpoeHue rpauKoB QyHKIUN y =a tgx + b; y =a
ctgx + b (o MHAUBUAYAIbHBIM BapHaHTaM).

10. I'paduyeckas pabora Ha MOCTpOEHHE TPAPUKOB TPUTOHOMETPUUYECKUX (YHKLUHI IyTeM 3iie-
MEHTapHBIX TPe0Opa30BaHU.

KonTtpoabsnas pa6ora Ne 3 o pazneny

Pasznea 4. Hauana MaTeMaTHUYECKOr0 aHAJIN3a

Tema 4.1. [Tociie10BaATEJIBLHOCTH

ITocaemoBaTe ILHOCTH. Croco05b! 3aJaHus n CBOMCTBa YHCIIOBBIX
MOCJIeIOBaTeIbHOCTCH. [lonsamue o npedere nociedosamenvrocmu. Cywecmeosarue
npedeia  MOHOMOHHOU 02PaAHUYEHHOL nocne008amenbHoOCmi. CymMupoBaHue

noclneaoBarenbHOCTel. beckoHeuHO yObIBaroIas TeoMeTprudecKas MPOTPECCHS U €€ CyMMa.
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Tema 4.2. Ilpon3BogHasi M ee NpUMeHeHH e

IIpousBoanas. [lorsTue o mpon3BoAHON DYHKIMH, €€ TEOMETPUICCKUN, MEXaHUUECKHMA
U (GU3MYECKUH CMBICT. YpaBHEHUE KacaTelbHOW K Tpaduky ¢yHknuu. IlpaBuma u
dbopmynel  muddepeHupoBaHus, TaOJMIa MPOW3BOJHBIX AJIEMEHTAPHBIX  (YHKIIHM.
[Ipou3BogHBIE CYMMBI, PAa3HOCTH, NPOU3BEACHHS, 4YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkiui. [IpuMeHeHHe TPOW3BOMHONW K HCCIASAOBAHUIO (QYHKIUNA H
noctpoeHnto rpaduxoB. HaxoxaeHue HauOONBIIEr0o, HAWUMEHBIIETO 3HAYCHUS U
9KCTpeMalIbHbIX 3HadeHHi (GyHKUuU. [Ipouzeoonsvie obpammuol Qyukyuu u KOMNOUyuUu
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHON ISl HaXOXKACHUS HAWIYYIIETO pPELICHUS B
MPHUKIAIHBIX 3a7adax. Bropas mpou3BoHas, €e TeOMETPUICCKUN U (HU3HMUECKUN CMBICIH.
HaxoxaeHue ckopocTH 1 mpoiiecca, 3aJaHHOro (hopMysoi u rpagukom.

KonTposabHubie padornl Ne 4, S o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 HHTerpaJ

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHue oOIpeneIeHHOr0 MHTErpamsa st
HaxXOXJICHUS IUIOMIAAN KpHUBOJMHEWHONW Tpamnenuu. Popmyna Herotona—IleitbHuna.
[Tpumepsl IpUMEHEHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padora

1. Pemenue 3aa4 Ha BEIYMCIICHUE Tpefiesia GYHKIUHM Ha OECKOHEUHOCTH (110 MHAWBHyallb-
HOMY 33J[aHHUIO).

2. Pemenue 3a1a4 Ha MpUMeHEHHE MPaBu U GepeHIpoBaHNs (IO HHIMBUIYATBHOMY 3a-
JTAHHIO).

3. Pemenue 3a1au Ha HAXOXK/IEHNE MTPOU3BOIHON CTETIEHHOM, TOKa3aTeIbHOM U JIorapupMu-
YyecKOoM (QYHKIMH (110 MHAUBUIYaTbHOMY 33JaHUIO).

4. Pemenue 3amau no teme: «HaxoxaeHne mporu3BoJHON CIOKHOM (yHKIMID (110 UHUBUITY-
ITBHOMY 33JIaHHIO).

5. Permenue 3a1a4 Ha HaXOXKEHHE 3HAUYEHUS IPOU3BOAHON B TOUKE (110 MHAWBUYaTbBHOMY
3aJIaHHIO).

6. Hamucanune cooOmenus Ha Temy «Mcropus muddepeHpansHoro ncurcneHusy, «lIpumve-
HEHUE MPOM3BOIHOH B (puzmKe» (110 BEIOOPY).

7. CocraBieHHe TeCTOBBIX 3a1aHuit 1o Teme «l [pon3BomHas QyHKIHm.

8. Pemenue 3anau o reme: «VccnenoBanue GyHKIMN HA MOHOTOHHOCTh C TOMOILBIO IPOU3-
BOJTHOI (TI0 MHIMBUAYAIbHOMY 33JaHUIO).

9. Pemenue 3anau no teme: «MccnenoBanue GyHKIUN Ha SKCTPEMYMBI C TIOMOILBIO IPOU3-
BOJTHOI (110 MHIMBUAYAIBHOMY 33JaHUIO).

10. Hanmcanue coobuienus Ha temy: «lIpumeHenue BTopoit nmpou3BogHON B (puzukey, «IIpo-
M3BOJIHBIE BBICIIMX TOPSAKOB U X MPUMEHEHHE» (IT0 BBIOODPY).

11. Pemenue 3anau Ha uccienoBaHue (PyHKIIMHA HA MOHOTOHHOCTB C TIOMOIIBIO BTOPO IPOU3-
BOJTHOM (110 MHAMBUIyaIbHOMY 3a/IaHHIO).

12. Pemenue 3amau no teme: «MccnenoBanue GyHKIMU Ha HAaIIPaBJIeHUE BBITYKJIOCTH rpaduka
Y TOYKH TIepern6ay (1o MHIUBHUIyaTbHOMY 3a/IaHHIO).

13. Bomonnenue rpaduyeckoit padotsl «ccnenoBanue GyHKIMU M MOCTPOCHHE ee Tpaduka
10 Pe3yJIbTaTaM MCCIIEI0BaHUS (OMMCAHUE CBOUCTB (PYHKITHH).

14. Bomonnenue rpaduyeckoit padotsl «MccnenoBanue GyHKIMU U MOCTPOCHUE €€ Tpaduka
10 Pe3yJIbTaTaM MCCIeI0BaHUsD (MTOCTpoeHHE Tpaduka PyHKIHN).
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15. Pemenue 3a1au Ha HAXOXKACHUE HAMOOJIBIIETO (HAMMEHBIIIETO) 3HAYCHUST (PYHKITUH Ha OT-
pe3ke (110 MHAMBUIYAIbHOMY 331aHHIO).

16. Cocrapnenue kpoccBopaa no teme: «OcHOBbI A depeHINaTbHOr0 HCUUCTICHUS.

17. PemieHue 3aa4 Ha HAXOXKIICHHWE MEPBOOOPa3HONM (PYHKIMU (IO MHIMBUIYATBHOMY 3aia-
HUIO).

18. CocraBnenue TecTOBBIX 3aaHui 110 Teme: «HeonpeneneHHplii HHTerpa.

19. Hamnucanue pedepara win nokinana Ha Temy: «VcTopust MHTErpaabHOIO UCUUCICHUS», CO-
obmenus «Metoa ucueprbiBaHus Apxumena» (1o BEIOOpY).

20. Pemenue 3aa4 Ha BEIYMCIICHUE ONPEETICHHOIO MHTErpajia ¢ UCIOIb30BAHUEM €T0 CBOMCTB
(1Mo UHAMBUYAITLHOMY 3a/IaHUIO).

21. Pemenue 3a/1auy Ha BBIUMCIICHUE ONPEICIEHHOTO0 MHTErpajia (10 MHIUBHyaIbHOMY 3a/1a-
HUIO).

22. Tlonbop u pemrenue 3aaay 1o teme: «OnpenesieHHbI HHTETPail B TEOMETPUI.

23. Pemenne 3amaud mo teme: «OnpeneneHHbI UHTETpail B (pusuke» (M0 MHIUBUIYATBHOMY
3aJIaHHUIO).

24. Cocrapnenue Tadbmuipl «OnpeeNieHHbI HHTErpail B TeOMETPHUU U (PHU3UKe».

25. TloaroroBka MHHH — mpoekTa mo Teme: «lIpempicropus MaTeMaTHUYEeCKOTO aHajIu3a.
3HaueHue MPOU3BOAHOM B PA3IMYHBIX 00JIACTAX HAYKU».

KonTtpoabnbie padorsl Ne 6 o teme 4.3.
Paznen S. YpaBHEHHsI 1 HEPABEHCTBA

Tema 5.1. YpaBHenus u cucremMbl ypaBHenunii. HepaBeHcTBa U cCTeMbl HEPABEHCTB C
ABYMS IlepeMEeHHbIMU

YpaBHeHusi W  cuCTeMbl ypaBHeHuWil. PanuoHnanpHble, HpPpaLUOHAIBHBIC,
[0Ka3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

KopHu ypaBHeHMi1. PaBHOCHIIBHOCTh YPaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TTPUEMBI UX pelIeHUs (pa3joKEeHUE Ha MHOXKUTENW, BBEJICHUE HOBBIX HEH3-
BECTHBIX, MMOJICTAHOBKA, TpaUIecKuil METO).

HepaBencrBa. PannoHalbHbIE, UppPALMOHAIIBHBIC, MTOKA3aTEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE TTPUEMBI X PEIICHHUS.

Hcnoab30BaHue CBOMCTB U rpadukoB GyHKIUMA NPH PelllcCHHH YPABHEHHUI M Hepa-
BeHCTB. Meton uHTepBaioB. M3o00pakeHHMe Ha KOOPAMHATHOM IIJIOCKOCTH MHOMECTBA
pELIEHNUI YPaBHEHUN 1 HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

[IpukmanHeie 3ana4n

[IpumeneHne MaTeMaTUYECKUX METOJOB ISl PELIEHUS COACPIKATEIbHBIX 3a/1ad U3 pas-
JUYHBIX 00JACTEH HAYKU U TIPAKTUKH.

HNutepnperanus pe3ynbrara, y4eT peajabHbIX OTPaHUYCHUM.

CamocrositesibHas padora

Hanuncanune koHcnekta Ha TeMy «MeToAbl pelieHs] UPPALMOHATBHBIX YPABHEHUI».

Pemienne 3amau  Ha TeMy «PelleHHMe UppalMOHAJIbHBIX  ypaBHEHHI» (1O

VH/IMBUYAIbHOMY 33JJaHUIO).

3. Pemenue 3agau Ha Temy «PemeHue HppanUOHAIBHBIX  HEPABEHCTB» (IO
WH/IMBUIYAJIbHOMY 33JJaHUIO).

4. Pemenne 3aga4y Ha TeMy «lloka3arenbHble ypaBHEHMSI U METOJIbI MX pEIICHUS» (IO

VH/IUBUIYAIbHOMY 33JJaHUIO).

N —
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5. Pemenne mokaszatenbHBIX U JJOTApU(PMHUYECKUX YpaBHEHUHN rpad)udecKUM METOIOM (IT0
VH/IUBUTyaJIbHOMY 3aJIaHHIO).
6. Pemenue 3amau Ha Temy «llokazarenbHble HEpaBeHCTBa» (IO HMHIUBUIYAJIHLHOMY

3aJaHMIO).

7. CocraBiieHue TeCTOBbIX 3alaHuii Ha Temy «lppauuoHanbHble M TOKa3aTelbHbIE
YpaBHEHUS.

8. Hamucanme xoHcnekta: «Buabsl sorapuMUYECKUX YpaBHEHUH M METOIBI HUX
peLICHUs».

9. Pemenue 3amayu Ha TeMmy «Pemenue sorapudMuyecKux —ypaBHEHHID» (110
VH/IUBUTyaJIbHOMY 3aJIaHHIO).

10. CocraBnenue kpoccopja no teme: «llokasarenbHas u norapudmuyeckas GyHKIHU

11. Hanucanue xoHcnekTa Ha TeMy «OCHOBHBIE METOJIbl PELIEHUS TPUTOHOMETPHUUECKHUX
ypaBHEHUI».

12. Pemenue 3amau Ha TeMy «PelleHne TPUrOHOMETPUYECKUX YpPaBHEHHUH pa3iMYHBIMU
MeToAaMu» (110 MHUBUIYaIbHOMY 3aJaHUIO).

13. Cocranenue kpoccBop/ia 1o teme: «TpuroHoMerpuueckue QyHKIUN.

14. Pemenne 3amau Ha Temy «PelleHune cuCTeM HEpPaBEHCTB C JBYMsl IEPEMEHHBIMU
rpadu4ecKuM METOI0M (10 HHAUBHIYaTbHOMY 33aHHIO).

KonTpoabnbie padorsl Ne 7 o pazneny 5

Paznen 6. KomOnnaTropuka, CcTaTHCTHKA M TEOPHUsI BePOATHOCTEM
Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOWHATOPUKH W €€ POJIb B Pa3iIMUYHBIX cepax UeroBEUeCKOu
KU3HeneATeNbHOCTH. (OCHOBHBIE TMOHATHS M TpaBWiIa KOMOMHAaTOpHKH. PemieHue
KOMOMHATOPHBIX 3aJad: 3a/Jaud Ha IMOACYET YHCla pa3MEIIEeHHH, MepecTaHOBOK, COYeTa-
HUH, pemeHue 3agay Ha nepebop BapuanTtoB. Popmyna O6uHoma HbproTona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. TpeyronpHuk [Tackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

Vctopus pa3BuTHs TEOPUH BEPOSITHOCTEH M €€ POJIb B pa3IMYHbIX c(hepax YemoBEUeCKOM
KHU3HEACATeNbHOCTU. Cobblmue, 6eposiImHOCMb COObIMUSL, C8OUCMBA 8ePOSIMHOCTEN, ClO0-
JHceHue u ymHoceHue eeposmuocmeit. IIoHsITHE O HE3aBUCHMOCTH COOBITHIA. Brrancienue
BEPOSTHOCTEU. JJuckpemuas ciyuainas 6eiuyuna, 3aKkon ee pacnpedenenus. duciosvie xa-
PAKMEPUCMUKY OUCKPEMHOU CAyYatHol eenrudunsl. [lonsamue o 3axoHe 6OabUWUX Uucell.
Ipuxnaonwie 3a0auu.

Tema 6.3. Di1eMeHTHI MATEMATHYECKOH CTATUCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH M €€ POJIb B PA3JIMYHBIX chepax deToBeYSCKON KU3HEIe-
areiapbHOCTU. [IpencraBienue qaHHBIX (TaOIMIIBI, JUArpamMMbl, TpadUKu), ceHepatvbHas co-
BOKYNHOCMb, 8blOOPKA, cpednee apugmemuueckoe, meouana. Ilonamue o 3adauax mame-
Mamuyeckou Cmamucmuxuy.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.

CamocrosiTeqbHasi padora

1. Pemenue 3agau Ha mpuMeHeHHE OpMyST KOMOMHATOPUKY (110 MHAMBUIYaJIbHBIM BapUaH-
TaMm).
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2. Hammcanue coobOmenus Ha Temy «/cTopust BOSHUKHOBEHHSI KOMOUHATOPHKIY; «McTopus
OTKpeITUsL opmynel OuHoMa HbroTonay, «Mcropus oTKpbITHS TpeyroibHHKa [lacka-
5.

3. Hammcanne coobuienust Ha TeMy «BO3HHMKHOBEHHE U Pa3BUTHE TEOPUH BEPOSTHOCTEI»,
«Benukre MareMaTHKH, BHECILIME BKJIAJ] B Pa3BUTHE TEOPUU BEPOSITHOCTEN».

4. Tlonbop u penieHue 3a1a4 Ha OMPEICIICHUE BEPOSATHOCTU COOBITHSI.

[TonOop u pemieHue 3a1a4 TEOPUH BEPOATHOCTEHN € MpUMEHEHHEM (OopMya KOMOUHATOPH-

KU.

6. Pemenue 3a1ay Ha BBIYHUCIIEHUE YUCIOBBIX XapaKTEPUCTHUK CIy4alHOW BEIMYHUHBI (110 HH-
JMBUyaJIbHBIM BapHaHTaM).

7. CocraBnenue KpoccBopia Ha TeMy «KoMmOMHATOpHKa, CTaTUCTHKA W TEOpUsl BEPOATHO-
CTEN.

b

8. IloaroroBka MuHM — IpoekTa 1o teme: «Teopema Buera n koMOMHATOpUKAY.

9. TloaroroBka MHHH — MpoekTa Mo Teme: «CiydaifHble COOBITHS M MX MaTeMaTHYECKOe
OIHUCAHUE».

10. IToaroroBka MMHM — IPOEKTA MO TeME: «IIEMEHTHI TEOPUU BEPOSITHOCTEN B HAPOIHBIX
Urpax».

11. IlogroroBka MuHH — IpoeKTa 1Mo TeMe: «PoJjib CTATUCTUKU U TEOPUU BEPOSITHOCTEH B
pa3sBUTHU (DPUBUKUY.

KonTtpoJabnbie padorsl Ne 8 no pazzneny 6

Pazgea 7. I'eomerpus

Tema 7.1. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX NPsSMBIX B IIPOCTPAHCTBE. YTOJI MEXAY NpsMbIMU. B3a-
MMHOE€ PACMOJIOKEHHE MNPSAMBIX M IIOCKOCTeW. [lapamienbHOCTh MpSAMON M TIIIOCKOCTH.
[TapannenbHOCTh MUIOCKOCTER. IleprneHANMKYIAPHOCTh HPSIMOM U IUIOCKOCTH. lleprieHnu-
KYJISIp M HaKJIOHHAsA. YTOJ MEXIY NPsIMOM M IJIOCKOCThIO. Teopema 0 Tpex NmeprneHInuKyJis-
pax. /JIByrpaHHbBIA yroy. Yroia MeEXAYy IUIOCKOCTAMH. IleprneHauKynsipHOCTh JABYX
IIJIOCKOCTEM.

I'eomeTpuueckue mpeoOdpa3oBaHUs MPOCTPAHCTBA: MapaUIENbHBIN NMEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO TJIOCKOCTH.

IIpr3HaKku ¥ CBOKCTBA NAapasUIENbHbIX U NEPHEHAUKYIIAPHBIX TIIIOCKOCTEH.

PaccTosiHne OT TOYKM 10 TUIOCKOCTH, OT MPSAMOW 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
TUIOCKOCTSIMU, MEXKY CKPEIUBAIOIIUMUCS MPSIMBIMU, MEXTY TPOU3BOJIBLHBIMHA (UTYpaMU B
MPOCTPAHCTBE.

[TapannensHOoe MPOSKTUPOBAHUE U €T0 CBOWMCTBA. Teopema o niowaou opmo2oHANbHOU
npoexyuu MHO20)201bHUKA. B3auMHOE pacronoKeHne MPOCTPAHCTBEHHBIX QUTYP.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrorpaHHMKH

Bepuwunul, pebpa, epanu munocozpannuxa. Pa3septka. MHOrorpanssie yriiel. Beimykisie
MHOTrorpanHuku. Teopema Dunepa.

[Tpusma. [Ipsimas u naknionnas npusma. [paBunbHast npusma. [lapannenenunen. Kyo0.

[MTupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

CummeTpun B KyOe, B apaijiesieluIese, B pu3Me U MAupaMuse.

Ceuenus kKy0a, IpU3Mbl U MTUPAMUJBL.

[IpencraBieHre 0 MPaBUIBHBIX MHOTOTPAHHUKAX (TeTpadape, KyOe, OKTarape, Joje-
Ka3/]pe U UKOCa’JIpe).
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*

10.
11.
12.
13.
14.

15.

Tema 7.3. Tes1a 1 MOBEPXHOCTH BpalleHUSI

[Hunuuap u konyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTa, OOKOBAasi IOBEPXHOCTh, 00-
pasyromas, pa3BepTka. OceBble CEUECHHS U CEUEHHUs], TapajlIeJIbHbIe OCHOBAHHUIO.
[lap u chepa, ux ceuenus. KacarenbHast m10ckocTh K cdepe.

KourtpoJababie padorsl Ne 9 o remam 7.1.- 7.3.
Tema 7.4. U3mepeHusi B reoMeTPpHH

O6bem u ero uzmepenue. arerpanbHas gopmyia oobema.

@opmynel 00beMa Ky0a, TPSAMOYTOJIBHOTO Mapajulesenunena, MNPU3Mbl, TUIHHIPA.
®opmyiiel 00beMa MUpaMuIbl U KOHyca. DopMysibl IIOMIANM OBEPXHOCTEH IWIMHAPA U
konyca. ®opmyiel o0beMa 1apa v miomaau chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOIIAICH MTOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEll.

Tema 7.5. KoopauHaTbl M BEKTOPBI

[IpssmoyronbHas (AekapToBa) cUcTeMa KOOpAMHAT B mpocTpancTtBe. Dopmyna paccros-
HUS MEXKY IByMs TOYKaMH. Y paBHEHUsI OKPYKHOCTH, CPEepbl, n1ockocmu u npsamo.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CloskeHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxxeHune BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY JIBYMS BEK-
topamu. [lpoekuus Bektopa Ha ocb. Koopmuuatsel BekTopa. CKallipHOE MNPOHU3BEICHHE
BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB MPU PEUICHUH MAaTEMaTHYECKUX M MPUKIATHBIX
3a/1a4, IPH J10Ka3aTEIHCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa

Hanucanue coobuienust Ha TeMy «/croprs BO3HUKHOBEHHUS reoMeTpumn», «CTepeoMeTpus Kak
pazzen reoMeTpun», «OCHOBOIIONIOXKHUKH CTEPEOMETPUMY.

CocraBnenue Tabmunpbl «Ciydan B3aUMHOTO PacCMOJIOKEHHsS MpsMOM U 1uiockocTu. [lpusHaku
MapajuIeIbHOCTH U MEPIEHAUKYIIIPHOCTH IPSIMOU U ITIOCKOCTI.

Hanucanue koHcrniekta Ha TeMy: «CBOMCTBA MapayljieNIbHbIX IIIOCKOCTEN».

Pemenue 3amau no teme: «llepnenaukynsap u HaknoHHas. TeopeMa 0 TpexX NEPIEHIUKYIISAPAX»
(110 MHIMBUIYaJIbHBIM BapUaHTaM).

N3roroBnenne MakeTa JByrpaHHOIO yria.

[ToaroroBka MuHM — mpoeKkTa 1o TeMe: «CUMMETpHsI B UCKYCCTBE, apXUTEKType, )KUBOIKCH, B
MIPUPOJE».

Pemenue 3amau mo teme: «OceBoe ceueHne MUINHAPay (110 UHANBUIYATLHBIM BapUaHTaM).
N3roroBnenune pa3BepTKu KOHyca.

Pemenue 3amau o teme: «CeueHne KOHyca: OCEBOM M TJIOCKOCTHIO, MApaIICIbHOW OCHOBAHHIO)»
(Mo MHAMBHUIYAJILHBIM BapUaHTaM).

Brinosnnenue yeprexeil.

Hanucanue xoHcnekra o teme: «[lnomaas moBEpXHOCTH MPOCTPAHCTBEHHOIO TENaY.
Brinonnenue npaktuyeckoro 3aaanus «CTOUMOCTh PEMOHTA MO KOMHATBD».

N3roroBnenune pa3BepTOK MHOIOTPAHHUKOB U BBIUMCIIEHUE UX IIJIOMIAACH.

Pemenne 3agauy Ha BBIYHMCIEHHE IUJIOLIAAM TOBEPXHOCTH IMMJIMHApPA (IO WHIUBHUIYaTbHBIM
BapUaHTaMm).

Hanucanue xoncrekra Ha TeMy: «[loHsiTHE 00bEMa U €r0 U3MEPEHUEY.
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16.

17.

18.
19.
20.

21.

22.

23.
24.
25.
26.

27.
28.

29.
30.

[IpakTrueckoe 3amaHue Ha HaxoXkJaeHue o0beMoB mpw3M (mis cmer. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuet Bomousmetienus cyana» (s cruerr. 26.02.03).

Pemenue 3amau Ha BhIYKMCIIEHHE 00beMa MUPaMUIbl M YCEUEHHOM MupaMuibl (10 UHAUBUAYaIb-
HBIM BapHaHTaMm).

Pemenue 3a1ay Ha BeruncaeHHEe 00beMa WIMH P (110 MHIUBUYAIbHBIM BapHAHTaM).

Pemenue 3anay Ha BbIUMCIEHHE 0OBEMOB TEJI BpallleHUs (110 UHANBUAYAIbHBIM BapUaHTaM).
Perienue 3aau Ha cocTaBieHUE YpaBHEHHI MOBEPXHOCTEH B MPOCTPAHCTBE (MpsMasi, IIOCKOCTh,
cdepa) (110 MHIUBHUIYATHHBIM BapHaHTaM).

BrimonHenue nercTBUil Hal BEKTOPaAMH B TE€OMETPUYECKONM W KOOPAMHATHOM (opmax (Iis criell.
26.02.02, 26.02.05, 15.02.01). IIpaktuueckue 3ananus «lloctpoeHne BEKTOpHON uarpaMMbl TOKa
W HampsDKEHHs dJeKTpudeckor nenw» (s crem. 26.02.06); «Pacyer cKOpOCTH W HaIrpaBlICHUS
JBIDKCHUS! Cy[JHA OTHOCHTENIFHO JTAHHOTO TI0 MOKA3aHUSM DPaJMOJIOKAIMOHHBIX MPUOOpPOBY» (IS
crer. 26.02.03).

Hamucanme coobmenus Ha temy «lcronp3oBaHre MeTo1a KOOPAWHAT MIPU PEIIeHHH MaTeMaTHuye-
CKHUX 3a7au», «[[puMeHeHune CKaasipHOro MPOU3BECHUS BEKTOPOBY.

[loaroroBka MUHHU — IPOEKTA IO TeME: «3araJku U TAMHCTBEHHAsI SHEPreTUKA TUPaAMUI».
[ToaroroBka MUHU — MPOEKTA MO TeMe: «I'eoMeTpusi B )KUBOITHUCHY.

[loaroroBka MUHHU — MPOEKTA 0 TeMe: «I'€eOMeTpus B CKYJIBITYpE».

[ToaroroBka MUHU — MPOEKTA MO TeMe: «[ ' eoOMeTpus B apXUTEKTYype».

[loaroroBka MUHHU — MIPOEKTA IO TEME: «3araJ ki U rapMOHUS IPABUIbHBIX MHOTOI'PaHHHUKOB).
[ToaroroBka MHHU — MPOEKTa MO TeMe: «30JI0TOE COKPOBHUIIE €OMETPHH- Jorapudmuyueckas
CIIUPAJIb.

[ToaroroBka MUHU — MpoeKTa Mo TeMe: «MoHokpucTauisl U [11aToHOBBI TEmay.

[lonroroBka MuHu — mpoekra no teme: «llpuknaaHas crepeoMeTpus B XMMHHM — CO3JAaHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJI OPraHUYECKUX BEUIECTBY.

KonTpouasnsbie padorsl Ne 10 o temam 7.4.- 7.5.

3.2. TEMbI COOBIIIEHUI

HcTopus BO3HUKHOBEHHS MaTEMATHKY;
Maremartuka JpeBHOCTH;

MaremMaTrKa B COBpEMEHHOM MUPE;
BO3HUKHOBEHUE U Pa3BUTHUE YUCIIA;

Cexkper apadckux mudp;

Cuer npesneil Pycy;

HcTopust BOSHUKHOBEHHSI KOMIUIEKCHOTIO YHCIIA;
Paznuunble popMBI 3aIMCH KOMIUIEKCHOTO YHCIIA;
[TpuMeHeHne KOMIUIEKCHBIX YHCEl;

HcTopus pa3Burus torapupmMos;

Jlorapugmsl BOKpYT Hac;

Hcropust BOSHUKHOBEHMS U PA3BUTHUSL TPUTOHOMETPHH;
[TpoucxoxaeHne eIuHUI U3MEPEHNUS YTJIOB;
Hcropus nupdepeHnnanbHOro MCUUCICHNS;
[TprmMeneHne Npou3BOIHOM B (PU3HKE;

[Ipumenenue BTopoil mporu3BOIHOM B (pU3HKE;
[Tpon3BoHBIE BEICIINX MOPSIKOB U UX IPUMEHEHUE;
HcTopust MHTErpaIbHOrO UCYKCIICHYS,

OCHOBBI HHTETPAJILHOTO HCYHCIICHUS

[TprMeHneHne onpeIeIeHHOrO HHTETpaa;

I'. JIefiOHMI 1 ero BKJIaJ B pa3BUTUE UHTErPATBHOTO UCUUCIICHHUS,;
Merton ncuepnbiBaHus Apxumena;
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Hcropust BOSHUKHOBEHHSI KOMOWHATOPUKH;

OCHOBOIIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeitus hopmyiiel OmHOMa HploTOHA;

Ucropus oTkpeiTus TpeyroibHuka Ilackans;

Bo3HHKHOBEHHE U pa3BUTHE TEOPUH BEPOSITHOCTE;

Benukue marematuku, BHECIINE BKJIAl B Pa3BUTHE TEOPUH BEPOSATHOCTEH;
HcTopusi BOSHUKHOBEHHUSI TEOMETPHH;

CrepeoMeTpHst Kak pasJiesl FeOMETPHH;

Hcnonp30BaHre MeTO1a KOOPAMHAT TIPH PEIICHUH MaTeMaTHUECKUX 3a/1a4;
[TpuMeHeHne CKaIpHOTO MPOU3BEICHHS BEKTOPOB.

3.3. AHANBU Y AJIBHBIE TIPOEKTbI

Teopema Buera u komOuHaTopuka.

[IpenpicTOopus MaTEeMaTHYECKOTO aHajiu3a. 3HAUY€HHE MPOU3BOJHOI B pa3IUUHBIX OOJIACTIX
HayKH.

Cryyaiinble COOBITHS U UX MaTEMAaTHYECKOE OIMHUCAHUE.

[IpumeHeHue TpuroHomeTpun B pusuke. O61acTu NpUMEHEHHs TPUTOHOMETPHH.

3araJky 1 TAMHCTBEHHAsI SHEPreTUKA ITUPaMUL.

['eomeTpus B )KUBOIUCH.

I'eomeTpus B CKyJIBIITYpE.

['eomeTpus B apXUTEKType

3araJKy ¥ rapMOHUS PAaBUJIbHBIX MHOTOTPaHHHUKOB.

30510TO€ COKPOBHIIIE TE€OMETPHH - JIOTapUPMUIECKasi CIUPAIIb.

MonokpucTtaiuisl 1 I11aToHOBEI Tena.

DIEMEHTBI TEOPUH BEPOATHOCTEN B HAPOAHBIX UIPaX.

Ponb cTaTUCTUKYU U TEOPHH BEPOATHOCTEH B Pa3BUTUU (PU3HKU.

[TpuxnagHas cTepeoMeTpusi B XUMUHU - CO3JIaHUE MPOCTPAHCTBEHHBIX MOJIEKYJ OPraHHYECKUX
BEILIECTB.

[IpuMeHeHNe TPOU3BOAHBIX B PA3IMUHBIX 00IACTAX HAYKH.

[TprMeHeHne UHTETPaIOB B pa3IMYHBIX 00IACTIX HAYKH.

Benukue Mmatematuku Poccun, ux BKIIaJ B pa3BUTHE COBPEMEHHOHN HayKH.
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4. XapaKkTepuCcTHKAa OCHOBHBIX BH/I0B YUeOHOM 1esiTeJIbHOCTH

00y4aromuxcs

Copep:xanue o0y4eHnst

XapaKkTepHCTHKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH CTYICH-
TOB (HAa YPOBHe y4eOHBIX el CTBHUIl)

BBenenue

O3HakoMIICHHE C POJIbI0 MaTEMAaTUKHU B HayKe, TeX-
HHKE, YKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJIOTHIX
U TPaKTHYECKOH JesaTenbHOCTH. O3HaKOMIICHHE C
HesIMA M 33JadyaMd W3y4YeHUS MaTeMaTUKd HpU
ocBoernu npodeccuii CI10 u cnennansrocteir CI1O

AJI'EBPA

Pa3zBuTne moHATHA O UMCIIe

BrinonHenue apudMeTnueckux ACHCTBUN HAl YHC-
JaMH, COYeTasi yCTHbIE U MMCbMEHHBIE IPUEMBI.
Haxoxaenue npuOInKeHHbIX 3HaU€HUH BETUUUH U
HOTPELIHOCTEN BBIYMCIEHUN (a0COIIOTHON U OTHO-
CUTEJIbHOM); CPABHEHUE YUCIIOBBIX BBIPAKECHUH.
Haxoxnaenue ommbok B npeoOpa3oBaHUSIX U BbI-
YUCICHUAX (OTHOCUTCS KO BCEM IIyHKTaM Ipo-
IpaMMbl)

Kopuu, crenenu, norapudmol

O3HakoMJICHUE C TOHSTHEM KOPHSA N-M CTEIEHH,
CBOWMCTBAMH PAJIUKAJIOB U IPABUIAMU CpPABHEHHUS
KOpHEH.

DopMyJIMPOBAHUE ONPENCIEHUS KOPHS U CBOWCTB
KOpHEW. BbluucieHne M CpaBHEHUE KOPHEH, BBI-
TOJTHEHUE MPUKUAKK 3HaueHus1 KopHs. [Ipeodpaso-
BaHWE YHCIOBBIX U OYKBEHHBIX BBIPAKECHHI, CO-
JIepKaAIUX PaguKaIIbl.

Broimonnenue pacuetoB mo Qopmynam, coaepika-
UM PAIUKAIbI, OCYIIECTBIISASI HEOOXOUMBIE TTO/I-
CTaHOBKHM W TpeoOpa3oBanus. OmpeneneHue pas-
HOCHWJIBHOCTH BBIPAXKEHHN ¢ paaukaiamu. Pemenne
VMppalMOHAJIBbHBIX YPaBHEHUM.

O3HakOMJICHHE C IIOHSATHEM CTENECHU C JIEHCTBU-
TEIbHBIM MOKA3aTEIIEM.

HaxoxneHne 3Ha4eHWI CTENEHHW, MCIOJb3ys IpU
HE0OXO0IMMOCTH HHCTPYMEHTAILHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N- CTENEHU B BUJIE CTENIEHHU C
IpOoOHBIM TIOKa3aTeIeM U Ha00OpOT.
DopmyJIMPOBAHUE CBOMCTB cTeneHel. Beruncnenue
CTEIEHEN C PallMOHAJIBHBIM ITOKA3aTEJIEM, BBIIOJ-
HEHUE TPUKUIKA 3HAYEHUSI CTEICHH, CPABHECHHE
CTEIICHEH.

[Ipeo6pa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpa-
JKEHHUH, COAEpKAIIUX CTEIECHW, NPUMEHSS CBOM-
cTBa. Penenne nokazaTebHbIX YPAaBHEHUM.
O3HakoMiIeHHE C MPUMEHEHHEM KOpHEW U cTeme-
HEW MpU BBIYKUCIICHUU CPEIHUX, ICJICHUU OTPE3Ka B
«30JI0TOM ceyeHun». PemeHne npukIagHbIX 3a7a4
Ha CJIOXHBIE TPOIIEHTHI

[IpeoOpazoBanue  anredpanvecKux
BBIPAXKEHUI

Brimonnenue npeoOpazoBaHMii BBIpAXKEHUH, MpU-
MeHeHHe (opMyJl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
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nieneir u jorapudmoB. Onpenenenne o6IacTu a0-
MyCTUMBIX 3HAUEHHUH JIOrapu(pMUUIECKOTO BBIpaXKe-
Hus. Perenue norapuMuvecknx ypaBHEHHH

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIC TTOHATHSI

W3yyeHne painaHHOTO METOJa M3MEPEHHUS YIJIOB
BpAIICHUS M UX CBSI3H C TpaaycHOU mMepoit. 1M300-
paKCHHUE YIJIOB BPAIICHHUS Ha OKPY)KHOCTH, COOT-
HECEHHE BEJIIMYMHBI yIJia C €ro PacIOJIOKECHHEM
dopMynHpOBaHKUE OMPEACICHUI TPUTOHOMETPH-
4ecKuX (YHKUIUU Ui YIII0B MOBOPOTa M OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJbHUKA M OO0BSIC-
HCHUEC UX B3aUMOCBAIA3HU

OCHOBHEBIE
TOXKIECTBA

TPUT'OHOMCETPUYCCKHEC

[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUUYECKHUX
TOXIECTB JUIsI BBIYMCIICHHUS] 3HAUYEHUU TPUTOHO-
METpUYECKUX PYHKINN 1O OJHON U3 HUX

[TpeoOpa3oBaHus MPOCTEUIIUX TPUTO-
HOMETPUYECKHUX BbIPAXKEHUI

N3ydyenne OCHOBHBIX (DOPMYNT TPUTOHOMETPHH:
(GopMyIIBI CIIOKEHUS, YABOCHUS, MPEOOpa3OBaHUS
CYMMBI TPUTOHOMETPHUYECKUX (PYHKIMI B MPOU3-
BEJICHUE U IIPOU3BEJCHUS B CYMMY U IIPUMEHEHHE
IIPpU BBIYUCIIEHUU 3HAUEHUS TPUTOHOMETPUYECKO-
r'0 BBIPAXKEHUS U YIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHH TOUYEK
Ha €JIMHUYHOM OKPYKHOCTH M INPUMEHEHHE HUX
JUIsL BbIBOJIA (DOPMYJI IPUBEACHHUS

ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
qucia

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHO-
METpUYECKUX (PyHKIHIA.

N3yueHne omnpeneneHuil apKCUHyca, apKKOCHHY-
ca, apKTaHreHca 4ucia, (GOopMyIUpOBaHHE UX,
n300pakeHNe Ha E€IMHUYHON OKPY>KHOCTH, IpHU-
MEHEHME ITPU PELICHUH YPAaBHEHUN

IIpocreiimine  TPUTOHOMETPUYECKHE
YPAaBHEHUS U HEepageHCmea

Pemenue no gpopmynam U TpUTOHOMETPUUECKOMY
KpYyry IpOCTEUIINX TPUTOHOMETPUYECKUX YPaB-
HEHHU.

[IpumeHeHne oOLIMX METOAOB PELICHHs YypaBHE-
HUN (TIpUBEACHHE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3lIOKECHHUsI HAa MHOXKMTEIIU, 3aMEHBI IIe-
PEMEHHON) MpHU PEIIeHUHd TPUTOHOMETPUUECKHUX
ypaBHEHUN. YMEHHUE OTMEYATh HA KPYre pelieHus
MIPOCTENIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIIMU, UX CBOMCTBA U TPA®UKH

®yukiuu. [loHsTHE O HEMPEPBHIBHOCTH
byHKIIUN

O3HakoMIICHHE C TOHSATHEM TIEPEMEHHOM, IpuMe-
paMu 3aBUCUMOCTEHN MEXly epeMEeHHBIMHU.
O3HakoMJIeHHE ¢ TIOHSATHEM Tpaduka, orpesele-
HUE TPHHAJUICKHOCTH TOUYKU TpaduKy (GyHKIHU.
Omnpenenenue mo Gopmyse MPOCTEHUIIEH 3aBUCH-
MOCTH, BUJa ee rpaduka. Beipaxenue no ¢popmy-
JIe OTHOM IEPEMEHHOM Yepe3 IpyTHe.
O3nakomiieHHe ¢ ompeneneHueM (GyHKIUH, Gop-
MynupoBaHue ero. Haxoxnenue obnactu onpene-
JICHUs M 00J1aCTH 3HAUYEeHUH PYyHKINH

CgoiicTBa I'paduaeckas

byHKIHH.

O3HakOMJIEHHE C MNpUMepaMH (YHKIIMOHAIbHBIX
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uHTeprnperauus. [Ipumepsl GyHKIHO-
HaJbHBIX 3aBUCUMOCTEH B PEabHBIX
mpoleccax u sSBJICHHIX

3aBUCHMOCTE B pEaJbHBIX IMpPOLEccax M3 CMEX-
HBIX AuciUIUIMH. O3HAaKOMIJIGHHE C JO0Ka3aTellb-
HBIMU PacCYXJIEHUSMU HEKOTOPBIX CBOWCTB JIU-
HEIHON W KBaJIpaTW4YHON (YHKUMH, MPOBEACHUE
HCCIICIOBAHUSl JIMHEWHOW, KYCOYHO-JIMHEUHOM,
OpOoOHO-TMHEHHOW ¥ KBaJApaTHYHOM (YHKUUH,
noctpoenue ux rpaduxos. [loctpoenue u yrenue
rpadukoB Gpynkiuii. UccnenoBanue QyHKIHH.
CocraBnenue BUJOB (PYHKIIMH 110 JaHHOMY yCIO-
BHUIO, PEIICHHUE 33/1a4 HA SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIHH

Ob6partnble QyHKIIH

Wsydenne nowsamus oopamuoi @ynxkyuu, onpene-
JIeHWe BUJIA U HNOCmpoeHue epaguxa oopamuou
@yHrkyuu, nHaxoscoenue ee 0baACMU ONpedeeHus.
u obracmu 3Hauenuti. IlpuMeHEeHHE CBOWCTB
(GyHKIMN TIPU UCCIIEIOBAaHUM YPAaBHEHHUI U perie-
HUU 3a]1a4 Ha SKcTpemyM. O3HaKOMIIEHUE C MOHS-
THEM CII0XHOH (PYHKITHH

CremnenHble, MOKa3aTelbHbIE, JIOTaA-
pUPMIUECKUE ¥ TPUTOHOMETPUIECKHE
¢byukuu.  OOpaTHbIE  TPUTOHOME-
Tpuueckue GpyHKIUN

Bbruuciienue 3HaueHuil QyHKUMH 1O 3HAYCHHIO
aprymenTta. OmpezelieHue MOJIO0XKEHUS TOYKU Ha
rpaduke 1o ee KOOpAUHaTaM U Ha000POT.
Hcnonb3oBanue cBOMCTB PyHKIMMA ISl CpaBHEHUS
3Ha4YeHUH cTereHel u jorapudmos.

[Toctpoenne TpadKOB CTEIIEHHBIX H JIOTapU(MHU-
yeckux (¢yHKuuiiPernienue mokazaTelbHBIX M JIO-
rapupMHUECKUX YPaBHEHH U HEPABEHCTB MO W3-
BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TIOHSATHEM HENPEPHIBHON MEepHO-
auuecko  (QyHKIMM, (OPMYIMPOBAHUE CBOMCTB
CHUHYCa ¥ KOCUHYCA, IOCTPOCHHE UX TPapUKOB.
O3HakoMJIEHHE C MOHSATHEM TI'apMOHUYECKHUX KO-
nebaHuii ¥ TpUMepaMu TapMOHUYECKUX Koieha-
HUI JUTsL OMUCAaHUs IPOLIECCOB B (PU3HKE U IPYTUX
00acTsaX 3HaHUs.

O3HakoMJIEHHE C IOHATHEM Pa3phIBHOM mepuou-
4yecKoi (yHKIMH, GOpMYyITUPOBaHNE CBONCTB TaH-
reHca M KOTaHIeHCa, TOCTPOCHUE UX TPa(HKOB.
[Ipumenenue cBONCTB (YHKUMN i CpaBHEHUS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKIHH, perie-
HHUsI TPUTOHOMETPUYECKUX ypaBHEHUH. [locmpoe-
HUe 2paguros obpamHvlX MpPUSOHOMEMPULECKUX
@ynkyuti u onpeodenenue no epaguxam  ux
ceolicms. BpinonHeHHe Mnpeodpa3zoBaHus rpadu-
KOB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTenbHOCTH

O3HaKOMJICHHE C MOHATHEM YHCIOBOU IOCIENO-
BaTEJIbHOCTH, CIOCOOAaMHU €€ 3a/JaHusi, BbIUMCIIe-
HUSMU €€ 4ICHOB. (O3HaKomaeHue ¢ NOHAmuem
npedena nocneoogamenvrocmu. O3HaKOMIIEHUE C
BBIUMCIIEHUEM CYMMbI OECKOHEYHOI'O YHCJIOBOTO
psia Ha MpUMEpe BBIYMCICHUSI CYMMBI OECKOHEY-
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HO yOBIBaIOIIel reOMETPHIECKON MPOTPECCHUHU.
Pemenue 3agau Ha npuMeHeHue (HOPMYITBI CyMMBI
OecKOHEYHO YOBIBarOIIEe T€OMETPUYECKOW Mpo-
rpeccuu

HpOI/ISBOI[HaH " €€ IPUMCHCHHC

O3HaKOMJICHHE C TOHSITHEM ITPOU3BOTHOM.
Wzyuenne u popMynupoBaHue ee MEXaHUIECKOTO
U T€OMETPUYECKOTO CMBICIIA, H3yUYEHUE allTOPUTMa
BBIUMCIICHUS NTPOU3BOAHON Ha MPHMEpE BBIUMCIIE-
HUSI MTHOBEHHOW CKOpPOCTU M YIJIIOBOTO K03(du-
[HUEHTAa KacaTeabHOMH.

CocraBieHue ypaBHEHHUS KacaTeJIbHOM B 0oOIIeM
BHuJe. YcBoeHue mpaBui auddepeHmpoBaHus,
TaOJIUIBI TPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIUH,
npuMeHeHne s quddepeHImpoBanus QyHKIUH,
COCTaBJICHHUS YpaBHEHUs KacaTeslbHOW. M3ydyeHue
TEOpPEM O CBSI3U CBOWCTB ()YHKIMH W TPOU3BOJ-
HOM, (hOPMYyIIMPOBKA HX.

[IpoBenenne ¢ MOMOILIBIO MTPOU3BOJHON HCCIIEHO-
BaHUs (QYHKIUH, 331aHHON (POPMYIOA.
YcTaHOBIIEHUE CBSA3HM CBOMCTB (DYHKIIMU M IIPOU3-
BOJIHOM 1O UX rpadukam.

[IpuMeHeHne NPOM3BOIHOM I peuleHUs 3aaad
HAa HaXOXJCHHWE HauOOJbIIEr0, HAWMEHBIIETO
3HA4YCHHUs ¥ HAa HAXOXKJACHUE SKCTpeMyMa

[TepBooOpazHas 1 UHTETpa

O3HakoMJIeHHE C MOHATHEM HMHTErpana U MepBO-
oOpa3Hoil. M3ydyeHne npaBuia BBIYUCIECHUS TEp-
BOOOpa3Hoii U Teopembl HpioToHa— JleitOnua.
Pemenue 3amau Ha CBSI3b MEpPBOOOpa3HOM M ee
MIPOM3BOTHON, BBIYHCIEHUE IMEPBOOOPA3HON IS
JTAHHOM (YHKITUU.

Pemienue 3amau Ha nmpuUMEHEHHME WHTErpajia s
BBIYUCJICHHS (PU3UMYECKUX BEJIMYMH U TIIOMIAeH

Paznea S. YPABHEHUA U HEPABEHCTBA

VYpaBHEHHSI M CHUCTEMBI YPaBHEHHM.
HepaBeHcTBa M cHCTEMBI HEPABEHCTB
C ABYMS IEPEMEHHBIMHU

O3HakOMJIEHHE C NOPOCTEHIIMMHU CBEACHHUSIMH O
KOpHAX alre0pandyeckux ypaBHEHWUH, MOHATUSAMU
WCCIEA0BaHUS YPABHEHUM U CUCTEM YPaBHEHHM.
N3ydyenne teopun paBHOCWIBHOCTH yYpaBHEHHUH U
ee npumeHeHus. [loBTOpeHME 3amucH peneHus
CTaHJApTHBIX  ypaBHEHWH, TPHEMOB IpPeod-
pa30BaHUs ypaBHEHWH JJI CBEICHMS K CTaHIApT-
HOMY YypaBHEHHIO PelieHue palMOHaJIbHBIX, Hp-
palMOHANbHBIX, IMOKa3aTEeIbHBIX U TPUTOHOMET-
PUYECKUX YPAaBHEHUH U CHUCTEM.

Hcnonb3oBanue cBoWcTB U TrpadukoB (YHKIUI
JUIs pelieHus ypaBHeHUH. IIoBTopeHne 0CHOBHBIX
IIPUEMOB PELICHUs cUcTeM. PemieHne ypaBHEHUM
C IPUMEHEHHEM BCeX NPUEMOB (Pa3IOKEHHs Ha
MHOKHUTEJIH, BBEJCHUS HOBBIX HEU3BECTHBIX, IIOI-
CTaHOBKH, Ipa(h)uIecKoro MEeTo1a).

Pemienue cucrem ypaBHEHUN € TPUMEHEHUEM
pa3nuYHbIX croco00B. O3HAKOMIIEHHE C OOIIMMHU
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BOIPOCAMHU  PEIICHUS HEPaBEHCTB U  HCIOJIb-
30BaHHE CBOMCTB M TpadukoB (yHKIMHA TpU pe-
IIEHUU HepaBeHCTB. PelleHue HepaBeHCTB U CH-
CTEeM HEPaBEHCTB C TNPUMEHEHUEM pa3IMYHBIX
CIIOCO0OB.

[IpumeHeHne MaTeMaTHUYeCKHMX METOJOB IS pe-
IIEHUs COJEp KATENbHbIX 33aJa4 U3 pa3IMYHbIX 00-
JacTe HayKH W IpakTUku. VHTepnpeTupoBaHue
Pe3yJIbTATOB C YUYETOM PEaJIbHBIX OrpaHUYEHUI

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcCHOBHBIE TIOHATHSI KOMOMHATOPUKHU

W3yuenune npaBuia KOMOMHATOPUKUA M TPUMEHE-
HUE MPU pelIeHNH KOMOMHATOPHBIX 3a7au.
Pemenne KOMOMHATOPHBIX 33a7a4 METOJIOM Tepe-
0opa U Mo MPaBUITy YMHOXKECHHUS.

O3HaKOMJICHHE C TOHATHUSAMH KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETAHUSIMHU, IepecTaHOBKaAMHU
u popmymnamu s ux BeraucieHus. OObsICHEHHUE
U mpuMeHeHue QopMmys s BBIYUCICHUS pa3Me-
IIEHUH, TEPECTAHOBOK M COUYETAHHIA MPH PEIICHUH
3amady. OznakomieHue ¢ OumHOMOM HbrOTOHa M
tpeyroapHukoM [lackana. Pemenue npakrtuue-
CKHUX 3aJ1a4 C MCMOJIb30BaHUEM MOHATUN U MPABUI
KOMOMHATOPUKHU

DIEMEHTHI TEOPUH BEPOSITHOCTEN

N3ydyeHne KIacCUYECKOrOo OIPENENICHUs] BEPOAT-
HOCTH, CBOWMCTB BEPOSATHOCTH, TEOPEMBI O CyYMME
BEPOSTHOCTEM.
PaccmoTpenne npumMepoB BBIYKCICHHS BEPOATHO-
cred. Pemienue 3aady Ha BBIYMCIIEHHUE BEPOATHO-
cTel COOBITHI

DJIeMEeHThl MaTeMaTHYEeCKOM CTaTH-
CTHKHU

O3HakOMJIEHHE C TIPEJICTaBICHUEM YHCIOBBIX
TAHHBIX ¥ UX XapakTepucTtukamu. [IpeacraBnenue
JTaHHBIX (TaONUIIBI, JHArPAMMBI, TpapUKU)
Pemenne mnpaktuyeckux 3amad Ha 00pabOTKy
YHCIIOBBIX JaHHBIX, BBIUMCICHHE WX XapaKTepu-
CTHK

Pa3znpea 7. TEOMETPHUSA

Hp}IMLIC 1 INIOCKOCTHU B MPOCTPAHCTBC

DopMynupoBKa U IPUBEACHHUE [OKA3aTEIIbCTB
MIPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX U
IJI0CKOCTe. PacmiosHaBaHue Ha 4eprekax U Mo-
JIeNSIX Pa3udHbIX CIy4aeB B3aMMHOTO PacIoJIO-
JKEHUs MNPAMBIX U IUIOCKOCTEW, apryMEHTHpPOBa-
HHE CBOUX CYXJEeHUH. POpMYyITUpPOBAHHUE ONpeie-
JICHUH, NPU3HAKOB M CBOMCTB MAapaUICIIbHBIX U
MEPIEHIUKYISIPHBIX TUIOCKOCTEH, JBYTPaHHBIX M
JIMHEUHBIX YIJIOB.

BeinosHeHne NOCTPOEHUS YIIIOB MEXIY IPAMBI-
MH, IPSIMOM U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU
10 OIIMCAHMIO U PACIO3HABAaHUE UX HA MOJCIIAX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOJIOXKE-
HUS OPSIMBIX U IJIOCKOCTEN NPYU PEIIECHUH 3a4a4.
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N300pakeHne Ha PUCYHKaX M KOHCTPYHPOBAHHUE
Ha MOJENISX MEPHCHIUKYISPOB M HAKJIOHHBIX K
IUTOCKOCTH, TPSIMBIX, MapajlIeNbHBIX IIOCKOCTEH,
YTJIOB MEX]y MPSMOH U MIIOCKOCTBIO U 000CHOBA-
HHE TIOCTPOCHHS.

Pemenue 3amay Ha BBIYMCICHHE F€OMETPUUYECKUX
BenuunH. ONMChIBAaHUE PACCTOSHUS OT TOYKHU JIO
IUIOCKOCTH, OT MPSIMOH 10 IUIOCKOCTH, MEXIy
IUIOCKOCTSIMH, MEXIy CKPELIMBAIOMIUMUCA TMps-
MBIMH, MEX]y TIPOU3BOJILHBIMH (PUTYpaMH B IPO-
CTpaHCTBE.

dopmynIupoBaHHE U TOKa3bIBAHUE OCHOBHBIX TEO-
peM O pAacCTOSIHUAX (TEOpeM CyYIIeCTBOBAHHMS,
CBOMCTBA).

N300paxkenne Ha 4epTekax M MOJEINSAX PaccTos-
HUs U 000CHOBaHHUE CBOMX CyxKaeHui. Onpenene-
HHE W BBIYUCIICHHE PACCTOSHHUN B MPOCTPAHCTBE.
[Mpumenenune Qopmyn u TeopeM IUIAHUMETPUU
ISl pEILICHUS 3a/1a4.

O3naxkomnenue ¢ noHAmMuUeM NApaiieibHo20 Npo-
exmuposanus u e2o ceoticmsamu. Oopmyauposa-
HHUE TEOPEMBI O IUIOMIAN OPTOTOHAIBHON MPOEK-
IIMM MHOTOYTOJIbHHKA.

[Tpumenenne Teopun At 000CHOBAHUS MOCTPOE-
HUH W BBIYUCICHHH. APryMEHTHpPOBaHHE CBOUX
CYXXJIEHUI 0 B3aMHOM PACIOJIOXKESHUU MTPOCTPaH-
CTBEHHBIX QUTYp

MHororpasHuK#

Onucanne M XapakTepUCTHKA Pa3IUYHBIX BUJOB
MHOT'OI'PAaHHUKOB, IIEPEUNUCICHUE UX DJIEMEHTOB U
CBOMCTB.

N300paskeHe MHOTOTPaHHHUKOB U BBINOJHEHUE
MIOCTPOEHHUSI Ha U300paXKEHUSIX U MOJIEISIX MHOT'O-
I'PaHHUKOB.

BrlunciieHue JTUMHEWHBIX 3JIEMEHTOB WU YIJIOB B
IPOCTPAHCTBEHHBIX KOHQUIypalusx, apryMeHTu-
pOBaHHE CBOMX CYXIECHHMH. XapaKTepucThka H
M300pakeHUE CEUCHUS, pa36epmKU MHO202PAH-
HUKO0G, BBIYACIICHHUE IIJIOMAAECH TOBEPXHOCTEH.
ITocTtpoenue mnpocTedmmx cedyeHuil Kyba, Mpu3-
MBI, mupamubl. [Ipumenenue ¢pakToB U cBeeHUIN
13 iaHuMeTpun. O3HaKOMJIEHUE C BUJAMHU CUM-
METpUii B MPOCTpaHCTBE, GOPMYINPOBAHHUE OMpe-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
T€J BPAIlEHUs] © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOWCTB CUMMETPHUU IIPU PELICHUU
3anad. lcnonp3oBaHue NpuOOpPETEHHBIX 3HAHUM
JUISL ACCIIE0OBAHUSA U MOJICIIMPOBAHUS HECIIOKHBIX
3a1a4.

N3006paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBI-
IIOJIHEHUE PUCYHKOB 110 YCJIOBHSM 3a1a4

Tena ¥ MOBEpXHOCTH BPALLEHUS

O3HakOMJICHHE C BHJaMU TeJl BpalieHus, Gpopmy-
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JMPOBAHME UX ONPEIECTCHUI U CBOMCTB.
DOopMyIMpPOBaHHUE TEOPEM O CEUEHMHM IIapa IUIOC-
KOCTBIO U INIOCKOCTH, KacaTeIbHOH K cdepe.
XapakTepucTuka U U300paKeHHe TeJl BpalleHUs,
UX Pa3BEPTKHU, CCUCHUS.

Pemenne 3a1a4 Ha MOCTPOCHUE CEUYECHHM, BBIYMC-
JEHWE JJIMH, pPAacCTOSHUMN, YIJIOB, IUIOLIAJEH.
[IpoBeneHue noOKa3aTeNbHBIX PACCYKICHUU IIpU
pELIeHNN 3a1a4.

[IpuMeHeHre CBOWCTB CUMMETPUHU IIPU PELICHUU
3aJa4 Ha TeJsla BpalleHUs, KOMOUHALIHIO Tell.
N3o0paskeHre OCHOBHBIX KPYTJIBIX TENl M BBINOJ-
HEHHUE PUCYHKA 10 YCIOBMIO 3a1a4u

N3mepenus B reoMeTpun

O3HakoMJICHUE C TIOHATHSAMU TUIOMIAJAN U 00BhEMA,
aKCOMaMH U CBOWCTBaMHU.

Pewmenne 3aa4 Ha BBIYMCIIECHUE IUIOMAIEH IUIOC-
KUX (GUTryp C TPUMEHEHHEM COOTBETCTBYIOLIUX
dbopmynn u akToB M3 TUTAHHMETpHH. M3ydeHme
TEOPEM O BBIYMCIEHUU OOBHEMOB MPOCTPAHCTBEH-
HBIX TeJI, pEIICHUE 3a/1a4 Ha TpUMeHeHue (HopMyIT
BbIUKCIIeHHUsT 00BbemoB. M3yuenue dopmyn s
BBIYMCJICHUS] IUIONIAJAEH TOBEPXHOCTENM MHO-
TOTPaHHUKOB U TE€J BpalllCHMUS.

O3HakoOMJICHHE C METOJIOM BBIUMCICHUS TUIOLIAIN
noBepxHocTU cdephl. Perenne 3amauy Ha BBIYHC-
JeHuEe  IUIOIIAJEH  TOBEPXHOCTHU  IPOCTPAH-
CTBEHHBIX Tell

KoopanHatsl 1 BEKTOPHI

O3HakoMJIeHHE ¢ TOHSTHEM BekTopa. M3ydeHue
JIEKapTOBOM CUCTEMBI KOOPAMUHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE MO 33JaHHBIM KOOPJMHATAM TOYEK U
IUJIOCKOCTEH, HAXOXKIACHUE KOOPAMHAT TOYEK-
Haxoxnaenue ypaBHEHHIl OKpPYXHOCTH, cgepbl,
IUIOCKOCTH. BblunCIeHUE pPACCTOSHUM MEXKIY
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII
pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPaH-
CTBE, MPAaBWJI HAaXOXKIEHUs KOOPAMHAT BEKTOpa B
MIPOCTPAHCTBE, IMPABWJI ACHCTBUH C BEKTOPAMH,
3aJlaHHBIMHU KOOpJNHATAMH.

[IprMeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JIeH-
CTBUA C BEKTOpamu. M3ydeHue CKalspHOro mpo-
W3BEIEHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
IpsAMOM U IIOCKOCTH. [IpuMenenue teopuu mnpu
peleHny 3a/1a4 Ha JIEUCTBUS C BEKTOpaMH, KOOp-
JUHATHBIN METOJ, IPUMEHEHUE BEKTOPOB IS BBI-
YUCJIEHUS BEJIWYMH YIJIOB M paccrosHui. O3Ha-
KOMJICHHE C JOKa3aTelbCTBAMU TEOPEM CTEPEO-
METPUH O B3aMMHOM DACIOJIOKCHHH IPSAMBIX U
IIJIOCKOCTEH C MCIOJIBb30BAHUEM BEKTOPOB
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S. Y4eOHO-MeTOAuYeCKOe M MATEPHAIBLHO-TEXHUYECKOE o0ecredeHue mpo-
rpaMmbl y4eOHOH JUCHUIIMHBI «MaTeMaTuKa»

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAILHO-TEXHUYECKOMY 00ecneYeHUI0
Peanmauml nporpamMmbl JUCHUIIIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeT€ MaTEMaTHUKU.

O6opynoBanue yaeOHOT0 KabWHETa MAaTEMATHUKH:
® [10CAJ0YHBIC MECTA 0 KOJMYECTBY O0YUAIOIIUXCS;
e paboyee MECTO MPEIoIaBaTes;
® ayJqUTOpHAs JOCKA: MapKepHas, MeJIOBas;

CTCH/IBI;

ITaKaThI,

MAaKeTHI,

UHCTPYMEHTBI,

METOIUYECKOE 00eCICUCHUE TUCIIUTUINHBI.

TexHuueckue cpeacrBa odyuenus: nmadoparopun «Mubpopmarukayn n «upopma-
TUKA U “THGOPMAIIMOHHBIE TEXHOJIOTUHU B PO(HECCUOHATIEHON NEATEIIHOCTH

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus
Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3a1annii, UHTepHeT-pecypcoB, 10NOJTHUTEILHON
JUTEePaTypbl

1.  Maremaruka: anreOpa M Hayaja MaTeMaTH4eCKOro aHaiuza, reomerpus. 10—11
KJacchl: yuel. Ay o0mieoOpa3zoBaT. OpraHu3anuii: 0a3oBbII U yriyOs. ypoBHU /
[LII.A. AnmumoB, FO.M. Konsarun, M.B. Tkauésa u np.]. — 3-e uzg. — M.: IIpocsere-
Hue, 2016. — 463 c.

2. H.B. boromonos. I'eometpusi: yueOnoe nocodue ans CIIO / H.B. boromoinos. — M.:
W3n-Bo Opaiir, 2017. — 92 ¢ (www.biblio-online.ru).

3.  H.B. boromo:noB. Anrebpa u Havana aHanu3za: yuebHoe nocodue ans CIIO / H.B. bo-
romoJioB. — M.: U3a-Bo Opaiirt, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PexoMeHIAUMHU 10 peau3aluu JUCHUNIMHBI JJIs1 HHBAJIUIOB U JIUIL
C OrPAHUYEHHBIMHM BO3MOKHOCTSIMM 310POBbS

5.3.1. Hanu4ue COOTBETCTBYIOLIMX YCJIOBHI peain3aluy M CUHILIHHBI

st oOyuaronuxcs U3 Yuclia HHBAIMOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JIOPOBbSI HA OCHOBAaHUHM IMUCHBMEHHOTO 3asBJICHHS OOYYAOIIErocs JUCIUIUIHMHA (Tpo-
dbeccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOEHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHUS, HHIUBUIYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (J1ajee - HHIANBUIY-
AIBHBIX 0COOCHHOCTEI); oOecreunBaeTcs COOI0ICHUE CIEIYIOIUX 00X TPeOOBaHUIA:
WCIIOJIb30BaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BUJIyaJbHOTO TOJIb30BAHUSI, MPEIOCTABICHNE yCIyT acCCHCTEHTa (MIOMOIIHUKA), OKa3bl-
BAOIIETO TAaKOMY O0YyYaromeMycsi HEOOXOIUMYI0 TEXHHUYECKYIO TTOMOIIb, 00eCTIeYCHNE
JOCTYyTIa B 3[aHMSI M IOMENICHUS, TJIe TPOXOIUT Y4eOHBIH mporiece, pa3MelleHrne Ha Top-
tane OCII HeoOXOIUMBIX MaTEPHAIIOB JIJIsi TEOPETHIECKOW MOATOTOBKH, IS JabopaTop-
HBIX pPabOT, MaTepHasioB JJIsi CaMOIMPOBEPKH 3HAHUN (KOMIETCHIHI) U TOJATOTOBKU K
KOHTPOJIIO 3HAHUH MO pa3zesiaM JUCHUTLIHHBI (Ipo()EeCCHOHATBLHOTO MOIYIISI),  APYTHE
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIHHUIUIHHE (TIpo-
(dbeccruoHaTbHOMY MOIYJTIO).

5.3.2. Obecneyenne cod101eHNs 00X TPeOoBaHM

[lpu peanuzanuu IUCHMILIMHBL  (MPO(ECCHOHAIILHOTO MOAYJS) HAa OCHOBaHHHU
NUCHbMEHHOTO 3asBJICHHs OOy4aromerocsi o0ecreynBaeTcsi COOMIOACHUE CIIEeIYIOIINX
o0ImMX TpeOOBaHUIi: IPOBEICHUE 3aHITHI JUIS CTYICHTOB-UHBAINIIOB H JIUI] C OTPAHHU-
YEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI B OJIHOW ayJUTOPUUA COBMECTHO C JIPYTUMHU 00Yy-
YAOIIUMHUCS, HE UMCIOIUMH OT'PAHHUYCHHBIX BO3MOXXHOCTEH 3I0POBbS, €CIIH ATO HE CO-
31a€T TPYIHOCTEH Uil 00ydYaroUIuXcsl; MPUCYTCTBUE B ayJAMTOPUHU aCCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJarOMUMC HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIh C
Y4ETOM UX MHAWBUAYAIBHBIX OCOOEHHOCTEH Ha OCHOBAaHUHM MHCbMEHHOTO 3asiBIICHHUS,
MI0JIb30BaHNE HEOOXOAMMBIMU O0YYAIONIMMCS TEXHHUECKUMH CPEJICTBAMH C YUETOM UX
WH/IMBUYAIbHBIX 0COOEHHOCTEH!.

5.3.3. [loBenenue mHpopMaAUMu A0 CBeAeHHS 00y4aKOIIUXCA € OTPaHHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbSI
Bce nokanbabie HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuu
JUCLHHUIUIMH (MPO(eCCHOHAIBHBIX MOJYJICH) AOBOIATCS 10 CBEACHUS OOYyYarOLIUXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS B JIOCTYITHOM [T HUX (hopMe.

5.3.4. Peasmzaums yBeJMYeHHS] MPOAOIKHUTEJIbHOCTH INPOXOXKICHUS
NPOMEKYTOYHOH ATTECTAMH IO OTHOIIEHHI0 K YCTAHOBJICHHOH NPOJ0JIKM-
TeJbHOCTH JIs1 00y4aI01erocsi ¢ OrpaHu4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TponOmKUTENBPHOCT MPOXOKIACHHUSI MPOMEKYTOYHON aTTECTALlMM IO OTHOILIEHUIO K
YCTAaHOBJIEHHON MPOJODKUTEIbHOCTH YBEJIWYUBAETCS IO MHUCbMEHHOMY 3asiBJICHHIO
00yyYaroIerocsi C OrpaHMuYE€HHBIMU BO3MOXKHOCTSMU 3/I0POBbSI; MIPOJOKUTENBHOCTD K-
3aMeHa, IPOBOAMMOI0 B MMCbMEHHOM opMe yBennuuBaeTcs He MeHee yeM Ha 0,5 yaca;
IPOI0JKUTEIBHOCTD MOJITOTOBKH OOYUalOIIErocss K OTBETY Ha K3aMeHe, IPOBOJANMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTENIBHOCTh OTBETa 00yJarole-
rocsi Ipy YCTHOM OTBETE yBeJIuunBaeTcs He Oonee uem Ha 0,5 yaca
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1. HpC,I[CTaBBTe B BUJC CTCIICHU C OCHOBAaHUEM a.

42 11
a -d

) @)

2. Haiinute 3HaueHue BbIPaKEHUSA:

a) 4/81-0,0625

3. Brimosnute I[CﬁCTBH?I Haa YucjiaMu CTaHAApTHOTO BUAA:

3,5-10°
90,0710
4. Jlansl yncna:
Z,=4-2i

KonTpoabsHnast padora Ne 1

Bapuant 1

5 [f427)

IHpuioxkenne 1

6) 3,7-10°-2,6-10°

Z,=-3+2i

Haiinure cymmy, pa3HOCTh, MPOU3BEACHUE U YaCTHOE ATUX uuces. M3o0pa3ure ux reomet-

puuecku. Halinure monynu uucen Ziu 7.

5. Haiigute 3HaueHue 1orapu(pMUIeCKOro BbIPaXKEHUS:

(log,s 5+1log,; 3+4log, 8)**



KonTpoabsHnas padora Ne 1
Bapuaunr 2
1. [IpencraBbTe B BUE CTEIIEHU C OCHOBAHHEM a:

6

1 1
az-la’ 7 3
a) T 6 a’-a’
@'y’
2. Halinute 3Hau€HHUE BBIPAKCHUS:
425 R1°.49" N2
a) 1/216-0,001 6) 7 B) 2‘4'&)

3. Brimosnure I[CﬁCTBHSI Haa YucjiaMu CTaHAApTHOTO BUAA:

M 8,2-10*-3,5-10"°
D 017-10° 0) &2 1l =
4. JlaHsl yncna:
Z, =-3+i Z,=5-2i

Haiinute cymMy, pa3sHOCTb, IPOU3BEIEHUE U YacTHOE ATUX uHcen. M300pa3ure ux reomer-
pruecku. Halinnre Mmonynu uncen Ziu Z,.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaXeHUs:

(10g35 70— 10g35 2+ 210g5 125)log7 13
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KonTpoabsHnas padora Ne 1
Bapuaunr 3

1. HpC,I[CTaBBTe B BUJEC CTCIICHU C OCHOBAaHUEM a.

<2\ 7 5
a \7 . \_7
0 [5) 5 atwa’

2. Halinute 3HaY€HHUE BBIPAKCHUS:

1
1Ys
a) /27-125-8 6) VV2°-6" B) (—) +49?

3. Brimmosinurte I[CﬁCTBHSI Haa YrucjiaMu CTaHAApTHOTO BUAA:

110 9,2-10*+2.8-107
a) 0,17.10_3 6) 9 &t +24,0°
4. JlaHbl ynca;
Z, =—1+2i Z,=3-i

Haiigute cymmy, pa3HOCTh, IPOM3BEICHNE U YAaCTHOE 3TUX yucel. M300pa3uTte ux reomer-
puuecku. Haiinure monynu uucen Ziu Z,.

5. Haiigute 3HaueHue 1orapu(pMu4ecKoro BbIpaKEeHUS:

(log42 2+log,, 3+log,, 7+ 41°g45)°g69
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KonTpoabsHnas padora Ne 1
Bapuaur 4

1. HpC,I[CTaBBTe B BUJEC CTCIICHU C OCHOBAaHUEM a.

e 2 5 5
« -1 Y1 a Y RN T}
2) (a ) .[azj 6 a3 ra ’-d’

2. Halinute 3Hau€HHUE BBIPAKCHUS:

H36% |1 2\ s
a) 4/0,0016-81 6) 4 —3§ B —4 5 +0.2

3. Brimmosnure I[CﬁCTBHSI Hana YucjiaMu CTaHAApTHOTO BUAA:

D 0.2510° 6) oL+ 1
4. Jlanbl yncna:
Z,=2—i Z,=-3+2i

Haiigute cymmy, pa3HOCTh, IPOM3BEACHUE M YAaCTHOE 3TUX yuceln. M300pa3uTte ux reomer-
puuecku. Haiinure monynu uucen Ziu Z,.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHHs:

(log, 28 —log, 4+ 71log, 9)***’
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IIpunoxenne 2

KonTpoasnasi padora Ne 2
BapuanTt 1

. Hailinure 3Ha4eHrEe TPUTOHOMETPUYECKOTO BBIPAKECHMUS: . )
6cos60” +2tgmr —Tsinx

. YIIPOCTUTE BBIpAXKEHUE:!

1-cos2ax
Y sina 6) sin(27 + a)-sin(z — ) +sin” &
. Berauciure ¢ moMonipo popmMyt CI0KEeHHUS:
a) cos75’ 6) sin80" - cos20° —cos 80" - sin 20°
3

Jlano: sina =—0,8; 7{(—— . Haiigure: cOSQ ; 1gat; Clg

2

. Pemute YpaBHCHHE:

2) 1g2x =1 ) sin§+1=0 p) sindx =0

Bapuanr 2

. HaﬁHHTC 3HAYCHUEC TPUTOHOMETPHUUYCCKOT'O BBIPpAXXCHUA: . o T
P P P 8cos r —4sin30 +6th

. YIIpOCTUTE BBIpAXKEHUE:!
.| T .
a) (1—C0$2a)-ctga 6) cos(7z—05)-s1n(5—ocj—sm2 a

. Berancnute ¢ momMoIipo GopMyIl CIOKEHHUS:

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

72- .
. Jano: cosa =0,6; O<a<5 . Haiimure: SIn« ; 1gQ; ctga
. Pemure ypasuenue:

a) 1g3x =—1 6) 2sin§+2 =0 B) COS6x =—1
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Bapuanr 3

. HaiiquTe 3HaueHE TPUTOHOMETPUUYECKOTO BhIPaXKEHUS: T T T
7sin — —3ctg — —8cos—
2 4 2

. YopocTtuTte BbIpaskeHUeE:

(7
a) (sina —cosa)’ 6) 1+sm(5—a)-cos(7r—a)
. Berauciure ¢ moMoniso popmMyst CI0KEeHHS:
a) c0s225° 6) sin43’ -cos88" —cos43" -sin 88’
40 3z _
Mano: COS@ === ﬂ(“(; _Haiimare: Sina ; 1gQ; ctga

. Pemute YpaBHCHHE!:

a) sin%:O 6) 4cos3x+4=0 B) cosgzl

Bapuant 4

. HaﬁHHTC 3HAYCHHUC TPUT'OHOMCTPHUYICCKOI'O BbIPAXKCHHA: /4 R
6s1ng +2ctg45 +5cosx

. prOCTI/ITe BBIPAXKCHUC!

sin 2«
) 5 costa 6) cos(27 —a)-cos(27 + &) —sin’ a
. Beraucure ¢ noMomniso GopMyIT CI0KEHHUS:

a) cos15’ 6) sin27" -cos33’ +cos 27" -sin 33’

b

) 4
. Jlano: SIn& =§- 5 ({7  Haiinure: cosa; tga; ctga

. Pemure ypaBHeHue:

~

o

a) tg4

=1 6) 3cos2x—-3=0 B) Sin§=—1
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Bapuanr 5

. HaI‘/'I,I[I/ITe 3HAYCHHUEC TPUT'OHOMETPHUICCKOI'O BEIPAXKCHUA: T
2<:os§ —3tg45" +3cosx

. YopocTtute BbIpaskeHUeE:

a) 2cos’ a —cos2a 6) cos(7 —a)-cos(27 —a)+cos’ a
. Beraucnure ¢ moMoripo GopmMyt CI0KEeHHS:
a) sin75° 6) cos72°-cos18 —sin72" -sinl8&
15 - _
. Jano: €COSX = _ﬁ; 5 o2& Haitnure: SInQ; 18 cigo

. Pemure ypaBHeHue:

2) cosdx =1 6)\/§sin§+\/§:0 8) 1g3x =0

Bapuaunrt 6

. Halinnre 3Ha4eHNe TPUTOHOMETPUYECKOTO BBIPAKEHHUS:

4sin30° —5tg%—2cosO
. YIIpOCTUTE BBIpAXKEHUE:!

V4 :
a) 1+cos2a 6) l—cos(g—aj-sm(ﬁ—a)

. Beruncnute ¢ momMouiso GopMyI1 CIOKEHHUS:

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

. 5 &
. Jlano: SIn& :E; 5<05<7Z'.Ha17mpne: cosa; tga; ctga

. Pemnre ypaBHeHwue:

a) singzo 6) tg2x =1 B) cosg+1:0
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Ipuioxkenue 3
Kontpoabnasi padora Ne 3.
Bapuanr 1.

Nel. IMocTpoiite rpaduk GyHKINH:
) y=2%+3 2)y=loggys(x—3)+1 3)y=2sinx — 4

4)y =- cos(2x+7 ) +2
No 2. Pemmre HEpaBEHCTBO:
101%%5 2100  2) logs(3x+1)<2  3) sin2x >~

Bapmanr 2.

Nel. IMocTpotite rpaduk hyHKIIMH:
Dy=©G)*-5 2)y=log,(x+4)+3  3)y=-2cosx + 1

4) y =2 sin(2x- g) -2
No 2. Pemmre HEpaBEHCTBO:
N

1)4% € 264  2) logos(3—29)<—1  3)sin’=< —’?

Bapuanr 3.

Nel. IMocTpoiite rpaduk GyHKIMH:
2) y=3%-2 2)y=log,(x+ 1)+3 3)y=1,5cosx + 1

4)y=-2sin(5-7)-3
No 2. Pemmnre HEpaBEeHCTBO:
2)0,4%1 20,16  2) logs(4x+1) <—2  3) cosdx >

Bapmuanr 4.

Nel. IMocTpoiite rpaduk GyHKIMK:
2)y=(§)x— 6 2)y=logs(x—1)-2 3)y=-0,5sinx + 1.5

4) y =2cos (;—C+§)+ 1
No 2. Pemnte HepaBEHCTBO:
1)9%7 = = 2) logos(5-2x)<0 3)sin><—>

2
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IIpunoxenne 4

KonTpoabsnas padora Ne 4

Bapuanr 1
Haiinure npousBoiHbIe QYHKITUU:
a) y=x" —2x" +5 0) y = 3sin(4x- 8) +13 B) y=e'-sinx
r)y=(x*-3)(xt4) n)y =7 In(4x-9) &) y= =6

x+3

Haiinute yrnoBoii koahUIIMEHT KacaTelbHOU K rpaduKy GyHKIHH:

. T
Y = COS 3X B TouKe ¢ abCUuCCoil X, = 3

MatepuanpHas TOUKa JBIDKETCS 10 3aKoHY X(t) = 2t° - 4t2+ 7(m). Haiinure cKopocTs U ycKo-

pEeHUE B MOMEHT BPEMEHU 3 CEKYH/bI.

CocraBbTe ypaBHEHHE KacaTelbHOU, TPOBeeHHON K rpaduky pyHkiuu y = 0,5x* - 4x+1 B

TOYKE C aOCIIMCCON, paBHOM 2.

Bapmunanr 2
Haiinure mpousBogHbie QyHKINN:
2) y:x4—3x2+7 0) y =5 cos(6x+1) -4 5) yzlnx-x2
) y=(x+9)@4x*-7) ) y=e™? ) y=2—

Haiinure yrinoBoit ko3 duineHT kacaTebHOU K rpaduKy (yHKIUH:

) T
Y = sIn 3X B Touke ¢ aGenmecoit Xo = 12

MatepuansHas TOUKa JBHKETCS 110 3aKOHY X(t) = t* - 2+ 3(m). Haiimure cKOpocTs 1 ycKo-

pE€HUC B MOMCHT BPpCMCHU 2 CCKYHIBI.

CocTaBbTe ypaBHEHHE KacaTelbHOW, MPOBEAEHHON K rpaduky pyHKuun y = 4x? +5x- 3 B
TOYKE ¢ abCcIuccoi, paBHOH -1.
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Bapuanr 3

. Haitnure npousBogHbie PyHKIUU:

=x 4x _ ]

g Y= +20-] 5 Y=¢€ g) Y 5x-cosx
1) y = (4x* +1)(2x*-3) )y = 2tq(4x) o) y ==
gx—1

. Haitnure yrimoBoit koaddumueHT KacaTenbHOM K TpaduKy QyHKITUN:
3 2 .
y=x —3x" +5x—18 rouxe ¢ abeuuccoit X, =—1
MatepuanpHas TOUKa ABMKETCS 10 3akoHy X(t) = 3t - 5t+ 4(m). Haiinure ckopocTs 1

YCKOPEHUE B MOMEHT BPEMEHH 3 CEeKYHJbI.

. CocraBbTe ypaBHEHHUE KacaTeIbHOM, MPOBeAeHHON K rpaduky GyHKIMu y = 6x? - 7x- 3 B
TOYKE C aOCIMCCOM, paBHOH -2.

Bapuanr 4
. Haiigute npousBoaHbie QyHKINU:
.3 _ _ _ — 3 P
a) Y= +3x—11 6)y_\/2x 3 g) Y= €
r) y =5 ctq(3x) n)y = (5x3-7)(4x +5) e) y= E:_J“?l

N . . 4
. Haiiaute yrioBoit KodhHUIHEHT KacaTenbHO# K Tpaduky GpyHkmum: Y =X —2X+ 73

TouKe ¢ abermccoit X, = 1
. MarepuansHas TOUKa JBUKETCA 10 3aK0HY X(t) = 2t° - 122+ 5(m). Haiiute cKOpOCTh 1

YCKOpPEHHE B MOMEHT BPEMEHHU 5 CEKYH]I.
. CocraBbTe ypaBHEHHUE KacaTeJbHOM, IpoBeIeHHON K rpaduky GpyHKuuu y = 5x*-9x+11 B
TOUKe ¢ abcuuccoil, paBHOI -3.
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Ipuioxenne S.
KonTpouabsnas padora Ne 5
Bapuanr 1

HccnenoBath GyHKINIO (MTOTHAS CXeMa) U MOCTPOUTD Ipaduk.
y=2x"+3x" -2

Haiigure HanOomnbIiee 1 HAaMMEHbINIEE 3HAYCHHE (DYHKIIUU Ha OTPE3KE:
f(x) =x —6x°+9: [-2:2]

Bapuanr 2

Hccnenoath GyHKIHIO (ITOJHAS CXEMA) U IIOCTPOUTH TpaduK.
y=x —4x’
Haiinute HanbGosplee 1 HaMMeHbIIee 3HaUYeHHE (PYHKIIUU Ha OTPE3Ke:
f (x) =x" +6x>+9x; [40]
Bapuanr 3

Hccnenoath pyHKIMIO (ITOJIHASA CXEMa) U IOCTPOUTH TpaduK.

yzg Pox’—4x+5

Haiinure nanbosbiiiee 1 HauMeHbIIIee 3HaUeHUE (PYHKIIMU HA OTPE3KeE:
f(x) =x"=2x"+3. [43]

Bapuanr 4
Uccnenoats pyHKIMIO (ITOJIHAS CXEMA) U IOCTPOUTH IpaduK.
y=3x"—4x’
Haiinute Hanbonblee 1 HaMMEHbIIIee 3HaUeHNe (PYHKIIMU Ha OTpe3Ke:

f(x)z xt—8x* +5. [-3:2]
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IIpunoxenne 6

KonTpouabnasi padora Ne 6

Bapuanr 1

Haiinnre HeonpeneneHHble HHTETPAJIbL:

) J.(3x2 + 2} ) _[(5 cos X + 3 )dx

2 6dx
—+5e" |d
B) j(x e)x r) J‘3)c+7

Brrancnoure OIIPECACIICHHBIC HHTCI'PpaJIbI:

2

3 |

a) j dJZC 6) I(l — 2x)dx B) I(3x2 — 1)3xdx
r -3
6

-1

Breraucnure miomaau (I)I/Il"yp, OT'PAaHNYCHHbIX JIMHHUAMMU:

y:3x2; y=0:x=2.

Bapuant 2

Haiinnre HeonpeneneHHbIe HHTETPaIbL:

2 j(4x3+1)dx 6) I(Zsinx—s)dx

2 B 3xdx
B) J-(coszx_2 ]a’x r) -[5+x2

Breraucnure OIPCACIICHHBIC HHTCI'PAJIbI:

1 1 3
2 | 1 fzz o [+l [(@x+3)ax

0 -2 -1

Boruncnute nnomaau Guryp, orpaHiYeHHbIX JIMHUSAMU:

y=1-x*;y=0.
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KonTtpouabsnas padora Ne 6

Bapuanr 3

Haitaure HeonpeeneHHbIE HHTETPaIbI:

o [(5x* 2}

B) I[ > —2€xjdx r) I(4X2 —5)3 - xdx

sin? x

6) I(4cosx - 7)dx

Breraucnure OIIPCACIICHHBIC HHTCI'PAJIbI:

a) T d); 6) j).(S + 2x)dx B) j(6x2 + 1)3 xdx
a2 -3 )
6

Breraucnure miomaau (1)I/Il"yp, OI'PAaHUYCHHBIX JIMHUAMM:

y=x.y=0,x=2.

Bapuanr 4

Haﬁ,[[HTe Heonpe,ueneHHHe I/IHTeraJ'ILIZ
7x% -8
a) X X

e s

6) I(7 sin x + 4)dx

Brruncioure OIIPCACIICHHBIC HHTCT'PAJIbI:

3

V3 3
a) _[ 1 fzz 6) _[(4 —3x° )jx B) .([ (3x2 — 5)3 xdx

0

Brruncnure miomanu (I)I/II‘ Yp, OrpaHUYUCHHBIX JIMHUAMMU:

y=9-x*; y=0.
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Ipuio:xkenne 7
Konrpoabnas padora Ne 7

Bapuanr 1.

. Pemmnte uppannonansHOE ypaBHEHHUE: V22 +3x—10=2.
. Pemure nokasarenpHoe ypaBHeHue: 4" +2%*2°-80=0

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

. Pelure TpUTOHOMETPHYECKOE YPABHEHUE:
a) 2sin* x+sinx=0_

b

6) 6c0s” x+7cosx—~3=0.
B) sinx—cosx=0

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

Bapmanr 2.

. Pemmmmre uppanronaibHOE ypaBHEHHE: \/ 3x°+2x—12=2,
. Pemure mokasarenbHoOe ypaBHEHHE: 77 —6%7 +5=0

. Pemmmute norapudmuueckoe ypaBHEHHE:
a)log., (3x+5) = —1;
6) logs(1 — 2x?) = logs(1 — 6x); B) log;°x =4 — 3log, x.

. Pernre TpuroHomMeTprudeckoe ypaBHEHHUE:
a) sin® x—2sinx=0.

b
6) 3cos’ x—5cosx—2= O;

B) sinx+cosx =0

. Pemmre HEpaBEHCTBO:
1) 4% ° =64; 2) log,s(3—2x) < -1
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Bapuanr 3.

. Pemiure uppannoHagbHOE ypaBHEHUE: \f 3x*—x—15=3.

. Pernre nokasarensnoe ypasuenue: 100 —11-10" +10=0
. Pemmre norapudMudeckoe ypaBHEHHE:

a)log;(4x —1) = —1;
6)log,(3x% — 11) = log,(6x — 11); ) log, (x> +8)—log, (x +1)=3log, 2

. PemmTe TpuroHomMeTpruueckoe ypaBHeHHE:
a) 2c0s’ X —Ccos x = 0.

6) 3sin” x—5sinx~2=0,

B) Sinx+ J3cosx = 0

. Pemmmre HepaBeHCTBO:
a) 047%1 =0,16; 0) log:(4x+1) < —2.

Bapmuanr 4.

z
. Pernre uppanmonaapHOe ypaBHEHHE: v 2X° — X — 6 = 3.

+2 x+1
. Pemmmute nmokazarensHoe YpaBHCHHUC:! 7x + 4 : 7 = 539

. Pemire norapugmiudeckoe ypaBHeHHe:
a)log,,;(6x+9) = —1;

2 24
6)log,(4x> — 3) = log,(4x—3);  s) 18 ¥—lgx"+1=0
. Pelite TPUrOHOMETPHYECKOE YPaBHEHHE:

a) sin” x—2sinx =0.
6) 3cos” x—5cosx—~2=0.

B) \/gsinx—cossz.

. Pemmnre HEpaBEHCTBO:
L a)9%7 = = 6) logos(5—20) <0.
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IIpunoxenne 8
KonTtpoabsnas padora Ne 8
BapuanTt 1

Brruncnure:
s C,-P, o) Ay -C;

CKOTBKUMH CIIOCOOAMH MOKHO BBIOPATh 13 4() 4elIOBEK IBYX JENEraroB Ha KOHPEPEHIUIO?

B ypue 7 3enensix u 13 kpacHbIX 1mapoB. Haiigure BepoSATHOCTb TOTO, YTO B3SITHIM Hayrasn
1ap OKaKeTcs 3€JIEHOrO 1IBETa.

B maptuum u3 22 neraneii HaxoasTcs 6 OpakoBaHHbIX. Hayran BeiOuparot 4 neranu. Haiinure
BEPOATHOCTb TOT'O, UTO UX 3TUX 4 AeTajneil 3 okaxKyTcs He OpaKOBaHHBIMH.

Brruncioure BI)I60pO‘-IHOC cpeaHee, JMCIICPCUI0 U CPEAHCC KBAAPATUUCCKOC OTKIIOHCHUC JIA

BBIOOPKHU:
X; 1 2 3 4 5 6
n, 1 1 3 4 11 5
Bapuanr 2
Breruuciure:
AP, 6) Cs A

CKOJBKUMHU CIIOCOOAMH MOKHO pacCTaBUTh 7 KHUT Ha KHMKHOM moske?

B ypHe 12 xenteix u 18 3enensix mapos. Haliiure BEpOSTHOCTb TOTO, UTO B3STHIA Hayrasn
11ap OKa)keTcs 3€JIEHOTO LIBETA.

B maptun u3 12 neranei Haxonsatcs S5 6pakoBaHHbIX. Hayran Beioupatot 4 neranu. Haiiaure
BEpPOSITHOCTH TOTO, YTO U3 ITHX 4 JeTanell 2 OKaKyTCsl He OpaKOBaHHBIMH.

Brruncioure BBI60pO‘-IHOC cpeaHee, JUCIICPCUI0 U CPEAHEEC KBAAPATUICCKOC OTKIIOHCHUC JJIA

BBIOOPKH:
X, 1 3 5 7 9
n 3 5 2 7 3
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KonTtpoabHnas pabora Ne 8
Bapuant 3

Brruncnure:
1 3 2
s GC-h 6) As -G

CKOJIBKO pa3IMYHBIX TPEX3HAYHBIX YUCEI MOKHO cOocTaBuUTh U3 1udp 1; 2; 3; 4; 5; 6; 7; 8,
IIPU YCIOBUH, YTO IU(PHI B UUCIIE HE TOBTOPSIOTCSA?

B ypue 18 6enbix u 7 yepHbIX mapoB. Haligure BepoSsTHOCTh TOTO, UTO B3SATHIA Hayraj Iap
OKa)KETCsl YEPHOTO 1BETA.

B naptum u3 24 neraneit Haxonsarcs 6 6pakoBanHbiX. Hayran BeiOupator 6 neraneii. Haitnu-
T€ BEPOSTHOCTH TOTO, YTO U3 ITHX 6 JeTaliell 2 OKaXyTCsi OpaKOBaHHBIMH.

Brruncioure BI)I60p0‘-IHOC Cpe€aHee, TUCIICPCUIO U CPCAHECC KBAAPATUICCKOC OTKIIOHCHUC IJIA

BBIOOPKH:
X; 2 4 6 8 10
n 6 3 4 2 5
KontpoabHnas paora Ne 8
Bapuanr 4
Beruncinure:
o AP 6) Cs-A;

CKONBKMMHU CTIOCOOaMU MOKHO M3 25 4yelloBeK BbIOpaTh 5 yenoBek At paboThl Ha orpejie-
JIEHHOM y4acTke?

B ypue 11 cunux u 9 xenteix mapos. Haliaure BeposITHOCTh TOT0, YTO B3AThIM HayraJ map
OKa)KETCSI CHHETO LIBETA.

B nmaptuu u3 19 neraneii Haxoaarcs 8 6paxoBanHbIX. Hayran BeiOupatot 4 neranu. Haiigure
BEPOSTHOCTH TOT0, UTO U3 3TUX 4 feTanelt 3 okaxxyTcsl He OpaKOBaHHBIMH.

Brrancioure BI>I60pO‘-IHOC Cpe€aHee, JUCIICPCUIO U CPEAHECC KBAPATUUCCKOC OTKIIOHCHUC JJIA

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

KonTpouabnas padora Ne 9

Bapuanrt 1

BokoBoe pebpo npaBuiIbHON TPEYTONIbHON TUpaMuIbl paBHO 10M, a cTOpOHA OCHOBAHUS

10m. HaiinuTe miormiaas OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

B npsamoyronsnom napamenenuneae ABCABiC /1 AB=2cm, BC=4cm, AA =6¢cM.

HaiinuTe momaas moJHON MOBEPXHOCTH JAHHOTO IMapasuIeleIuIe 1a.

OceBpIM cedeHHEM LUIIMHIpa SIBIISETCS KBajapaT co cTopoHoit 12cM. Haiinure o0bem 1u-

JIMH]IpA.

I110mab CedeHH s, IPOXOISIIEro Yepes IeHTp Iapa, papHa 1697 m”. Haiiaure 0GbeM ma-

pa.

Bapuanrt 2

BokoBoe pebpo npaBuIbHON YeThIPEXYyroJbHOM MUpaMuabl paBHO 12¢M, a CTOpOHA OCHO-
BaHus 8cM. Haiinure miomans 60KOBOI MOBEPXHOCTH MUPAMU/IBIL.

ABCIA B C [ |- npaBuibHas mpuzma. AB=6m, AA;=5M. Haiinure nomaas moJHo! mo-
BEPXHOCTH JIaHHOM MPU3MBI.

OceBbIM C€YEHHEM KOHYCA SIBISIETCS IPSIMOYTOJIbHBINA TPEYTOJIbHUK C TUIIOTEHY301 62 M.
Haiinute 06beM KoOHycCa.

[Tnomane cedeHus, MpOXOAAIIETO Yepe3 IEHTp MIapa, paBHa 491 m”. Haiiyiure mromas mo-

BCPXHOCTH IIapa.

47



KonTtpouabsnas padora Ne 9

Bapuant 3

ABCHIAB,C /1| - mpaBunbHas npusma. AB=9cm, AA;=12cwm. HaiinuTe miomans 60KoBoit
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJIHOW MOBEPXHOCTH KOHYCA, OCEBBIM CEUYEHHEM KOTOPOTO SIBJISIETCS
MPaBWIBHBIN TPEYTOJBHUK CO CTOpOHOK 10M.

Haiinure 06beM HUIMHIPA, TOTYYEHHOTO BpAIICHUEM IIPSIMOYTOJILHUKA CO CTOPOHAMH 51TM
U 8TM BOKPYT OOJIBIIICH CTOPOHBI.

[Tnomane ceyeHus, mMpOXOAAILIETO Yepe3 UEHTp 11apa, paBHa 144w m°. Haiiaute 06beM ma-

pa.

Bapuanr 4

Haiigure niomaab 60KOBOM OBEPXHOCTHU LUJIMHAPA, €CIIU €TI0 OCEBBIM CEUEHUEM SIBIISIETCS
KBaJipaT co CTOPOHOM 20M.

BokoBoe pebpo npaBuiIbHON YETHIPEXYroJbHOM MUPaMHIbI paBHO 12M, a CTOpOHA OCHOBA-
Hug 6M. Haiiaure minomaas NMOJHONM MOBEPXHOCTH MUPAMMIBIL.

Haiinure 06beM npaBUIIbLHON TPEYTOJBHON MPU3MBI BEICOTOM 1371M U CTOPOHOM OCHOBAHUS
M.

[Inomane ceyeHus, IpOXOAAIIEro Yepe3 UEHTp 1iapa, paBHa 121x m°. HaifauTe mmommaip

IMMOBEPXHOCTH LIapa.
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IIpunoxenne 10
Konrtpoasnas padora Ne 10

Bapuanrt 1
1. Maunt Bexroper a{—2; 1;3}, 8{3; —4; —2], &{4; 3; —2}. Haiinute koopmHATHI BEKTOPOB:
a)a{—2;1;3}+E{(3; —4; —2};
6)a{—2;1;3}-¢{4;3; —2};
B) A=23 + 3B - & m = 5B + 26,

— —
') CKaJIIpHOE MPOU3BeIcHHE BEeKTOpoB B u C.

Bapuant 2
1. Maut sexroper a{4; —2; —13}, B{3; 0; —5}, ¢{—2; 1; 4}. Haiinure koopmHATHI BEKTOPOB:
a) a{4; —2; -1} +B{3; 0; -5},
6)al4; —2;—1}-¢{—2;1; 4}
8) N=33 + 2B — 3¢, m = 2B - 20,

— —
I') CKaJsIpHOE NMpou3BeeHHe BeKTOpoB B u C.

Bapuant 3
1. JTanst Bexropsl ai4; 0; —3}, B{—1; 5; 6}, ¢{—2; 1; —3}. Haiiaure xoopauHaTs! BEKTOPOB:
a)3{4;0;-3}+E{-1; 5; 6},
6)a{4;0;-3}-¢{—2;1; -3}

= = — -
B) N=a-3B -2 C; m=3E-2C

— —
T') CKaJIIpHOE IIpou3BeieHne BEKTOpoB B u C.

Bapnanr 4
1. Hansr gexroper a{—1; 2; 13, B{2; —3; 4}, €{0; 1; —5}. Haiinure xoopmumarst Bextopos:
a)a{—1;2;1}+B{2; —3; 4},
6) B{2; —3; 4}-¢{0;1; —5};
B) A=03 - 3B+2 & m=5 +3Cn:

— —
T') CKaJIsipHOE TIpou3BeieHue BeKTopoB B u C.
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