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IosicHuTeNLHAA 3aNIUCKA

1. HopMaTuBHO-NIPaBOBbIe JOKYMEHTBI
Hacrosmas pabouas nporpamma rno matemaruke A 11 kiacca pa3paborana Ha OCHOBaHUU
cne):[ymumx HOPMATHBHBIX MPABOBBIX JOKYMEHTOB:
@enepalibHOr0 KOMIIOHEHTA TOCYJApPCTBEHHOIO CTaHAapTa CpeAHero (MOJHOro) OOMIEero
o0Opa3oBaHMs, yTBEPKIEHHOTO MpHKazoM MuHucTepcTBa obpazoBanus PD ot 05.03.2004
Ne1089;

— TNPUMEpPHOH MpOorpaMMbl cpenHero (MOJIHOro) oOmiero oOpa3oBaHHs MO MaTeMaTHKEe Ha
06a3oBoM ypoBHe (COOpHHMK HOPMATHBHBIX JOKyMEeHTOB. Matematuka / coct. D.J[.JlHenpos,
A.I'.ApkanseB. — M.: [Ipoda, 2007r.),

—  aBTOPCKOH mporpammbl 1o anredpe: - Mopakosuda A.I'. Anrebpa n Havyana ananuza. 10-11

kiacc. Y.1.YueOnuk. Y.2.3agaunuk — [Iporpammer. Matemaruka. 5 — 6 knaccel. Anrebpa. 7 — 9
Kiaccel. Anrebpa u Hadana ananmza. 10 — 11 kmacesl/ aBT. — coct. M.U. 3ybGapera, A.l.
Mopakosud — M.: Muemo3una, 2009;
- mo reomerpun: ArtanacsHa JI.C., byry3osa B.®., Kagomuesa C.b. I'eometpus 10 — 11.
Y4eOHuk ans o0eoOpa3oBarenbHbIX yupexkaeHuil. - Ilporpammel 0011e00pa3oBaTeIbHbBIX
yupexaenuil. ['eomerpusa. 7 — 9 xknaccel.- M.: Ilpocemenue, 2009 cocraBurens T.A.
Bbypmucrposa

2. O0mas xapakTepuCTHKA y4eOHOI0 npeaAMeTa

B crapmeii mkose Ha 6a30BOM ypOBHE MaTeMaTHKa IIpEJCTaBleHa ABYMsS INpeIMETaMH:
anreOpa W Havasa aHanmu3a W reomerpus. llemp m3ydeHums Kypca anreOpbl M Hayal aHajiM3a —
cucTeMaTuyeckoe u3ydeHue (PyHKIMM Kak Ba)KHEHIIEero MareMaTHMYecKoro OOBEeKTa CpelcTBaMH
anre6p1)1 U MAaTCMAaTUYCCKOI'0 aHaJIM3a, PACKPBITHC IMOJUTCXHHUYCCKOI0 W MPHUKIAAHOIO 3HAYCHUA
O0IIMX METOJI0OB MaTeMaTHKH, CBA3aHHBIX C MCCel0BaHWEM (YHKLUMH, MOArOTOBKAa HEOOXOAUMOTO
anmnapara Jjs U3y4eHus: TeOMETPUU U (PU3UKH.

Kypc xapakrepusyercsi COAEp:KaTEeIbHBIM PAaCKPBITUEM IOHSTHM, YTBEPKIAECHUN M METOJOB,
OTHOCALIMXCS K HayajaM aHanu3a. BbIABIeHHEM UX NpakTudeckoil 3HaunMoctu. Ilpu usydeHun
BOIPOCOB aHAIM3a MIMPOKO HCIONB3YIOTCA HArSIIHBIE COOOpaXXeHHs. YPOBEHb CTPOTOCTH
U3JIOKEHUS OIpesersercs ¢ Y4€ToM o001ieo0pa3oBaTeIbHON HANpaBIEHHOCTH H3Y4YeHHs Haydalil
aHaJM3a M COTJIACYeTCs] C YPOBHEM CTPOTOCTH MPUIIOKEHHUH H3ydaeMoro MaTephalia B CMEXKHBIX
JUCLUIUIMHAX. XapaKTepHOH 0COOEHHOCTBIO Kypca SIBJIETCS cucTeMaTh3anus 1 00001IeHne 3HaHUH
yyaluxcs, 3aKpelyieHue M Pa3BUTHE YMEHUN U HaBBIKOB, MOJYYEHHBIX B Kypce aiaredpbl, 4To
OCYILECTBISETCA KaK IPH U3Yy4eHUN HOBOT'O MaTepHala, Tak U MPH MPOBEACHUH MTOBTOPEHUS.

VYdammecss ~ CHCTEMAaTHYeCKHM  HM3Y4YalOT  TPUTOHOMETPHYECKHE,  IOKAa3aTelbHYI0 |
norapupmMuuecKkyro  (QyHKIMM W HMX  CBOMCTBa,  TOXJIECTBEHHble  MIpeoOpa3oBaHUs
TPUTOHOMCTPHUYCCKUX, IMOKA3aTCIbHBIX M J'IOl"apI/I(bMI/ILICCKI/IX BBIpa)KGHI/II\/’I n HUX IMIPUMCHCHHUE K
PELIEHUIO COOTBETCTBYIOIIUX YpPaBHEHUH M HEPAaBEHCTB. 3HAKOMSATCA C OCHOBHBIMHU IOHSTHSMH,
YTBEP)KJICHISIMH, alliapaToM MaTeMaTHYeCKOro aHajin3a B 00BEME, MO3BOJSIONIUM HCCIIE0BATh
JJIEMEHTapHble (YHKIMM M pellaTh MNPOCTEHIINe TreoMeTpudeckue, (u3nyeckue | Apyrue
MPUKIIAAHBIC 3aJ1a4H.

[Ipu m3yueHHMH Kypca MaTeMaTHKU MPOJOJDKAETCS M IOJIy4aeT pa3BUTHE CoOJepKaTeibHas
nunus: «I eomempusny.

3. ey u 3apaum o0yuyenusi B 11 kiaacce

ean:

. (opmupoBanue npeacTaBieHUil 0 MaTEMaTHUKE, KAaK YHUBEPCAIBHOM SI3bIKa HAYKHU, CPEJCTBE
MOJICTTUPOBAHUS SBJICHHUI U TIPOIECCOB, 00 UAESIX U METOAaX MAaTEMAaTHUKH;

L Pa3BUTHE JIOTUYCCKOI'O MBIIJIICHWA, ITPOCTPAHCTBCHHOI'O B006pa}K€HI/I$I, aHFOpI/ITMI/I‘—IeCKOﬁ

KYJIbTYpbl, KpUTUYHOCTH MBILIUIEHUS Ha YpOBHE, HEOOXOAWMOM Ui OOy4yeHHsI B BbICIIEH
IIKOJIE IO COOTBETCTBYIONIEH CIIEUANIBbHOCTH, B Oyay1eit npodeccHoHaIbHON AesITeNbHOCTH;

. OBJIa/IeHHe MATeMATHYeCKMMH 3HAHMSIMU M YMEHUSIMM, HEOOXOJUMBIMU B TIOBCEAHEBHOM
JKU3HU, I U3YYCHUS HIKOJBHBIX CCTCCTBCHHOHAYYHBIX AUCHHUIIJIMH Ha 68.30BOM YpOBHE, IJIA
MoydeHus: 0o0pa3oBaHUsA B 00JIaCTAX, HE TpeOyronmMX yriayOJeHHONH MaTeMaTHu4ecKou
MOJITOTOBKH;



. BOCIIMTAHHE CPEICTBAMHU MAaTEMAaTHUKH KYJbTYPhl JUYHOCTU: OTHOIICHHS K MaTeMaTHKE Kak
4acTH OOIIEYEIOBEYECKON KYIbTYpPhl: 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MAaTEMAaTHKH,
SBOJIIOIMEH MAaTEMATHYECKUX UJIEH, IOHMMAHUS 3HAYNMOCTH MAaTEMAaTHKH J1JIsI OOIECTBEHHOIO
nporpecca.

3agauu:

e CHUCTeMaTH3allMs CBEJIECHUN O YMCiIaX; M3YYCHHE HOBBIX BHIOB YHCIIOBBIX BRIpAKEHUN U GOPMYIT,
COBEPIIICHCTBOBAHUE IPAKTUUECKUX HABBIKOB M BBIUMCIUTEIBHOW KYJIBTYpHI, PacIIUpEHUE U
COBEpIICHCTBOBAHUE alITreOpandyeckoro amnmapara, cOpMHUPOBAHHOTO B OCHOBHOM IIIKOJE M €r0
MIPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUYECKUX U HEMAaTeMaTHYeCKUX 3a/1a4,

® pacIIMpPEHHE U CUCTEMATH3aIs OOIUX CBEACHUN O PYHKIHSIX, MOTIOJTHEHHUE Kacca H3ydaeMbIX
GYHKIUH, WITIOCTPANUS MUPOTHI MPUMEHEHHS] (QYHKIMHA Il OMIMCAHUS U U3YYCHHS peaTbHBIX
3aBHCHUMOCTEH;

® I3Yy4YCHHE CBOWCTB MPOCTPAHCTBEHHBIX Tel, (DOPMHUPOBAHWE YMEHUS NPUMEHSTH TOTYYCHHBIE
3HaHUS JJI PEHICHUS] TPAKTUYECKUX 3a]1a4;

® Ppa3BUTHE NPEICTABICHUM O BEPOATHOCTHO-CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM
MHUpE, COBEpPIICHCTBOBAHME WHTEJUIEKTYAIbHBIX M PEYEBBIX YMEHUH myTeM oOoTramieHus
MaTEeMaTUYeCKOTO SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBIIIJICHUS;

® 3HAKOMCTBO C OCHOBHBIMH HJCSIMU M METOJaMH MaTeMaTHYCCKOr0 aHaIu3a.

4. MecTto npeamera B yueOHoM miiane QY.

B aBTopckoii mporpamme A. I'. MopakoBuya no anredpe 1 HayaiaM MaTeMaTHYeCKOTro aHallu3a
(6a30BBIi YpOBEHB) MpeIaraeTcs 2 4 B HEACI0, BCEro 68 4 B ToJI.
B aBtopckoii mporpamme JI.C. Atanacsna o reometrpuu (0a30BbIif ypoBeHb) 2 4 B HE/IETIO, BCEro 68
9. B TO/I.

B cootBercTBUM ¢ denepanbHbIM 0a3UCHBIM Y4€OHBIM IUIAHOM, YY€OHBIM IUIAHOM IIKOJBI U
ABTOPCKUMH TIpOTpaMMaMK pabouasi mporpamMma paccuyntTaHa Ha 4 vaca B Hezelnto, Bcero 136 4. B
TO/I.

5. O0mey4yeOHbIe yMEHHS, HABBIKH M CHOCOOBI [JesiTeIbHOCTH. YHHBeEpPcaJibHble Y4eOHbIE
AeHCTBUSA

N3yueHne MareMaTWKM B CpeAHEH MIKOJE AaeT BO3MOXKHOCTh OOyYaromUMCS JOCTHYb
CIIEYIOIIUX PE3yIbTaTOB Pa3BUTHSL:
8 MUYHOCIMHOM HANPABICHUU.

1) chopMUpPOBaHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTH HayKd M OOIIECTBEHHOH MpPaKTUKH;

2) cpOpPMUPOBAaHHOCTH OCHOB CAMOpPa3BUTHS M CAaMOBOCIIUTAHUS B COOTBETCTBHU C
O0III€YeTIOBEYECKUMH ~ HPABCTBEHHBIMM  IIEHHOCTAMH U HJeaJaMM  POCCHHCKOTro
IpaXIaHCKOro OOIIecTBa; FOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOMH
U OTBETCTBEHHOM  jesATenbHOCTH  (0Opa3zoBaTenbHOM,  y4eOHO-UCCIIEI0BaTEIbCKOM,
MIPOEKTHON, KOMMYHHMKAaTUBHOW, MHOM);

3) cpOopMUPOBaHHOCTh HABBIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMHM, ICTBMH CTaplIero M
MJIaJIIIEr0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTeNbHOM, OOLIECTBEHHO IOJIE3HOH, yueOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U APYTUX BUIAX IEATEIbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa3oBaHMIO, Ha
NPOTSDKEHUM BCEH JKU3HM; CO3HATENbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHMIO
KaK yCIOBHIO YCHENTHOW MpodheCCHOHATBLHON M O0IIECTBEHHOM NI TEIbHOCTH;

5) oco3HaHHBIIl BBIOOp Oynaymieid mnpodeccu Ha OCHOBE IOHMMaHUS €€ LEHHOCTHOTO
COJlep’)KaHUsI W BO3MOXKHOCTEH  peanu3alid  COOCTBEHHBIX O KM3HEHHBIX  IJIAHOB;
OTHOIIEHHE K NMPO(EeCCHOHAIBHONW NEATETbHOCTH KaK BO3MOXKHOCTH y4yacTHsl B pEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIEM;

8 MemanpeomMemHoM HanpasIeHuu.:

1) yMmeHHME CcaMOCTOSTEIBHO ONPEEsTh LENd W COCTABISATh IUIAHBL, CAMOCTOSITEIBHO

OCYILECTBIIATh, KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh YPOUHYIO M BHEYPOUHYIO (BKJIIOYas
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2)

3)

4)

5)

6)

BHEIIKOJIbHYIO) JI€ATEIbHOCTh; HCIONb30BaTh pAa3IMYHBIE PECYpChl Ul  JTOCTIKCHHS
1esied; BBIOMPATh YCIICIIHbIE CTPATETUH B TPYAHBIX CUTYalUAX;

YMEHHE MPOAYKTHBHO OOMIaThCS W B3aUMOJAEHCTBOBATH B MPOLECCE COBMECTHOU
JeSITeIbHOCTH, YIUTHIBATh MO3UIUU APYTroro, 3G (HeKTUBHO pa3pemarb KOH(PIUKTHI;
BJIAJICHUE HAaBBIKAMM  II03HABATENBHOM, Y4eOHO-HMCCIICIOBATEIICKOW M NPOEKTHOM
NESATENbHOCTH, HAaBBIKAMH pa3pemieHust MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
CAMOCTOSITEIbHOMY ~ IIOMCKY METOJIOB pEIICHUs NPAKTHYECKHX 3a/1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB TIO3HAHUS;

TOTOBHOCTh UM  CIIOCOOHOCTH K CaMOCTOATENBHOM —HMH(pOPMAIMOHHO-TIO3HABATEILHON
JEATENPHOCTH,  BKJIOYash yMEHHE  OPHUEHTHPOBATbCS B PA3IMYHBIX  HMCTOYHHKAX
uHbOpMalUY, KPUTUYECKH OICHMBATh W WHTEPIPETUPOBATH HH(POPMAIHUIO, TOTY4aeMYIO
U3 pa3IMYHBIX MCTOYHHKOB;

BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMH — YMEHHE SICHO, JIOTMYHO M TOYHO H3Jaratb CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBHIC CPE/ICTBA,

BJaJICHMEC HAaBBIKAMH [IO3HABATENBHOM pediIeKcMH Kak OCO3HAHUS  COBEPIIAEMBIX
JOEUCTBUH W MBICIUTENBHBIX MPOLECCOB, X PE3yJbTaTOB W OCHOBAaHWI, TPAHUI] CBOETO
3HAaHUS W HE3HAHUS, HOBBIX ITO3HABATEIBHBIX 337a4 M CPEJCTB UX JTOCTHXKECHUSI.

6 npedMemHOM HAanpaejieruu.

1)

2)

3)

4)

5)

6)

7)

8)

c(OPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOH KYJIBTYphl M O
MecTe MaTeMaTMKM B COBPEMEHHOW LMBWIM3allUM, O cHoco0ax ONUCaHMA Ha
MAaTE€MaTHYECKOM SI3BIKE SIBJICHUN PEAIIBHOIO MUPA;

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O MaTEeMAaTUYECKUX IOHATHAX Kak O BaKHEHIIUX
MAaT€MaTHYECKUX MOJEIAX, IO3BOJSIOIIMX OIMCHIBaTh M H3y4yaThb pa3HbIE IPOLECCH U
ABJICHUS;  TIOHUMAaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MaTeMaTUYECKUX
TEOPHIL;

BJIQJICHUE METOJAaMM JOKa3aTeJIbCTB W AIrOPUTMOB PELICHMS; YMEHME HX IPUMEHSTH,
IIPOBOJIUTH JIOKA3ATEJIbHBIEC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

BJIAJICHUE CTAHAAPTHBIMU NPUEMAMHM pELICHUS PALMOHAIBHBIX W HUPPALMOHAJIBHBIX,
IIOKA3aTENIbHBIX, CTEHNEHHBbIX, TPUIOHOMETPUYECKUX YPaBHEHHM M HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCJIE I IIOMCKA
IIyTU pEUICHUs W WUIIOCTPALUMU PEIICHNs YPAaBHEHUN U HEPABEHCTB;

C(OPMHPOBAHHOCTh MPEACTaBICHUH 00 OCHOBHBIX MOHATUAX, HAEIX U  METoJax
MaTEeMaTHYECKOIO aHAJIN3a;

BJIAJICHUE OCHOBHBIMU IIOHATUAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPHUUYECKHUX
¢urypax, HX OCHOBHBIX CBOMCTBaxX; C(GOpPMHUPOBAHHOCTb YMEHHS paclo3HaBaThb Ha
yepTekax, MOJENAX M B pPEalbHOM MHpE TeOMETpUUYeCKUe (QUryphl; MpPUMEHEHHE
U3YYEHHBIX CBOWCTB TIE€OMETPUYECKUX (QUIyp U (QOpMyJT AJis PEIIeHUS NeOMETPUUECKUX
3a/1a4 ¥ 3aJa4 C IPaKTUYECKUM COJEPIKAHUEM;

cOpPMUPOBAHHOCTh  MpPEACTAaBIEHUH O  Tpoueccax U SBICHUAX,  UMEIOUIMX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTHMYECKUX 3aKOHOMEPHOCTSX B peajJbHOM MHpe, 00
OCHOBHBIX TMOHATHSX DJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUN HAXOAWTh U
OLICHUBATh BEPOSATHOCTH HACTYIUIEHUS COOBITHMM B  NPOCTEHIIMX  MPAKTHUYECKUX
CUTyallUsIX U OCHOBHBIE XapAKTEPHUCTHKU CIIy4allHBIX BEJIUYMH;

BJIaJICHUE HABBIKAMHU MHCIIOJIB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IIpU PELICHUU
3a1ad.

B X0€ OCBOCHHA COACPKAHUA MATEMATHYCCKOI'O O6p2130BaHI/I$I ydqamuecs OBJIaACBaIOT

CHUCTEMOW JIMYHOCTHBIX, PETYJATHUBHBIX, NO3HABATEJIbHBIX, KOMMYHUKATUBHBIX YHUBEPCAJbHBIX
YY4eOHBbIX [1elCTBMid, TIOCTPOCHUS W MCCIEAOBAHUS MATEMAaTUYECKUX MOJENCH Uil ONMHCaHUA U
peLIEHNs TPUKIIAIHBIX 33/1a4, 3a/1a4 U3 CMEKHBIX JUCLIUIUINH;

BBIIIOJITHCHHUE HW = CaMOCTOATCIIBHOC COCTABJICHUC  aAJIT'OPUTMHUYCCKHUX HpeI[HI/ICZLHI/Iﬁ u

WHCTPYKIIMHA Ha MaTeMaTHYeCKOM MaTepHalie; BBITIOJIHEHHUS PAacyeTOB IMPAKTHUYECKOTO XapaKTepa;
HUCITOJIB30BaAHUA MAaTEMAaTHUUYCCKUX q)OpMyJI U CaMOCTOATCIIBHOT'O COCTAaBJICHUSA (I)OpMyJI Ha OCHOBC
0000IICHHS YaCTHBIX CITy4aeB M SKCIIEPUMEHTA;



e camocTosiTeTbHAs paboTa ¢ MCTOYHMKAMU HHGOpMAIMH, OOOOIICHUS W CHUCTEMaTH3aIluu
MOJIy4eHHOUM MH(pOpMaLMU, HUHTETPUPOBAHUS €€ B JIMUHBII OIBIT;

® TIPOBEACHUE JOKA3aTENbHBIX PpACCY)KACHHMH, JIOTHYECKOr0o OOOCHOBAaHHS  BBIBOJOB,
pa3nuyeHus JOKA3aHHBIX W HENOKA3aHHBIX YTBEPKICHHUH, apryMEHTHPOBAHHBIX W AMOIMOHAIBHO
yOeIUTENbHBIX CYXICHHUIA;

® CaMOCTOSITENIbHAsE M KOJUIEKTUBHAS JESATEIIBHOCTb, BKJIIOYEHHUS CBOUX pE3YyJlbTaTOB B
pe3yabTaThl pabOThl TPYIIBL, COOTHECEHHE CBOETO MHEHHUS C MHEHHMEM JIPYIHX YYacTHUKOB
y4e0HOr0 KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX UCTOYHUKOB.

® pa3BUTHE Yy OOYYaIOUIMXCA CIIOCOOHOCTH K  CaMOCO3HAHHMIO, CAMOPA3BUTUIO |
CaMOOIPEEIIECHHUIO;

e (opmupoBaHME JUYHOCTHBIX I[IEHHOCTHO-CMBICJIOBBIX  OPHUEHTUPOB U  YCTaHOBOK,
CIOCOOHOCTH HX HCIIOJIb30BaHUS B y4eOHOM, MO3HABATEJbHONW M COLMAIBHOW MPAKTHKE;

® CaMOCTOSITENIFHOTO IUIAHUPOBAHUS W OCYIIECTBICHUS Y4E€OHOH  JEATENbHOCTH H
OpraHu3ali y4eOHOro COTPYAHMYECTBA C TMEJaroraMd U CBEPCTHHUKAaMHU, K TMOCTPOEHUIO
MHIUBUAYAJIBHON 00pa3oBaTelbHON TPAEKTOPHH;

e (QopmupoBanue y o0OydyarOUMXCSd CHCTEMHBIX TMPEACTABICHUN U OMNbITa MPUMEHEHUS
METOJIOB, TEXHOJNOTMH U ¢GopM OpraHu3alli MPOCKTHOW U  Yy4eOHO-UCCIIe0BATENbCKOMN
JESTENIbHOCTH JUIsl TOCTUKEHUS PAKTUKO-OPUEHTUPOBAHHBIX PE3Yy/IbTaTOB 00pa30BaHMUs;

e (opmupoBaHME HABBIKOB pa3pabdOTKH, peanu3alii ¥ OOIIECTBEHHOW IMpe3eHTAlUH
OOy4aloIUMUCST PE3YNbTaTOB HCCIEIOBAaHUS, WHIUBUIYaTbHOIO TPOEKTa, HAIPABJICHHOTO Ha
peleHre HayYHOH, TMYHOCTHO U (MJIM) COIMAIbHO 3HAYUMOM MTPOOIIEMBI.

Pe3yabTaThl 00yuyeHus

Pesynbrarel oOyueHus mnpencraBiieHbl B TpeOoBaHUSAX K YPOBHIO IMOATOTOBKH M 3a/atoT
CHUCTEMY WTOTOBBIX pE3ylIbTaTOB OOYy4YeHHUS, KOTOPBIX JOJKHBI JOCTUTaTh BCE Yydalluecs,
OKaHYMBAIOIIME OCHOBHYIO ILKOJY, U JOCTH)KEHHE KOTOPBIX SIBJISETCS 00s3aTENbHBIM YCIOBHEM
MOJIOKUTETIPHOW ~ aTTecTallik yY4YeHHKa 3a KypC OCHOBHOM IIKOJNBL. OTH  TpeOOBaHHS
CTPYKTYpPUPOBaHBl 1O TPEM KOMIIOHEHTaM: <«3HATh/IIOHUMATB», «YMETb», «HCIOJIb30BaTh
pUOOpETEeHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOH AEATENIbHOCTU U MOBCETHEBHOM ku3HU». Ilpn
3TOM MOCJIEHNE 1BE KOMIIOHEHTHI MPEACTABIEHBI OT/IEIBHO MO KaXKIOMY U3 Pa3esioB, COACPKAHMUSL.

OuepueHHbIE CTaHIAPTOM PAMKH COJAEP)KaHUS U TpeOOBaHHM OPUEHTHPOBAHBI HAa pa3BUTHE
yUalUXcs U He JI0JKHBI MPENSATCTBOBATH JOCTUKEHHIO 00JIee BHICOKMX YPOBHEH.

Coneprkanne Kypca
Aure0dpa u HaYaJIa aHAJIN3A.
IloBTopenue. Tpuronomerpuueckue pyHkuuu. Tpuronomerpruyeckue ypasHeHus. [IpousBoaHasi.
Kopuu u crenenu. Kopens crenenu N>1 u ero coiictBa. CTeneHb ¢ pallMOHAIbHBIM IT0Ka3aTelIeM U
e€¢ cBoicTBa. IloHsAiTHE O cCTemeHW C JEHCTBUTENbHBIM TIoKa3zareraeM. CBOWCTBa CTENEHH C
JEMCTBUTEIBHBIM [TOKA3aTEIEM.
Jlorapudm. Jlorapudm uncna. OcHoBHOE JorapupmMuueckoe TOxASCTBO. Jlorapudm npousBeneHus,
YaCcTHOTO, CTEMEHH: Mepexo]l K HOBOMY OCHOBaHMIO. JIECATHUUHBIA M HATypalbHBIA JIOrapH(MBbI,
qHuCHo €.
IIpeoGpa3zoBanue mpocTeiflInX BbIPAaKeHMI, BKIIOYAIOMUX apH(PMETHUECKUE ONEpalliu, a TaKxKe
OTiepalfio BO3BEJCHHS B CTENIEHb U OIEpalHIo JIOTapu(PMUPOBAHUSI.
@yukumuu. CrenenHas QyHKIMS ¢ HATypalbHBIM [TOKa3aTeneM, e€ cBoiicTBa U rpaduxk.
BepTukanbHble U TOPU30HTAIBHBIE ACUMIITOTHI TPapUKOB.
[Toka3zarenbHast QyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.
Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U rpaduK.
IlonssiTne 00 ompeaenéHHOM MHTerpaje Kak IUIOIIAAW KPHUBOJMHEHHON Tpamemnuu.
[lepBoobOpaznas. ®opmyna Herorona-Jleitonuma. [Ipumepsl npuMeHeHuss uHTerpana B (QU3MKe U
reomeTpun. Bropas npousBoaHas u e€ GpU3N4eCKuil CMbICI.
YpaBHeHusi um HepaBeHcTBa. PelieHue paluoHalIbHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKUX
YPaBHEHUI M HEPAaBEHCTB. PelleHune uppanuoHanbHbIX ypaBHEHUH. OCHOBHBIE NPUEMBI PEILICHUS
CHCTEM YpaBHEHMIA: TOACTAHOBKA, alre0panveckoe CI0KEHUE, BBEJACHHE HOBBIX IEPEMEHHBIX.
PaBHOCHUIIBHOCTh ypaBHEHUM, HEPABEHCTB, CHCTEM. PemieHne mpoCTEeHIIMX CHCTEM YpaBHEHUW C
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JIBYMsI HEU3BECTHBIMU. Perienne cucteM HEPaBEHCTB ¢ OJIHOW MepeMeHHOM. Mcnonb30BaHne CBOMCTB
U rpadukoB (GYHKIMN IpU pelIeHU YpaBHEHUH 1 HepaBeHCTB. MeTo mHTepBaioB. M300paxkeHue Ha
KOOpPJIMHATHOM MJIOCKOCTU MHO>KECTBA PEIICHUI YpaBHEHUI U HEPABEHCTB C JBYMs IEPEMEHHBIMU U
ux cucreM. [IpumeHeHHMe MaTeMaTHUYECKUX METOJOB I PELICHUs COAEpXKAaTEJIbHBIX 3a1ad U3
pa3nuyYHbIX 00JacTel HayKH U MpakTUKu. MHTeprperanus pe3ynpTaTa, yU€T peaJbHbIX OTPaHUYCHUI.
JJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH U TeOpPUH BeposiTHOcTeil. TabnmuuHoe U rpaduueckoe
Mpe/ICTaBJIeHUE JAaHHbIX. YHCIIOBBIE XapaKTEpUCTUKH DPsIOB  JaHHBIX. [loouepennwii u
OJTHOBPEMEHHBIN BBHIOOP HECKOJBKHX JJIEMEHTOB M3 KOHEYHOTO MHOXecTBa. DOpMyInbl uucia
MEepPEeCTaHOBOK, COYETaHMM, pa3MmeinleHuil. Pemnienne komOumHaTOpHBIX 3amady. Popmyna OuHOMaA
Herorona. CpoiictBa OnHOMHUANBHBIX KO3 dunuentoB. TpeyroiapHuk Ilackamns. DneMeHTapHbIE U
CIIO)KHBIE CcOOBITHA. PaccMoTpeHue ciydaeB M BEpPOSATHOCTh CYMMBI HECOBMECTHBIX COOBITHIA,
BEPOATHOCTH MPOTHUBOMONIOKHOTO coObITUS. [loHSATHE O HEe3aBUCUMOCTU COOBITUN. BeposTHOCTH U
CTaTUCTHYECKasl YacTOTa HACTYIUICHHs COOBITHs. PemieHne mpakTHUECKUX 3a/ad ¢ MPUMEHEHHEM
BEPOATHOCTHBIX METO/IOB.

I'eomerpus.

Koopaunarbel u BekTopbl. [loHsTHe BekTopa. CrokeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4yucio. JlekapToBel KOOpAUHATHI B NpocTpaHcTBe. DOpMyna pacCTOSHUS MEXAY ABYMs
TOYKaMH. YpaBHeHUs cPepsl u niockocmu. Dopmyna paccmoanus om mouxku 00 nIOCKOCMU.
Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Cll0XKEHHE BEKTOPOB U YMHOKEHUE BEKTOpa Ha
gyucno. Yron Mexay BekTopamu. Koopaunatel BekTopa. CKalipHOE NPOU3BEIEHUE BEKTOPOB.
Komnuueapusle BekTOpbl. PasznoxeHue BekTopa 1O JBYM HEKOJUIMHEAPHBIM  BEKTOPAM.
Kommnanapusie BekTopbl. Paznoxkenue no TpéM HEKOMILIaHAPHBIM BEKTOPAM.

Tesa m nmoBepxnocTn Bpamenusi. [lwimHap u konyc. Vceuenmwiii xomyc. OcHOBaHME, BBICOTA,
OOKOBasi TMOBEPXHOCTb, OOpasyromas, pa3BepTka. Ocegvle ceueHus U ceuenus nNaApaiesbhble
OCHOBAHUIO.

[Iap u cdepa, UX ceUCHUS, KacamenbHas NIOCKOCMb K cepe.

O0beMBbl Tes1 U IJIOLIAAU UX MOBepXHOcTel. [lonamue 06 obveme mena. Omuouwenue o6veMo8
NnOOO0OHLIX meil.

®opmynbsl o0beMa Kyba, MPSIMOYTOJIBHOTO Mapajulefienunena, Npu3Mbl, IMIHHApA. DPopMyIbl
o0bemMa mupaMubl U KoHyca. PopMyIbl TUIOMIAIM MOBEPXHOCTEH HMUIMHApA U KoHyca. Dopmyrsl
o0BbeMa 1apa u Iiomaau chepsl.

Y4eOHO-TeMaTHYeCKOe NJIAHUPOBaHHE

11 xnacc
Ne  |Pasmemst kypea Kon-so  |[KonnuecTtBo
JacoB KOHTPOJIbHBIX paboT
1  [[ToBropenue kypca 10 kimacca 4 -
2  |Crenenu u kopHH. CTeneHHble QyHKIINH 15 1
4 MeToJ KOOpJMHAT B MPOCTPAHCTBE. 13 1
5  [loka3zatenbHas, jorapupmudeckas QyHKIHH 24 3
6  |wmHap, KoHYC, map. 12 1
7 WnTterpan 7 1
8 OneMEHTHI Kf)MGI/IHaTOpI/IKI/I, CTaTUCTHKH M Teopuu| 12 1
BEPOSITHOCTEH.
9  |OObemsI Teu. 17 1
10 YpaBHeHHsI U HepaBeHCTBA. CHUCTEMBbl ypaBHEHUN U 17 1
HEPaBEHCTB
11 [TlIoBropenue kypca 10 u 11 knaccos. 15
Hroro 136 10




KanennapHo-remarnueckoe miiaHupoBanue, 11 kmace

Hara
NMpOBEACHUS
e Conepxanue
i U3y4yaemMoro 3HaHus U yMEHUS OcHOBHOe co/iep:KaHue
ypoka ITo dakr
MaTepHaJia
IJIAHY HYEeCK
)|
IToBTOpeHue(4 yaca)
1 TpuroHoMeTpUYECKUe TPUTOHOMETpHYECKHEe (PYHKIHU YHCIOBOIO apryMEHTa, VYyaniuecs yMeI0T CBOOOIHO YNUTATh TPpadHKy,
(YHKIIMH, HX CBOWCTBA U TPUTOHOMETPHYECKHE COOTHOLICHHUS OTHOTO apryMeHTa, OTpa)kaTh CBOIMCTBA (YHKIUH Ha rpaduke.
aduxu =sinx = X
rpad TPUTOHOMETPHYECKUE (YHKLIUH: y=s , y=C0s ,
=1gX = X o o
y=19 . y=clg , Tpad¥K 1 CBOMCTBA PYHKITHI
2 IMpeoGpazoBanue TPUTOHOMETpHYECKHe GOPMYIIBI OHOTO, IBYX M IIOJIOBHHHOTO | YMEIOT HCIIOJIB30BaTh (POPMYIIBL, COCpIKAILNC
TPHTOHOMETPHYCCKHX apryMmenTa, Gopmyibl puBeaeHus, GopMyJIbl HepeBoa TPUTOHOMETPHYECKHE BBIPAXKCHHS TS BBIMOJIHCHHUS
BBIPaKCHHIA NpOU3BeICHHS QYHKIMN B CYMMY ¥ HA000pOT, METO COOTBETCTBYIOIMX PAacueTOB; MPe0OPa3OBhIBATH
Tpuronomerprueckue pasioKeHUs1 HAa MHOXKUTEIIH, OJHOPOJHBIE (hopMyJIbI, BEIpaXkasi OTHH TPUTOHOMETPHICCKHE
YpaBHEHUS TPUTOHOMETPUUECKHUE YPABHEHUS IIEPBOM U BTOPOU CTEIICHH, GbyHKIMK yepe3 Apyrue. Ydauyecst yMelT peliaTh
AITOPUTM PELICHUS YPABHEHHUS IIPOCTEHMIINE TPUTOHOMETPUYECKUE YPABHEHUS.
BrazseroT OCHOBHBIMHU CTIOCOOaMH PEIISHUS
TPUTOHOMETPUUYECKUX YPABHEHUIL. .
3 IIpomsBonHas, ee nocrpoeHue rpaduka, Bo3pacraroiiast QyHKIHs, yObIBAOIIIas YMeT HaX0IUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
4 TPUMEHEHHUE ISt (YHKUUS, MOHOTOHHOCTb (bYHKUMA, TPUMEHSIS TaOIHUIY TPOU3BOIHBIX U
UcclieioBanust (PYHKIMHU Ha npasmwia quddepeHInpoBanus. 3HAIOT U YMEIOT
MOHOTOHHOCTb OCYILECTBIISITH aJTOPUTM HCCIEeA0BaHMS (QYyHKIIMU Ha
MOHOTOHHOCTh
Crenenn u kopHu. CreneHabie Gynkiuu(15 gacos)
3HaTh: MOHSATHE KOPHS N-OH CTENCHH W3 HEOTPHUIATETHHOTO N
. o Omnpenenenust: KOPHS n-oit CTETIeHH u3
TTonsitue KOpHA n-u quciia, KOpHA HCUCTHOU CTCIICHU U3 OTPULATEIIBHOTO YMCIa. o
o o HEOTPULATECIIBHOTO YUCJIa, KOPHA HEYETHOU CTCIICHU n
CTCIICHU U3 VYMeETh: BBIYHUCIITH KOpHH N-0U CTENIEHU U3 JCUCTBUTECIHHOTO
- —— W3 OTPHUIATEIBHOTO YHCIA, TOHSTHE paauKala,
5 JIEACTBUTENBHOTO YHCIIA | YHCIIA, PEIIaTh YPaBHEHHUS, KOPHH KOTOPBIX ABIISIOTCS KOPHIMH .
. . pelIeHre ypaBHEHHI ¢ paIuKaIaMH.
6 N-0ii cTeneH! U3 ACHCTBUTEIBHOTO YHCIIA.
3HaTh: uTO MpejcTaBiseT co6oit rpaduk ¢pynkimu y="+/X, | ®ynkiun  y="+/X, wux cBoiictRa M TpaduKH.
7 ="y o I IToctpoenune rpadukos 1309002078 aJIuKaIaMu
Oynkimy y X, nx IpH N — Y4eTHOM U N — HEUEeTHOM, cBolicTBa GyHKIuM y=" 1/ X ocTpoe paduKos  dyHKIL “c pan ’
8 rpaduueckoe pelIeHHe ypaBHEHHH H HEpPaBEHCTB C

CBOMCTBA U TpapUKI

YMerh: cTpouTh TpaduKy U pelaTh ypaBHEHHs U HEPaBEHCTBA
C paJiMKajaMu.

paauKajlaMu.

CoiicTBa KOpHS N-i

3HATh: TEOPEMbI BbIpaKarouiee CBOIiCTBa KOpHA N-# cTereHu

5 TeopeM, BhIpa)KaroLIMX CBOMCTBA KOPHS N-I CTENEHH;




9 CTETICHA YMeTh: 10Ka3bIBATh TEOPEMBI X IPUMEHSTh UX IPH YIPOIIEHUH | YIPOLICHHWE BBIPAKCHWH, HAXOXKACHHE 3HAUYCHHUH
10 BBIPAKEHUI YUCJIOBBIX BBIPQXKECHHUM, COJEpKalIMX KOpPHU N-i
CTENCHU
11 ITpeobpazoBanue 3HaTb: YTO TAKOE BHECEHHE/BEIHECEHUE MHOXKUTEINS 110/1/3a 3HaK | IIoHATHE HpPPalMOHAJIBHOTO BHIPAKEHUS, OIEpaIlH
12 BBIpaKEHU I paauKana, IIOHATHE UPPAL[OHATBHOTO BEIPAKEHHS BHECEHHMS W BBIHECEHHE MHOXMTENS TM0J/3a 3HaK
13 CoJieprKallliX paJiKaabl | YMeTb: BBIHOCUTh MHOXKHUTENb 3a 3HAaK pajJHKajia, BHOCHThH | pajluKaia, YIpOIIEHHE UPPAlHOHAIBHBIX BBIPAKEHHH,
14 KonrponbHas padora MHOXXUTENb I0]] 3HAK paJyKaia, yNpollaTh UppalMoHaJbHBIC | Pa3JIoKeHHE HAa MHOXHTEIH, COKpaIleHne 1podeit
Ne 1 «CTenenu v KOpHHU. | BBIDaXEHHs, WUCIONb3ys CBOMCTBA MW3BJIEUEHUS KOpHA N-#
CreneHHble QYHKIMUY | CTENIEHU U3 JCHCTBUTEIBLHOTO YHCIA
15 3HaTb: OMNpEeJEJeHUEe CTEeNeHH C JIIOOBIM panuoHaidbHBIM | [IOHATHE cTemeHH ¢ palMOHAIbHBIM II0Ka3aTeleM,
16 nokasaTeNeM, — MOHATHE — MPPALMOHAIBHOTO  YPABHEHWS, | ONPEJICNCHNS, OTHOCIMECS K ONEPaLi BO3BEACHNS B
OCHOBHBIC METO/IBI PEIICHHS NPPALIMOHANBHBIX YPABHEHNH CTENCHb, IOHATHE HPPAIMOHAIBHOTO YpPaBHEHUS W
OO0o0meHne MOHATHS O YMeTh: NpencTaBiIATh 33JaHHOEC BBIPAKCHNE B BH/IE CTETIICHH C | OCHOBHBIE  METOJBI  PEIICHHS  HPPAMOHAIBHBIX
TIOKa3aTesie CTEICHN palMOHaNbHBIM  IIOKa3aTeleM, CTENeHb ¢ JIpOOHBIM | ypaBHEHMH; YNPOIICHHE BBIPAKEHHH CO CTEICHAMH,
MOKa3zaTeJIeM B  BHJIC KOPHS, YNPOINATh  BBIPAKCHMS | HAXOXKICHHE 3HAUCHWH UHCIOBBIX BBIPRXEHUH CO
COJIeprKalliie CTEIIEHH C IPOOHBIM ITOKa3aTelIeM CTENEHAMH M OYKBEHHBIX BBIPDAXCHHH CO CTETICHSIMHU
TIPY 3aJJaHHBIX 3HAUCHHUAX IEPEMEHHON
3HATh: ONpEJIEICHHE CTENEHHON (DYHKIMHU, CBOMCTBA QyHKIMK | DCKU3BI Tpauka CTENeHHOH (QyHKmmm Y=X' w11
y=x", tme r — moboe NEHCTBUTEIBHOE YHCIIO, CBOWCTBA | JHOOOTO PAMOHAILHOTO MOKA3ATEs I
CTENeHHOW (YHKLMH, TEopeMy O NPOU3BOJHOI CTENEeHHON 1. 1pu YeTHOM HaTypaJbHOM 3HaYeHUH I TpaduK
¢byHkpH, GopMyIty Uit HHTETPUPOBaHHS CTENIEHHON (QYHKIINU HOXOXK Ha mapaboyy, a IpHd HEYETHOM,
YMerb: crpouth rpaduk CTEeneHHOW (YHKIMH Ui JI0O0TOo 6ompmeMm yem |,— Ha  KyOHUeCKy:o
pAllMOHAIBHOTO  IOKa3aTesii [, MCCIeNOBaTh CTEHEHHYIO napabouy;
(YHKIIMIO HAa YETHOCTh, OTPaHHYCHHOCTb, MOHOTOHHOCTH W 2. TpU  HEYCTHOM  OTPHLATEIHHOM  IEJIOM
9KCTPEMYMBI, COCTABISTh YPAaBHEHHUsSI KacaTeJIbHOH, HAaXOAWTbH 3HaUYeHWu I rpaduK MOX0X Ha rumepooiy, a
17 C HapOonplllee W HaWMEHbIIee 3HA4YeHUs (QYHKIMH Ha IIPU YETHOM COCTOMT Kak OBl M3 2-X BETBeH
18 TCTICHHPIC yrcuuan, NPOMEXYTKE, C [OMOUIBI0O  MPOW3BOJHOH,  BBIYHMCIATH TUIepOOoIIbI, CHMMETPUYHBIX OTHOCHTEIHHO
19 MX CBOHCTBA M rpaguii MepBOOOPA3HBIC , HHTETPAIBI M IDIOMIAIN INIOCKUX QUTYP och Y;
3. TpW MOJOXWTEIHHOM JpOOHOM 3HAa4YeHHH I
Tpad¥K IMOXO0X Ha OJHY BETBb I1apadOJIbI,
KOTOpasl OpHEHTHUpOBaHa BBepX NpH >1 u
BrpaBo —npu 0<r<1;
4. Tpu OTpUIATENHHOM APOOHOM 3HAYeHHH [
rpauK OX0X Ha OJTHY BETBb THIIEPOOIIHI;
5. rpadpmk  m060it  cremeHHON — QYHKIUH
MIPOXOJMT Yepe3 Touky (1; 1).
Bexrops! B mpoctpancTe. Metoa koopauHaT B ipoctpancTBe(13 gacon)
3HaTb: Olpe/IeIeHHs BEKTOPa, HYJIEBOTO BEKTOPA, BBecTu onpeneneHne BeKTopa B IPOCTPAHCTBE,
20 [ousTHE BekTOpa B KOJUIMHEAPHBIX, COHAMPABJIEHHBIX U IPOTHBOIIOJIOKHO 0003Ha4YeHNS BEKTOPA, €T0 JUIMHBI, IOHATHE HYJIEBOTO
21 MPOCTPAHCTBE HaIpaBJIeHHbBIX, PABHBIX BEKTOPOB BEKTOPA; KOJUIMHEAPHBIX, COHANPABJICHHBIX U

YMeTh: paclio3HaBaTh Ha YEPTEKE KOJIIMHEAPHBIE,

IIPOTUBOIIOJIOKHO HAIPABJICHHBIX BEKTOPOB, PABHBIX




COHAIPABJICHHBIC, TPOTHBOIOJIOKHO HAIIPABICHHbIE BEKTOPBI,
JOKa3bIBATh PABEHCTBO BEKTOPOB HA OCHOBAHHUH ONPCICIICHUSL,
peuiats 3anauu tuna 320-326

BEKTOPOB

CloxxeHue 1 BhIYUTAHUE
BEKTOPOB. YMHOXEeHHue
BEKTOpPa Ha YUCJIO.

3uath: [IpaBuna TpeyroibHUKA U MapajlIeIorpaMMa CIIOKCHHS
BEKTOPOB B MPOCTPAHCTBE, IEPEMECTUTEIILHBIA U
COYCTATENILHBIN 3aKOHBI CJI0KCHUS, JIBA CIIOCO0a MOCTPOCHHUS
Pa3HOCTH JIBYX BEKTOPOB, IIPABUJIIO CIIOKCHHS HECKOJIBKUX
BEKTOPOB B POCTPAHCTBE, MPABHIIO YMHOXKCHHUS BEKTOpA Ha
YUCIIO ¥ OCHOBHBIE CBOMCTBA DTOrO JIEHCTBUS

YMeTh: NpUMEHSTh U3yYCHHbBIE TPABUIIA U 3aKOHBI TIPH
pemeHnn 3ana4 tumna 327-354

Baectu npaBuiia TpeyroybHUKa U apanienorpaMma
CJIOJKEHUSI IByX BEKTOPOB, pACCMOTPETh
NIEPEMECTUTENIBHBIA U COUeTATEIbHBIN 3aKOHBI
CJIO’KEHHsI BEKTOPOB B IIPOCTPAHCTBE, BBECTU IOHITHE
Pa3HOCTH BEKTOPOB, PACCMOTPETH IPaBUIIO
MHOTOYTOJIbHIKA HaX0KICHUSI CyMMBbI HECKOJIbKUX
BEKTOPOB; c(hOPMYIHPOBATH IPABIIIO YMHOKCHUS
BEKTOPa Ha YMCJIO ¥ PACCMOTPETh OCHOBHBIE CBOHCTBA
YMHOXCEHHSI BEKTOPA Ha YHCJIO

3HATh: OIIPEACIICHUEC KOMIJIAaHAPHBIX BEKTOPOB, IIPHU3HAK
KOMINVIAHAPHOCTH TPEX BCKTOPOB U IIPABUJIO Napauiejacnuneaia
CJIOKCHHS TPEX HCKOMITIAaHAPHBIX BEKTOPOB, TCOPEMY O

CdopmynupoBaTh  ONpeIENeHHE  KOMIUIAHApPHBIX
BEKTOPOB, PAacCMOTPETh MPU3HAK KOMIUIAHAPHOCTH
TpeX BEKTOPOB, NIPABUJIO MapauIeIEIHIea CIOXKEHHS

22 KommnanapHsre Pa3JI0KEHUH BEKTOPa [0 TPEM HEKOMILIaHAPHBIM BEKTOpaM
TpeX HEKOMIUIaHApHBIX BEKTOPOB; BBECTH IIOHSTHE
23 BEKTOPBI. YMerh: 10Ka3bIBaTh MIPU3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB,
pa3NIoKEHUsI BEKTOpa 10 TpPeM HEKOMILIaHAPHBIM
TEOpEMY O pa3oKEHUHU BEKTOPA 10 TPEM HEKOMIUIaHAPHBIM
N . BEKTOpaM, M3YYHUTh TEOPEMY O DPa3JIOXEHHH JIH0OOro
BEKTOpaM; YMETb IIPUMEHSTh NU3yYCHHBIN TEOPETHYECCKUI
BEKTOpA 10 TPEM JaHHBIM HEKOMIUIaHAPHBIM BEKTOpaM
Marepua MpH pelleHuy 3a1a4 tuna 356-366
3HaTb: TMOHSTHE TPSIMOYTOJIbHOM CHUCTEMbl KOOpDAMHAT B
npocTpaHcTBe, (HOpMYIly Pas3iIoKEHHUs IIPOU3BOJIBHOIO BEKTOpPa
IO TpeM KOOPAMHATHBIM BEKTOpPaM; IIOHATHE KOOPIUHAT
. OOBACHUTH, KaK 3aJ1aeTCs MNPSAMOYroJbHAas CHCTEMa
BEKTOpa B JIAHHOM CHCTEME KOOPIHMHAT; IOHATHE paIuyc-
. KOOpAWHAT B NPOCTPAHCTBE, OOpATUTh BHHMaHHE Ha
BEKTOpa MPOHM3BOJILHOW TOYKH NPOCTPAHCTBA, I0KAa3aTEIbCTBO .
0003HAaUYeHHUs M Ha3BaHUA OCeH KOOpAWHAT B
YTBEPIKACHHS, 4TO KOOPANHATEI TOYKH paBHBI
N NPOCTPAHCTBE, COINOCTABUTh OTH OOO3HAYCHHUS C
COOTBETCTBYIOIIMM KOOpIMHATaM e€ palIuyc BEKTOpa, a
COOTBETCTBYIOIIMMH OOO3HAYCHUSMH KOOPIMHAT Ha
KOOpAMHATEL  JIFOOOTO BEKTOpa  PaBHBI  Pa3sHOCTIM
IUIOCKOCTH; BBECTH HOHATHS KOOPAWHATHBIX BEKTOPOB,
COOTBETCTBYIOIINX KOOPJIMHAT €ro KOHIA M Haydana; (opMyJibl . .
24 0o0OCHOBaTh M JIOKa3aTh IpaBWiia JCWCTBUH Han
KoopauHaTbl TOYKM M | KOOPAMHAT CEpeAMHbI OTpe3Ka, JUIMHBI BEKTOpa uepe3 ero
25 BEKTOpaMH; CHOPMYJIMPOBATh OMpEHETCHUS paIiyc-
KOODPJIMHATHI BEKTOPA. KOODJMHATHI U PACCTOSHHS MEXIy ABYMSI TOUKaMH
26 N BEKTOpa, pPaJHyc-BEeKTOpa TOYKHU; paccMoTpeTh
YMerb: CTpoWTh TOYKY IO 3aJaHHBIM €€ KOOpIUHATaM | o
. . | pemieHHe Tpex MNPOCTEHIINX 3a/a4, TJE BbIBOJASATCS
HAaXOAWTh KOOPIMHATHI TOYKH, H300pKEHHOW B 3aJaHHOU
. (GbopMynIbl  KOOpPAMHAT CepeAMHbl OTpe3Ka, JJTHHBI
cHCTeMe KOOPJHMHAT; BBIIONHSATH NIEHCTBHS HaJ BEKTOpaMH C
BEKTOpa 4epe3 €ro KOOPAMHATHI M PAcCTOSHUS MEXKITY
3aJaHHBIMA KOOpJMHATaMH; JOKAa3blBaTh YTBEPXKICHUE, YTO
. | AByMS ~TOUYKaMH; TIOKa3aTb IIPUMEpPHl  pEIICHUs
KOOPJMHATHl TOUYKH PAaBHBI COOTBETCTBYIOIUM KOOpAWHATAM €€
CTEPEOMETPUUYECKHX 33124 KOOPIMHATHBIM METOJIOM
paguyc BEKTOpa, a KOOPJAMHATHI JII00Or0 BEKTOpa paBHBI
PasHOCTSIM COOTBETCTBYIOIINX KOOPIMHAT €ro KOHIa M Hadala,
NPUMEHSTh W3YYEHHBIH  TEOPETHYECKHH MaTepual IpH
pemeHnu 3aaa4 tumna 401-440
27 CkansipHoe 3HaTb: NOHSTHE yIJIa MEX/y BEKTOpaMHU M CKaJISIPHOTO BBectn  moHsATHE  yria  MeXIy  BEKTOpaMw,




28 MIPOU3BEICHUE BEKTOPOB | MPOW3BEICHUS BEKTOPOB, (POPMYITYy CKaJIIPHOTO MPOU3BEACHNS | copMUpOBaTh MpEACTaBICHHE OO0 yIie MEexXAy
29 B KOOPAMHATAaX ¥ CBOMCTBA CKATIPHOTO MPONU3BEACHHS; BEKTOPaMH M O MEPHEHIUKYJISIPHOCTH JBYX BEKTOPOB,
YMeTb: BEIYHUCIATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB U BBECTH TMOHSTHE CKAJISIPHOTO NPOU3BEACHHS JBYX
HaXOAMTh Yol MEXIY BEKTOPaMH 110 X KOOPAWHATAM; PellaTh | BEKTOPOB KaK NPOW3BEACHHE UX JJIMH Ha KOCUHYC yria
3aJja4y Ha BBIYHMCIICHHUE YIJIOB MEXy ABYMS IPSIMBIMU, MEXIY | MEeXAy HUMHU (0OpaTHTh BHHMaHHUE YYallUXCsl, 4YTO
HPSIMOH U IIFIOCKOCTBIO CKaJISIPHOE IIPOM3BEJICHUE €CTh YHCIO), PacCMOTPETh
MpUMep IPUMEHEHHs] CKaJIPHOTO IIPOM3BEICHUS B
(¢u3MKe; BBECTH IOHATHE HAMpPAaBISIONIETO BEKTOPA
TIPSIMOM.
30 3HAaTh: MOHATHE ABWXCHUS POCTPAHCTBA, OCHOBHBIE BHIBI Baectu monsATHE 0TOOpaKEHHUS IPOCTPAHCTBA Ha ceOsl,
31 Jlpwkenna JBIDKCHUI JOKa3aTb, YTO IEHTpAJbHAsl, OCeBas, 3€pKalbHas
32 Konrponbhas pabora YMeTh: 10Ka3aTh, YTO IEHTPaIbHAS, OCEBas, 3epKalbHas CHMMETPHH (JJOKA3aTEIbCTBO C ITOMOIIBI0O KOOPIHHAT)
Ne2 «BekTopb» CHMMETPHH U IapajuIeNIbHBIN IEPEHOC ABISIOTCS ABIKCHUSIMH; | M HapajUleNbHBIA  HEepeHoc  (JOKa3aTenbCTBO ¢
pemaTh 3amauu trmna 478-489 ITOMOIIIEI0 BEKTOPOB) SIBIISTFOTCS IBIKCHUSIMHU
ITokasarenpHas u norapudmuaeckas Gyaknnn(24 gaca)
3HaTh: OIpejAeieHHe IOoKa3aTelnbHOUW (YHKIMH, ee CBOWCTBA;
TEOpEeMBbl Ha KOTOPBIX OasupyeTcs TEOpHsl  PELICHUs
33 MokasatelsHas MOKa3aTeJIbHBIX YPaBHEHHUI 1 HEPABEHCTB OmnpeneneHue nokazaTeabHOM QYHKINH, €€ CBOICTBA U
34 . YMers: cTpouTh  TpaduKM  TOKa3aTeNnbHBIX  (DyHKOWH, | TEOpEeMbl Ha KOTOPBIX OasMpyeTcsi TEOpHs pEIICHHS
35 ymKIpA, € CBOHCTEA NPUMEHATh CBOHCTBAa (YHKIMM IIPH CPABHCHWM CTEIEHEH, | MOKa3aTeNbHBIX YPAaBHEHUH U HEPABEHCTB
UCCIeOBaHNM  (QYHKIMHM HAa  MOHOTOHHOCTb, PELICHHH
ypaBHEHHH 1 HEPaBCHCTB
3HaTh: _OMNpeJeJiecHHe II0Ka3aTeIbHOTO YpaBHEHUs, MeTonsl | IIoHATHE TOKa3aTelbHOTO YypaBHEHHs, 3 MeToja
pelIeHust oKa3aTeIbHBIX ypaBHEHUH pemeHns TIOKa3aTeIbHBIX YpaBHEHUH
36 [Noxa3zarenpHEIC .
37 ypaBHEHMS YMers: pemiarh  I0Ka3aTeNbHbIE  YpaBHEHHs, IPUMEHsIS ((byHKHI/IOHaJII)HO-Fpa(i)I/I‘Ief:KI/II/I METO, MeTox
M3y4YEHHbBIE METOJIBI ypaBHUBAaHHUS TOKa3aTesieil, MeToJ]| BBEICHUS HOBOM
HepEMEHHOM)
38 [NokazatenbHble 3HaTh: OmNpejielieHHe 0Ka3aTeIbHOI0 HEpaBeHCTBA, TeopeMy, | [IoHATHE MOKa3aTeNbHOro HEpaBEHCTBA, Teopema, Ha
HEepaBEeHCTBA Ha KOTOpOH 0asupyeTcs peleHne MoKa3aTelIbHbIX HEPaBEHCTB KOTOpOH  OasupyeTcss  pelleHHe  I[10Ka3aTesIbHBIX
39 KonrposnbHas padborta YMerb: NpUMEHATh TEOpeMy IIPpU pEIISHHH I10Ka3aTesbHbIX | HEPaBEHCTB, PELICHUE M0Ka3aTeIbHBIX HEPABEHCTB
Ne 3 «IlokazaTtenbHas HEPABEHCTB
GyHKIHIA»
3Hath: ompeaeneHue Jorapudma, MOHATHA JOecATUIHOro u | [loHsATHe sorapudma, OCHOBHBIC (HOPMYIBI 1 OCHOBHOE
HaTypajbHOTO  JorapumoB, o0003Ha4yeHUst Jiorapudmos, | Jorapudmuueckoe TOX/IECTBO, BBIYHCIIEHHE
40 [onsTe norapudma oTpezieJIeHUEe Ollepaluy JIOrapu(MUpPOBaHUS Jorapu(MOB OT 33JaHHBIX YUCEN U BHIPAKCHUH
YMerb: BBIYMCIATH JIOTapu(MBI OT 33/J@aHHBIX YHCEN H
BBIpa)KEHUH
3HaTh: omnpenesneHue Jorapupmuydeckoil ¢yHkiuu, cBoiictBa | IloHstue norapupmuyeckoil GpyHKINH, ee cBOWCTBA M
41 Oynkims Y =10g,X, ee | GyHKUNH B 3aBUCHMOCTH OT OCHOBaHUsI jjorapupma rpagyki B 3aBHCHMOCTH OT OCHOBaHHUS Jiorapupma,
42 cBolicTBa U rpaduk YMerb: CTpPOMTh M 4YHTaTh TIpadUKH JOTapu(PMHUUYECKOH | IOCTPOCHHE W YTEHHE IpadUKOB JOTapupMHUUIECKON

q)yHK[II/II/I, HaXOJHUThb HauOoJybIllee WM HAaWMMEHBIIEE 3HAYCHMS

(byHKHI/II/I, HaXO0XJICHUC HauOOJIBIIETO U HAMMEHBIIIETO
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(YHKIINH Ha 33JaHHOM IIPOMEKYTKE

3Ha4eHNs (QYHKIMU Ha 33JaHHOM IPOMEKYTKE

CgoiicTBa norapumMoB

3HaTh: OCHOBHBIC  TEOPEMBI,  BBIpaKAIOIIHE  CBOMCTBA
JOTapu(MOB, OMPEACICHUS OIepaluid JOTapUPMHUPOBAHUSA H
NOTCHIMPOBAHMS, TOHATHA MAPOOHOW YacTH M MaHTHCCHI

Teopewmsr: norapupm TIPOU3BEACHUS IBYX
MOJOKUTEIBHBIX ~ YHCEN,  YacTHOTO,  CTEMEHH,
paBeHCTBa ABYX Jiorapu(MoB, OHATHE IPOOHOI YacTh

43 JIECSTHYHOTO JIorapudma U MaHTHCCBHl JECATHYHOrO Jiorapudma; NpUMEHEHHUE
44 YMerTb: [JOKa3blBaTh OCHOBHBIE TEOPEMBI, BBIPAKAIOLIUE | TEOPEM IPH BBIYUCICHUH JIOTapHU(MOB, YIPOIIECHUU
CBOMCTBA JIOrapu(MOB, IPUMEHATH CBOMCTBA JIOTapU(PMOB IpU | JIOTapUPMUIECKIX BBIPQKECHUH, peieHnu
BBIYMCIICHUH JIOTapU(MOB, YIPOIIEHUH JIOTAPUPMHUUECKHX | JIOTapU(PMUUECKUX ypaBHEHUN
BBIPAXKCHUM, pEIICHUH Jorapu(pMUIECKUX YpaBHEHUH
Jlorapudmuueckue ypas- | 3HaTh: onpejeieHe JorapupMUIecKoro ypaBHeHus, Teopemy, | OnpeneneHue Jorapu(pMHUIECKOTO ypaBHEHUS,
45 HEHUS NPUMEHSEMYIO TIPH DEIICHHH JIOTApH(MUUCCKUX YPaBHEHUH, | OCHOBHBIE METOABI  PCIICHUS  JIOTapU(PMHIECKUX
46 OCHOBHBIC METO/IBI PEIICHHS JIOTapU(PMUIECKIX YpaBHEHUH ypaBHEHHH: (QYHKIHOHAIBHO-TpaQUUeCKuid, MeTo]
47 YMeTh: NPHUMEHSTh PACCMOTPEHHBIE METOABI TNPH PEHICHHH | MOTCHIMPOBAHMA, METOx BBE/ICHUSA HOBOM
norapu(pMHUIECKUX YPaBHCHUH TIepEeMEHHOM, MeTOo1 TIorapu()MHPOBAHHS
48 KontponsHas padora
Ne 4 «Jlorapudmugeckas
GyHKIHS»
49 Jlorapupmudeckne 3HaTh:  OmIpeAeNeHHe  JiorapuMUUecKoro  HepaBeHCTBa, | OmpeneneHue  JOrapuMUYECKOro  HEPaBEHCTBA,
50 HEpaBEHCTBA TeopeMy Imepexoia OT JorapupMUYecKoro HEpaBeHCTBA K | Teopema nepexona oT JorapupMUIECKOro
51 PaBHOCHIIBHOI €My CHCTEME HEpaBEeHCTB HEpaBeHCTBA K  PaBHOCWIBHOW €My  CHCTeMe
YMerb: NpUMEHSTHh PACCMOTPEHHYIO TEOpeMY IIpU PELICHHH | HEPaBEHCTB; NPUMEHEHHE TEeOpeMbl NpPH pPELICHHH
norapu(pMUYECKUX HEPABEHCTB J0oTapupMHUIECKUX HEpaBEHCTB U cucTeM
JIOTAPU(PMHUYCCKIX HEPABCHCTB
52 ITepexon k HOBOMY 3uate:  @opmyny mepexona oT Jorapudpma mo ogHomy | DopMmyna mepexojla OT JiorapupmMa TO OJHOMY
53 OCHOBaHHMIO JIoTapi(Ma | OCHOBAHHUIO K Jorapumy o APYroMy OCHOBAHHIO M YacTHBIC | OCHOBAHHUIO K JIOTapu(My IO APYrOMYy OCHOBAaHHIO U
ciryqan 3ToH GopMyITbl YacTHBIE CITydan 3TOH (GopMyItbl
YMerh: Mcmonb30BaTh 3Ty  (QOpMYIy OpU  PELICHUH
norapu(pMUIECKUX YPaBHCHHUH U HEPABEHCTB.
54 Huddepennnpobanue 3HaTh: YTO TaKOE YHWCIO €, INMOHATHE 3KCIIOHEHTHI, cBOWCTBa | IIOHATHMS dYHWcaa €, OSKCIOHEHTH, HATypaJIbHOTO
55 MTOKa3aTeIbHOM u | yukumn  y=e*,  dopmynsl  auddepeHmupoBanus | | Jorapudma, GyHkuuu y=Inx, rpaduku , cBOMCTBa,
Jorapu(pMIIECcKOH UHTErpUpOBaHus QPyHKINH y=e", OmpeleieHue HaTypaJIbHOro | Gpopmyisl IudPEepeHIUPOBAHUS W HHTETPHPOBAHUSI
¢GyHKIHH norapudma, ¢yukumu y = Inx, ee cBoiictBa u rpaduk, | Gpynkuui y=e*, y=Inx.. HaxoxneHue npousBoIHbIX,
56 KonrponsHas pabota Ne | dhopmynsl aubdepeHIMpoBaHns 1 MHTErpupoBanns GYHKUMHA | MHTErpasioB QyHKIWmiA, conepx)aiux e*, Inx, pemenue
5 «IlokazaTenbHas 1 y=Inx, ypaBHEHHs, HEPAaBEHCTBA M 33/layd HAa BBHIYHCICHHE
norapumMuyecKas y=a",y=log,x wiomanei (Guryp M KacaTeibHYIH0 C HPUMEHEHHEM
GyHKIH» YMeTh: HaXOOUTh NPOW3BOJHBIE W HWHTErpajisl (QyHKOWHA, | 3THX popmyn
comepxammx €, Inx
[Tununap, koHyc, map(12 yacoB)
57 3HaTb: MOHATHUS HMWIMHJPUIECKON TOBEPXHOCTH, ONpe/iesieHne | BBeCTH TOHATHS LWIMHIPUYECKOH IOBEPXHOCTH,
58 Hunmaaap LWJIMHAPA, €T0 3JIeMeHTHI (0OKOBast HOBEPXHOCTh, OCHOBAaHMS, LWINHIpPAa U €ro 3JeMEeHTOB (OOKOBas MOBEPXHOCTH,
59 obpasyromue, 0ch, BEICOTA, paauyc); GOPMYIIBI s OCHOBaHHs, oOpa3yliomme, OCh, BBICOTAZ, paJNyC),
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BBIYUCIICHIS TUIOIIAAe OOKOBOH M MOJTHOM MOBEPXHOCTEH
[MJTAHIpA

VYMeTh: NPUMEHATh U3ydeHHbIe (DOPMYIIBI JJIsI PEIICHHS 33139
0 JJAHHOW TeMe , pemaTh 3aaauun tuna 521-546, 601-608

BBIBECTH Ha OCHOBE OINPEACIICHUS IIMIMHIpA HOPMYITy
OOKOBOW MOBEPXHOCTH, a Takke (OpMyIy MOIHOM
MOBEPXHOCTH LIMIIMH/PA

3HATh: MOHATHS KOHHYECKON TIOBEPXHOCTH, ONIPEICIICHUEC
KOHYCa, ero 3J1eMeHTHI (0OKOBas OBEPXHOCTh, OCHOBAHHE,
BEpIINHA, 00pA3yIOIIUE, OCh, BBICOTA), YCEYCHHOTO KOHYCA;
(hopMyJIBI I7Isl BRIYUCIICHUS TUIONIA I OOKOBOWM U MOJTHOM

BBecTH TOHITHS KOHMYECKOM MOBEPXHOCTH, KOHYCa W
ero »JIeMEHTOB (OOKOBas MOBEPXHOCTh, OCHOBaHHE,
BepiiMHa, OO0pasyoolMe, O0Ch, BBICOTA), BHIBECTH
dbopMmyny Ui BBIYMCIEHHS OOKOBOW W MOJHON

60 . .
61 Komve MIOBEPXHOCTEH KOHYCa M YCEUYEHHOT'O KOHYCa MOBEPXHOCTEH KOHyca; cOpMHUpOBaTH y Yydalluxcs
62 y Ymerts: pemats 3agauu tumna 547-569 MPEICTaBICHHE O TOM, YTO YCEUYEHHBIH KOHYC — 3TO
YacThb IIOJHOTO KOHYCa, 3aKIIOYCHHas MEXIy €ro
OCHOBAaHHMEM M CEKYyLIEH IIOCKOCTBIO, MapajuIelbHOM
OCHOBaHHIO
3Hath: onpenesieHust chepsl, Mapa, NOHATHE YPaBHCHUS BBectn moHATHS cdephl, Imapa M HX SJIEMEHTOB
HIOBEPXHOCTH B IIPOCTPAHCTBE, ypaBHEHHE cPepbl (ueHTp, paguyc, TMaMeTp), BEIBECTH ypaBHEHHUE Cephl
63 Ywmers: pemats 3anauu tumna 590-600, 619-628 B 33/JIaHHOW NPSMOYIOJILHOM CHUCTEME KOOpPIHMHAT,
64 Cdpepa paccMOTpeTh B3aUMHBIE CIy4au PacloyIOKeHUs chepbl
65 p U TUIOCKOCTH, TEOPEMBbI O KacaTeJIbHOW IUIOCKOCTH K
cdepe, MOZHAKOMUTH ydauuxcs ¢ GopMyJIoN IUIOMaan
cdhepsl, HAYIUTh PEIIaTh 3aJa4u MO JTAHHOU TeMe
YmMerh: pemats 3agaqu tuna 630 - 646 3akpenuTh B MIpOLECCEe PELIEeHUs 3a7ad MOoJy4YeHHbIE
66 Pemenue 3amay p A P pot p A ya
3HaHWS U HABBIKK
67
Konrposbhas pabota Ne | YMeTh: pemiaTh TUIIOBbIE 3a7a4H, HCIIOIb30BATh
68 6 «lununap, KoHyc, IIOJyYECHHBIE 3HAHUSA ISl UCCIIENOBAHUS
rap» o
P PaKTUIECKUX CUTyalluu
[TepBooOpaznas u uHTErpas(7 4acoB)
69 IlepBooOpazHas u 3HaTh: TOHATHE IEPBOOOPA3HOM, (OPMYIBI AN OTHICKAHHUS .
. IMonsitue epBOOOpa3HOH, HEOIIPE/IEICHHOT O
70 HEOIIPEACIICHHBIN MEepBOOOpA3HBIX, MpaBHWia  OTHICKAHWA  MEPBOOOPA3HBIX;
WHTErpaja, NMpaBwia Uil OTBICKAHHS IEePBOOOPA3HBIX,
71 HHTErpaj olpejieJIeHNe HEONPeIeJICHHOTO HHTErpaa, TabInuIly OCHOBHBIX
MIpaBWJia MHTETPUPOBAHUS, (HOPMYJBI IS OTHICKAaHHS
HEOTpeIeNICHHBIX HHTETPaJIoB, IIPaBUia HHTEIPHUPOBAHMS
., | mepBOOOpa3HBIX M HEONpEAEIEHHbIX HWHTErPajoB;
YMerh: n0Ka3bIBaTh, 4TO (DYHKIUS SIBISIETCS HEPBOOOpa3HOM,
. HaXxOXJEHHE  MHOXXECTBa  IEPBOOOPA3HBIX  JUIA
HaxXOAWTh MHOXECTBO NEPBOOOPA3HBIX IS 3alaHHON (DYHKIIUH, .
. 3aJ]aHHOM (YHKIWMH, pEeIIeHne 3a/1ad 110 HaXOXICHHIO
HaxOAMTh II€PBOOOpa3HyI0, rpaUK KOTOPOW HPOXOAWUT uepe3 . .
9 1epBooOpa3HOl, rpauk KOTOPOH TPOXOJIUT Yepes3
33JaHHYI0 TOYKY, HAaXOIWTh HEONPEACICHHBIH HHTErpall,
3aJ]aHHYI0 TOYKY, PElICHHE 3aJ@aud MO0 HAXOXKICHHIO
HCIIOJIB3Yys IpaBWJIa HWHTETPUPOBAHUA U Ta6m/1uy OCHOBHBIX
HEONPECACIICHHBIX MHTETPAJIOB
HCONIPEACIICHHBIX HHTEIPAJIOB
72 OmnpeneneHHbIN 3HaTh: MOHATHE ONPEESIIEHHOTO WHTErpaja, FTeOMETPUYEeCKHid U | 3 3ajadm, NMPHUBOASNINE K IOHATHIO ONPENEIeHHOrO
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73 HHTETpan (u3HUeCKUit CMBICT OINPEAEIEHHOTO WHTerpana, (GOpMyidy | HHTETpana: O BBIUMCICHUM IUIOMIAAW KPUBOJIMHEHHON
74 Hetorona-JleiiOnuta. Tpameryy, O BBUHACICHWH MAacChl CTEPXHA, O
75 KonrponbHas padota YMeTb: BBIUUCIATH OINpPEAETCHHBI WHTErpal, BBIYUCIATH | MIEPEMEICHHH  TOYKH, IIOHSATHE  OIPEJEIICHHOTO
Ne7 «IlepBooOpa3zHas 1 VIO  IUIOCKUX (UTYp C IIOMOIIBIO ONpPENEJICHHOTO | MHTerpala, dhopmyy Hryrorona-Jleiionunma.
UHTETpaj» UHTErpaa. Brluncienue onpenieNeHHbIX WHTErpajoB, IUIOLIAH
IUIOCKUX  (uUryp ¢ T[OMOINBIO  OIPEAEICHHOTO
MHTErpaja.
DJIeMEHTHI MAaTeMaTHYCCKON CTAaTUCTUKUA, KOMOMHATOPUKHU M TEOPUHU BeposITHOCTEH(12 yacoB)
76 Craructuueckas KJIacCHYecKasi BEPOSTHOCTHAS CXeMa, BEPOSITHOCTD COOBITHIA, 3HAIOT KJIACCHYECKYIO BEPOSTHOCTHYIO CXEMY IS
77 00paboTKa JaHHBIX TeoMeTpUYIECcKasi BEpOATHOCTh, PABHOBO3MOIKHBIE HCXO/EI, PaBHOBO3MOXKHBIX HCITBITAHHH;
Mpe/IeNbHBIHN Mepexon 3HAIOT PABUJIO TEOMETPHUYECKUX BEPOATHOCTEH.
I/ICHOJ'HJSyIOT KOMIIBIOTCPHBIC TCXHOJIOTHUH JJIA
co3/iaHus 0a3bl JAHHBIX.
78 IIpocreiinme cxeMma bepuymu, Teopema bepHyuin, OMHOMUHAIEHOE VYuamuecs pemarT BEpOSITHOCTHBIE 33/1a4H,
79 BEPOSITHOCTHBIC 32/1a41 pacnpeeneHe, MHOTOYTOJIbHUK pacIpeesieHHs UCIIOJIb3YS BEPOSTHOCTHYIO cXxeMy bepHymu, Teopemy
BepHynu, NOHATHE MHO202pAHHUK pAcCnpedeneHUs.
Hcnonp3ytoT [uis pelieHns Mo3HaBaTeIbHbIX 3a1a4
CIIPaBOYHYIO JIUTEPATYPY.
80 Coueranus u 00paboTka HH(POPMAITHK, TAOIHIIBI PACIIPEICIICHHS TaHHBIX, 3HAIOT HOHATHSL: 00Wull Psi0 OAHHLIX, 8bIOOPKA,
81 pasMelIeHus rpad MKy pactpeelcHUs JaHHBIX, TaCTIOPT JaHHBIX, YUCIOBBIC | 6ApuaHma, KpamHoCcms 6apuanmel, maoaiuya
XapaKTEePUCTHKH, TaOJINIIA PaCcIIpeeICHUs], YaCTOTa BAPHAHTBI, | pacnpeoeienust, YaCmoma apuanmol, 2papux
THCTOrpaMMa paclpesiesileHus, MO/1a, MelnaHa, CpeiHee psa pacnpedenenus yacmom, mpeyeoavhuk Iackans.
JTAHHBIX. Haxonst yactoty coObITHS, HCTIONB3YS COOCTBEHHBIE
HaOJIIOZICHUS ¥ TOTOBBIE CTATHCTHYECKUE JAHHBIE,
MOHUMAIOT CTATUCTUYCCKUE YTBCPIKIACHUS,
BCTpEYAOUIHEeCs B IOBCETHEBHON JKU3HH.
82 dopmya OuHOMa CTAaTHCTHYECKAasl YCTOMYMBOCTD, FayCCOBa KPUBAsl, aITOPUTM 3HaroT, rpaduK Kakoi QyHKIUHN Ha3bIBACTCS
83 HerotoHa HCIIOJIb30BaHUS TayCCOBOM KPUBOH B TPUOIIKECHHBIX rayccoBOM KpUBOH; aJICOPUTM MCIIOJIb30BAHUS KPUBOI
BBIYHCIICHUSAX, 32KOH OOJIBIINX YHCEI HOPMAaJILHOTO pacnpeesieHus 1 QyHKIUH TUIOMIaaH
0] TAYCCOBOM KPUBOW B MPUOIMKEHHBIX
BBIUMCJICHUAX, O 3aKOHE OOJIBIIUX YKces. Pemiaror
BEPOSITHOCTHBIE 3a/1a4H, UCIIOJIB3Ysl 3HAHUS O
rayccoBOH KpHBOM, aJITOPUTME UCIIOIb30BAHHS KPUBOU
HOPMAJIBHOTO pacIipeaesteH s n pyHKINY IUIoma u
T10]] rayCCOBOIl KPHBOM B MPHOJIMIKEHHBIX
BBIYHCIICHUSIX, O 3aKOHE OOJIBIINX YHCEIL.
84 Ciyuaiinble cOOBITHS U Jate onpeneneHne OTHOCUTEIBHON YaCTOTHI CIIy4aifHOTO YMeTb BBIUUCISITH BEPOSTHOCTD CIy4aifHOTO COOBITHS
85 UX BEpOSTHOCTH co0ObITns. ChopMynupoBaTh KJIacCHUECKOE ONpeiesieHne TIPY KJIACCUYECKOM ITOJIXO0/IE
BEPOSITHOCTH CIy4aifHOTO COOBITHSI
86 Peuienne npakTHueCKUX

3ama4d

13



87 Kontpomsras padora Ne8 | VmeTh: pelaTh MPOCTEHIITHE KQMGHHaTopHHe VYyamuecs: CBOOOIHO TEMOHCTPUPYIOT YMEHHUE pemaTh
«ONeMeHTHI TeopHH 3a71a49K METOZOM I1epeGopa, a TAKKe ¢ 3a/1a"H Ha NPHUMEHEHHE SJIEMEHTOB MaTEeMaTHECKOH
BEPOSITHOCTEH U CTaTHCTHKH U SJIEMEHTOB TEOPHUH BEPOSTHOCTEH

y UCIIOJIb30BaHUEM M3BECTHBIX (hOPMYII,

MaTeMaTHYeCKOH .
CTATHCTYKID BBIYMCIISATH, B IPOCTEHIINX CIy4asx, BEPOSITHOCTU

COOBITHI, NCTIOIB30BATH MPUOOPETECHHBIC 3HAHUS U

YMCHUSA B HpaKTH‘leCKOﬁ ACATCIIBHOCTU U

HOBCCHHeBHOﬁ JKU3HU: IJId aHAJIM3a pCaJIbHBIX

YHUCIOBBIX JAaHHBIX, IIPEACTABIICHHBIX B BUJIC

quarpamm, rpadukoB; s aHaM3a HH(QOpMAIUN

CTAaTUCTUYCCKOI'O XapaKTepa.

O06bEmbI Ten(17 yacoB)
3HATh: CUHMIIBI U3MEPEHUS 00BEMOB, CBOUCTBA 00BEMOB; BeecTtu mousitue o0beMa Teaa, pacCMOTPETh CBOHCTBA
opMylly o0bemMa Kyba 1 IpsIMOYTOJILHOTO Hapajulelieuie ia 00beMOB, TeopeMy 00 00beMe MPSIMOYroJIbHOTO

ITonsarue o6vema. O6beM bopmyity Y pAMOY P A ’ pemy DAMOY .

88 YmMertb: pemrats 3agaun tuna Ne 647 - 657 napajie/ieluneaa U CICACTBHE 00 00beMe MpSIMOi
MPSIMOYTOJIEHOTO .

89 NPU3MBI, OCHOBaHHEM KOTOpOH SIBJISIETCS
napajieienunena N

TPSMOYTOJIBHBIA TPEYTOJIBHUK
90 . 3HaTh: (opMyITEI 00BEMOB MPSAMON IPU3MBI M HWJIHHAPA W3yauts Teopembl 00 oO0beMax NpSAMOW TPUIMBI U
OO0beM npsiIMOW mpU3Mbl | = bopmy p P H AP i p p P
91 LWJIMHIPA, BBIPA0OTATh HABBIKM pEIUCHUS 3agad C
W LWJIHHAPA )
92 YmMmeTh: pemrats 3agaun Tuma Ne 659 - 672 HCTIOB30BaHUEeM (HOpMYIT 00BEMOB ATHX TEIL
3Hathb: (GopMyIBl 00BEMOB HAKIIOHHOW MPU3MBI, THPAMHUJIBI H Pa3bscHUTE ygammMmcs BOSMOXKHOCTb
93 . KOHYCa. enecoo0pasHOCTh NPHUMEHEHHS ONPEACIICHHOTO
O0BeM HaKIIOHHOU y ! P p el
94 UHTETpaa Jijisl BBIYUCIEHHS 00bEMOB TeJ, BHIBECTH
MPU3MBI, THPAMHUIB, .
95 convea YmMersh: pemiats 3aaaun tumna Ne 674 - 682 (dhopmysty 0ObeMa HAKIIOHHOW TIPU3MBI C TIOMOIIIBIO
96 Y UHTETpaa, MoKa3aTh MIPUMEHEHHE TI0JIyYSHHBIX
(dhopMyJI Py peHIeHUH 3a1a4.
97 3uath: GopMysl 00beMa miapa u Iomaau chepsl, maposoro | BeiBectu Gopmyisl 00beMa mapa u miomau chepsl,
CErMeHTa, IIapOBOTO CJIOS ¥ LIAPOBOTO CEKTOPA. NOKa3aTh UX MPUMEHEHHE NP PELICHUHU 3a/1a4
98 O0mbeMm mmapa ¥ ioIaib - ap P P P P P At
99 chephi Ymers: peruath 3aga4n Tana Ne 710 - 724 MTO3HAKOMUTH yUaIIuXcs ¢ GopMysIaMu Jis
100 p BBIYHCIIEHUsI 00HEMOB YacTeil 1apa — apoBOro
CETrMEHTAa, IapOBOTO CJIOSl ¥ IAPOBOTO CEKTOPA.
101 3HaTh: QopMynbl o0bema mapa u mwiomaan chepsl, mapoBoro | IToBTOpuTh OCHOBHBIE (HOPMYJIBI OOBEMOB TEl,
102 Pemenue 3anau CEerMeHTa, IAaPOBOro CIIOS U IAPOBOT0 CEKTOpA. 3aKPEMUTh UX NPUMEHEHHE MTPU PELICHNH 33714,
103 YMerb: pemars 3axaun tTuna Ne 748 - 760 MIOJITOTOBUTHCSL K KOHTPOJILHOH padore
Konrponbnas pabora Ne
104 -
9 «O0BEMEI TeI»
YpaBHenus u HepaBeHcTBA. CrcTeMbl ypaBHeHUH U HepaBeHCTB(17 yacoB)
105 PaBHOCHIIBHOCTD 3HaTb: ONpe/eeH s PABHOCHIIBHBIX YPAaBHCHUH, ypaBHEHHsI- Omnpeenenus: paBHOCWIBHBIX YPABHEHNH, ypaBHEHHSI-
106 ypaBHEHUH CIISICTBHS, NOCTOPOHHETO KOPHS, TEOPEMBI O PAaBHOCHJIBHOCTH | CIIEACTBHS, IOCTOPOHHETO KOPHS, TEOPEMBI O
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YpaBHEHU, IPUYUHBI IOTEPU KOPHEH NPU PEIIEHUHN YPAaBHEHUH
YMets: npeoOpa3oBhIBaTh JAHHOE YPaBHEHUE B ypaBHEHUE-
CIIEICTBHE, 0Ka3bIBaTh PABHOCHIILHOCTh YPaBHEHHH

PaBHOCHIIBHOCTH YPaBHEHUIT; peoOpa3oBaHHe
JaHHBIX YPaBHCHMH B ypaBHEHHE- CIIEACTBHE,
oIpezieieHNe TOCTOPOHHUX KOpHEH

107 OO1ue MeTo bl 3HaThb: 4 O0IIMX METO/a PEIICHUS] YpaBHEHUH OOmme MeToxbl pelIeHHWs ypaBHEHUH: 3aMeHa
108 peLIeHus ypaBHEHHH VMeTh: UCTOJIBb30BaTh PACCMOTPEHHBIE MeToAbl mpH pemenun | ypaBaerus h(f(x))=h(g(X)) ypaBHeHHEeM
109 ypaBHEHHH f(X)=g(X), ™Merom pasioXeHUs Ha MHOXHTEJH,
METO/I BBEJICHUS HOBBIX NEePEMEHHBIX,
(bYHKIHOHANBHO- TpadHISCKHA METO
110 PemieHue HepaBeHCTB ¢ 3HaTh: Onpe/eeHIs PABHOCHIBHBIX HEPABCHCTB, HEPABCHCTBA- | [IOHATHS: PABHOCHIBHBIX HEPABEHCTB, HEPABEHCTBA-
111 OJHOU MepeMeHHOI CIICACTBHSA, TEOPEMBl O  PAaBHOCWIBHOCTH  HEPaBEHCTB, | CICACTBHS, CHCTEMBl HEPAaBEHCTB, COBOKYIHOCTH
112 OIIpeNIeNICHNS CHCTEMbI HEPaBEHCTB, COBOKYITHOCTH HEPABEHCTB | HEPABEHCTB. TEOpEeMbl O PAaBHOCHIBHOCTU HEPABCHCTB.
YMeTh: [OKa3bplBaTh PAaBHOCHIBHOCTh HEPaBEHCTB, pemath | [IpiMeHeHHe TeopeM O PaBHOCHIBHOCTH HEPABEHCTB
HEpPAaBeHCTBA, IPUMEHSS TEOPEMBl O  PAaBHOCWIBHOCTH | IIPH PEIICHUM HEPaBEHCTB C OJHOH IEpeMEHHOIA,
HEpaBeHCTB, PELIaTh CHUCTEMBI M COBOKYIHOCTH HEPAaBEHCTB, | PCLICHHE CHCTEM ¥ COBOKYIIHOCTH HEPaBCHCTB,
UppalOHaTEHbIC HEPABEHCTBA U HEPABEHCTBA C MOLYJIAMHU UppallMOHAJIbHBIE  HEPaBeHCTBA, HEPABEHCTBA  C
MOJIYJISIMH
113 VpaBHeHUs U 3HATh: MOHITHS CHCTEMBbI YpPAaBHCHHH, pPEIICHUS CHCTEMbI, | [[OHATHE CHUCTEMBI YpaBHEHHH, PCIICHHS CHCTEMBI
114 HEPaBEHCTBA C IBYMsI PaBHOCHIIBHBIX CHCTEM, OCHOBHBIC METO/IbI PEIICHHUS CHCTEM YpaBHEHHH, pPaBHOCWIBHBIX cucTeM. (OCHOBHBIC
115 ePEMECHHBIMH. YMeTh: NPUMEHSTh H3yICHHbBIC METO/IBI TIPH PEIICHHH CHCTEM, | METOIbI perieHus CHCTEM: MO/ICTAHOBKH,
116 CucTeMBbl ypaBHEHUI pelaTh TEKCTOBBIE 3a]a41 C TIOMOIIBIO CHCTEM YPaBHEHU I anrebpandeckoro  CJIOKCHHs, BBEICHHS  HOBBIX
NEePEMEHHBIX, TPadUUECKOro, METOJ YMHOXECHHS,
METO/I JICIICHHSI.
117 YpaBHEeHUs U 3HaTh: YTO TaKOE YpaBHEHHE M HEPABEHCTBO ¢ mapaMeTpamu U | [IOHATHE ypaBHEHHS M HEPABEHCTBA C IapaMeTpaMHu.
118 HEpaBeHCTBA C KaK pacCy)KJAroT NPU PELICHHH ypaBHEHWH M HEPABEHCTB ¢ | PelleHne ypaBHEHHI M HEPaBEHCTB C apaMeTpaMu
119 mapamMeTpamu nmapamMeTpamu
YMeTh: peliath NpocTeiiline ypaBHEHHs W HEPaBeHCTBA C
napamMeTpamu
120 KoHnTpounbHas pabota 3HATh. TOHATHS  YpaBHCHHMS, HEPABEHCTBA,  CHUCTEMBI
121 Ne 10 «YpaBHeHUs 1 YpaBHCHHIA,
HepaBeHCTBa. CHCTEMBI | YMeTh: MPUMEHATh HM3YYCHHBIE METOABI [PU  PEICHHH
YpaBHECHHI 1 ypaBHEHHUIA, HEPABEHCTB, CHCTEM, PEIIaTh TEKCTOBBIE 3a1auH
HEPaBEHCTB»
[ToBropenue(15 yacon)
122 [MoBTOpEHUE. VMeTh: BBIIOIHATH MPe0Opa3oBaHKe BHIPAKCHHUMH, CONEPIKALINX
[IpeoOpasoBanue CTEIEHH C PAllMOHAJIBHBIM [IOKAa3aTeIeM.
BBIpaKEHUIA,
COZEPIKAIIKX CTCHCHH C
PpaLOHAIBHBIM
[I0Ka3aTeleM.
123 IToBTOpenue. Pemenue YMeTh: pelaTh HEpaBEHCTBA METOJIOM HHTEPBAJIOB
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HEPaBEHCTB METOJIOM
HMHTEPBAIOB

124

[ToBTOpEHMUE.
Apudmernyeckas,
reoMeTpuyecKas
porpeccus.

YMeTh: pemaTh 3agadd Ha_apu(METHIECKYI0, TECOMETPHIECKYTO
HPOTPECCHIO.

125

IToBTOpenue. Pemenue
TPUTOHOMETPUYECKHX
YPaBHEHHUH.

YMerh: peuaTb TPUrOHOMETPUICCKUE YPABHCHUA.

126

IToBTOpEHueE.
HawunbGonsiee u
HanMCHbIIICe 3HAUCHHIE
¢yHKIIH. MHOXECTBO
3HAYCHUH (QYHKITUHL.

YMerTb: HaxoIuTh HauOonbllee W HaUMEHbIEe 3HAuYCHHE
(yHKIMH, MHOXECTBO 3HAYCHUH (HYHKIHH.

127

[ToBTOpenue. Pemenue
UpPPaOHATIBHBIX
YpaBHEHHI.

YMeTh: pemaTth HppanioHaIbHEIE YPABHEHNS.

128

[HoBTOpenue. Pemienue
MOKa3aTeIbHbIX
YpaBHEHUU U
HEPaBEHCTB.

Ymerts: pelIaTh MOKA3aTCJIbHBIC YPABHCHUA W HCPABCHCTBA.

129

IToBTOpenue. Pemenue
JorapuhMHUECKUX
YpaBHEHUU U
HEPaBEHCTB.

YMers: pemarts JorapupMHUYecKre ypaBHEHUS U HEPaBEHCTBA.

130

IToBTOpenue. Pemenue
3a]a4 Ha MPOLCHTHI,
JBIKEHHE, COBMECTHYIO
paborty.

YMers: periaTh 3ajaud Ha MPOLEHTHI, JBIKEHUE, COBMECTHYIO
pabory.

131

[ToBTopenue. Pemenue
3aJa4 10 T€OMETPHHU.

132

IloBTopenue. Pemenue
3aJa4 0 T€OMETPHHU.

133
134

Htorosoe TCCTUPOBAHHUC

135

Pemenue 3amau EI'D

136

Pemenue 3amau EI'D
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