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1. IllosicHuTEABLHAS 3aIIUCKA

PabGouast mporpamma 0011€00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MartemaTuka
npelHa3HayeHa JUisi HW3Y4YeHHs] MaTeMaTHKd B  MNPOQECCHOHAIbHBIX  00pa30BaTEIbHBIX
opranuzarusax CITO, peaim3yrommx 00pa30BaTeIbHYIO MPOrPpaMMy CPeAHEro (IOJHOI0) OOIIEro
00pa3zoBaHus B Mpeeax IporpaMMbl MMOATOTOBKH criernainucToB cpeanero 3sera CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIIEro 00pa30BaHus IIPH MOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouass mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oO1ero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUIO M Pe3yJbTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBI «MaTemMaThkay, B COOTBETCTBUM ¢ PexoMeHIanusMu 1Mo OpraHu3aluy MOJydeHHUs
cpenHero odmiero odpazoBaHUsl B Tpeesiax OCBOCHHUS O0pa30BaTEIbHBIX MPOrPaMM CPEIHETrO
podeCCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHMii (henepaabHBIX TOCYJAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB H  IMOJyY4aeMOM
CHEIHMAIbHOCTH ~ cpenHero mpodeccuoHanbHOro  oOpa3oBaHus (muchbMmo  JlemaprameHTa
TOCYJapCTBEHHON MOMUTHKH B cdepe moarotroBku padounx kaapoB u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne mporpaMMmbl «MaTeMaTHKa HapaBIICHO HA JOCTHIKCHHE CIICIYIOIINX Ieaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH MPEACTABICHWA O COLMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBIICHHSI MAaTEMaTHUKH;

e o0ecreyeHue CHOPMHUPOBAHHOCTH JIOTMYECKOIO, aJrOPUTMHUYECKOT0 M MaTeMaTHYeCKOro
MBIILLICHUS;

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

e o0ecrieueHue C(HOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe Kak uvacTh oOIme-
YEJIOBEYECKON KYJIBTYPBI, YHUBEPCATIBbHOM S3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCBIBATH U U3y4YaThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmy BKIIIOUEHO COJIEp)KaHUE, HampaBlieHHOE Ha (OPMHUpPOBAHUE ¥
00ydJaronuxcsi KOMIETEHIIUH, 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 «MaTemaTHuka:
aJredpa M HaYaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

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

I[Ipu  ocBoenum  cneumanbHocTed  CIIO:  26.02.06  «Okcrmuyatanus  CyJOBOTO
ANIEKTPOOOOPYIOBaHKUSI U CpPEICTBa  aBTOMaTukW»  (0asoBas  moaroroBka), 26.02.05
«DKCITyaTalysi CyAOBBIX SHEPreTHYeCKHUX YCTAaHOBOK» (yriayOyieHHass moArotoBka), 26.02.03
«CynoBoxaenue» (yrimyoiaeHHas moarotoska), 26.02.02 «Cynoctpoerue» (0a3oBasi MOATOTOBKA),
15.02.01 «MoHTax u TeXHHYECKas OJKCIUTyaTalusi MPOMBIIUIEHHOTO o00opyaoBaHus (10
oTpacisiM)» (6a3oBasi MOATOTOBKA) TEXHUYECKOTO MPO(HECCHOHATFHOTO 00pa30BaHUs MaTeMaTHKa
uzydaercs Oonee yrayOJeHHO, Kak mnpoduiabHas ydeOHas JUCIUIUIMHA, YYUTHIBAIOIIAS
crieni(PrKy OCBaMBaE€MBbIX CIICIIHAIBHOCTEH.

DTO BBIpa¥aeTcss B COACpX)aHUH OOyYeHHs, KOJMYECTBE YACOB, BBIICISEMBIX HA H3y4YCHHE
OTIIENbHBIX TE€M MPOrPaMMBbl, IIYOMHE MX OCBOEHHUS OOYYalOIIMMHUCS, BHUJAX BHEAYAUTOPHOMN
CaMOCTOSITECIIbHON PabOThI O0yUarOIIMXCS.

OO0mme eIy M3y4eHHs] MATEMAaTUKU TPAJIUIIMOHHO PEATU3yIOTCS B YETHIPEX HAINPABJICHUAX:



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 CIICIIHAIIBHOCTH
CIIO u obecreynBaercs:

® BBHIOOPOM PATMYHBIX MOJX0JI0OB K BBEACHUIO OCHOBHBIX ITOHSITHH;

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

e oOoramieHHeM CIIeKTpa CTHJIeH y4eOHOH AEATEeIbHOCTH 3a CYET COTJIACOBAHMS C BEAYIIMMHU
JEeSTEIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIIEUATBHOCTH.
[MpodunpHas cocTaBisromas oTpakaeTcss B TPeOOBAaHUSX K TOJITOTOBKE OOYYArOMIMXCS B

YacTH:

e 00IIel CHUCTEMBI 3HAHMI: COJIEPKAaTEIbHbBIC MPUMEPHI UCIIOJIb30BAHUS MAaTEMAaTUYECKUX 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 MAaTEMAaTUUECKUX MOJEJICH, BBHITTOJIHEHUH UCCIIEIOBATEIBCKUX
MIPOEKTOB.

Conepxxanue y4yeOHOM IMCLUIUIMHBI Pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMM COJIEp-

YKaTEJIbHBIMU JIMHUSAMU O0yUYEHHUSI MaTEMaTUKE:

e anreOpanyeckas JMHUA, BKIIOYAOLIasi CHCTEMAaTU3alUI0 CBEICHUH O YMCiIax; U3y4yeHHe HOBBIX
U 0000lIeHNE paHee W3YyYCHHbIX olepauuil (BO3BEIEHUE B CTENEHb, U3BJICUEHUE KOPHA,
jorapumupoBaHue, CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC U OOpaTHbIE K HUM); U3y4YECHHE
HOBBIX BHJIOB YHCIIOBBIX BBIPAXEHUH U (HOPMYJI; COBEPIIEHCTBOBAHNE PAKTUYECKUX HABBIKOB
U BBIYUCIHUTEIBHOW KYyJbTYpbl, pacIIUpEHHE U COBEPLICHCTBOBAHUE allreOpanvecKkoro
anmapara, c(GOPMHUPOBAaHHOIO B OCHOBHOWM IIKOJE, W €ro IpHUMEHEHHE K pPEelICHHIO
MaTeMaTUYECKUX U MPUKIAIHbIX 33/1a4;

® TeOpeTHKO-(YHKIMOHATbHAS JTMHUS, BKIIOYAOLIasi CHCTEMaTH3aIMI0 U paclIMpeHe CBEACHUN
0 (DYHKIMSIX, COBEPIICHCTBOBAHNE IpaUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU UJIEIMHU U
METOAAMU MaTeMaTU4ECKOI0 aHalu3a B 00beMe, MO3BOJIAIOLIEM HCCIEI0BATh IEMEHTAPHBIE
GyHKIMU W pemiath MpOCTeHINe reoMeTpudeckue, (U3NYECKHe W Jpyrue MpUKIIaJHbIe
3aJa4u;

e JIMHHSA YpPaBHEHMII M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUM M HUCCIIEJOBaHMM MaTeMa-
TUYECKUX MoOJelNeli, mepecekaromasics ¢ anreOpanyeckodl M TeOpeTHKO-()YHKIIMOHAIBHON
JUHUSIMH M BKJIIOYAIOIAs pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKHM aireOpanyecKux
npeoOpa3oBaHUil ISl pelleHHs] ypaBHEHHM, HEpaBEHCTB U CHCTeM; (OPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTh M HCCIEN0BaTh IPOCTEHIlINe MaTeMaTHUYeCKUe MOJETH MpU pPELICHUH
NPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIIEHUAIbHBIX JUCIUIUINH;

® TeoMeTpuYecKas JIMHUS, BKIIOYAIONIAsl HAIJISIIHbIE MPEJICTaBICHUS O IPOCTPAHCTBEHHBIX
durypax u wu3ydyeHUE HX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, pPAa3BUTHE CIIOCOOOB T'€OMETPUYECKUX H3MEPEHUH, KOOPIMHATHOTO U
BEKTOPHOT'O METOJIOB JIJISl pELICHHS] MATEMaTHYECKUX U TIPUKIIAHBIX 3a/1a4;

® CTOXacTHYECKas JIMHUS, OCHOBAaHHAsl Ha Pa3BUTHM KOMOMHATOPHBIX YMEHUH, PEJICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIEro 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 mnporpamMmme y4eOHBIM MaTepuand TpPEACTaBiIeH B QopMe dYepeayronierocs
pa3BEpThIBAHUS ~ OCHOBHBIX  COJEpXKATEeNbHBIX  JIMHUH  (areOpanyeckod,  TEOPETHKO-



(YHKIIMOHATLHOM, YpaBHEHUN W HEPABEHCTB, TEOMETPUYCCKOM, CTOXAaCTHYECKOM), UTO IMO3BOJISIET
ruOKO MCIIONIB30BaTh UX PACHOJI0KEHUE U B3aUMOCBS3b, COCTABIIATH KAJIEHAAPHO - TEMaTHYECKUH
IUIaH, YYUTHIBas crneuuduky ocBauBaembix crenuanbHocTedt CIIO, rnyOuHy u3ydeHus
MaTepuaia.

Copepxanue paboueit mporpamMmbl paccuuTaHo Ha 355 uacoB. Pacmpenenenue 4dacoB 1o
pasjgenaM W TeMaM OpPOTpaMMbl  MPOU3BEJCHO C  YY4E€TOM TEXHHYECKOTO  MpOQuiIsi
npodeccuonansHoro odpaszopanud. [Ipodunuzanus neneil MareMaTH4eCKOro 0Opa3oBaHUs IS
CHENUATBHOCTEH TEXHUYECKOTo MPOQUIIsl MpeInoaaracT yCHJIeHHEe U PACIIMPEHUE MPUKIIAJTHOTO
XapakTepa U3Y4eHUs MaTeMaTUKH, IPEUMYIIECTBEHHOW OPHUEHTALMU Ha aJTOPUTMUYECKUN CTUIIb
IIO3HABATEIILHON JEATEIbHOCTH.

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

C nenpio akTUBM3ALMM ACSITEIBHOCTH O0y4aloUIMXCs Ha YPOKE MCIIONb3YIOTCS CIEIYIOIINE
TUAAKTHYECKUE WUTPbl: MAaTEMaTHYECKOe JOMHUHO, KapTOUYKH OOpaTHOM CBS3HM, MaTeMaTUYECKUI
0oii, MO3roBasi aTaka; dBpUCTHUECKHUE U TIOUCKOBbIE Oece/bl, ydeOHbIE KPOCCBOP/IbI, MaTeMaTHY e-
CKMe TUKTaHThl;, ypoku Thuna 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 OBITh MCIIOJIb30BaHbl B Oyaylllel 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, Gusuka); 3) nonoaHuTenbHble yaeOHble AucuuiinHbl (COBpeMEHHOE ecTe-
CcTBO3HAHUE); 4) 00menpoPecCHOHATBHBIX AUCHUILINH (DJICKTPOHUKA M DJIEKTPOTEXHUKA (IS
cren. 26.02.06), KoHcTpykTOpCcKas HOArOTOBKA IPOM3BOJICTBA B CYIOCTPOUTENILHONW OpraHu3aIiu
(mns crment. 26.02.02), CynoBsie sHepreTuueckue yctaHoBku (s cren. 26.02.05), HaBuranus,
HABUTAIIMOHHAS THAPOMETeoposiorus U jouus (s crei. 26.02.03), DnekTpoHHuKa U AIEKTPOTeX-
HUKa, MexaHu3alus U aBTOMATH3AIMsl TEXHOJIOTHYECKUX TMPOIECCOB PhI000OpabaThIBAIONITUX
npou3BoJCTB, MHxkeHepHas rpaduka, TexHnnueckas Mmexanuka (s coen.15.02.01).

W3ydeHue marepuana npoBoAUTcs B GopMe, TOCTYITHONW MOHUMAaHUIO, a TakkKe coO0JIt01aeTcs
PEEeMCTBEHHOCTh B 00y4Y€HUH, €IMHCTBO TEPMHUHOJIOTUU U 0003HAYEHU B COOTBETCTBUU C JIEH-
CTBYIOIIMMH TOCY/IapCTBEHHBIMU CTaHAapTaMu. [Ipu npoBeneHnn 3aHATHI:

UCTIOJIB3YIOTCS yueOHbIE TOCOOUS, TEXHUYECKHE U HaTJIsIHbIE CPEJICTBA 00yUEHUS;
MIPOBOSTCS HECIOXKHBIE ACTYKTUBHBIE U WHAYKTUBHBIE PACCYKICHUS;

00OCHOBBIBAIOTCS IIarW PELISHUS 3a7a4;

bopMyIUpYIOTCS ONPEEICHUS MaTeMaTHIEeCKUX TTOHATUH;

MOJIB3YIOTCS MaTEMATUUECKOW TEPMUHOJIOTHEN M CUMBOJIMKOI;

MUCbMEHHO O(OPMIISIOTCS PeLlIeHHs 3a/]1a4;

bopMynUpyIOTCA Ha MAaTEMaTUYECKOM SI3bIKE HECIIOKHbIE MPUKJIIAJIHbIE 33/1a4U;

MOJIb3YIOTCS KAJIBKYISTOPOM;

CaMOCTOSITENIbHO M3y4yaeTcsl y4eOHbIl MaTepHall.

B nporecce ocBoeHNsI MaTEMaTHKU HUCIIOJIb3YETCSl CAMOCTOSATeIbHAsI padoTa (BHeayauTop-
HasA) B o0beMe 99 yacoB, KOTOpasi MpeayCcMaTpUBAET CIEAYIOIIUE BHJIbI CAMOCTOSITENbHON pado-
Thl 0Oy4aroIuUXcs: MoA0Op U pelIeHre 3a/1ad M0 TeMe, COCTaBJIEHUE TECTOBBIX 3a/laHui, HaNuca-
HHUE COOOIICHNH, KOHCIIEKTOB, BBIIOJIHEHHE Tpauueckux paboT, BHITOJHEHNUE NMPAKTHUECKUX 3a-
JAHUI: U3rOTOBJIEHUE PAa3BEPTOK MHOTOTPAHHUKOB M TeJl BPAIICHUS C MOCIEIYIOIIUM BbIYHCIIE-
HUEM MX 00BEMOB U TIIOMIA/IeH TOBEPXHOCTEH, BBIMOJIHEHUE MHAUBHIYAbHBIX TPOEKTOB.

B nensx a¢gdekTuBHOIN peanusanu TaHHOW TPOrpaMMbl, GOPMHUPOBAHHS OOIIUX U Tpodec-
CHOHAQJIbHBIX KOMIIETCHIMI 0OY4YalOIIMXCs IMPEroaaBaTellb MCIOJIb3YeT COBPEMEHHBIE TUIAKTH-
YECKHE MPUEMbI B METObI (ITPOOIEMHOE U3JI0KEHNE yUeOHOTO MaTepualia, UCIOJIb30BaHUE TIPO-



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

1.2. MecTo y4eOHOIl IMCUMILUIMHBI B Y4eOHOM IUIaHe

VyeOnas jgucuuiiiHa «MaTeMaTukay SBISETCA YYCOHOM JUCHUIUIMHOM W BXOJHWT B

0011eo0pa3oBaTeabHyI0 MOArOTOBKY KaK MPOoQHIbHAS JUCIUILTHHA.

HOCJIC[[OB&TGJIBHOCTB HU3YUCHUA TCM IMPOrpaMmbl paCKPbIBACTCA B TCMATUYCCKOM IIJIAHC. IIo

KaX(HOﬁ TEMEC IIPUBOIATCA O606H.[€HHBI€ Tpe6OBaHI/I${ K JJMYHOCTHBIM, METAIIPEAMCTHBIM U IIPCA-
MCTHBIM PE3YyJIbTaTaM.

1.3. Pe3yabTarbl 0CBOCHUSI Y4eOHOMH TUCHHAIIMHBI

OcBoeHHE coJepKaHUs YYCOHOM IUCHUIUIMHBI «MaTreMaTHkKa» 00eCIeUMBacT JOCTHIKCHUE

O6y‘laIOI_I_[I/IMI/IC${ CICAYIOLIUX pe3yibmamaoe:
JAUYHOCMIHbBIX:

c(OpMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJICIIMPOBAHUS SBICHUN U MPOIIECCOB, HACIX U METOJAaX MAaTEeMaTHKH;

IMOHUMAaHH1E 3HAYUMOCTH MaTeMaTHKH ISt HAay4YHO-TE€XHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTU OOIICYEIOBEYECKOW KYIbTYphI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MAaTEMATUKH, BOJIFOLIMEH MAaTEMAaTUUYECKUX UJICH;
pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, aJITOPUTMHYECCKON
KYJIbTYpbl, KPUTHMYHOCTH MBIIUJICHUS HAa YpOBHE, HEOOXoAuMOM Juid  Oynyiien
PO eCCHOHAIBHON ACATEIBHOCTH, JUIS IIPOJOJIKEHUS 00pa30BaHUs M CaMOOOpa30BaHus,
OBJIQJICHHEC MaTeMaTHYECKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOJIWMBIMH B ITOBCEIHEBHOM
JKU3HHM, JUISI OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHMIUIMH U JUCHUIIINH
npoecCHOHANBPHOTO [UKIA, Uil TOJydeHHs oO0pa3oBaHHMs B 00NAcTsIX, HE TpPeOYyIOmUX
yTIyOJIECHHON MaTeMaTH4eCKON MOATOTOBKY;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha MIPOTSHKCHUH
BCEW JKM3HU; CO3HATEIHLHOE OTHOIIECHHWE K HEMPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEITHON MPOdeCCHOHATBHON U 00IIIECTBEHHOM IeITEILHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTh K KOJUICKTHUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTElIbHOM,
OOLIECTBEHHO IOJIE3HOHM, Y4eOHO-MCCIEI0BaTENbCKOM, MPOEKTHOM M JIPYyrUX BHUAAX
JIeSITeIIbHOCTH;

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

Memanpedmemnblx:
® YMCHHE CAMOCTOATCIBbHO ONPCACIIATE LNCIN ACATCIBHOCTH U COCTABJIATH IIAHBI JCATCIIbHOCTH,

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBATH M  KOPPEKTUPOBATH  JCSATEIHHOCTD;
MCII0JIb30BaTh BCE BO3ZMOXHBIE PECYPCHI JIJISl TOCTHXKEHHS TOCTABJICHHBIX L[EJIeH U peanu3alnuu
IJIAaHOB ACATCIbHOCTH, BI)I6I/IpaTI) YCICHIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYallUIX,

YMEHHE TPOAYKTUBHO OOINAThCS ©  B3aUMOJCWCTBOBATH B  TIPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TO3UIMH JPYIrUX YYaCTHUKOB JIEATENBHOCTH, 3()PeKTHBHO
paspeniaTh KOH()IUKTHI,

BJIQJICHWE HAaBBIKAMU  I[I03HABATENBbHOM, Yy4eOHO-MCCIEOBATEIBCKOH W TPOEKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  pa3pelieHus 1npodsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELIEHUs] MPAKTUUECKUX 3aj1a4, IPUMEHEHHUIO Pa3INuHbIX
METO/IOB IMO3HAHUS;

FOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OpPMalMOHHO-MTO3HABATEIbHOM
NEeSITeIbHOCTH, BKJIIOYAs YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(OpMAIHH,



KPUTHYECKH OIIEHWBATh W HWHTEPHPETUPOBATH HHEOOPMAIHIO, TOJIYYaeMyI0 M3 Pa3IUIHBIX
HCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMM CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOIO TOUYKY
3pEHMS, UCTIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BJIaJICHUE HABBIKAMM I103HABATEIbHON Pe(ICKCHHM KaK OCO3HAHMS COBEpPINACMBIX JCHCTBUN U
MBICJIMTEIIBHBIX TTPOIECCOB, X PE3YILTATOB U OCHOBAHWM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEJCTB I UX JJOCTUKCHUS;

LEJICYCTPEMIICHHOCTh B IIOMCKaxX M INPUHATHH PEIICHUN, COOOPa3UTEIbHOCTh M HHTYWIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIMOCOOHOCTh BOCIPUHUMATH KPAcoTy H
rapMOHHUIO MUPA;

npeomemmuuvix:

c(OPMHUPOBAHHOCTh NPEICTABICHUNH O MaTEeMAaTUKE KaK 4acTH MHPOBOM KYyJIbTYPbI M MECTE
MaTeMaTHK{ B COBPEMEHHON LIMBUIIM3ALIMHU, CLIOCO0AX ONMHUCAHUS SIBIICHUH pealbHOro MHpa Ha
MaTEMaTUYECKOM S3BIKE;

c(OPMHUPOBAHHOCTh IPEJCTABICHUM O MaTEeMAaTHYEeCKUX IOHATHAX KaK BaKHEHIIMX
MaTE€MaTUYeCKNX MOJENAX, MO3BOJLIIOIIMX OINHCHIBaTh M M3y4aTb pA3HBIE IIPOLIECCHl U
ABJICHM; TIOHMMaHUE BO3MOXKHOCTH aKCUOMATUYECKOT O IIOCTPOSHUS MaTEMAaTUYECKUX TEOPHA;
BIIQJICHUE METOJAaMHU JIOKA3aTeIbCTB M aJIrOPUTMOB PpELICHUS, YMEHHE HUX IPUMEHSITD,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKIECHUS B XO/I€ PELICHUS 3a/1a4;

BIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU PELIECHUSA PALUOHAIBHBIX M HPPALMOHAIBHBIX,
IIOKA3aTeNbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHUCIE JUIS MIOMCKA IIyTH PELICHUs
Y WIIIOCTPALMY PELLIECHUS YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTH NPEACTABIECHUI 00 OCHOBHBIX MOHATUSIX MaT€MaTHUYECKOTO aHaIu3a U UX
CBOICTBax, BJIQJICHHME YMEHUEM XapaKTepU30BaTh IOBEACHHE (PYHKIUH, HCIOJIb30BaHUE
MIOJIYYCHHBIX 3HAHUM IJI OIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

BIIQJICHUE OCHOBHBIMM IIOHATUSMH O IUIOCKMX W IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOICTBaX; C(OPMHUPOBAHHOCTbh YMEHHUS  pPAaCIO3HABATH
reoMeTpuueckue (uUrypsl Ha ueprexax, MOJENAX U B peaJbHOM MHUDPE; MPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuyecKux Gpuryp u Gopmys A peleHusl reOMETpUUECKUX 3aad
1 3a]1a4 C MPAKTUYECKUM COACPKAHUEM;

c(OpMUPOBAHHOCTh TPEACTABIEHUN O MpolleccaXx M SBICHUSAX, WUMEIOLIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKMX 3aKOHOMEPHOCTSAX B pEaJIbHOM MHpPE, OCHOBHBIX IOHSATHAX
JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUM HAxXOIWUTh M OLEHUBATh BEPOATHOCTHU
HACTYIUIEHHs COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYallUSAX U OCHOBHbBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIIMYUH;

BJIQJICHUE HAaBBIKAMHU HCIIOJIb30BAHHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IIPH PELICHUH
3a/1a4.

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

aynutopHas (oOs3aTenbHasi) Harpy3ka oOydarommxcs — 234 daca; camocTosiTenbHas pabdora
(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 teme 4.2; Ne 6 no
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. TemaTnueckKui 1JiaH

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. IIpeoOpazoBanue anreOpandecKux 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. IlpeoOpa3zoBaHue MPOCTEHIINX 6 4 )
TPUTOHOMETPHUYECKUX BBIPAKEHHH
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. ®dynkuum, ux CBOMCTBAa M Ipa- 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 SABICHUSIX
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 MmaTeMaTH4eCKOro aHa- 71 47 24
Jmu3a
Tema 4.1. [locnenoBaTenbHOCTH 5 4 1
Tema 4.2. [Ipon3BoaHas U ee NpUMeHEHUE 43 28 15
KonTtpouabnbie padorsl Ne 4,5 o remam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHas 1 HHTETpa 23 15 8
KonTtpoabsnas pa6ora Ne 6 o teme 4.3 1 1
Pa3nes 5. YpaBHeHus1 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 TOHATHA 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
Pazgen 7. I'eomerpus 82 54 28
Tema 7.1. IIpsiMble U IIIOCKOCTH B MPOCTPaH- 18 12 6
CTBE
Tema 7.2. MHOrOrpaHHuUKH 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 27 18 9
Tema 7.5. KoopiHaThl 1 BEKTOPbI 11 7 4
KonTtpouabnas pa6ora NelQ no teme 7.4-7.5 1 1
KoncynabsTanumn 22
Hroro: 355 234 929




3. Conepxxanue yueOHOM JUCHUIIAHBI
BBenenue

Martemaruka B HayKe, TEXHUKE, DKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOU
nestenbHoCcTH. Llenu v 3a1aun n3ydeHus: MaTeMaTuku pu ocBoenuu crienuansaocteit CI10.

CamocrosiTesibHas padora

Hanmcanue coobmennii Ha TeMy «VlcTopusi BOSHUKHOBEHHSI MaTeMaTUKWy, «MaTteMmaTuka
JpeBHOCTH», «MaTeMaTHKa B COBpPEMEHHOM MUpe» (I10 BEIOODPY).

Paznen 1. Aareopa

Tema 1.1. PazBuTHe NOHATHA 0 YUCTIE

Lenpie u pamuoHanbHble 4YHCHa. JlelcTBUTENbHBIE uucha. [IpubaudicerHvlie BbIYUCTEHUS.
Komnnexcnuvie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsbi

Kopuu un crenenu. KopHu HaTypaiabHOM CcTeneHM M3 uyuciaa W uUxX cBorcTBa. CTeneHu c
palMOHAIbHBIMU TOKAa3aTeNsAMH, UX CBOMCTBA. CTENEHU C JEHCTBUTENIbHBIMU MOKA3aTEISIMH.
Ceoticmea cmenenu ¢ oelicmeumensHblM NOKA3amesem.

Jlorapudm. Jlorapudm umcaa. OcHOBHOE jorapuMHUUYECKOe TOXKIECTBO. JleCATUYHBIC WU
HaTypaJyibHble JJorapu@msl. [IpaBuna nelictuii ¢ norapupmamu. [lepexoa kK HOBOMY OCHOBAHHUIO.

IIpeoGpa3zoBanue anredpamyeckux BbIpazkeHMii. [IpeoOpa3zoBaHMe palMOHANBHBIX, Hp-
PALMOHATIBHBIX CTETIEHHBIX, TOKA3aTENbHbIX U JIOTapU(PMUUYECKUX BbIPAXKECHUI.

Apudmerndeckre AeHCTBUS HaJ YUCIAMH, HAX0XK/I€HHE NMPUOIMKEHHBIX 3HAUCHUH BETUYUH U
MOTPEIIHOCTEN BHIYUCICHUM (a0COTIOTHON U OTHOCUTEIBHON), CPABHEHHUE YHCIIOBBIX BBIPAXKEHUH.

Bolunciienre u cpaBHEHHE KOpPHEW. BBINTOHEHNE pacyeToB C paJuKalaMH.

Pemenue nppannoHanbHbIX ypaBHeHHN. HaxoxaeHne 3HaUeHUN CTENEHEN ¢ palMOHAIbHBIMU
nokasarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BbIpakeHUi, colepKaliux creneHu. Pe-
LICHUE TIOKA3aTENIbHBIX YPaBHEHUM.

Pewienue npukiiagHbeIX 3aaad.

HaxoxneHue 3HaueHuil sorapudma no nmpous3BojIbHOMY OocHOBaHHIO. [lepexon ot oaHOro oc-
HOBaHUS K JIpyromy. Beruucnenue u cpaBHeHnue jorapudmos. JlorapudmupoBanue u moTeHIUpo-
BAHHE BBIPAKECHUM.

[TpubnnKeHHbIe BEIYUCICHUS U PELICHNS IPUKIIaIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEeHHH.

Tema 1.3. IIpeoGpa3zoBanue ajnredpanyecKux BbIpazKeHUH

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTelIbHBIX U
norapu(MUUECKUX BBIPAKCHHH.
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AW

10.
11.

12.

13.

CamocrosiTesbHast padoTa

Hanucanue cooOmenust Ha teMy: «lcTopus BO3HUKHOBEHUs MaTeMaTHKW», «MaTemaTuka
npeBHOCTHY. «MaTeMaTHKa B COBpPEMEHHOM MHpPE» (10 BBIOODY).

Hanucanue coobuienus Ha temy: «Bo3HUKHOBEHHE U pa3BuTHE yuciay, «Cekper apaOCcKux
dp», «{udpsl, UX BUIBI U HCTOPUS pa3BUTHS», «CueT npeBHelt Pycuy» (1o BeIOODY).
CocraBiieHHE TECTOBBIX 3a/JaHUI Ha BCE JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU.

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

Pemienue 3aa4 Ha BbIUMCIIEHHE NOTPEIIHOCTEN NMPUOIMKEHUH (110 MHIUBUAYaIbHOMY 3a/a-
HUIO).

Hanucanue cooOmenus Ha temy «VcTopusi BOSHMKHOBEHMsI KOMIUIEKCHOTO yucia», «Pas-
Ju4YHbIe (HOPMBI 3alMCU KOMIUIEKCHOTO 4Hciay, «[IpuMeHeHne KOMILIEKCHBIX 4Yucem (1o
BEIOODY).

Pemenue 3amay Ha temy «CTeneHb ¢ ACMCTBUTEIBHBIM MTOKA3aTeNIEM U €€ CBOMCTBay (10 UH-
JUBUYalIbHOMY 3aJaHHUIO).

Pemenne 3anau Ha Temy: «KopeHp n-oil creneHu u3 yucia» (110 MHIMBUIYaIbHOMY 3aja-
HHIO).

Pemenue 3anau Ha TeMy: «PelieHne nppalvOHAIbHBIX YpPaBHEHUI» (IO MHAWBUIYaJIbHOMY
3aJIaHUIO).

CocraBieHre TECTOBbIX 3aJjaHull 1o Teme: «KopHH, cTeneHn».

Hanucanue coobumennii Ha temy: «Mcropust pazButus jorapudmony, «Jlorapupmel BoKpyr
Hac» (TI0 BEIOODY).

Pemenue 3an1a4 Ha Temy «lIpeoOpa3oBanue J0rapupMUUECKUX BBIPAXKEHUN» (110 UHIUBHUIY-
aJIbHOMY 33/IaHUIO).

CocraBnenue KpoccBopza Ha TeMy «CTeneHu, KOpHH, JTorapu(MbD».

KonTpoubsnas padora 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 TOXKIECTBA

@®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 mpucoOHOMempu4eCcKux gbyHKl/ll/llZ uyepes maHeerc NOJ0BUHHO20 apcymenma.

Tema 2.4. ApKCHHYC, APDKKOCHHYC, APKTAHI€HC YUCJIA

OOpaTHble TpUroHOMETpUUYeCKUe GYHKIIMU. APKCUHYC, apKKOCHUHYC, ApKTaHI'€HC.

Tema 2.5. Tpuronomerpudeckue ypaBHeHHUsI 1 HEPaAaBEeHCTBA
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[Ipocreliliue 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, (OPMYIbl CIOXKEHUS, YIABOCHUS, MPeod-
pa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (YHKIMKA B TPOM3BEICHUE, MPeoOpa3oBaHUE IIPO-
U3BEJICHUS] TPUTOHOMETpUUecKUX (QpyHKuui B cymmy. IIpocTeiiiine TpUroHoMeTpruueckue ypas-
HEHUS U HEPaBEHCTBA.

OO6patHbie TpUroHOMETpUYeCKUe GYHKIIMHI: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

CamocTrosiTesqibHasi padoTa

1. Hamnucanue coobuenust Ha TeMy: «/cTOpHsi BOSHUKHOBEHUS U Pa3BUTHUS TPUTOHOMETPUUY,
«IIpoucxoxIeHNN eTUHUIL U3MEPEHHUSI YTIIOBY (I10 BEIOOPY).

2. Pemenue 3anau Ha TeMy «lIpumeHeHue Gopmys CIOXKEHUS K YIPOIIEHUIO TPUTOHOMETpHYE-
CKHX BBIpQXXEHUI» (110 MHIUBUIYAJIbHOMY 33JJaHUIO).

3. CocraBineHue TeCTOBBIX 3ahaHuil no teMe «lIpumenenue Gopmya TPUrOHOMETPUH K MpeoO-
Pa30BaHUIO TPUTOHOMETPUUYECKUX BBIPAKEHUI».

4. Pewenue 3anau no teme: «Popmyiibl IpeoOpa3oBaHUs TPUTOHOMETPUUECKO CyMMBbI (pa3HO-
CTH) B IIPOU3BEACHUE» (110 UHIMBUIyaJIbHOMY 3aJJaHUIO).

5. Pemenue 3agau no teme: «®opMyibl mpeodpazoBaHKsl TPUTOHOMETPUUECKOTO MPOU3BEIEHUS
B CyMMY (pa3HOCTb)» (110 UHAUBUAYAIILHOMY 3a/1aHUIO).

6. Pemenue 3anau no teme «TpUroHOMeTpUUYECKHE YpaBHEHUs» (110 MHAMBUAYAJIbHOMY 3aj1a-
HHIO).

7. TloaroroBka MHHM — mpoekTa 1no Teme: «lIpumeHenue tpuronomerpun B usuxe. ObraacTi
PUMEHEHUS TPUTOHOMETPUN.

KonTtpoabnas padora Ne 2 no pazneny 2

Pa3znen 3. dyHknuM, X CBOMCTBA U rpauKH
Tema 3.1. @®ynkuuu. [lonsiTHe 0 HENPepPLIBHOCTH (PYHKIMHU

@ynkumuu. O0nacTe onpenesneHus U MHOXKECTBO 3HaueHHi; rpa¢uk (yHKIHH, 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, YE€THOCTb, HEYETHOCTb, OTrPAHMUYEHHOCTbH, IIEPHO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHusi M YObIBaHUs, HauOoOJblllee W HAaUMEHbIIEe 3HAuYeHUS,
TOUYKHU dKcTpemyMa. ['paduueckas unrepnperanus. [lpumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peasibHbIX TMpolleccax U SIBICHUAX. ApupMmeTHueckue omnepauuud Hajx QyHKuusMmu. 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. CTeneHnHble, NoKa3aTe/bHbIe, JJorapupMudeckne i TPUTOHOMeTpHYecKHe (PyHK-
nuu. O0paTHble TPUTOHOMETPUYECKHE (PYHKIMHU

Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpa3zoBanus rpadukos. [lapaniensHblil IepeHOC, CUMMETPHUS OTHOCUTENIBHO OCe KOOp-
JUHAT U CUMMETPHUS OTHOCUTEIBHO Hayajla KOOPANHAT, CAMMETPUS OTHOCUTENBHO NMPSAMON y = X,
pacTsbKEeHUE U C)KaTUe BAOJIb OCell KOOpAUHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAYy NEPEMEHHBIMHU B PEajbHBIX IpPOLECCaX U3 CMEKHBIX JUCIIU-
wiuH. Onpeaenenne ¢pyakuuid. [loctpoenune u urenue rpadukoB GyHkuui. MccnenoBanue GyHK-
ruu. CBOWMCTBA JIMHEWHOU, KBagpaTUYHOW, KYCOYHO-TMHEHHOW U POOHO-TMHEHHON (YHKITUH.
HenpepriBable u nepuoanyeckue Gynkuuu. CBoiicTBa u rpaduku cuHyca, KOCHHYca, TAHTEHCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITUH.
[TpeoOpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue xonedanus. [Ipuknaaneie 3aaayn.

[TokazarenbHble, TOorapupMUIEcKie, TPUTOHOMETPUUECKUE YPAaBHEHUS U HepaseHCmad.

CamocrosiTesibHas padora

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

2. BoinonHeHue rpaduueckoil paboTel Ha TeMy «DJeMEHTapHble NpeoOpa3oBaHus rpaduka
¢GyHKIMM» (10 UHAUBUAYAJIbHBIM BapUaHTaM).

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

4. Pemenue 3a7a4 Ha MOCTPOCHHE I'PaMKOB CTEMEHHBIX (QYHKIUI U ONMCaHUE UX CBOWCTB.

5. Pemienue 3a1a4 Ha onKcaHue CBOMCTB U MOCTpOEHUE TpaduKa MoKa3aTeabHONU (QyHKINU.

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

7. BoinonHeHue rpaguueckoil paboThl Ha mocTpoeHue rpaduka jgorapupmuueckor GyHKIUN
IyTE€M JIEMEHTapHbIX NpeoOpa3oBaHuil (IO NHAUBUAYAIbHBIM BapUAHTaM).

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

9. BrmonneHue rpaguyeckoil paboTel Ha mocTpoeHue rpadpukoB GyHKIME y =atgx + 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 YHUCIIOBBIX
MOCJIeIOBaTeIbHOCTCH. [lonsamue o npedere nociedosamenvrocmu. Cywecmeosarue
npedeia  MOHOMOHHOU 02PaAHUYEHHOL nocne008amenbHoOCmi. CymMupoBaHue

noclneaoBarenbHOCTel. beckoHeuHO yOBIBaroIas TeoMeTprudecKasi 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  nuddepeHupoBaHusa, TaOgUMIIa MPOU3BOAHBIX AJIEMEHTAPHBIX  (YHKIIHH.
[Ipou3BogHBIE CYMMBI, Pa3HOCTH, MNPOU3BEACHUS, 4YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkiui. [IpuMeHeHHe TPOW3BOMHONW K HCCIASAOBAHUIO (QYHKIUNA H
noctpoeHnto rpaduxoB. HaxoxaeHue HaWOONBIIETO, HAWMEHBIIETO 3HAYCHUS W
SKCTpeMalIbHbIX 3HaueHU (yHKUUU. [Ipouzeoonvie obpammoi QyHKyuu u KOMNO3UYUU
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHON ISl HaXOXKACHUS HAWIYYIIETO pPELICHUS B
MPHUKIAIHBIX 3a7adax. Bropas mpou3BoHas, €e TeOMETPUICCKUN U (HU3HMUECKUN CMBICIH.
HaxoxneHnue ckopocTH [uis mpoiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

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

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHue oOIpeneIeHHOr0 MHTErpamsa st
HaxXOXXJICHUS IUIOMIAAU KpHUBOJMHEWHONW Tpanenuu. Popmyna Herotona—IleitbHuna.
[Tpumepsl IpUMEHEHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padoTa

1. Pemenue 3ama4 Ha BeIYMCIIEHHE Mpeaena (GyHKIMKY Ha OECKOHEUHOCTH (0 MHIMBUIyallb-
HOMY 33JIaHHUIO).

2. Pemenue 3anau Ha puMeHeHUe NpaBuil TUddepeHrpoBanus (M0 UHAUBUYATbHOMY 3a-
JTAHUIO).

3. Pemenue 3aau Ha HaXOX/IEHUE TPOU3BOAHOM CTENEHHOM, MMOKa3aTeIbHOM U Jorapudmu-
YyecKOoM (QYHKIMH (110 MHAUBUIYaTbHOMY 33JaHUIO).

4. Pemenue 3anay no teme: «HaxoxxaeHre Tpon3BOAHOM CI0KHOM (QYHKIMUY (10 UHIAUBUILY-
ITBHOMY 33JIaHHIO).

5. Pemenue 3amay Ha HaXOXK/IEHHWE 3HAYEHMsI MPOU3BOJHON B TOUKE (IO MHAWBHUIYabHOMY
3aJIaHHIO).

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

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

8. Pemenue 3amau o teme: «MccnenoBanue pyHKIMM HA MOHOTOHHOCTD C TTOMOIIBIO TIPOU3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

9. Pemenue 3anau no teme: «MccnenoBanrue GyHKIMU HA SKCTPEMYMBI € TIOMOIIBIO TIPOU3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

10. Hanmcanue coobuienus Ha temy: «lIpumeHenue BTopoit nmpou3BoHON B (pusmkey, «IIpo-
M3BOJIHBIE BBICIIMX TOPSAKOB U X MPUMEHEHHE» (IT0 BBIOODPY).

11. Pemenue 3aau Ha uccnenoBaHue GyHKIMM HA MOHOTOHHOCTB C TIOMOIIBIO BTOPOH MPOU3-
BOJTHOM (110 MH/AMBUIyaIbHOMY 3a/IaHHIO).

12. Pemenue 3amau no Teme: «MccnenoBanne GpyHKIMM Ha HalpaBJIeHUE BRITYKIOCTH Tpaduka
Y TOYKH TIepernday (1o MHIUBHUIyaTbHOMY 3a/IaHHIO).

13. Bomonnenue rpaduyeckoit padotsl «MccnenoBanue GyHKIMU U MOCTPOCHUE €€ Tpaduka
10 Pe3yJIbTaTaM MCCIIEI0BaHUS (OMMCAHUE CBOUCTB (PYHKITHH).

14. Bomonnenue rpaduyeckoit padotsl «MccnenoBanue GyHKIMU M MOCTPOCHHE €€ Tpaduka
10 Pe3yJIbTaTaM MCCIeI0BaHUsD (MTOCTpoeHHE Tpaduka PyHKIHN).
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15. Pemenue 3ama4 Ha HAXOXKACHUE HAMOOJBIIETO (HAMMEHBIIIETO) 3HAYCHUST (PYHKITUHM Ha OT-
pe3ke (110 MHAMBUIYAIbHOMY 331aHHIO).

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

17. PemieHue 3amad Ha HAXOXKIICHHWE MEPBOOOPa3HON (QYHKIMU (IO MHIMBUIYAJTLHOMY 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 3a7a4 Ha BBIYMCIICHUE ONPEIETICHHOIO MHTErpajia ¢ UCIOIb30BAHUEM €TO CBOICTB
(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 HHTETPal B TEOMETPUIY.

23. Pemenne 3amaud mo teme: «OmnpeneneHHbI UHTETpail B (Gusuke» (M0 MHIUBUIYATbHOMY
3aJIaHHUIO).

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

25. TloaroroBka MHHH — mpoekTa mo Teme: «lIpempicropus MaTeMaTHUYEeCKOTO aHajIu3a.
3Ha4YeHrEe POU3BOJHOM B PA3IMYHBIX 00IaCTAX HAYKHY.

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, HpPpalLUOHAIBHBIC,
[0Ka3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

KopHu ypaBHeHUI. PaBHOCHUIIBHOCTh YPaBHEHH, HEPABEHCTB, CUCTEM.

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

HepaBencrBa. PannoHanbHbIE, UppAlMOHAIIBHBIC, 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 U HEPABEHCTB C JABYMS IIEPEMEHHBIMHU U UX CUCTEM.

[IpuknagHeie 3ana4n

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

HNutepnperanus pe3ynbrara, y4eT peajabHbIX OTPaHUYCHUM.

CamocrosiTesbHast padora

Hanucanune koHcnekTa Ha TeMy «MeToAbl pelieHUs] UPPALMOHATBHBIX YPABHEHUI.

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

VH/IMBUIYAJIbHOMY 33JJaHUIO).

3. Pemenue 3agau Ha Temy «PemieHue HppanUOHANBHBIX  HEPABEHCTB» (IO
WH/IMBUIYAIbHOMY 33JJaHUIO).

4. Pemenne 3aga4 Ha TeMy «lloka3arenbHble ypaBHEHMSI U METOJbl UX PEIICHUS» (IO

WH/IMBUIYAIbHOMY 33JJaHUIO).

DN —
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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 HMHIUBUIYAJILHOMY

3aJaHMIO).

7. CocraBiieHue TECTOBbIX 3alaHuii Ha Temy «MppalnnoHalbHBIE M TOKa3aTeJIbHbIE
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 GyHKIUH

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

Paznesn 6. KomOnHaTropuka, CcTaTHCTHKA M TEOPHSI 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 IOACYET YHCia pa3MEIleHHH, IMepecTaHOBOK, CoYeTa-
HU, pemieHue 3agay Ha nepebop BapuaHTtoB. Dopmyna O6uHoma HeroTona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. TpeyronpHuk [Tackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

VcTopus pa3BuTHs TEOPUH BEPOSITHOCTEH M €€ POJIb B pa3IMYHbIX c(hepax YeTOBEUECKOM
KHU3HEACATeNbHOCTU. Cobblmue, 6eposimHOCMb COObIMUSL, C8OUCMBA 8ePOSIMHOCMEl, ClO0-
JHceHue u ymHoceHue eeposmuocmeit. TIoHsITHE O HE3aBUCHMOCTH COOBITHIA. Brrancienue
BEPOSITHOCTEU. JJuckpemuas ciyuainas 6eiuyuna, 3aKkon ee pacnpedenenus. duciosvie xa-
PAKMEPUCMUKY OUCKPEMHOU CAyYauHol eenudunsl. [lonamue o 3akoHe OOIbLUWUX Yuce.
Ipuxnaonwie 3a0auu.

Tema 6.3. Dj1eMeHTHI MATEMATHYECKOH CTATUCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIUMYHBIX chepax demoBeYSCKON KU3HEIe-
areiapbHOCTU. [IpencraBnenue qaHHBIX (TaOMUIBI, AUATPAMMBI, TpadUKK), ceHepaIbHdas Co-
BOKYNHOCMb, 8blOOPKA, cpednee apughmemuyeckoe, meouana. Ilonamue o 3adauvax mame-
Mamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmMHOCIHbIX Memo008.

CamocrosiTeqbHasi padora

1. Pemenue 3agau Ha mpuMeHeHHE GOPMYST KOMOMHATOPUKH (110 MHAMBUIYaJIbHBIM BapUaH-
TaMm).
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2. Hammcanue coobmenus Ha Temy «/cTopusi BOSHUKHOBEHHSI KOMOUHATOPHKIY; «cTopus
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 BBIYHCIIEHHE YUCIOBBIX XapaKTEPUCTHUK CIy4alHOW BETMYHMHBI (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: «CiaydaifHble COOBITHS M MX MaTeMaTHYECKOe
OIHUCAHUE».

10. IToaroroBka MMHM — IPOEKTA MO TeME: «DIEMEHTHI 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. IleprneHAUKYIIPHOCT NMPSIMOM M ILIOCKOCTH. llepnennu-
KYJISIp M HaKJIOHHAsA. YTOJ MEXAY IPSMOM M IUIOCKOCTBIO. Teopema 0 Tpex NmepneHInuKyJs-
pax. /JIByrpaHHbBIA yroy. Yroia MeEXAYy IUIOCKOCTAMH. IleprneHauKynsipHOCTh JABYX
IIJIOCKOCTEM.

I'eomeTpuueckue mpeodpa3oBaHUs MPOCTPAHCTBA: MApaUIETbHBIN MEPEHOC, CUMMETPUS
OTHOCHUTEIIBHO TJIOCKOCTH.

IIpr3HaKku ¥ CBOKCTBA NApaJUIENbHBIX U NEPIEHAUKYISPHBIX IIJIOCKOCTEH.

PaccTosiHne OT TOYKM 10 TUIOCKOCTH, OT MPSAMOW 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
TUTOCKOCTSIMU, MEKY CKPEIUBAIOIUMUCS TMPSIMBIMU, MEX]TY TPOU3BOIBHBIMU (PUTYpaMU B
MPOCTPAHCTBE.

[TapannensHOe MPOSKTUPOBAHUE U €T0 CBOMCTBA. Teopema o0 niowaou opmocoHANbHOU
npoexyuu MHO20)201bHUKA. B3auMHOE pacronoKeHne MPOCTPAHCTBEHHBIX QUTYP.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrorpaHHMKH

Bepuunul, pebpa, epanu mmocozpannuxa. Pa3septka. MHOrorpanssie yriel. Beimykisie
MHOTrorpanHuku. Teopema Dunepa.

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

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

Cummetpun B KyOe, B apaijiesienumese, B Ipu3Me 1 MUpaMUe.

Ceuenus kKy0a, IpU3Mbl U MTUPAMUJBL.

[IpencraBieHre 0 MPaBUIBHBIX MHOTOTPAaHHHKAX (TeTpadape, Kybe, OKTadape, Toje-
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-
pasyromasi, pa3BepTka. OceBble CEUEHUS U CEUEHUs, Tapajlle/IbHbIe OCHOBAHUIO.
[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

O06bem u ero usmepenue. arerpansHas Gopmyia oobema.

@opmynel 00beMa Ky0a, HPSAMOYTOJIBHOTO Mapajulelenunesa, MPU3Mbl, THIHHAPA.
®opmyiiel 00beMa MUpaMuIbl U KOHyca. DopMysibl IIOMIANM OBEPXHOCTEH IWIMHAPA U
konyca. ®opmyiel o0beMa 1apa v miomaau chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOIIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

Tema 7.5. KoopauHaTbl M BEKTOPBI

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

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Clo’keHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4ucio. Pa3noxxeHune BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY IBYMs BEK-
topamu. [lpoekuus Bektopa Ha ocb. Koopmuuatsel BekTopa. CKallipHOE MNPOHU3BEICHHE
BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB MPU PEUICHUH MAaTEMaTHYECKUX M MPUKIATHBIX
3a/1a4, IPH J1I0Ka3aTEIHCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa

Hanucanue coobuienust Ha TeMy «/cTopuss BOSHUKHOBEHHUS! reoMeTpumn», «CTepeoMeTpus Kak
pazzen reoMeTpun», «OCHOBOIIONIOXKHUKH CTEPEOMETPUMY.

CocraBnenue Tabmunpbl «Ciydan B3aMMHOTO PAaCMOJIOKEHHsS MPsIMOM U TuiockocTH. [lpusnaku
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 — mpoekTa o teMe: «CUMMeTpHsl B UCKYCCTBE, apXUTEKType, )KUBOIKCH, B
MIPUPOJE».

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

Pemenue 3agau no teme: «CedeHne KOHyca: OCEBOM U MIIOCKOCTHIO, MapaJIETbHOW OCHOBAHHIOY
(Mo MHAMBHUIYAJILHBIM BapUaHTaM).

Brinosnnenue yeprexeil.

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

N3roroBneHune pazBepTOK MHOIOIPAaHHUKOB U BBIUMCIIEHNE UX IIJIOLIA/IEH.

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 HaxokaeHue oOveMoB mpu3Mm (mis cmem. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuet Bomousmenienus cyaaa» (s coer. 26.02.03).

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

Pemenue 3a1ay Ha BeruncaeHHEe 00beMa WIMH]IPA (110 MHIUBUYaIbHBIM BapHAHTAM).

Pemenue 3an1a4 Ha BbIUMCIEHUE 0OBEMOB TEJI BpallleHUs (110 UHAUBUAYAIbHBIM 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 dJIeKTpudeckor nenw» (s crem. 26.02.06); «Pacyer cKOpOCTH W HarpaBlICHUS
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 MUHU — IPOEKTA IO TeME: «3araJky U TAMHCTBEHHAsI SHEPreTUKA TUPaAMUI».
[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I eoMeTpus B )KUBOIIUCK.

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

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

[loaroroBka MUHHU — IIPOEKTA 10 TEME: «3araJki U rapMOHUS IPABUIbHBIX MHOTOI'PaHHHUKOB).
[ToaroroBka MHUHU — MPOEKTa MO TeMe: «30JI0TOE COKPOBHUIIE €OMETPHH- Jorapudmuueckas
CIIUPAJIb.

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

[lonroroBka MuHu — mpoekra no teme: «llpuknaaHas crepeoMeTpus B XMMHHM — CO3JAaHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKUX 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 KOMIUIEKCHOIO YHCIIA;
Paznuunble popMBI 3aIMCH KOMIUIEKCHOTO YHCIIA;
[TpuMeHeHne KOMIUIEKCHBIX YHCEl;

HcTopus pa3Burus torapupmMos;

Jlorapugmsl BOKpYT Hac;

Hcropust BOSHUKHOBEHMS U PA3BUTUSL TPUTOHOMETPHH;
[TpoucxoxaeHne eIuHUI U3MEPEHNUS YTJIOB;
Hcropus nudpdepeHnnanbHOro MCHUCIEHNS;
[TprmMeneHne Npou3BOIHOM B (PU3HKE;

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

OCHOBBI HHTETPAJILHOTO HCYHCIICHUS

[TprMeHneHne onpeIeIeHHOrO HHTETpaa;

I'. JIefiOHMI 1 ero BKJIaJ B pa3BUTHE UHTErPATBHOTO UCUUCIICHHUS;
Merton ncuepnbiBaHus Apxumena;
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Hcropust BOSHUKHOBEHHSI KOMOWHATOPUKH;

OCHOBOIIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeiTus hopmMyiel 6mHOMa HploTOHA;

Ucropus oTkpeiTus TpeyroibHuka Ilackans;

Bo3HHKHOBEHHE U pa3BUTHE TEOPUH BEPOSITHOCTEM;

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

CrepeoMeTpHst Kak pasJiesl FeOMETPHH;

Hcnonp30BaHre MeTO1a KOOPAMHAT TPH PEIICHUN MaTeMaTHIECKUX 3a/1a4;
[TpumMeHeHne CKaIspHOTO MPOU3BEIECHHS BEKTOPOB.

3.3. AHANBU Y AJIBHBIE TIPOEKTbI

Teopema Buera u komOuHaTopuka.

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

Cryyaiinble COOBITHSA U UX MaTEMAaTHYECKOE ONHCaHUE.

[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 CIUPATIb.

MonokpucTtaiuisl 1 I11aToHOBEI Tena.

DIEMEHTBI TEOPUH BEPOSATHOCTEH B HAPOAHBIX UIPaX.

Ponb cTaTUCTUKYU U TEOPHH BEPOATHOCTEH B Pa3BUTHU (PU3HKU.

[TpuxiagHas cTepeoMeTpusi B XUMUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJI OPIaHUYECKUX
BEILIECTB.

[IpuMeHeHNe TPOU3BOAHBIX B PA3IMUHBIX 00IACTAX HAYKH.

[TprMeHeHne UHTETPaIOB B pa3iIMYHBIX 001ACTAX HAYKH.

Benukue matematuku Poccun, ux BKJIaJ B pa3BUTHE COBPEMEHHOHN HayKH.
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4. XapaKkTepuCcTHKAa OCHOBHBIX BU/I0B YUEOHOM /1esITeJIbHOCTH

00y4aromuxcs

Copep:xanue o0y4eHnst

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

BBenenue

O3HakoMIICHHE C POJIbI0 MaTEMAaTUKHU B HayKe, TeX-
HHKE, YKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJIOTHIX
U TPaKTHYECKOW JesaTenbHOCTH. O3HaKOMIJICHHE C
HesIMA M 33JadyaMd W3y4YeHUS MaTeMaTUKd HpU
ocsoernu npodeccuii CI10 u cnennansrocteir CI1O

AJI'EBPA

Pa3zBuTne moHATHA O UMCIIe

BrinonHenue apudMeTnueckux ACHCTBUN HAl YHC-
JaMH, COYeTasi yCTHbIE U MMCbMEHHBIE IPUEMBI.
Haxoxxaenue npuOInKeHHbIX 3HAaU€HUH BEIMYUH 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 U 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. OmnpeneieHue pas-
HOCHWJIBHOCTH BBIPAXKEHHN ¢ paaukaiamu. Pemenne
VMppalMOHAJIBbHBIX YPaBHEHUM.

O3HakOMJICHHE C IIOHSATHEM CTENECHU C JIEHCTBU-
TEIbHBIM MOKA3aTEIIEM.

HaxoxxneHne 3Ha4eHMI CTENEHHW, MCHOJb3Ys IIPHU
HE0OXO0IMMOCTH HHCTPYMEHTAILHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N- CTENEHH 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 CTEIECHU, NMPUMEHSS CBOM-
cTBa. Penenne nokazaTebHbIX YPAaBHEHUM.
O3HakoMiIeHHE C MPUMEHEHHEM KOpHEW U cTeme-
HEW MpU BBIYKUCIICHUU CPEIHUX, ICJICHUU OTPE3Ka B
«30JI0TOM cedyeHun». Perienue npukiagHbIX 3a1a4d
Ha CJIOXHBIE TPOIIEHTHI

[IpeoOpazoBanue  anredpanvecKux
BBIPAXKEHUI

Brimonnenue mnpeoOpa3oBaHMil 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 norapuMudecknx ypaBHEHHH

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIC TTOHATHSI

W3yyeHne paguaHHOTO METOJIa M3MEPEHUS YIIIOB
BpAIICHUS M UX CBSI3H C TpaaycHOU mMepoit. 1M300-
paKCHHUE YIJIOB BPAIICHHUS Ha OKPY)KHOCTH, COOT-
HECEHHE BEJIIMYMHBI yIJia C €ro PacIOJIOKECHHEM
dopMynHpOBaHUE OMPEACICHUI TPUTOHOMETPH-
4ecKuX (YHKUIUU Ui YIII0B MOBOPOTa M OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJIbHHUKA M OO0BSIC-
HCHUEC UX B3aUMOCBAIA3HU

OCHOBHEBIE
TOXKIECTBA

TPUT'OHOMCETPUYCCKHEC

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

[TpeoOpa3oBaHus MPOCTEUIIUX TPUTO-
HOMETPUYECKHUX BbIpAXKEHUI

N3ydyenne OCHOBHBIX (DOPMYNT TPUTOHOMETPHH:
(GopMyIIBI CIIOKEHUS, YABOCHUS, MPEOOpa3OBaHUS
CYMMBI TPUTOHOMETPHUYECKUX (PYHKIMI B MPOU3-
BEJICHUE U NIPOU3BEJCHUS B CYMMY U MPUMEHEHHUE
IIPpU BBIYUCIIEHUU 3HAUEHUS TPUTOHOMETPUYECKO-
r'0 BBIPAXKEHUS U YIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHH TOUEK
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 4Mcia, (opMyTupoBaHHE UX,
n300pakeHNe Ha E€IMHUYHON OKPY>KHOCTH, IpHU-
MEHEHME ITPU PELICHUH YPAaBHEHUN

IIpocreiimine  TPUTOHOMETPUYECKHE
YPAaBHEHUS U HEepageHCmea

Pemenue mo popmynam U TpUrOHOMETPUUECKOMY
KpYyry IpOCTEUIINX TPUTOHOMETPUYECKUX YPaB-
HEHHU.

[IpumeHeHre 0oOLIMX METOAOB PELICHHs YypaBHE-
HUN (TIpUBEACHHE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3lIOKECHHUsI HAa MHOXKMTEIIU, 3aMEHBI IIe-
PEMEHHON) MpHU PEIIeHUHd TPUTOHOMETPUUECKHUX
yYpaBHEHUH. YMEHHUE OTMEYATh HA KPYre PEIICHUS
MIPOCTENIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIIMU, UX CBOMCTBA U TPA®UKH

®yukiuu. [loHsTHE O HEMPEPBHIBHOCTH
byHKIIUN

O3HakoMIICHHE C TOHSATHEM TIEPEMEHHOM, IpuMe-
paMu 3aBUCUMOCTEHN MEXly epeMEeHHBIMHU.
O3HakoMIIeHHE ¢ TIOHSATHEM Tpaduka, ompeserne-
HUE TPHHAJUICKHOCTH TOUYKU TpaduKy (GyHKIHU.
Omnpenenenue mo ¢opmyse MPOCTEHUIIEH 3aBUCH-
MOCTH, BHUJa ee rpaduka. Beipaxkenue no ¢popmy-
JIe OTHOM IEPEMEHHON uepe3 IpyTHe.
O3nakomiieHHe ¢ ompeneneHueM (QyHKIUH, Gop-
MynupoBaHue ero. Haxoxnenue obnactu onpene-
JIeHUsl M 00J1aCTH 3HAUYCHUH PyHKINH

CgoiicTBa I'paduaeckas

byHKIHH.

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

3aBUCHMOCTE B pEaJbHBIX IMpPOLEccax M3 CMEX-
HBIX AuciUIUInH. O3HAaKOMIJIGHHE C J0Ka3aTellb-
HBIMU PacCYXJIEHUSMU HEKOTOPBIX CBOWCTB JIU-
HEIHON W KBaIpaTW4HOM (YHKUMH, TPOBEICHUE
WCCIICIOBAHUSl  JIMHEWHOW, KYCOYHO-JIMHEUHOM,
IpOoOHO-TMHEHHOW M KBaJpaTHUYHOM (YHKUUH,
noctpoenue ux rpaduxos. [loctpoenue u yrenue
rpadukoB GpyHkuii. MccnenoBanue GyHKIHH.
CocraBienue BUJOB (PYHKIIM 110 JaHHOMY yCIO-
BHUIO, PEIICHHUE 33/1a4 HA SKCTPEMYM.

Brinonnenue npeodpazoBanuii rpaduka GyHKIIHMH

Ob6partnble QyHKIIH

Wsydenne nowsamus oopamuoi @ynxkyuu, onpene-
JIeHWe BUJIA U HNOCmpoeHue epaguxa oopamuou
@yHrkyuu, nHaxoxcoeHue ee 0OIACMU 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-
Tpu4yecKre (QyHKIIH

Bbruuciienue 3HaueHuil QyHKUMH 1O 3HAYCHHIO
aprymenTta. OmnpezelieHue MOJO0KEHUS 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-
HU JUTsI OMUCAaHUs TPOLECCOB B (PU3MKE U IPYTUX
00acTsaX 3HaHUs.

O3HakoMJIEHHE C IOHATHEM Pa3phIBHOM mepuou-
4yecKoi (yHKIMH, GOpMYyITUPOBaHNE CBONCTB TaH-
reHca M KOTaHIeHCa, TOCTPOCHUE UX TPa(HKOB.
[Ipumenenue cBONCTB (GYHKIUN A7 CpaBHEHMS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKIHH, perie-
HHUsI TPUTOHOMETPUYECKUX ypaBHEHUU. [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, CIOCOOAMHU €€ 3a/aHusi, BbIUUCIIE-
HUSMU €€ 4ICHOB. O3HaKoMmaeHue ¢ NOHAmuem
npedena nocneoogamenvrocmu. O3HaKOMIIEHUE C
BBIUMCIIEHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psia Ha IpUMEpe BBHIYMCICHUSI CYMMBl OECKOHEU-

23




HO yOBIBaIOIIel reOMETPHIECKON MPOTPECCHUHU.
Pemenue 3agau Ha npuMeHeHne (HOPMYIIBI CyMMBI
OecKOHEYHO YOBIBarOIIEe T€OMETPUYECKOW Mpo-
rpeccuu

HpOI/ISBOI[HaH " €€ IPUMCHCHHC

O3HaKOMJICHHE C TOHSITHEM ITPOU3BOTHOM.
Wzyuenne u popMynupoBaHue ee MEXaHUIECKOTO
U T€OMETPUYECKOTO CMBICIIA, U3yUYEHHUE allTOPUTMa
BBIUMCIICHUS NTPOU3BOAHON Ha MPHMEpE BBIUMCIIE-
HUSI MTHOBEHHOW CKOpPOCTU M YIJIIOBOTO K03(du-
[HUEHTAa KacaTeabHOMH.

CocraBieHue ypaBHEHHUS KacaTeJIbHOM B 0oOIIeM
BHuJe. YcBoeHue mpaBui auddepeHmpoBaHus,
TaOJIMIBI TPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIUH,
npuMeHeHne s quddepeHImpoBanus QyHKIUH,
COCTaBJICHHS YpaBHEHHUS KacaTesibHOW. 3ydeHue
TEOpPEM O CBSI3U CBOWCTB ()YHKIMH W TPOU3BOJ-
HOM, (hOPMYyIIMPOBKA HX.

[IpoBenenne ¢ MOMOILIBIO MTPOU3BOJHON HCCIIEHO-
BaHUs (QYHKIUH, 331aHHON (POPMYIOA.
YcTaHOBIIEHUE CBSA3HM CBOMCTB (DYHKIIMU M ITPOU3-
BOJIHOM 1O UX rpadukam.

[IpuMeHeHne NPOM3BOMHOM I pelieHus 3aaad
HAa HaXOXJCHHWE HauOOJbIIEr0, HAWMEHBIIETO
3HA4YCHHUs ¥ HAa HAXOXKJACHUE SKCTpeMyMa

[TepBooOpazHas 1 UHTETpa

O3HakoMJIeHHE C MOHATHEM HMHTErpana U MepBO-
oOpas3Hoil. M3ydyeHue npaBuia BBIYUCIECHUS MEp-
BOOOpa3Hoii U Teopembl HpioToHa— JleitOnua.
Pemenue 3amau Ha CBSI3H MEPBOOOpA3HOU M €€
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 U cHCTEMBI HEPABEHCTB
C ABYMS IEPEMEHHBIMHU

O3HakOMJIEHHE C NOPOCTEHIIMMHU CBEACHHUSIMH O
KOpHAX alre0pandyeckux ypaBHEHWUH, MOHATUSAMU
WCCIEA0BaHUS YPABHEHUM U CUCTEM YPaBHEHHM.
N3ydyeHne Teopun paBHOCWIBHOCTH YPaBHEHHMM U
ee npumeHeHus. [loBTOpeHME 3amucH peneHus
CTaHJApTHBIX  ypaBHEHWH, TNPHUEMOB Tpeod-
pa30BaHUs ypaBHEHWH JJI CBEICHMS K CTaHIApT-
HOMY YypaBHEHHIO PelieHue palMOHaJIbHBIX, Hp-
palMOHANbHBIX, IMOKa3aTEeIbHBIX U TPUTOHOMET-
PUYECKUX YPAaBHEHUH U CHUCTEM.

Hcnonb3oBanue cBoWcTB U rpadukoB (YHKIUI
JUIs pelieHus ypaBHeHUH. IIoBTopeHne 0CHOBHBIX
IIPUEMOB pPELICHUs cucTeM. PemieHne ypaBHEeHUM
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

24




BOIPOCAMHU  PEIICHUS HEPAaBEHCTB U HCIOJb-
30BaHHE CBOMCTB M TpadukoB (yHKIMHA TpU pe-
IIEHUU HepaBeHCTB. PelleHue HepaBeHCTB U CH-
CTEeM HEPaBEHCTB C TNPUMEHEHUEM pa3IMYHBIX
CIIOCO0OB.

[IpumeHeHne MaTeMaTUYeCKHX METOJOB JJIsl pe-
IIEHUs COJEp KATENbHbIX 33aJa4 U3 pa3IMYHbIX 00-
JacTe HayKH M IpakTUKU. VHTeprnperupoBaHue
Pe3yJIbTATOB C YUYETOM PEaJIbHBIX OrpaHUYEHUI

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcCHOBHBIE TIOHATHSI KOMOMHATOPUKHU

N3yuenune npaBuia KOMOMHATOPUKU M TPUMEHE-
HUE MPU pelIeHNH KOMOMHATOPHBIX 3a7au.
Pemenne koMOMHATOPHBIX 3a/a4 METO/AOM Iepe-
0opa U Mo MPaBUITy YMHOXKECHHUS.

O3HaKOMJICHHE C TOHATHUSAMH KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETAHUSIMHU, IepecTaHOBKaAMHU
u popmynamu s ux BeraucieHus. OObsICHEHUE
U mpuMeHeHue QopMmys s BBIYUCICHUS pa3Me-
IICHUH, IEPECTAaHOBOK M COYETAHHH MPH PEIICHUN
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 CYMME
BEPOSTHOCTEM.
PaccmoTpenne npumMepoB BBIYKCICHHS BEPOATHO-
cred. Pemienue 3aady Ha BBIYMCIIEHHUE BEPOATHO-
cTel COOBITHI

DJIeMEeHThl MaTeMaTHYEeCKOM CTaTH-
CTHKHU

O3HakOMJIEHHE C TPEICTaBICHUEM YHCIOBBIX
TAHHBIX ¥ UX XapakTepucTtukamu. [IpeacraBnenue
JTaHHBIX (TaONUIBI, JHArPaMMBbl, TpadUKH)
Pemenne mnpaktuyeckux 3amad Ha 00pabOTKy
YHCIIOBBIX JaHHBIX, BBIUMCICHHE WX XapaKTepu-
CTHK

Pa3znpea 7. TEOMETPHUSA

Hp}IMLIC 1 INIOCKOCTHU B MPOCTPAHCTBC

dopMynupoBKa U IPUBEACHHUE [OKA3aTEIILCTB
MIPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX U
II0cKoCTe. Pacno3HaBaHue Ha 4eprekax U Mo-
JIeNSIX Pa3udHbIX CIy4aeB B3aMMHOTO PacIoJIO-
JKEHUs MNPAMBIX U IUIOCKOCTEW, apryMEHTHpPOBa-
HHE CBOUX CYXJEeHUH. POpMYyITUpPOBAHHUE ONpeie-
JICHUH, NPU3HAKOB M CBOMCTB IAapaUICIIbHBIX U
MEPIEHIUKYISIPHBIX TUIOCKOCTEH, JBYTPaHHBIX M
JIMHEUHBIX YIJIOB.

BeinosnHeHne NOCTPOEHUS YITIOB 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 MOJIENISAX MEPHCHIUKYISIPOB M HAKJIOHHBIX K
IUTOCKOCTH, TPSIMBIX, MapajlIeNbHBIX IIOCKOCTEH,
YTJIOB MEX]y MPSMOH U MIIOCKOCTBIO U 000CHOBA-
HHE TIOCTPOCHHS.

Pemrenue 3amay Ha BBIYUCICHHE T€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 CyYIIEeCTBOBaHMS,
CBOMCTBA).

N300paxkenne Ha 4epTekax M MOJEINSAX PaccTos-
HUs U 000CHOBaHHUE CBOMX CYykaeHuiu. Omnpenene-
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 KOHQUTypalusx, 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
TE€J BPAIleHUs] © MHOTOTPAaHHUKOB.

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

N3006pakeHre 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, KacaTeabHOM K cdepe.
XapakTepucTuka U U300paKeHHe TeJl BpalleHUs,
UX Pa3BEPTKHU, CCUCHUS.

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

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

N3mepenus B reoMeTpun

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

Pewmenne 3aa4 Ha BBIYMCIIECHUE IUIOMAIEH IUIOC-
KUX (GUTryp ¢ TPUMEHEHHEM COOTBETCTBYIOLIUX
dbopmynn u akToB M3 TUTAHHMETpHH. M3ydeHme
TEOPEM O BBIYMCIEHUU O0BEMOB 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-
JeHue  IUIOIIAJEH  TOBEPXHOCTH  IPOCTPAH-
CTBEHHBIX Tell

KoopanHatsl 1 BEKTOPHI

O3HakoMJIeHHE ¢ TOHSTHEM BekTopa. M3ydeHue
JIEKapTOBOM CUCTEMBI KOOPAMUHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE MO 3aJaHHBIM KOOPJAWHATAM TOYEK U
IJIOCKOCTEH, HAaXOXKIEHHE KOOPAMHAT TOYEK.
Haxoxnaenue ypaBHEHHH OKpPYXHOCTH, CQepbI,
IUJIOCKOCTH. BbIUnCIEHUE pPACCTOSHUM MEXKIY
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII
pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPaH-
CTBE, MPABWJI HAaXOXKIEHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, NpPaBWJ JEHUCTBUHA C BEKTOPAMH,
3alaHHBIMHM KOOpJIMHATaMH.

[IpuMeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JIeH-
CTBUA C BEKTOpamu. M3ydeHue CKalspHOro mpo-
W3BEIEHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
psAMOM U IIIOCKOCTH. [IpuMmenenue teopuu npu
pelIeHny 3a/1a4 Ha JIEUCTBUS C BEKTOpaMH, KOOP-
JUHATHBIN METOJ, IPUMEHEHUE BEKTOPOB IS BbI-
YUCJIEHUS] BEJIWYMH YIJIO0B M paccrosHui. O3Ha-
KOMJIEHHE C JOKa3aTelbCTBAMU TEOPEM CTEPEO-
METPUH O B3aMMHOM DACIOJIOKCHHH IPSMBIX U
IIJIOCKOCTEM C MCIOJIb30BAHUEM 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 MperoaaBaTess;
® ayJqUTOpHAs JOCKA: MapKepHas, MeJIOBas;

CTCH/IBI;

ITaKaThI,

MAaKeTHI,

UHCTPYMEHTBI,

METOIUYECKOE 00eCICUCHUE TUCIIUTUINHBI.

TexHuueckue cpeacrBa odyuenus: nadoparopun «Mubpopmarukay n «upopma-
TUKA U “HOPMAIIMOHHBIE TEXHOJIOTUHU B PO(HECCUOHATEHOM e TEILHOCTH

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

1.  Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOro aHaiuza, reomerpus. 10—11
KJacchl: yuel. Ay o0mieoOpa3zoBaT. opraHu3anuii: 0a30BbId W yriyOn. ypoBHHU /
[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: yueOHoe nocodue mist CIIO / H.B. boromosnos. — 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.: U3xa-Bo Opaiirt, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PexoMeHIAUMHU 10 PeaTU3aANUN 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 OCHOBAaHWHM IMUCHBMEHHOTO 3asBIICHUS OO0YyYaromIerocs JUCIUILIMHA (TIpo-
dbeccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOEHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHUS, HHIUBUIYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (Jajiee - WHIANBUIY-
AITBHBIX 0COOCHHOCTEI); obecrednBaeTcst COONIOICHNE CIASAYIOMNX O0MUX TpeOOBaHMIA:
WCIIOJIb30BaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BUJIyaJbHOTO TOJIb30BAHUSI, MPEIOCTABICHNE yCIyT acCCHCTEHTa (MIOMOIIHUKA), OKa3bl-
BAOIIETO TAKOMY O00YyYaromeMycsi HEOOXOUMYIO TEXHUUYECKYIO TIOMOIIb, 00CCTICUCHHE
JOCTYyTIa B 3[aHUsSI M IOMENICHUS, T/Ie TPOXOIUT YUeOHBIH MpoIiecc, pa3MeIIeHne Ha TTop-
tane OCII HeoOXOIUMBIX MaTEPHAIIOB JIJIsi TEOPETHIECKOW MOATOTOBKH, IS JabopaTop-
HBIX PabOT, MaTepHasiOB JJIsi CAMOINPOBEPKH 3HAHUU (KOMIIETEHIIMH) M MOATOTOBKH K
KOHTPOJIIO 3HAHUH MO pa3jesaM JUCIUTLIUHBI (TPO(hEeCCHOHATBHOTO MOIYJIs),  APYrUe
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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 ITUCHMILIMHBL  (MPO(ECCHOHAIILHOTO MOAYJIS) HAa OCHOBaHHU
MUCHPMEHHOTO 3asBJICHHUS OOYYaromIerocss 00ECIeYrBACTCSl COOIIO/ICHUE CIICAYIOMINX
o0ImMX TpeOOBaHUIi: IPOBEICHUE 3aHITHI JUIS CTYICHTOB-UHBAINIIOB H JIUI] C OTPAHHU-
YCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI B OJHOW ayJUTOPHH COBMECTHO C APYTUMHU 00Y-
YAOIIUMHUCS, HE UMCIOIUMH OT'PAaHHUYCHHBIX BO3MOXXHOCTEH 3I0pOBbS, €CIIH 3TO HE CO-
3/1a€T TPYAHOCTEH JJIsi OOYYaroMIMXCs; MPUCYTCTBHE B ayJAWTOPHH ACCUCTEHTA (acCH-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJarOMUMC HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIh C
YUETOM WX WHIAMBHIYATbHBIX OCOOEHHOCTEH HAa OCHOBAHWH IMUCHMEHHOTO 3asBJICHWS,
M0JIb30BaHNE HEOOXOAMMBIMUA O0YYAIONIMMCS TEXHHUECKUMH CPEJICTBAMU C YUETOM HX
WHBUIYAILHBIX OCOOCHHOCTEH.

5.3.3. [loBenenue mHpopMaAUMu A0 CBeAeHHS 00y4aKOIIUXCA € OTPaHHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokanbabie HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuu
JUCLHHUIUIMH (MPpo(eCcCHOHANIBHBIX MOAYJIEH) AOBOAATCS 10 CBEACHUS OOYYaIOLIUXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS B JIOCTYITHOM [T HUX (hopMe.

5.3.4. Peasmzaums yBeJMUYeHHS] MPOAOJLKHTEIHLHOCTH IPOXO0XKICHHUS
NPOMEKYTOYHOH ATTECTAMH IO OTHOIIEHHI0 K YCTAHOBJICHHOH NPOJ0JIKM-
TeJbHOCTH /JIsl 00y4aI01Ierocsi ¢ OrpaAHu4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TponOmKUTENBPHOCT MPOXOKIACHHUSI MPOMEKYTOYHON aTTECTALlMM IO OTHOILIEHUIO K
YCTAaHOBJIEHHON MPOJOJKUTEIPHOCTH YBEJIMYUBAETCS MO MNHCbMEHHOMY 3asiBJICHHIO
00yyYaroIerocsi C OrpaHMYE€HHBIMI BO3MOXKHOCTSMU 3/I0POBbS; MIPOJIOJIKUTEIBHOCTD K-
3aMeHa, IPOBOAMMOI0 B MMCbMEHHOM opMe yBennuuBaeTcs He MeHee yeM Ha 0,5 yaca;
IPOIOJKUTEIBHOCTD MOJTOTOBKH 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 Oosee ueM Ha 0,5 yaca

29



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

42 11
a -d

) @)

2. Haiinute 3HaueHue BbIPaKEHUSA:

a) 4/81-0,0625

3. Brimmosinurte I[CﬁCTBHSI Hana 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. M300pa3ute ux reomer-

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 4YyucjiiaMu CTaHJAapTHOT'O BU/JA:

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

Haiinute cymMy, pa3HOCTb, IPOU3BEIEHUE U YaCTHOE ATHUX uucel. M300pa3ure ux reomer-
pruecku. Halinnre Mmonynu uncen Ziu Z,.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHUs:

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

1. HpC,I[CTaBBTe B BUJC CTCIICHHU C OCHOBAHHUEM 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. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHHs:

(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, IPOM3BEICHUE M YAaCTHOE 3TUX yucel. M300pa3uTte ux reomer-
puuecku. Haiinure monynu uucen Ziu Z,.

5. Haiinure 3HaueHue gorapupmMuuecKoro BbIpaKeHUs:

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

KonTpoasnasi padora Ne 2
BapuanTt 1

. Halinure 3Ha4eHre TPUTOHOMETPUYECKOTO BBIPAKECHHUS: . )
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

. YopocTtute BhIpasKeHUE:

(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 _
TR 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 BBIPAKCHUC!

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 BbIpaskeHUE:

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. IMocTpoiite rpaduk GyHKIMH:
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>=< —’?

Bapmuanr 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. Pemmte 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 ABIKETCA MO 3aKoHY X(t) = 2t° - 4t2+ 7(m). Haiinure cKopocTs U ycKo-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYH/bI.

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

TOYKE C aOCIIMCCON, paBHOM 2.

Bapmunanr 2
Haiinure mpousBoaHbie HyHKIIMH:
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 i 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=Xx —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 JBUKETCS MO 3aKoHy X(t) = 2t° - 122+ 5(m). Haiiute cKOpOCTh 1

YCKOpPEHHE B MOMEHT BPEMEHHU 5 CEKYH]I.
. CocraBbTe ypaBHEHHUE KacaTeJbHOM, IPOBeIeHHON K rpaduky pyHKuun y = 5x* -9x+11 B
TOUKe ¢ abcuuccoil, paBHOI -3.
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Ipuioxenne S.
KonTpouabsnas pabora 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 (ITOJTHAS CXeMa) U TIOCTPOUTH TpaduK.
y=x —4x°
Haiinute HanbGosplee 1 HaMMeHbIIee 3HaUYeHHE (PYHKIIUU Ha OTPE3Ke:
f (x) =x" +6x>+9x; [40]

Bapuanr 3

HccnenoBath pyHKIMIO (ITOJIHAS CXEMa) U IIOCTPOUTH TpaduK.

yzg Pox’—4x+5

Haiinure nanbosnbiiiee 1 HauMeHbIIee 3HaUeHUE (PYHKIIUU HA OTpPE3Ke:
f(x) =x"=2x"+3. [43]

Bapuanr 4
Uccnenoats pyHKIMIO (ITOJIHAS CXEMA) U IOCTPOUTH IpaduK.
y=3x"—4x’
Haiinute Hanbonbliee 1 HaMMEHbIIEe 3HaUYCHUE (DYHKIIMU Ha OTPE3Ke:

f(x)z xt—8x* +5. [-3:2]
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IIpunoxenne 6

KonTtpouabsnasi paGora Ne 6

Bapuanr 1

Haiinnre HeonpeneneHHbIe 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'PAJIbI:

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 JIMHUSMU:

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 OIPCACIICHHBIC 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 nppannonaisHOE 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 TpuronomMeTpruueckoe ypaBHeHYE!
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.

. Pemnre 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;

CKoIbKUMHU CTIOCOOaMH MOKHO BBIOPATh U3 4() 4elloOBEK JBYX JIETEraToB Ha KOH(PEPEHIUIO?
B ypHue 7 3enenbix u 13 kpacHbIX 1mapos. Haiigure BepoSATHOCTb TOTO, YTO B3SITbIM Hayras
1ap OKaKeTcs 3€JIEHOrO 1IBETa.

B maptum u3 22 neraneii HaxoasTcs 6 OpakoBaHHBIX. Hayraa BeiOuparot 4 aetanu. Halinure
BEPOATHOCTH TOT'O, UTO UX 3TUX 4 AeTajneil 3 okaxKyTcs He OpaKOBaHHBIMH.

Brruncioure BI)I60p0‘-IHO€ CpeaHee, TUCIICPCUIO U CPCAHECC KBAAPATUICCKOC OTKIIOHCHUC IJIA

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

CKOJBKUMHU CIIOCOOAMH MOKHO PacCTaBUTh 7 KHUT Ha KHM>KHOH MoJjke?

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

B maptun u3 12 neraneii Haxonsatcs 5 OpakoBanHbiX. Hayran Beioupatot 4 neranu. Haiinure
BEpPOSITHOCTH TOTO, YTO U3 ITHX 4 AeTaliell 2 OKaXyTCsl He OpaKOBaHHBIMHU.

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

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

45



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 BeposSsTHOCTh TOTO, UTO B3SATHIA Hayraj Imap
OKa)KETCsl YEPHOTO 1[BETA.

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)I60pO‘-IHOC cpeanee, JMCIICPCUI0 U CPEAHECC KBAAPATUUCCKOC OTKIIOHCHUC JIA

BBIOOPKHU:
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 yenoBeK BbIOpaTh 5 yenoBek A paboThl Ha orpesie-
JIEHHOM y4acTke?

B ypue 11 cunux u 9 xenteix mapos. Haiiaure BeposITHOCTh TOT0, YTO B3ATHIM HayraJ map
OKa@)KETCSI CHHETO LIBETA.

B naptuu u3 19 neraneii naxoaarcs 8 6pakoBanHbIX. Hayran BeiOuparot 4 neranu. Haiiaure
BEPOSITHOCTH TOT0, UTO U3 3TUX 4 feTanelt 3 okaxxyTcsl He OpaKOBaHHBIMH.

Brruncioure BI>I60pO‘-IHOC Cpe€aHee, TUCIICPCUIO U CPEAHECEC KBAIPATUUCCKOC 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 TPEYTrOJIBHON MHpaMubl paBHO 10M, a cTOpOHA OCHOBAHHUS

10m. HaiinuTe miormiaas OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

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

HaiinuTe momaas moJHON MOBEPXHOCTH JAHHOTO MapasuiesenuIe/1a.

OceBbIM cedeHrEeM IUIMHIPA SBISIETCS KBaApaT co cTopoHoil 12cm. Haiiaure o0beM 11u-

JIMH]IpA.

TI10maIb CedeHH s, IPOXOISIIEro Yepes [eHTp Iapa, papHa 1697 m”. Haiiaure 06beM ma-

pa.

Bapuanrt 2

BokoBoe pebpo npaBuUIbHONW YeThIPEXYTrodbHONW MUpaMH bl paBHO 12¢M, a CTOPOHA OCHO-
BaHus 8cM. Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMUJBIL.

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

OceBbIM c€YeHHEM KOHYCa SIBISETCS MPSIMOYTOJIbHBIA TPEYTOJIbHUK C TUIIOTEHY301 6N2 M.
Haiinute 06beM KoOHYcCa.

[Tnomane cedeHus, MPOXOASAIIETO Yepe3 IEHTp I1apa, paBHa 491 m”. Haiiyiure mromas mo-

BCPXHOCTHU IIapa.
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KonTtpouabsnas padora Ne 9

Bapuant 3

ABCIAB,C /1 - mpaBmibHas npu3ma. AB=9cm, AA;=12cm. Haitnure muiomaas 60KoBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJIHONW MOBEPXHOCTH KOHYCA, OCEBBIM CEUEHUEM KOTOPOTO SIBISETCS
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 npaBuIbHON YETHIPEXYroJbHOM MUpaMHIbl paBHO 12M, a CTOpOHA OCHOBA-
Hug 6M. Haiiaure minomaas NMOJHONM MOBEPXHOCTH MUPAMMIBIL.

Haiinure 06beM npaBUIILHON TPEYTOIBHON MPU3MBI BEICOTOHM 1371M U CTOPOHOM OCHOBAHUS
M.

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

IMOBEPXHOCTH 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. TTanst Bexropul ai4; 0;—3}, B{—1; 5; 6}, ¢{—2; 1; —3}. Haiiaure xoopauHaTh 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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