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OpnobpeHa UKI0BON KOMHUCCHEN CocraBieHa B COOTBETCTBHHM C TpeOOBaHUSMHU:

(U3NKO-MaTEMaTHIECKUX (benepaIbHOrO TOCyIapCTBEHHOTO 00pa3oBaTelb-
TUCTIATLTAH HOTO CTaHJapTa cpeaHero (MOJHOTO) 00IIero 0o-
ITpotokon Ne 1 ot 31.08.2019r. pazoBanus (IIpukaz MwunoOpunayku Poccunm Ne

413 ot 17.05.2012 1. (c U3MEHEHUSIMHU)); TUCEMOM
JlemaptameHTa roCcyAapCTBEHHOW IMOJUTUKU U B
cdepe moaroToBku padounx kaapos u IO Mu-
HOOpHayku P®D ot 17.03.2015 1. Ne06-259 «Pe-
KOMEHJAIWMSIMU 10 OpPTaHM3AIMH  IOJYYCHUS
cpenHero ooiiero oopa3oBaHus B Mpezesiax 0CBO-
eHUsT 00pa3oBaTENbHBIX MPOTPAMM  CPETHETO
npodeccuoHabHOr0 oOpa3oBaHMsi Ha 0asze oc-
HOBHOT'O 00IIEro oOpa3oBaHUsl C y4eToM Tpedo-
BaHUH (henepa’abHBIX TOCYIapPCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB, W MOJy4yaeMoil mpodec-
CUM WM CHEIHaIbHOCTU CpeAHero mpodeccuo-
HAJIBHOTO 00pa30BaHUs»; IPUMEPHOU MPOTPaAMMBI

Maremaruka
IIpencenaresib HMKI0BON KOMHCCHU 3am. 1upekTopa no yueOHoi padore
A.A. BerenueBa A.JO. Ky3bMun

Aemop:

AxcenoBa I'.A. — npenoaasatenb PI'6OY BO «AI'TY» OCIT «k BKMPIIK»

Peuenzenmor:
berenueBa A.A.  — npenoaasatesib PI'bOY BO «AI'TY» OCIT «k BKMPIIK»
lapanosa I0.B. - IpenojaBaTeslb MaTeMaTuku Beicuiel kareropuu ['AIIOY AO

«ACIIK»



1. IllosicHuTEABLHAS 3AIIMCKA

PabGouass mporpamma 0011e00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MartemaTukay
npelHa3HayeHa JUisi HW3Y4YeHHs] MaTeMaTHKd B  MNPOPECCHOHAIbHBIX  00pa30BaTEIbHbBIX
opranuzanusax CITO, pearm3yromumx 00pa30BaTeIbHYIO MPOrPaMMy CPEAHEro (IOJHOT0) OOIIEro
00pa3zoBaHus B Mpeeax IporpaMMbl MMOATOTOBKH crieruaincToB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIIEro 00pa30BaHus IIPH MOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouass mporpamma pazpaborana Ha ocHoBe TpeOoBanuii DI'OC cpeanero oOmiero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUIO M Pe3yabTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBI «MaTemMaThkay, B COOTBETCTBUM ¢ PexoMeHIanusMu 1Mo OpraHu3aluy MOJydeHHUs
cpenHero odmiero obpazoBaHusi B Tpeesiax OCBOCHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHETrO
npodecCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHMii (henepadbHBIX TOCYJAapPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB H  IMOJyY4aeMOM
CHEIHMAIbHOCTH  cpenHero mpodeccuoHanbHOro  oOpazoBaHus (muchbMmo  JlemaprameHTa
TrOCYJapCTBEHHON MOMUTHKH B cdepe moarotoBku padounx kaapoB u IO MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanwne nmporpaMMmbl «MaTemMaTHKay HalpaBIICHO HA JOCTHIKCHHE CIICIYIOIINX IeJaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH MPEJACTABICHHA O COLMANBHBIX, KYJIBTYpHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBIICHHS MAaTEMAaTHUKU;

e o0ecrieueHue CHOPMHUPOBAHHOCTU JIOTMYECKOIO, aJrOPUTMHUYECKOT0 M MaTeMaTH4YecKOro
MBIILLICHUS;

e oOecrieueHne cHOpMUPOBAHHOCTH YMEHUH NPUMEHATH TOJYYCHHBIC 3HAHHS IPH PEIICHUH
Ppa3JIMYHBIX 3a/1a4;

e o0ecrieueHne CGHOPMUPOBAHHOCTH TNPEACTABICHUH O MaTeMaTHKe Kak uvacTh oOIme-
YEJIOBEYECKOU KYJIBTYPBI, YHUBEPCATIBbHOM S3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCBIBATH U U3y4YaThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmy BKIIIOUEHO COJIep)KaHUE, HampaBlieHHOE Ha (OPMHpPOBAHUE Y
00ydJaronuxcsi KOMIETEHIINH, HeoOXoauMbIX i kadecTBeHHOTo ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0OIIero 00pa3oBaHUs C TMOJYYEHHEM CPEAHEro oO0Iero oOpa3oBaHMUS;
MpOrpamMMbl MMOJATOTOBKH CIEIIMAINCTOB CPEAHETO 3BEHA.

1.1. OO0mas xapakTepuCTHKA Y4eOHOI qTucuuiinubl « MaremMaTuka:
aJredpa M HayaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

Marematuka sBIseTca (QyHIaMEHTAIBHOW  001e00pa3oBaTeIbHOM  UCIUIUIMHON  CO
CIIOKHBIIMMCS YCTOMYHMBBIM COJIEp)KAaHUEM U OOIMMH TpeOOBaHUSMU K MOATOTOBKE 00Y-
YAFOTIUXCSI.

IIpu  ocoemmm  cnenmanbHocTedt — CIIO:  26.02.06  «Okcrulyatauust — CyA0OBOTO
DJIEKTPOOOOPYIOBAaHUS W CPEJICTBAa  aBTOMATHKW»  (Oa3oBas  mojaroromka), 26.02.05
«DKCITyaTalsi CyJOBBIX SHEPreTHYECKUX YCTAaHOBOK» (yriayOiieHHas mnoaroroska), 26.02.03
«CynoBoxxaenue» (yriayoienHas moaroroska), 26.02.02 «Cymocrpoenuey (6a30Bast MOAroTOBKa),
15.02.01 «MoHTax u TeXHHYECKas OJKCIUTyaTalusi MPOMBIIUIEHHOTO 00opyaoBaHus (10
oTpacisiM)» (6a3oBasi MOATOTOBKA) TEXHUUYECKOTO MPO(HECCHOHATBFHOTO 00pa30BaHUs MaTeMaTHKa
uzydaercss Oonee yrayOJeHHO, Kak mnpoduiabHas ydeOHas JUCIUIUIMHA, YYUTHIBAIOIIAS
cnenn(rUKy OCBaMBaEMbIX CHEIUATBHOCTEH.

DTO BBIpaxaeTcs B COACpX)aHUH OOyUeHHs, KOJHMYECTBE YACOB, BBIICISEMBIX HA HM3yYCHHE
OTJICNbHBIX TE€M IMPOrPaMMbl, IYOMHE MX OCBOEHHUS OOYYaIOIIMMHUCS, BHUJAX BHEAYAUTOPHOMN
CaMOCTOSTEIIbHON PabOThI 00yUarOIIHXCS.

OO0mme HeTu M3y4eHHs] MATEMaTUKU TPAIUIIMOHHO PEATU3YIOTCS B YEThIPEX HANPABJICHUSAX:



e OO1ee peAcTaBICHUE 00 UACTX U METOJIaX MAaTeMaTHKH,
e MHTCIUICKTYAJIbHOC Pa3BUTHC,
e OBJAJICHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSMU U YMCHHSIMU;
e BOCIHTATEILHOE BO3JICHCTBHE.
N3yueHnrne MaTeMaTHKN YYUTBHIBACT CHEIU(DHUKY OCBAaMBAEMBIX O0OYYAOIIMMUCS CIICIIHAIIBHOCTH
CIIO u obecreynBaercs:

e BbHIOOPOM pa3INYHBIX TOAXOA0B K BBEIEHNUIO OCHOBHBIX IOHSTHIA;

e (QopMHpOBaHMEM CHCTEMbl Yy4YeOHBIX 3aJaHuii, obOecrneunBaronmx 3pdexTuBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX [IEJIEBBIX YCTAHOBOK;

e O0orameHueM crekTpa cTuied ydyeOHOW IesTeNbHOCTH 3a CUET COIJIaCOBaHUS C BEIYLIUMHU
NeSITeIbHOCTHBIMU XapaKTEepUCTUKAMU BEIOPAHHON CIELUaIbHOCTH.
[TpodwmibHas cocTaBisioOmasi OTpakaeTcs B TPEOOBAHUAX K IOATOTOBKE OOyYaromIUXcs B

4aCTH:

e 00uIel cucTeMbl 3HAHUN: COJIEpKaTENbHbIE IPUMEPBI UCIIOJIb30BaHUS MATEMATUYECKUX UIEH U
METOJIOB B NPOPECCUOHATBHOMN AESITEIbHOCTH;

e YMEHMIi: pa3inuue B ypoBHE TPEeOOBaHUN K CII0)KHOCTU IPUMEHSIEMBIX aJlTOPUTMOB;

® [PAKTHYECKOIO MCHOJIb30BaHUS TNPUOOPETEHHBIX 3HAHUH M YMEHMH: WHIUBUAYAIbHOTO
y4eOHOro OmbITa B MOCTPOCHUH MaTeMaTHUYECKUX MOJIEJIEN, BBINOJIHEHUN HCCIIE0BATEIbCKUX
IIPOEKTOB.

Conepxanue y4yeOHOM IMCLUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMM COJEp-

YKaTeJIbHBIMU JIMHUSAMU O0yUYEHHUSI MaTeMaTUKE:

e anreOpauyeckas JMHUA, BKIIOYAOLIasi CHCTEMAaTU3aUI0 CBEICHUH O YMCiIax; U3y4yeHHe HOBBIX
U 0000lIeHNE paHee W3YyYCHHBIX oOlepauuil (BO3BEIEHUE B CTENEHb, U3BJICUEHUE KOPHA,
norapumMupoBaHue, CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC U OOpaTHbIE K HUM); U3y4YECHHE
HOBBIX BHJIOB UHCIIOBBIX BBIPAXKEHUN U (HOPMYJI; COBEPIICHCTBOBAHNE PAKTUYECKUX HABBIKOB
U BBIYUCINUTEIBHOW KYyJbTYpbl, pacIIUpeHHE U COBEPLICHCTBOBAHUE allreOpanvecKkoro
anmapara, c(GOPMHUPOBAaHHOIO B OCHOBHOWM IIKOJE, W €ro IMpHUMEHEHHE K pPEelICHHIO
MaTeMaTUYECKUX U MPHUKIAIHbIX 33]1a4;

® TeopeTHKO-(YHKIMOHATbHAS TMHUS, BKIIOYAOLIas CHCTEMaTH3aIUI0 U paclIMpeHe CBEACHUN
0 (hyHKIMSIX, COBEPIICHCTBOBAHNE IpaUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU UJIEIMHU U
METOAAMU MaTeMaTUYECKOI0 aHajlu3a B 00beMe, MMO3BOJIIOLIEM HCCIEI0BATh IEMEHTAPHBIE
GyHKIMU W pemarhk MpOoCTeHINe reoMeTpudeckue, (U3NYeCKHe W Jpyrue NpHUKIIaIHbIe
3aJa4u;

e JIMHHSA YpPaBHEHMIl M HEPABEHCTB, OCHOBAaHHAas Ha IIOCTPOCHUM M HCCIIEJOBaHMM MaTeMa-
TUYECKHUX MOJeNell, mepecekaromasics ¢ anreOpauyeckodl M TeOopeTHKO-()YHKIIMOHAIBHOU
JUHUSMH M BKJIIOYAIOIas pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH aireOpanyecKux
npeoOpa3oBaHUil ISl pelleHHs] ypaBHEHHH, HEpaBEHCTB U CHUCTeM; (OPMHUPOBAHHUE CIIO-
COOHOCTH CTPOUTh M HCCIEN0BaTh IPOCTEHIINEe MaTeMaTHYeCKUEe MOJETH MpU pPELICHUH
NPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIIEHUAIBHBIX JUCIUIUINH;

® TeoMeTpuYecKas JIMHUS, BKIIOYAIONIAsl HAIJISIIHbIE MPEJCTaBICHUS O MPOCTPAaHCTBEHHBIX
durypax u u3ydyeHHE HX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, PAa3BUTHE CIIOCOOOB T'€OMETPUYECKUX H3MEPEeHUH, KOOPIMHATHOTO U
BEKTOPHOT'O METOJIOB JIJISl pELICHHS] MATEMaTHUYECKUX U PUKIIAHBIX 3a/1a4;

® CTOXacTHYECKas JIMHUS, OCHOBaHHAsI HA Pa3BUTHHM KOMOMHATOPHBIX YMEHUH, MPEJICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpa.

Paznenbl (TeMbl), BKIFOYCHHBIC B COJICpKaHUE YICOHOM MUCIUILIMHBI, SIBISIOTCS OOIMMU JIJIs
BCEX CIIENUANIBHOCTEH TeXHHYecKoro mpoduias mpodeccronansHoro obpasosanus (15.02.01,
26.02.02, 26.02.03, 26.02.05, 26.02.06).

B paGoueii mnporpamme yd4eOHBIM MarTepuan TpEACTaBieH B (QopMe dYepeayronierocs
pa3BepThIBAHUS ~ OCHOBHBIX  COJEp)KaTEIbHBIX  JIMHUH  (areOpanyeckod,  TEOPETHKO-



(GYHKIIMOHATLHOM, YpaBHEHUN W HEPABEHCTB, TEOMETPHUYCCKOM, CTOXAaCTHYECKOM), UTO IMO3BOJISET
ruOKO UCIIONB30BaTh UX PACHOJIOKEHUE U B3aUMOCBSA3b, COCTABIIATH KAJIIEHAAPHO - TEMaTHYECKUH
IUIaH, YYUTHIBas crneuuduky ocBauBaembix crenuanbHocTedt CIIO, rnyOuHy u3ydeHus
MaTepuaia.

Copepxanue paboueit mporpammbl paccuutaHo Ha 355 uacoB. Pacmpenenenue 4dacoB 1o
pajgenaM W TeMaM OpPOTpaMMbl  MPOU3BEACHO C  YY4E€TOM TEXHHYECKOTO  MpOQuiIsi
npodeccuonansHoro obpaszopanud. [Ipodunuzanus neneil MareMaTH4eCKOro oOpa3oBaHUs IS
CHENHATBHOCTEH TEXHUYECKOTo MPO(UIIs MPeanoaaraeT yCHJIeHHEe U PACIIMPEHUE MPUKIIAJTHOTO
XapakTepa U3Y4YeHUsS MaTeMaTUKH, PEUMYIIECTBEHHOW OPHUEHTALMU Ha aJTOPUTMUYECKUN CTUIIb
IIO3HABATEIILHON JEATEIbHOCTH.

N3ydyenne o6meoOpa3zoBaTesibHONM y4uyeOHONW JUCHUIUIMHBL «MaTemaTtukay 3aBepuiaeTcs
MOJIBEICHUEM UTOTOB B (hOpME SK3aMeHa B PaMKax MPOMEXYTOYHOH aTTecTanuu 00yJaromuxcs B
nporecce ocsoenus [ITICC3 CIIO ¢ nomydeHneM cpeaHero ooimero oopa3oBaHus.

C nenpio akTUBM3ALMK ACSITEIBHOCTH OOy4YarOUIMXCs Ha YPOKE MCIIONb3YIOTCS CIEIYIOIINe
TUAAKTHYECKUE WUTPbl: MAaTEMaTHUECKOE JOMHUHO, KapTOUYKH OOpaTHON CBS3HM, MAaTeMaTUYECKUI
0oli, MO3roBasi aTaka; dBpUCTHUECKHUE U TIOUCKOBbIE Oece/bl, ydeOHbIE KPOCCBOP/IbI, MaTEMaTHY e-
CKHe TUKTaHThl;, ypoku Tuna KBH.

[Tpyn m3yuennn nuctuiuinHbl «MaTteMaThkay oOpamaercs BHUMaHHE OOYdYaloONIMXCs Ha ee
MPUKIATHON XapakTep, Ha TO, TJ€ U KOTJa U3y4yaeMble TEOPETUUECKHE MOJOKEHHS U MpaKTU4e-
CKH€ HaBbIKHM MOTYT OBITh MCIIOJIb30BaHbl B Oyaylllel IPaKTHYEeCKON esTeIbHOCTH. B mporpamme
MOMYEPKUBAIOTCS MEXAUCHUIIIMHAPHBIE CBS3M MAaTEMaTHYECKOTO COJEpKaHusl ¢ y4eOHBIM CO-
nepxanueM: 1) 6a3oBbix obpazoBarenbHbix AucuuiuinH (OBXK); 2) ydeOHbIe AMCIUTUIMHEI 110 BBI-
6opy (Undopmaruka, ®usuka); 3) nonoaHuTenbHble yaeOHble Aucuurinibl (CoBpeMeHHOE ecTe-
cTBO3HaHuE); 4) 00menpodecCHOHAIBHBIX MUCHUIUIMH (DJICKTPOHUKA M DJCKTPOTEXHHKA (ISt
cren. 26.02.06), KoHcTpykTOpCcKas HOArOTOBKA MIPOM3BOJICTBA B CYIOCTPOUTENILHONW OpraHu3aIiu
(mms cment. 26.02.02), CynoBsie sHepreTrueckue yctaHoBku (s cren. 26.02.05), HaBuramus,
HABUTAIIMOHHAS THAPOMETEOposiorust U jouus (s crei. 26.02.03), DnekTpoHHuKa U dIEKTPOTeX-
HUKa, MexaHu3alus U aBTOMATH3AIMs TEXHOJOTHYECKUX TMPOIECCOB PhI000OpabaThIBAIONINX
npou3BOJCTB, HkeHepHas rpaduka, TexHnuyeckas Mmexanuka (s coen.15.02.01).

W3ydeHue matepuana npoBoAUTcs B popMe, TOCTYITHONH MOHUMAaHUIO, a TakKkKe COO0JIt01aeTcs
IPEEMCTBEHHOCTh B 00y4Y€HUH, €IMHCTBO TEPMHUHOJIOTUU U 0003HAYEHUI B COOTBETCTBUU C JIEH-
CTBYIOIIMMH I'OCY/IapCTBEHHBIMU CTaHAapTamu. [Ipu npoBeaeHnn 3aHSITHH:

UCTIONB3YIOTCS yueOHbIE TTOCOOUS, TEXHUYECKHE U HaTJIsIHbIE CPEeJICTBA 00yUEHUS;
MIPOBOSITCS] HECIOXKHBIE JCTYKTUBHBIE U WHAYKTUBHBIE PACCYKICHUS;

00OCHOBBIBAIOTCS IIarK PELISHUS 3a7a4;

bopMyIUpYIOTCS ONPEEICHUS MaTeMaTHIEeCKUX TTOHATUH;

MOJIb3YIOTCS MAaTEMATUYECKOW TEPMUHOJIOTHEN M CUMBOJIMKOIA;

NUCbMEHHO O(OPMIISIOTCS PeLlICHHs 3a/1a4;

bopMynUpyIOTCA Ha MAaTEMaTUYECKOM SI3bIKE HECIIOKHbIE IPUKJIIAIHbIE 33/1a4U;

MOJIb3YIOTCS KAJIbKYISITOPOM;

CaMOCTOSITENIbHO M3y4yaeTcsl y4eOHbIil MaTepHall.

B mporiecce 0CBOeHHS MaTEMaTHKH HCIIOIB3YETCSl CAMOCTOSITe/IbHAsSI paboTa (BHeayIuTop-
Hasi) B o0beme 99 yacoB, KoTOpas MperycMaTprBaeT CIEAYIOIIUE BUIbI CAMOCTOSATENLHOM pabo-
Thl 0Oy4aroIuMXcs: MoA0Op U peleHre 3a/1ad M0 TeMe, COCTaBJIEHHE TECTOBBIX 3a/laHui, HaMuca-
HHUE COOOIICHNH, KOHCIIEKTOB, BBIIOJIHEHHE TpauuecKkux paboT, BHIOJHEHNUE NPAKTHUECKUX 3a-
JaHUI: U3rOTOBJIEHUE Pa3BEPTOK MHOTOTPAHHUKOB M TeJl BPAIICHUS C MOCIEIYIOIIUM BbIYHCIIE-
HUEM MX 00BEMOB U TUIOMIA/IeH TOBEPXHOCTEH, BBIIIOJIHEHNE MHANBHIYaTbHBIX TPOSKTOB.

B nensx a¢gdekTuBHON peanusanu TaHHOW TTPOrpaMMbl, GOPMHUPOBAHHS OOIIUX U Tpodec-
CHOHAQJIbHBIX KOMIIETCHIUI O0OYYaIOIIMXCs MPENoAaBaTellb MCIOJIb3YeT COBPEMEHHBIC TUIAKTH-
YECKHE MPUEMbI B METObI (ITPOOIEMHOE U3JI0KEHNE yUeOHOTO MaTepualia, UCIOJIb30BaHUE TIPO-



OJIEMHBIX BOIPOCOB U 33JaHUM, HCCIIEI0BATENIbCKOEe (OPMUPOBAHUE MAaTEMATHUECKUX MOHSITHH,
UTPOBBIE TEXHOJIOTHUU, METO/I POEKTOB U Jp.).

1.2. MecTo yueOHOM AMCUMIJIMHBI B YUeOHOM ILJIaHe

VyeOnas jgucuuiinHa «MaTeMaTukay SBISETCA YYCOHOM JUCHUIUIMHOM W BXOJHWT B

0011eo0pa3oBaTeIbHyI0 MOArOTOBKY KaK MPOQHIbHAS JUCIUILTAHA.

HOCJIC[[OB&TGJIBHOCTB HU3YUCHUA TCM MPOrpaMmbl paCKPLIBACTCA B TCMATUYCCKOM IIJIAHEC. IIo

KaX(HOﬁ TEMEC IMPUBOIATCA O606H.[€HHBI€ Tpe6OBaHI/I${ K JIMYHOCTHBIM, METAIIPEAMCTHBIM U IIPEa-
MCTHBIM PE3YyJibTaTaM.

1.3. Pe3yiabTaTbl 0CBOEHHUS Y4eOHOM TUCHUILINHBI

OcBoeHHE coJepKaHUs YYCOHOM IAUCHUIUIMHBI «MareMaTHKa» 00eCIeUMBACT JOCTHIKCHUE

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

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

IMOHUMAaHH1E 3HAYMMOCTH MaTeMaTHKH ISt HAay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIEYEIIOBEYCCKOW KYIBTYpPhI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, BOJIFOLIMEH MAaTEMAaTUUYECKUX UJICH;
pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS, ITPOCTPAHCTBEHHOTO BOOOPaXEHHUS, AJITOPUTMHYECCKON
KYJIbTYpbl, KPUTHUYHOCTH MBIIUJICHUS HAa YpOBHE, HEOOXoAuMOM Juid  Oynayien
PO eCCHOHAIBHON ACATEIBHOCTH, JUIS IIPOJOJIKECHUS 00pa30BaHUs M CaMO0OOpa30BaHus,
OBJIQJICHHEC MaTeMaTHYECKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOJIWMBIMH B ITOBCEIHEBHOM
KU3HHM, JUISI OCBOCHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHMIUIMH ¥  JUCHUILIIUH
npoecCHOHANBPHOTO UKIA, JUIsl TMOJIydeHHs oO0pa3oBaHHMs B 00NacTsIX, HE TpPeOyIOmnX
yriyOJIEeHHON MaTeMaTH4eCKOW MOATOTOBKY;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMO0OOpa30BaHUIO, Ha MIPOTSHKCHUH
BCEU JKMU3HU; CO3HATEIHLHOE OTHOIIEHHWE K HEMPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEITHON MPOdECCHOHATBHON U 00IIIECTBEHHOM IeATEILHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATETLHOCTH;
TOTOBHOCTH K KOJUICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIbHOM,
OOLIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIEeI0BaTENbCKOM, MPOEKTHOM M JIPYyrUX BHAAX
JIeSITeIIbHOCTH;

OTHOIIIEHHE K MPOPECCHOHATHHOU IEATETHPHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM;

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

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh, KOHTPOJMPOBATH M  KOPPEKTUPOBATH  JCSATEIHHOCTD;
MCII0JIb30BaTh BCE BO3ZMOXHBIE PECYPCHI JIJISl TOCTHXKEHHS TOCTABJICHHBIX L[EJIeH U peanu3alnuu
IIJIAaHOB ACATCIBbHOCTH, BI)I6I/IpaTI) YCICHIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYallUIX,

YMEHHE TPOAYKTUBHO OOINAThCSA M  B3aUMOJCWCTBOBATH B  TIPOIECCE COBMECTHOMN
NESTENIbHOCTH, YYHUTHIBATh TO3UIIMH JPYIrUX YYaCTHUKOB JIEATENBHOCTH, 3()QeKkTuBHO
paspeniaTh KOH(IUKTHI,

BJIQJICHHE HAaBBIKAMU  [IO3HABATENbHOM, y4eOHO-UCCIEAOBATEILCKOM W TPOEKTHOM
NEeSTeNIbHOCTH, HaBbIKAMU  pa3pelieHus 1npodsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/I0B PEIlIeHUs] MPAKTUUECKUX 3aj1a4, IPUMEHEHHUIO Pa3IN4HbIX
METO/IOB MMO3HAHUS;

FOTOBHOCTb M  CHOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(pOpPMallMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAs YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMAIHH,



KPUTUYECKH OIIEHWBATh W WHTEPHPETUPOBATH HHEGOPMAIHIO, TOJYYaeMYI M3 Pa3TUIHBIX
HCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOIO TOUYKY
3pEHMS, UCIIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BJIaJICHUE HABBIKAMM I103HABATEIbHON Pe(JICKCHHM KaK OCO3HAHMS COBEpPINACMBIX JCHCTBUH U
MBICJIMTEIIBHBIX TTPOIECCOB, UX PE3YJILTATOB U OCHOBAHWM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATEIbHBIX 33/1a4 U CPEJCTB JJI UX JJOCTUKCHUS;

LEJICYCTPEMIICHHOCTh B IIOMCKaxX M INPUHATHH PEIICHUN, COOOPa3UTEIbHOCTh M HHTYHWIIHS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEACTABICHUH; CIMOCOOHOCTh BOCIPUHUMATH KPAcoTy U
rapMOHHUIO MUPA;

npeomemmuuix:

c(OPMHUPOBAHHOCTh NPEJCTABICHUNH O MaTEeMAaTUKE KaK 4acTH MHPOBOH KYyJIbTYPbI M MECTE
MaTeMaTHKU B COBPEMEHHON LMBUIIM3ALIMHU, CLIOCO0AX ONMHUCAHUS SIBIICHUH pealbHOro MHUpa Ha
MaTE€MaTUYECKOM S3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUM O MaTEeMAaTHYEeCKUX IOHATHAX KaK BaKHEHIIMX
MaTE€MaTUYeCKNX MOJENAX, MO3BOJLIIOIIMX OINKCHIBaTh M HU3y4aTb PA3HBIE IIPOLIECCHl U
ABJICHM; IOHMMaHUE BO3MOXKHOCTH aKCUOMATUYECKOT O IIOCTPOCHUS MaTEMAaTUYECKUX TEOPHA;
BIIQJICHUE METOJAaMHU JIOKA3aTeIbCTB M AJIrOPUTMOB PELICHUS, YMEHHE HUX IPUMEHSITH,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKIECHUS B XO/I€ PELICHUS 3a/1a4;

BIAJCHUE CTAHAAPTHBIMU IPUEMAMHU PELIECHUS PALUOHAIBHBIX M HPPALMOHAIBHBIX,
IIOKAa3aTeNbHbIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHUN W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM UYHUCJIE JUIS MIOMCKA IIyTH PELICHUs
Y WIIIOCTPALMY PELLIEHUS YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTH NPEACTABIECHUII 00 OCHOBHBIX MOHATUSIX MaTeMaTHUYECKOTO aHaIu3a U UX
CBOICTBaX, BJIQJICHHME YMEHUEM XapaKTepU30BaTh IIOBEACHHE (PYHKIUH, HCIOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUM JJIA OIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

BIIQJICHUE OCHOBHBIMM IIOHATUSMH O IUIOCKMX W IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOICTBaX; C(OPMHUPOBAHHOCTh YMEHHUS  pPAacClO3HABAThH
reoMeTpuueckue (Urypsl Ha ueprexax, MOJENAX U B peaJbHOM MHUDPE; MPUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuyecKux Gpuryp u GopmyI A peleHusl reOMETpUUECKUX 3aad
Y 33]1a4 C PAKTUYECKUM COACPKAHUEM;

c(OpPMUPOBAHHOCTh TPEACTABIEHUN O MpoleccaX M SBICHUSAX, WUMEIOLIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKMX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE, OCHOBHBIX IOHATHAX
JJIEMEHTApPHOU TEOPUM BEPOSATHOCTEH; YMEHUM HAxXOIUTh M OLEHUBATh BEPOATHOCTHU
HACTYIUIEHHSI COOBITUI B MPOCTEUIINX MPAKTUUECKUX CUTYaIlUSAX U OCHOBHbBIE XapaKTEPUCTUKH
CIIy4alHBIX BEJIIMYUH;

BJIQJICHUE HAaBBIKAMHU WCIIOJIb30BAHHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IIPH PELICHUH
3a/1a4.

[Tporpamma paccuntana Ha 355 gacoB crenuanbHOCTAM CITO Texauueckoro mpodus. M3 Hux

aymuTopHas (oOs3aTenbHAs) Harpy3ka oOydarommxcs — 234 dYaca; caMOCTOsTeNNbHas padoTa
(BHeaynuTOpHAas) oOyvaronmxcs — 99 gacos.

B xoJie uzyuenus: JUCHUILIMHBI IPOTrpaMMOoi ipeycMoTpenbl 10 KoHTpobHBIX padoT: Ne 1 o

pazneny 1; Ne 2 no 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. [IpomexyTounas (opma aTTecTalluu: BO 2 CEMECTPe — MUCbMEHHBIHN dK3aMeH.



2. TeMmaTnyeckui IJIaH

Koua-Bo aya. yacos npu | Camocto-
MakcumajibHasi | 04HOi hopMe 00yueHHs | siTeJIbHAs
HaumeHoBaHue pa3jiejioB U TeM
HArpy3Ka, 4yac. a6, | Tinak. paodora,
Bcero P yac.
pao. 3aH.
BBenenue 3 2 1
Pasjien 1. Anreopa 39,5 29 - - 10,5
Tema 1.1. Pa3zButue noustus o yucie 17 12 5
Tema 1.2. KopHu, cTenenu u gorapu@mol 15,5 12 3,5
Tema 1.3. IIpeoOpazoBanue aireOpandecKux 7 5 2
BBIPOKCHUN
Kountpoabsnas padora Ne 1 no pazneny | 1 1
Paznen 2. OCHOBBI TPUTOHOMETPHUU 225 17 55
Tema 2.1. OcHOBHBIE OHATHUS 3 2 1
Tema 2.2. OCHOBHBIE TPHUTOHOMETPHUYECKUE 75 6 15
TOXIIECTBA ’ ’
Tema 2.3. IlpeoOpa3zoBaHue MPOCTEHIINX 6 4 9
TPUTOHOMETPUYCCKHUX BBIPAKCHHIA
Tema 2.4. ApkcuHyC, apKKOCHHYC, apKTaH- 5 5
TeHC Yncia
Tema 2.5. Ilpocteiimme TpUroHOMeTpHUe- 4 3 1
CKHE YPaBHEHUS U HEPABEHCMBA
KonTpoabHasi padora Ne 2 o pazneny 2 1 1
Paznen 3. ®yHkuum, ux cBOiicTBa M rpa- a1 33 8
puxku
Tema 3.1. ®Oynkuuu. [lonarue o HenmpepbIB- 5 5
HOCTH (PYHKIIUU
Tema 3.2. CoticTBa dpynkmum. I'paduyeckas
untepnpetanus. [Ipumepsr (yHK- 75 5 15
[IMOHAIBHBIX 3aBUCHMOCTEH B pe- ' ’
QJIBHBIX MPOIIECCaX U SIBICHUSIX
Tema 3.3. O6patHble QyHKIUU 45 4 0,5
Tema 3.4. CreneHHble, MoOKa3aTeabHBIC, JIO-
rapuMUYECKue U TPUTOHOMETPH- 97 21 6
yeckue ¢yHkiuuu. OOpaTHbIE TpH-
TrOHOMETpUYecKne QyHKIIUU
KontpoabHnas padora Ne 3 o pazneny 3 1 1
Paznen 4. Hauajia MaTeMaTH4eCKOro aHAa- 71 47 o4
Jm3a
Tema 4.1. TlocnenoBaTeIbHOCTH 5 4 1
Tema 4.2. IlpousBoHast ¥ €€ MPUMEHEHHE 43 28 15
KonTpoabubie padorsbl Ne 4,5 o remam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHast 1 HHTETPa 23 15 8
KonTpoabHas padora Ne 6 o Teme 4.3 1 1
Pa3nes 5. YpaBHeHus1 M HEPaBEHCTBA 44 29 15




Tema 5.1. YpaBHeHUS U CUCTEMBI YPaBHECHUM.

HepaBenctBa u cucreMel Hepa- 44 29 15
BEHCTB C JIByMsI IEPEMEHHBIMU
KonTtpouabsnas pa6ora Ne 7 o pazneny 5 1 1
Pazgen 6. DinemeHTa KOMOMHATOPUKH, TEO- 20 13 v
pusi BEPOSITHOCTEN U CTATUCTHKA
Tema 6.1. OcHOBHbIE MOHATHA KOMOHMHATO- 6 4 9
PUKH
Tema 6.2. DneMeHThI TEOpUs BEPOSITHOCTEH 9 6 3
Tema 6.3. DnemMeHTbl MaTeMaTHYeCKOM cTa- 5 3 5
TUCTUKHU
KonTtpoJubnas pa6ora Ne 8 no pa3neny 6 1 1
Pa3nea 7. 'eomerpus 82 o4 28
Tema 7.1. IIpsiMble U IIIOCKOCTH B MPOCTPaH- 18 12 6
CTBE
Tema 7.2. MHOTOTpaHHUKH 12 8 4
Tema 7.3. Tena u mOBEpXHOCTH BpAIICHUS 14 9 5)
KounTtpouabnas padora Ne 9 o reme 7.1 - 7.3 1 1
Tema 7.4. VI3aMepeHus: B reOMETpUH 27 18 9
Tema 7.5. KoopauHaThl 1 BEKTOPHI 11 7 4
Kontpoabnas padora Nel0 o teme 7.4-7.5 1 1
KoncyabTanumn 22
Hroro: 355 234 99




3. Coaep:xanue y4eOHOM QU CIUIIIHHbI
BBenenue

Martemaruka B HayKe, TEXHUKE, DKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOU
nestenbHoCcTH. Llenu v 3a1aun n3ydeHus: MaTeMaTUK Ipu ocBoeHuu crienuanbaocteit CI10.

CamocrosiTeibHas pabora

Hanmcanue coobmennii Ha Temy «VlcTopusi BOSHUKHOBEHHSI MaTeMaTUKNy, «MaTteMmaTuka
JpeBHOCTU», «MaTeMaTHKa B COBpPEMEHHOM MUpe» (I10 BEIOODPY).

Paznen 1. Aareopa

Tema 1.1. PazBuTHe NOHATHA 0 YUCTIE

Lensie u pamuoHanbHbIe 4YHCHa. JlelcTBUTENbHBIE YucHa. [IpubaudicerHvlie BbIYUCTEHUS.
Komnnexcnvie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu un crenenu. KopHu HaTypaiabHON CcTeneHM M3 yuciaa W uUX cBoicTBa. CTeneHu c
palMOHAIbHBIMU TOKAa3aTeNsIMH, UX CBOMCTBA. CTENEHU C JEHCTBUTENIbHBIMU MOKA3aTEISMH.
Ceoticmea cmenenu ¢ oelicmeumenbHblM NOKa3amesnem.

Jlorapudm. Jlorapudm umcaa. OcHOBHOE jorapuMHUUYECKOe TOXKIECTBO. JleCATUYHBIC U
HaTypaJyibHble Jorapu@msl. [IpaBuna nelictuii ¢ norapupmamu. [lepexoa kK HOBOMY OCHOBAHUIO.

IIpeoGpa3zoBanue anredpamyeckux BbIpazkeHmii. [IpeoOpa3zoBaHue palMOHANBHBIX, Hp-
PAlMOHATILHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUYECKUX BbIPAXKECHUI.

Apudmerndeckue AeWCTBUSA HaJ YUCIAMH, HAX0XK/I€HHE MPUOIMKEHHBIX 3HAUCHUH BETUYUH U
MOTPENIHOCTEN BHIUUCICHHM (aOCOTIOTHON U OTHOCUTEIBHOW), CPABHEHHUE YHCIIOBBIX BBIPAXKEHUH.

Bolunciienre u cpaBHEHNHE KOpPHEH. BBINTOHEHNE pacyeToB C pauKalaMH.

Pemenue nppannoHanbHbIX ypaBHeHHN. HaxoxaeHne 3HaUeHUN CTENEHEN ¢ paluOHAIbHBIMU
nokasarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BbIpakeHU, coiepKallux creneHu. Pe-
LICHUE TIOKA3aTENIbHBIX YPaBHEHUM.

Pewienne npukiiaHbeIX 3aaad.

HaxoxneHue 3HaueHuil torapudma no nmpous3BojIbHOMY OocHOBaHUIO. Ilepexon ot oaHoro oc-
HOBaHUS K JIpyromy. Beruucnenue u cpaBHeHue jorapudmos. JlorapudmupoBanue u moTeHIUpo-
BAHHE BBIPAKECHUM.

[TpuGnnKkeHHbIe BEIYUCICHUS U PELICHUS NPUKIIaIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEeHHH.

Tema 1.3. IIpeo6pa3oBaHue ajiredpanv4ecKux BbIpaKeHuii

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALMOHAIBHBIX CTEMEHHBIX, MOKA3aTelIbHBIX U
norapu(MUUECKIX BBIPAKCHHH.
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o

10.
11.

12.

13.

CamocrosiTesbHast padoTa

Hanucanue cooOmenust Ha temy: «lcropuss BOZHMKHOBEHUs MaTeMaTHUKW», «MaTemaTuka
npeBHOCTHY. «MaTeMaTHKa B COBpEMEHHOM MHpPE» (10 BBIOODY).

Hanucanue coobuienus Ha temy: «Bo3HuKHOBEHHE M pa3BuTHe yuciaay, «Cekper apaOCKux
dp», «udpsl, UX BUIBI U HCTOPUS pa3BUTHN», «CueT npeBHel Pycuy» (1o BEIOODY).
CocraBieHHE TECTOBBIX 33aJaHUI Ha BCE JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU.

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

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

Hanucanue coobmenus Ha temy «VcTopHsi BO3HUKHOBEHMsI KOMIUIEKCHOTO yucia», «Pas-
Jau4YHbIe (POPMBI 3alMCU KOMIUIEKCHOTO 4Hchay, «lIpuMeHeHne KOMILIEKCHBIX 4Yucem» (1o
BEIOODY).

Pemenue 3amay Ha temy «CTeneHb ¢ ACMCTBUTEIBHBIM MTOKA3aTeNIEM U €€ CBOMCTBa (10 UH-
JMBUIyaIbHOMY 3aJJaHUIO).

Pemenne 3anau Ha Temy: «KopeHb N-oil creneHu U3 yucia» (110 UHIMBUIYaIbHOMY 3aja-
HUIO).

Pemenue 3anau Ha TeMmy: «PelieHne nppaldoOHAIbHBIX YpPaBHEHUI» (IO UHAWBUIYaIbHOMY
3a[aHHUIO).

CocraBieHne TECTOBbIX 3aJjaHuil o Teme: «KopHH, cTeneHn».

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

Pemenue 3ana4 Ha Temy «lIpeoOpa3oBanue jorapupmMuUUECKUX BbIpAXKEHUN» (110 UHIUBHUIY-
ATBHOMY 3a/IaHHIO).

CocraBnenue KpoccBopza Ha TeMy «CTeneHu, KOpHH, JTorapuMBbD».

KonTpoabsnast padora Ne 1 no pazneny 1
Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIC TOHATHSA

Panunannas mepa yrna. BpamatenbHoe nukeHue. CHUHYC, KOCHUHYC, TAaHI'€HC U KOTAHTEHC

qucia.

Tema 2.2. OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA

®opmynsl npuseneHus. Popmynsl cioxkeHus. @opmynsl yaBoeHus Popmyavl nNOJOBUHHO20

yena.

Tema 2.3. IIpeoOpa3zoBaHusi MPOCTEHINMX TPUTOHOMETPHUYECKUX BbIPAKEHU I

[IpeoOpazoBanre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEIECHUE U MIPOU3BEACHUS B

CyYMMY. BbzpaofceHue MmpuUucOHOMempu4eCcKux gbyHKuud uepes maHeeHc NOJ0BUHHO20 apcymenma.

Tema 2.4. ApKCHHYC, APDKKOCHHYC, APKTAHI€HC YHUCJIA

OO6paTHbie TpUroHOMEeTpUYeCcKne GyHKIIMH. APKCUHYC, apKKOCHUHYC, ApKTaHT€HC.

Tema 2.5. TpuronomeTpuyeckue ypaBHeHHs 1 HEPaBEeHCTBA

11



[Ipocreiiliue TpUroHOMETpUYECKUE ypaBHEHUS. [Ipocmeiiuiue mpucoHomempuiecKue Hepa-
eeHcmaa.

Oo0paTHble TPUTOHOMeTPpHYEeCKHe PYHKIMHU. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.

Panuannsiii MeTO U3MEPEHUS YIIIOB BPAILICHUS U CBSI3b C TPaAyCHON MEPOI.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYIbI CJIOXKEHUS, YIABOCHUS, MPeoo-
pa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (YHKIUKA B TPOM3BEICHUE, MPEeoOpa3oBaHUE IIPO-
U3BE/ICHUsl TPUTOHOMETpHUECKUX (QyHKUMH B cymmy. IIpocTeiiiiue TpUroHoMeTprUuecKue ypas-
HEHUS U HEPaBEHCTBA.

OO6patHble TpUroHOMETpUYeCKUe GYHKIINH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

CamocrosiTesqibHasi padoTa

1. Hanucanue cooOmenust Ha temy: «/cTopus BOZHMKHOBEHMSI M Pa3BUTUS TPUTOHOMETPHUMY,
«IIpoucxoXIeHNN €TUHUIL U3MEPEHHUSI YTIIOBY (110 BEIOOPY).

2. Pemenue 3anau Ha Temy «lIpuMeHeHre GOpPMYI CIIOKEHHS K YIPOILIEHUIO TPUTOHOMETpUYe-
CKUX BBIP@KCHUIT» (110 MHIUBHIYAILHOMY 33/IaHUIO).

3. CocraBieHue TeCTOBbIX 3afaHuil o TeMe «lIpumenenue GpopMys TPUrOHOMETPUHU K Ipeod-
Pa30BaHUIO TPUTOHOMETPUUYECKUX BBIPAKEHUI».

4. Pemenue 3ana4 no teme: «Dopmyiibl mpeoOpazoBaHUs TPUTOHOMETPUUECKON CyMMBbI (pa3HO-
CTH) B IPOM3BEICHUEY (110 MHANBUIYATBHOMY 33JJaHHUIO).

5. Pemenue 3agau no teme: «®opMyibsl mpeodpazoBaHKsl TPUTOHOMETPUUECKOTO MPOU3BEIEHUS
B CyMMY (pa3HOCTb)» (10 HHMBHYaIbHOMY 33/IaHUIO).

6. Pemenue 3amau no teme «TpuroHoMeTpuyeckue ypaBHEHHs» (IO MHIUBUAYaJIbHOMY 3aja-
HUIO).

7. TlonroroBka MMHM — mpoekTa 1o Teme: «lIpumeHenue tpuroHomerpuu B usuxe. ObracTu
[PUMEHEHUS TPUTOHOMETPUI.

Kontpoabnas padora Ne 2 o pazaeiny 2

Pa3nesn 3. @yHKUMHU, X CBOWCTBA U rpaQuKu
Tema 3.1. @®ynkuuu. [lonsiTHE 0 HENPEPBHIBHOCTH (PYHKIMHU

@ynkuuu. O0nacTe onpeneseHls U MHOXKECTBO 3HaueHHi; rpaduk (yHKIHH, TOCTPOCHUE
rpadukoB QYHKIMHA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa pynkuun. I'papuyeckasi untepnperanus. [Ipumepsl
(PYHKIHMOHAJBHBIX 3aBHCUMOCTEI B peajibHbIX Mpoueccax U siBJeHUsIX

CpoiicTBa (QyHKHHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTrPAHMUYEHHOCTbH, IEPHO-
TUYHOCTh. [IpoMexyTku Bo3pacTaHus W YObIBaHHsA, HauOoOJblllee W HAaUMEHbIIEe 3HAuYeHUS,
TOYKHU dKcTpeMyMa. ['paduueckas unrepnperanus. [lpumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B
peaslbHBIX TpoIleccax U SIBICHUAX. ApupMmeTHueckue omnepauuud Hajx QyHKuusmu. CroxHas
bynkuus (komnosuuus). Ilonamue o nenpepvigHocmu QYyHKYUU.

Tema 3.3. O0paTHble pyHKIUH

Oobpamnuvie ¢hynkyuu. O61aCTh ONpEEIIeHUs U 00JIaCTh 3HaYeHU oOpaTHOM (yHkumu. I'pa-
¢buk oOpaTHOU DyHKITHH.
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Tema 3.4. CTeneHHble, NOKa3aTelbHbIE, JJOrapupMudeckne i TPUTOHOMeTpHYecKHe (PyHK-
nuu. O0paTHble TPUTOHOMETpHUYECKHE (PYHKIMHU

Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpazoBanus rpadukos. [lapanienbHbli IepeHOC, CUMMETPUSI OTHOCUTENIBHO OCe KOOop-
JUHAT U CUMMETPHUS OTHOCUTENIBHO Hayajla KOOPJIAUHAT, CAMMETPHUSI OTHOCUTENBHO MPSMON Y = X,
pacTsbKEeHUE U CKaTUe BAOJIb OCel KOOpAUHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMHU B PEaJbHBIX IPOLECCaX U3 CMEKHBIX JUCIIU-
wuH. Onpenenenne pyakuuid. [loctpoenue u urenue rpadukoB GhyHkuuid. MccnenoBanue GyHK-
ruu. CBOKMCTBA JIMHEWHOU, KBagpaTUIHOW, KYCOYHO-TMHEHHOW M JPOOHO-TMHEHHON (HYHKITUH.
HenpepriBable u nepuoanyeckue Gynkuuu. CBoiicTBa u rpaduku cuHyca, KOCHHYyca, TAHTEHCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITUH.
[TpeoOpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue xonedanus. [Ipuknaaneie 3aaayn.

[TokazarenbHble, TorapudMUIecKie, TPUTrOHOMETPUUECKUE YPAaBHEHUS U HepAaseHCmad.

CamocrosiTesibHas padora

1. BeinonHeHne NPakTUYECKOrO 33aHUs HA ONKUCAHKE CBOMCTB (PYHKLIMU IO JTAHHOMY IrpapuKy
(M0 MHAMBUIYaJIbHBIM BapUaHTaM).

2. BromonHenue rpaduueckoil paboThl Ha TeMy «JDJeMEHTapHble NpeoOpa3zoBaHUs Tpaduxa
GyHKIMM» (10 UHAUBUAYAJIbHBIM BapUaHTaM).

3. Beimonnenne rpaduueckoit paboTel Ha mMocTpoeHue rpaduka (HyHKIUH, 0OpaTHOW NaHHOM

(o maHHOMY TpaduKy).

Pemenue 3a1a4 Ha mocTpoeHue rpa)ukoB CTENEHHbIX (YHKIMN U OMHMCAaHUE UX CBOMCTB.

Pemenue 3a1auy Ha onucaHue CBOMCTB M MOCTPOEHHUE rpadrka moka3aTeIbHON (PYHKIIMH.

6. BrmonHenue rpaguyeckoil paboThl Ha MOCTpoeHUE rpaduka nmokasaTeaIbHON GYHKIMU TyTEM
AIIEMEHTAPHBIX TPe0Opa30BaHUiA.

7. BrmonHenue rpaduueckoi paboThl Ha MOCTpoeHHE Ipaduka JorapuPpMUyeckor (HyHKIUH
IyTEM JIEMEHTapHbIX NpeoOpa3oBaHuil (IO NHIUBUAYAIbHBIM BapUaHTaM).

8. Tloctpoenue rpadukoB GpyHkuuii Y = a Sinx + b; y = a cosx + b (mo unanBHIYyansHbIM Bapu-
aHTaMm).

9. BemmonneHue rpaduueckoil paboTsl Ha ocTpoeHue rpadgukoB GpyHkMit Yy =atgx + b; y = a
Ctgx + b (mo nHAMBUIYaTbHBIM BapUAHTaM).

10. I'paduueckas pabora Ha MocTpoeHue rpaukoB TPUTOHOMETPUUECKUX (QYHKIMN MyTeM 3Jie-
MEHTapHBIX IPe0Opa30BaHU.

oA~

KonTpoabnas padora Ne 3 o pazaeny

Paszgen 4. Hauana MaTeMaTHYECKOr0 aHAJIN3a

Tema 4.1. ITocJie10BATEJIBLHOCTH

ITocaemoBaTe ILHOCTH. Croco05bI 3aIaHus n CBOMCTBa YHUCIIOBBIX
MocJIeIoBaTebHOCTeH. [lonsamue o npedere nociedosamenvrocmu. Cywecmeosarue
npeoeia  MOHOMOHHOU 02PaAHUYEHHOL nocne008amenbHoOCmi. CyMmMupoBaHue

noclneaoBarenbHOCTel. beckoHeuHO yObIBaroIas TeoMeTprudecKast MpOTPECCHs U €€ CyMMa.
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Tema 4.2. Ilpon3BoaHasi U ee NPpUMeHeHH e

IIpousBoanas. [lorstue o mpon3BoaHON DYHKIIMH, €€ TEOMETPUUYCCKUN, MEXaHUUECKHMA
U (GuU3MYECKUH CMBICT. YpaBHEHUE KacaTelbHOW K Tpaduky ¢yHknuu. IlpaBuma u
dbopmynsl  nuddepeHupoBaHusa, TaOMWIIa MPOU3BOAHBIX AJIEMEHTAPHBIX  (YHKIIHH.
[Ipou3BogHBIE CYMMBI, Pa3HOCTH, MNPOU3BEACHUS, 4YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkui. [IpuMeHeHHe NPOW3BOJHONW K HCCIASAOBAHUIO (QYHKIUNA H
noctpoeHnto rpaduxoB. HaxoxaeHue HawOONBIIETO, HAWMEHBIIETO 3HAYCHUS W
9KCTpeMalIbHbIX 3HadeHU (yHKUUU. [Ipouzeoonvie obpamuoi QyHKyuu u KOMNO3UYuUU
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHON [UIsI HaXOXKACHUS HAWIYYIIETO pPELICHUS B
MPHUKIATHBIX 3a7adax. Bropas mpousBojHas, €e TeOMETPUYCCKU U (HU3MUECKUN CMBICIH.
HaxoxaeHnue ckopocTH [uis mpoiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

Kourpoabshbie pa6oTnl Ne 4, 5 o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 HHTerpaJ

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHue oOIpeneIeHHOrO0 MHTErpasa s
HAXOXJICHUS IUIOMIAAU KpHUBOJMHEWHONW Tpamnenuu. Popmyna Herotona—IleitbHuna.
[Tpumepsl IpUMEHEHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padoTa

1. Pemenue 3a1au Ha BbIYKCIICHUE Tpeena (GYHKIUK Ha OECKOHEUHOCTH (IO MHAMBHIYasb-
HOMY 33JIaHHUIO).

2. Pemenue 3amau Ha npuMeHeHue npasui JuddepeHipoBanus (M0 UHAUBUYATbHOMY 3a-
JTAHUIO).

3. Pemenue 3amau Ha HaXOX/IEHUE MPOU3BOIHON CTENICHHOM, MOKa3aTeIbHON U JIorapupmu-
4yecKOM (YHKIMH (110 MHIUBUIYaJIbHOMY 33JaHUIO).

4. Pemenue 3ama4 no teme: «HaxoxxaeHne Npor3BOTHOM CIIOKHON (QYHKLIUM» (110 MHAUBHUITY-
ITBHOMY 33JIaHHIO).

5. Pemenue 3amay Ha HaXOXK/IEHWE 3HAYEHMs MPOU3BOAHON B TOUKE (IO MHAWBHUIYabBHOMY
3aJIaHHIO).

6. Hamucanue coobmenus Ha Temy «Vcropus quddepeHaIbHOro ncurcneHusy, «lIpume-

HEHUE MPOM3BOIHOM B (puzmke» (110 BHIOOPY).

CocraBieHre TeCTOBBIX 3a1aHuii TIo TeMe «I [pon3BoHast HyHKIMI.

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

9. Pemenue 3amau o teme: «lMccnenoBanue GyHKIMU Ha SKCTPEMYMBI C MTOMOIUIBIO TIPOH3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

10. Hammcanue cooOrmieHust Ha Temy: «lIprMeHeHne BTOpoi Mpou3BOAHOM B usuke», «IIpo-
M3BOJIHBIE BBICIINX TOPSAKOB U X IPUMEHEHHE» (II0 BBIOOPY).

11. Pemenue 3a1a4 Ha uccieoBaHUe (PYHKIMA HA MOHOTOHHOCTB C TOMOIIIBIO BTOPOI MPOM3-
BOJTHOM (110 MHAMBUIyaIbHOMY 3a/IaHHIO).

12. Pemenue 3a1au no teme: «MccnenoBanue (GyHKIMU HA HANpaBJI€HHUE BBITYKJIOCTH rpaduka
Y TOYKHU TIepernday (Mo MHIUBHUIyaTbHOMY 3a/IaHHIO).

13. Bemonuenue rpadudeckoii padbotsl «ccnenoBanue pyHKIUHM U IOCTPOSHUE ee rpaduka
10 Pe3yJIbTaTaM MCCIIEI0BaHUS (OMMCAHUE CBOUCTB (PYHKITHH).

14. Bemonuenue rpadudeckoii padbotsl «ccnenoBanue pyHKINM U IOCTPOSHUE ee rpaduka
0 Pe3yJIbTaTaM MCCIeI0BaHUsD (MTOCTpoeHHe Tpaduka PyHKIHN).

~
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15. Pemrenue 3a7a4 Ha HaXOXKJICHUE HAUOOJBIIETO (HAMMEHBINET0) 3HaUCHUS (YHKIIMU Ha OT-
pe3ke (110 UHIMBUIYaIbHOMY 331aHHIO).

16. CocraBnenue kpoccBopaa no teme: «OCHOBBI TU((epeHIINATbHOI0 UCUUCIICHUSD.

17. Pemenue 3ama4 Ha HAXOXKICHUE MEpBOOOpazHON (PyHKIMU (10 MHAWBUIYATBHOMY 3aj1a-
HUIO).

18. CocraBnenue TecTOBBIX 3aJaHui 110 TeMme: «HeorpeaeeHHbIi HHTETpa.

19. Hammcanue pedepara uiam 1okiaana Ha TeMy: «VICTOpHsl MHTErpaIbHOIO UCUUCICHUS, CO-
obmenus «Metoa ucueprbiBanus Apxumena» (1o BEIOOpY).

20. Pemienue 3a/1a4 Ha BEIYMCIICHUE OIPE/ICNICHHOIO MHTErpajla C UCIIOIb30BaHUEM €ro CBONCTB
(10 MHAVBHUYaTLHOMY 3aIaHUIO).

21. Pemienue 3a7a4 Ha BBIYMCIICHUE ONPEIEIEHHOIO MHTErpaia (o MHAMBUIYAIbHOMY 3ajia-
HUIO).

22. TlonGop u permienue 3a1a4 1o teme: «OnpeiesIeHHbI HHTerpail B FTeOMETPHN.

23. Pemrenune 3amgau mo teme: «OmnpeneieHHbll HTErpai B (usnke» (M0 MHAMBUIYATBHOMY
3aJIaHHUIO).

24. Cocrapienue Tabmuipl «OnpenereHHbId HHTErpal B TEOMETPUH U (DU3HKE).

25. IlonroroBka MuUHM — mpoekTa 1o teme: «lIpeapicTopusi MaTeMaTHYEeCKOro aHaJlu3a.
3HavYeHre POU3BOJHOM B PA3IMYHBIX 00IACTAX HAYKH.

KonTpoabubie padotsl Ne 6 o Teme 4.3.
Pasnes 5. YpaBHEeHHUsI H HEPABEHCTBA

Tema 5.1. YpaBHenus u cucrembl ypaBHeHunii. HepaBeHcTBa U cCTeMbl HEPABEHCTB C
ABYMSI lepeMeHHbIMU

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

KopHu ypaBHeHUI. PaBHOCHUIIBHOCTh YPaBHEHH, HEPABEHCTB, CUCTEM.

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

HepaBencrBa. PannoHalbHBIE, UppPALMOHAIIBHBIC, MTOKA3aTEIbHbIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIC TTPUEMBI X PEIICHHUS.

Hcnoab30BaHue CBOMCTB U rpadukoB GyHKIUMA NPH PelIcCHUHA YPABHEHUI M Hepa-
BeHCTB. Meton uHTepBaioB. M3o00pakeHHMe Ha KOOPAMHATHOM TIJIOCKOCTH MHOECTBA
pELIEHUI YPaBHEHUN U HEPABEHCTB C JABYMS IIEPEMEHHBIMU U UX CUCTEM.

[Ipuknanseie 3aga4n

[IpumeneHne MaTeMaTUYECKUX METOJOB IS PELIEHUs COAEPIKATENbHBIX 3a/ad U3 pas-
JUYHBIX 00JIaCTEH HAYKU U TIPAKTUKH.

HNutepnperanus pesyibrara, y4eT peajJbHbIX OTPaHUYCHUM.

CamocrosiTesbHast padora

1. Hamucanue KoHCTIEKTa HA TeMy «MeTO/Ibl pElIeHHs] UPPALMOHAIBHBIX YPABHEHU.

2. Pemenne 3amau  Ha Temy «PelreHue UppanMoOHAIBHBIX  ypaBHEHHi» (10
WHIMBUTyJILHOMY 3aJIaHHUIO).

3. Pemenne 3amau Ha Temy «PemieHue UppalMOHAIBHBIX  HEpaBeHCTB» (IO
WHIMBUTyILHOMY 3aJIaHHUIO).

4. Pemenue 3amaq Ha TeMmy «lloka3zaTenbHbIC ypaBHEHHS M METObI MX perieHus» (o
WHIMBUTyILHOMY 3aJIaHHUIO).
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5. PemieHne noka3aTeabHbBIX U JOrapu()MHUUSCKUX ypaBHEHHH rpadUuecKiuM METOA0M (10
WHMBUTyILHOMY 3a/IaHHUIO).
6. Pemenue 3amau Ha Temy «[loka3aresnbHble HepaBeHCTBa» (MO0 HMHAUBUIYATLHOMY

3a/1aHHIO).

7. CocraBieHHe TECTOBBIX 3aJaHuii Ha Temy «VppalMoHanibHbIe M IMOKa3aTe/IbHbIC
YPaBHECHUA).

8. Hamucanue koHcrekta: «Buabl JorapupMUYECKUX ypaBHEHHH W METOABI HX
PELICHUSY.

9. Pemenume 3amau Ha Temy «PemieHue JorapuMuueckux — ypaBHeHHD» (1O
WHMBUTyILHOMY 3a/IaHHUIO).

10. CocraBnenue kpoccBopaa 1o teme: «llokazatenpHas U gorapupmuyueckass yHKIUU

11. Hamucanue koHcrekTa Ha TeMy «OCHOBHBIE METOJbI PELIEHUS] TPUTOHOMETPUUECKUX
ypaBHEHUI».

12. Pemenue 3amau Ha TeMy «PemieHne TPUTOHOMETPHUYECKUX YPABHEHUH Pa3INYHBIMH
MeToAammy (10 UHIUBHIYaTbHOMY 33/IaHUIO).

13. CocraBnenue KpoccBopaa o Teme: « T puronoMerpuyeckie QyHKIum.

14. Pemenue 3amau Ha Temy «PelleHne cUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU
rpaguyeckuM MeToI0M (10 MHIMBUIYaTbHOMY 3aJaHHIO).

KonTpoJubnbie padorsl Ne 7 1o pazneny 5

Paznen 6. KomOnHaTropuka, CTaTUHCTHKA M TEOPHUSI BEPOATHOCTEM
Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOWHATOPUKH W €€ POJIb B PasziIMYHBIX cepax UeIoBEUeCKOH
KHU3HeneATeNbHOCTH. (OCHOBHBIE TMOHATHS M TNpaBWiIa KOMOHMHAaTOpHKH. PemieHue
KOMOHMHATOPHBIX 3aJad. 3a/Jaud Ha IMOACYET YhCia pa3MEIIEeHHH, IMepecTaHOBOK, COYeTa-
HU, pemieHue 3agay Ha nepebop BapuaHTtoB. Dopmyna O6uHoma HeroTona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

VcTtopus pa3BuTHs TEOPUH BEPOSITHOCTEH M €€ POJIb B Pa3IMYHbBIX c(hepax YeIoBEUCCKOM
Ku3HeAeATenbHOCTH. Cobblmue, 6eposimHOCMb COObIMUSL, CEOUCMBA 8ePOSIMHOCMEl, ClO-
JHceHue u ymHocenue eeposmuocmeit. IIoHsITHE O HE3aBUCHMOCTH cOOBITHIA. Brrancienue
BEPOSITHOCTEU. JJuckpemuas ciyuainas eeiuyuna, 3aKkon ee pacnpedenenus. duciosvie xa-
PAKMePUCMUKY OUCKPEMmHOU CAyYauHol eenudunsl. [lonamue o 3aKoHe OOILUWUX Uuce.
Ipuxnaonwie 3adauu.

Tema 6.3. Dj1eMeHTHI MATEMATHYECKOH CTATUCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIUMYHBIX chepax deoBeYSCKON KU3HE e
areiapbHOCTU. [IpencraBnenue qaHHBIX (TaOIMIBI, AMArPaMMBbl, TpadUKH), ceHepatbHdas Co-
BOKYNHOCMb, 8blOOPKA, cpedHee apugmemuyeckoe, meouana. Ilonamue o 3adauvax mame-
Mamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.

CamocrosiTesbHasi padora

1. Pemenue 3agau Ha npuMeHeHHe (HOpMysT KOMOMHATOPUKH (TI0 WHIAWBHTyaIbHBIM BapHaH-
TaMm).
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2. Hanucanue cooOmenus Ha Temy «/IcTopysi BOSHUKHOBEHUsI KOMOMHATOPUKWY; «cTopus
OTKpeITUsL popmynel GuHoMa HbroToHay, «Mctopus OoTKpbITHS TpeyroibHHKa [lacka-
5.

3. Hamucanue coobuienust Ha TeMy «BO3HMKHOBEHHE W pa3BUTHE TEOPUU BEPOSITHOCTEI»,

«Benukue MaTeMaTuKy, BHECIINE BKJIAJ] B Pa3BUTHE TEOPUH BEPOSITHOCTEW.

[TonOop u penieHue 3a1a4 Ha OMPEICIICHUE BEPOSTHOCTU COOBITHSI.

[TonGop u perieHue 3a1a4 TEOPUU BEPOATHOCTEN ¢ IPUMEHEHHEM (POpMYJT KOMOUHATOPH-

KU.

6. Pemenue 3a1au Ha BBIYMCIIEHUE YMCIIOBBIX XapaKTEPUCTHUK CIydalHON BEJMYUHBI (110 UH-
JMBUyaJIbHBIM BapHaHTaM).

7. CocraBnenue kpoccBopza Ha TeMy «KOMOMHATOpHKaA, CTATUCTHKA U TEOPHs BEPOSTHO-
CTEW».

o &

8. IloxroroBka MuHM — npoekra 1o Teme: «Teopema Buera u komOuHaTOpUKa».

9. TloxmroroBka MMHHU — TpoekTa 1o Teme: «CiydaiiHbie COOBITHS U UX MaTEMaTHYeCKOe
OIMCAHUEN.

10. IMoaroToBka MHHU — MPOEKTA MO TeMe: «DIEMEHTHI TEOPHU BEPOATHOCTEH B HAPOIHBIX
Urpax».

11. TloarotoBka MHUHHM — MpoeKTa Mo TeMe: «PoJib CTaTUCTUKU U TEOPUU BEPOSITHOCTEH B
pa3sBUTHU (PUBUKUY.

KonTtpoJabubie padorsl Ne 8 no pazzneny 6

Pazgea 7. I'eomerpus
Tema 7.1. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHue AByX NPsSMBIX B IIPOCTPAHCTBE. YTOJI MEXAY NpsMbiMU. B3a-
MMHOE€ PACMOJIOKEHHE MNPSAMBIX M IIOCKOCTeW. [lapamienbHOCTh MpSAMON M TIIIOCKOCTH.
[TapannenbHOCTh MUIOCKOCTER. IleprneHAUKYIAPHOCT NMPSIMOM M ILIOCKOCTH. llepnennau-
KYJISIp M HaKJIOHHAsA. YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO. Teopema 0 Tpex NmepreHInuKyJis-
pax. /[IByrpaHHbBIA yroy. Yroia MeEXAYy IUIOCKOCTAMH. IleprneHauKynspHOCTh ABYX
IIJIOCKOCTEM.

I'eomeTpuueckue mpeodpa3oBaHUs MPOCTPAHCTBA: MapaUIETbHBINA MEPEHOC, CUMMETPUS
OTHOCHUTEIIBHO MIIOCKOCTH.

IIpr3HaKku ¥ CBOKCTBA NApaJUIENbHBIX U NEPIEHAUKYIISPHBIX IIJIOCKOCTEH.

PaccTosiHne OT TOYKM 10 TUIOCKOCTH, OT MPSAMOW 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
TUTOCKOCTSIMU, MEKY CKPEIUBAIOIIUMUCS MPSIMBIMHU, MEX]TY TIPOU3BOJIBHBIMU (PUTYpaMU B
MPOCTPAHCTBE.

[TapannensHOe MPOSKTUPOBAHUE U €T0 CBOWMCTBA. Teopema o0 niowaou opmocoHANbHOU
npoexyuu MHO20y201bHUKA. B3auMHOE pacIionoKeHne MPOCTPAHCTBEHHBIX QUTYP.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrorpaHHMKH

Bepuunul, pebpa, epanu mmnocozpannuxa. Pa3septka. MHOrorpanssie yriel. Beimykisie
MHOTrorpaHHuku. Teopema Dunepa.

[Tpusma. [Ipsimas u naknionnas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

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

CummeTpun B KyOe, B apaijieliennumesie, B IpU3Me 1 MUpaMUJIe.

Ceuenus ky0a, IpU3MbI U MTUPAMUBL.

[IpencraBieHre 0 MPaBUIBHBIX MHOTOTPAaHHHKAX (TeTpadape, KybOe, OKTadape, Moje-
Ka3/]pe U UKOCadJIpe).
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10.
11.
12.
13.
14.

15.

Tema 7.3. Tes1a M MOBEPXHOCTH BpAallEHUSI

[Hunuuap u konyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTa, OOKOBasi IOBEPXHOCTh, 00-
pasyromasi, pa3BepTka. OceBble CEUEHUS U CEUEHUs], IapajlleNIbHbIE OCHOBAHUIO.
lap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

KoutpoJabshubie padorsl Ne 9 o remam 7.1.- 7.3.
Tema 7.4. U3mepeHusi B reOMeTPpHH

O6bem u ero uzmepenue. arerpansHas Gopmyia oobema.

@opmynel 00beMa Ky0a, HPSIMOYTOJIBHOTO Mapajulelenunena, MNPU3MBbL, THIHHApPA.
®opmyiibl 00beMa MUpaMuIbl U KoHyca. DopMysibl IIJIOMIANM OBEPXHOCTEH WIMHAPA U
konyca. ®opmyiel o0beMa mapa v miomaau chepsl.

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

Tema 7.5. KoopauHaTbl M BEKTOPBI

[IpsmoyronbHas (nekapToBa) cUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccros-
HUS MEXKY IByMs TOYKaMH. Y PaBHEHUsI OKPYKHOCTH, CPEpbI, n10CKOCmU U NPAMOI.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CloskeHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4ucio. Pa3noxxeHue BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY ABYMs BEK-
topamu. [lpoekuus Bekropa Ha ocb. Koopmuuatsl BekTopa. CKalipHOE MPOHU3BEICHHE
BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB MPU PEUICHUH MAaTEMaTHYECKUX M MPUKIATHBIX
3a/1a4, IPH JI0Ka3aTEIHCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa

Hanucanue coobuienust Ha TeMy «/cTopuss BOSHUKHOBEHHUS reoMeTpun», «CTepeoMeTpus Kak
pazzen reoMeTpun», «OCHOBOIIONIOXKHUKU CTEPEOMETPUIY.

CocraBnenue Tabmunpl «Ciydan B3aMMHOTO PacloOJIOKEHHs MPsIMOM U TuiockocTH. IlpusHaku
MapajuIeNIbHOCTH U MEPIEHAUKYIIIPHOCTH IPSIMOU U ITIOCKOCTI».

Hanucanue xoHcriekra Ha TeMy: «CBoMCTBA MapajleNIbHbIX IIOCKOCTEN».

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

N3roroBneHne MakeTa JByrpaHHOIO yria.

[ToaroroBka MuHM — mpoekTa o teMe: «CuMMeTpHsl B UCKYCCTBE, apXUTEKType, )KUBOIIHCH, B
MIPUPOJE».

Pemenue 3amau mo teme: «OceBoe ceueHne MUINHAPaY (110 UHANBUIYATLHBIM BapUaHTaM).
N3roroBnenune pa3BepTKU KOHyca.

Pemenue 3agau no reme: «CedeHne KOHyca: OCEBOM U MIIOCKOCTHIO, MapaJIETIbHOW OCHOBAHHIO)
(Mo MHAMBHUIYAJIbHBIM BapUaHTaM).

Brinosninenue yeprexeil.

Hanucanue xoHcnekra o teme: «[lnomaaps NoBEpXHOCTH MPOCTPAHCTBEHHOIO TENAY.
Brinonnenue npaktuyeckoro 3aaanus «CTOUMOCTh PEMOHTA MO KOMHATBD».

N3roroBnenune pa3BepTOK MHOIOTPAHHUKOB U BBIUMCIIEHUE UX IJIOMIAACH.

Pemenne 3agauy Ha BBIYHMCIEHHE IUJIOLIAAM TMOBEPXHOCTH MMIMHApPA (IO WHIUBUIYaTbHBIM
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 oObeMoB mpu3M (mis cmem. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuer Bogousmerienus cyaHa» (s crei. 26.02.03).

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

Pemenue 3a1a4 Ha BeIuMcIeHHE 00beMa WIMHIPA (110 MHIUBUYaIbHBIM BapHAHTaM).

Pemenue 3ana4 Ha BbIUMCIEHUE 0OBEMOB TEJI BpallleHUs (110 UHAUBUAYAIbHBIM BApUaHTaM).
Perienue 3amau Ha cocTaBieHUEe ypaBHEHHI MOBEPXHOCTEH B MPOCTPAHCTBE (MpsMasi, IIOCKOCTh,
cdepa) (110 MHIUBHUIYATHLHBIM BapUaHTaM).

BrimonmHenue nericTBUil Hal BEKTOPaAMH B TE€OMETPUYECKONM W KOOPAMHATHOM (opmax ([Jis crie.
26.02.02, 26.02.05, 15.02.01). IIpaktuueckue 3amanusi «IloctpoeHue BEKTOPHOI AUarpaMMbl TOKa
W HampspDKeHHs 3JekTpudeckor nenw» (s crem. 26.02.06); «Pacyer ckopocTH W HarpaBlICHHS
JIBIDKCHUSI Cy[JHA OTHOCHTENIFHO JAHHOTO TI0 MOKA3aHUSM DPaJMOJIOKAIMOHHBIX MPUOOpPOB» (IS
crrerr. 26.02.03).

Hamucanme coobmienus Ha temy «lcronp3oBaHne MeTo1a KOOPAWHAT MIPU PEIIeHHH MaTeMaThuye-
CKUX 3a7au», «[I[puMeHeHune CKaasipHOro MPOU3BECHUS BEKTOPOBY.

[TonroToBka MUHH — IMPOEKTA 1O TeMe: «3araJIki U TAMHCTBEHHASI YHEPTETHKA ITUPAMHID.
[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I eoOMeTpus B )KUBOIIUCKY.

[TonroroBka MUHM — MPOEKTA 1O TeMe: «[ ' eOMETpHsl B CKYJIBITYPE».

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

[TonroroBka MUHM — MPOEKTA 1O TeMeE: «3araJki ¥ TApMOHUS MPABHIIBHBIX MHOTOTPAHHUKOB.
[ToaroroBka MHUHU — MPOEKTa MO TeMe: «30JI0TO€ COKPOBHUIIE €OMETPHH- Jorapudmuyueckas
CIIHPAJIB).

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

[TonroroBka MuHHM — mpoekrta mo teme: «llpukimamHas crepeoMeTpusi B XHMHUU — CO3/IaHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJl OPTaHUYECKUX BEIIECTBY.

Kontpoabubie padorsl Ne 10 o temam 7.4.- 7.5.

3.2. TEMbI COOBIIEHUN

HcTopus BO3HUKHOBEHHS MAaTEMATUKHY;
Maremartuka JpeBHOCTH;

MaremMaTrKa B COBpEMEHHOM MUPE;
BO3HUKHOBEHUE U Pa3BUTHUE YUCIIA;

Cexkper apabckux mudp;

Cuer npesneil Pycy;

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

HcTopus pa3Burus torapupmMos;

Jlorapudmsl BOKpYT Hac;

Hcropus BOSHUKHOBEHMS U PA3BUTUSL TPUTOHOMETPHH;
[TpoucxoxeHne euHUI U3MEPEHNUS YTJIOB;
Hcropus nudpdepeHnnanbHOro MCUUCICHNS;
[TprmMeneHne Npou3BOIHOM B (hU3HKE;

[Ipumenenue BTopoil mporu3BOJHOM B (pr3mKe;
ITpon3BoIHBIE BEICIINX MOPSIKOB U UX IPUMEHEHUE;
HcTopust MHTErpaIbHOrO UCUKCIICHHS,

OCHOBBI HHTETPAJILHOTO UCYHCIICHUS

[TprMeHneHne onpeIeIeHHOrO HHTETpaa;

I'. JIeiiOHMI 1 ero BKJIaJ B pa3BUTHE UHTErPATLHOTO UCUUCIICHHUS;
Merton ncuepnbiBaHus Apxumena;
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Hcropust BOSHUKHOBEHHSI KOMOWHATOPHUKH;

OCHOBOIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeiTus hopMyiel OnHOMa HploTOHA;

Ucropus oTkpeiTus TpeyroibHuka Ilackans;

Bo3HHKHOBEHHE U pa3BUTHE TEOPUH BEPOSITHOCTEM;

Benukue marematuku, BHECIINE BKJIAl B Pa3BUTHE TEOPUH BEPOSATHOCTEH;
HcTopust BOSHUKHOBEHHUSI TEOMETPUH;

CrepeomeTpusi Kak pasjiesl FTeOMETPHU;

Hcnonb3oBaHue METOa KOOPIMHAT NP PELICHUU MAaTEMaTHYECKHX 3a1a4;
[TpuMeHeHne CKaIIpHOTO MPOU3BEICHHS BEKTOPOB.

3.3. UHANBU Y AJIBHBIE ITPOEKTHBI

Teopema Buera u komOuHaTopuka.

[IpenpicTOpus MaTEeMaTHYECKOTO aHaiu3a. 3HAUY€HHE MPOU3BOJHOI B pa3IUuUHBIX OOJIACTIX
HayKH.

CrnyyaiiHble COOBITHS U UX MAaTEMAaTHYECKOE ONHCAHUE.

[IpumeHeHue TpuroHomeTpun B pusuke. O61acTu NpUMEHEHHs TPUTOHOMETPHH.

3araJky 1 TAMHCTBEHHAsI SHEPreTUKA ITUPaMUL.

['eomeTpusi B )KUBOIUCH.

I'eomeTpus B CKyJIBIITYpE.

['eomeTpus B apXUTEKType

3araJKy ¥ rapMOHUS PAaBUIbHBIX MHOTOTPaHHHUKOB.

30510TO€ COKPOBHIIIE TE€OMETPHH - JIOTapUPMUIECKasi CIUPATIb.

MonokpucTaiuisl 1 I11aToHOBEI Tena.

DIEMEHTBI TEOPUH BEPOATHOCTEH B HAPOAHBIX UIPax.

Ponb cTaTUCTUKYU U TEOPHH BEPOATHOCTEH B Pa3BUTHU (PU3HKU.

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

[IpuMeHeHNEe TPOU3BOAHBIX B PA3IMUHBIX 00IACTAX HAYKH.

[TprMeHeHne UHTETPaoB B pa3iIMYHBIX 001ACTIX HAYKH.

Benukue matematuku Poccun, ux BKIIaJ B pa3BUTHE COBPEMEHHON HayKH.
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4. XapaKkTepuCTHUKA OCHOBHBIX BU/JI0B Y4€OHOM 1eATEILHOCTH

00y4aromuxcs

Copep:xanue o0y4eHnst

XapaKkTepuCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTY/IeH-
TOB (HAa YPOBHe y4eOHBIX el CTBHUII)

BBeaenue

O3HakoMJICHHE C POJIbI0 MaTEMAaTUKHU B HayKe, TeX-
HHKE, YKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJIOTHIX
U TIPaKTHYECKOW nesaTenbHocTH. O3HaKOMIJICHHE C
HesIMA M 33Jad4aMd W3y4YCHUS MaTeMaTUKd HpU
ocsoernu npodeccuii CI10 u cnennansrocteit CI1O

AJI'EBPA

Pa3zButne moHATHA O UMCIIE

BrimonHenue apudMeTnueckux ASHCTBUN HAl YKC-
JaMH, COYeTasi yCTHbIE U MMCbMEHHBIE IPUEMBI.
Haxoxxaenue npuOiInKeHHbIX 3HAU€HUH BEJIMYUH U
HOTPEIIHOCTEN BBIUMCIEHUN (a0COIIOTHON U OTHO-
CUTEJIbHOM); CPABHEHUE YMCIIOBBIX BBIPAXKECHUH.
Haxoxnaenue ommbok B npeoOpa3oBaHUSIX U Bbl-
YUCICHUAX (OTHOCUTCS KO BCEM IIyHKTaM Hpo-
IpaMMBbl)

Kopuu, crenenu, norapudmbl

O3HakoMJICHUE C TOHSTHEM KOpHSA N- CTEIEeHH,
CBOWMCTBAMH pAJIUKAJIOB U IPABUIAMU CPABHEHUS
KOpHEH.

@opMyJIMPOBAHUE ONPEACIECHUS KOPHS U CBOWCTB
KOpHEW. BbluucieHne M CpaBHEHUE KOPHEH, BBI-
TOJTHEHUE MPUKHUAKK 3HadeHus1 KopHs. [Ipeodpaso-
BaHUE YHCIOBBIX U OYKBEHHBIX BBIPAKECHHI, CO-
JIepKaAIUX PaguKaIIbl.

Broimonnenue pacuetoB mo Qopmynam, coaepiKa-
UM PAJUKAIIbI, OCYIIECTBIISASI HEOOXOUMBIE TIO/I-
CTaHOBKHM W TpeoOpa3oBanus. OmpenereHue pas-
HOCHWJIBHOCTH BBIPAXKEHUI ¢ paaukaiamu. Pemenne
VMppalMOHAJIbHBIX YPaBHEHUM.

O3HakOMJICHHE C IIOHSATHEM CTENEHU C JICHCTBHU-
TEIbHBIM MOKA3aTEIIEM.

HaxoxneHne 3Ha4eHMI CTENEHHW, MCHOJb3Ys IIPU
HE0OXO0IMMOCTH HHCTPYMEHTAIILHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-i CTENEHH B BUJIE CTENEHHU C
JIpOOHBIM TIOKa3aTesIeM U Ha00O0pOoT.
DopmyJIMPOBAHUE CBOMCTB cTeneHel. Beruncnenue
CTEIEHEN C PaLMOHAJIBHBIM ITOKA3aTeNIEM, BBIIOJ-
HEHUE TPUKUIKA 3HAYEHUSI CTEIECHH, CPABHECHHE
CTEIICHEH.

[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpa-
JKEHHH, COAEpKAIIUX CTEIECHW, NPUMEHSS CBOM-
cTBa. Penmenne nmokazaTebHbIX YPAaBHEHUM.
O3HakoMmiIeHHE C NMPUMEHEHHUEM KOpHEW U cTeme-
HEW MpU BBIYUCIICHUU CPEIHUX, JICJICHUU OTPE3Ka B
«30JI0TOM cedyeHun». Perienue npukiagHbIX 3a1a4d
Ha CJIOHBIE TPOIIEHTHI

[IpeoOpazoBanue  anredOpanvecKux
BBIPAXKEHUI

Brimonnenue npeoOpa3oBaHMil BBIpaXKEHUH, MpU-
MeHeHHe (opMyJl, CBA3aHHBIX CO CBOMCTBAMM CTe-
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neneir u jorapudmoB. Onpenenenne o0IaCTH 10-
MyCTUMBIX 3HAUEHHUH JIOrapu(pMUIECKOTO BBIpaXKe-
Hus. Perenue norapuMudecknx ypaBHEHHH

OCHOBbBI TPUTTOHOMETPUUA

OCHOBHBIC TTOHATHSI

W3yyeHne paidaHHOTO METOJIa M3MEPEHUS YIIIOB
BpAIICHUS M UX CBSI3H C TPaaycHOU Mepoii. 1M300-
paKeHHUE YIIIOB BPAIICHHUS Ha OKPY)KHOCTH, COOT-
HECEHHE BEJIMYMHBI yIJia C €r0 PacIOJIOKECHHEM
dopMynHpOBaHUE OMPEACTICHUI TPUTOHOMETPH-
4ecKUX (DYHKUIMU Ui YIII0B MOBOPOTa M OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJIbHHUKA M OO0BsIC-
HCHUEC UX B3aUMOCBAA3HU

OCHOBHEBIE
TOXKIECTBA

TPUT'OHOMCETPUYCCKHEC

[IpuMeHeHHe OCHOBHBIX TPUTOHOMETPHUUYECKHUX
TOXJIECTB JUIsl BBIYMCIICHHMS] 3HAUYEHUU TPUTOHO-
METpUYECKUX PYHKIUN O OJHON U3 HUX

[IpeoOpa3oBaHus MPOCTEHUIIUX TPUTO-
HOMETPUYECKHUX BbIPAXKEHUI

N3ydyenne OCHOBHBIX (DOPMYNIT TPUTOHOMETPHH:
(opMyIIBI CIIOKEHUS, YABOCHUS, MPEoOpa3OBaHUs
CYMMBI TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3-
BEJICHUE U NIPOU3BEJCHUS B CYMMY U MPUMEHEHUE
IIPpY BBIYUCIIEHUU 3HAUEHUS TPUTOHOMETPUYECKO-
r'0 BBIPAXKEHUS U YIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBAaMU CUMMETPHUH TOUEK
Ha €JIMHUYHOM OKPYKHOCTH M IPUMEHEHHE HUX
JUIsl BBIBOZIA (DOPMYJI IPUBEACHHUS

ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
qucia

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHO-
METpUYECKUX (PyHKIHIA.

N3yueHnne omnpeneneHuil apKCUHyca, apKKOCHHY-
ca, apKTaHreHca 4Mcia, (opMyTupoBaHHE UX,
n300pakeHNe Ha €IMHUYHON OKPY>KHOCTH, IpHU-
MEHEHME ITPU PELIEHUH YPAaBHEHUN

IIpocreiimine  TPUTOHOMETPUYECKHE
YPaBHEHUS U HEpaBeHCmea

Pemenue no gpopmynam U TpUrOHOMETPUUECKOMY
Kpyry IpOCTEUIINX TPUTOHOMETPUYECKUX YpPaB-
HEHHU.

[IpumeHeHune oOLIMX METOIOB PELICHHs ypaBHE-
HUN (NIpUBEACHME K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3iIOKECHHUsI Ha MHOXKMTEIIU, 3aMEHBI IIe-
PEMEHHOW) MpHU PEIIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHUH. YMEHHUE OTMEYATh HA KPYre PEIICHUS
MIPOCTENIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIIMU, UX CBOMCTBA U TPA®UKH

®yukiuu. [loHsTHE O HEMPEPHIBHOCTH
byHKIIUN

O3HakOMIICHHE C TOHSITHEM TIEPEMEHHOM, IpuMe-
paMM 3aBUCUMOCTEHN MEXly TepeMEeHHBIMHU.
O3HakomIIeHHE ¢ TIOHSATHEM Tpaduka, ompeserne-
HUE TPUHAJUICKHOCTH TOUYKU TpaduKy (GyHKIHU.
Omnpenenenue mo ¢opmyse MPOCTEUIIEH 3aBUCH-
MOCTH, BUJa ee rpaduka. Beipaxkenue no ¢popmy-
Jie OTHOM IEPEMEHHOM uepe3 IpyTHe.
O3nakomiieHne ¢ omnpeneneHueM (QyHKIHUH, Gop-
MynupoBaHue ero. Haxoxnenue obnactu onpene-
JIeHUs M 00J1aCTH 3HAUYCHUH PyHKITNH

CgoiicTBa I'paduaeckas

byHKIHH.

O3HakOMJIEHHE C MpUMepaMH (YHKIIMOHAIbHBIX
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uHTepnperauus. [Ipumepsl GyHKIHO-
HaJbHBIX 3aBUCUMOCTEH B pPEaIbHBIX
mpoleccax u sIBJICHHIX

3aBUCHUMOCTE B pEaNbHBIX IMpPOLEccax M3 CMEX-
HBIX AuciUIUIMH. O3HaKOMIJIGHHE C JIO0Ka3aTellb-
HBIMU PaCCYXJIEHUSMU HEKOTOPBIX CBOWCTB JIU-
HEIHON W KBaIpaTW4YHOM (YHKUWH, MPOBEICHUE
UCCIICIOBAHUSl  JIMHEWHOW, KYCOYHO-JIMHEUHOM,
OpoOHO-TMHEHHOW ¥ KBaJApaTHUYHON (YHKUUH,
noctpoenue ux rpaduxos. [loctpoenue u urenue
rpadukoB GpyHkuii. MccnenoBanue GyHKIHH.
CocraBienue BUJOB (PYHKIIM 110 JaHHOMY yCIO-
BHUIO, PEIICHHUE 33/1a4 HA SKCTPEMYM.

Brinonnenue npeodpazoBanuii rpaduka GyHKIMH

Ob6partnble QyHKIIH

Wsydenne nowsamus oopamuoi @ynxkyuu, onpene-
JIeHHE BUJIAa U HOCMpOeHue epaguxa obpamuou
@yHKyuu, HaxodcOeHue ee 00IACMU ONpedeieHUs]
u obracmu 3Havenuti. IlpuMeHEeHHE CBOWMCTB
(GyHKIMN TIPU UCCIIEIOBAaHUM YPAaBHEHHUI U perie-
HUU 3a]1a4 Ha SKcTpemyM. O3HaKOMIIEHUE C MOHS-
THEM CIIOXHOH (PYHKITHH

CremnenHble, mOKa3aTelbHbIE, JIOTaA-
pUPMHIUECKUE ¥ TPUTOHOMETPUIECKHE
¢byuknuu.  OOpaTHble  TPUTOHOME-
Tpu4YecKre QPyHKIIH

Bbruucnenue 3HaueHUil QyHKUMN 1O 3HAYCHHIO
aprymenTta. OmpezelieHue MOJO0KEHUS TOYKU Ha
rpaduke 1o ee KOOpAUHATaM U HA000POT.
Hcnonb3oBanne cBOMCTB PyHKIMIA ISl CpaBHEHUS
3Ha4YeHUH cTereHel u jorapudmos.

[TocTpoenne Tpad)KOB CTEIICHHBIX H JIOTapU(hMHU-
yeckux (yHKuuiiPernienue mokazaTeslbHBIX M JIO-
rapupMHUUECKUX YpaBHEHH U HEPABEHCTB IO W3-
BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TIOHSTHEM HENPEPHIBHON MEepHO-
auueckod (QyHKIMM, (OPMYIMPOBAHUE CBOMCTB
CHUHYCa ¥ KOCUHYCA, IOCTPOEHHE UX TPapuKOB.
O3HakoMJIEHHE C MOHSATHEM TI'apMOHUYECKHUX KO-
ne0aHuii ¥ TpUMepaMi TapMOHUYECKUX Koieda-
HU JUTs1 OMUCAaHUs IPOLECCOB B (PU3MKE U IPYTUX
o0acTsaX 3HaHusl.

O3HakoMJIEHHE C IOHATHEM Pa3pbIBHOM mepuou-
4yeckoi (yHKINH, GOpMYyITUpPOBaHNE CBONCTB TaH-
reHca M KOTaHIeHCa, TOCTPOCHUE UX TPa(UKOB.
[Ipumenenue cBONCTB (GYHKIUI A7 CpaBHEHMS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKIMH, perie-
HUsI TPUTOHOMETPUYECKUX ypaBHEHUU. [locmpoe-
HUe 2pagurkoé obpamHvlX MpPUSOHOMEMPUYECKUX
@ynkyuti u onpedenenue no epaguxam  ux
ceolicms. BpinonHeHne mnpeobpa3zoBaHus rpadu-
KOB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTenbHOCTH

O3HaKOMJICHHE C MOHATHEM YHCIOBOU IOCIENO-
BaTEJIbHOCTH, CIOCOOAMHU ee 3a/aHusi, BbIUUCIIE-
HUSMH €€ 4ICHOB. (O3HaKomaeHue ¢ NOHAmuem
npedena nocneoogamenvrocmu. O3HaKOMIIEHUE C
BBIUMCIIEHUEM CYMMbI OECKOHEYHOI'O YHCIOBOTO
psija Ha MpUMEpe BBIYMCICHUS CYMMBl OECKOHEU-
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HO yOBIBaIOIIEH T€OMETPUIECKON MPOTPECCHUHU.
Pemenue 3agau Ha npuMeHeHne (HOPMYIIBI CyMMBI
OecKOHEYHO YOBIBarOIIEeH T€OMETPUYECKO Mpo-
rpeccuu

HpOI/ISBOI[HaH " €€ IPUMCHCHHC

O3HaKOMJICHHE C TOHSITHEM ITPOU3BOTHOM.
Nzyuenune u GpopMynupoBaHue ee MEXaHUIECKOTO
¥ T€OMETPUYECKOTO CMBICIIA, H3yUYEHHUE allTOPUTMa
BBIUMCIICHUS MTPOU3BOAHON Ha MPUMEpE BBIUMCIIE-
HUSI MTHOBEHHOW CKOpPOCTU M YIJIOBOTrO K03(du-
[HUEHTAa KacaTeIbHOMH.

CocraBieHue ypaBHEHHUS KacaTeJIbHOW B 0oOIIeM
BuJe. YcBoeHue mpaBui auddepeHmpoBaHus,
TaOJIMLBI TPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIUH,
npuMeHeHne s qudepeHInpoBanus yHKIUH,
COCTaBJICHHS YpaBHEHHUs KacaTeslbHOU. V3ydeHue
TEOpPEM O CBSI3U CBOWCTB ()YHKIMH W TPOU3BOJ-
HOM, (hOpPMYyIIMPOBKA HX.

[IpoBenenne ¢ MOMOIIBIO TPOU3BOJHON HCCIIEHO-
BaHUs (QYHKIUH, 331aHHON POPMYIOA.
YcTaHOBIIEHUE CBSA3HM CBOMCTB (DYHKIIMU M IIPOU3-
BOJIHOM 1O UX rpadukam.

[IpuMeHeHne NPOM3BOMHOM I pelIeHUs 3aaad
HAa HaXO0XJCHHWE HauOOJbIIEr0, HAWMEHBIIETO
3HA4YCHHUs U Ha HAXOXKJACHUE IKCTpeMyMa

[TepBooOpazHas 1 UHTETpas

O3HakoMJIeHHE C MOHATHEM HMHTErpana U MepBO-
oOpas3Hoil. M3ydyeHune npaBuia BBIYUCIECHUS MEp-
BOOOpa3Hoii U Teopembl HpioTona— JleitOaumIa.
Pemenue 3amau Ha CBSI3H MEPBOOOpA3HONW M €€
MIPOM3BOTHON, BBIYHCICHUE TMEPBOOOPA3HON IS
JTAHHOM (YHKITUU.

Pemenue 3amau Ha nmpuUMEHEHHME WHTErpajia s
BBIYUCJICHHS (DU3UUECKUX BEJIMYMH U TIIOMIAeH

Pazgea S. YPABHEHUSA U HEPABEHCTBA

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

O3HakOMJIEHHE C NPOCTEHIIMMHU CBEACHUSIMH O
KOpHSX alre0pandyeckux ypaBHEHMH, MOHATUSAMHU
HCCIEA0BaHUS YPABHEHUM U CUCTEM YPaBHEHHM.
N3ydyeHne Teopun paBHOCWIBHOCTH YPAaBHEHHMU U
ee npumeHeHus. [loBTOpeHME 3amucH pereHus
CTaHJApTHBIX  ypaBHEHWUH, TNPHEMOB Mpeod-
pa3oBaHUs ypaBHEHWH JJI CBEICHMS K CTaHIApT-
HOMY YypaBHEHHIO PelleHue palMOHaJIbHBIX, Hp-
palMOHANbHBIX, IMOKa3aTEeIbHBIX U TPUTOHOMET-
PUYECKUX YPAaBHEHUHN U CUCTEM.

Hcnonb3oBanue cBoicTB U TrpadukoB (YHKIUI
JUIs pelieHus ypaBHeHUH. IIoBTopeHre 0CHOBHBIX
IIPUEMOB pPELICHUs cucTeM. PemeHne ypaBHEeHUM
C IPUMEHEHHEM BCeX NPUEMOB (Pa3JIOKEHHs Ha
MHOKHTEJIH, BBEJICHUS HOBBIX HEU3BECTHBIX, IIOJI-
CTaHOBKH, rpah)uuecKoro METo/1a).

Pemienue cucrem ypaBHEHUN € TPUMEHEHUEM
pa3nuyHbIX crocoO0B. O3HAKOMIIEHHE C OOIIMMHU
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BOINPOCAMHU  PEIICHUS HEPAaBEHCTB U HCIOJb-
30BaHHE CBOMCTB W TpadukoB (yHKIMHA TpU pe-
IIEHUU HEepaBeHCTB. PelleHue HepaBeHCTB U CH-
CTEeM HEPaBEHCTB C TNPUMEHEHUEM pa3IMYHBIX
CIIOCO0OB.

[IpuMeHeHne MaTeMaTUYeCKHX METOJOB JJIsl pe-
IIEHUsS COJepP KATENbHBIX 33aJa4 U3 pa3IMYHbIX 00-
JacTe HayKH M IpakTUKu. VHTeprnpeTrupoBaHue
Pe3yJIbTATOB C YUYETOM PEAJIbHBIX OrpaHUYEHUI

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcCHOBHBIE TIOHATHS KOMOMHATOPUKHU

W3yuenune npaBuia KOMOMHATOPUKUA M TPUMEHE-
HUE MPU pelIeHNH KOMOMHATOPHBIX 3a7ay.
Pemenne koMOMHATOPHBIX 3a/ad METO/AOM Iepe-
0opa U Mo MpaBUITy YMHOXKECHHUS.

O3HaKOMJICHHE C TMOHATUSAMH KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETAaHUSIMHU, IepecTaHOBKaMHU
u popmynamu s ux BeraucieHus. OObsICHEHUE
U IpuMeHeHue QopMys s BBIYUCICHUS pa3Mme-
IIEHUH, IEPECTAaHOBOK M COYETAHHH NMPH PEIICHUN
3amay. OznakomieHue ¢ O6mHOMOM HbroTOHa U
TpeyroapHukoM [lackana. Pemenue npaktuue-
CKHUX 3aJ1a4 C MCMOJIb30BaHUEM MOHATUN U MPABUI
KOMOMHATOPUKHU

DIEMEHTBI TEOPUH BEPOSITHOCTEN

N3ydyeHune KIacCUYeCcKOro OIPENENICHUs] BEPOAT-
HOCTH, CBOWMCTB BEPOATHOCTH, TEOPEMBI O CYMME
BEPOSTHOCTEM.
PaccMoTpenue npumMepoB BBIUKCICHHS BEPOATHO-
cred. Pemienue 3aay Ha BBIYMCIIEHHUE BEPOATHO-
cTel COOBITHI

DJIeMEeHThl MaTeMaTHUYEeCKOM CTaTH-
CTHKHU

O3HakOMJIEHHE C TPEICTaBICHUEM YHCIOBBIX
TAHHBIX ¥ UX XapakTepucTukamu. [IpeacraBienue
JTaHHBIX (TaONUIIBI, JHArPaMMBbl, TpaduKU)
Pemenne mnpaktuyeckux 3amad Ha 00pabOTKy
YHCIIOBBIX JaHHBIX, BBIUMCICHHE WX XapaKTepu-
CTHK

Pa3znea 7. TEOMETPUSA

Hp}IMLIC " INIOCKOCTHU B IMPOCTPAHCTBC

@opMynupoBKa U IPUBEACHHUE [OKA3aTEIIbCTB
MIPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX U
mI0cKkocTel. Pacno3HaBaHue Ha 4eprekax U Mo-
JIeNSIX Pa3IudHbIX CIy4aeB B3aUMHOTO PacCIoJIO-
JKEHUs MNPAMBIX U IUIOCKOCTEW, apryMEHTHpPOBa-
HHE CBOUX CYXJIEeHUH. POpMYyITHUpPOBAHHUE ONpeie-
JICHUH, INPU3HAKOB M CBOMCTB IAapaUICIIbHBIX U
MEPIEHIUKYISIPHBIX TUIOCKOCTEH, JBYTPaHHBIX M
JIMHEUHBIX YIJIOB.

BeinosHeHne NOCTPOEHUS YITIOB MEXIY IPAMBI-
MH, IPSMOM U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU
10 OIIMCAHMIO U PAaCIO3HABAHUE UX HA MOJCIIAX.
[IpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOJIONKE-
HUS OPSIMBIX M IJIOCKOCTEN NPU PEIIECHUH 3a4a4.
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N300pakeHne Ha PUCYHKaX M KOHCTPYHPOBAHHUE
Ha MOJIENISAX MEPHCHIUKYISIPOB M HAKJIOHHBIX K
IUTIOCKOCTH, TPSIMBIX, IMapajlIebHBIX IIOCKOCTEH,
YTJIOB MEX]y MPSIMOH U MJIOCKOCTBIO U 000CHOBA-
HHE TIOCTPOCHHS.

Pemrenue 3aay Ha BBIYMCICHHE T€OMETPUUYECKUX
BenuunH. ONMCHIBAaHUE PACCTOSHUS OT TOYKHU JIO
IUIOCKOCTH, OT MPSIMOH 10 TUIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXIy CKPELIMBAIOIIUMUCSA TMps-
MBIMH, MEX]y TIPOU3BOJILHBIMH (PUTYpaMU B IPO-
CTPaHCTBE.

dopMyIupoBaHHUE U JIOKa3bIBAHUE OCHOBHBIX TEO-
peM O pAacCTOSIHUAX (TEOpeM CyYIIEeCTBOBAHMS,
CBOMCTBA).

N300pakeHne Ha 4epTekax M MOJENSAX PaccTos-
HUs U 000CHOBaHUE CBOMX CYykJeHuu. Omnpenene-
HHE W BBIYMCIICHHE PACCTOSHHUN B IPOCTPAHCTBE.
[Mpumenenne Qopmyn u TeopeM IUIAHUMETPUU
IUISL pEILICHUS 3a/1a4.

O3naxomneHue ¢ noHAmMuUeM NApaiieibHo20 Npo-
exmuposanus u e2o ceoticmsamu. Oopmyauposa-
HHE TEOPEMBI O IUIOMIAN OPTOTOHAIBLHOU MPOEK-
IIIM MHOTOYTOJIbHHKA.

[Ipumenenne Teopun aisi 00OCHOBAHUS MOCTPOE-
HU W BBIYUCICHHH. APryMEHTHpPOBAaHHE CBOUX
CYXJIEHUI 0 B3aMHOM PACIOJIOXKESHUHU MTPOCTPaH-
CTBEHHBIX UTYp

MHoOrorpasHuK#

Onucanne M XapaKTepUCTHKA Pa3IUYHBIX BUJOB
MHOT'OI'PAaHHUKOB, IIEPEUNUCIEHUE UX DJIEMEHTOB U
CBOMCTB.

N300pakeHre MHOTOTPaHHUKOB U BBINOJHEHUE
IIOCTPOEHHUSI Ha U300paX]EHUSIX U MOJIEISIX MHOT'O-
I'PaHHUKOB.

BrlunciieHue JTUHEWHBIX 3JIEMEHTOB WU YIJIOB B
IPOCTPAHCTBEHHBIX KOHQUTypalusx, apryMeHTu-
pOBaHHE CBOMX CYXIECHMH. XapakTepucThka H
n300pakeHUE CEUCHUS, pa36epmKU MHO202PAH-
HUKO0G, BBIYACIICHHUE IIJIOMAAECH TOBEPXHOCTEH.
IMocTtpoenue mpocTedmmx cedyeHuil Kyba, Mpus-
MBI, mupamubl. [Ipumenenne ¢pakToB U cBeeHUIN
13 iaHuMeTpun. O3HaKOMJIEHUE C BUJAMU CUM-
METpUii B MPOCTpaHCTBE, (OPMYIUPOBAHHUE OMpe-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TE€J BPAIlEeHUs] © MHOTOTPAaHHUKOB.

[IpuMeHeHre CBOWCTB CUMMETPUU IIPU PELICHUU
3anad. lcnonbp3oBaHue NnpuoOOpPETEHHBIX 3HAHUM
JUISL ACCIIE0OBAHUSA U MOJIEIIMPOBAHUS HECIOKHBIX
3a1a4.

N3006paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBI-
IIOJIHEHUE PUCYHKOB I10 YCJIOBHSM 3a4a4

Tena v MOBEpXHOCTH BPALLEHUS

O3HaKOMJICHHE C BHJIaMU TeJ BpalieHus, Gpopmy-
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JIMPOBAHME UX ONPEIECTCHUI U CBOMCTB.
DopMyIMpPOBaHHUE TEOPEM O CEYEHMHM IIapa IUIOC-
KOCTBIO U INIOCKOCTH, KacaTeabHOH K cdepe.
XapakTepucTuka 1 M300paKeHHe TeJl BpalleHUs,
UX Pa3BEPTKHU, CCUCHUSI.

Pemenne 3ana4 Ha IOCTPOCHHUE CEUYECHMM, BBIYHC-
JEHWE MJIMH, pPAcCTOSHUMN, YIJIOB, IUIOLIAJEH.
[IpoBeneHue nOKa3aTeNbHBIX PACCYKICHUW IIpU
pELICHNN 3a1a4.

[IpuMeHeHHne CBOMCTB CUMMETPUU IIPU PELICHUU
3aJa4 Ha TeJla BpalleHUs, KOMOUHAIIHIO Tell.
N300paskeHre OCHOBHBIX KPYTJIBIX TENl M BBINOJ-
HEHHUE PUCYHKA 10 YCIOBMIO 3a1a4U

N3mepenus B reoMeTpun

O3HakoMJICHUE C TIOHATHSAMU TUIOHIAJAN U 00BhEMA,
AKCOMaMH U CBOWCTBaMH.

Pemenne 3apa4 Ha BeIYMCIIEHUE IUIOIALECH IUIOC-
KUX (GUTryp ¢ TPUMEHEHHEM COOTBETCTBYIOLIUX
dopmynn u akToB M3 TUTAHHMETpHH. M3ydeHme
TEOPEM O BBIYMCICEHUU O0BEMOB MPOCTPAHCTBEH-
HBIX TeJI, pEIICHUE 3a/1a4 Ha TpUMEHEeHUe (HopMyIT
BbIUKCIIeHUsT 00BbemMoB. M3yuenue dopmyn s
BBIYMCJICHUS] IUIONIAJAEH TOBEPXHOCTEHM MHO-
TOTPaHHUKOB U TE€JI BpPAIllCHHUS.

O3HakoOMJICHHE C METOJIOM BBIUMCICHUS TUIOLIAIN
noBepxHocTH cdephl. Perenne 3amau Ha BBIYHC-
JeHUEe  IUIOIIAJEeH  TOBEPXHOCTH  IPOCTPAH-
CTBEHHBIX Tell

KoopanHatsl 1 BEKTOPEI

O3HakoMJIeHHE € TOHATHEM BekTopa. M3ydeHue
JIEKapTOBOM CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE MO 3aJaHHBIM KOOPJAWHATAM TOYEK U
IUJIOCKOCTEHW, HAaxXO0XKIEHHE KOOPAHMHAT TOYEK.
Haxoxnaenue ypaBHEHHH OKpPYXHOCTH, CQeEpBI,
IUJIOCKOCTH. BblUnCIeHUE pPACCTOSHUM MEXKIY
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII
pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPaH-
CTBE, MPAaBWJI HAaXOXKIEHUs KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, NpPaBWJ JEWCTBUUA C BEKTOpPAMH,
3alaHHBIMHM KOOpIMHATaAMH.

[IpuMeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JIeH-
CTBUA C BEKTOpamu. M3ydeHue CKalspHOro mnpo-
W3BEIEHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
IpsAMOM U IIOCKOCTH. [IpuMenenue teopuu npu
pelIeHny 3a/1a4d Ha JIEUCTBUS C BEKTOpaMH, KOOP-
JUHATHBIN METOJ], IPUMEHEHUE BEKTOPOB IS BbI-
YUCJIEHUS BEIWYHMH YIJIOB M paccTosHui. O3Ha-
KOMJIEHHE C JO0Ka3aTelbCTBAMU TEOPEM CTEPEO-
METPUH O B3aMMHOM DACIOJIOKECHUH IPSMBIX U
IIJIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPHATbHO-TEXHUYECKOEe o0ecrevyeHne mpo-

rpaMMbl y4eOHOH TMCHUIIMHBI « MaTeMaTuKa

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbLHO-TEXHHUYECKOMY 00ecIeYeHUI0
Peanmauml nporpamMmbl JUCHUITIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeTC MaTEMaTHUKU.

O6opynoBanue yaeOHOT0 KabUHETa MAaTEMATHUKH .

® 110CaJOYHBIE MECTA M0 KOJIMYECTBY 00Yy4aIOIINXCS;
e pabouee MECTO IPEeroaaBaTels;

e ayAWTOpHAas JOCKa: MapKepHas, MeJIoBasi;

CTEH/IBI;

TJIAKAThI;

MaKEeTHI,

WHCTPYMEHTBHI;

MeToIn4eckoe 00ecredeHne JUCIUILTUHBI.

TexHuueckue cpeacrBa odoydenus: nadoparopun «Mubpopmarukay u «MHpopma-

THKa U I/IH(I)OpMaLII/IOHHLIC TCXHOJIOI'MH B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH»

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus

Ilepeuenb pexoMeHayeMbIX YUeOHBIX H3a1annil, UHTepHeT-pecypcoB, 10NOJTHUTEILHON
JUTEePaTypbl

1.

MaremaTuka: anrebpa W Hayajla MaTeMaTHYeCKOro aHanmsa, reomerpus. 10—11
KJacchl: yuel. ans o01meoOpa3oBaT. OopraHu3anuii: 0a30BbId W yriyOn. ypoBHHU /
[LI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa u ap.]. — 3-e uza. — M.: IIpocBere-
Hue, 2016. — 463 c.

H.B. Boromonos. I'eomerpus: yuebnoe nocodue ans CIIO / H.B. boromonos. — M.:
W3n-Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

H.B. boromosnoB. Anre6pa u Havasna aHanusa: yueonoe nocoodue st CI1O / H.B. bo-
romoJioB. — M.: U3n-Bo FOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PexoMeHgalIMU 10 peau3aluy JMCUUIIMHBI 1JIsi HHBAJTU/I0B U JIMII
C OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS

5.3.1. Hanu4ue COOTBETCTBYIOIIMX YCJIOBHI peain3aluy M CUUIIHHBI

st oOyuaronuxcs U3 4Yuclia HHBAIMOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JIOPOBbSI HAa OCHOBAaHWHM IMUCHBMEHHOTO 3asBIICHUS OOYyYaromIerocs JUCIUILIMHA (TIpo-
dbeccroHanbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHUS, HHIUBUIYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (Jajiee - HHIANBUIY-
AITBHBIX 0COOCHHOCTEI); obecrednBaeTcs COONIOICHNE CAeNYIOMNX 00X TpeOOBaHMIA:
WCIIOJIb30BaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BU/IyaJbHOTO TOJIb30BAHUS, MPEIOCTABICHNUE yCIyT aCCHCTEHTa (TIOMOIIHUKA), OKa3bl-
BAOIIETO TAKOMY OOYyYaromeMycsi HEOOXOUMYIO TEXHUUYECKYIO TIOMOIIb, 00CCTICUCHHE
JOCTYyTIa B 3[aHMsSI M IOMENICHUS, T/Ie IPOXOIUT YUeOHBIH MpoIiece, pa3MeIIeHne Ha Top-
tane OCII He0OXOUMBIX MaTEPHAIIOB JIJIsi TEOPETUIECKOW MOATOTOBKH, IS JabopaTop-
HBIX PabOT, MaTepHasioB JJIsi CAMOINPOBEPKH 3HAHUU (KOMIIETEHIIUH) M MOATOTOBKH K
KOHTPOJIIO 3HAHUH MO pa3jesaM TUCIUTLINHBI (TPOo(eCCHOHATBHOTO0 MOYS),  APYrUe
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIHHUIUIHHE (TIpo-
(dbeccruoHaTbHOMY MOIYJIIO).

5.3.2. Obecnevyenue cod.1101eHUs 00IUX TPeOOBAHMIT

[lpu peanuzanuu IUCHMILIMHBL  (MPO(ECCHOHAIILHOTO MOAYJS) Ha OCHOBaHHHU
NUCHbMEHHOTO 3asBJICHHS OOYy4alomerocss o0ecIeYrBaeTCsi COOMIOACHUE CIIEAYIOIINX
o0MmMX TpeOOBaHMIi: TIPOBEICHUE 3aHITHI JUIS CTYICHTOB-WHBAINIIOB H JIUI] C OTPaHHU-
YEHHBIMUA BO3MOXHOCTSIMU 3]I0POBbsI B OJIHOW ayJMTOPUU COBMECTHO C JPYTUMH 00y-
YAOIIUMHUCS, HE UMCIOIUMH OI'PAaHHYCHHBIX BO3MOXXHOCTEH 3I0POBbBS, €CIIH 3TO HE CO-
31a€T TPYIHOCTEH Ui 00ydYaroUIuXcsl; MPUCYTCTBUE B ayAMTOPUHU aCCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJaIOMUMC HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIh C
Y4ETOM WX MHIMBUAYAJIBHBIX OCOOEHHOCTEH Ha OCHOBAaHUM NMHCHMEHHOTO 3asiBIICHUS,
MI0JIb30BaHNE HEOOXOAMMBIMUA O0YYAIONIMMCS TEXHHUECKUMH CPEJICTBAMU C YUETOM HX
WH/IMBUYAJIHBIX 0COOEHHOCTEH!.

5.3.3. loBenenne uHGopManuu A0 CBeJeHHsA 00YYAIOLIUXCH C OrPaHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokansabie HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuu
JUCLHUIUIMH (MPpo(eCcCHOHANIBHBIX MOAYJIEH) AOBOAATCS 10 CBEACHUS OOYYaIOLIUXCS C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMHU 37I0POBbS B JIOCTYITHOM /I HUX (hopMe.

5.3.4. Peasmzaums yBeJMUYeHHs] NPOAOLKHTEIHLHOCTH TPOXO0XKICHHUS
NPOMEKYTOYHOH ATTECTAIMH IO OTHOWIEHHI0 K YCTAHOBJICHHOM NPOJ0JIKM-
TeJbHOCTH /JIs1 00y4aI01Ierocsi ¢ OrpaHu4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TponOMmKUTENBPHOCT MPOXOKIACHHUSI MPOMEKYTOYHONW aTTECTALIMM II0 OTHOIIEHUIO K
YCTAaHOBJIEHHON MPOJOJKUTEILHOCTH YBEJIMYMBAETCS MO MHCbMEHHOMY 3asiBICHHIO
00yyYaroIerocsi ¢ OrpaHMYE€HHBIMI BO3MOXKHOCTSMU 3/I0POBbSI; MPOJIOJIKUTEIBHOCTD K-
3aMeHa, IPOBOAMMOI0 B MMCbMEHHOM popMe yBennunBaeTcs He MeHee yeM Ha 0,5 yaca;
IPOIOJKUTEIBHOCTD MOJTOTOBKH OOYUalOIerocss K OTBETY Ha K3aMeHe, MPOBOJANMOM
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
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Ipuioxenne 1
KonTpoabHnasi padora Ne 1
Bapuanr 1

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

342 . a—ll
NCUR 0 8

2. Haiinute 3HaYeHNE BRIPAKEHUS:

a) %/81-0,0625 6) (%8/ 43 . 272)3 B) 83 _(lj

3. Boimosnure I[CﬁCTBH?I Haa YrucjiaMu CTaHAApTHOTO BUAA:

3510° 3,7-10°-2,6-10°
20,0710 6 3,7-10"-2,6-
4. Jlanbl yncna:
Z, =4-2i Z,=-3+2i

Haiigure cymmy, pa3HOCTh, TPOM3BEICHNAE M YaCTHOE 3TUX 4ucell. M300pa3ute ux reoMmer-
puuecku. Haiigure Momynu uucen Ziu Z.

5. Haiigute 3HaueHue 1orapu(pMUIeCcKOro BbIPaXKEHUS:

log;32

(log,; 5+ log,; 3+4log, 8)



KonTpoabsnas padora Ne 1
Bapuaunr 2
1. [IpencraBpTe B BUE CTEIIEHU C OCHOBAHHUEM a:

6

1 1
az-|a’ 7 3
) 1 5 a‘-a’
(a*)°
2. Halinute 3HaY€HHUE BBIPAKCHUS:
%% 81° . 497 172)"
2) 3/216-0,001 5) 7 B) 2‘4'&)

3. Brimosnure I[CﬁCTBH?I Haa 4YucjiiaMu CTaHJAapTHOTI'O BUJA:

34107 82-10* ~35.10°
Y 017-10° 6) 8,2:107 =35
4. Jlansl yncna:
Z,=-3+i Z,=5-2i

Haiigute cymmy, pa3HOCTh, IPOM3BEICHNE M YAaCTHOE 3TUX yuceln. M300pa3uTte ux reomeT-
puuecku. Halinure Mmoxynu uncen Ziu Z.

5. Haiinure 3HaueHue gorapupMuuecKoro BhIpaXeHUs:

(log,s 70—log,; 2+ 2log, 125)*"*
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KonTpoabsnas padora Ne 1
Bapuaunr 3

1. HpC,I[CTaBBTe B BUJC CTCIICHNU C OCHOBAHHUEM a.

a2’ s
a) (a?'j 6) at+a °®

2. Halinute 3HaY€HHUE BBIPAKCHUS:

1
1Ys
a) 3/27-125-8 6) Vi2°-6Y B) (Ej +49°

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

51407 9,2.10*+2,8-10°°
9 017-107 6) 9.2-107+28-
4. JlaHbl ynca;
Z,=-1+2i Z,=3-I

Haiigute cymmy, pa3HOCTh, IPOM3BEACHNE U YAaCTHOE 3TUX yuceln. M300pa3uTte ux reomer-
puuecku. Halinure moxynu uncen Ziu Z.

5. Haiinurte 3HaueHue gorapupmMuuecKoro BhIpaKeHHs:

(|Og42 2+log,,3+log,, 7+ 4'0945)|0969
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KonTpoabnas padora Ne 1
Bapuaur 4

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

wlo

o
N7
—_—
/
AR
~—
N
7\
’ m’
ol Tw
N—
3
(@)
Nl
Q_)/
wN
QJ/
w | o
QJ/

2. Halinute 3HaY€HHUE BBIPAKCHUS:

. 3634 1 2 -2 B
a) 4/0,0016-81 o {7 {7 w —4o| | +02

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

LW 0,6-10° +7-10°
) 025.10° 0) Vo= Ui+ 1
4. Jlanbl yncna:
Z,=2-1i Z,=-3+2i

Haiigute cymmy, pa3HOCTh, IPOU3BEACHUE M YAaCTHOE 3TUX yuceln. M300pa3uTte ux reomer-
puuecku. Halinure moxynu uncen Ziu Zj.

5. Haiinure 3HaueHue gorapupmMuuecKoro BbIpaKeHUs:

)|0915 3

(log, 28—log, 4+ 7log, 9
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IIpunoxenne 2

KonTpoabsnas padora Ne 2
Bapuant 1

. Halinure 3Ha4eHre TPUTOHOMETPUYECKOTO BBIPAKECHHUS:

6c0s60° +2tgzr —7sin

. YIIPOCTUTE BBIpAXKEHUE:!

1-cos2a
Y sina 6) Sin(27z +a)-sin(z —a)+sin® «
. Berauciure ¢ moMornisio GopmMyst CI0KEeHHS:
a) COS7Y’ 6) Sin80° - cos20° —cos80° - sin 20°

) 3z
. Jano: Sina=-0,8; 7T<0!<7 . Haiture: COS@ ; g, Ctgor

. Pemute YpPaBHECHHUEC.

a) tg2x =1 6) sin§+1=0 B) SIN4x=0

Bapuant 2

. Haiigute 3HayeHune TPUTOHOMCTPHUYICCKOT'O BBIPAKCHUA:

8cosz —4sin30° + 6tg %
. YIIpOCTUTE BBIpAXKEHUE:!
a) (1-cos2a)-ctga 5) cos(n—a)-sin(%—aj—sinza

. Berancnute ¢ momMoIipo GopMyIl CIOKEHHUS:

a) SIN150° 6) €C0s129" -c0s39° +5sin129° -sin 39°

7T .
. Jlano: COSax =0,6; O<05<E . Haitmure: SIN ; tQa; Clgor
. Pemure ypasuenue:

a) tg3x=-1 6) 23in§+2=0 B) COS6X =—1
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Bapuant 3

. HaiiquTe 3HaueHE TPUTOHOMETPUUYECKOTO BhIPAKEHUS: LT T T
7sin P —3ctg 2 —8cos§

. YIIPOCTHTE BHIpasKEHHE:
. . T
a) (sina —cosa )’ 5) 1+sm(5—a)-cos(7z—a)

. Beruncnute ¢ momouiso GopMyIl CIOKEHHUS:

a) C0S225° 6) Sin43"-c0s88" —cos43’ -sin 88"

40 3 )
Mano: COS@==77; ”(a<7.Haﬁame: sina ; tga; ctga

. Pemute YpaBHCHHE:

. a
a) sm§=0 6) 4c0s3x+4=0 B) cosgzl

Bapuanr 4

. Haﬁ,[[PITe 3HAYCHHUEC TPUT'OHOMCTPUYICCKOI'O BbIPAXKCHUA: . T R
6sin s +2ctg45” +5cos

. YHpOCTI/ITC BBIPAXKCHUC!

sin 2a
9505 o 6) cos(27z —a)-cos(27 + a)—sin’ «
. Beruucnute ¢ moMoriso GopmyIt CI0KeHUS:
a) COS1%’ 6) Sin27° -c0s33° +c0s27° -sin 33
) 4
. Jdano: SINa =g; E ({7 Haiinure: cosa; tga; Ctgor

. Pemure ypaBHeHue:

~

a) t9§=1 6) 3c0s2x—-3=0 g) Sin-=-1
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Bapuanr 5

. HafIZ[I/ITe 3HAYCHHUEC TPUT'OHOMETPHUICCKOI'O BEIPAXKCHUA: T
Zcos§—3tg45° +3cosx

. YopocTtute BbIpaskeHUE:

a) 200S° or —C0S 21 6) cos(7 —a)-cos(27 —a )+ cos’ a
. Berauciure ¢ moMonisio GopmMyt CI0KEeHHS:
a) SIN 75’ 6) COS72°-c0s18" —sin72° -sinl§’

15 & .
Mano: COS@=—"—1 — {77  Haigmre: Sina; tga; Ctgar

70 2

. Pemute ypaBHeHue:

a) COs4x =1 6)\/§sin§+\/§:0 ) 1g3x =0

Bapuanr 6

. Haliinre 3Ha4eHne TPUTOHOMETPUYECKOTO BBIPAKEHHUS:

4sin 30° —5tg%— 2cos0

. YIIpOCTHUTE BBIpaKCHUE:

a) 1+C0s 2 5) 1—cos(%—aj-sin(7z—a)
. Beruucnure ¢ moMoriso GopmMyst CI0KeHHUS:
a) C0S150° 6) Sin33"-c0s63° —c0s33° -SiN63°
S

Jlano: SiNa = {7t . Haiimare: COSa : tga; Clgar

13" 2
. Pemnre ypaBHeHwue:

a) singzo 6) t1g2x =1 B) cos§+l=0
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Konrpoabnasi padora Ne 3.
Bapuanr 1.

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

4)y = - cos(2x+ ) +2
No 2. Pemmure HepaBEHCTBO:
1) 0,1%*> =100 2) log(3x+ 1)< 2 3) sin 2x ::i

Bapuanr 2.

Nel. IMocTpotite rpaduk GyHKIMH:
1) y=()*- 5 2)y=log,(x+4)+3  3)y=-2c0sx+1

4) y =2 sin(2x- E) -2
No 2. Pemmre HepaBEHCTBO:
1)4¥% ¢ 264  2) logos(3—-29)<—1 3)sin’= —%

Bapuanr 3.

Nel. ITocTpoiite 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. Pemmre HEpaBEeHCTBO:
2)0,4%*: 0,16 2) logs(4x+1)<—2  3) cos3x >
Bapmuanr 4.

Nel. ITocTpoiite rpaduk GyHKIMH:

Ipuioxkenue 3

2) y=()*- 6 2)y=logs(x—1)-2  3)y=-0,5sinx + 1.5

4)y=2cos (+-) +1
No 2. Pemmre HepaBEeHCTBO:
1)9%7 = = 2) logou(5-2x)<0 3)sin><—>
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IIpunoxenne 4

KonTpoabsHnas padora Ne 4

Bapuanr 1
Haiinute npousBoiHbIe QYHKIUU:
a) y=x>—2x*+5 0) y = 3sin(4x- 8) +13 5) Y = €% -sin X
1)y = (< -3)(x+4) 2)y =7 In(4x-9) R

x+3

Haiinute yrnoBoii koahUIIMEHT KacaTelbHOU K rpaduKy GyHKIHH:
. Vd
Y = COS 3X B touke ¢ aberuccoit Xy = 5

MarepuanbHast TOUKa ABHXKETCS M0 3aKOHY X(t) = 2t* - 4t2+ 7(m). Haiimure cKopocTh 1 YCKO-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYH/bI.

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

TOYKE C aOCIMCCON, paBHOH 2.

Bapmunanr 2
. Haiinure mpousBoaHbie QyHKIIMH:
N y=x*"-3x"+7 6) y = 5 cos(6x+1) - 4 5 y=Inx-x°
D) y=(x+9)(4x-7) 5) y = 72 Q) y=2

. Haiinure yrinoBoit ko3 dunneHT kacaTebHOU K rpaduKy (yHKIUH:
T
12

Y = Sin 3X g touxke ¢ abemuccoii Xo =

MatepuansHas ToUKa JBHKETCS 110 3akoHy X(t) = t¥ - t2+ 3(m). Haiimmre cKopocTs i ycko-

pPE€HUC B MOMCHT BPpCMCHU 2 CCKYHIBI.

. CocraBbTe ypaBHEHHE KacaTelbHOW, MPOBEAEHHON K rpaduky pyHKuuun y = 4x? +5x- 3 B
TOYKE ¢ abciuccoi, paBHor -1.
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Bapuanr 3

. Haiimure mpousBoaHbie QYHKIIMH:

o ¥ =X +2x-1 5 Y =¢" ) ¥ =X COSX
1) y = (4x° +1)(2x>-3) 1)y = 2tq(4x) Q) y=27;

. Haiimure yrioBoit ko3¢ duumeHT kacaTelbHON K rpaduKy (yHKIUH:
3 2 .
y = X> —3X" +5X —18 rouke ¢ abeuuccoit X, = —1
MatepuaneHas Touka aBmxkercs 1o 3akony x(t) = 3t® - 5t+ 4(m). Haiizure ckopocTs 1

YCKOpEHUE B MOMEHT BPEMEHH 3 CeKYHJbl.

. CocraBbTe ypaBHEHHE KacaTeJIbHOM, MPOBEJACHHON K rpaduky GyHKIMH y = 6X* - 7X- 3 B
TOYKE ¢ aOCIMCCOM, paBHOH -2.

Bapuanr 4
. Haitnute npousBoubie GyHKINH:
3 _ _ _ — 3 . X
2 Y =X +3x-11 6)y_\/2x 3 g Y=X €
r) y =5 ctq(3x) m)y = (5% -7)(4x +5) e) y=212
ax—7

. . . 4
. Haiiure yrioBoit kos(duiment kacarenbHoii k rpaduxy dynkmun: Y = X —2X+ 73

ToYKe ¢ abcruccoit Xy = 1
. MartepuanbHas TouKa JBIKETCA 10 3aKkoHy X(t) = 2t% - 12t2+ 5(m). Haifaure ckopocTs u

YCKOpEHUE B MOMEHT BPEMEHH 5 CEKYH/I.
. CocraBbTe ypaBHEHHE KacaTelbHON, IPOBEAEHHOM K rpaduKy QyHKIUU y = 5x* -9x+11 B
TOYKe C abcLuCcCcoi, paBHOH -3.
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Ipuinoxenne S.
KonTpoubnas padora Ne 5
Bapuanr 1

. UccnenoBath GyHKIMIO (TTOTHAS CXeMa) U MOCTPOUTD rpaduk.
y=2x>+3x* -2

. Haiinure Hanbonpiee 1 HAMMEHbIIIEe 3HaYeHNEe (YHKIIMHM Ha OTPE3KeE:
f(x)=x>-6x2+9; [2:2]

Bapuanr 2

. HccrnenoBare pyHKIuto (TI0JTHAS CXeMa) M IOCTPOUTH rpaduK.
y = x> —4x°
. Haiinure nanbosnbiiee 1 HaMMeHblIee 3HaueHre (GYHKIIMH Ha OTPE3Ke:
f(x)=x>+6X>+9x; [40]
Bapuanr 3

. HccnenoBarp QpyHK1HMIO (TTOJTHAS CXEMa) M IOCTPOUTH TpaduK.
2
y=§x3 —X* —4x+5

. Hailinmure nanGosnpiiiee 1 HauMeHbIIee 3HaUYeHUE (PYHKIIMU HA OTPE3KeE:
f(x)=x*-2x*+3; [43]
Bapuant 4
. UccnenoBath GyHKIMIO (TMTOTHAS CXeMa) U MOCTPOUTD rpaduk.
y =3x" —4x°
. Haiinute nanbGonpiiee 1 HAaMMEHbIIIee 3HaUeHEe (QYHKIIMH Ha OTPE3Ke:

f(x)=x*-8x*+5; [3:2]
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Hpunioxenne 6

KonTpoabHasi padora Ne 6

Bapuanr 1

Haiinnre HeonpeneneHHbIe UHTETPaIbL:

a) J.(E’:x2 + 2)dx 6) I (5c0s x + 3)dx
2 X 6dx
B) j(;+5e ]dx D J‘3x+7
Brrunciure OIMPECACIICHHBIC HHTCI'PaJIbI:
% dX 1 2 5
1-2 2 _

a) icosz » 6) J;( x )X B) [(3x 1) xdx

6

Breraucnure miomagu (I)I/Il"yp, OT'PAaHNYCHHBIX JIMHHUAMMU:

y=3x*y=0:x=2,

Bapuanr 2

Haiinnre HeonpeneneHHbIE HHTETPAIBL:

a) j(4x3 +1)dx

2 X 3xdx
B) -[(coszx_2 )dx r) I5+x2

Brruncioure OIIPCACIICHHBIC MHTCIPAJIBI.

6) I(Zsin X —5)dx

L dx 1 ) 3 ;
a) ,([1+ 2 6) .[2(2+3X )iX B) J;(2X+3) dx

Boruncnute nnomaayn Guryp, orpaHiYeHHbIX JIMHUSMU!
2
y=1-x;y=0,
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KontpoabsHasi padora Ne 6

Bapuanr 3

Haitaure HeonpeeneHHbIe HHTETPaIbI:

2) j(5x4 —2)dx
B) _[[ > —2exjdx r) j(4x2 5" xdx

sin? x

5) I(4 cos X — 7)dx

Brrunciaure OIIPCACIICHHBIC MHTCIPAJIBI:

9 1
3
sin® x 0) _J;)<5+ 2x)dx B) __[Z(GXZ +1) xdx

©
N
O N =y | N
o
N X

Breraucnure miomaau (1)I/Il"yp, OI'paHUYCHHBIX JIMHUAMU.

y=x>y=0:x=2.

Bapuanr 4

Haiigute HCEOMIPCACIICHHBIC HHTCTPAJIbl:

a) J'(7x6 —8)dx

B) J(; - 3deX r) J‘e3x2 - XdXx

Brruncioure OIIPCICIICHHBIC MHTETPAJIbI.

6) I(?sin X + 4)dx

NE] 3 3
a) _[ 1f):(2 6) j(4 —3x? )Jlx 5) .([(3X2 - 5)3 xdx

0 -2

Brruncnure miomanu (I)I/Il" VP, OTPaHUYCHHBIX JIMHUSIMMU.

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

Bapuanr 1.

. Pemre uppanumonansHoe ypaBHEHUE: V22 +3x—10=2.
. Pemnre nokasarensHoe ypaBHeHUe: 4° +2*2°-80=0

. Pemmre orapudMuueckoe ypaBHEHHE:
a) logy, (bx —3) = —1;

0) log,(x* — 1) =log,(2x— 1); B) log,’x — log, x = 2.

. Pemute TPUTOHOMCTPHYCCKOC YPABHCHHUC!
a) 2sin” x+sinx =0,

5) 600s” x+7cosx—3=0.
B) SINX—cosx=0

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

Bapuanr 2.

. Pemnte nppanoHaibHOE YpaBHEHHE: \/ 3x°+2x—12=2,
. Pemmire mokasaTenbHOE ypaBHEHHE: 72 —6*7* +5=0

. Pemure norapudmuyeckoe ypaBHEHUE:
a) logy, (3x+5) = —1;
6) logs(1 — 2x?) = logs(1 — 6x); B) log;°x =4 — 3log, x.

. Pemte TpuronomeTpuyeckoe ypaBHEHHE:
a) sin” x—2sinx =0.
5) 3¢0s” x—5c0sx~2=0.

B) SINX+cosx=0

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

. Pemmute uppanuonanbHOe ypaBHEHUE: \f 3x*—x—15=3.

. Pemmte nokasarensHoe ypasuenne: 100" —11-10° +10=0

. Pemnte norapupMuveckoe ypaBHEHHE:
a)log; (4x —1) = —1,

6) log,(3x% — 11) = log,(6x— 11); ) logs (x* +8)~ log; (x +1) = 3log, 2

. Pemme TpuroHOMeTpruecKoe ypaBHEHHE:
a) 2¢0s” X —cosx =0

6) 3sin” x=5sinx-2=0.

B) SiNn X +~/3cosx = 0

. Pemmure HEepaBeHCTBO:
a) 04%%1 =0,16; 0) log:(4x+1) < —2.

Bapmuanr 4.

z
. Peminte upparmonanbHoe ypaBHeHHE: v 2X° — X — 6 = 3,

X+2 X+1
. Pemure mokasarepHo€E YPaBHCHHE. 7 + 4 : 7 = 539

. Pemure norapudmuueckoe ypaBHEHUE:
a)log,,;(6x+9) = —1;
2 2 _
6) logy(4x% — 3) = logy(4x—3);  ®) 19 X~lgx"+1=0
. Pellinte TpUroHOMETPHUYECKOE ypaBHEHHE:
a) sin® x—2sinx =0.
5) 3cos’ x—5c08x~2=0-
8) ~/35in X —cosx =0 _

. Pemnre HEpaBEHCTBO:
L @)9%7 = —; 6) logy,(5—2v) <0.
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Hpunioxenne 8
KonTpoabHas padora Ne 8
BapuanTt 1

Berancnure:

a  CiP 6 A -Cg

CkonpKUMHU CTIOCOOaMH MOKHO BBIOPATh 13 40 4elloBEK ABYX JIETEraroB Ha KOH(PEPEHIUIO?
B ypue 7 3enenbix u 13 kpacHbIX 1mapoB. Haiiaure BepoSATHOCTb TOTO, YTO B3SITHIM HayraJ
1ap OKa)KeTCsl 3€JICHOTO 1[BETA.

B maptum u3 22 neraneii HaxoasTcs 6 OpakoBaHHBIX. Hayraa BeiOupatot 4 aeranu. Halinure

BEPOATHOCTH TOT'O, UTO UX 3TUX 4 AeTajeil 3 okaxKyTcs He OpaKOBaHHBIMH.

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

BBIOOPKH:

X; 1 2 3 4 5 6

n 1 1 3 4 11 5
Bapuanr 2

Beruucnure:

) AR 6 Cs A

CKOJBKUMHU cIOCOOAMH MOKHO PacCTaBUTh 7 KHUT Ha KHMXKHOM MoJjke?

B ypHe 12 xenteix u 18 3enensix mapos. Haliinre BEpOsSTHOCTb TOrO, UTO B3STHIA Hayrasn
11ap OKa)keTcsl 3€JIEHOTO LIBETA.

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

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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Kontpoabnas padora Ne 8
Bapuanr 3

Brrancnure:

a  Ci-P 6 A -Cs

CKOJIBKO pa3iIMYHBIX TPEX3HAYHBIX YHCEJI MOXXHO cocTaBuTh u3 1udp 1; 2; 3; 4; 5; 6; 7, 8,
IIPU YCIIOBUH, YTO IU(PBI B UUCIIE HE TOBTOPSIOTCS?

B ypue 18 6enbix u 7 4epHbIX mapoB. Halgure BepoSsTHOCTH TOTO, UTO B3SATHIA Hayraj Imap
OKa)KETCsl YePHOTO IIBETA.

B naptum u3 24 neraneit Haxonsarcs 6 6pakoBanHbIX. Hayran BeiOupator 6 netaneii. Haitnu-

TE€ BEPOATHOCTH TOTO, YTO U3 3TUX 6 JeTajneil 2 OKaXyTcs OpakOBaHHBIMH.

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

BBIOOPKH:
X 2 4 6 8 10
n 6 3 4 2 5
Kontpoabnas padora Ne 8
Bapuanr 4

Brprunciure:

4 5 A2
a) As - P, 6) Co A

CKONBKMMHU CTIOCOOaMU MOKHO M3 25 yenoBek BbIOpaTh 5 yenoBek A paboThl Ha orpejie-
JIEHHOM y4acTke?

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

B naptuu u3 19 neraneii naxoaarcs 8 6pakoBanHblx. Hayran BeiOuparot 4 neranu. Haiinure
BEPOSITHOCTH TOT0, UTO U3 3TUX 4 feTanelt 3 okaxxyTcsi He OpaKOBaHHBIMH.

Brrancioure BI>I60pO‘-IHOC cpeaHee, JMCIICPCUIO U CPEAHECC KBAPATUUCCKOC OTKIIOHCHUC JJIA

BBIOOPKHU:
X 1 2 3 4 5 6
n, 3 4 6 8 1 3
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Hpunioxenne 9

KontpoabHasi padora Ne 9

Bapuanrt 1

BokoBoe pebpo npaBuiIbHON TPEYTrOJIbHON MHpaMubl paBHO 10M, a cTOpOHA OCHOBAHHUS

10m. Haitnure miomiaas OOKOBOM MOBEPXHOCTH MUPAMHUIBI.

B npsamoyronsnom napamnenenunenae ABCJA1B1C1J11 AB=2cm, BC=4cm, AA1=6¢cM.

HaiinuTe momaas moJHON MOBEPXHOCTH JAHHOTO MapasuiesenuIe/1a.

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

JMHpA.

[101ab CeYeH s, IPOXOALIETO Yepe3 LeHT wwapa, pasHa 1691 M2 Haiigure 06beM wia-

pa.

Bapuanr 2

BokoBoe pebpo npaBUIbHONW YETHIPEXYTrodbHONW MUpaMHIbI paBHO 12¢M, a CTOpOHA OCHO-
BaHus 8cM. Haiinure momaas 60KOBON MOBEPXHOCTH MUPAMUJBIL.

ABCIA1B1C1 /1 1- mpaBubHas mpuzma. AB=6m, AA;=5M. Haiinure momaas moJHo! mo-
BEPXHOCTH JIaHHOM MPU3MBI.

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

[Tnomane ceueHus, MPOXOAAIIETO Yepe3 IEHTp I1apa, paBHa 491 m?. Haifzure miommas mo-

BCPXHOCTH IIapa.
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KontpoabsHasi padora Ne 9

Bapuant 3

ABCIA;1B1C1 /11 - mpaBmibHas nmpusma. AB=9cm, AA;=12cm. Haiinure muiomaas 60koBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJIHONW MOBEPXHOCTH KOHYCA, OCEBBIM CEUEHUEM KOTOPOTO SIBISETCS
MPaBWIBHBIN TPEYTOJBHUK CO CTOpOHOK 10M.

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

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

pa.

Bapuanr 4

Haiigure niomaab 60KOBON NOBEPXHOCTHU LWJIMHAPA, €CIIU €TI0 OCEBBIM CEUEHUEM SIBIISIETCS
KBaJipaT co CTOPOHOM 20M.

BokoBoe pebpo npaBuiIbHON YETHIPEXYroJIbHOM MUpaMHIbl paBHO 12M, a CTOpOHA OCHOBA-
Hua 6M. Haiinure miuomaas NMOJHOM MOBEPXHOCTH MUPAMM/IBIL.

Haiinure 06beM npaBUIILHON TPEYTOJBHON IPU3MBI BEICOTOHM 1371M U CTOPOHOM OCHOBAHUS
M.

[Inomane ceyenus, IpOXOAAIIETo Yepe3 UEHTp 1iapa, paBHa 121x m?. Haiizure muiomans

IMMOBEPXHOCTH HIapa.
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Hpnaoxenne 10
Konrtpoasnas padora Ne 10

Bapuanrt 1
1. JlaHbl BEKTOPHI a{—2:;1;3}, 8{3; —4; —21, ¢{4;3; —2}. Haitnure KOOP/IMHATHI BEKTOPOB!
a)a{—2;1;3} +B{3; —4; —2};
6)a{—2;1;3}-¢{4;3; —2};
B) =23 + 36— & m = 5B + 2C

— —
r) CKaJsIpHOE MPOU3BEIeHHE BEKTOpOB B u C.

Bapuant 2
1. Jlansi Bexroper a{4; —2;—13, B{3; 0; —5}, &(—2; 1; 4}. Haitmure xoopannars! BexTopoe:
a) 3(4; —2;—1} + E{3; 0; —5},
6)a{4; —2; -1} -¢(=2; 1; 4}
v) =33 + 28 - 3¢, m =28 - 2G;

— —
I') CKaJsIpHOE NMpou3BeJeHHe BeKTOpoB B u C.

Bapuant 3
1. lausl BEKTOPBI a{4;0; -3}, B{—1; 5; 6}, &¢{—2;1; —3}. Haiinure KOOpJIMHATBI BEKTOPOB:
a)3{4; 0, -3} +E{—1; 5; 6},
6)ai4; 0;—3}-¢{—2;1; -3}

—

) N=3 - 3E -2 C; m = 3E - 2C;

— —
T) CKaJIspHOE MPOM3BeeHHe BeKTOpoB B u C.

Bapuanrt 4
1. JIaHBI BEKTOPBI 3{—1; 2;1}, E{Z; —3; 4}, E{'D} 1; —5}. Haitmmre KOOPJIMHATBI BEKTOPOB:
a)a{—1;2;1} +B{(2; —3; 4},
6) B{2; —3; 4}-€{0;1; —5};
B)E:Zﬁ -3E +2 E; m=E +3C u;

— —
T') CKaJIsipHOE TIpou3BeieHne BeKTopoB B u C.
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