PABOYASA ITPOTPAMMA

yueOHoro npeamera «MaremaTtuka. bazoBblii ypoBeHb»

it oOydarommxcst 11 kiacca



MHNOACHUTEJIbHASA 3AIINCKA

PaGowas mporpamma y4yeOHOro kypca «Martemartuka» ©0a30BOTO YpOBHS  JUIs
oOyuaromuxcss 11 kmacca paszpaborana Ha ocHOBe @enepaibHOTO TroCyJapCTBEHHOTO
00pa30BaTENILHOTO CTAaHJIApTa CpeaHero oomero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX
MHUPOBBIX TpPEOOBAHWUMU, TNPEIBSIBIIEMBIX K MaTEMaTHYeCKOMY OOpa30BaHHWIO, W TpPAIUIIAN
poccuiickoro oOpaszoBanus. Peanuzanms mnporpamMmbl 00eCTICUMBAET OBJAJCHUE KIIFOUEBBIMHU
KOMIETEHIMSMH, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO 00pa30BaHMA,
[EJIOCTHOCTh  OOWIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO PAa3BUTHA JIMYHOCTHU
00yJaromuxcs.

HEJA NU3YYEHUS YYEBHOI'O KYPCA

Kypc «Auredpa u Hayajla MaTeMaTH4YeCKOr0 aHAJM3a» SBISICTCS OJHUM U3 Hanboee
3HAYMMBIX B MPOTpaMMeE CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaET
WHCTPYMEHTAIBHYIO 0a3y /sl HM3y4eHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (OPMHPYET JIOTHYECKOE M aOCTPaKTHOE MBIIUICHHE YYalluxcsi Ha ypOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCcOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamirecs OBJIaJeBal0T YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUECKOH (opme.

Kypc anreOpbl 1 Hadanm MaTeMaTHYECKOTO aHAIN3a 3aKJIa/(bIBA€T OCHOBY VIS YCIICITHOTO
OBJIAZICHUSI 3aKOHAMH (HU3UKH, XAMHUH, OWOJOTHH, TOHUMAaHUS OCHOBHBIX TEHICHIIUI
HSKOHOMHKHU H OOIIECTBEHHOHN >KMU3HH, IMO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHON kU3HHU. B TOXE
BpeMsi OBJIaZIecHHE aOCTPaKTHBIMHM U JIOTMUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLHUSIMHU
pa3BUBaeT yMEHHWE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3alHMio, a0CTparupoBaHWE M aHAIOTHIO, (GopmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIIeHHe. B xoe n3ydenus anreOpbl U Hauyaja MaTeMaTH4ecKoro
aHaJli3a B CTapllel HIKOJIe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHS NMPUKIAJHBIX 3aad,
CaMOCTOSITEJILBHOTO ~ TOCTPOEHUS MaTeMaTU4YeCKMX MOJEeJell  pealbHbIX CHUTyaluid U
UHTEPIpETAllMK  TOJYYEHHBIX pELICHUI, 3HAKOMSTCS C MpUMEpaMHd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B MCKYCCTBE, C BBIJAIOIIUMUCA MaTeMAaTUYECKUMU
OTKPBITHSMH U UX aBTOPAMH.

Kypc oOnamaer 3HaYUTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHBI MaTepuai, CIoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak W 4yepe3 cnenudpuky yueOHOM JesATeNbHOCTH, TpeOyIoleil CcaMOCTOSITENbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIHHOW KOHIIGHTpAllMM BHUMAHUST U OTBETCTBEHHOCTH 3a
MOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadalaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeSITeNbHOCTHBIN MPUHIIUT 00y4YeHHUS.

Crpykrypa Kypca «Anredpa 1 Hauaina MaTeMaTHYeCKOro aHalln3a» BKIIIOYAeT CIeAYIOIIIe
coJiep’KaTenbHO-MeTOqMYecKre JUHUM: «Yucna U BeUUCIHCHUS», «DyHKIUU U TpaQuim,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauana maremaTudeckoro aHanuza», «MHOXKeCTBa U JIOTHKay.
Bce ocHOBHBIE coaepkKaTenbHO-METOUYECKUEe JTUHUM HM3Y4aloTCs Ha NMPOTSHKEHUM JABYX JIET
oOy4yeHHs B CTaplled IIKOJe, eCTECTBEHHO MOMOJHSS JIpYr Jpyra M IOCTENEHHO HaChIIAsCh
HOBBIMM TeMaMW U pasnenaMmu. J[aHHBI Kypc SIBISIETCS WHTETPATUBHBIM, TOCKOJIBKY
oObenuHsieT B cebe coAep)kaHHMEe HECKOJbKMX MaTeMaTHUeCKHUX JTUCHMIUIMH: aireodpa,
TPUTOHOMETPHSI, MATEMAaTHYECKUI aHAIHN3, TeOpUst MHOXKeCTB U Jp. [1o Mepe Toro kak yuamiuecs
OBJIaJieBalOT BCE Oojiee IIUPOKUM MaTEMAaTHUYECKHUM ammmapaToM, y HHUX TOCIEI0BATEIBHO



(dopMuUpyeTCsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb pealbHOMH
CUTYyallMy, IIPUMEHITh 3HAHUs, IOJIydE€HHBbIE B Kypce «AireOpa M Hayalla MaT€MaTH4YeCKOTro
aHaIM3a», ULl PelIeHUs] CaMOCTOSITETIbHO C(OPMYTUPOBAHHOW MaTEMaTHYECKOW 3ajgadu, a
3aTe€M MHTEPIPETUPOBATH OTYUYEHHBIN pe3yabTaT.

CopepxarenpHo-MeTOAMYEeCKass  JUHMS — «Yucma W BBIUMCIIEHHS» — 3aBepIlaeT
(bopMupOBaHHE HABBIKOB HCIOJB30BAHUS JIECHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HAa4aTto B
OCHOBHOH mIKoJe. B crapmieii mkosie ocoboe BHUMaHHE yaemsieTcss (pOpMHPOBAHUIO MPOYHBIX
BBIUMCIIATEIBHBIX HABBIKOB, BKIIOYAIONINX B CE0sl MCIOJIB30BAHUE DPA3IUYHBIX (HOpM 3ammcu
JNEUCTBUTENBPHOTO YHCJIA, YMEHHUE palMOHAJIbHO BBINOJHATH JACWCTBUS C HUMH, J€JaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs IMOJYy4aloT HAaBBIKM MNPUOIMKEHHBIX
BBIYUCJICHUH, BBIMIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
HCI0JIb30BAHNS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcsl Ha NPOTSHDKEHWHM BCEro OOydeHHus B
CTapuiel IIKoJie, IMOCKOJIbKY B KaXJIOM paszfefie NporpaMMbl MPEeTyCMOTPEHO pelleHue
COOTBETCTBYIOIINX 3aa4. OOyuarouecs: OBIaeBaOT PA3INYHBIMU METOJIAMHU PELICHHUS LIETIbIX,
palOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cuUcTeM. [loilyueHHbIE YMEHHS UCIIOJB3YIOTCS MPU HCCIEA0BAaHUH
(GYHKIME ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a7a4 U 337a4 Ha HAXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copepikarenbHas JUHUS BKIIIOUAET B
cebs Takxke (POopMUpOBaHHWE YMEHHUI BBINOJHATH pacd€Thl Mo ¢opmynaM, MpeodpazoBaHuUs
LEbIX, PAlMOHAIBHBIX, UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKkKe
BBIPOKEHUH, coJepKalluX cTeneHu U jorapudmbl. brarogaps uzydeHuio anredpandeckoro
MaTepuasa MPOUCXOAUT JalbHellee pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIILIICHH S
yyaiuxcs, (QOpPMUPYIOTCS HaBBIKM JEIYyKTHUBHBIX PAacCyXACHUW, pabOThl C CHUMBOJBHBIMU
dbopMamMu, IpeCTaBICHHs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQexTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HArJSAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass JTUHUS «DyHKIUN U TpaduKu» TECHO IMEPErIeTaeTCs C
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KAaKOM-TO CMBICIE 3a1aéT MOCIEI0BATEIbHOCTD
M3ydeHuss MmaTtepuana. V3ydeHue CTENEeHHOH, TmMoOKa3aTeabHOH, JorapudMUUYECKOd W
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3ajad U3 APYruX Y4eOHBIX MPEIMETOB M pPEalbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAIU30M, TaK U C PElIeHHEeM ypaBHEHUU M HepaBeHCTB. [Ipu 3Tom Oosbioe
BHMMaHUE yensercs (GOpMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU BEITMYMHAMH, HCCIEIOBATh IMOJTy4YeHHbIE (YHKIUHU, CTPOUTh HUX TpaduKu.
Marepuan »TOM coAep)KaTeabHON JIMHUM HAlleJIeH Ha pa3BUTHE YMEHUM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPA)KaTh 3aBUCHMOCTHM MEXKAY BeIMUYMHAMU B  pa3lIuyHOU  Qopme:
aHAIMTUYEeCKOMW, Trpaduueckod © cioBecHO. Ero wu3ydeHwe cmocoOCTBYET pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIHOCOOHOCTM K  O0OOLIEHMIO M KOHKpEeTH3alluu,
HCII0JI30BAHUIO aHAJIOTHUIA.

ConepxarenbHas nuHusl «Hadana maTeMaTHYeCKOTO aHaIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJalOmuMcs, Y
KOTOPBIX MOSIBISIETCS BO3MOYKHOCTh UCCIIE0BATh M CTPOUTH IpaduKu QYHKIUN, ONPEAETATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHHUS, BRIUMCIIATH IUIOMAa GUryp u 0ObEMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coxaep)kaTenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHMSI MAaTEMaTHYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0)KIEHUs



HAWTYYIIEro PEHICHUS B TMPHUKIAIHBIX, B TOM YHCIE COIUAIBHO-IKOHOMHUYECKHX, 3a/adax.
3HAKOMCTBO C OCHOBaMH MaTeMAaTHUYECKOTO aHAIM3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(hOpMaTBHO-JIOTHYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHI pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAFOIINUXCSI Pe3yJibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKA KaK HayKH, U HX
aBTOPAx.

ConepxaTenpHO-MEeTOAMYECKast TUHUS «MHOXKECTBA ¥ JIOTHKA» B OCHOBHOM TIOCBSIIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIC MTPEICTABIICHHS TPOHU3BIBAIOT BECh
KypC IIKOJBHOW MaTEeMaTHKU W MPEIUIaraloT Haubosee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIONIUI
BCE pa3Jeibl MaTEeMAaTHKH W ©€ TPWIOKCHHH, OHMU CBS3BIBAIOT pa3HBIC MaTeMAaTHYCCKUE
JTUCIHIUIMHBL B eIWHOE Tenoe. [[oaToMy BakKHO JaTh BO3MOYKHOCTH INKOJBHHKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3IK COBPEMEHHOW MAaTEeMAaTHKHM W HCIOJB30BaTh €ro s
BBIPKEHUS CBOMX MBICIICH.

B kypce «Anrebpa m Hadajga MaTreMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT TaK:KE€ OCHOBBI
MaTEeMaTHIeCKOTO MOJICITHPOBAHUS, KOTOPBIE MPHU3BAHBI CPOPMHUPOBATH HABBIKH ITOCTPOCHHS
MOJIeIeH pealbHBIX CUTYallUi, UCCIICOBAHMS 3TUX MOJEIEH ¢ IIOMOIIBIO arapara ajireOpbl |
MaTeMaTHYeCKOTO aHajgW3a W WHTEePIPETAlldd TIOJYyYCHHBIX pe3yNbTaToB. Takue 3amaHus
BIUICTCHBI B KaXKJIBIH W3 pa3elioB MPOTPaMMEBI, TOCKOJIBKY BECh MaTephal Kypca IIHPOKO
WCIIOJIL3YETCS JUTS PEIICHHS TPUKIAIHBIX 3a1a4. [Ipyu pemeHnn peaqbHbIX MPAKTHISCKUX 3a/1a4
yUamiiecs:  pa3BUBAIOT  HAONIONATEIBHOCTh,  yMEHHE  HAXOJWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, KCIOJIb30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3WPOBAThH IMPOOIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB pELICHUS NPUKIAIHBIX 3a/ad OpraHu3yercs B
mpolLecce U3y4eHus BceX TeM Kypca «Anredpa U Hauajga MaTeMaTHYeCKOro aHaIn3a.

eans ocBoeHusi mporpamMmbl ydeOHOro kypca «I['eomerpusi» Ha 0a30BOM ypOBHE
o0ydyeHHsT — 00Imeo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYJarONIUXCS depes
oOecriedueHHe  BO3MOXKHOCTH  TNPHOOpETEeHUST U KCIOJb30BaHHUS  CHCTEMATHUYECKUX
reOMETPUYECKUX 3HAHUM U JeHCTBHM, crnenuUYHbIX T'€OMETPHHU, BO3MOKHOCTH YCIIEUIHOTO
MPOJIOJDKEHUsT  00pa3oBaHUsl IO  CHEIUAIBHOCTSM, HE CBA3aHHBIM C  MPUKIAIHBIM
UCIO0JIb30BAHUEM T€OMETPHUU.

[Iporpamma mo reoMmerpuu Ha 0a30BOM YpOBHE IpelHAa3HAaueHa Uid OO0y4aromuxcs
CpeIHell IIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOMTH
oOlIue MaTeMaTu4eckiue yMEHUsl, CBA3aHHbIE CO CHENU(pUKON reOMETpUN U HEOOXOAUMBIE TS
KU3HU B COBpEeMEHHOM oOmiecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPUIO
6osee ri1yOOKO, €ClIM B JallbHEUIIIEM BO3HMKHET HEOOXOJMMOCTh B T€OMETPUUECKHX 3HAHUSIX B
npodeccuoHaNbHOM eI TENBHOCTH.

JlocTrkeHue eI OCBOCHHUS MPOrpaMMbl 00€CTIEeUMBACTCS PEIIEHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHpIMU 3a/1a4aMu OCBOEHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJlaccax SIBIISIOTCSA:

e (opMuUpOBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYIbTYPhl U OCO3HAHUE €€
B3aMOCBSI3U C OKPYXKAIOIINM MUPOM;

e (opMHUpOBaHUE MPEACTABICHHUS O MHOTOTPAaHHUKAX M TellaX BPAIEHUS KaK O BAKHEUIIUX
MaTeMaTUYeCKUX MOJENAX, TIO3BOJISIONIUX OINUCHIBAaTh W H3Yy4aTh pa3HbIE SBICHUS
OKPYKaIOIIEr0 MUPA;

e (QopMUpOBaHHE yMEHHUs pAaclO3HABaTh Ha YepTekaX, MOJENSIX H B peaTbHOM MHPE
MHOTOTPAaHHUKH U TeJa BpaIlCHHUS;



e OBJAJCHME METOJAMH  pELICHUS 3aJad Ha TIOCTPOCHUS Ha  U300paKEHHSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMUpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHHKAX U TelaX
BpalllEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHWC AaNTOPUTMAaMHU PEIICHUS OCHOBHBIX THUIIOB 3amad; (OPMHpPOBAHUE YMCHUS
IIPOBOJIUTH HECIIOKHBIE JI0KA3aTEIbHbIE PACCYKICHUS B XO/I€ PEILICHUS CTEPEOMETPHUUECKUX
3a/1a4 U 3a/1a4 € IPaKTHYECKUM COJAEpKaHUEM;

e pa3BUTHE  WHTCIUIGKTYaJbHBIX W  TBOPYECKMX  CIOCOOHOCTEH  OOydaromimxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCJIEIOBATENLCKIUX YMEHHUM, KpUTUYHOCTHU MBIIIICHHUS;

e (QopmupoBaHue (YHKIIMOHAJBHOM TI'PaMOTHOCTH, pEJIEBAaHTHOM TI€OMETPUU: YMEHHUE
pacrno3HaBaTh IPOSBICHUS T€OMETPUYECKHX IMOHATHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallUsX W TPU M3YyYEHUU JIPYTUX YUEOHBIX TPEIMETOB,
MPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, GOPMYIUPOBATH UX HA SA3bIKE TEOMETPUH U
cOo37aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBI T€OMETPUUECKHM anmapar Jyis
peleHuss  MPaKTUKO-OPHUEHTHPOBAHHBIX  3a/lad, HMHTEPIPETUPOBATh W  OIICHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KYpC CTEPEOMETPUN
B Hauaje €ro M3y4eHWs 3ajJad, peElIaeMblX Ha YPOBHE WHTYUTUBHOTO TIO3HAHUA, U
onpenenéHHbIM 00pa30oM OpraHU30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO ¥ TIPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIUPYET MPOTEKAHWE HWHTYHUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEUIIEMY U3yUSHUIO TIPEMETA.

[Ipennourenrne OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOMN
NesTenbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEIACTABICHUNH y yyalluxcs B Kypce
CTEepEOMETPHUH MPOBOIUTCS 3a CUET pellleHus 3a7a4 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lady Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpasza MPOBOIUTCS C
OTOPO¥ Ha HATJISAHOCTh, & ONIEPUPOBAHKUE 00OPA30M — B YCIOBUSX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIePKAHUS.

OcHOBHBIE  cojepkaTelabHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U MJIOCKOCTH B MPOCTpaHCTBe», «Temna Bpamenus», « Bekropsl u
KOOpPJUHATHI B TPOCTpaHCTBE». DOpMHUpPOBaHHE TOTHYECKUX YMEHUN paclpeaensieTcsl He TOIbKO
[0 COJEp)KaTelIbHBIM JMHUSAM, HO W IO rojJaM OOy4YeHHs Ha YpOBHE CpEIHEro oOIero
o0OpasoBaHwUsl.

Copnepxanne oOpa3oBaHHsS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboyeil mporpaMmsbl, pacipeieIEHHBIM 10 ToJaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKMMH  TIOHATUSAMH W  HaBBIKAMH  OCYILIECTBISIOCH
MOCJIEIOBATENIbHO U TMOCTYNATEeNbHO, C COONIIOJICHUEM MPHUHIUIA TPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIFOYAIHNCH B OOIIYI0 CHCTEMY IeéOMETPUUYECKUX MPEICTABICHUHN 00yJarommxcs,
pacmupsisi u yrayOosis e€, o0pasys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVTAHE

B yue6HOM miiaHe Ha W3ydeHHE Kypca anreOpbl M Hayal MaTeMaTHYeCcKOro aHanu3a Ha 0a30BOM
ypoBHe oTBOAMTCS 4 yaca B Henento B 11 kiacce, Bcero — 136 wacos.
Ha u3ydenue reomerpun 0TBOAUTCS 2 yaca B Hezenmo B 11 kiacce, Bcero - 68 yueOHbIX 4acoB.



COJAEPKAHUE YYEBHOTI'O KYPCA «Auredpbl 1 Ha4aJl MATEMaTHYe€CKOI0 AHAJIM32)
11 KUIIACC

Yucia ¥ BEIYMCICHUS

HarypaneHblie u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHATIBHBIM MOKa3aresaeM. CBOWCTBA CTEIICHH.

Jlorapugm uucna. [lecaTnaHbIe U HATYypaTbHBIE JIOTAPU(MBEL.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIHNX JIOTAPUPMBI.

[IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX CTEIIEHN C PAIHOHAILHBIM TIOKA3aTENIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

Cucrembpl JTUHEHHBIX ypaBHEHUH. PelleHune NpUKIaAHBIX 3ajad C I[OMOIIbIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenue ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYeCKUX 3aa4 U 3aja4
13 pa3IUYHbIX 00J1aCTe HayKH U peabHOM JKU3HHU.

DyHKIUHN U TPaQUKH

Oynkuus. Ilepuoanueckue dynkiuu. [IpoMexyTkn MOHOTOHHOCTH (QYHKUIMU. MaKkCUMyMBbl
1 MUHUMYMBI GyHKIIMA. Hanbonpiiee n HanMeHplliee 3Ha4eHne (PYHKIIMH Ha TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadUKH.

[TokazarenpHas u norapudmMudeckas PyHKIMH, ©X CBOWCTBA U TPAPUKH.

Hcnonws3oBanne rpadukoB GyHKIUH AJ1s1 pEIICHUS] YPAaBHEHHUUN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (YHKIUA IS HCCIACAOBAHUS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U PeasbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajim3a

HenpepriBabie ¢pyHKIMN. MeTo1 HHTEPBAIOB JIJ1sl pEIICHHs] HEPABEHCTB.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TPOU3BOTHOM.

[IpousBonHbie 3yeMeHTapHbIX (GYyHKIUNA. DOpMyNIbl HAXOXKIEHUS TMPOU3BOJHONW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre MPOU3BOAHON K HCCIENOBAaHUIO (DYHKIUNA HA MOHOTOHHOCTH M KCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HauMEHbIIEro 3HaYeHUs PYHKIMU Ha OTPE3Ke.

[IpuMeHeHre TpOU3BOAHON ISl HAXOK/ICHHS HAWITYYILIETO PEIICHUs B IPUKIAAHBIX 3a7a4ax,
JUIS ONIPEJICJICHUs CKOPOCTH Ipoliecca, 3aJaHHOro GopMyInoil min rpadukom.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTterpan, ero reomeTpudeckuii U pu3ndeckuit cMbIci. Boruncinenue uarerpana no Gopmyse
Herorona—IJleitOnuna.

COJAEP)KAHHUE YYEBHOI'O KYPCA «I'eomerpus»

Tesna Bpamenus

[Hunuuapudeckass MOBEPXHOCTb, 0Opasylollve LHUIMHJIPUYECKOH MOBEPXHOCTH, OCh
LWIMHAPUYECKOH noBepxHocTH. LIMmuHp: OcHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yrouas u
OCb; TUIOINA/b OOKOBO 1 MOTHOI MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0Opa3ylollne KOHMYECKOW MOBEPXHOCTH, OCh M BepIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, oOpasyrouias M OCh; IUIONIAIb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.



Cdepa m map: ueHtp, paamyc, OUAMETp; IUIOMIAAb IOBEPXHOCTH cdepsl. Bi3aumuoe
pacrionoxenue chepbl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cepe; iomans chepsl.

N3o0paxkenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka mUIuHApa U KOHYCA.

KomOunamu ten BpamieHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO c(hepsbl;
cdepa, BMCcaHHAsi B MHOTOTPaHHUK, WM TEJIO BPAIICHHS.

[Tonsitne 06 o00BEMe. OcHOBHBIE cBoOWcTBAa 00BEMOB Teil. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO MapaUiesienuIea u cieAcTBus u3 Heé. O0béM mumuHApa, KoHyca. O0béM
miapa M rioimap chepsl.

[lomoOusie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKIY IUIOIIAISIMH TOBEPXHOCTEH,
o0béMamMu MOJOOHBIX TEJ.

Ceuenns nwiuHIapa (MapauielbHO W TEPHNEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIEe Yepe3 BEPILNHY), CEUEHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpoctpaHcTBe. Cll0)KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uMcio. PasnokeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAaTr B mpocTpaHcTBe. Koopaunatel Bektopa. IIpocteitmme
3alauyd B KOOpAMHATax. Yroil Mexnay Bekropamu. CkansipHO€ NpOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IHIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1ad.

INNJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne y4yeOHOTO mpeaMera «MaremaTuka» TOJDKHO OOecreyuBaTh JOCTHKEHUE Ha
YpOBHE cpelHero ooOmero o0pa3oBaHUs CIEAYIOIIMX JHUYHOCTHBIX, METaNpEeJAMETHBIX U
MpeIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS IMPOTrpaMMbl yueOHOTO mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCS:

I'paxkaHCKOE BOCIIMTAHHE:

COPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH OOYYAIOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIECTBA, MPEACTABICHHEM O MAaTEMAaTHYECKHX OCHOBAX
GYHKIIMOHUPOBAHKSI PA3IUUHBIX CTPYKTYp, SIBICHHH, MPOIEIYp TPaKIAHCKOTO O0OIIecTBa
(BBIOOPBI, OTMPOCHI M Tp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAIBHBIMH HHCTHTYTAMH B
COOTBETCTBHUH C MX (DYHKIIUSIMH U Ha3HAUYCHHUEM.

[TaTpuoTnyeckoe BOCITUTAHUE!

Cc(OPMHUPOBAHHOCTHIO POCCUUCKOM T'Pa)TIaHCKOW MIICHTHYHOCTH, YBAXCHUS K MPOILIOMY
U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHUSIM
POCCHUICKMX MAaTEMaTHKOB M POCCHMCKON MAaTeMaTHYECKOM WIKOJbI, K HCIIOJIB30BAHUIO ITHX
JOCTIDKEHHUH B IPYrMX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pPOCCHICKOrO Hapoaa; chOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHCHHUEM
JOCTHDKEHUH HAyKH WU JESTEIBHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOWYMBOTO OYIYIIETO.

DcTeTnYecKoe BOCIUTAHUE:



ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas 3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyXJE€HUN; BOCIPUUMYMBOCTBIO K
MaTeMaTUYECKUM aClleKTaM pa3IMYHbIX BUJ0B UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO YMEHHUSI TPHUMEHSATh MaTeMaTWYeCKHe 3HaHUS B HWHTEpecax
310poBOro M Oe3zomacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIBIXA, pETyIsipHas (u3ndecKas
aKTUBHOCTb); (PU3MUECKOTO COBEPIIEHCTBOBAHUS, NPU 3aHATUAX CIIOPTUBHO-0370POBUTEIBHOMN
JEeSITEILHOCTBIO.

TpynoBoe BocuuTaHue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K PA3IUYHBIM
chepaM npodhecCHOHATBHON AESITEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP OyayIiel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caMo00pa30BaHMI0 Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCThIO K AKTHUBHOMY YYacTHIO B
pELIeHNH TPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOM HallpaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYIbTYphl, MOHUMAHUEM BIHSHUS COLMAIBHO-
SKOHOMMYECKUX IMPOILIECCOB Ha COCTOSIHWE MPHUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
rJI00aTBPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOsieM; OpueHTaluued Ha  I[pUMEHEHHe
MaTeMaTUYECKUX 3HAHMUN Ul pelleHMs 3a1a4 B 00JIACTH OKpYXarolled cpeibl, INIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX IOCJIEICTBUMN IJIs1 OKPY)KAIOLIEH Cpebl.

IleHHOCTH HayYHOTO MO3HAHHUSA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOLIECTBEHHOW MPAKTUKH, IOHUMAaHUEM MaTeMaTHYECKON HAayKH Kak c(epsl
YEJIOBEYECKOU JNEATEIIBHOCTH, ITAllOB €€ Pa3BUTUS M 3HAYUMMOCTH IS Pa3BUTHUS LUBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MAaTEMaTU4YECKOW KYJIBTYpOH Kak CPEICTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYILECTBJISATh IIPOCKTHYKD M MCCIEAOBATEIbCKYI JESATEIBHOCTH
VMHJVBUAYAJIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbI

MeranpenmeTHbie pe3yIbTaThl OCBOCHHS TPOTrpaMMbl yueOHOTO mpeaMeTa «MaremaTuka
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAILHBIMU  HO3HABAMENbHBIMU  OeliCEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OUCMBUAMY, — VHUBEPCANbHBIMU — De2yIAMUEHbIMU
oeticmeusmMu.

1) Vuusepcanvnvie nosnasamenshule oeiicmsus, obecneuugaiom Gopmuposanue 6a3o6vix
KOZHUMUBHBIX NPOYEcco8 0Oyuaowuxcs (0ceoeHue memooos NOZHAHUS OKPYHCAIOWe20 Mupd,
npUMeHeHUe J102UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHui pabomams ¢ ungopmayuetl).

ba3oBble lornyeckue AeCTBUA:
® BBIABIATH M XapaKT€pPHU30BaTh CYILECTBEHHbIE MPU3HAKM MATEeMaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (OPMYIHPOBATh OINpPENEICHUS MOHSITUH;
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKAIIUN, OCHOBaHHUS JUIs 0000IIeHNs
U CpaBHEHMsI, KpUTEPUU IIPOBOIMMOTO aHAJIH3a;

e BOCIpPUHHMMATh, (POPMYyIHpPOBaATh U MPEOOPA3OBBIBATH CY)KICHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;



BBISIBJIATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHs B (pakTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKACHUSX; Mpeuiaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN (IIpsIMble
U OT MNPOTUBHOIO), BBICTpauBaThb AapryMEHTAlMI0, NPUBOJUTH IPUMEPHI U
KOHTPHpUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CY)K/IE€HHUS U BBIBOJIBI;

BBIOMpATh CMOCOO pemeHus y4eOHOW 3aaaun (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOSAIIMM ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KpUTEPUEB).

basoBrle uccaemoBaTeIbCKUE JCHCTBHS:

WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIICMOBATENIbCKHA ~ WHCTPYMEHT  ITO3HAHUS;
(dhopmMyaUpOBaTh BOIMPOCH], (PUKCUPYIONIHUE MPOTUBOPEUHE, MPOOIEMY, YCTaHABINBATh
HMCKOMOE W JIaHHO€, (OPMHUPOBATh THIIOTE3y, APTyMEHTHPOBATH CBOIO ITO3HIIUIO,
MHEHUE;

MPOBOJIMTH CaAMOCTOSITENIFHO CIUTAHWPOBAHHBIH AIKCIEPUMEHT, HCCJICIOBAHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, IpoIlecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXTy 00ObEKTaMH, SBICHUSMH, IIPOIICCCAMHU;
CaMOCTOSITENPHO  (popMynupoBaTh 00OOIIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUSI, UCCIEA0BAHUS, OLEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIECcCa, a TAKXKE BBIIBUTaTh MPEANOI0KEHHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pabota ¢ uadopmanmeii:

BBISIBIIATH AepUINUTHI MHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOIPOC U
JUI pEIICHUS 3a]1a4H;

BBIOMpATh MHQPOPMAIMI0 U3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U GopM
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TMPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUecKH;

OIICHUBATh HAAE&KHOCTh HMHGOpPMAIUM IO CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OelcmEUs, 00ecneuusarom cghopmupoeanHoCmsy

COUUAIbHBIX HABLIKOB 06yqai0w;ux0}z.
Oo1enue:

BOCIPUHUMATh U (POPMYIMPOBATh CYXJEHHS B COOTBETCTBUHU C YCIOBHUSAMU M LENIIMU
oOIIeHHUsA; SICHO, TOYHO, I'PaMOTHO BBbIpaXaThb CBOI TOYKY 3pEHHMsI B YCTHBIX H
MIICBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHus 3a/aul, KOMMEHTHPOBATh
MIOJIyYEHHBIH pE3yIbTaT;

B X0Jie 0OCYXJIEHHs 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbI, IPOOIJIEMBI,
pelmaeMoi  3ajJadd, BBICKA3bIBaTh WJEH, HAICJIEHHbIE HAa IIOMCK PEIICHUs;
COMOCTABJIATh CBOU CYXKACHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,



oOHapyXUBaTh Pa3IMYUe M CXOJCTBO MO3UIHIA; B KOPPEKTHOU Gopme GopMyarupoBaTh
pa3HorIacusi, CBOU BO3PaKEHUS;

® [IPEACTaBIATH PE3Y/IbTATHI PELIECHUS 3aJaud, SKCIEPUMEHTA, UCCIIECIOBaHUs, [IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIJICHHS C y4ETOM 3a/ad NPE3CHTAlUU H
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaThb U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAMBUAYAJIBbHON pabOTHI
IpU pelIeHUH Y4YeOHbIX 3ajJay; MNpPUHUMATh LEIb COBMECTHOW JESTEIbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0O COBMECTHOW pabOThI, pacupenensaTb BHIBI padoT,
JIOTOBApUBATHCS, OOCYXKJaTh TPOILECC W pe3yibTaT paboThl; 0000IIaTh MHEHHS
HECKOIBKHUX JIFOJIEH;

® y4acTBOBATh B IPYNIOBBIX hopmax paboThl (00Cyk1eHUs, 0OMEH MHEHUM, «MO3TOBBIE
HITYPMb» W HWHBIE); BBINOJHATH CBOIO 4YacThb pabOThl U KOOPAMHHMPOBATH CBOU
NEUCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMIA
MPOJIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aMOJICHCTBHSL.

3) Vuusepcanvhoie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTaBIIAATh IUIaH, aJTOPUTM pELIEHUs 33Jayd, BBIOMpPATh CIOCOO pElIeHUs ¢ y4ETOM
MMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(POPMAIIHH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHM [I03HABATENbHON pediaekcuu Kak OCO3HAaHUS COBEpIIaeMbIX
NEUCTBUM M MBICIUTENBHBIX TPOLECCOB, HUX pPE3yJIbTaTOB; BIAJETh Ccloco0aMu
CaMOTIPOBEPKH, CAMOKOHTPOJISI Ipollecca M pe3yjbTara pelieHHs MaTeMaTH4ecKOi
3a/1auu;

® MpeABHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX, HallIEHHBIX
OLINOOK, BBISIBIICHHBIX TPYTHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa eI W YCIOBUAM, OOBSCHATH IPUYUHBI
JNOCTHIKEHHS] WM HEJOCTIKEHUS Pe3ylbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INNPEJMETHBIE PE3YJIbTATDBI

OcBoenne y4eO0HOro Kypca «AJaredpa M Hayajla MaTeMaTH4YeCKOI0 aHAJIM3a» Ha
YPOBHE CpeAHero obmero o6pa3oBaHHs JIOJDKHO O00eCHeuuBaTh JOCTHKEHHE CIEIYIOIINX
MPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

Yucia v BBIYUCTICHUSA

OnepupoBaTb MNOHATHAMM: HATYpPaJbHOE, LEJNO€ YHUCIO; HCIOJIb30BAaTh IPU3HAKU
JETMMOCTH LIETIBIX YUCEIL, PA3JIOKEHHNE YKMCIIAa Ha IPOCTHIE MHOXKUTEIH JUIsl PELICHU 3a/1ad.

OnepupoBaTh NOHATHEM: CTENIEHD C PALMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapu(pM YUCIIa, TECITUYHBIE U HaTypaIbHbIE JTOTapU(MBL

YpaBHeHHUS H HEPABEHCTBA

[IpuMeHsTH CBOMCTBA CTEMEHHM s TNPeoOpa3oOBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUAMM: TOKAa3aTeIbHOE YpPaBHEHME U HEPABEHCTBO; peIIaTb OCHOBHBIE  THIIBI
[I0Ka3aTeIbHBIX YPAaBHEHNUI U HEPABEHCTB.



Beimonuate mpeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIIUX JIOrapu(Mbl; ONEPUPOBATH
MOHATUSAMH: JIOTapU(MHUECKOE YpaBHEHHWE U HEPABEHCTBO; pEIIaTh OCHOBHBIC THUIIBI
norapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemenus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUM JUIS PELICHUs IPAKTUYECKUX 3a/1a4.

Haxonuts pemenus npocTemmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopenupoBaTh peanbHBIE CHUTYallMH Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHIO 33Ja4H, UCCIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCI0JIb30BAHMEM ammapara ajreopsl.

DyHKIUHN U rpaGUKU

OnepupoBaTh MOHATHSAMU: IepUOAUYEcKass (QYHKLHSA, HTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKU 3KCTpeMyMa (YHKIMM, HauOoJblllee W HAauMEHblIee 3HAUeHUsS (PYHKIMU Ha
MIPOMEXKYTKE; NCIIOJIb30BaTh UX JUIS McCleA0BaHus (QYHKINH, 331aHHOM rpa@uKoM.

OnepupoBarb  MOHATHSIMH:  TpaduKU  TOKa3aTeNlbHOHM,  Jjorapudmuyeckol  u
TPUTOHOMETPUYECKUX (PYHKUMI; n300pakaTh UX HA KOOPJAMHATHON TUIOCKOCTU U HCIIOJIb30BATh
JUISl pELICHNs] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JUHEHHBIX YpaBHEHHH H
HCIIOJIb30BATh UX JJIS PELIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonws3oBarh Tpaduku (QyHKIMA A7 WCCIETOBAHUS TPOIECCOB U 3aBUCUMOCTEH W3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTb  NOHATHAMM:  HENpepblBHAA  (QYHKIUS;  MPOU3BOAHAs  (PYHKIUM;
UCIOJb30BATh T€OMETPUUECKUH U (U3UUECKUI CMBICT POU3BOJHOM ISl peLIeHHs 3aau.

HaxonuTh npou3BOAHBIE 3JI€MEHTapHBIX (YHKLUMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BEJICHUS, YACTHOTO (PYHKIIHIA.

Hcnonbs3oBaTh NPOM3BOJIHYIO JJIsi  MCClelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YJIbTAaThl UCCIEI0BAHUS K IOCTPOEHUIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: NEpPBOOOpa3Has U UHTErpaj; MOHUMATh I€OMETPUYECKUN U
¢bu3nyeckuil CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JeMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpal no Qopmyie
Herorona—JleitOauna.

Pemate mpukiagHble 3aa4M, B TOM YHCJIE€ COLUAIBLHO-?KOHOMMYECKOTO U (PU3MUYECKOTO
XapakTepa, CpeICTBaMH MaTEMaTHYECKOT0 aHaJIN3a.

OcBoeHne y4yefHOIro Kypca «reoMeTpHs» Ha ypOBHE CpelHEro oOIiero oOpa3oBaHUs
JIOJDKHO 00ecrieuyuBaTh JOCTH)KEHUE CIIeTYIOUINX IPEeAMETHBIX 00pa3oBaTeIbHbIX PE3YJIbTaTOB:

OnepupoBatb MOHATHUSIMHU: LUAIMHAPAYECKast IIOBEPXHOCTB, oOpazyromue
LHWIMHAPUYECKOHN MOBEPXHOCTH; IWINHAP; KOHWYECKask OBEPXHOCTh, 00pa3yrolue KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi HOBEpXHOCTb.

Pacnio3naBatk Tena BpaeHus (LIUIMHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOJTYYEHHUS Tl BPALICHUSL.

KnaccugumnupoBaTb B3aMMHOE pacnoioxkeHne chepsl U MI0CKOCTH.



OnepupoBaTh HNOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAAN TTOBEPXHOCTEH TEN BpAIllEHUs, TEOMETPUUIECCKUX TEll C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbruncnsaTe COOTHOLIEHUS MEXIY IUIOMIaJIMU IOBEPXHOCTEH M 00bEMaMH IMOJO0OHBIX
TeNl.

N3o0paxaTe u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMIPOCTHIX OOBEMHBIX QUTYDP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJl BpAIlICHUSI.

W3Bnekarb, MHTEPIPETUPOBATh U MPe0oOpPa30BbIBaTh HHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUrypax, MPeACTaBICHHYIO HAa YEPTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMU OHH 00J1a/1a10T.

[IpuMeHATs MpaBWIIO NApATIIENIEUIEAA.

OnepupoBaTh MOHATUSAMHU: JEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yrojl MEXKIy BEKTOPAMH, CKaJspHOE
IIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHCIIO, YIOJl MEXIY BEKTOpaMH,
CKaJISIPHOE IIPOU3BEICHHUE, PACKIIAAbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHEHUEM B ICKaPTOBOM CHCTEME KOOPAMHAT.

IIpumensaTs reomerpudeckue (akTel I8 pEHIEHUS CTEPEOMETPHUYECKUX — 3ajad,
IIPEAIIOJIAraloIIMX HECKOJBbKO IIArOB PELIEHUs, €CIU YCJIOBHSA IPUMEHEHHS 3aJaHbl B SBHOU
dbopwme.

Pemats npocreiiniye reoMeTpUYECKUe 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3agaun Ha [OKa3aTelnbCTBO MAaTEMAaTHMYECKUX OTHOIICHMM M HAaXOXKICHHE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM MM alropuTMaMm, IPUMEHssE U3BECTHbIE METOJbl IpU
PELIEHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

[IpumeHATh IMpOCTEHIINE NMPOTrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUUECKUX 3a1a4.

[IpyBoauTe mnpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEM B IPUPOAEC M JKU3HH,
pacrno3HaBaTh POSIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATs MOJIydEeHHBIE 3HAHUS Ha NPAKTUKE: aHAIW3UPOBATh pPEAJIbHBIE CUTYalud U
IIPUMEHATh  U3YYEHHBIE IOHATHS B IpOIECCE IOUCKA  PEHICHUS  MaTeMaTHYeCKU
c(OpMyYJIMPOBaHHOW MPOOIEMBI, MOJEIUPOBATh pPEAbHbIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATUN U TEOpEM,
anmapara ajnreOpbl; pelaTh NPaKTUUYECKUE 3a1a4H, CBSI3aHHbBIE C HAX0XKJICHHUEM I'€OMETPHUECKUX
BEJINYMH.



Copep:xanue TeM y4eOHOIo Kypca:

AuireOpa ¥ HaUYaJIa aHAJIU3A

IToBTOpeHue kypca anaredpsi 3a 10 kiaace (6 yacon)
1.Crenenu u kopuu. Crenennsie pynkuuu (19 u).

T[loHsATHE KOPHS n-if CTeNeHn U3 AeHCTBUTENBHOTO ynca. yHknun Y= VX | ux cBoiicTBa u
rpapuku.  CoiictBa KOpHs N-ii creneHu. I[IpeoOpazoBaHMe BBIPAKECHUH, COJEPKAIIUX
panukanbl. O600ImeHne MOHITUS O TIOKa3arene crerneHu. CteneHnble QyHKINU, NX CBOKWCTBA U
rpadpuku  (Bkmovas auddepeHIUpoBaHNE W WHTETPUPOBAHUE CTEMEHHOW (QYHKIUH C
paloOHaIbHBIM [TOKA3aTEIEM).

2. [loka3aTenbHas u Jorapupmuyeckast pyHkumuu(27 u).

[lokazarenbHast ¢yHKIUSA, ee cBoWctBa U rpaduk. IlokazarenbHble ypaBHEHMS.
[TokazaTenbHbIE HEPABEHCTBA.

[Mousitie norapupma. Oyukuus y = log, x, ee cBoiictBa u rpadpuk. CoiicTBa oraprudmoB.
Jlorapudpmuueckue ypaBHeHus. Jlorapudmuueckne HepaBeHcTBa. Ilepexom K HOBOMY
ocHoBaHwuto jorapupma. luddepennumpoBanue mokazareabHON U JOrapuhMUIECKON QyHKITHH.

3. [lepBooOpa3nas u unterpaJ (12 u).

[lepBooGpa3nas. IlpaBuna oTbickaHUS MepBoOOpa3HbIX. HeompeneneHHbII WHTErpail.
Tabnuia 0CHOBHBIX HEONPEIEIIEHHBIX HHTETPAJIOB.

3amaun, MPUBOJSAIINE K TMOHATHIO OMNpeIesieHHOro uHTerpana. [loHsATHE ompeneneHHOro
uaterpania. @opmyna Heiorona — JleliOnuna. Bperuucnenune miomaneil miockux ¢Guryp c
MTOMOIIBIO OTIPEAETICHHOTO UHTErpasa.

4. Jj1eMeHTbI MATEMATHYECKON CTATHCTUKH, KOMOMHATOPUKHU M TEOPUH BEPOATHOCTEM
(20 u).

Cratuctuueckas oopabotka qanubix. [Ipocreiine BepositTHocTHbIE 3a1auu. CoueTaHus U
paszmenienus. @opmyna ounoma Herotona. Ciydaiinbie COOBITHS U UX BEPOSITHOCTH.

5.¥YpaBHenusi u HepaBeHcTBA. CHCTeMbl YpaBHeHUii U HepaBeHCTB (30 4).
PaBHOCHIBHOCTH ypaBHEeHHMIA. OOIIHE METOIBI PEIIEHUs ypaBHE HUA: 3amMeHa ypaBuenus h(f(x)) =
h(g(x)) ypaBuenuem f(X) = g(x), pasnokeHrne Ha MHOXKUTEIH, BBEJACHHUE HOBOW IEPEMEHHOM,
¢byHKIMOHATBHO-Tpaguueckuid  MeTo[. PemieHne HepaBeHCTB € OJHON  IMEpPEeMEHHOM.
PaBHOCHIIBHOCT, HEPaBEHCTB, CHUCTEMBbl M COBOKYIHOCTh HEPAaBEHCTB, HUppaIlMOHATIbHBIC
HEpaBEHCTBa, HEPABEHCTBA C MOMAYIISMU. YPAaBHEHHsS M HEPABEHCTBA C JIBYMsI MEPEMEHHBIMU.
Cucrembl ypaBHEHUN. YpaBHEHUS U HEPABEHCTBA C TTapaMeTPaMH.

6.0600marmee nosropenne. [loaroroBka k HTOroBoi arrecranuu (32 u).

I'eomerpus
1.MeToa koopanHat B npocTpancTie (16 u)
JlekapToBbl KOOPAMHATBI B NpOCTpaHcTBe. Dopmyna pacCTOSHHUA MEXAY ABYMsS TOUYKAMHU.
VYpaBHeHus cdepsl U MIOCKOCTH. POpMyna pacCTOSHUS OT TOYKHU JO IMJIOCKOCTH. BekTopsl.
KoopnnHatsl TOUKM U KOOpAUHATHI BeKTOpa. Momynb Bekropa. PaBeHCTBO BekTopoB. ClioxkeHue
BEKTOPOB M YMHO>KEHUE BEKTOPA Ha YUCIIO. YToJl MEKIy BekTopaMu. CKaJIpHOE MTPOU3BEIEHUE
BEeKTOpoB. KomruiaHapHble BeKTOpbl. Pa3nokeHue mo TpeM HEKOMIUIAHAPHBIM BEKTOPAM.
Paznuunble GopMbl ypaBHEHHUS NPSMON B IPOCTPAHCTBE. BhIuKcieHne yriioB MeX/1y MPSMBIMU.
Boruncnenue yrioB Mexay HpsIMOM M IUIOCKOCTBIO. YPaBHEHHE IIJIOCKOCTH B IPOCTPAHCTBE.



Boruncnenue yrioB Mexay IIIOCKOCTAMU. J[BUKEHUS B IPOCTPAHCTBE.

2. Huaunap. Hlap. Konye. (18 1)
Hunuaap u  koHyc. YcedeHHbI KoHyc. OcHOBaHME, BbICOTA, OOKOBas IIOBEPXHOCTD,
oOpazyromasi, pazBeprka. OceBble CEUCHHUS U CeUEHHs MapajuienbHble ocHoBaHuio. Lllap u cdepa,
ux cedenms. KacarembHas 1uiockocTh K cdepe. Cdepa, BrucaHHass B MHOTOTPAHHHK; cdepa,
ONMCaHHAasi OKOJIO MHOTOTpaHHMKA. Perenne 3aqad Ha paznudHbie KoMOuHanuu chepsl, KoHyca,
UWIMHApPAa U MHOTOTpaHHHKOB. KoMOMHALIMK Tes BpallleHusl.

3. O6bembI Teu (18 u)
[Tonsitne 06 oObeme Tema. OTHOMICHHE 00BEMOB MOMOOHBIX Teil. Dopmyinbl o0beMa Kyoa,
MPSIMOYrOJIBHOTO Tapajuiesienunena, MNpu3Mbl, nuiauHapa. dopMmynsl o0beMa NUPAMUIBl U
KoHyca. @opMyIbl MJIOLAAN OBEPXHOCTEN HUINHIpa U KoHyca. DopMynbl o0beMa 1mapa 1 ero
yacteil. Dopmyna miomanu cepsl.

4. T'eomeTpusi HA JI0cKOCTH (9 4)
1. O6ob6marwmee nosropenue. [loaroroBka Kk UTOroBoii arrecrauuu (3 4).

TemaTnuyeckoe NJIAHUPOBaHUe. Ajredpa

Ne HaumeHoBaHue pa3zaesia Beero KP
1 | IloBTopenue kypca 10 kmacca 6 1
2 | Crenenu u kopau. CTenieHHbIE PYHKIIMHT 19 2
3 | [lokazarenpHas u gorapudmMudeckas QyHKIIH 27 2
4 | TlepBooOpa3Has 1 HHTErpaj 12 1
5 | DileMeHTBI TEOPUU BEPOSTHOCTEH M MAT. CTATUCTUKH 10 1
6 | YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHUN U 30 3

HEPABEHCTB
7 | Ilpegpk3aMeHanionHasl paboTa 4 1
8 | O6o0bmarore MOBTOPEHUE 28

Hroro: 136 11

Temarnuyeckoe niianuposanue. I'eomerpus

Ne HaumenoBanue pasgesa Bcero KP
[ToBTopenue 3al0 kiacc 4
1 MeToa KOOpUHAT B IPOCTPAHCTBE 16 2
2 Hununaap, KoHyc, map 18 3
3 OObeMbl Ten U MIIO0IMAN UX MOBEPXHOCTEH 18 2
4 I'eoMeTpus Ha IIOCKOCTH 9 1
5 |[ToBTOpenue 3
Hroro: 68 8
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