MyHununajgbHoe 001eo0pa3oBaTe/ibHOE YUpexKIeHUEe
MHOronpoguIbHas rumMHazus Ne 12
ropoaa Teepu

Kadenpa ¢pusuko-mareMaTnieckoro 1 UHGOPMANMOHHO-
TEXHOJIOTHYECKOro 00pa3oBaHusl.

«CoriacoBaHo»

«CornacoBaHo»

«Y TBEpKIAIO»

PykoBoaureb Kadeapbl

/M.H.bepe3una/

3aMecTHTEb TUPEKTOPA
THMHA3u1
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M

/O.H. AnapeeBa/

Jupexrop
MOY rumuazum Ne 12

% /T.B. CiecapeBa/

IIpotokos Ne 6 ot
«25» nronsa 2018 1.

«25» uronsa 2018 r.

IIpuka3 Ne 245 ot 10.08.2018

PABOYAS ITPOT'PAMMA 1o MaTeMaTHuKe

JIRIS: |

10-11 KJIACCOB

Ha 2018 — 2019 yueOHbIii roa

Tsepsb
2018 roa

1

coctaButeau: beikoBa M.K.,

BopoObeBa 1.A.,
Kynpsisuesa M.H.,
Jlebenesa H.I.,
Jlukangposa T.A.,
Cnecapesa T.B.,

TecuukoBa E.A.




IHosicHuTe/IbHAA 3aIIMCKA.

JlanHas paboyast mporpaMma COCTaBJIeHa Ha OCHOBE:
(enepaqbHOrO KOMIIOHEHTa TOCYIApCTBEHHOTO CTaHJapTa CpPEIHEro
(monHoro) oOmiero oOpa3oBaHus MO MaTemaTHke (0a30BbIH W MPODUIBHBIN

YPOBEHb),

- TPUMEPHON NPOrpaMMBbl CpenHero (MOJHOT0) o0Iero oOpa3oBaHUs IO

MateMmaTuke (0a30BbIM ¥ MPOPMIBHBIN YPOBEHB),

- IporpaMmbl MO anrebpe M HayajaM MaTeMaTHYeCKOro aHaiu3a
KiaccoB (0a3oBelii U npoduiabHbi) aBTopoB KO.M.Komsrun, M.B.TkaueBa, mon

penakumei A.b. XKumxdeHnko,

- mporpamMMmbl Mo reoMeTrpuu (6a3oBblii U mpoduibHbI) aBTopoB JI.C.

ATaHacsH u Jp.

Ponp maTeMaTnueckoil MOArOTOBKU B 00I11IEM 00pa30BaHUM COBPEMEHHOTO
YeJI0BEKa CTAaBUT CIECAYIOIINE Ueau 00yHUeHus mamemamuKe B IKOJIE:

B

(popmupoBaHue NpeaCTaBICHUN 00 HIIEIX U METOAAaX MATEMATHKH; O
MaTeMaTUKe KaK YHHUBEPCAIBHOM  SI3bIKE  HAYKH, CpEICTBE
MOJICJINPOBAHUS SIBJICHUI U IIPOLIECCOB;

OBJIaJleHHe  YCTHBIM U TIMCBMEHHBIM MaTEeMaTUYECKUM SI3BIKOM,
MaTeMaTUYECKUMH 3HAHUSIMHU W YMEHUSMH, HEOOXOJAUMBIMU IS
U3YYEHUS  IIKOJbHBIX  €CTECTBEHHOHAYYHBIX JUCHUIUIMH,  JUJIS
MPOJOJKEHUS 00pa30BaHUs U OCBOCHUS M30paHHOM CEMAIbHOCTH Ha
COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTHYCCKOTO MBIIUICHUS, QJITOPUTMHYECKOW KYJIBTYPHI,
MPOCTPAHCTBEHHOTO  BOOOpPa)KEHHUS, Pa3BUTHE MaTEMaTHYECKOTO
MBIIUICHUS W WHTYHMIIMH, TBOPYECKUX CIOCOOHOCTEM Ha YypOBHE,
HEOOXOMMMOM Il TIPOJIOJDKEHUS  OOpa3oBaHUs U TUTST
CaMOCTOATENILHON  JICSITENIBHOCTH B O00JIACTU MATeMaTHKd W €€
NPWIOKEHUN B Oyayiien mpoecCHOHATBHOMN A TENbHOCTH;

BOCIIMTAHHE  CpPEICTBAMM  MATEMAaTUKUA  KyJIbTYpbl  JIMYHOCTHU:
3HAKOMCTBO C HCTOPHUEW PpPa3BUTHUS MATEMATHKH, 3BOJIIOLUEH
MAaTeMaTHYECKUX HWJIEW, TOHMMAaHWE 3HAYMMOCTM MATEMAaTUKHU I
OOLIECTBEHHOT O IIpOrpecca.

OBIIAA XAPAKTEPUCTHUKA KYPCA
kypce Marematuku V—XI| kimaccoB ¢ ydeToM  BO3pPACTHBIX

OCOOCHHOCTEM ydYaluxcsi W CIOXHUBIIUXCS TPAIUIUNA BBIICTSIOTCS JBE
crynenn oOydenusi: ochosnas wikona (V—IX kmaccel) M cmapwas wkoia
(X—XI kmacchr).

Has crapmed mxoabl (X-XI kjaacchl) coxpaHAETCS TPaaulIMOHHOE
JelIcHue Ha J1Ba npeamera - "AuredOpa u  Hayajga a”aam3a'" u
"I'eomerpus''.

2

10-11



Llenv usyuenus xypca ancedpevl u navan avanuza 6 X—XI| xknaccax —
CUCTEMATUYECKOE HM3yuyeHHE (PYHKIUN KaK Ba)KHEHIIEro MaTeMaTH4YEeCKOTO
00BEKTa CpelCTBAMM aireOpbl U MaTEeMaTHYECKOTO aHalin3a, PacKpbITHUE
MOJINTEXHUYECKOTO U MPUKIATHOTO 3HAYEHUsI OOIIUX METOJ0B MAaTeMaTHKH,
CBSA3aHHBIX C HCCIeAOBaHUEM (PYHKIUN, TMOArOTOBKAa HEOOXOAMMOTO
anmapara Jiyisi U3y4eHHsl TeOMETPUH U (PU3UKH.

Kypc xapakrepusyercsa COAEpKATEIbHBIM  PACKPBITUEM  TMOHSITHUH,
YTBEPKIAECHUW U METOA0B, OTHOCSIINXCS K HayajaM aHaJIn3a, BBIABIICHUEM HUX
IIPAKTUYECKOM 3HAYMMOCTH. [Ipy W3ydeHMM BONPOCOB aHaIM3a MIAPOKO
UCITOJIB3YIOTCSl HAaIJISIAHBbIE COOOpaKeHUs. YPOBEHb CTPOrOCTU H3JIOKEHUS
OTIpENIETSAETCS C yueToM 0011e00pa3oBaTebHON HAMPABICHHOCTH W3YYCHHS
Hayaj aHalu3a W COINIACYETCsl C YPOBHEM CTPOTOCTH IPUIIOKEHUHN
M3y4aeMOro Marepuaja B CMEXKHBIX JUCHUIUIMHAX. XapaKTEepHOH
OCOOCHHOCTBIO Kypca SIBIISIIOTCA CHCTEMaTu3alus M 0000IleHue 3HaHWUU
yyaluxcs, 3aKperyieHue M pa3BUTUE YMEHUN W HABBIKOB, IMOJIYYEHHBIX B
Kypce anredphl, 4YTO OCYIIECTBIISIETCS KaK MPU U3yYEHUH HOBOI'O MaTepuala,
TaK U MMPHU IPOBEICHUHA 0000IIAIONIEr0 TOBTOPEHUS.

Yyamuecs CUCTEMATUYECKU U3Yy4aroT TPUTOHOMETPUYECKHUE,
MOKa3aTelIbHyl0 U  JiorapuPMuyeckyro GyHKIMM W HUX CBOMCTBA,
TOKJECTBEHHbIE MPEe0oOpa30BaHUsI TPUTOHOMETPUUECKHX, MOKA3aTEJIbHBIX U
JOTapu(PMUUYECKUX  BBIPAKEHUHM W UX TNPUMEHEHHE K  PEIICHUIO
COOTBETCTBYIOIIMX YPAaBHEHUM M HEPABEHCTB, 3HAKOMSATCA C OCHOBHBIMH
MOHATHSIMU, YTBEPKIACHUSMH, AalmaparoM MaTEMATHYECKOrO0 aHajau3a B
o0beMe, MO3BOJISIIOUIEM MCCIIEIOBAaTh 3JIEMEHTAPHbIE (PYHKUIMU W pelaTh
POCTENIINE TeOMETPUUECKUE, (PU3UUECKHUE U IPYyTUe MPUKIAAHbIE 3a/1a4u.

Lenv usyuenus xypca eceomempuu 6 X—XI| krnaccax — cucremaTudeckoe
U3YyYECHHE CBOMCTB TE€OMETPUYECKHX Te€I B IIPOCTPAHCTBE, pPa3BUTHUE
IPOCTPAHCTBEHHBIX NPEJACTABICHUNA  y4yallMXCs, OCBOEHHE CIIOCOOOB
BBIYUCJICHUS NIPAKTUYECKU BaKHBIX FT€OMETPUUYECKUX BEJIMYMH U AajbHENIIee
pPa3BUTHE JTOTHYECKOTO MBIIJIECHUS YYaIIUXCSl.

Kypcy mpucymu cucrtemMatusupyronmii u 000Omaomuid  XapakTep
W3JIOKEHHUS, HANpaBJICHHOCTh Ha 3aKpPEIUIEHWE U pa3BUTHE YMEHUU U
HAaBBIKOB, IOJYYEHHBIX B HEMOJHOM cpenHer wmkone. [Ipu mokaszarenbcrse
TEOPEM M PEIICHUM 3a7a4 AaKTHUBHO HCIIOJIB3YIOTCS H3YYEHHBIE B Kypce
IUIAHUMETPUM  CBOMCTBA  TEOMETPUYECKHX  (Uryp,  MNPUMEHSIOTCA
reOMEeTpUYECKUe MpeoOpa3oBaHusi, BEKTOPbl M KOOpPJAWHATHL. BbICOKuUi
YpOBEHb a0CTPAaKTHOCTM M3y4aeMOro maTepualia, JIOTH4ecKass CTPOrocTb
CUCTEMATUYECKOTO U3JI0KEHUSI COCIUHSIOTCS C MPUBICYEHUEM HAIJISIIHOCTH
Ha BCEX 3Tanax y4yeOHOro mpolecca M MOCTOSHHBIM OOpaIlleHUEM K OIBITY
yYalmuxcs. YMEHHs W300pakaTh BaKHEWIIME TE€OMETPUYECKHE TeJa,
BBIYHCIIATh WX OOBEMBI W TUIOMIAJM TOBEPXHOCTEH WMEIOT OOJIBIITYIO
MPAKTUYECKYIO0 3HAYUMOCTb.



OIIUCAHUE MECTA KYPCA B YYEBHOM IIVIAHE

Cornacho  ®epnepanpHoMy  0a3ucHOMY  y4eOHOMY — IJIaHy s
o011eo0pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit ®enepanyy Ha H3y4YCHHUE
npeamera «MartemMatuka»y Ha TNpoduibHOM ypoBHE oTBojautcs 408 yueOHbIX
gacoB: 204 yaca B 10 kmacce m 204 yaca B 11 knacce wu3 pacuera 6 4acoB B
Heneno (¢ yuétom 34 ydeOHBIX HeNelib), Ha 0a30BOM ypOBHE OTBOAUTCA 272
yueOHbIX yacoB: 136 gacoB B 10 kmacce u 136 yacoB B 11 kimacce u3 pacuera 4
4acoB B He/lelo (¢ yuéToM 34 ydyeOHBIX HENIElIb).

PE3YJIBTATBI OCBOEHUAA IHPOI'PAMMBbI CPEJHEI'O
(ITOJIHOT'O) OBPA30OBAHMUA ITIO MATEMATHKE
TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHUKOB

Pesynbratel 00yueHuss mpencTaBieHbl B TpeOOBaHUAX K  YpPOBHIO
HNOJrOTOBKA M 3aJal0T CHUCTEMY HTOTOBBIX pE3YyJbTaTOB OOYy4Y€HHUs, KOTOPBIX
JOJDKHBI  JTOCTUIAaTh BCE BBITYCKHMKH, W3y4YaBIIME KypC MaTE€MaTUKH, U
JOCTUKEHHE KOTOPBIX SBISETCS O00S3aTeNbHBIM YCIOBHEM IOJIOKHUTEIBHOU
aTTecTallud Y4YeHHKa 3a Kypc cpeaHed (TOJHOW) IIKOJbl. DT TpeOoBaHMS
CTPYKTYPUPOBAaHBl II0 TPEM KOMIIOHEHTAM: «(3HAMb/NOHUMAMDbY, «YMEMb),
«UCNONB306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUEcKou
oesamenvbHOCmu U noeceonHeenou cusnu». llpum >TOM mocnegHue aBa
KOMIIOHEHTA IIPEACTABIIEHBI OTAEIIBHO 10 KAKIOMY U3 Pa3/eiiOB CONEPKAHUS.

OdepueHHbIE  CTaHAAPTOM  pPaMKU  COAEpKaHUS M TpeOOBaHUU
OPUMEHTUPOBaHbl Ha PAa3BUTHE YYalIUXCs W HE JOJDKHBI MPENATCTBOBATH
JTOCTHKEHHIO 00JIee BBICOKHX YPOBHEH.

B pe3ynbraTte n3ydeHHsi MaTEMaTUKU B CTApIIEH IIKOJIE YYEHUK JTOJKEH

3HAMb/NOHUMAMb:

e 3HAYCHHE MATEMATHMYECKOW HAyKW U PELICHMUsS 3a7ad, BO3HHUKAIOIIUX B
TEOPUH W  NPAKTUKE; IIHPOTYy M  OrPAaHUYECHHOCTb IPUMEHEHHUS
MaTEMaTUYECKUX METOAOB K AaHAIM3Yy M MCCIECIOBAHUIO TNPOLECCOB U
SIBJICHUI B PUPOJIC U OOIIECTBE;

e 3HAYCHME MPAKTUKU U BOIPOCOB, BOZHUKAIOIINX B CAMON MaTEeMaTHKE, JUIs
(opMHpOBaHUA U Pa3BUTHS MATEMATHUYECKON HAYKH;

e HUJIEW PACIIMPEHUS] YMCIOBBIX MHOXKECTB KaK CIOCO0A MOCTPOEHHUS HOBOTO
MAaTeMaTH4YeCKOro ammapara Ui pEelIeHUusT NpPaKTHUYEeCKUuX 3aJad |
BHYTPEHHHX 3a/1a4 MaTEMaTHKH;

e 3HAYEHHE HJEW, METOIOB M PE3yJbTAaTOB aireOpbl U MaTeMaTH4eCKOro
aHau3a I OCTPOEHUS MOJIETIEN PEATbHBIX MPOLECCOB U CUTYAIIH;

e BO3MOYKHOCTH TI€OMETPUYECKOrO 3bIKa KaK CpEICTBA OINMCAHUS CBONCTB
peanbHBIX NPEIMETOB U X B3aUMHOIO PACIOJIOKEHUS;

e YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTUKH MaTEMaTUYECKUX PACCYKICHUH,
UX MPUMEHUMOCTD B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKOU NEATEIbHOCTH;



pasznuumne TpeOOBaHUH, MPEIBABIIEMBIX K JOKA3aTeILCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COLMAIBHO-DKOHOMUYECKMX M TYMAaHUTapHbBIX HayKaxX, Ha
PAKTHKE;
poJib  AKCHOMATHKA B  MATEMAaTHUKE; BO3MOXKHOCTb  IOCTPOEHUS
MaTeMaTHYeCKUX TEOPUHM HA AaKCMOMATUYECKOM OCHOBE; 3HAYCHUE
AKCHMOMATHUKH JJIs1 APYTUX 00JIacTel 3HAHUS U JIJISl IPAKTUKH;
BEPOSITHOCTHBI XapakTep pa3jIuYHbIX IPOIECCOB U 3aKOHOMEPHOCTEMN
OKPY’KAIOLIEro MUpA.

YucsoBbie 1 OyKBEHHbIE BHIPAKEHUS
Ymemos:
BBHITIOJIHATHh apu(PMeTHUecKue ACHCTBUS, codeTas YCTHBIE M MHChMEHHBIC
MPUEMBI, TTPUMEHECHHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOJUTh 3HAYCHUS
KOpHSl HATypaJIbHOM CTEINECHHW, CTENEHW C PAalMOHAJIBHBIM ITOKA3aTEJEM,
norapudMa, UCTIOIb3Ys MPU HEOOXOAMMOCTH BBIUUCIUTEIHHBIC YCTPOUCTBRA;
II0JIb30BaThCS OLICHKOW U MPUKUIKOU MPU IMPAKTUYECKUX pacCUeTaXx;
IPUMEHATh [OHATHS, CBS3aHHBIE C JECIUMOCTBIO LEJBIX YHCEN, IIpU
pELICHUM MaTEMATUYECKUX 3a/1a4;
HAaXOAWThb KOPHM MHOIOWIEHOB C OJHOM IIEPEMEHHOW, paCKJIaJIbIBaTh
MHOT'OYJIEHBI Ha MHOKUTEIIN,
BBINIOJIHATh  JICMCTBUA C  KOMIUIEKCHBIMHA  YMCJIAaMH, I10Jb30BaThCS
F€OMETPUYECKON HWHTEPHPETAUECH KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX
CIy4asix HaXOJUTh KOMIUIEKCHBIE KOPHU YPABHEHUW C JIE€MCTBUTEIbHBIMHU
ko3 duLreHTamu;
MPOBOAUTL MPEOOpa30BaHUSI YHUCIOBBIX U OYKBEHHBIX BBIPaKEHUH,
BKJIIOUAIOIINX CTENEHU, paguKalibl, JIorapudMbl U TPUTOHOMETPUUECKHUE
byHKIMY;
UCNOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOou

0esimeIbHOCMU U NOBCEOHEBHOUL HCUZHU:

JUIS  TPaKTUYECKMX pacueToB 1o ¢opMmyiaMm, BKIOYas (QOpMYJIbL,
coJiepKallie CTENeHH, paJuKalibl, JIOrapuMbl U TPUTOHOMETPUUECKUE
(YHKIIMM, TpU HEOOXOIMMOCTH HCHOJIB3YSl CHPAaBOYHbIE MAaTepHalbl U
IIPOCTEUIIINE BBIYMCIIUTENBHBIE YCTPOMCTBA.

DOyHKUUM U rpaduku
Ymemo:
ONpeAeNATh 3HAaUeHUE (PYHKIMHU MO 3HAYEHUIO apryMEHTa MpU Pa3THYHBIX
croco0ax 3aaaHus QyHKIUU;
CTPOUTh TpapuKU H3yYCHHbIX (YHKIMMA, BBINOJIHATH MPEoOpPa30BAHUS
rpauKoB;
ONMUCHIBATH 1O TpaduKy U 1o Gopmysie NOBEICHUE U CBOMCTBA (DYHKITHIA;
pemarb ypaBHEHWS, CHUCTEMBl YPaBHEHUMN, HEPABEHCTBA, MCIOJIb3Ys
cBOMCTBa (QYHKIMI U UX TpadUuecKue MpeACTaBICHUS;
UCNOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOl

0esimeIbHOCMU U NOBCEOHEBHOUL HCUBHU:



JUIsL  ONKCAaHUS W UCCICAOBAHHS C TOMOIIBIO (YHKIUNA PEATbHBIX
3aBUCUMOCTEH, Tpe/iCTaBlieHus UX Tpaduyecku; HHTEpHpeTauuu rpadukoB
peanbHBIX MPOLIECCOB.

Hauvana maTeMaTH4ecKOro aHaju3a
Ymemo:
HAXOJUTh CyMMY OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOrpeccuu;
BBIYHCIIATh TPOU3BOJHBIC M TIEPBOOOpA3HBIC DJIEMEHTAPHBIX (DYHKITHIA,
MPUMEHSS TpaBUjia BBIYHCICHUS TPOW3BOJHBIX W IMEPBOOOPA3HBIX,
HCIIOJIB3YS CIIPABOYHBIC MaTepUAIbI;
WCCIIeNOBaTh (PYHKITUU M CTPOUTH X TPAPHUKHA C TTOMOIIBIO MPOU3BOTHOM;
pemarh 3a7add ¢ NPUMCHEHHEM YpPaBHEHHsI KacaTelbHON K Tpaduky
byHKIINN;
pemaTh 3a/layd Ha HaxOXKJIeHHWE HAuOOJBIIET0 M HAUMEHBIIEro 3HAYCHUS
(GYHKIIUU Ha OTPE3KE;
BBIYHCIIATH IUIOINIA/Ib KPUBOJIMHEHHOM Tparenuu;
UCNONb306aMb NPUOOPEMEHHblEe 3HAHUA U YMEHUA 6 NPAKMUYecKoul

0esimeIbHOCMU U NOBCEOHEBHOUL HCUSHU:

Al pCIICHUA TI'COMCTPHYCCKHX, (I)I/ISI/ILICCKI/IX, OKOHOMHYCCKHUX MU OPYTHUX
IMPUKIaJHbIX 3ada4, B TOM YHCJIIC 3aJa4 Ha HauOOIbIINE W HAaMMCHBIINE
3HAUYCHUA C IPMMCHCHUCM allllapaTa MaTCMaTUICCKOI'0 aHajin3a.

YpaBHeHMs U HEPABEHCTBA
Ymemo:
peuaTh palroHaldbHbIe, MOKa3aTeIbHbIE U JIOTapu(PMUUECKUE YPABHEHUS U
HEPABEHCTBA, UPPALMOHAIBHBIE W TPUTOHOMETPUYECKHE YPABHEHMS, HX
CUCTEMBI;
JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,
pelmarb TEKCTOBBIE 3aJaud C IIOMOIIBIO COCTAaBJICHHUS YPAaBHEHUH W
HEPABEHCTB, UHTEPIIPETUPYs PE3YJIbTAT C Y4ETOM OIPAHUYECHUHN YCIIOBUS
3a/1a4y;
M300pakaTh HA KOOPJIMHATHOM MIIOCKOCTH MHOXXECTBA PEIICHUN ypaBHEHUIM
Y HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh MPUONMKEHHbIE PEUICHUS YPABHEHUM U MX CHUCTEM, UCIOJIb3YS
rpaguuecKkuil MeTox;
peuaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMbI C IPUMEHEHUEM IpaduyecKux
IpeICTaBIICHU, CBOMCTB (DYHKIIMI, MPOU3BOHOM;
UCNnONb306aMb NPUOOPEMEHHbIEe 3HAHUA U YMEHUA 6 NPAKMUYecKoll

0esaAmenbHOCMU U NOBCEOHEBHOU JHCUZHU:

I IIOCTPOCHUA U UCCIICAOBAHNA HpOCTCﬁMHX MAaTEMAaTHYCCKUX MOI[GJ'ICfI.



DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEM
Ymemo:

pemraTh mpocTeiime KOMOMHATOPHBIE 3a/1a4i METOJIOM Tepebopa, a TaKkxke
C WCIIOJIh30BaHUEM M3BECTHBIX POpPMYJI, TpeyroipHuKa [lackans; BEIUUCIATH
kod(pdunuentsl O6uHoMa HpioToHa 1Mo dopMylne W C HCIHOJIB30BAHHEM
TpeyronbpHuKa [lackais;

BBIUUCIIATh, B TPOCTCHININX CIydasX, BEPOSTHOCTH COOBITUH Ha OCHOBE
MOJICYETa YHCIIa UCXOIOB;

UCROIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUEeCKOu

0esimesIbHOCMU U NOBCEOHEBGHOUL HCUBHU:

JUIl AHAJIW3a PEAIBbHBIX YHCIOBBIX JAHHBIX, IPEIACTABICHHBIX B BUIE
auarpamM, TpadukoB; s aHanmu3a UWHGOPMAIMU CTATUCTHYECKOTO
Xapakrepa.

I'eomerpusn
Ymems:
COOTHOCUTH TUIOCKHE T€OMETPHYECKUE (PUTYPHI U TPEXMEPHBIE OOBEKTHI C
UX OMHMCAHUSIMH, YEPTEeIKAMHU, U300pAKEHUSIMH; Pa3IniaTh U aHAJTU3UPOBATH
B3aMMHOE PacCIIOJI0KeHUE QUryp;
n300pakaTb TeOMETpUYECKHEe (PUTYphl M Tella, BBIIOIHATH YEPTEXK IO
YCJIOBHIO 33]1a4H;
peliaTh TEeOMETPUYECKUE 3a/1auyd, ONUPAiACh HA H3YUYEHHBIC CBOMCTBA
IJIAHUMETPUUECKUX M CTEPEOMETPUUYECKUX (DUTYp U OTHOIICHHN MEXIy
HUMM, IPUMEHSIS AIreOpandecKuii U TPUrOHOMETPUYECKUM anmnapaThl;
MPOBOJIUTH JOKA3aTEIbHBIE PACCYKACHUS NIPU PEIICHUM 3a]1a4, JOKAa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;
BBIUMCIIATh JIMHEWHBIE JJEMEHThl M yIJIbI B MPOCTPAHCTBEHHBIX
KOH(pUTypanusx, o0beMbl W IUIOMIAAN MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX
TeJ ¥ UX MPOCTCHIINX KOMOMHAITUI;
MIPUMEHSATh KOOPAUHATHO-BEKTOPHBIA METOJ JJI1 BBIYMCIICHHUS OTHOIICHUH,
PACCTOSIHUM U YTJIOB;
CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB U M300pakaTh CEUCHHS T BPAIICHUS;
UCHOb308aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKOu

0esaAmenbHOCMU U NOBCEOHEBHOU HCUZHU:

JUTSL UCCIIeIOBaHUs (MOAEIMPOBAHUS) HECIOKHBIX MPAKTUUYECKUX CUTyalui
Ha OCHOBE U3Y4YEHHBIX (POPMYJIT U CBOUCTB (UTYp;

BBIUMCIICHUS [JUIMH, IUlom@aae u oOBbEeMOB pealbHbIX OOBEKTOB MpHU
pEUIeHUM  NPAKTUYECKUX  3aJay, MCIOJb3ysd MpU  HEOOXOIUMOCTH
CIIPABOYHUKH U BBIYUCIUTENIbHBIE YCTPOICTBA.



COJIEPKAHUE KYPCA
X KJj1acce

AsreOpa u HavYaJIa aHAJIN3A

| BapuanT: anrebpa - 2 4. B Hegento B | monyroguu, 3 4. B Henmento Bo |
oJIyroauu - 86 yacoB (0a30BbIN YPOBEHB)

«Adaredpa u Havana anaausa, 10», aBr. FO. M. Koassrun, M.B. TkaueBa,
H.E. ®enoposa, M.U. llla6ynun - M.: «IIpocBemenue», 2013r.

Il BapuanT: 4 4 B Heaento, Bcero 136 4 (mpoduiibHBIN YPOBEHB)

«Adaredpa u Havajga ananausza, 10», aBt. 0. M. Koasarun, M.B. Tkauesa,
H.E. ®enoposa, M.U. llladynun - M.: «IIpocBemenue», 2013 r.

1
1. lenumocms uucen

llouamue Oenumocmu. J[lenumocms cymmvl U npoussedenus. [lenenue c
ocmamkom. Ilpusnaxu Oenumocmu. Cpaenenusi. Pewenue ypasnenuti 6 yenvix
YUCTAX.

OcHOBHAaA 1LEIb — O3HAKOMUTH C METOJAAMHU PELICHHS 3a]1a4 TEOPUU YUCEIL,
CBSI3aHHBIX C TIOHSTUEM JICTUMOCTH.

B nmanHOM Teme paccMaTpUBAOTCS OCHOBHBIE CBOMCTBA JACIUMOCTH IEJIBIX
yucedl Ha HaTypajbHblE 4YMCIAa W PEHIAlOTCA 3aJaud Ha olpejaelieHue Qakra
JETMMOCTHU YUCEJI C OTIOPOM HA 3TU CBOMCTBA U MPU3HAKU JEIUMOCTH.

PaccmarpuBarorcst cBOMCTBAa CpaBHEHUW. Tak Kak CpPaBHEHHE 0 MOIYIIO M
€CTh HE YTO MHOE, KaK «PABEHCTBO C TOYHOCTBHIO JO KpPATHBIX m», TO MHOTHE
CBOMCTBA CpPaBHEHHM CXOXHU CO CBOMCTBAMHM 3HAKOMBIX YyYallMMCSl PABEHCTB
(cpaBHEHHS TIO OJIHOMY MOJYJIO MOWICHHO CKJIAQJIBIBAIOT, BBIUYMUTAIOT, MEPEMHO-
JKAIOT).

3agauM Ha UCCIENOBAHUE JAEIMMOCTH YHCENl B TEOPUH YUCEN CUUTAIOTCS MEHEE
CIOKHBIMM, Y€M 3a7ayd, BO3HHUKAIOIUIME TMPU CJIOKEHUU U YMHOXKCHUU
HartypalnbHbIX yncen. K Takum 3amadam, Hanpumep, oTHOcUTCs Teopema depma o
MpEACTaBICHUM N-M CTEMEHM YMClia B BUJAE CyMMBI N-X CTENEHEW ABYX APYTrHX
quced.

PacckaspiBag yyammmcsi o mpoOsaemMax TEOPUU YHUCEN, JKEJIATEIbHO COOOIIUTD,
YTO PEIICHUI0 YPAaBHEHHUM B IEIBIX W PAlMOHAJIBHBIX YHCiIaX (TaK Ha3bIBAEMBIX
nn0(aHTOBBIX YPaBHEHUI) MOCBAIIEH OOJIBIION pa3ien TEOPUU YUCel. 371eCh Ke
paccMaTpuUBaeTCd TEOpEMa O LEJNOYHUCICHHBIX PELICHUSX YpPaBHEHHUS IEpPBOMU
CTEMEHH C JIByMS HEU3BECTHBIMH, M TPUBOISATCA MPUMEPHI PEUICHUS B LEIbIX
YUCIaX YPAaBHEHUS BTOPOM CTEIICHH.

! [lepBble Be TEMbI H3YUAIOTCS TOIBKO B MPOQHIBHBIX KIaccax mo yueonuky F0.M. Kamsruua u

7p.
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2. Muozounenwt. Anzebpauueckue ypagnenus

MHnoeounenvt om o0nozo nepemennozo. Cxema I'opuepa. Mnoeounen P(x) u eco
kopernv. Teopema be3zy. Cneocmeus u3z meopemst besy. Aneebpauueckue
ypaenenus. Henumocms 0gyuienos x" +a" wa x £a  Cummempuueckue
MHO20UNIeHbl. MHo2ouneHbl Om HeCKObKUX nepemerHulx. Popmynvl COKPaAuWeHHO020
YMHOHCeHUsL 0na cmapuiux cmenenet. bunom Hetomona. Cucmemvl ypagreHull.

OcHOBHasg 1eamb — O0000IUTh U CHUCTEMATHU3UPOBATH 3HAHHUS O
MHOTOYJICHaX, M3BECTHbIE M3 OCHOBHOW IIKOJIbI; HAYYUTHh BBINOIHSATH JIE€JICHHUE
MHOTOYJICHOB, BO3BEJCHUE [IBYWICHOB B HaTypajbHYIO CTENEHb, peIIaTh
anreOpanveckre ypaBHEHHS, HMEIOIIKUE IeNble KOPHH, pElIaTh CHCTEMBbI
YpaBHEHUH, COJAEpKAlllMe€ YpaBHEHHS CTEINEHHM BBIIIE BTOPOH; O3HAKOMHUTH C
peleHrneM ypaBHEHUH, UMEIOIINX palliOHaIbHbIE KOPHHU.

[Iponomkaercs W3ydyeHHUE MHOTOWICHOB, alIreOpanyvyeckuxX ypaBHEHUH M HUX
CUCTEM, KOTOpbIE€ pacCMaTpUBAJINCh B IIKOJBHOM Kypce anredpel. Ot
pacCMOTpPEHHUs JIMHEWHBIX M KBAJ[paTHBIX ypaBHEHUHN Yydalluecs MEepexoisT K
anredpanueckuM ypaBHeHUsM obmiero Buga P,(x) = 0, rne P,(X) — MHOro4JieH
CTENEHHU 1. B cBsI3U C 3TUM BBOASTCS MOHATHS CTEIIEHU MHOTOUJIEHA U €r0 KOPHS.

OTbICKaHHE KOPHEW MHOTOYJIEHA OCYILECTBISETCS pa3IoKEHUEM €ro Ha
MHOUTENU. {71 3TOro cHavajga moJpoOHO paccMaTpPUBAETCS aITOPUTM JEJIECHUS
MHOTOYJICHOB YTOJIKOM, KOTOPBIA HCHOJB30BAICS B apupMETHKE TpU ACICHUU
parroHaIbHBIX YUCEIL.

Ha KOHKpeTHBIX MpuMepax MOKa3bIBaeTCs, KaK Moyiydaercsa Gopmyma AeneHUs
MHOrowieHoB P(x) = M(x)Q(X) m Kak C e¢ IOMOIILI0 MOXXHO IPOBEPUTH
pe3ynbTaThl JIEJICHUS MHOTOWICHOB. JTa (opMmysia NPUHUMAETCS B KadyeCTBE
OTIpE/ICTICHUS] OTEpalfy JEJICHUS MHOTOWICHOB 1O AHAJIOTHHM C JEJICHHEM Ha-
TypaJbHBIX YUCEII, C KOTOPHIM yYalllhuecss 3HAKOMUJIUCh B Kypce apu(pPMETUKH.

JleneHne MHOTOUJIEHOB OOBIYHO BBIMOJHSETCS YTOJIKOM UM 1o cxeme ['opHepa.
Wuoraa 3710 ynaeTcs cienaTh pa3ioKeHUEM JASTUMOTro U JIEIUTENs HA MHOKUTEIH.
Cxema ['opHepa He sBisieTcsl 0053aTeIbHBIM MaTEPUATIOM ISl BCEX YJallluxcsl, HO,
KaK IOKa3bIBa€T OIbIT, OHA JIETKO YCBAaWBAETCAd U €€ MOXXHO pPacCMOTPETh, HE
TpeOysl OT BCE€X yMEHMs €€ MPUMEHSTb. MOXHO TakKe HCIOJIb30BaTh METOJ
HEOIPEACICHHBIX KO3 (UITMESHTOB.

Criocob perieHust anredpanyecKoro ypaBHEHHUs pa3IoKEHUEM ero JIEBOM JacTu
Ha MHOXKUTEIN (DAKTUYECKU ONMUPAETCS HA CIeACTBUS U3 Teopembl besy: «Ecmu x;
— KOpeHb ypaBHeHus P,(x) = O, To MHOTOUIeH P,(X) IennuTCcs Ha ABYYJIEH X — X1).
Nzyuaercs Teopema besy, hopMmynupyroTcsi CIENCTBUS W3 HEE, SBISIOIIAECS
HEOOXOMMBIM U JIOCTATOYHBIM YCJIOBHEM JICTICHHUSI MHOTOWICHA Ha IBYYJICH.

PaccmarpuBaercss  mepBbIi  coco0 — HAxXOXKICHUS — IEJbIX  KOpPHEH
aNre0pandeckoro ypaBHEHUsI C IENbIMU KOd(DUIIMEHTaMU, €CIM Takue KOPHU
€CTh: MX CIIEAyeT MCKaTh CPeIH JeiuTeneil cBoOoaHoro wiena. s ywammxcs,
UHTEPECYIOIINXCS MaTEeMaTUKOM, MPUBOJIUTCS IPUMEP OTHICKAHUS PallMOHAIBHBIX
KOpPHE MHOTrOWIeHa C TepBbIM KodpduiueHtoM, oTauuyHbiM oT 1. Cpemu
YpaBHEHUH, CBOJSMIMXCSA K alreOpanvyeckuM, pacCMaTpUBAIOTCS pPallMOHAIBLHBIC
ypaBHEHUSI. XOTS TMPHU PEHICHUH PAIMOHAIBHBIX YPAaBHEHU MOTYT TOSIBUTHCA
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MIOCTOPOHHUE KOPHH, OHU JIETKO OOHapyKUBArOTCs MpoBepKoil. [losTomy mousTHs
PAaBHOCWJIBHOCTH M CIIEICTBUS YpPaBHEHHMs Ha JTOM OJTalle He SBISIOTCA
HEOOXOJMMBIMU;, OTU  TOHSATUA  BBOJATCS TIO3KE IPU  PACCMOTPEHUU
UppalMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemienue cucreM HENMHEWHBIX YpaBHEHUH MPOBOJIUTCA KaK W3BECTHBIMU
ydaluMcsl  crnocobamu  (MOACTAaHOBKOM WJIM CIOKEHUEM), TaK M JIeJIEHUEM
ypaBHEHUH U BBEJICHUEM BCIIOMOTaTEeJIbHBIX HEM3BECTHBIX.

3. Ctenens ¢ AeMCTBUTEJIbLHBIM NMOKAa3aTejieM

HevictBuTenpHble  uKcia. beckoHeduHO — yObIBaromias  reoMeTpuueckas
nporpeccusi. ApudpMeTHuuecKuid KOpEHb HarypaidbHOM cTeneHu. CTeneHb ¢
HATypaJbHBIM U JIEHCTBUTEIbHBIM NTOKA3aTEIISIMH.

OcHOoBHass uHenb — OOOOIIUTP W CHUCTEMATU3UPOBATh 3HAHUS O
JEUCTBUTENBHBIX YHCIIaX; CPOPMUPOBATH MOHATHUE CTENEHU C JEUCTBUTEIBHBIM
MoKa3aTelieM; HAay4YUTh MPUMEHSATH OINpeJeiIeHUsT apu(PMeTHUYecKoro KOpHA U
CTETEHH, a TaK)Ke UX CBOMCTBA MPU BBHIMOJIHEHUU BBIYUCICHUN U MPeoOpa30oBaHUU
BBIPQKCHHI; 03HAKOMUNb ¢ NOHAMUEM NPedeid NOCIed08amelbHOCI .

HeoOxoaumocTh  pacIlIMpeHHMs] MHOXECTBAa  HATypaJbHbIX  YHCENl  J0
JEUCTBUTEILHBIX MOTHUBUPYETCS BO3MOXKHOCTBIO BBITIOJHATH JACHCTBUSA, OOpaTHBIC
CIIOKEHUI0, YMHOKEHHIO M BO3BEICHHUIO B CTEIEHb, a 3HAYUT, BO3MOXXHOCTHIO
pemaTh ypaBueHuss x +a = b, ax = b, x* = b.

PaccMoTpeHHblli B Havajle TeMbl cHoco0 oOpaimieHuss OeCKOHEUHOMN
NEPUOJIMYECKON  JAECATUYHOW JpoOM B  OOBIKHOBEHHYIO OOOCHOBBIBAETCS
CBOMCTBAMHU CXOJSALIUXCSI YUCIOBBIX PAJIOB, B YaCTHOCTH, HAXOXKICHUEM CYMMBI
0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

JleficTBUS HaJ MpPpalMOHAIBHBIMU YHCJIAMH CTPOTO HE OMNPEICISIIOTCS, a
3aMEHSIOTCA  JCHCTBUSIMU  HAJ WX  NPUOIDKEHHBIMHA — 3HAYEHUSIMA — —
parMOHAIBHBIMU YUCIIAMH.

B cBsi3u ¢ paccMOTpeHHEM MOCIEI0BATENbHBIX PALMOHAIBHBIX MPUOIMKEHUN
UPPALMOHATIBLHOTO YUCIIA, a 3aT€M M CTENEHU C UPPAIlMOHAIIBHBIM ITOKa3aTeIeM Ha
UHTYUTUBHOM YPOBHE BBOAMUTCS TMOHITHE IIpelesa IOCJIeJ0BaTeIbHOCTH.
Dopmynupyemces u cmpozoe onpeoeienue npeoena. Pazdoupaemcs 3adaua Ha
dokazamenbcmeo  mo2o,  YMO  OAHHOe  YUCIO  AGIAemcsi  Npeoeiom
noc1e008amenbHOCMU ¢ NOMOWbI0 onpedeieHus npedena. Ha oannom smane
971eMeHmbl Meopuu npeoenos He Usy4aromcsl.

ApudmMeTnuecknii KOpeHb HATypaJibHOM CTENEHU 7 > 2 U3 HEOTPULATEIIbHOTO
YyuCla M €ro CBOMCTBA M3JararoTcs TPAAUIUMOHHO. Yualiuecs IOJKHBI YMETh
BBIUUCTISATh 3HAUCHUSI KOPHS C MOMOIIBIO ONpPENETICHUS U CBOWCTB W BBIOJHATH
npeoOpazoBaHus BIPAXKEHUH, COIEPIKALUX KOPHH.

CreneHb C UppaMOHAIBHBIM IIOKa3aTeJIeM TOSCHAETCI Ha KOHKPETHOM

2 KypcHBOM B TEKCTE BBIJIEJIEH MaTEPHal, KOTOPBIN MO UIEKUT U3YUECHHIO Ha TPOPHIBHOM
YpOBHE.
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npuMepe: 4uciIo 32 paccMaTpHBaeTcs KakK IOCIEN0BATENbHOCTh PAIMOHANBHBIX
npubmkennit 3¢, 3%, ... 3nech ke GOPMyITHPYIOTCS U HOKA3BIBAIOTCS CBOMCTBA
CTETICHHU C JICHCTBUTEILHBIM IMOKa3aTeleM, KOTOphIe OYIyT MCIOIB30BaThCS TpPHU
pEIICHNN ypaBHEHUH, HEPABEHCTB, HCCIIETOBAaHUN (QYHKITHIA.

4. Crenennasi pyHkuust

Crenennast QpyHKIus, ee cBoicTBa U rpaduk. Bzaumuo obpaTHbie GyHKIUU.
Crnoxusle QyHkuuu. [[poOHO-nuHEWHas QyHKIMsA. PaBHOCHIBHBIE YpaBHEHHUS U
HepaBeHcTBa. MppanroHaneHble ypaBHEHUA. Mppayuonaivhble HepageHcmasd.

OcHoBHas 1edb — 000OIIUTh U CUCTEMATU3UPOBATh M3BECTHBIC U3 Kypca
anreOpbl OCHOBHOM IIKOJIBI CBOMCTBA (PYHKUMM; U3YYUTh CBOMCTBAa CTEHNEHHBIX
GYHKIIMI ¥ HaydduTh MPUMEHSTh WX TPU PELICHUH YPaBHEHUM U HEPABEHCTB,
chopMHpOBaTh TMOHATUE PABHOCWIBHOCTA YpPAaBHEHUH, HEPABEHCTB, CHCTEM
YPaBHEHUI U HEPABEHCTB.

PaccmMoTpeHne CBOMCTB CTENEHHBIX (QYHKUUMH M UX TIpauKOB NPOBOIUTCS
MO3TallHO, B 3aBUCUMOCTH OT TOTO, KakUM YHUCJIOM SBISETCA IOKa3aTesb: 1)
YETHBIM HAaTypaJIbHBIM YUCIIOM; 2) HEYETHBIM HATYpaJbHBIM YHUCIOM; 3) YHCIIOM,
IIPOTHUBOIIOJIOXKHBIM ~ YETHOMY  HAaTypaJlbHOMY  YHUCIHY; 4)  uguciom,
IIPOTHUBOIIOJIOKHBIM HEYETHOMY HATypaJbHOMY WYHCIy; S5) HOA0ACUMENbHBIM
Heyenvim yuciom, 6) ompuyamenbHbiM Heyeabim YUCIOM.

OO00CHOBaHHUSI CBOMCTB CTENEHHON (DYHKIMHM HE MPOBOJATCA, OHU CIEAYIOT U3
CBOWMCTB CTENEHHU C JICWCTBUTEIBHBIM IOKa3areinem. Hampumep, Bo3pacTaHue
byukiun y = x” Ha mpoMexyTke x > 0, Tae p — MOJOKHUTEIBHOE HEIeI0e YHCIIO,
cnenyer n3 cporctBa: «Ecmm 0 < x; < x5, p > 0, TO x/ <xJ». Ha npumepe
CTENEHHbIX (QYHKIUM ydaliuecss 3HAKOMSTCS C TOHSATHEM OIrpaHUYEHHOM
bYHKIUY, yuamcs 00Ka3vléams KAk 02pAHUYEHHOCMb, MAK U He02PaAHUYeHHOCHb
@dyHKryuu.

PaccmaTtpuBatoTcst (QyHKIUHM, Ha3blBaéMble B3aUMHO OOpaTHbBIMU. BaxkHo
oOpaTUTh BHHUMAaHUE Ha TO, YTO HE BCsAKas (QYHKIUS HMeeT O0OpaTHYIO.
Hokasvieaemcs  cummempus  epaguxos  63aumMHO  0OpamHuIX  YHKYUU
OMHOCUMENbHO NPAMOU Y = X.

3HaKOMCTBO CO CJIOXHBIMU U JPOOHO-JIMHEWHBIMU (DYHKIMSIMU HAYMHAETCA
Cpa3y MocJie U3y4eHHs] B3aMMHO 0OpaTHbIX (DyHKIMI. BBonATCS pa3Hble TEPMUHBI
Uit 0003HAYEHUs CIOXKHOW (PyHKIMHM (CyNepno3uuus, KOMIIO3HIMS), HO
ynoTpeossieTcsl JIMIb OJMH. OJTOT MaTepual B Kiaccax ©0a30BOr0 YypOBHSA
U3yYaeTcsl JUIIb B 0O3HAKOMUTEIBHOM I1aHe. Obpawaemcs 6HUMAHUE YUaAUUXCS
Ha omviCKanue 001acmu OnpeoeieHUs CIONCHOU (DYHKYUU U NPOMENCYMKO8 ee
MoHomoHHocmu. J{okasvleaemcs meopema O HPOMENCYMKAX MOHOMOHHOCMU C
onopoti Ha onpeodeneHusi 6o3pacmarowen Ul yovlgaroweu @yHKyuu, uYmo
N0360J14€Mm  U3NONCUMb CYMb  ANCOPUMMA  OOKA3AMENbCMEA MOHOMOHHOCMU
CHLOJACHOU (DYHKYULU.

Yuawueca 3nakomames ¢ OpooHo-nunelunviMu Qyukyuamu. B ocnoenoii wikone

k .
yuawuecss yUuIucb cmpoums papux @yukyuu y=_ u epaghuxu  yukyui,
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KOmopble NONYYAIUCL COBUSOM 3Mo20 cpaghuka. Bvloenenue yenoi uyacmu u3
OpOOHO-TUHELIHO20  BbIPANCEHUSL NPUBOOUM K 3HAKOMOMY YUAWUMCS  BUOY
dyuryuu.

Onpenenenus paBHOCWIBHOCTH YpaBHEHUH, HEPABEHCTB U CUCTEM YpaBHEHUM U
CBOMCTB paBHOCWJIBHOCTH JIA€TCSI B CBSI3M C MPEACTOAIIMM HM3yYEHHEM
UppALMOHATIBHBIX  YPAaBHEHHM, HEPAaBEHCTB M CHUCTEM HPPALMOHAIBHBIX
YPaBHCHUU.

OCHOBHBIM METOJIOM pEIICHUS HPPANMOHATLHBIX YpPaBHEHUW SIBIISETCS
BO3BEJICHUE 00€eUx 4YacTel ypaBHEHUS B CTENEHb C IIeNbI0 Tepexoja K
palroHaIbHOMY YPaBHEHHIO-CIICACTBHUIO TAHHOTO.

C nomomipio TpaduKOB pelIacTcsl BOIMPOC O HAJMYMK KOPHEW W UX 4ucle, a
TaKK€ O HAXOXKJICHUU MPHUOIMKEHHBIX KOpPHEH, €CIM aHaJUTHYECKU PEIIUThH
ypaBHEHUE TPYAHO.

N3yyenue nppanmoHaIbHBIX HEPABCHCTB HE SIBIIACTCS 00513aTEIbHBIM JIJIsI BCEX
yuanuxcs. [Ipu ux u3ydeHun Ha 6a30BOM YpOBHE OCHOBHBIM CIIOCOOOM PEIIECHUs
SBJIIETCSI CBEJICHUE HEPABEHCTBA K CHCTEME PAlMOHAJIBHBIX HEPABEHCTB PaBHO-
CWIbHOW JaHHOMY HEpPaBEHCTBY. [locie  peuienus 3a0ay no OAHHOU meme
yuawuecs 8b1800MC HA meopemuieckoe 0000weHue peuenuss UppayuoHalIbHbIX
HepaseHCcma, CO0ePHCAuUX 8 YCI08UU eOUHCMBEHHbLU KOPEHb 8MOPOL CMENeHtlU.

5. Ioka3zareqbHast pyHKUHUS

[TokazarenbHast pyHKuMs, ee cBoiicTBa U rpaduk. [lokazarenbHble ypaBHEHUS.
[lokazarenbHble  HepaBeHCTBA. (CHCTEMBI  IOKA3aTEIbHBIX  YPABHEHHU U

HEPABEHCTB.

OcHOBHas uelb — HU3YyYUTh CBOWCTBA MOKA3aTE€IbHON (YHKIMH;, HAYYUTh
pemaTth IOKa3aTelIbHbIE YPABHEHUS M HEPABEHCTBA, CHCTEMBI IOKa3aTEIbHBIX
YPaBHEHUM.

CBoiicTBa Moka3areibHOW (YHKIUH y = ¢ TOJHOCTHIO CICAYIOT W3 CBOMCTB
CTENEHU C JEHCTBUTEIBHBIM IMOKa3aTeneMm. Hampumep, Bo3pactanue (QyHKIMH

y =a', ecnu a > 1, caenyer n3 cBoiicTsa crenenu: «Ecmu x; < xp, To @ <a™
nmpu a > 1.

Pemenne GOJBIIMHCTBA MMOKA3aTENbHBIX YPABHEHUI M HEPABEHCTB CBOJIUTCS K
PELIEHUIO NPOCTEUIIHNX.

Tak kak B XOJ€ pEIICHUs MpearaeéMblXx B J3TOM TeMe MOKa3aTelbHbIX
YPaBHEHUM PAaBHOCWIBHOCTh HE HAPYIIAETCSA, TO MPOBEPKA HAWIEHHBIX KOPHEU
HeoOs13aTenbHa. 3716Ch CUCTEMbl YPaBHEHUN M HEPABEHCTB PEIIAIOTCS C MOMOIIbIO
PaBHOCUJIBHBIX NPEOOpa30BaHM: MOJACTAHOBKOM, CIOXKEHHEM WM YMHOXKEHHUEM,
3aMEHOU MEPEMEHHBIX U T. 1.

6. Jlorapugpmuueckas pyHkumns

Jlorapudmer.  CpoiictBa jorapudmoB. JlecsiTuuHbple ©  HaTypaJbHbIE
norapudmel.  Jlorapupmuueckass — QyHkius, ee CcBodWcTBa U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBA.
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OcHOoBHasA uenb — cHopMUpPOBaTH MOHATHE JoTapudMa 4YKCIa; HAYIUTh
IPUMEHATHh CBOMCTBA JIOTapu(MOB IPHU PELICHUN YPAaBHEHMH; U3yUYUTh CBOMCTBA
jgorapu(pMuueckoil (PyHKIMM U HAy4YUThb MPUMEHSTHh €€ CBOMCTBA IPU PEIICHUU
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB.

Jlo 5TOi TeMbl B Kypce aiareOpbl M3ydaduch Takue (YHKLHH, BBIUYHCICHHE
3HAYEHUM KOTOPBIX CBOJMJIOCH K YETBIpEM apu(PMETUYECKUM JCHCTBUIM U
BO3BEJICHUIO B CTEINEHb. {151 BBIUMCIIEHUS 3HAUEHU JlorapupMuyeckol GpyHKIUN
HY>KHO YMETh HAaXOJHUTh JIOTApU(PMBbI YUCEI, T. €. BHIIIOJHATH HOBOE JIJISl yUAIIUXCS
JencTBre — JorapuMUpPOBAHUE.

[Ipu 3HakoMcTBE C JorapupmMamMu dYHCEl M HX CBOWCTBAMHU TOJIE3HBI
noJIpoOHBIE U HATJISAHbIE OOBSICHEHUS JJaXKe B MPO(UIBHBIX Kaccax.

Jloka3aTenbCcTBO CBOWCTB Jorapupma omupaeTrcss Ha ero omnpenenenue. Ha
OPAaKTHUKE pacCMaTPUBAIOTCS Jorapu(Mbl MO pPa3IUYHBIM OCHOBAaHUSIM, B
YaCTHOCTH MO OCHOBaHHIO 10 (mecATWyHbI Jorapudm) U MO OCHOBAHUIO e
(HaTypanbpHBIA Jorapudm), OTCIOAA BO3HHKAET HEOOXOAUMOCTh (HOPMYIIbI
nepexojia OT Jiorapudpma Mo OAHOMY OCHOBAHHIO K Jorapudmy Mo Apyromy
OCHOBaHMI0. Tak Kak Ha WH)KEHEPHOM MHKPOKAJIBbKYJISATOpE ecTh KiaBumu Ig u In,
TO JUIsl BBIYMCIIEHUS JIoTapudMa MO OCHOBAHUSAM, OTIIMYHBIM OT 10 U e, HyXHO
IPUMEHUTH (OpMYITy Iepexoa.

CpoiicTBa norapupmMudeckoil (pyHKIIMKM aKTUBHO UCHOJB3YIOTCS MPHU PELICHUU
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB.

N3yyenue CBOWMCTB JorapupmMuueckol (YHKIHMH MPOXOAUT COBMECTHO C
pEIIeHNEM YPaBHEHHUI U HEPABEHCTB.

[Ipn pemeHun norapupMUUECKUX YpaBHEHUH M HEPABEHCTB BBIMOJHSIIOTCS
pasznuyHble UX npeodpazoBanus. [Ipu 3ToM yacTo HapymaeTcsi paBHOCUIBHOCTD.
[ToaTOoMy mpu peuieHun JorapupMUYECKUX YpaBHEHHM HEOOX0AMMO MO0 IenaTh
IPOBEPKY HANAEHHBIX KOpHEH, Jubo cmpozo cnedums 3a 6bINOJHEHHbIMU
npeobpasoeanusMy, 6blAeisas NOJYUEHHblE YPABHEHUS-CIe0CmEUs U 0O0CHOBbIBAs
Kaokcowlti aman npeoodpaszosanus. Ilpu pemeHUn norapupMUYecKuX HEPaBEHCTB
HYKHO CJIETUTH 3a TEM, YTOObI PaBHOCUJILHOCTh HE Hapylllajach, TaK Kak MpoBep-
Ky PELICHHs HEPABEHCTBA OCYIIECTBUTH CIIOXKHO, a B PAJE CIIy4acB HEBO3MOXKHO.

7. Tpuronomerpudeckue (popmy.Jibl

Pannannas wmepa yrma. IloBOpoT TOYKM BOKpYr Hadajga KOOpPAMUHAT.
Onpenenenue cuHyca, KOCMHYCa M TaHI€HCA yIVIa. 3JHaKH CHHYCA, KOCHHYCa U
TaHI€HCA. 3aBUCHUMOCTh MEXK]ly CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO U TOTO
xe yria. TpuroHomerpudeckue ToxaecTsa. CHHYC, KOCHHYC U TaHT€HC YIJIOB O U
-o.. Popmynsl cnoxeHus. CUHYC, KOCHHYC M TaHI€HC JABOWHoro yria. CuHyc,
KOCUHYC W TaHreHC MoJIoBUHHOro yria. ®opmynsl npuBeneHus. Cymma u
pa3HOCTh cuHycoB. CymMMa M pa3HOCTb KOCHUHYCOB. [Ipou3zgedenue cumycos u Kocu-
HYCO8.

OcHoBHas uenb — chHOpMUPOBATH MOHATUS CHUHYCA, KOCHHYCA, TaHI€HCa,
KOTaHreHCa YHUCJa; HAy4YUThb MPUMEHATH (OPMYJIbI TPUTOHOMETPUU  JIJIst
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BBIUMCJICHUS] 3HAYEHUH  TPUTOHOMETPUYECKUX (YHKUMH U BBINOJHEHUS
npeoOpa3oBaHUil TPUTOHOMETPUUECKHUX BBIPAKEHUH; HAy4WUTh pelIaTh IPOCTEil-
IIKe TPUTOHOMETPHUYECKUE ypaBHEHuUs SINX =@, CosX =amnpu a =1, -1, 0.

PaccmaTpuBas omnpeneneHuss cuHyca M KOCHMHYCa JEHCTBUTEJIBHOIO YHUCIA 4,
€CTECTBEHHO PELIUTh CaMble€ NPOCTBIE YPAaBHEHHUS, B KOTOPBIX TpeOyeTcs HalTu
YHCIIO @, €CJIA CHHYC WM KOCHHYC €Tr0 M3BECTEH, HarpuMmep ypaBHeHus Sin a = 0,
cos a = 1 u 1. n. [lockonbky a1 0003HAUEHUS HEU3BECTHOIO IO TPaTULUU
UCTIONB3YyeTcsl OyKBa X, TO 3TH YPaBHEHHUs 3alMCBIBAIOT Kak OOBIYHO: SINX = O,
cosXx= 1 u T. n. Pemiennss 3TUX ypaBHEHHHM HAXOIATCS C MOMOLIBIO €IUHUYHOMN
OKPY>KHOCTH.

IIpu u3yueHuH CTeHeHel uncen paccMaTpuBanuch ux csoiictea a® * 9 = 4" - a’,
a’~% = &’ : a% TlomoOmble CBOMCTBA CHpaBeIIMBBI M JUIS CHHYCa, KOCHHYyCa U
TaHTeHCa. OJTH CBOWCTBA HA3bIBAIOT (opMyiamMu ciokeHus. lIpaktuuecku oHu
BBIPXAIOT 3aBUCUMOCTb MEXJly KOOPAMHATAMU CYMMbI UJI Pa3HOCTHU JIBYX YHUCEIl
o ¥ B uepe3 KoopaAuHaThl yuces o U 3. PopMyIibl CIOKEHUSI TOKa3bIBAIOTCS IS
KOCHHYCa CyMMBbI WJIM Pa3HOCTH, BCE OCTAJIbHBIE (DOPMYIIBI CIIOKEHUS OTYyYarOTCs
KaK CIJI€JICTBHUSL.

®opMyJbl CI0KEHUS SBISIOTCS OCHOBHBIMHU (OPMYJIaMU TPUTOHOMETPHUH, TaK
KaKk BCE€ JApyrue€ MOXKHO NOJYyYUTh Kak CIEACTBUS: (OpPMyJbl JBOMHOIO U
NOJIOBUHHOTO  yriaoB (Ui  KJIaccoB  0a30BOrO0  ypOBHS HE  SIBJISIOTCS
00s3aTeNbHBIMU), (POPMYJIBI IPUBEAEHUS, MPEOOPA30OBAHKS CYMMBbI U PAa3HOCTH B
npousBeficHue. M3 ¢opmyn cnoocenus 6v1600amca U - hopmynvl  3ameHbl
npouU38e0eHUsi CUHYCO8 U KOCUHYCOB UX CYMMOU, YMO NPUMEHAEMC NPU peuleHuu
VpasHeHUul.

8. Tpuronomerpuyeckue ypaBHeHUsl

VYpaBHeHus COSX = @, SinX = a, tgX = a. TpuroHomeTpuveckue ypaBHEHHS,
cBojdlMecs K anreOpandeckuMm. OOHOpoOHble U NuHeliHble ypasHeHus. MeTobl
3aMEHbl HEU3BECTHOTO W Pa3JIOKEHUs HAa MHOXUTENIU. Memoo oyenku negou u
npasou uyacmeu mpucoHomempuieckoeo ypasuenus. Cucmemvl mpueoHo-
Mempuyeckux ypasHenu. Tpuconomempuiueckue HepageHcmasa.

OcHoBHas uenb (0a30BbIA ypOBEHb) — CHOPMUPOBATH YMEHHE peIlaTh
IPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHHUS; O3HAKOMHUTb C HEKOTOPBIMHU
MpUEMaMU PEIICHUS] TPUTOHOMETPUUECKUX YPaBHEHUM.

OcHoBHas uenb (IpoduIbHBIA ypOBEHb) — CcPOPMUPOBATH MOHATHUSA
apKCHHYCa, apKKOCHHYcCa, apKTaHreHca  4YHCIa; HAay4yuTh  pelaTh
TPUTOHOMETPUUECKUE YPABHEHUSI M CUCTEMbl TPUTOHOMETPUYECKUX YpaBHEHUIA,
UCIIONIb3Ysl pa3iuyHble MPUEMbl PEUICHUS; O3HAKOMUTH C MpUEMaMHU pelIeHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.

Kak u mpu pemennn anredpanyeckux, MOKa3aTENbHBIX U JIOTAPU(DMHUIECKUX
YpaBHEHHI, PEIIEHUE TPUTOHOMETPUUECKUX YPABHEHUW IMYTEM PpPa3IUYHBIX
npeoOpa30BaHuil CBOAMTCS K PEIICHUIO MPOCTEUIIHMX: COSX = @, SiNX = a, tgx = a.

PaccMoTpenne npocrenmmx ypaBHEHU HAYMHAETCS C YPaBHEHUs COSX = a, Tak
Kak (opMyiia ero KOpHei mpoiie, ueM GpopMmysia KOpHel ypaBHeHHS SiN X = a (B UX
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3aIIMCH YacTO MCIIOJIBb3YeTCsl HEOOBIUHBIN /IS ydamuxcsi ykasarenb 3Haka (-1)").
Permenne 6osiee CIOKHBIX TPUTOHOMETPUUYECKUX YPaBHEHUH, KOT]a BBITIOIHSIIOTCS
anreOpanveckre U TPUTOHOMETPHUECKHE MPEoOpa30BaHMsI, CBOIUTCS K PEIICHUIO
MPOCTEUIINX.

PaccmaTpuBaroTCsl  CIIEAYIOIIHAE THUIIBI TPUTOHOMETPUYECKUX YPaBHEHHIA:
JIMHEWHBIC OTHOCUTEIBHO SINX, COSX wiu tgX; CBOAAIIMECS K KBaJpPaTHBIM H
JIPYTUM anreOpandeckKuM YpaBHEHHSIM IOCIIE 3aMEHBI HEM3BECTHOTO; CBOISIINECS
K TPOCTEHUIIUM TPUTOHOMETPUYECKUM YpPaBHEHUSM TIOCIIC PA3JIO0KEHUS Ha
MHOKHUTEIIH.

Ha npoghunvrom yposne oononnumenvHo uzyuaromces 0OHOpoOHble (nepeoll u
8Mopoll cmenetetl) ypasHenus omuocumenbHo SINX u COSX, a maxaice c00suuecs
K OOHOpOOHbIM YpasHeHusm. [Ipu smom ucnonv3yemcs memoo 68edeHus 8Cno-
MO2amenbHo20 yaid.

Ilpu yenyonennom u3yueHuu paccmMampueaemcs Memoo NpeosapumeibHOU
OYeHKU €8Ol U NPABoU Yacmell YpasHeHuss, KOMopblil 8 pside Ciyiaes no3680.sem
JIe2KO HAUmu e20 KOPHU UL YCMAHOSUMb, YO UX Henl.

Ha npogunvnom  yposne  paccmampuearomcsi  mpucoHoMempuiecKue
YpasHenus, Oas peueHUuss KOMOPbIX HeoOX00UMO NpUMEHeHUe HeCKOIbKUX
Memooos. Ilokaszvieaemcss ananu3 ypagHeHus He MNO Heu38ecmHomy, d HO
3HAYEHUSM CUHYCA U KOCUHYCA HeU3BECMHO20, YMO YACMO CYiHcaem NOUCK KOPHell
ypasnenus. Taxoce nokaszvieaemcsi Memoo 00beOUHeHUss cepull KOpHell
mpuzoHoMempuieckux  ypasHenui. Pazouparomcs nooxoovl K peuienuio
HECIIONHCHBIX CUCTNEM MPULOHOMEMPUUECKUX YPABHEHUII.

Paccmampuearomess  npocmetiwiue  mpucoHomempuieckue — HepaseHCcmad,
KOmopble peuaromecs ¢ HOMOWbI0 eOUHUYHOU OKDYICHOCTIU.

I'eomerpus

1 BapuanT - 2 4. B HeAento B | monyroauu, 1 4. B Heaemnto Bo |l momyroaum —
50 gac (6a30BbIi YPOBEHB)

2 BapuaHT - 2 4 B HEJIENI0, Bcero 68 4 (nmpoduibHbIN YPOBEHD)

"TI'eomerpusi, 10-11 ", asr. JI.C. Artanacan, B.®. byrys3os, C.b.
Kagomues u ap.

1. BBeaenue

[Ipenmer crepeomeTpun. AKCHOMBI cTepeomMeTpuu. HekoTopwie ciencTBus
U3 aKCHUOM.

OcHoBHas 11e)1b - ChOPMUPOBATH MPEACTABICHUS yJaluXxcs 00 OCHOBHBIX
MOHATUSIX UM AKCHOMaX CTEPEOMETPUHU, MX HCIOJIb30BAHUU IPU PEIICHUN
CTaHJApPTHBIX 3a7a4 JIOTUYECKOTO XapakTepa, a Takxke 00 H300pakeHuu
TOYEK, MPSAMBIX U MJIOCKOCTEN HA MPOEKIIMOHHOM YEePTEKE MPU PA3TIMUHOM UX
B3aMMHOM PaCIOJI0KEHUHU B POCTPAHCTBE.
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2. IapanjeJbHOCTh NPAMBIX M IJIOCKOCTEMH

[TapamlenpHOCT  HPSIMBIX, MNPAMOM M IUIOCKOCTH.  B3ammHoe
paCIIONOKEHUE MNPAMBIX B IPOCTPAHCTBE. YTOJI MEXKIY IBYMs IPSMBIMHU.
[TapamtensHOCTH IIIOCKOCTEN. TeTpasap n napajuienenunesn.

OcHOBHasg 1enb - JAaTh Yy4YallUMCS CUCTEMAaTU4YeCKHE  CBEACHUS O
NapaJIEIBbHOCTH NPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE.

[Ipu m3ydeHun 3TOro Marepuajga TEMbl CIENyeT OOpaTUTh BHUMaHHE Ha
YaCcTO MCIOJB3YEMBIM METOJ JI0KA3aTeNIbCTBA OT MPOTHUBHOTO, 3HAKOMBIN
ydalumcs U3 Kypca IIJIaHUMETPHH.

31ech yvalmuecs 3HaKOMSTCS C pa3iIMYHBIMU CIocoOaMu M300paskeHUs
IPOCTPAHCTBEHHBIX (PUTYp HA IJIOCKOCTH.

3. IlepneHIUKYJSIPHOCTH MPSMBIX U IJI0CKOCTEl

[lepieHAMKYISIPHOCT OpsIMOML W IUIOCKOCTH. lleprneHauKymnsip
HAKJIOHHBIEC. YTOJII MEXAYy IIPSAMOM U IUIOCKOCThIO. JIBYIpaHHBIM Yrod.
[leprieHIUKYISIPHOCTD MIOCKOCTEM.

OcHoBHast 1Uenp - JaTh Yy4YallUMCAd CHCTEMaTUYECKHE  CBEACHUS O
MEPIEHIUKYJIAPHOCTH TMPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; BBECTHU
MOHSATHE YIJIOB MEXAY MPSAMBIMHU U TIIOCKOCTSIMH.

B xoxe wusydeHuss Tembl 0000IIAIOTCS W CHUCTEMATU3UPYIOTCS 3HAHUSA
y4aluxcs 0 NePHeHANKYIIPHOCTH NPSIMBIX, IEPIECHIUKYIISPE U HAKIOHHBIX,
U3BECTHbIE MM U3 Kypca IuianuMmerpuu. [locTtostHHOE 00001IeHHEe K
3HAKOMOMY Martepuainy OyAeT crocoOCTBOBaTh Ooiiee riayOOKOMY YCBOECHHIO
TEMBL.

[TocTostHHOE OOpallleHHe K Teopemam, CBOMCTBaM M MNpU3HAKaM Kypca
IJIAHUMETPUM TIPU PEIICHUHW 3aJad MO0 W3y4yaeMOW TeMe HE TOJIbKO Oyaer
CIIOCOOCTBOBATh BBIPAOOTKE YMEHHS pEIIaTh CTEPEOMETPUYECKHE 3aJauu
JJAHHOM TE€MaTUKH, HO U IOCIYKUT XOPOIIEH IMPOINEACBTUKON K H3YUYEHUIO
CJIEAYIOIINX TEM Kypca.

4. MHOrorpaHHMKH

ITonstue  muHororpanHuka. IIpusma.  Ilupamupma.  IIpaBuibHble
MHOTOTPaHHUKH.
OcHoBHasi 1eJlb - JaTh YyYalllUMCSl CHUCTEMaTUYECKHE CBEACHHUS 00

OCHOBHBIX BHJ[aX MHOTOIPaHHUKOB.

VYuyanuecs ye 3HaKOMbl ¢ TAKUMH MHOTOTpaHHUKAaMH, KaK TETpa’ap U
napajuieienumnes.
Ternepb UM MPEACTOUT PACIIMPUTH MPEICTABICHUS O MHOTOIPAaHHUKAX U UX
cBOMcTBaX. B ydeOHMKE HET CTpPOroro MaTeMaTHUYeCKOTO OIpeeleHuUs
MHOTOTPaHHHKA, a IPUBOJIUTCS JIUIIb HEKOTOPOE OMUCAHHE, TAK KaK CTPOroe
ONpeIeJICHHE TPOMO3JIKO U TPYAHO HE TOJIBKO Il IOHUMAaHUs YYalluMHCH,
HO U JJISl €70 IPUMEHEHHS.
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N3ydyenne MHOTOTpPaHHMKOB HYKHO BECTH Ha HAarjsiJHOM OCHOBE,
ONMPAsACH Ha OOBEKTHI IIPUPOLBL, IIPEAMETBI OKpYXKaroen
JNEHUCTBUTEIILHOCTH.

Becp Teopermueckuii Marepuanm TEMbl OTHOCUTCA JMOO K MHPSMBIM
npusmam, Ju00 K HpaBWIBHBIM NupamujaM. Bce Teopembl 10Ka3bIBAOTCS
JOCTaTOYHO TPOCTO, PE3yJIbTaTbl MOTYT OBITH 3amucaHbl (opMyJiaMu,
II0O3TOMY B TEME MHOIO 3a/1a4 BBIYHUCIMTEIBHOIO XapakTepa, IIPU PELICHUH
KOTOPBIX OTpa0aThIBAIOTCS YMEHHSI YHAIIHUXCS MOJIb30BATHCS CBEIECHUAMU W3
TpUTOHOMETpUH, HOpMyJIaMH TUIOIIAAEH, PEIIaTh 3aJa4l C HCIOIb30BaHHEM
TaKUX MOHATUHN, KaK yTOJl MEXKIy IPSIMOM U IJIOCKOCTBIO, IBYTPAHHBINA YIOJI U

Ap.

5. BekTopbI B IPOCTPaHCTBE

[TonsiTue Bexkropa B mpocTpaHcTBe. ClI0)KEHUE W BBIYUTAHUE BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ynciao. KoMIutaHapHble BEKTOPHI.

OcHoBHast 1enb - 0000LUTh M3YUYEHHBIN 0a30BBIA MaTepuall O BEKTOpax
Ha IUIOCKOCTH, AaTh CUCTEMAaTUYECKHUE CBEJEHUS O IEUCTBUIX C BEKTOPAMHU B
IIPOCTPAHCTBE.

OCHOBHOE BHUMAaHHE YJEISAETCA PEIICHUIO 3aa4, TaK Kak IIPU 3TOM
ydaluecs OBJIaJeBal0T BEKTOPHBIM METOJIOM.

6. IloBTOpenue. Pemenne 3axay

XI kiaace

Aure0pa 1 HayaJIa AaHAJIN3A
| BapuanT: 3 u B Hepemnto, Bcero 102 4 (6a30BbIi YpOBEHD)
Il Bapuant: 4 4 B Henemto, Bcero 136 4 (mpoduIbHBIN YPOBEHB)

«AJaredpa u HavaJja anaiau3a, 11», aBt. FO. M. Koasirun, M.B. TkaudeBa,
H.E. ®enopoBa, M.U. lladynun - M.: «IIpocBemenue», 2013 r.

1. IloBTOpenue kypca X Kjacca

2. Tpuronomerpuuyeckue pyHKIHHU

OO6nacTe ompeneneHUs] U MHOXECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX
bynkuuid. YETHOCTh, HEUETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUECKUX
¢bynkuumii. CpoiicTBa U rpaduku GyHKUMH Yy = COSXx, y = sinx, y = tgx.
OOpatHbIe TPUTOHOMETPUIECKUE (DYHKITHH.

OcHOBHasl 1Iefb — U3YyYUTh CBOMCTBAa TPUTOHOMETPHUYECKUX (YHKIUH,
HAYYUTh y4YalUXCs NMPUMEHSATh 3TH CBOMCTBA NpU PEIICHUHM YPaBHEHHUH U
HEPaBEHCTB; 0000Wums U CUCMEMAMU3UPO8AmMy 3HAHUA 00 UCCIe008aHUU
@YHKYULi  d1eMeHmapHuiMu ~ Memooamu;, Hay4YUTb CTPOUTh Tpaduku
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TPUTOHOMETPUUECKUX (PYHKLMH, UCNOIb3YS pa3iuitble npuemvbl NOCMPOEHUs
epaghukos.

C BBegeHus 00JacTU OMpeNEICHUS U MHOXKECTBAa 3HAYCHUU (DYHKIIUU
BUJIa Y = COSX, y = sinx, y = tgx HauuHaeTcs 00oOlIeHNEe MaTepraia u
CUCTEMATUYECKOE HM3yYEHHE HOBOTO, @ MMEHHO — TPHUTOHOMETPUYECKHX
byHKIHiA.

YMeHue HaxoAuTh O00JACTh ONPEACICHUS U MHOXXECTBO 3HAYEHUU
TPUTOHOMETPUUYECKUX (QYHKIMI TpeOyeT XOpOoLIero 3HaHUS MaTepuasa
IOPEIbIIYIIUX TJaB, YTO CIOCOOCTBYET aKTHMBHOMY MOBTOPEHHIO Kypca X
KJ1acca.

3HaKOMBbIC Yy4YallUMCSI CBOMCTBA YETHOCTM M HEUETHOCTH (PYHKIUN
pacmpoCTpaHsIOTCsl HA TPUTOHOMETPUYECKUE (PYHKIMHU, BIEPBbIC BBOJMUTCS
MOHATHE EPUOINIECKON (PYHKIIMU U TIeproa GyHKIIUU.

[Toctpoenue rpadukoB HauumHaerca ¢ GyHKOMM Y = COSX, TMpuU
MOCTPOCHUU AKTHUBHO HCIOJB3YIOTCS YK€ HM3BECTHBIE CBOMCTBAa (PYHKIUU:
o0nacTb ONpeNeeHUsl, MHOXECTBO 3HAUYEHUN, CBOICTBA UYETHOCTH W
nepuoANYHOCTH. JlokazaHHOE 3/1eCh CBOMCTBO YOBIBaHUS (PYHKIIMH Y = COS X
Ha OTpe3ke [0;7] MO3BONAET CHeNaTh BBIBOJ O BO3MOMKHOCTH ITOCTPOEHUS
rpapuka (YHKIMM Ha 3TOM OTpPE3KE M paCIpOCTPAHEHHWU €ro Ha BCIO
YHUCIJIOBYIO MPSMYIO.

[MoctpoeHue rpaduka GyHKIHH Y = SIN X OCHOBBIBACTCS HA TOM, 4YTO

. T V)
PaBCHCTBO SIN X = COS(E— XJ IMTO3BOJIACT IMOJIYYUTHh MCKOMBIN rpa(bm( CABHUT'OM

rpaduka GyHKIMH Y = COS X.
[Toctpoenue rpaduka (pyHKIIMM TAaHTE€HC, KaK U KOCHUHYC, HAUMHAETCS C

T
uccienopanus. CHauana rpaduK CTPOUTCS Ha OTpE3Ke [O;E}’ a 3arem

pacmpoCcTpaHsIeTCsS Ha BCIO YUCIIOBYIO TIPSIMYIO.

VYyaruecs: 10 KHBI HAYyYUThCS BBITOJHATH 3CKU3bI TPaUKOB, UCIIOIb3YS
9TH CBOMCTBA, a TaK ¢ YCTaHABJIMBATh 3TH CBOWCTBA IO rpaduKy.

Ha npogunvnom ypoene obpamuvlie mpuconomempuueckue @OYHKYUU
U3YYAIOMCSL NOCAE NOBMOPEHUsT NOHAMUSL 83AUMHO O0OPAMHbLIX YHKYULL
Ilpumenenue  ceolicmeé  0OPAMHBIX — MPUCOHOMEMPUUECKUX — (DYHKYUILL
paccmampusaemcs Ha KOHKPEemublx npumepax.

B xo00e uzyuenuss memvr ocoboe GHUMaHUE YOeNsAeMCs UCCAeO0BAHUIO
@YHKYUIL U nOCMPOeHUIo 2papuKos Mmemooamu 1eMeHmapHoOL MamemMamuKiu.
Taxkum obpazom, npu uzywenuu OAHHO2O pazoeid NPoOUCXooum Kax
0boOwenue u cucmemamuzayusi 3HAHUL YYAWUXCSL 00 D1eMEeHMAapPHbIX
@YHKYUSIX U UX UCCAEO08AHUU MEMOOAMU DJIEMEHMAPHOU MAMEMAMUKU, MAK
U N0020MOBKA K BOCHPUSIMUIO DJIEMEHMO8 MAMEMAMUYECK020 AHAIU3A.,

3. IIpou3BoaHas U €€ reoOMeTPHUYECCKHUI CMBICJI
Ilpeoen nocneoosamenvnocmu. Ilpeden Gynkyuu. Henpepvignocmo
¢yukyuu. IlpousBognas. IlpousBonHas creneHHo ¢Gyukiuu. IlpaBuna
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mudepennpoBanus. [Ipon3BoAHbIE HEKOTOPBIX ANEMEHTAPHBIX (YHKIHUI.
['eoMeTprUEeCKU CMBICIT POU3BOJHOM.

OcHoBHasi 1IeJIb - BBECTH IIOHSATHE npedenda  NoCied08amenbHOCHIU,
npedena  QyHKyuu, TPOU3BOJAHOW, HAYUYUTh HAXOIUTHh MPOU3BOIHBIC,
UCIIONIBb3Yysl TpaBuiia TudQepeHrpoBanns, HaAy4YuTh HaXOAUTh YpaBHEHUE
KacaTelabHOM K Tpaduky GyHKIUH, pelaTh npaxmuveckue 3a0aiu Ha
npumeHeHue NOHAMUS NPOU3BOOHOI.

Ha 6a3oBoM ypoBHE WU3JIOKEHHE MaTepuaja BEICTCS Ha HarfisgHO-
WHTYUTHBHOM YpPOBHE: MHOTHE (OpPMYyJIbl HE JOKAa3bIBAIOTCH, a TOJBKO
MOSICHSIFOTCSL WM TPUHUMAIOTCA Oe3 J0Ka3aTenbcTBa. [ 1aBHOE — MOKa3aTh
ydamuyMest  11e1eCO00pa3HOCTh HM3yYCHHsI TPOW3BOJHON W B JTaJIbHEHUIIEM
nepBOOOpa3HOi (MHTErpaia), Tak Kak 3T0 HEOOXOIMMO TIPH PEIICHUH MHOTUX
MPAKTUYECKUX 3a7]ad, CBSA3AHHBIX C HMCCIEIOBaHWEM (DHM3UYECKUX SIBICHUM,
BBIYKMCIICHUEM IUIOIIAJIed KpPUBOJUHEHHBIX (Uryp U 0O0BEMOB Tel C
MPOU3BOJIBHBIMU TPAaHUIIAMH, C TIOCTpoeHUEeM TpadukoB ¢GyHkiui. [Ipexae
BCEro, CJEIyeT MOoKa3aTh, YTO (YHKIUHU, rpaduKaMu KOTOPBIX SIBIISIOTCS
KpHUBbIE, ONMCHIBAIOT MHOTHE Ba)KHbIC (PU3NYECKHUE U TEXHUYECKUE TTPOLIECCHI.

Ha npogunvnom ypoene yuawuecsi 3HAKOMAMCA CO  CMPOSUMU
onpeoeneHusMu  npeoeia  Nocied08amesbHoCmu,  npedeid  (QyHKYuu,
HenpepvleHocmu  ynkyuu. Ilpasuna oughghepenyuposanus u opmynvl
NPOU3BOOHBIX INeMEHMAPHBIX PYHKYULL O0KA3bIBAIOMCS CIPO2O.

Jocmamouno nodpobnoe uzyueHue meopuu  Npeoeno8  HYUCIO0BbIX
nocne008amenbHoCmel  y4auwjuMucs npoQUIbHbIX KIACCO8 He NpoCmo
20MOBUM UX K 8OCHPUSIMUIO CTIOHCHO20 NOHAMUS npedend (YYHKYuu 8 mouxe,
HO U pa3eusaem MHO2UE Kauecmaea MblCIUMENbHOU 0esimelbHOCIU Y4aujuxcsl.

4. llpuMeHeHUe MPOU3BOAHOMH K Mcc/ieq0BaHUI0 pyHKIMIA

Bospacranne wu  yObiBaHue  (QyHKIIMH. OKCTpeMyMbl  (QYHKIIMH.
[Tpumenenne mpou3BOAHON K MOcTpoeHuto rpadukoB ¢pyHkiui. Hanbomnbiee
W HauMmeHbliee 3HadeHus ¢yHkuuud. I[IpousBoaHass BTOPOTO TMOPSIKA,
BBINTYKJIOCTh Ipaduka QyHKINHI, TOYKH TIeperuoa.

OcHoBHass 1enb - CcHOpPMHUPOBATH YMEHHE pElIaTh MPOCTEHINe
MPaKTUYECKUE 3a/1a4u METOI0M AuddHepeHITnaTIbHOTO HCUUCITICHUS.

B cBf3M ¢ TeM, 4TO C TEOMETPUYECKOM HHTEpPOpPETAUMEH MOHATHSA
MPOU3BOJHON YydYallMecs YK€ 3HAKOMbI, M3y4YE€HHE TJIaBbl HAUYUHAETCS C
KpaTKOro TMOBTOPEHMSI YpaBHEHHUs KacaTelbHOM M 3aBUCHUMOCTU €€
MOJIOKEHHUS]T B CHCTEME KOOpPAMHAT OT 3HAKa 3HA4YEHUS €€ YIJIOBOTO
koa(pduirenTa.

BriBog 0 Bo3pacTaHuu wWiM yObIBAaHUM (PYHKIIMM Ha TMPOMEKYTKE B
COOTBETCTBUM CO 3HAKOM 3HAa4y€HUs €€ MPOM3BOJHOM JENaercs ¢ ONopou Ha
T€OMETPUUECKUN CMBICIT IIPOU3BOJHOM.

®opmynupyercs Teopema Jlarpamxka, KOTOpas MCIHOJb3YEeTCA IS
JIOKA3aTelIbCTBA TEOPEM O JOCTATOYHOM YCIIOBMU BO3PACTaHUS U yObIBAaHUS
GbyHKIUH.
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[Ipu BBegeHWMM TOHATHUS DOKCTpeMyMa HE (UKCUPYETCS BHUMAaHUE
y4damuxcsi Ha (OpMHUpPOBAHMU MOHATHUS OKpecTHOocTH Touku. Ha Teopeme
QOepma W €€ HANBIAHOM TEOMETPUYECKOW HMHTEPIPETAUAN  CIIEAYET
OCTaHOBUTHCS MOJIpoOHee. Tak ke Kak U Ha JIOCTATOYHOM YCIIOBUU TOTO, YTO
CTallMOHApHAas TOYKA SBJISETCS TOYKOU IKCTpEMyMa.

[Ipu u3yyenuu rpadukoB (QyHKIMH TMOJE3HOrO IOKa3aTh IMOCTPOCHUE
rpadukoB QyHKIIHI, KOTOPBIE HE SIBISIOTCS HEMPEPHIBHBIMUA HA BCel 00J1aCcTH
OTpeeNeHusl, 1 0OCOOCHHOCTH MOCTPOCHUS TpaHUKOB YETHBIX U HEUYETHBIX
byHKIHiA.

3aaul Ha HaXOXXJICHUE HaWOOJBIIEr0 U HAUMEHBIIETO 3HAYCHUN Ha
OTpEe3Ke W MHTEPBAIC WILTIOCTPUPYIOTCS HA TEOMETPHUECKUX M (DU3UIECKUX
MpUMepax.

B koHI1Ie TeMBbl BBOAUTCSA MOHSTHE BTOPOM MPOU3BOJHOM U MOKA3BIBAETCA
e UCIOIB30BaHUE JJISl UCCIICIOBAHUS U MOCTPOEHUs TpaduKkoB (PyHKIINHM, HO
ATOT MaTepual He ABJISIETCS 00sS3aTeIbHBIM JJI U3yUYCHUS.

5. [lepBooOpa3Has U HHTErpas

[lepBooOpaznas. IlpaBuiia HaxoxaeHus mepBooOpa3Hbix. [lnomans
KPUBOJIMHEMHON  Tpameuuu W HUHTErpajid. BblUWciieHHE  HWHTErpajioB.
Brruuciienve miomanen ¢ moMOIIb0 UHTETPANIOB. [lpumenenue unmezpanos
ons  pewenusi Qusuueckux 3aoad. Ilpocmetiwmue oOuggpepenyuanvrovle
VPaABHEHUSL.

OcHoOBHas 1IeIb - 03HAKOMUTh YYaIIUXCsl C MOHSITHEM MEpPBOOOpa3HON U
WHTETpaja, HAy4YuTh HAXOAUTh IUIOMIAJb KPUBOJUHEHHON Tpameuuu B
NPOCTEUIINX CIy4asix, peuiams npocmelwue @usuveckue 3a0auu ¢
NOMOWBbIO UHMESPUPOBAHUSL.

[locne moBTOpeHUs MPOU3BOAHOM, €€ (UMYECKON WHTEpIpeTaluu
dbopmupyeTCcsi TIOHATHE TEPBOOOPA3HON HA TpPHUMEpPE pEeHIeHUs 3aladu o
HaXOXJICHUU MYTH, NPOUIEHHOrO TOYKOM B PE3yIbTaTe€ ABUKEHHUS C
3aJJaHHOM CKOPOCTHIO.

3HAKOMCTBO C MEPBOOOPA3HON U MpaBHIIAMH €€ HAXOXKIACHHUS MO3BOJISET
MEepPEerTH K MOHATUIO MHTETpajia U €ro BhlUucIeHuto 1o ¢popmyne HproToHa -
Jleitoauma. Ilpu sTOM 00ydeHUE BBIYHMCICHUIO WHTETPAJIOB HE SBISETCA
00s13aTeILHBIM.

[IpakTHyeckoe TPUMEHEHHE HHTErpajia WUIIOCTPUPYIOTCS Ha NpUMEpE
MPOCTENIINX 33/1a4 HA HAXOXKJICHUE TUIOLIAAN KPUBOJIMHEUHON TPATICIIUH.

Ha npogunvnom ypoene yuawuecs 3uakomamcs ¢ 3a0ayamu Ha
HaxoodicoeHue Nymu no 3A0aAHHOU CKOPOCMU, HA BblYUCTeHUe padbomol
NnepemMeHHOU CUbL, 3A0aUamMu 0 PA3IONCEHUU OAKMepull U 0 paouoaKmueHoOM
pacnade 6onee NOOPOOHO, YeM WKOJIbHUKU 0Aa308020 YPOBHS, U YUAMCA
peuwams npocmetiuiue ouppepenyuaibHvle YPasHeHUs.
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6. KomOnnaTopuka
Mamemamuueckaa unoyxyus. llpaBuno mpousBeneHus. PasmernieHus ¢
noBTopeHneM. IlepecranoBku. Coueranusi 0e3 MOBTOpeHHUH U OWHOM
Herorona.

OcHOBHasi 1eldb — pPa3BUTh KOMOMHATOPHOE MBIIUICHUE YYalllUXCS;
O3HAKOMHTHh C TEOPHEH COSAMHEHHN (KaK CaMOCTOSTEIbHBIM pa3/ielioM
MaTEeMaTHKHU U B JTaJbHEHUIIIEM — C anmapaToM PelieHUH psiia BEPOSITHOCTHBIX
3amaq); obocHoBaTh popmyiry 6mHoMa HproTOoHA (C KOTOPO# ydamuecs JIUIIb
3HaKoMsITCs B Kypcee 10 kiacca).

OCHOBHBIMU ~ 3a7jayaMd  KOMOMHATOPHKH CUMTAIOTCA  CJCAYIOIIHE:
1) cocraBiieHre YNOPSIOYEHHBIX MHOXKECTB (00Opa3oBaHUE IMEPECTAHOBOK);
2) COCTaBJICHWE IIOJMHOXECTB JAaHHOTO MHOXecTBa (oOpa3oBaHHe
coueTaHuii); 3) COCTaBJIEHHE YHOPAJOYECHHBIX IOAMHOKECTB JaHHOIO
MHOKeCTBa (00pa3oBaHUE pa3MEIICHUI).

B coxeprkanue crapiiiei MIKOJIbI BKIIFOYAIOTCS JIUITh TEOPUSI COCTMHEHUN
— KOMOMHATOPHBIX KOH(UTYpalui, KOTOPhIE HA3BIBAIOTCS MEPECTAHOBKAMH,
pa3MemieHus MM U coueTaHusmu. [lpudem oOsi3aTenbHBIME Ha 0a30BOM
YPOBHE SIBIISIIOTCS JIUIIb COCAMHEHUS 0O€3 TOBTOPEHUH — COCIUHEHWS,
COCTAaBJICHHBIE TI0 OIPE/ICICHHBIM MPaBUJIaM U3 PA3JIMYHBIX 3JIEMEHTOB.

Ha npogunvnom  ypoeue 6sooumcsi nouamue pasmewjeHuti ¢
HOBMOPEHUAMU, KOMOpble HeoOX0OUMbl NPU peeHul 3a0ay Ha npuMeHeHue
npasuia npoussedenus. Paccmampusaemcs nouamue nepecmano8ox ¢
nosmopeHuemM, no36ousauiee J1ecko BOCNPUHUMAMb  YUAUWUMCSA  BblBOO
gopmynvl bunoma Hetomona, 6 komopoti koaghguyuenmol ecms He Ymo uHoe,
KaK nepecmano8Ku ¢ NoGMopeHUsIMU.

7. JJ1eMeHThbI TeOPHHU BEPOATHOCTH

BepositHocTh  coObiTusi.  ClOXEHHUE  BEpPOSITHOCTEH. Yenosnasn
eeposimnocmys.  Hezasucumocms coOvimuti. BeposSTHOCT NPOU3BEIACHHUS
HE3aBUCUMBIX cOObITU. Popmyna Beprynnu.

OcHoBHast 1enb — cHOPMYyJIUPOBATh MOHATHE BEPOSTHOCTU CIy4YallHBIX
COOBITHI; HAYYUTh PEIIaTh 3a/1a4yd Ha MPUMEHEHHE TEOPEMbI O BEPOSATHOCTH
CYMMBI JIByX HECOBMECTHBIX COOBITUH M Ha HaX0XJIEHUE BEPOSTHOCTU
MIPOU3BEJEHUS JBYX HE3aBUCHUMBIX COOBITUH.

ba3oBbIil  ypoBeHb BKJIIOYaeT B ce0s uU3ydeHHE (YAaCTUYHO Ha
MHTYUTUBHOM YPOBHE) JIMIIb OTAEIbHBIX 3JIEMEHTOB TEOPHH BEPOSITHOCTEHM.
[Ipy >TOM BBEIEHUIO KAXKIOTO TMOHATUS TMPEIIIecCTBYeT HehopMallbHOE
OOBSCHEHHE,  PpACKpPBIBAIOIIEE  CYIIHOCTh  JAHHOTO  TOHATHUSA,  €ro
MPOUCXOXKJICHUE U PEAIbHBINA CMBICIL.

Kiaccnueckoe OINpEJEIICHHUE BEPOSITHOCTU COOBITHS C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJaMU (HOPMYIHPYETCS CTPOro, U
Ha €ro OCHOBE (C KCIOJb30BAaHMEM 3HAHUN KOMOMHATOPHKH) pELIacTCs
OOJIBIIMHCTBO 3a/a4.
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Ha npogunvnom yposne oOocmamouno cmpoz2o 6800umcs NoHAmMuUe
He3asucumocmu coovimuil. Pazoupaemcs peuienue 3a0ay HA HAXOHCOEHUE
cobvimus B, cocmoswezo ¢ mom, umo npu N ucnelmaunusx Haod0OaeMoe
cobvimue A npousoudem posno K  pas, nocie ueco 060cHosbi6aemcs
Gopmyna Bepnynnu.

[lpy wW3MOXKEHWW MaTepuana JaHHOTO pas3jienia IMMOAYEepPKUBACTCS
MPUKIIATHOE 3HAUCHUE TCOPUH BEPOSTHOCTEH B pa3sIUYHBIX 00JIACTSIX 3HAHHMA
Y TIPAKTUICCKOM JTESITEITLHOCTH YeJI0OBEKA.

8. KoMmiekcHble yncia’®

Onpedenenue  komniexcuvlx  uucen. Cnoocenue U YMHONCEHUE
Komniaekcnvlx — uucen. Kommnexcno — conpsowcennvie  uucna.  Mooyno
Komniaekchoeo uucna. Onepayuu eviyumanusi u Oenenus. Ieomempuyeckas
uHmepnpemayus KOMNAEKCHO20 HYucida. 1pucoHomempuueckas ¢opmyna
KOMNJIEKCHO20 YUCAd. YMHOdMCeHue u OelleHue KOMNJIEKCHO20 YUCId,
3anuUcanHHo20 8  mpucoHomempuyeckou  gopme. Dopmyra  Myaspa.
Keaopamnoe ypasnenue ¢ xomniekcuvim HeuzgecmuwviMm. H3eneuenue KOpHs
U3 KOMNJIEKCHO20 Yucia. Aneebpaudeckue ypasHeHus.

OcHOBHasi 1eb — HAYYUTh MPEIACTABIAThH KOMIUIEKCHOE YHCIO B
anredpanyeckol M TPUTOHOMETpUUECKON (opMax; u300paxaTh YUCIO Ha
KOMIUJIEKCHOM IIJIOCKOCTH; HAy4YuTh  ONEpalMsIM CJIOXKEHUS, BBIYUTAHHS,
YMHOKEHUS W JACJEHUS YHUCEJ, MPEIACTABICHHBIX B TPUTOHOMETPUUYECKOMU
dbopwme.

Ha npumepe KOMIUIEKCHBIX YHCEN CTApLICKIACCHUKU 3HAKOMSATCS CO
CTPOTUM MOCTPOCHUEM TEOPUH YHUCET.

KomrmiekcHOe 4MClIo BBOAMTCS Kak YNOpsIOYEHHasl Tapa, Ju00 Kak
BBIpOKEHHE (CymMMa) COCTOSIIAsi W3 JCUCTBUTEIBHOW W MHUMOM YacTew.
@opMyIUPYIOTCS TMPaBWIA, YCTAHABIMBAIOIIME PABEHCTBO KOMILIEKCHBIX
YUCEJI, BBOJATCS YHUCIIA, COOTBETCTBYIOIIME HYII0 U E€AWHULE, U3ydaroTCs
npaBuia apuPMETHUECKUX JEHCTBUM HaJl KOMIUICKCHBIMU YUCJIAMH.

Tpuronomerpuueckass UHTEpIIPETAlUs KOMIUIEKCHOTO YMCIA MO3BOJISIET
peniath anredpandeckre ypaBHEHHs B MOJIE€ KOMIUIEKCHBIX YHCENl U OCO3HAHO
BOCIIPUHUMATh OCHOBHYIO TEOpeMy alireOpbl, KoTopas (GopMyIHpyeTcs B
KOHIIE TEMBI.

9. YpaBHeHHsI M HEPABEHCTBA € IBYMH IePeMEHHbIMHU
JluHeliHble ~ ypaBHEHHWS M HEPAaBEHCTBA C JIByMS IEPEMEHHBIMH.
HenuHuelinble ypaBHEHHUSI U HEPABEHCTBA C ABYMS IIEPEMEHHBIMU. YpasHeHus
U HEPABEHCMBA C 08YMsL NEPEMEHHBIMU, coOepaicaujue napamempbol.
OcHoBHas 11e51b — O0YUYUTh NMPUEMaM PEIlCHUsI YpaBHEHHM, HEPABEHCTB U
CHUCTEM YPAaBHEHUM U HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

¥ PaccMaTpHBAIOTCS TONBKO B IPO(GHIBHBIX KIACCAX.
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N300paskeHre MHOXECTBA TOYEK, SIBISIONICTOCS PEIICHUEM YpaBHEHHUS
TIEpBOW CTENEHH C JIByMs HEM3BECTHBIMHU, HE HOBO JJISl YYAIIMXCSI CTAPIINX
KJ1accoB. PeleHne cucTeM ypaBHEHHMH C IMOMOINBIO Tpaduka 3HAKOMO
IIKOJIbHUKAM C OCHOBHOW IIKOJBI. Teneph UM MPEACTOUT YIIyOHUTh 3HAHWS,
TIOJTyYCHHBIC paHee, W O3HAKOMHUTBCS C PEIICHHEM HEPaBEHCTB C JBYMsI
TIEPEMEHHBIMU U UX CHCTEM.

VY4eOHbIi MaTeprall ITOH TEMBI MOCTPOCH TaK, YTO YYAIIHeCs MOCTUTAIOT
ero B XOJI¢ pEelIeHHs] KOHKPETHBIX 3a/1ay, a 3aTeM MPOUCXOJIUT 00O0OIIeHHE
U3ydeHHbIX TpuMepoB. CHavama paccMaTPUBAIOTCS ypaBHEHHS C JABYMS
NIepEMEHHBIMHY, JIMHEWHBIC WM HEJTMHEWHBIC, 3aTeM HEPaBEHCTBA ¥, HAKOHEII,
CHCTEMBI ypPaBHCHHI U HEPABCHCTB.

N3yueHnem 3Tol TeMBI MOABOIUTCS UTOT H3BECTHBIM YUAIIUMCSl METOIAM
pelleHrs YPaBHEHUH U HEPABEHCTB. PaccMaTpuBarOTCS METOJIBI, C KOTOPHIMU
OHHU paHee He ObUIM 3HAKOMBI, HO 3HAHHSI, KOTOPbIE IPUXOIUTCS MPUMEHSTD,
XOPOIIIO U3BECTHBI U MPEACTAIOT C HOBOM JUIsI YUAIIMXCSI CTOPOHBI.

10. UToroBoe noBTOpeHue Kypca ajaredpbl 1 HAYAJI MATEMATHYECKOT0
aHaJu3a.

I'eomerpusn
[ BapuanT - 1 u B Henexnto, Bcero 34 4 (0a30BbIil YPOBEHB),
I I BapuanT - 2 4 B Henento, Bcero 68 4 (mpoduabHbIA YPOBEHB).

"I'eomerpusi, 10-11 ", aBr. JI.C. ArtanacsH, B.®. byry3os, C.b.
Kagomues u ap. — M.: IIpocBemenne, 2011r.

1. MeToa KOOpAMHAT B POCTPAHCTBE

Koopaunatel TOYKM M KOOpAHMHATHl BeKTOpa. CKalspHOE NPOW3BEICHUE
BEKTOPOB. [[BH:KEHHE.

OcHoBHas 1enb - cHOPMUPOBATH YMEHHSI NPUMEHITh KOOPJIMHATHBIA U
BEKTOPHBIM METOJbI K PELICHHUIO 3aJay Ha HAXO0XICHUE UIMH OTPE3KOB M
YIJIOB MEXKY IIPSMBIMU U BEKTOPAMU B IIPOCTPAHCTBE.

B xoxe m3ydeHust TeMbl 11€1€CO000pa3HO MCMOIb30BaTh aHAJIOTHI0 MEXKIY
paccMaTpUBAaEMbIMH MOHATUSMHM Ha IUIOCKOCTH W B IMPOCTPAHCTBE. ITO
NOMOXET ydyalumcst Oosee TiyOOKO M OCO3HAaHHO YCBOMTH H3y4aeMbIii
MaTepuall, ysACHUTb COAECPKAHUE U MECTO BEKTOPHOTO M KOOPIHHATHOIO
METOZOB B KypCe F€OMETPUH.

2. llnanuap, KoHyc, map
Hwmnap. Ilnomans noBepxHoct wwmHApa. Kowyc. IInomans
MOBEPXHOCTH KOHyca. YceuéHHbld kKoHyc. Cdepa. Ilap. Bzaumuoe
pacnionoxkeHue cdepsl U TIIOCKOCTH. KacarenbHasi TIOCKOCTh K cdepe.
[Tnomans cdhepsl.
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OcHoBHast 1enp - JaTh Y4YallUMCA CHUCTEMAaTHUECKHE CBEICHHS 00
OCHOBHBIX BUJAX TeJl BPaIICHUSI.

N3yuenue kpyrabix Ten (LWIMHIpPA, KOHYyCa, [Iapa) 3aBepuIaeT U3yueHUe
CHCTEMBbI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUYECKHUX Tell.

B Xxone 3HaKOMCTBa C TEOPETHYECKHMM MAaTepHaioM TEMbl 3HAYUTEIHHO
Pa3BUBAIOTCS MPOCTPAHCTBEHHBIE MPEICTABICHUS YUYaAIIUXCs: KPYyIJble Tena
paccMaTpUBaOTCS Ha MPUMEPE KOHKPETHBIX T€OMETPHUECKUX Tell, M3yyaercs
B3aMMHOE PACIIONIOKEHHE KPYTJIBIX TeJl INIOCKOCTEH (KacaTelbHble U CEKYyIINe
IUIOCKOCTH), TMPOUCXOAUT 3HAKOMCTBO C TIOHATHUSMU ONUCAHHBIX H
BIIMCAHHBIX MPU3M U TUPAMHU/I.

Pemraercss Oosblioe KOJMYECTBO 3ajjad, YTO MO3BOJSET MPOAOIIKUTH
(dbopMUpOBaHKE TOTHUECKUX U TPaQUUECKUX YMEHUH.

3. O0BEMBI Tea

O06BEM mpsMoyToapHOTO Napaienenuneaa. OO0bEMbI IPAMON MPU3MBI U
nunuHapa. OO0bEMBI HAKIIOHHON TTPU3MBI, MUpaMUILl 1 KoHyca. OO0bEM 1mapa
1 mwiomanasb cepsl. OObEM MIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOS U IIAPOBOTO
CeKTOpa.

OcHoBHast  1edb -  NOPOJODKUTH  CHCTEMATHYECKOE  H3Y4YCHHE
MHOTOTPAHHHMKOB M TEJI BpaIlleHHUs B XOJ€ PEIICHUS 3a7a4d Ha BIUUCICHUE UX
00BEMOB.

B kypce crepeomerpun TOHATHE OOBEMA BBOAWTCS TIO AHAIOTHH C
MOHATHEM IUIOMIATN IUIOCKON (urypbl, W (QOpMyIHPYIOTCS OCHOBHBIE
CBOMCTBa 0OBEMOB.

CymiecTBOBaHHE W EIUHCTBEHHOCTh 00BEMa Tella B IIKOJLHOM Kypce
MaTEeMaTHUKH TIPUXOJIUTCS MPUHUMATH 0€3 T0Ka3aTeIbCTBa, TAK KaK BOTPOC 00
o0béMax NPUHAUICKHUT, IO CYIIECTBY, K TPYIHBIM pa3jeiiaM BBICIICH
MaTEMAaTHUKH. [ToaToMy  HyXHBIE  pe3yJbTaThl  YCTaHABIUBAIOTCS,
PYKOBOJICTBYSICH OOJIbITIE HATJISAHBIMU COOOPaKEHUSIMHU.

VYueOHbIll MaTepuall I1aBbl B OCHOBHOM JOJDKEH YCBaMBAaThCS B MPOIIECCE
pereHus 3a1a4.

4. O6o0marimee nosropenue. Pemmenne 3apaq

TEMATUYECKOE INIAHUPOBAHUE C XAPAKTEPUCTUKOM
AEATEJIBHOCTHU YUYUAIIUXCA

Tematuueckoe MJIaHUPOBAHUE KOHKPETU3UPYET coziepxKaHue
MaTEMaTUYeCKOro O00pa30oBaHUS B CTapIIed IIKOJE, a TaKXKe MepPEUHCIIsIeT
pPEKOMEHIyeMbIe BUBI JCSITCIBHOCTH ydammxcs. [lepedeHnb ydeOHBIX OeicTBUN
y4€HUKA HE HOCUT HOPMATHUBHOI'O XapaKTepa, €ro He CleAyeT paccMaTpuBaTh B

KauecTBe TPEOOBAHUI HU K YUYUTENIO, HU K YUYCHUKY.
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

1

2

3

1. leanmocth yncea

[Tonstue genumocTu. JleauMocThb
CYMMBI B TPOU3BEICHHUSL.
Henenue ¢ octatkoM. [IpusHaku
JNEIIMMOCTH.

Pemienne ypaBHEHHH B LENIBIX
YUCIIax.

DopMyJIMPOBATH OTIPEACIICHUS TSTUTENS U
YaCTHOTO YHCJIa @, HauOOJIBIIIETO OOIIETO
JETUTENs Yucen a u b.

IIpuMeHATH CBOMCTBA IETUMOCTH CYMMBI,
Pa3HOCTH, ¥ IPOU3BEICHUS YUCEIT TIPH
JI0Ka3aTeIbCTBE.

Hcnoab30BaTh IPU3HAKY JSTUMOCTH TIPU
pelIeHruy 3aaad.

HaxoauTs penieHns JINHEMHBIX YPABHEHHUM C
JBYMST HEU3BECTHBIMH.

CaMOCTOSTENIbHO OOHAPYKUBATh U
bopMynupoBaTh yueOHYIO
npoOJieMy, onpeaenarh neib Y /1;
BBIJIBUTATh BEPCUU PELICHUS
poOJieMbl, 0CO3HABATh (1
UHTEPIIPETUPOBATD B ClIydae
HEOOXOUMOCTH ) KOHCUHBIN
pe3yJibTat, BHIOUpaTh CpescTBa
JTOCTUKEHUS L] U3
PEJIOKEHHBIX, a TAK)KE UCKATh UX
CaMOCTOSITEIIbHO;

paboTas 1o 1iaHy, CBEpsATh CBOU
JNEUCTBHUS C LUEJbIO U, IPU
HEO0OXOIMMOCTHU, UCTIPABJISIThH
OIUOKH CAMOCTOSITENHHO (B TOM
YHUCJIe U KOPPEKTUPOBAThH TUIAH);

aHaJIU3UpPOBATh,
KJaccuuuupoBaTh U
(baKTbl U SIBIEHUS;

JIaBaTh ONpPEICTICHUSI TOHATHSIM.

CpaBHMBATb,
00001aTh
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

2. MHOro4JIeHbI

MHoroujieHsl OT OJJHOU
nepeMeHHon. Yucno kopHeu
MHorowieHa. KpatHeie KopHHU.
JleneHrue MHOTOYJICHOB C
OCTaTKOM.

Teopema be3zy. Cxema ['opHepa.
PanmonanbHbie KOpHU
MHOTOYJICHOB C LIEJIBIMH

ko3 purmenTamu.
JIOTIOJIHUTENBHBIE TEOPEMBI O
LEJIbIX U PallUOHAJIBHBIX KOPHSX
MHOTOYJICHOB C IIEJIBIMU
kodurmenTamu.

Paznoxenue MHOrouseHa ¢
1eabIMHA KO3 huImeHTaMu Ha
MHOKUTEJI MEHBIIIEH CTEICHHU.
[Ipumenenue Teopun
MHOTOYJICHOB K PEIICHUIO
anredpanvyeckux ypaBHEHUH.

OueHuBaTh YUCIIO KOPHEH 1IEJI0T0
anredpanvdeckoro ypaBHEeHUS.

HaxoauTh KpaTHOCTh KOPHEN MHOTI'OYJICHA.
YMeThb 1eTUuTh MHOTOWIEH HA MHOTOUYJICH
(yronxowm unu o cxeme ['opHepa), HAX0IUTh
YaCTHOE U OCTATOK.

Hcnoab3oBaTh TEOpEMY O 1€IEHUN MHOTOWIEHOB
C OCTaTKOM JUJIsl BBIJICJICHUS LIEJION YacTu
anredpandeckou 1poou.

IIpuMeHSITH pa3TUUHbIC IPUEMBI PEIICHUS IIEITBIX
anreOpandyecKkux ypaBHEHUM:

- MOJ00p LIEJIBIX KOPHEH;

- OTIUEIUIEHUE KOPHS;

- pa3ioKeHHE Ha MHOKUTENHU (BKIIIOUYast

METOJ1 HEONPENeIEHHBIX KOI(PPHUITUEHTOR);

- TIOHIDKEHUE CTETICHHU;

- TOJICTAaHOBKA (3aMeHa MEePEeMEHHO).
HaxoauTthb 4ncioBbIE MPOMEXKYTKH, COACPKAIINE
KOpHU anredpandeckux ypaBHeHui. CoueraTsh
TOYHBIE U IPUOITMKEHHBIE METOIbI JUISI PEIICHUS
BOIIPOCOB O YHCJIE KOpHEH ypaBHEHUS (Ha

CaMOCTOSITEJIbHO OOHAPY>KUBATh U
bopMynupoBaTh yueOHYIO
npoOJieMy, onpenensaTs nenb Y /1;
BBIJIBUTATh BEPCUU PEIICHUS
po06sieMbl, 0CO3HaBATh (U
WHTEPIPETUPOBATH B CITyJac
HEOOXOUMOCTH ) KOHECUHBIN
pe3ynbTaT, BRIOUpaTh CPEICTBA
JTOCTIDKCHHUSI TIETTN 13
PEJIOKEHHBIX, a TAK)KE UCKATh UX
CaMOCTOSITEIILHO;

paboTas 1o TUIaHy, CBEPSATH CBOU
JNEUCTBHUS C LUEJIbIO U, IPU
HEO0OXOJIMMOCTHU, UCTIPABJISITh
OIIUOKH CAMOCTOSITENBHO (B TOM
YHUCJIe U KOPPEKTUPOBAThH TIAH);

aHaJIU3UpPOBATh,
KJaccu(uIUpoBaTh U
(baKTbl U SIBICHUS;
JaBaTh OMpPEICTICHUS TOHATHSIM.

CpaBHMBATb,
00001aTer
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

OTpE3KE).

3. CteneHnb ¢ JeHCTBUTEIBHBLIM MOKA3aTeJIeM

JlercTBUTENBHBIC YHCIIA.
beckoneuHo yObIBatoias
reOMETpHUYECKAas IPOrPECCHS.
ApudmeTnyeckuit KOpeHb
HATypaJbHOU CTETICHH.

CrteneHb ¢ palliOHAIBHBIM U
JIEUCTBUTEIILHBIM IIOKA3aTEJIEM.

Haxonuth cymmy OeckoHeYyHO YyOBbIBaromiei
re€OMETPUIECKON IIPOTPECCHH.
IlepeBoguTh  OECKOHEUHYIO  MEPUOIUYECKYIO

JpoOb B OOBIKHOBEHHYIO JPOOb.
DopMyJIHPOBATH OIIPEACIICHUE KOPHSA
HATypaJIbHOU CTEIICHHU.

IIpumeHsATH CBOKCTBA apu(PMETHUECKUX KOPHEN
IIPU YIPOIIEHUH BBIPAKECHUM.
IIpeoOpa3oBBIBAaTH BHIPAXKEHHUSI COJEPKALIUE
CTEIICHH C PalMOHAIBHBIM U IEUCTBUTEIBHBIM
IIOKa3aTEeIIEM.

CaMOCTOSTENIbHO OOHAPYKUBATh U
dbopMyIUpoOBaTh YUEOHYIO
npo0JieMy, onpeaensaTs nenb Y /1;
COCTaBJIATH (MHIUBUAYATHHO WU B
TpyNIe) IIaH peleHus NpooIeMbl
(BBIMIOJIHEHUS TIPOCKTA);

paboTas 1o 1iaHy, CBEpPSATh CBOU
JEUCTBUSA C LEJbIO U, IPU
HEO0OXOIMMOCTH, UCTIPABJISATH
OIUOKH CAMOCTOSITENHHO (B TOM
YUCJie U KOPPEKTUPOBATH IJIAH);
MPOBOJUTH HaOIr0IEHNE u
HKCHEPUMEHT TMOJ, PYKOBOACTBOM
YUUTETIS;

OCYIIECTBJISITh PACHIMPEHHBIN MTOUCK
uHbOpMAIIUU C  HCIOJIH30BAHUEM
pecypcoB 6ubnnorek u MuTepHera;
co3gaBatb M MpeoOpa3oBHIBATH
MOJEIM U CXEMbl JUIS pEIIeHUus
3ajay;

OCYIIECTBIISITh ~ BBIOOp  Hambosee
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

3((PEKTUBHBIX CIIOCOOOB peIICHUS

3a/1a4y B 3aBUCUMOCTH oT
KOHKPETHBIX YCIIOBH;
aHAJIN3UPOBATh, CpPaBHUBATb,

KiaccuunupoBath 1 060011aTH;

4, DneMeHTapHble PYHKIMU (CTENEHHAs, MOKA3aTeJbHas, Jorapugpmuyde

CKas, TpI/IFOHOMeTpl/I‘IeCKaﬂ)

OcHOBHBIE CBOWCTBA (PYHKIUH.
OrpaHn4eHHOCTb, YETHOCTh U
HEUYETHOCTb, NEPUOAUIHOCTD.
Touku MakcuMymMa U MUHUMYyMa.
[ToHATHE O HEMPEPHIBHOCTHU
(GyHKLIMH.

Hctopusi BOSHUKHOBEHUSA
J0TapudMoB.

[Tonsitue norapudma. Jlenctus c
norapupmMamu

Hucio e.

[IpeoOpazoBanme BhIpaKCHUH,
COJIEp KaIllUX PaJUKaJIbl, CTEIIEHU
U JIOrapu(pMBI.

CrenenHas GyHKIHS C IETbIM,
JIPOOHBIM M UPPAITMIOHATIEHBIM
MoKa3aTeJIsiIMU, €€ CBOMCTBA U

[lo rpadukam QyHKIMII ONUCHIBATH UX CBOMCTBA

(MOHOTOHHOCTB, HaJIMYUC TOYCK MAKCHMYyMa,
MHUHHUMYMaA, 3HAYCHUA MaKCHUMYMOB )51
MHUHHUMYMOB, OI'PaHUYCHHOCTD, YCTHOCTD,

HEYETHOCTb, IEPUOUYHOCTD).

IpuBoauTh npuMepsbl GYHKLIHMA (3a1TaHHBIX C
MOMOIILI0 (OpMYJIBI WITH Tpaduka), 001 Jar0IIX
CBOMCTBaMHU (HarpuMep, OrPaHUYEHHOCTH).
AHAJIM3UPOBATH NOBeIeHNE QYHKIUI Ha
Pa3IMYHBIX yyacTKax 00JIacTH OIpeeIeHHUs,
CpaBHUBATH CKOPOCTH BO3pacTaHus (yObIBaHUS)
byHKITUH.

D®opMyIMPOBATH ONPEICICHHS EPEUNCICHHBIX
CBOWCTB.

BoimosaHaTs npeoOpa3zoBaHus UPPALIMOHATBHBIX,
CTENEHHBIX, JIOrapu(PMUIECKUX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

CaMOCTOSTENIbHO OOHAPYKUBATh U
dbopmynrpoBaTh yueOHYyIO
npobJieMy, onpeaenarh nenb Y /1,
COCTaBJIATH (MHIUBUAYATHHO WU B
TpyNIie) IIaH pelieHus IpooIeMbl
(BBIMIOJIHEHUSI TIPOCKTA);

paboTas 1o TUIaHy, CBEPSAThH CBOU
JNEUCTBHUS C LUEIbIO U, IIPU
HEO0OXOJIMMOCTHU, UCTIPABIISITh
OIIUOKH CAMOCTOSITENBHO (B TOM
YHUCJIe U KOPPEKTUPOBATh TUIAH);
MPOBOJIUTH HaOII0/ICHHE u
OKCIIEPUMEHT TI0J PYKOBOJCTBOM
YUUTETIS;

OCYIIECTBIISITh PACHIMPECHHBIN MTOUCK

uH(pOpMaAIUU C  HCIOJIb30BAHUEM
pecypcoB 6ubmorek u uTepHera;
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

rpaduk.

[Tonsatue oOpaTHON QYyHKITUH.
IlokazarenbHas u
norapudmuueckas QyHKINU, UX
CBOMCTBA U TpaUKH.

Pemienne ypaBHeHUl 1
HEPABEHCTB, COJIEPKALUX
CTETEHHYIO, JIOTApU(PMUUECKYIO U
NOKa3aTelbHYI0 (QYHKIUU.
[TpoMexyTKH 3HAKOIIOCTOSIHCTBA
HemnpepbIBHON (QyHKUIMU. MeTon
WHTEPBAJIOB.

Onpenenenue
TPUTOHOMETPUUECKUX (QYHKIIHI.
CBolicTBa TPUTOHOMETPUUECKUX
(YHKITUH: 4€THOCTH/HECYETHOCTb,
NEPUOANYHOCTb.

['padvku TPUTOHOMETPUYECKUX
(GyHKLIMA.

CooTHOIIEHUS MEXKTY
TPUTOHOMETPUUYECKUMU
(GYHKIIUSIMU OJTHOTO apTyMEHTa.

PemaTe uppanMoHainbHbIE, IOKA3aTEIbHBIC,
Jorapu(pMUUECKUe U TPUTOHOMETPUUECKHUE
YpaBHEHUSI, HEPABEHCTBA U UX CHCTEMBI.
Crpoutb rpapuku 31eMeHTapHbIX QYHKIUH, B
TOM YHCJIE UCIIOJIBb3YsI Ipa)ONIOCTPOUTEINH,
M3y4aTh CBOMCTBA JIEMEHTAPHBIX PYHKIUHN MO
uX rpadukam, BIIBUTaTh TUIIOTE3bI O
KOJIMYECTBE KOPHEW YPABHEHUH, COEPKALINX
AJIEMEHTapHble QYHKINH, U IPOBEPSTH UX.
BbinosHATL 1peobpazoBanus rpad)uKoB
AJIeMEHTApHBIX (PYHKIUI: CABUTH BAOJb
KOOPJIMHATHBIX OCEH, CKATHE U PACTSIKEHUE,
OTpaX€HHE OTHOCUTEIBHO OCEH,

NMOCTPOeHMe TPAPUKOB C MOAYJISIMH, IOCTPOCHHE
rpaduka oOpaTHOM QYHKITUH.

co3maBaTh W TpeoOpa3OBHIBAThH
MOJICTM W CXEMBl JJIsl PeUICHHS
3ajady;

OCYIIECTBIISITh  BBIOOp  Hambomee
3¢ (PEKTUBHBIX CIOCOOOB pPEIICHHUS

3a1a4y B 3aBUCHUMOCTH oT
KOHKPETHBIX YCIIOBH;
aHAJIN3UPOBATh, CpaBHUBATb,

KI1accupumupoBath W 00001IaTh
(aKThI U SIBJICHUS,
JaBaTh OMPEICICHUS TTOHATHSIM.
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

dopMyIibl TPUBEACHHUS.
Dopmyiibl cinoxeHust. Dopmyibl
peoOpa3oBaHus CyMMBbI B
npousBeneHue. opmyna
BCIIOMOTI'aTEJILHOTO apryMEHTA.
[IpeoOpazoBaHue BbIpaXKCHUH,
COJIepIKaIlUX
TPUTOHOMETPHUUECKUE (QYHKIIUU.
ApKQYHKIIUU U UX TPAPUKH.
Tpuronomerpuueckue
ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI.

[IpeoOpazoBanus rpadMKoB

GyHKIMIA.

5. [IpousBoaHasi M ee NPUMEHEHHE

[TonsTue npenena
MOCIIEA0BATEIBHOCTH.
CymectBoBaHue npenena
MOHOTOHHOM OTpaHNYEHHOU
IIOCIIEA0BATEIILHOCTH.

[lonsTue o mpenene QyHKUUU B

TOYKEC. TeOpeMI)I 0 Ipcaciax.

OO0bsICHATP ¥ WLIKOCTPUPOBATHb  TOHSITHE
npenena  mocienoBaresbHOCTH.  [IpuBOaUTH
MpUMEpPHl  MOCJEIOBAaTEILHOCTEN,  MMEIOUIUX

MPEAEN U HE UMEIOIIMX Mpeena.
IHosb30BaTBLCH TEOPEMOM O MPEaAETIe MOHOTOHHOMU
OTPAHUYEHHOW MOCIEA0BATEIBHOCTH.
BbruncasiTe npeessl mociie10BareIbHOCTEN.

CaMOCTOSITENIbHO OOHAPYKUBATh U
bopMynrpoBaTh yueOHYIO
npoOJieMy, onpeaessTh neib Y /;
COCTaBJIATh (MHAMBUIYaJIbHO WM B
rpymie) IiaH peleHus mpooIeMsbl
(BBITIOJIHEHUSI TIPOCKTA);

paboTas 1o 1iaHy, CBEpsATh CBOU
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OcHOBHOE coJiepKaHue 1o

XapakTepucTHKA OCHOBHBIX BH/0B
NeATeJIbHOCTH Y4eHUKA

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

TeMam (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
IToBenenue byHKIIUN Ha | OOBSICHATD W WUIIOCTPUPOBATHh  TOHSITHE JNEUCTBUS C UETBIO U, IPU
0ECKOHEYHOCTH. ACUMIITOTHI. npenena GyHKIUMU B Touke. [IpUBOAUTE mpUMEpDI HEO0OXOIMMOCTH, UCTIPABJIAThH
[Tpupamienue aprymMeHTa, | QyHKIUH, HE HMEIONUX TMpeaeia B HEKOTOPOM OIIMOKU CaMOCTOSITENLHO (B TOM
npupaiieHne QyHKITHH. TOUKE. YUCJIEe U KOPPEKTUPOBATH IJIAH);
[TonsiTne 0 MPOU3BOAHON | BhIUMCAATH TIpeesibl (QyHKIIUA. MPOBOJUTH HaOJII0/ICHHE u

(YHKIMU B TOYKE.
[eomerpuueckuii u undeckuii
CMBICJI IIPOU3BOJHOM
[IpousBonubie GyHKIUNA: Yy=X*,
rme aeR, y=a", y=sinx,
y=cosx, y=1log, x

IIpaBuna
CYMMEBI,
YaCTHOTO.

muddepeHunpoBaHus
IPOU3BEICHUS u

[IpousBonHas QyHKIMH
y=1(@X).
[TpousBonHast 06paTHOI

GbyHKIUY.

Bropas npousBomHas wu @ e€
(M3UYECKUN CMBICI.
byHKIUH c

TIOMOIIBIO TTPOU3BOTHOM.

HUccaenoBanue

AHaJIM3UPOBATh TIOBEICHHE  (PYHKIMIA

X—+0 mpu X =~ HaxoIWTh aCHMIITOTHI.

pu

BoruucaaTs npupaiienue GyHKIIUA B TOUKE.
CocTraBasiTb M HCCIEI0BAaTh  Pa3HOCTHOE

A
OTHOIICHUC E, AcJIaTb BBIBOJAbI O CTPCMIICHHUH

A

y
Pa3HOCTHOTO OTHOIICHHUSA ~* HPH AX—0,

Haxonuthb nipezies1 pa3HOCTHOTO OTHOIICHHS.
BoruucjaaTs 3HauYeHUE MPOU3BOMHON (YHKIIMU B
TOYKe (10 OTIPEICIICHHUIO).

Haxoauthb yrioBoii ko3 GUIMEHT KacaTeabHON K
rpaduky GyHKIIUU B TOUKE C 3aJaHHON abcuuccoi
XO .

3anuceIBaTh ypaBHEHUE KacaTeIbHOU K rpaduKy
(GyHKIMU, 3a]JaHHOIN B TOYKE.

Haxoauth MrHOBEHHYIO CKOPOCTh W3MEHEHUS

OKCIIEPUMEHT 0l PYKOBOJCTBOM
YUUTEIIS;

OCYIIECTBJISITh PACHIMPEHHBIN MTOUCK
uHbOpMAIIUU C  HCIOJIb30BAHUEM
pecypcoB 6ubmotek u UuTepHera;
co3maBaTh M IPeoOpa3OBHIBAThH
MOJEITA W CXEMBI [JII PEIICHUS
3ajady;

OCYIIECTBIISITh  BBIOOp  Hambosnee
3 PEKTUBHBIX CIIOCOOOB pPEIICHUS
3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHU;
aHAJM3UPOBATh, CPABHUBATH,
KiaccupuuupoBaTh U 0000IIATH;
(baKTbl U IBJICHUS;

JaBaTh OMPEICICHUS TTOHITHSIM.
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OcHOBHOE coJiepKaHue 1o

XapakTepucTHKA OCHOBHBIX BH/0B
NeATeJIbHOCTH Y4eHUKA

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

TeMam (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
JlocTarounblie yCIIOBUS | PYHKIIUH.
BO3pacTaHus (yobiBanusi) | Haxonquth MPOU3BOJIHBIE AIIEMEHTAPHBIX
GbyHKITUH (GyHKIIHIA.
HeoOxomumbie ycnoBus Touek | BbIBoZUTH " HCIO0JIB30BATH npaBuia

MaKCUMyMa U MUHUMYyMa.
JlocTaTrouHbIE YyCIOBUS
MaKCHMyMa U MUHUMYyMa.
[IpaBuno HaxOXICHUS
HauOONbIIEr0 W HAUMEHBIIETO
3HaYEeHUN (PYHKITUH.
HUccnenosanue byHKIMMA u
MOCTPOEHHE rPauKOB.

BBIYMCIICHUS IPOU3BOHOM.

HaxonuTh mpon3BOIHBIE CYMMBI U TIPOU3BEACHHUS
IBYX (PyHKUHN; YaCTHOTO.

HaxoauTh npou3BOIHYIO CIIOKHON (PYHKILINU.
HaxoauTh npoun3BoiHyt0 o0paTHO QyHKIUY.
Joka3biBaTh  GopMynsl  nuddepeHpoBanus
CyMMbl W mpomsBeneHus N (N > 2) ¢dyHKOUH
METOAOM MaTeMaTH4eCKON MHIYKITHH.

HaxonuTth BTOpYIO TPOM3BOAHYIO M YCKOpPEHHE
IpOILECCa, OMUCHIBAEMOI0 C MOMOULIBIO (POPMYJIBL.
HaxoauTth npoMexyTKH BO3pacTaHUs U yObIBaHUS
byHKIUY.

Jloka3pIBaTh, YTO 3a7aHHast (PYHKIUS BO3pACTaET
(yObIBaeT) Ha yKa3aHHOM ITPOMEXKYTKE.

HaxonuThs TOUYKM MHHMMyMa ¥ MaKCHMyMa
byHKIUY.

Haxonuth Hanbounpllee 1 HaMMEHbIIIee 3HAYCHHUE
(yHKLIMU HA OTPE3KE.
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

Haxozme HauOoJIbIIIee ¥ HaUMCHBIIICEC 3HAUCHUE

byHKIHH.

HccaenoBarn (GyHKIHIO c MTOMOIIIbIO
MIPOU3BOTHOM M CTPOUTH €€ TpaduK.

IIpuMeHATH,  TPOW3BOAHYIO TPU  PEIICHUU
TEKCTOBBIX, TEOMETPHUYECCKHUX, (UIHUECKUX U

JPYTHUX 3a/1a4.

6. UuTerpaj u ero npuJjioskeHust

[imomaib KpUBOJIMHENHOM
Tparenuu.

[Tonsatue 00 uHTErpaie Kak
TJTONIAIA KPUBOJIMHENHOM
Tparneuuu.

®opmyna Herorona-Jleitonuna.

ITepBooGpa3znas. Tabnuia
MepBOOOPA3HBIX.
[IpaBuna HaxoXAEHUA
MepBOOOPA3HBIX.

BolunciasiTh mwiomaab KpUuBOJIUHENHON
Tpaneuuu.

Haxonuth npubiauKeHHbIE 3HAYEHUSI HHTETPAJIOB.
Boruncasith mwionaas KpUBOJIMHEMHON Tpareuu
C IIOMOILBIO UHTETpAJIA.

Haxoautb nepBooOpa3Hbie dI1eMEHTAPHBIX
(yukumii, nepoobpasusie f(x)+g(x), kf(x) n

f (kx+b).

CaMOCTOSTENIbHO OOHAPYKUBATh U
bopMynrpoBaTh YUeOHYIO
npoOJieMy, onpeaensiTs nenb Y /1;
COCTaBJIATh (MHIUBUAYATbHO WU B
rpymIe) Miad peleHus mpooieMsl
(BBIMIOJIHEHUS TIPOCKTA);

paboTas 1o 1iaHy, CBEpsATh CBOU
JNEUCTBHUS C LUEIbIO U, IIPU
HEO0OXOIMMOCTH, UCTIPABJISAThH
OIUOKH CAMOCTOSITEIHHO (B TOM
qHClie U KOPPEKTUPOBATH TUIaH);

MPOBOJUTH HaOIr0IEHNE u
OKCIEPUMEHT TMOJI PYKOBOJCTBOM
YUUTEIIS;
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

OCYIIIECTBIIATh PACIIUPEHHBIA TOUCK
uHpoOpMalMl C  HUCIOJIb30BaHUEM
pecypcoB oubmnorek u MutepHera;
co3maBaTb M MPeoOpa3oBHIBATH
MOJETM W CXEMBI [JISl PEIICHUS
3ajay;

OCYILIECTBJIAT,  BBIOOp  HamboJee
3((PEKTUBHBIX CIIOCOOOB peIICHUS
3a7a4 B 3aBUCUMOCTH oT
KOHKPETHBIX YCIIOBHUH;
aHAJTM3UPOBATH, CpaBHUBATb,
KiaccupuuupoBath M 00001IaTH
(aKTbl U SIBJICHUS;

7. BeposITHOCTH M CTATHCTHKA, KOMOMHATOPUKA

ITonsaTne 0 METOJIE
MaTEeMaTUYeCKOU NHIYKIIUH.
Br16opku, couetanusl.
bunomuanbHbie KOAPHULIUEHTHI.
bunom Herotona. Tpeyronbpauk
[Tackaiss 1 ero cBOMCTBA.
Onpenenenue U npuMepbl
ucnbslTanni bepnyim. @opmyia
JUIs1 BEPOSITHOCTH YHUCJIA YCIIEXOB
B CEpPUU UCHBITAaHUN bepHyIu.

OnepupoBath hopmysiaMu JUIsl Uucia
ynopsiioueHuit Habopa u3 N 371eMeHTOB,
YIOPSAOUYCHHBIX U HEYNOPSIIOUEHHBIX BEIOOPOK N
snemMeHToB U3 N, uncna nap couetaHuii B
MHOecTBe U3 2N 371eMEeHTOB.

Joka3biBaTh popmyny Ounoma HeroToHa 1
OCHOBHBIC KOMOMHATOPHBIE COOTHOIIICHUS HA
OuHOMHANIbHBIE KOA(DOUITMESHTHI.

Hoab30BaTbCs TpeyroabHUKOM llackans mis
penieHus 3a71a4 0 OMHOMHATBHBIX

CaMOCTOSITEJIbHO OOHAPY>KUBATh U
bopMynrpoBaTh yueOHYIO
npoOJieMy, onpenensTs neib Y /1;
COCTaBJIATH (MHAUBUIYATIHHO WIH B
TpyIIe) TUIaH PEIIeHHs TPOOJIeMbl
(BBIMIOJIHEHUS TTPOEKTA);

paboTas 1o 1iaHy, CBEpsATh CBOU
JIEUCTBUS C LEJIBIO U, TIPU
HEO0OXOJIMMOCTHU, UCTIPABIISITh
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

MaremaTndeckoe 0OKuJaHue U
IUCIIEPCHSI YHCIIA YCIIEXOB B
WCIIBITAaHUK bepryin.
OcCHOBHBIE IPUMEPHI CTyUYAUHBIX
BEJIMYMH. MareMaTnieckoe
0XKUJAaHHE, TUCTICPCUS
CIIy4allHOW BEJIUYUHBL.
He3aBucumele cinyuaiiubie
BEJIMYUHBI U COOBITHS.
IIpencrasienue o 3aKoHe
OOJIBIINX YMCENT IS
MOCJIEIOBATEILHOCTH
HE3aBUCHUMBIX HCIBITAHUI.
EcrecTBeHHOHayuYHbIE
MIPUMEHEHUS 3aKOHA OOJIBIIINX
yucen. OueHkKa BEpOSTHOCTHBIX
XapaKTEPUCTHUK
(MaTeMaTHUYECKOT0 OXKHUIAHUS,
JUCTIEPCUN ) CITyYalHBIX COOBITHI
Y CIIy4alHBIX BEJIUYUH I10
CTaTUCTUYECKUM JaHHBIM.
IIpencrasnenue o

Kod(punreHTax.

BbIuncIATh BEPOSTHOCTD TONyYeHHS K yCIIexoB
B HCIbITaHUSAX bepHyum ¢ (BooO1ie roBops,
HEpaBHBIMH) MapaMeTpaMu P, (|, HAXOIUTh
MaTE€MaTUYECKOE 0°KUJIAHUE U JUCIIEPCHIO YKCIIa
YCIEXOB.

IIpuBoAMTH IPUMEPHI CIIyYalHBIX BEINYUH

(4uci0 ycrexoB B CEpUM UCIIBITAHUN, YUCIIO
HOMBITOK IIPU YIra/IbIBAHUH, PA3MEpPBI
BBIMTPBILIA/TPUOBLIN B 3aBUCUMOCTHU OT
CIIy4ailHbIX 00CTOSATEIBCTB U T.I1.).

HaxoauTh MaTreMaTHuecKoe 0XKUIAHUE U
JTUCIIEPCUIO CITyYallHOW BEJIMYHHBI B CIIy4ae
KOHEYHOI'0 YHCJIa UCXOJ0B.

YcraHaBauBaTh HE3aBUCUMOCTD CIIyYalHBIX
BEJIMYMH.

JleaaTb 000CHOBAaHHBIE MTPETOJIOKEHUS O
HE3aBUCUMOCTH CIIyYailHBIX BEJIUYHUH Ha
OCHOBAHHUM CTATUCTUYECKHUX JaHHBIX. UMeTh
npeacTaBjJeHne O 3aKOHE OOJBIIUX YUCET JIIs
MIOCJIEIOBATEIbHOCTH HE3aBUCUMBIX CIIyYaHBIX
BEJIMYMH; B YACTHOCTH NPEACTABIATH ceOe

OIIMOKH CaMOCTOSATENBHO (B TOM
YHUCJIC K KOPPEKTUPOBATh TUIAH);

MPOBOJAUTH HaAOJTIOICHHE u
OKCIIEPUMEHT TI0JT PYKOBOJCTBOM
YUUTEIIS,

OCYIIIECTBIIATh PACIIMPEHHBIN MTOMCK
UHPOpMAIIUU C  HCIOJIH30BAaHUEM
pecypcoB oubimotek u HTepHeTa;
co3maBaTh W TpeoOpa3OBHIBATH
MOJICTM M CXEMBl IS PCHICHUS

3aj1ad;
OCYILIECTBJISITh  BBIOOp  HaumboJiee
3((PEKTUBHBIX CIIOCOOOB pelIeHUS
3a/1a4y B 3aBUCUMOCTH oT
KOHKPETHBIX YCJIOBHUI;

aHAJIM3UPOBATh, CpaBHUBATb,
KiaccupuuupoBath M 00001IaThH

(baKTbl U IBJICHUS;
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

I‘COMCTpH‘I@CKOﬁ BCPOATHOCTH.

Pemenune npocrenmmx
MPUKJIAHBIX 33/1a4 Ha
F€OMETPUYECKUE BEPOATHOCTH.

MOPSIZIOK TUITHYHOTO OTKJIOHEHHUS OT CPEIHETO
3HA4YEHHS B 3aBUCHMOCTH OT YHCJIa UCIBITAHHIA.
IMoHuMAaTh POCTENIINE ECTECTBEHHOHAYYHBIE
MPUJIOKEHUS 3aKOHA OOJIBIIINX YKCEII, B T.4.
3aKOHBI MeHers.

Bbruncasth BEPOSITHOCTh MONAAAHUS CITy4YailHON
TOYKU (PUTYPHI B HEKOTOPYIO €€ YacTh IIPU
PaBHOMEPHOM pacipeeICHUN BEPOSATHOCTEMH.
BbIuMc/siTh BEPOATHOCTD MOJTYYCHUS
burypsl/KoHGUTYpaluy ¢ JaHHBIMU CBOWCTBAMHU
P CIy4aiiHOM BBIOOpE TapaMeTpoB.

8. KoMILIeKCHbBIE YHCJIa

HcTopust BOSBHUKHOBEHUS
KOMIIJICKCHBIX YHCEll,
0COOEHHOCTH MHOKECTBA
KOMIIJICKCHBIX UKCEJI.
JleicTBUTENbHAS Y MHAMAS
4acTh, MOAYJIb U apPTYMEHT
KOMIIICKCHOT'O YHCJIa.
KommiekcHas miIocKoCTb.

['eomeTpuueckast UHTEpHIpeTAIUS

KOMIIJICKCHBIX YHCCJI.

OcBouTb paznuyHbie (HOPMBI 3AITUCU KOMIUIEKCHBIX
quCcel: anredpanyeckasi, TPUTOHOMETPHYECKasl.
BBINOJIHATH JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMMU:
CJI0’KEHUE, BEIUMNTAHUE, YMHOKEHUE, AEJICHUE,
BO3BEJICHHUE B HATYPAJIbHYIO CTENIEHb, U3BJICYCHUE
KOpHS CTeneHu N, BBIOUpasi NoAXoa41yto Gopmy
3alUCH KOMIUIEKCHBIX YHUCET.

IlepexoauTs OT aireOpanyecKoi 3ammucu
KOMIUIEKCHOT'O YHCJIa K TPUTOHOMETPUYECKOU, OT
TPUTOHOMETPUUECKON (HOPMBI K alreOpandecKo.

® AHAIN3UPOBATh,

® CaMOCTOSITENIbHO OOHAPYKUBATh U

bopMyIUpOBaTh YICOHYIO
po0JieMy, OonpenensTs ueib Y /;

e pabortas Mo IUIaHy, CBEPSATh CBOU

JIEVCTBHUS C LEJIBIO U, IIPU
HEO0OXOMMOCTH, UCTIPABIISTH
OIUOKHU CAaMOCTOSTEIHHO (B TOM
YHCIIe ¥ KOPPEKTHUPOBATH IIJIAH);

CpaBHUBATb,
KJ1accupuuupoBath U 00001IATH
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OcHOBHOE coJiepKaHue 1o
TeMaM

XapakTepucTUKAa OCHOBHBIX BUI0B
NeSITeJIbHOCTH YYEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHI)

OcHOBHbIE BH/IbI YHHBEPCATbHBIX
yueOHbIx geicreuil (YY)

AnreOpaunyeckas u
TpUroHOMETpHruecKasi (OpMbl
3aMKUCH KOMIUIEKCHBIX YHCEIL.
Apudmernueckre IeHCTBUS HAl
KOMIUIEKCHBIMH YHCJIAMH B
pa3HbIX (hopMax 3amucHu.
KoMIIIIEKCHO conps)KEHHbIE
gucia. CBOMCTBAa KOMIUIEKCHO
COMNPSKEHHBIX YUCEIL.
Bo3Benenue B HaTypaibHYIO
crernensb (popmyna Myaspa),
M3BJICUEHUE KOPHS CTENEHH N.
[IpuMeHeHne KOMIUIEKCHBIX
yucen. OCHOBHas TeopeMa
anreOpsl (06€3 JoKa3aTeIbCTBA).

Jloka3pIBaTh CBOICTBA KOMIUIEKCHO COIPSIKEHHBIX
quced.

HN300paxkaTh KOMIUJIEKCHBIE YMCIIa TOYKAMU Ha
KOMIUIEKCHOM INTOCKOCTH. MIHTEpIpeTUpOBaTh HA
KOMIUIEKCHOU IJIOCKOCTH apuPMETUUECKUE
JNEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU.
®opMyJIMpPOBATH OCHOBHYIO TEOpPEMY alreOphl.
BriBoauTh npocTeine CieACTBUS U3 OCHOBHOM
TEOPEMBI alNreOpHhl.

Haxoaurb MHOTOYJIEH HAMMEHBIIEH CTEIICHH,
MMEIOIINI 3aJlaHHble KOpHU. HaxoauTe MHOTOWIEH
HAUMEHBIIEH CTENIEHU C IEMCTBUTEIbHBIMU

ko3 duleHTaM1, UMEIONTUI 3aJaHHBIE KOPHHU.
Haxoaurb KOpHU KBaJpaTHBIX YPABHEHUN C
JENUCTBUTEILHBIMH KOY(PHUITMEHTAMHU.
BbINOJHATH Pa3Io)KEeHNE MHOTOUYJIEHOB C
JEUCTBUTETHLHBIMHU KO3 (HUIIMEHTAMU HA TUHEHHBIC
MHOXUTEJN U Ha HEPA3JIOKUMBIE MHOKHUTEH C
JNENUCTBUTEIBHBIMU KO3(PPUIIMEHTAMHU.

¢ AHAJIM3UPOBATD,

(1)aKTI>I " SABJICHUA,

® OCYIIECTBIAThH paciupeHHbINn
MTOMCK uHbOopMaIuu C
UCTOJIb30BAHNEM pecypcoB

oubmmorek u MutepHera;

® OCYIIECTBISATH BBIOOpP HambOoJee

() PEKTUBHBIX CIIOCOOOB pPEIICHUS
3aJlay B 3aBUCHMOCTH  OT
KOHKPETHBIX YCIIOBHIA;

CpPaBHUBATb,
KJaccupuuupoBath U 00001IATH
(baKTbl U SBJICHUS;
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIECCA

IIporpammHuoe odecneyenmne:

IIporpamma mo MmaTemMaTHKe AJ1s1 KJIaCCOB

MOY MHOT'OITPO®UJIbHON TMMHA3UMU Ne 12 r. Teepu.
Kadeapa yuurenein Gpu3nKu, MATEeMATUKU, HHPOPMATHKHU
MOY MHOTI'OITPO®UJIBHON TUMHA3HHU Ne 12 r.Tepn.
2014 r.

X — Xl kiaace

1.

2.

3.

8.

9.

Anrebpa u Hayana ananuza, 10, aBt. 0. M. Konsarun, M.B. Tkauesa,
H.E. ®enoposa, M.U. [llaGynun - M.: «IIpocBemenne», 2013 r.
Anrebpa u Havana aHanuza, 11, aBt. FO. M. Konsarun, M.B. Tkauesa,
H.E. ®enoposa, M.U. [llaGynun - M.: «IIpocBemenne», 2013 r.
JunakTudyeckre Matepualibl o ainredpe W Hayainam aHaiauza 10 — 11
kitaccwl 2007 ron

KoHTposnbHble U mipoBepoyHbIe paboThl 1o anredpe 10 — 11 kmacce
Hpoda 2004 rox

3amauu no anredpe u Havaidam aHanusza 10 —11 kmacest C. M. Caaksn u
np. 2004 rox

[ToBTOpsieM W cucreMaru3upyeM IIKOJbHBIH Kypc anredoper B. C.
Kpamop 2002 ron

COopHuk 3a7a4 Mo MaremaTuke ajis nocrynaromux Bo BTY3bI M. N.
Ckanasu 2004 ron

['eomeTpus (ctepeometpusi) 10 — 11 kmaccst JI. C. AHactscsH u Jp.
2011 ron

YpaBHEHUsT W HEPABEHCTBA, coAepkammue mnapaMmerpel [, A.
Actpeduukuii 2003 rox

10.Tectsr (reometpust) 10 — 11 xmaccsr 2008 rox
11.Anrebpa ¥ Hayaja aHajgu3a: PEIICHHUE dK3aMEHAIMOHHBIX 3amay 11

kmacc  JI. . 3BaBuu u ap. poda 2006 roga

12. Anrebpa u Havana ananuza: 3600 3aga49 JUIs MIKOJI M IMOCTYIAIOIIUX B

By3bl JI. . 3BaBuu wu np. 2004 rox

HNHTEpHET - HCTOYHUKH

1.

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege -  OTKpBITBIH
O0auk 3amanuii EI'D nHa caiite ©UITU

http://school-collection.edu.ru/ — enunas kosuteknus HUQPOBBIX
00pa3oBaTeNbHbIX PECYPCOB.
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TexHnueckue cpeacTna

[lepcoHallbHBIN KOMITBIOTEP C TPUHTEPOM
MynbTUMEIUANPOEKTOP C IKPAHOM WJIM UHTEPAKTUBHAS JI0CKa
Kcepoxkc

W e

[IpunTep

YYEBHO-TIPAKTUYECKOE U YYEBHO-JIABOPATOPHOE

OBOPYJIOBAHUE

1. AynutopHasi J0CKa C MArHUTHOM MOBEPXHOCTHIO U HAOOPOM
MPUCTIOCOOJICHUM JJ1s1 KPETUICHUSI TaOJIUIY

2. KoMruieKT HHCTpYMEHTOB KJIACCHBIX: JIUHEHKA, TPAHCHIOPTHUD, YTOJIBHUK
(30°, 60°), yromsrux (45°, 45°), qupkys

3. KommiekT crepeomMeTpruecKux Tei (IEMOHCTPAIIMOHHBIN U pa31aTOYHBIN)

39



IIpunoxenne 1
KanengapHo - TeMaTuyecKoe IJIAHUPOBAHUE YUeOHOI0 MaTepuasa
no marematuke B 10 kiacce

o yqeﬁﬂnKaM: Anrebpa ¥ Havaja MaTeMaTH4ecKoro anamuza, 10,
aBT. 0. M. Konsarun, M.B. TkaueBa, H.E. ®enopoa, M.W. llaGynun - M.:
«IIpoceemienuey, 2013 r.

I'eomeTpus 10-11 knaccel, aBT. Atanacsu JI.C. u ap. - M., «IIpocBemenuey, 2013,
136 yacoB u3 pacuera 4 yaca B HejaeJo(pe3epn — 4 yaca)

anredpa - 2 4. B Henento B | monyroauu, 3 4. B Henento Bo |l momyroauu — Bcero 86
4acoB,

reoMeTpus - 2 4. B Hezenmo B | momyroauu, 1 4. B Hexemo Bo |l momyroaun — Bcero
50 gacoB

[Ipu monagaHuy KOHTPOJBHBIX pabOT Ha cyOOOTY WIIM MOHEIETbHUK KOJIHMYECTBO
4acoOB B TEME MOXET ObITh M3MEHEHO (YBEJIWYEHO WM yYMEHbIIEHO) Ha 1-2 3a
CYET YaCOB MOBTOPECHMUSI.

Neo ypoka Tema ypoka Hlata
MIPOBEICHUS

1. [Ipeamer crepeomeTpun. AKCHOMBI CTEPEOMETPUHU

2 [enpie 1 paroHaNIbHbIE YKCIia

3 HekoTtopele CBeIeHUs U3 aKCHOM

4, JlencTBUTENBHBIC YMCTIA

5 Pemenue 3aa4 Ha MPUMEHEHHE aKCHOM CTEPEOMETPHH
U UX CJIEACTBUU

6 beckoHeuHo yObIBaroIas reoMeTpuiecKasi Iporpeccus

7 [lapannenpHbie IPsSIMBIE B TPOCTPAHCTBE

8. beckoHeuHO yOBIBaIOIasi reOMETPpUUIECKAs IIPOTPECCUS

Q. [TapammeabHOCTh TPEX MPSIMBIX

10. BxoaHasi KoHTpoJibHAs padoTa Ne 1

11. ApudmMeTnuecKkii KOpeHb HaTypaJIbHOM CTENEHU

12, [TapannenbHOCTh IPSIMOM U MIIOCKOCTH

13. ApudmMeTnueckuii KOpeHb HaTyPAJIbHON CTENIEHU

14, [ToBTOpEHUE TEOPUH, PEIICHHE 3a/1a4 Ha
NapaJJIeTbHOCTh MPSMOH M TUIOCKOCTH

15. CreneHsb ¢ paloHaIbHBIM U JEHCTBUTEIHHBIM
noKa3aresieM

16. CkpelyBaroniyecs npsimbie

17. CteneHb ¢ pallMOHAIBHBIM U JIEUCTBUTEILHBIM
MOKa3aresieM

18. VYTi1bl ¢ COHANPABICHHBIMU CTOPOHAMHU. YTOJ MEXKIY
PSIMBIMU

19. CreneHb ¢ pallMOHAIBHBIM U IEUCTBUTEIBLHBIM
noKas3aresyieM
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20.

[ToBTOpEHME TeOpUHU, PEIICHHE 3a/1a4 Ha
napaJyIeIbHOCTh MPSIMOU U MIIOCKOCTH

21. O6o0maronuit ypok no teme «JlelcTBUTeIbHbIe
YHCIIa»

22, KonTpoasHast padora Ne 2 «IlapamiensHocTh
IPSIMBIX U TNIOCKOCTEN

23. Konrposabnasi pa6ora Ne 3 «JleiiCTBUTEIbHBIC YHCITA»

24, [TapannensHbie miockocTH. CBOMCTBA MapalIeIbHBIX
IJIOCKOCTEN

25. CreneHnHast QyHKIUs, €€ CBOMCTBA U rpaduk

26. [TapamnensHbie mIockocTH. CBONCTBA MapaieIbHbIX
IJIOCKOCTEN

21. CreneHHasi QyHKIIMsI, €€ CBOMCTBA U TpaduK

28. [Tapamnenenunen

29. PaBHOCHIIbHBIE YpDaBHEHHSI 1 HEPABEHCTBA

30. Terparap

31. PaBHOCUIIbHBIE YpaBHEHHS U HEPABEHCTBA

32. 3aJ1auy Ha IOCTPOCHUE CECUCHUN

33. WpparmonanpHble ypaBHEHHUS

34, 3aaun Ha MOCTPOCHUE CEUCHUN

35. WpparmonanpHble ypaBHEHHUS

36. Konrpoabnasi pa6ora Ne 4 «IlapanienbHoCTb
IJIOCKOCTEN

37. O6o6maronuit ypok o teme «CteneHHast QyHKITHs

38. [TapannenbHbie OpsIMbIE, EPIECHANKYIISIPHBIE K
r1ockocTu. [Ipu3Hak nepneHaAuKyIsspHOCTH IPSIMOK U
TUTIOCKOCTH

39. O6o6matronuit ypok mo teme «CreneHHast QyHKIHSI

40. Teopema 0 npsIMOi, IEPIIEHANKYIISIPHOM K IIJIOCKOCTH

4]. Konrpoabnasi padora Ne 5 «Crenennast QyHKIUsD

42. Pemienue 3aa4y Ha NEPIEHUKYJIIPHOCTD MPSIMOU U
IJIOCKOCTH

43. [TokazaTenbHast GyHKIHS, €€ CBOMCTBA U rpaduK

44 Pemrenne 3ama4y Ha MEPIIEHANKYJIAPHOCTD NPSMOU U
TUTIOCKOCTH

45. [Toka3zaTenbHast yHKIUS, €€ CBOMCTBA U rpaduk

46. Pemenune 3a1a4 Ha NEPIEHAUKYISIPHOCTD IPSIMOU U
IJIOCKOCTH

471. Iloka3aresbHbIE YPABHEHHUS

48. PaccrosiHne oT ToukH 10 IIocKoCTH. Teopema o Tpex
NEePIEeHINKYIIIpax

49, [TokazarenpHBIC YpaBHEHUS

50. PaccrosiHue oT TOUKHM 710 MIIOCKOCTH. Teopema o Tpex
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NepHeHANKYJIIsIpax

5l. IToka3arenbHbIC HEPABEHCTBA

52. Yron Mexay NpsMON U MIIOCKOCTHIO

53. [TokazarenpHbIC HEPABEHCTBA

54, YroJ1 MEKTy IPSIMOM U IITIOCKOCTBIO

99. CucteMbl OKA3aTeJbHBIX YPABHEHUN U HEPABEHCTB

56. Yron Mexay NpsMON U MIIOCKOCTHIO

o7. CucteMbl TOKa3aTeJbHbIX YPABHEHUH U HEPABEHCTB

58. JByrpannsiil yroii. [Ipu3Hak nepneHauKyJIsipHOCTH
JIBYX IJIOCKOCTEHN

59. O6o6maronuit ypok no teme «llokazarenpHas
byHKIHS

60. JIByrpanHsbIil yroii. [Ipu3Hak neprneHIuKyIsipHOCTH
JIBYX TJIOCKOCTEN

61. Kontpoabnas padora Ne 6 «Iloka3arenbHas
hYyHKITUSDY

62. [TpsiMOyToJIbHBIN TTapaIICIICHIE

63. Jlorapudmbl

64. [leprieHTUKYJISIPHOCTD MJIOCKOCTEH

65. Jlorapudmer

66. [lepneHANKyJISIpPHOCTh TNIOCKOCTEN

67. CpoiicTBa JorapuMoB

68. Kounrpoabnasi pa6ora Ne 7 «llepnieHIuKyIIpHOCTD
OpSIMOH U TNTIOCKOCTH, IEPIIEHANKYISIPHOCTh
IJIOCKOCTEN

69. CpoiicTBa JoraprupmMoB

70. JlecsaiTuuHbIEe U HAaTypajbHbIE JIorapudmbl. Dopmyia
nepexoja

71. JlecsTnuHbIe U HATypaibHbIE Torapudmbl. Dopmyia
nepexoja

72. [Tonarue mHororpanHuka. [lpuzma

73. Jlorapudbmuueckasi GyHKIMs, €€ CBOMCTBA U Tpaduk

74. Jlorapudmuueckasi pyHKIUs, €€ CBOMCTBA U Ipaduk

7. JlorapudmMuyeckrie ypaBHEHUs

76. [Ipusma

77. JlorapudmMuueckre ypaBHEHUS

78. Jlorapudmuueckue HepaBeHCTBA

79. Jlorapudmuueckue HepaBeHCTBA

80. [Tpuzma

81. Oo6o6maromiit ypok o teme «Jlorapupmuueckas
(GYHKIMS»

82. KonTpoJasnasi padora Ne 8 «Jlorapudmudeckast

byHKIHS
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83.

Panuannas mepa yria

84. [Tupamuna. [IpaBunbpHas nupamuaa

85. [ToBOpOT TOYKM BOKPYT Hauajga KOOpIWHAT

86. [ToBOPOT TOYKH BOKPYT Hauajia KOOpJAUHAT

87, OmnpeneneHne CMHyca, KOCHHYCa U TaHT€HCa yria

88. [Inpamuna. [IpaBunbHas nupamuaa

89. OmnpeneneHre CUHyca, KOCUHYCa M TaHI'€HCA yria

90. 3HaKHU CHUHYyCa, KOCUHYCAa U TaHT€HCa

91. 3aBUCUMOCTB MEX]Iy CHUHYCOM, KOCUHYCOM U
TAHT€HCOM OJTHOTO M TOTO XK€ yTiia

92, [Tupamupa. [lpaBuiibHas nupaMua

93. 3aBHUCHUMOCTB MEX]Ty CUHYCOM, KOCHHYCOM U
TAHT€HCOM OJTHOTO M TOTO XK€ yriia

94, TpUrOHOMETPUUYECKUE TOXKIECTBA

95. TpUrOHOMETPHUYECKUE TOXKIECTBA

96. YceueHHas nupamujia

97, CuHyc, KOCUHYC U TaHT€HC YTJIOB 0. U -0,

98. DopMyJIBI CITOKESHHS

99. DopMyJIBI CITOKESHHSI

100. CummeTtpusd B npocTpaHcTBe. [loHATHE MPaBUIBHOTO
MHOTOTpaHHHUKA. DJIEMEHThl CHMMETPUHU MTPABUIIbHBIX
MHOTOTPaHHHUKOB

101. CuHyC, KOCUHYC Y TAaHT€HC ABOMHOTO yTJia

102. CuHycC, KOCUHYC M TAHT€HC ABOMHOTO yTJia

103. CuHyC, KOCUHYC, TAHT'€HC TIOJJOBUHHOTO yTja

104. Konrpoabnasi padora Ne 9 « MHOrOrpaHHUKI

105. DopMyIIbl TPUBEACHUS

106. DopMyJIbl IPUBEICHUS

107. CyMMma u pazHOCTbh cuHYCOB. CyMMa U pa3HOCTh
KOCHHYCOB

108. [Tonsarue BekTopa. PaBeHCTBO BEKTOPOB

109. Oo6o6matomuii ypok mno teme « Tpuronomerpudeckue
hopMyIIb»

110. KonTpoasnasi padora Ne 10 « Tpuronomerpuyeckue
hopMyIIbI)

111. YpaBHeHue COS X = a

112. CrnoxeHue U BBIMUTaHUE BEKTOPOB. CyMMa HECKOIBKUX
BEKTOPOB

113. YpaBHeHue COS X = a

114. YpaBHeHue COS X = a

115. YpaBHeHue Sin X =a

116. YMHOKEHHE BEKTOpA Ha YUCIIO

117. YpaBHenue Sin X =a
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118.

VYpaBHenwue Sin X =a

119. YpaBHenue tg X = a

120. Kommuranapasie BekTopsbl. [IpaBuiio napamienenumnena

121. VYpaBHeHue tg X = a

122. PenreHrne TpUrOHOMETPUYECKUX YPaBHEHUI

123. PenreHre TpUrOoHOMETPUYECKUX YPaBHEHUI

124, PaznoxxeHue BekTopa 1o TpeM HeKOMILJIaHAPHBIM
BEKTOpaM

125, Penrenne TpuroHoMeTpuueCKuX ypaBHEHUN

126. Pemienue TpuroHoMeTpuueCcKuX ypaBHEHUN

127. O06o0uarommil ypok no reme « TpuroHoMeTpu4ecKue
ypaBHEHUS

128. 3adet 1o Teme « BeKTOpbl B IpOCTPaHCTBEN

120. Kontpoabnas padora Ne 11 «Tpuronomerpuyeckue
ypaBHEHUS

130. O6o6mmaroree moBTopeHue Kypca anreopsl 10 kiacca

131. O6o6mmaroree moBTopeHue Kypca anreopsl 10 kiacca

132. Oo6o6maronee MOBTOpeHne Kypca reometpun 10
KJjacca

133. O6o6maromee moBTopeHne kKypca anreopsr 10 kmacca

134. Hrorosasi KOHTpoJIbHAas padora Ne 12

135. O6o06maroree moBTOpeHue Kypca reometpuu 10
KJlacca

136. O6o6mmaroree moBTopeHue Kypca anrebpnsl 10 kiracca

137. PesepBHblii ypok. O0o0I1Iat011I€e TOBTOPEHHE Kypca
maremaTuku 10 kiacca

138. PesepBHblit ypok. ObOoO1Iaro1iee NoOBTOPEHUE Kypca
maremaTuku 10 kimacca

139. PesepHbiii ypok. O6o0O1atoiiee moBTOpEeHUE Kypca
maremaTuku 10 kiacca

140. PesepHbiii ypok. O6o0O1atoiiee moBTOpEHUE Kypca

marematuku 10 Kiacca
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KasenaapHo - reMaTn4eckoe IJIaHUPOBaHKE Y4e0HOr0 MaTepuaJia
no marematuke B 10 kiacce

o yqeﬁﬂnKaM: Anrebpa ¥ Havaja MaTeMaTHYecKoro anamuza, 10,
aBT. 0. M. Konsrun, M.B. TkaueBa, H.E. ®enopoa, M.1. llaGynun - M.:
«IIpoceemenue», 2013 1.

I'eomeTpus 10-11 xmaccel, aBT. Atanacsu JI.C. u ap. - M., «IIpocsemienuey, 2013,
4 4 anreOpsnl v 2 4 reoMeTpun (6 yacoB B Hejaes10). Beero 204 yaca (peseps - 6
4acoB).

[Ipu monagaHuy KOHTPOJBHBIX pabOT Ha CyOOOTY WIJIM TIOHENIETbHUK KOJIHMYECTBO
4acoB B TEME MOXKET ObITh M3MEHEHO (YBEJIMYEHO WJIM YMEHBIIEHO) Ha 1-2 3a

CYET YaCOB MOBTOPECHMUSI.

No Conepxanue maTepuaia ara
YPOK MPOBEACHUSA
a
1 | BBognoe noBTopeHue (anredpa)
2 | BBonHoe noBTopenue (asredpa)
3 | BBogHOE oBTOpEHUE (TeoMeTpHs)
4 | BBonHOe noBTOpeHue (ainredpa)
5 | BBognoe noBTopenue (anredpa)
6 | BBonHOe noBTOpenue (reoMerpusi)
7 | BBonHOe noBTopenue (ayredpa)
8 | BBonHoe noBTopenue (asredpa)
9 | [IpeameT crepeomeTprur. AKCHOMBI CTEPEOMETPUHN
10 | MHoecTBa
11 | HexoTopble cCBEICHHS U3 aKCHOM
12 | Jloruka
13 | Jloruka
14 | Pemenue 3a1a4 Ha MPUMEHEHNE aKCUOM CTEPEOMETPUU U UX
CIEACTBUAN

15 | Bxoanasi KOHTpoJibHasi padoTa Ne 1

16 | [lonstue nenumocT. JleneHue CyMMBbI U TPOU3BEICHUS

17 | Tlonstue nenumoct. Jlenenre cyMMbl M IPOU3BEACHUS

18 | Pemenue 3a1a4 Ha MPUMEHEHNE aKCUOM CTEPEOMETPUU U UX
CJIECTBUU

19 | JlemeHue ¢ ocTaTKOM

20 | Jlenenue ¢ 0CTaTKOM

21 | Pemenue 3a7a4 Ha MPUMEHEHUE AKCHOM CTEPEOMETPUU U UX
CJI€ICTBUU

22 | Ilpu3Haku IETUMOCTH

23 | Ilpu3Haku NeTMMOCTH

24 | TlapannenbHbie IPSIMbIE B IPOCTPAHCTBE

25 | Pemenne ypaBHeHHI B LENBIX YUCIAX
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26

Penienune ypaBHEHUI B LIEJIBIX YUCIIAX

27 | [TapaniaenbHOCTh TPEX MPSIMBIX

28 | Ypok 000011eHHs M CUCTEMAaTH3alluK 3HaHUM «JleTmMocTh
qUCeI»

29 | KoutpoabHasi padora Ne 2 «/le1uMocTh YHCeT»

30 | [MapayenbHOCTH MPSIMOUN U TUIOCKOCTH

31 | MHOro4IeHsl OT OAHOTO IEPEMEHHOTO

32 | MHOro4WIeHBI OT OJTHOTO IIEPEMEHHOTO

33 | [loBTOpEHUE TeOpUH, PEIICHHE 3a/1a4 Ha apaJlIeIbHOCTh
PSIMOM U MIJIOCKOCTH

34 | Cxema I'opuepa

35 | MuorowreH P(X) u ero kopenb. Teopema besy

36 | [ToBTOpEeHME TeopuH, PEIICHNUE 3a/1a4 Ha MapaJJICIbHOCTh
MPSIMOU U TNTIOCKOCTH

37 | AnreGpanueckoe ypaBHeHnue. CiecTBUs U3 Teopembl besy

38 | Pemenue anreOpanyeckux ypaBHEHUHN pa3ioKEHUEM Ha
MHOXHUTEJH

39 | [loBTOpEHUE TeopuH, PeIICHHUE 3a/1a4 Ha MapaIeIbHOCTh
IIPSIMOU U TNTIOCKOCTH

40 | Pemenue anredpandecknx ypaBHEHUN pa3ioKeHUEM Ha
MHOXHUTEIIH

41 | Pemenue anrebpandecknx ypaBHEHUN pa3ioKeHUEM Ha
MHOXHUTEJH

42 | CkpemmBaronmecs mpsiMble

43 | HenumocThb nBywieHOB X" +a™Ha x+a. CuMMmeTpuyeckue
MHOTOWICHBI. MHOTOUJIEHBI OT HECKOJIBKHUX MEPEMEHHBIX

44 | JlenuMOCTh IBY4YJIeHOB X" +a™ Ha x+a. CUMMeTpuuecKue
MHOTOYWICHBI. MHOTOWJIEHBI OT HECKOJIBKHUX TTEPEMEHHBIX

45 | Y1uibl ¢ COHANpaBIEHHBIMU CTOPOHAMU. YTOJ MEXKIY
TIPSIMBIMU

46 | ®opmMyIbl COKPAIICHHOTO YMHOXKEHUS JJIs1 CTAPIINX
creneHer. bunom HeroToHa

47 | ®opmMyIbl COKPAIICHHOTO YMHOXKEHUS JJIs CTAPIINX
creneHer. bunom HeroToHa

48 | TloBTOpeHue Teopun, pelieHre 3a1a4 Ha MapajiieIbHOCTh
IIPSIMOM U IIJIOCKOCTH

49 | Cuctembl ypaBHEHUH

50 | Cucrembl ypaBHCHHIM

51 | [loBTOpEHME TEOpHUH, PELICHUE 3a/1a4 HA MapaIeIbHOCTh
MPSAMOM Y TNIOCKOCTHU

52 | Cuctembl ypaBHEHUI

53 | Ypok 0000mIeHus U CUCTEMAaTU3alNK 3HAaHUH

«MHorouneHsl. Alredopandeckre ypaBHEHUSD)
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54

HOBTOpCHI/IC TCOpHUH, PCHICHUC 3a4a4 Ha IMapaJlICIIbHOCTb
HpHMOﬁ " IIJIOCKOCTH

55 | KonrpoabHasi pa6ora Ne 3 «MHOroUJIEHBI.
AnreOpanyeckue ypaBHEHHD)

56 | /leficTBUTEIBHBIC YHCIA

57 | KonrpoabHasi pabora Ne 4 «[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEN

58 | beckoneuno yObIBaroIIas FeOMETPUUYECKasi IPOrPECCHUst

59 | beckoHeuHO yOBIBaIoIasi TeOMETpUUECKas MPOTPECCHs

60 | [TapamnenbHble IOCKOCTH. CBOMCTBA MapauIeIbHBIX
IJIOCKOCTEN

61 | ApubmMeTnueckuii KOpeHb HATYPATbHONU CTENEHH

62 | ApudMeTnueckuii KOpeHb HATYPATHLHONU CTENEHH

63 | [lapannenbHblie mnockocTy. CBOMCTBA MapaieNbHbBIX
IJIOCKOCTEN

64 | Apudmerndyeckuii KOpEHb HATYpaJIbHOM CTETICHH

65 | CremneHb ¢ palMOHATBLHBIM U I€HCTBUTEIBHBIM
MOKa3aTeJIIMU

66 | CBoiicTBa mapajuiebHbIX INIOCKOCTEN

67 | CremeHb ¢ palMOHATLHBIM M ICHCTBUTEIIHHBIM
MOKAa3aTeISIMH

68 | CremeHb ¢ palMOHATLHBIM U ICHCTBUTEIIHHBIM
MOKa3aTeISIMH

69 | Terpasap

70 | CteneHb ¢ pallMOHAIBHBIM U J€HCTBUTEIbHBIM
MOKa3aTeJIIMH

71 | Ypok 06001ieHus u cucreMaru3auuy 3HaHni «CTeneHs ¢
JEHCTBUTENIBHBIM [TOKA3aTEIEM»

72 | ITapannenenumnes

73 | KonTpoabHasi padora Ne 5 «CTeneHb ¢ IeHCTBUTEIBHBIM
MOKAa3aTEIeM»

74 | CrenenHas QpyHKus, €€ CBOICTBA U Tpaduk

/5 | 3agaun HAa TOCTPOEHHUE CEUCHU I

76 | CrenenHas (yHKIUs, €€ CBOMCTBA U rpaduk

/7 | CrenenHas (pyHKIUs, €€ CBOWCTBA U rpaduk

/8 | 3agaun HAa TOCTPOCHUE CCUCHUI

79 | Bzaumuo oOparsble pyHKImHA. CII0XKHBIC QYHKITUN

80 | Bzaumuo oOparable GyHKIuu. CIoXHBIE QYHKITUN

81 | O6GoO6IeHre Teopuu, peIIcHNe 3a1a4

82 | dpo6Ho — nuHeitHas QyHKIMs

83 | PaBHOCHUIIbHBIE ypAaBHEHHUS U HEPABEHCTBA

84 | KourpoabHasi padora Ne 6 «[lapanienbHOCTb
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IIJIOCKOCTEN»

85

PaBHOCHJIbHBIE YpaBHEHHUSI U HEPABEHCTBA

86

PaBHOCHUIIbHBIE YpaBHEHUSI U HEPABEHCTBA

87

[leprieHIMKYISIpHBIE NIPSMBIE B IPOCTPAHCTBE

88

WppannoHanbHble ypaBHEHHS

89

HppannoHanbHble ypaBHEHHS

90

HapaJIHCJIBHBIC IMPAMBIC, IICPIICHANKYJLIPHBIC IINIOCKOCTHU

91

WppanrionanbHble ypaBHEHUS

92

WppanrionansHble HEpaBEHCTBA

93

[Ipr3HaK nepneHaAuKyIIPHOCTH IPSIMOM U IIJIOCKOCTH

94

HppanmoHanpHble HEPAaBEHCTBA

95

Ypok 00001IeHNs 1 cucTeMaTu3anuy 3HaHui « CTteneHHas
GyHKIHS

96

Teopema 0 MpsIMOi, NEPIIECHAUKYIISIPHOMN K TIJIOCKOCTH

97

Kourposabnas padora Ne 7 «CreneHHast yHKITUSDY

98

[TokazaTenbHas GyHKIMA, €€ CBOMCTBA U rpadux

99

Pemenue 3aa4y Ha NEPIEHANKYJIAPHOCTD MPSAMOU U
IIJIOCKOCTH

100

Iloka3zaTenbHas QyHKIMSA, €€ CBOMCTBA U Tpaduk

101

IlokazarenbHbIE YPaBHEHHS

102

Pemienue 3a1a4y Ha NEPIEHIUKYJIAPHOCTD MPSAMOU U
MIJIOCKOCTH

103

Iloka3aTenbHbIC YPaBHCHUA

104

Iloka3aresbHBIE YPaBHEHHUS

105

Pemenue 3a1a4 Ha MEPIEHANKYJIAPHOCTD NPSAMOU U
IIJIOCKOCTH

106

IToxa3aTenbHbIC HCPaBCHCTBA

107

Iloka3aTenbHbIC HCPAaBCHCTBA

108

PaccTostHue oT TOUkM 10 mI0ocKocTU. Teopema o Tpex
NEePIEeHANKYJIISIpax

109

Cucrembl MoKa3aTeIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

110

CucrteMpl TOKa3aTENbHBIX YPaBHEHUN U HEPABEHCTB

111

Paccrosinue oT TOUKHM 70 MI0CKOCTH. Teopema o Tpex
MEePIEHANKYIISIpax

112

VYpok 000011eHNS U CUCTEMAaTHU3aIii 3HAHUN
«ITokazarenpHast QyHKIUS

113

KontposbHas pabora Ne 8 «IlokazatenpHas QyHKIIUS»

114

TeopeMa 0 Tpex NeprneHauKyJspax

115

Jlorapudmbr

116

Jlorapudmbr

117

YT0JI MEXIY IPSIMOU U TTTOCKOCTBIO

118

CoiicTBa orapupMoB

119

CoiicTBa orapupMoB
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120

[ToBTOpEHME TEOpHH, pELICHHUE 3a7a4 Ha TPUMEHEHUE
TEOPEMBI O TPEX MEPIEHIUKYISIPAX, HA YTOJI MEXKIY MPSIMON
U TUIOCKOCTBIO

121

JlecsiTuuHbie U HATypajbHbIe Jorapudmbl. Dopmyiia
repexoa.

122

JlecsiTuuHbie U HaTypajbHbIe Jorapudmer. Dopmyna
nepexona

123

IloBTOpEHNE TEOpUH, PELICHUE 3a/1a4 HA IPUMEHEHUE
TEOPEMBI O TPEX NEPHEHAUKYISAPAX, HA YTOJI MEXAY MPSAMOU
U IIJIOCKOCTBIO

124

JlecsiTuuHbie U HATypajbHbIE Jorapudmbl. Dopmyiia
repexona.

125

Jlorapudmuueckas GyHKIIMS, €€ CBONCTBA U Ipaduk

126

[loBTOpEHME TEOpUH, pEIICHUE 33/1a4 HA TIPUMEHEHUE
TEOPEMBI O TPEX NEPHEHAUKYIAPAX, HA YTOJI MEXAY MPSAMOU
U IJIOCKOCTBIO

127

Jlorapudmuaeckas GyHKITHS, €€ CBONCTBA U TpaduK.

128

JlorapudmMuueckre ypaBHEeHUs

129

[ToBTOpEHUE TEOpUH, PELICHUE 33/1a4 HA IPUMEHEHUE
TEOPEMBI O TPEX NEPHEHANKYISAPAX, HA YTOJI MEXKIY MPSAMOU
U TJIOCKOCTBIO

130

Jlorapudmuueckne ypaBHEHUs

131

Jlorapudmuuecknue ypaBHEHUs

132

JIByrpannsiil yrou. [IpusHak nepneHaAMKyIsspHOCTH ABYX
IIJIOCKOCTEN

133

Jlorapudpmuueckne HepaBEeHCTBA

134

JlorapudmMuueckue HepaBeHCTBA

135

JIByrpanssliil yroJi. [IpusHak neprneHauKyJIspHOCTH ABYX
IJIOCKOCTEN

136

Jlorapudmuueckre HepaBeHCTBA

137

Ypok 00001IeHNs U CHCTEMAaTH3aIii 3HAHUH
«Jlorapudgmuaeckast QyHKIHsD

138

[IpsIMOYTOJIBHBIN NapasUIeIennIIe ]

139

Kountpoabnas padora Ne9 «Jlorapudpmudeckas QyHKITUI»

140

Paagnannas mepa yria

141

[IpsIMOYTOJIBHBIN NapasuIesIeNUIIe]

142

IToBOPOT TOUKM BOKPYT Hauaja KOOpJAUHAT

143

[ToBOPOT TOUKM BOKPYT Hauaja KOOpJUHAT

144

[ToBTOpEHUE TEOpHH, pELIEHUE 3aaU 110 TEME
«llepnieHANKYIAPHOCTD MPAMOMN U TIOCKOCTH,
MEPIEHAUKYIISIPHOCTD IIOCKOCTE)

145

Omnpenenenne cuHyca, KOCMHYCa M TaHI€HCA yria

146

OmnpeneneHre cuHyca, KOCUHYCa U TaHT€Hca yriia
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147

[ToBTOpEHME TEOPHH, PELICHHUE 3aa4 110 TEME
«IlepnieHIUKYASIPHOCTD NMPSAMON U TUIOCKOCTH,
NEPIEHINKYISIPHOCTD INIOCKOCTEN)

148

3HaKM CHHYCA, KOCUHYCa U TaHI'€HCa

149

3aBHCHMOCTH MCKAY CHHYCOM, KOCMHYCOM UM TAHI'CHCOM
OJITHOI'O M TOI'O K€ yTIJla

150

KonrpoabHas padora Nel( «IleprieHauKyIIsIpHOCTD
IIPSIMOU U TINIOCKOCTH, NIEPIIEHIUKYJISIPHOCTD INIOCKOCTEN

151

3aBUCHUMOCTbD MCXKOY CHHYCOM, KOCMHYCOM M TAHI'CHCOM
OJHOI'0 M TOI'O K€ yIJia

152

TpuroHoMeTpruyecKue TOKAECTBA

153

[Tonsatue muaororpanuuka. Ilpusma

154

TpUroHOMETpHUYECKUE TOXKIECTBA

155

TpuUroHoMeTprYeCcKre TOXKIECTBA

156

IIpusma

157

CI/IHYC, KOCHHYC M TAHI'CHC YI'JIOB O 1 - O

158

DOopMYyIIbI CIOKEHUS

159

[Tpuzma

160

DOopMyIIbI CIOKEHUS

161

CuHyC, KOCUHYC U TaHI'€HC JABOMHOIO yria

162

IIpusma

163

CI/IHYC, KOCHHYC U TAHI'CHC ITOJIOBUHHOTI'O YI'JId

164

DopMyIbl TPUBEACHUS

165

ITupamua. [IpaBuiibHas nupamuia

166

@opMyJIbl IPUBEAECHUS

167

@opMyJIbl IPUBEAEHUS

168

ITupamua. [IpaBuiibHas nupamuaa

169

CYMMEI " Pa3HOCTb CMHYCOB. CYMMa N Pa3HOCTb KOCMHYCOB

170

HpOI/ISBGI[eHI/Ie KOCHMHYCOB 1 CHMHYCOB

171

ITupamua. [IpaBuiibHas nupamuia

172

Ypok 00001IeHNS M CUCTEMATH3aIlUKA 3HAHUM
«TpuroHomerprueckue HOPMYITBI»

173

Konrpoasnas padora Nell «Tpuronomerpuueckue
(hopMyITBDY

174

ITupamua. [IpaBuiibHas nupamMuaa

175

YpaBHeHue COS X=a

176

YpaBHeHue COS X=a

177

YceueHHnas nupamuia

178

YpaBHeHue Sin X=a

179

YpaBHeHue Sin X=a

180

YceueHHnas nupamuia

181

YpaBHenue tg X=a
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182

YpaBHeHue tg X=a

183

CI/IMMCTpI/IH B IIPOCTPAHCTBC. [TonsiTue IMpaBHIJIBHOT'O
MHOTI'OI'paHHHUKA. DJIeMEeHThI CUMMCTpPHUHU IIPABUIIBHBIX
MHOTI'OI'DAHHUKOB

184

TpuroHoMeTpryecKue ypaBHEHHUsI, CBOASAIINECS K
anrebpandeckuM. OTHOPOJIHBIE U JTUHEWHBIC YPABHEHHUSI

185

TpuroHoMeTpryecKue ypaBHEHHUsI, CBOASAIINECS K
anrebpandeckuM. OTHOPOIHBIE U JTMHEWHBIC YPABHEHHUSI

186

KonTpoabnasi padora Nel2 «MHOTOrpaHHUKH»

187

TpuronoMerpruueckue ypaBHEHHUsI, CBOASIINECS K
anredpandeckuM. OTHOPOIHBIE U JINHEWHbBIC YPABHEHUS

188

MeTtobl 3aMEHBI HEU3BECTHOI'O U PA3JIOKEHUS Ha
MHOKUTEN, METOJI OLICHKH IIPaBOM U JIEBOM YaCTeu
TPUTOHOMETPUYECKOTO YPABHEHUS

189

[lonarue BekTOpa. PaBeHCTBO BEKTOPOB

190

MeTobl 3aMEHBI HEU3BECTHOT'O U PA3JIOKEHUS Ha
MHOXHUTEN, METOJI OLICHKH MPAaBOW U JICBOM YacCTeu
TPUTOHOMETPUYECKOTO YPABHEHUS

191

MeToabl 3aMEHBI HEU3BECTHOTO U PA3JIOKEHHS Ha
MHOXHUTEN, METOJI OLICHKH MPAaBOW U JICBOM YacCTeu
TPUTOHOMETPUYECKOTO YPABHEHUS

192

CrnoxeHue U BEIYUTAHUE BCKTOPOB. CYMMa HCCKOJIbBKHUX
BCKTOPOB. YMHOXEHHuE BCKTOpPAa Ha 9YHCJIO

193

Cucremsbl TPUTOHOMCTPHUYICCKHUX ypaBHeHI/Iﬁ

194

Cucremsbl TPUTOHOMCTPHUICCKHUX ypaBHeHI/Iﬁ

195

Komrumanapusie Bektopsl. [IpaBuiio nmapamienenunena

196

TpuroHoMeTpruecKue HepaBeHCTBA

197

TpuroHomeTpruyeckre HEpaBeHCTBA

198

Pa3noxenue BeKTopa o TpeM HEKOMIUJIaHAPHBIM BEKTOpaM

199

VYpok 00001IeHNs U CHCTEMAaTH3aIii 3HAHUH
«TpuroHomerpuyeckue ypaBHEHUS

200

KonTpoabnas padora Ne 13 «Tpuronomerpruueckue
YpaBHEHUS»

201

3aueT no Teme «BEeKTOphI B TPOCTPAHCTBE

202

O6o6maroniee moBTOpeHue Kypca anredpsl 10 kinacca

203

Oo6o0maroiee moBTOpeHre Kypca anreops! 10 kiacca

204

O6o6maroniee moBTopeHue Kypca reomerpuu 10 kiacca

205

PesepBHbIif ypok. O0o00maroiiee moBTOpeHUe Kypca
MateMatuku 10 kiacca

o1




206

PeszepBHbIii ypok. Ob6oO1aroriee moBTOPEHUE Kypca
marematuku 10 Kiacca

207

PesepBHbIii ypok. Ob6oO1aroriee moBTOpEHUE Kypca
marematuku 10 Kiacca

208

PeseprHbIif ypok. O0o0maromee moBTOpeHUE Kypca
mareMatuku 10 knacca

209

PeseprHbIif ypok. O0o0maromee moBTOpEHUE Kypca
mareMatuku 10 knacca

210

PesepBHbIii ypok. O6oO1aroriee moBTOPEHUE Kypca
marematuku 10 Kiacca

Kasenaapno - reMaTnyeckoe IJIAHUPOBaHKMe Y4e0HOr0 MaTepuaJia

nmo martematuke B 11 Kiacce

Mmo y4yeOHMKAM: AureOpa ¥ HaJala MaTeMaTHYECKOTO
aBT. 0. M. Konsarun, M.B. TkaueBa, H.E. ®enopoa, M.M. IllaGynun - M.:
«IIpocsemenuey, 2013 1.
VYuebnuk: Aranacss JI.C. u ap. I'eomerpusa 10-11 xnaccet M., «IIpocBemenuey,
2013 r.
4 yaca aareOpsI u 2 yaca reomerpun. Beero 204 4 (pe3epB — 6 4acos).
[Ipu monajgaHuu KOHTPOJBHBIX pabOT Ha CyOOOTY WIJIM TTOHENIETbHUK KOJIHMYECTBO
4acoOB B TEeME MOXET ObITh M3MEHEHO (YBEJIWYEHO WM YMEHbIIIeHO) Ha 1-2 3a
CYET YaCOB MOBTOPECHMUSI.

agaimmza, 11,

No Conepxanue matepuana Jara
ypoKa IPOBEICHUS
1 [ToBTOpeHME Kypca anreOpsl U Havaia aHaim3a 3a 10 kiace
2 [ToBTOpeHME Kypca anreOpsl M Havana aHaim3a 3a 10 kiace
3 [TpsiMmoyTONTbHAS CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE
4 [ToBTOpeHMe Kypca anreOpsl U Havaia aHaim3a 3a 10 kiace
3 IToBTOpEeHne Kypca anreOpsl M Hayasia aHainu3a 3a 10 kiacc
6 Koopaunate! BekTopa
7 Ob6nacTh ornpeneneHusl © MHO>KECTBO 3HAUCHHIA
TPUTOHOMETPHUCCKUX (PYHKITHIA
8 Koopaunater BekTopa
9 OO6acTh onpenesneHrs 1 MHOKECTBO 3HAUCHHIM
TPUTOHOMETPHUCCKUX (DYHKITHIA
10 | YeTHOCTH, HEUETHOCTD, IEPUOAUIHOCTD
TPUTOHOMETPHUECKUX (DYHKITHIA
11 | CBs3b MKy KOOpAHHATAMH BEKTOPOB M KOOPIUHATAMHU
TOYEK
12 | YeTtHOCTDH, HEYETHOCTD, IEPUOIUIHOCTD

TPUTOHOMETPUUECKUX (PYHKITHI
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13

YeTHOCTh, HEYETHOCTh, NEPUOAUIHOCTD
TPUTOHOMETPUYECKUX (DYHKITUN

14 | BxogHasi KOHTpoJibHasi padoTa Ne 1

15 | Ilpocrteiimue 3aga9u B KOOPAMHATAX

16 | CpoiicTBa GyHKIIMH Y = COS X U €€ rpaduk

17 | CpoiicTBa GyHKIIMH Y = COS X U €€ rpaduk

18 | IlpocTeiimue 3agaun B KOOpAMHATAX

19 | CpoiicTBa hyHKIMH Y = COS X 1 €€ rpaduk

20 | CpoiicTBa yHKIHHU Y = SiN X 1 €€ rpaduk

21 | KonrpouabHnasi padora Ne 2 «Koopaunatel Touku u
KOOPJMHATHI BEKTOPay

22 | CpoiicTBa GyHKIHHU Y = SiN X 1 €€ rpaduk

23 | CroiicTBa ¢yHKIHHU Y = SiN X 1 €€ rpaduk

24 | Yron mexay BekTopamu. CKaJlipHOE TPOU3BEICHUE
BEKTOPOB

25 | CpoiicTBa pyHkImu Yy = tg X u €€ rpaduk

26 | CpoiicTBa pyHkIMu Yy = tg X 1 €€ rpaduk

27 | Yron mexay Bekropamu. CKalsspHOE TPOU3BEICHUE
BEKTOPOB

28 | OOpatHbIe TPUTOHOMETpHUECKHUE HYHKITUU

29 | O6paTtHbIe TPUTOHOMETpHUYECKHE QYHKITUU

30 | Beramcnenue yriioB MEXy MPSMBIMHA U TUIOCKOCTSIMU

31 | OGpaTHbIe TpUTOHOMETpUYECKUE QYHKIIUN

32 | Ypok 00001IeHHs M CUCTEMATH3alluK 3HAHUM 110 TeMe
«TpuroHomerpuueckne GyHKIAN

33 | [loBTOpEHME BOMIPOCOB TEOPHUH U PEIICHUE 33124

34 | KoutpoJasHasi padora Ne 3 «TpuroHomerpuueckue
byHKIMNY

35 | [Ipenen mocienoBaTeIbHOCTH

36 | LlenTtpanbuas cummerpusi. OceBasi CHMMETpUs. 3epKaabHas
cummMmetpusl. [lapannensHblii nepeHoc

37 | IIpenen mocienoBaTeIbHOCTH

38 | Ilpenen mociaenoBaTeIbHOCTH

39 | HentpanpHas cummetpusi. OceBasi CAMMETPHS. 3epKaTbHAS
cummeTpus. [lapamnensHbIl IEpeHoC

40 |Ilpenen dyHKIIUN

41 | Ilpenen QyHkumu

42 Penrenue 3amau

43 | HenpepbIBHOCTh (PYHKITUU

44 OrnpenesneHne Mponu3BOIHON

45 | KonTpoabHas padora Ne 4 «CkansipHoe MPOU3BEICHNE
BEKTOPOBY

46 | OmpeneneHue NPOU3BOIHOM
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47

[TpaBwia nuddepeHunpoBanms

48 | Ilonstue munubap. [lnomans moBepXHOCTH HUWIMHPA

49 | IlpaBuna nuddepeHnnpoBanus

50 | I[Ipou3BogHasi CTEIEHHON (PYHKIIMH

51 | Ilonstue umnunp. [Inonaaps mOBEpXHOCTH IMIIMHIPA

52 | I[IpousBojHasi CTEIEHHON (PyHKIUMN

53 | IlpousBoJiHbIE 3JIEMEHTAPHBIX (YHKIIMH

54 | Ilonsrue nunuuap. [nomans NOBEpXHOCTH HUJIUHIpA

55 | IlpousBojiHbIE 3JIeMEHTApHBIX (GYHKIUN

56 | ['eomeTpuyecKkuii CMBICI POU3BOIHOM

57 | [lonsarue xonyc. [Lnomaas moBepxXHOCTH KOHYCA.
Y cedeHHbIN KOHYC

58 | ['eomeTpuyecKkuii CMBICI MPOU3BOTHOM

59 | 'eomeTpuueckuii CMBICT IPOU3BOIHON

60 | Ilonstue xonyc. [lnomaas NTOBEpXHOCTH KOHYCA.
Y cedueHHbIN KOHYC

61 | Ypok 00001IeHNs M CHCTEMAaTU3allu 3HAHUM
«ITponsBoHAas M €€ TEOMETPUUECKUI CMBICID)

62 | Ypok 0000mIeHNS ¥ CHCTEMAaTH3aIlN 3HAHUHA
«ITponsBogHAs U €€ TEOMETPUUECKUI CMBICID)

63 | [lonsrue konyc. Ilnomaas MOBEpXHOCTH KOHYCA.
Y cedueHHbIN KOHYC

64 | KonTpouabHas padora Ne 5 «IIpousBogHas u eé€
reOMETPUUYECKUN CMBICT

65 | Bo3pactanue u yOpiBaHue QpyHKINUN

66 | [lonstue konyc. Ilnomaas MTOBEPXHOCTH KOHYCA.
Y ceueHHbIN KOHYC

67 | Bospactanue u yOpiBaHue pyHKIUN

68 | OxcTpeMyMmbl QYHKIIUU

69 | Cdepa u map. YpaBHenue chepsl

70 | OkcTpeMyMmbl HYHKIIUU

71 HauOounbiiiee 1 HauMeHbIee 3HaueHne QyHKINH

72 | BzammHOe pacnosioxkeHue chepsl U TIOCKOCTH.
KacarenpHast mmockocTs K cdepe

73 | HaubGombIiee n HAaMMEHbIIIEE 3HAaYCHUE (PYHKITUU

74 | Haubosblllee 1 HAaMMEHbIIee 3HaUeHne QyHKIIUU

75 | Ilmomans cdepbl

76 | [IpousBogHast BTOPOTO MOPSIIKA, BHITYKIOCTh U TOUKH
neperuoa

77 | [Ipon3BoaHast BTOPOTO MOPSIIKA, BEITYKIOCTh U TOYKU
neperunoa

78 | Pemenune 3anau no teme «Cdepar

79 | Iloctpoenue rpadhukoB HyHKIUI
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80

IToctpoenue rpadukoB GhyHKIHI

81 | Pa3Hple 3aauu HAa MHOTOTPAaHHUKH, IIMIIMHAP, KOHYC U IIap

82 | [loctpoenue rpadukoB GyHKIIHI

83 | [loctpoenue rpadukoB HyHKIIUI

84 | Pa3Hble 3a1a4i HA MHOTOTPaHHUKH, ITWJIMHAP, KOHYC U Iap

85 | Ypoxk 06001meHus ¥ cHCTeMaTH3alluy 3HAHUH 110 TeMe
«IIpumeHeHne MPou3BOIHOM K UCCIEAOBAHNIO (DYHKIINI

86 Ypoxk 000011eHHs ¥ CUCTEMAaTU3alluy 3HAHUM 110 TeMe
«IIpuMeHeHune Mpou3BOIHOMN K UCCIENOBAHUIO (YHKIIUID)

87 | Pa3Hble 3ajaui HA MHOTOTPaHHUKHU, WJIMHAP, KOHYC U 1I1ap

88 | KonTpoabHas padora Ne 6 «[Ipumenenue npon3BoaHON K
HCCJIETOBAaHHUIO (DYHKITHID)

89 | IlepBoobOpa3zHas

90 | KontpoJasnasi padora Ne 7 «[lunmuuap, KoHYC | map»

91 | IlepBoobpa3nas

92 | IlpaBwia Hax0XJIeHUS TEPBOOOPA3HBIX

93 | Pemenue 3a1a4, HOBTOPEHUE OCHOBHBIX BOIPOCOB Kypca
T€OMETPHUH 3a MEPBOE MOJTYTOAUE

94 | [IpaBmia HaXOXICHUS TEPBOOOPA3HBIX

95 [Inomanp kpuBOJIMHEWHOW Tpaneuuu. MaTerpan u ero
BBIYHCIICHUE

96 | Pemenwue 3a1a4, HOBTOPEHUE OCHOBHBIX BOIPOCOB Kypca
T€OMETPHUH 3a MEPBOE MOTYTOANE

97 [Tnomanb KpUBOJMHEHHON Tpanenuu. MaTerpan u ero
BBIYHCIICHUE

98 | Ilmomanp KpuBOJIWHEHHOM Tparenun. IHTerpat u ero
BBIYHCIICHHUE

99 | Ilonstue oobema. OOBEM MPSAMOYTOJIBHOTO
napajuiesienumnena

100 | Beruucnenwe miomiaien GUryp ¢ moMoIbi0 HHTETPAJIOB

101 | Beruucnenwue miomaen GUryp ¢ moMoIbi0 HHTETPAJIOB

102 | O6wem npsimoii ipusMbl. OObEM HIIIUHIPA

103 | Beruucnenwe miomaaei GUryp ¢ moMoIbi0 HHTETPaJIOB

104 | IlpuMeHeHNe MHTETPAJIOB JUIsl pelIeHUs (U3HUECKUX 3a7ad

105 | O6bem npsimoii mpu3Mbl. O0beM HUIIUHIpA

106 | [Ipocreiimme quddepeHnmaibHble ypaBHEHUS

107 | Ypok 0000meHus ¥ cuCTeMaTU3aIlui 3HAHUH 110 TEME
«IlepBooOpa3Hasi ¥ HHTErpaD)

108 | O6mem npsimoii ipusMbl. OObEM MIIIUHIpA

109 | Ypok o0o01ieHus: ¥ cucTeMaTU3alluy 3HaHUH 110 TeMe
«IlepBooOpa3Hast U HHTErpa

110 | Konrpoannasi padora Ne 8 «IlepooOpa3Hasi u MHTErpan

111 | O6bem npsimoii ipusMbl. OObEM HUIIMHIpA
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112

[TpaBuino npousseneHus. Pasmenienus ¢ moBTOPEHUsAMU

113 | [IpaBuio npowsBeneHus. Pa3mMenieHus ¢ MOBTOPECHUSIMU

114 | Beruucienue 00beMOB TeJ C MOMOIIBIO OMPEICIICHHS
uHTerpasia. O6beM HaAKJIOHHOM MPU3MBI

115 | IlepecTtaHOBKM

116 | IlepecTanoBku

117 | Beruucnenue 00beMOB TEJ C MOMOILBIO OMPEICIICHUS
uHTerpasia. O6beM HAKIIOHHOMW MPU3MBI

118 | Pasmenenus 6e3 MOBTOpEHUI

119 | Coueranus 6e3 noBropeHuid u 6uHoMm HproToHa

120 | O6Bpem nupamMu bl

121 | Coueranus 0e3 nmoBTOpeHH 1 6MHOM HploTOHA

122 | Coueranus 6e3 moBTOopeHH 1 6MHOM HpI0TOHA

123 | O6bem nupaMuIbl

124 | Ypok 0000IIeHUs ¥ CHCTeMaTU3aIlui 3HAHUH 110 TEME
«Kombunatopuka»

125 | Konrpoabnas padora Ne 9 «KKomOGunaTopuka

126 | O6Bem KoHYyCa

127 | BeposiTHOCTBH COOBITHS

128 | BeposTHOCTH COOBITHSI

129 | O6bem KoHyca

130 | CnoxxeHue BeposITHOCTEH

131 | CnoxxeHue BeposITHOCTEH

132 | Beriuucnenue o0bEMOB T ¢ TOMOIIBIO OTIPEACTICHUS
uHTerpana. O0beM HaKIOHHOHM npu3Mbl. O0beM
nupamubl. O0bEM KOHYyCa

133 | BeposTHOCTh MPOM3BEACHNS HE3aBUCHMBIX COOBITHIA

134 | ®opmyna bepnynu

135 | Kourpoabnas padora Ne 10 «O6bemM Tem»

136 | Ypok 0000ImIeHus ¥ cUCTeMaTU3aIluy 3HAHUH 110 TEME
«IJE€MEHTHI TEOPUH BEPOSTHOCTEN)

137 | Konrpoabnasi padora Ne 11 «31eMeHTBI TEOpHH
BEPOSATHOCTEWN)

138 | O6bem mapa. O0beM MApOBOTO CETMEHTA, IIIAPOBOTO CIIOS
M IIIAPOBOTO CEKTOPA

139 | Ompenenenue KOMIUIEKCHBIX yncen. CloKeHue u
YMHOKEHHE KOMIUICKCHBIX YHCEl

140 | Ompenenenue KOMIUIEKCHBIX uncen. ClokeHue u
YMHOKEHHE KOMIUICKCHBIX YHCEl

141 | O6bem mapa. OO6bEM 1MIAPOBOr0 CErMEHTA, IIIAPOBOTO CJIOS
M IIIAPOBOTO CEKTOPA

142 | KomriekcHO conpspbKeHHBIE Yrciia. Moayb KOMIUIEKCHOTO

quciia. Onepaupm BBIYUTAHHUA U JCIICHUA
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143

KommiekcHo COIIPSAKCHHBIC YHCJIA. MOI[y.TIB KOMIIJICKCHOI'O
qucia. Onepaupm BBIYHUTAHHUA U JCIICHUA

144 | O6bem mapa. O6bEM MIapOBOT0 CETMEHTA, IIIAPOBOTO CJIOS
U IIIAPOBOT'0 CEKTOPa

145 | KoMIIeKCHO conpsiKeHHbIE yKciia. Moaysib KOMIUIEKCHOTO
yricia. Onepanuy BEIMUTAHMS U JICJICHUS

146 | 'eomeTpuyeckasi MHTEpHpPETAIMs KOMIUIEKCHOTO YKcia

147 | O6bem mapa. OO0bEM MIAPOBOTO CETMEHTA, IIIAPOBOTO CJIOA
U IIApOBOT'0 CEKTOPA

148 | 'eoMeTpuyeckas MHTEPHPETALNS] KOMILUIEKCHOTO YKCiia

149 | TpuronomeTrpuyeckast popMa KOMILJIEKCHOTO YUCIa

150 | O6mem mapa. O6beM MApPOBOTO CETMEHTA, IIIAPOBOTO CIIOS
Y I1apOBOT0 CEKTOpa

151 | YMHOXEHHE U JIeIeHIE KOMIUIEKCHBIX YHCEI, 3aITMCAaHHBIX
B TpuroHometrpuieckoi popme. @opmyna Myappa

152 | YMHOXEHHE U IeTIeHUE KOMIUIEKCHBIX YHCE, 3aIMCaHHbBIX
B Tpuronomerpuueckoit popme. opmyna Myaspa

153 | O6bem mapa. O6beM MapOBOTO CETMEHTA, IIIAPOBOTO CIIOS
U IIApOBOTO CEKTOPa

154 | KBagpatHble ypaBHEHHsI C KOMIUIEKCHBIM HEM3BECTHBIM

155 | Ypok 00600mieHns 1 CuCTeMaTH3aIiK 3HAaHUH 10 TEME
«KomriekcHbIe ynciay

156 | [Imomaas cdeps

157 | Konrpoabnasi padora Ne 12 «KomruiekCHbIE YnCIa»

158 | JIuneitHble ypaBHEHUS U HEPABEHCTBA C JIBYMS
NIEPEMEHHBIMU

159 | Kourpoasnasi padora Ne 13 «O0nem miapa. [Tnomans
chepbD»

160 | JIuneitHble ypaBHEHUSI U HEPABEHCTBA C IBYMS
MIEPEMEHHBIMU

161 | JIuneitHble ypaBHEHUSI U HEPABEHCTBA C IBYMS
MIEPEMEHHBIMU

162 | [loBTOpeHHE. AKCMOMBI CTEPEOMETPUU U UX CICACTBUSI.
[TapajuieIbHOCTD NPSIMBIX, OPSIMOU U TNIOCKOCTH

163 | HenuneitHble ypaBHEHUS! 1 HEPABEHCTBA C IBYMSI
NIEPEMEHHBIMU

164 | HenuHeitable ypaBHEHUS U HEPABEHCTBA C ABYMS
MepEMEHHBIMU

165 | IloBTOpeHne. AKCHOMBI CTEPEOMETPUH U UX CIICACTBHSL.
[TapanaensHOCTh MPSMBIX, MPSIMOU U TIIOCKOCTH

166 | HenuneitHble ypaBHEHUSI M HEPABEHCTBA C IBYMS
NIEPEMEHHBIMU

167 | YpaBHeHUs M HEpaBEHCTBA C JBYMs IEPEMEHHBIMH,
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COJIEpIKaIye MapaMeTphI

168 | IloBTopenue. CkpemuBarOIIecs MpsmMble.
[TapajuieIbHOCTh IIOCKOCTEN

169 | YpaBHeHUs U HEpABEHCTBA C ABYMs MEPEMEHHBIMH,
coJiep Kalllie napaMeTpsl

170 | Ypok 0000mmieHrs 1 CuCTEMAaTHU3aIiK 3HAHUH 10 TEME
«YpaBHEHHUS] M HEPABEHCTBA C JBYMsI IEPEMEHHBIMU

171 | IloBropenue. [lepneHAUKYISIPHOCTD NPSAMOM U MJIOCKOCTH.
TeopeMma o Tpex nepreHIuKyspax. Yol Mexay IpsaMoi u
MJIOCKOCTBIO

172 | KoutpoabHasi padora Ne 14 «YpaBHEHHsI U HEPABEHCTBA
C JIByMsl IEPEMEHHBIMMI

173 | IloBropenue. Tpuronomerpuieckne QyHKIUN

174 | [loBTopenue. JIByrpanHslil yroa. llepneHauKkyasspHOCTb
IJIOCKOCTEN

175 | IloBropenue. Tpuronomerpuieckne QyHKINN

176 | [loBropenue. [Ipon3BoaHas U €€ reOMETPUUECKUN CMBICI

177 | [loBropenue. [IByrpanusiii yroi. [lepneHauKkyasspHOCTD
IIJIOCKOCTEN

178 | [loBropenue. [Ipon3BogHast U €€ reoMeTpUUECKUN CMBICI

179 | IloBropennue. [lepBooOpa3Hast m HHTETpAI

180 | IToBTOpenne. MHOTOrpaHHUKHU: TTapaJUIeNIECUIe I, TpU3Ma,
MUPAMHJIA, TUTOIATN UX TTOBEPXHOCTEH

181 | IloBropeHue. Penienne TeKCTOBBIX 3a/1a4

182 | IloBropeHue. Pemienne TEKCTOBBIX 3a/1a4

183 | [loBTopenue. BexTopsl B mpocTpaHcTBe. JlecTBus Hal
BekTopaMu. CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB

184 | [loBTopenue. Pemenne TeKCTOBBIX 3a/1a4

185 | IloBTopenue. Pemenue 3a1a4 mpoABUHYTOTO YPOBHSI

186 | IToBTopenue. Bektops! B mpocTpancTBe. JleiicTBus Hax
BeKkTOpaMu. CKaJsipHOE TPOU3BEAECHUE BEKTOPOB

187 | IloBropenue. Pemenue 3aa4 npoJBUHYTOTO YPOBHSI

188 | IloBropenue. Pemenue 3aa4 npoJBUHYTOTO YPOBHSI

189 | I[loBropenue. Lunuuap, KOHYC U map, MIOMIAANA UX
noBepxHocTell. O0beM Ten

190 | I[loBTopenme. Pemenue 3a1ay IpoABUHYTOTO YPOBHS

191 | IloBTopenue. Pemenue 3amay npoABUHYTOTO YPOBHS

192 | I[loBropenue. Llunuuap, KOHYC U map, MIIOMIAANA UX
noBepxHocTel. O0beM Ten

193 | IloBropeHnue. Pemenue 3aa4 npoJBUHYTOTO YPOBHSI

194 | TloBropenue. Pemenue 3aa4 npoJBUHYTOTO YPOBHSI

195 | IloBTOopeHME TeOpUM U pelIeHUe 3a7ad M0 BCEMY KypCy

r€OMETPUHN
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196 | [loBTopenwue. Pemenue 3a1ay IpoABUHYTOTO YPOBHS

197 | [loBTopenue. Pemenue 3a1a4 IpoABUHYTOTO YPOBHS

198 | [loBTOpeHME TEOpHH U PEIICHHE 3aja4 [0 BCEMY KypCy
reOMETpUHn

199 | UroroBasi KOHTpOJIbHasi paboTa o MmatemaTuke Ne 15

200

201 | [ToBTOpEHME TEOPUHN U PEIICHHE 3a7a9 110 BCEMY KypCy
TC€OMETPUU

202 | [loBropenue. Penienue 3a1a4 npoJJBUHYTOTO YPOBHS

203 | [loBropenue. Penienue 3a1a4 npoJJBUHYTOTO YPOBHS

204 | [ToBTOpEeHME TEOPUHN U PEIICHHE 3a7a9 110 BCEMY KypCy
T€OMETPUHU

205 | Pe3eprubIil ypok. O60011ar0IIee MOBTOPEHHUE IO KYPCY
marematuku 10-11 kimaccos

206 | Peszeprubiit ypok. O6o011aro1iee NOBTOPEHHE MO Kypey
matemaTuku 10-11 knaccos

207 | Peszepubiit ypok. O6o0111ar0111ee mMoBTOPEHUE IO KypCy
matemaTuku 10-11 knaccos

208 | Peseprubiit ypok. O6o011aro1iee NOBTOPEHHE MO Kypey
matematuku 10-11 kmaccos

209 | Pe3eprubIil ypok. O6001Iar0IIee MOBTOPEHHUE IO KYPCY
marematuku 10-11 kimaccos

210 | Pe3eprubIil ypok. O60011ar0IIee MOBTOPEHHUE IO KYPCY
marematuku 10-11 kmaccoB

KajsenaapHo - reMaTH4ecKoe IJIAaHUPOBaHKEe Y4eOHOr0 MaTepuaJia
no marematuke B 11 kiacce

Mo Yy4YeOHMKAM: AyreOpa ¥ Hayajla MareMaTHYecKoro awanmsa, 11,
aBT. FO.M. Komsarun, M.B. Tkauea, H.E. ®denoposa, M.W. IllaGynun - M.:
«IIpocBemenuey, 2013 T.
Aranacsu JI.C. u np. 'eomerpus 10-11 knaccer M., «IIpocsemenue», 2013 r.

3 yaca aareopsl u 1 yac reomerpuu. Beero 136 u (peseps - 4 u).
[Tpu monagaHuy KOHTPOJBHBIX pabOT Ha cyOOOTY WIJIM OHEIETbHUK KOJIMYECTBO
4acoB B TEME MOXET ObITh M3MEHEHO (yBEJIMYEHO WJIM YMEHbIIIEHO) Ha 1-2 3a
CYET YaCOB NOBTOPEHUSI.

No Conepxanue MaTepuana Jlata
ypoKa POBEJICHUS

1 [ToBTOpeHme Kypca anreOpsl U Hauana aHaidusa 3a 10 kiacc

2 [ToBTOpeHMe Kypca anreOpsl U Hauana aHaidusa 3a 10 kiace

3 IToBTOpenue kypca reomerpud 3a 10 knacc
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OO6nacth onpeneneHus U MHOKECTBO 3HAUCHHM
TPUTOHOMETPUYECKUX PYHKIIUN

) O6nacth onpeneseHus U MHOKECTBO 3HAUCHHM
TPUTOHOMETPUYECKUX PYHKITUN

6 YeTHOCTh, HEYETHOCTbD, MEPHUOJUIHOCTD
TPUTOHOMETPHYCCKUX (PYHKITHI

7 [IpsimoyronbHas cucTeMa KOOPAWHAT B MPOCTPAHCTBE

8 YeTHOCTh, HEYETHOCTD, MEPHUOJUIHOCTD
TPUTOHOMETPUYECKUX PYHKIUHN

9 YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTD
TPUTOHOMETPUYECKUX PYHKITUN

10 | BxogHasi KOHTpoJibHasi padoTa Ne 1

11 | KoopauHaTel BEKTOpa

12 | CpoiicTBa GyHKIMH Y = COS X 1 €€ rpaduk

13 | CpoiicTBa yHKIMH Y = COS X U €€ rpadux

14 | CpoiicTBa hyHKIMH Y = COS X U €€ rpaduk

15 | CBs3b MeXAy KOOPAUHATAMHU BEKTOPOB U KOOPJAUHATAMU
TOYEK

16 | CpoticTBa QyHKImu Y = Sin X u e€ rpaduk

17 | CoticTBa QyHKIMH Y = SiN X 1 e€ rpaduk

18 | CgoticTBa QyHKIMH Y = SiN X 1 e€ rpaduk

19 | IlpocTeiimue 3agaun B KOOPANMHATAX

20 | CpoiicTBa pyHkImu Yy = tg X u €€ rpaduk

21 | CpoticTBa pyHkIimu Yy = tg X u €€ rpaduk

22 | OOpaTHbIe TPUTOHOMETPUYECKUE QYHKITUN

23 | Yron mexnay Bekropamu. CKansipHOE MPOU3BEICHUE
BEKTOPOB

24 Ypoxk 0600111eHNS 1 CUCTEMATU3alluKi 3HAHUM 110 TeMe
«Tpuronomerpuueckne GyHKINAN

25 | Ypok 00001IeHHs ¥ CUCTEMATH3alluK 3HAHUM 110 TeMe
«Tpuronomerpuueckue HyHKIIUI)

26 | KonTpouabHas padora Ne 2 « Tpuronomerpuaeckue
(hYHKITUND

27 | BeraucneHnue yrioB MEXIy IPSIMBIMH U TTIOCKOCTSIMU

28 ITpenen mocienoBaTeIbHOCTH

29 | HenpepbiBHOCTh (PYHKIIUH

30 | OnpeneneHue NpoOU3BOTHON

31 | llentpansuas cummerpusi. OceBasi cCMMMETpuUs. 3epKaabHas
cummMmerpusl. [lapannensHblii nepeHoc

32 | OnpeneneHue MpOU3BOTHON

33 | IlpaBuia quddepenunpoBanus

34 | [IpaBwia auddepeHnnpoBaHus

35 | Konrpoabnas padora Ne 3 «CkansgpHoe Ipou3BeJICHUE
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BEKTOPOBY

36 | [IpaBwia nuddepeHnpoBanms

37 | [Ipon3BojHas CTENEHHOW (DYHKIIUM

38 | [IpousBogHasi CTEIEHHON (PyHKIUU

39 | llonsrue munuuap. [Tnomans mOBEpXHOCTH MIJIMHIPA

40 | [IpousBoiHBIC PJI€MEHTAPHBIX (PYHKIMH

41 | [IpousBoaHbIC dJIEMEHTAPHBIX (YHKIHI

42 | [IponsBoaHbBIC dJIEMEHTAPHBIX (YHKIUI

43 | Ionstue npnubap. [lnomans moBepXHOCTH WIMHAPA

44 | 'eoMeTpUYECKUI CMBICI TPOU3BOAHON

45 | I'eoMeTpUYeCKUI CMBICI TPOU3BOAHON

46 | 'eomeTpuueckuii CMBICT MPOU3BOAHOMN

47 | ITonsartue konyc. Ilnomaas moBepXHOCTH KOHYCA.
Y cedueHHbIN KOHYC

48 | Ypok 0000IIeHHS M CUCTEMAaTH3allui 3HAHUH
«ITponsBogHas U €€ reOMETPUUECKUIN CMBICID)

49 | Ypok 0000IIeHHS M CUCTEMATH3allu 3HAHUH
«IIpon3BoHas u €€ reOMETPUYECKUN CMBICI»

50 | KourpoJasnasi padora Ne 4 «[IponsBoanas u eé
T€OMETPUYECKUN CMBICID)

51 | Ilonsarue xonyc. Inomaas MOBEpXHOCTU KOHYCA.
Y cedueHHbIN KOHYC

52 | Bo3pacrtanue u yopiBaHue GyHKIINH

53 | Bo3pacrtanue u yopiBanue GyHKIINH

54 | DkctpeMyMbl PYHKIIUU

55 | Cdepa u map. YpaBHeHue chepsl

56 | DkcTpeMyMmbl QYHKITUU

57 | Haubonbiiee u HauMeHblllee 3HAaYeHUE (PYHKITUU

58 | HaubompIiee 1 HauMeHbIee 3HaUeHUE (HYHKITUN

59 | BzaumHoe pacnonioxkeHue cepsl U TUIOCKOCTH.
KacarenpHas miockocTs K cepe

60 | HaubGompiee n HanMeHblee 3HaUeHne QYHKIINU

61 | [IpomsBomHass BTOPOTO MOPSAKA, BEIMYKIOCTh U TOYKH
neperuda

62 | Iloctpoenue rpadmkoB QPyHKIUN

63 ITmomans chepor

64 | Iloctpoenne rpadukoB QyHKITHI

65 | Ypok 0000mIeHHs M CUCTEMATH3allMK 3HAHUH 110 TeMe
«IIpumMeHeHne MPOU3BOIHON K HCCIEAOBAHNIO (DYHKIINI

66 Ypoxk 00600111eHHS M CUCTEMAaTU3allui 3HAHUM 110 TeMe
«IIpumMeHeHne MPOU3BOIHON K HCCIEAOBAHNIO0 (DYHKIINI

6/ | KonrpoabHasi padora Ne 5 «[{ununnp, KoHyC u map»

68 | KonTpouabHas padora Ne 6 «IIpuMeHeHne MpON3BOTHOMN K
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UCCIIEOBAHUIO (DYHKITUI

69 | [lepBooOpasHas

70 | [lepBooOpazHas

71 | Ilonarue oobema. OOBEM MPSAMOYTOJIBHOTO
napajuiesienumnena

72 | [IpaBmiia HaXO0X/I€HUS TEPBOOOPA3HBIX

73 | [IpaBmiia HaXOXI€HUS TEPBOOOPA3HBIX

74 [Lnomane KpuBOIMHENHOW Tparenuu. MiaTerpan u ero
BBIYKCIICHUE

75 | O6beM npsmoit npusmbl. O0beM ITUIHHIPA

76 | [Inomans kpuBoNMHEHHON Tpaneuuu. MHTEerpan u ero
BBIYHCIICHUE

77 | IlpumMeHeHre HHTETPAJIOB JUIsl pelieHusl (PU3NUYECKUX 3a7a4

78 Ypoxk 0600111eHHS U CUCTEMATU3allMK 3HAaHUM 110 TeMe
«IlepBooOpa3zHasi U HHTETpaD»

79 | O6beM npsiMoit mpu3mbl. OOBEM WIHHJIPA

80 | Ypok 000011eHus U cUCTEMaTU3allii 3HaHUH 110 TeMe
«IlepBooOpa3Hasi U HHTETpaD

81 | KonuTpoJabHasi padora Ne 7 «IlepBooOpa3Hasi 1 HHTETpa»

82 | IlpaBwiio mpousBeacHNS. Pa3MenmeHns ¢ MOBTOPECHUSIMHU

83 | Beruncnenue 00beMOB Tell ¢ TOMOIIBIO OMPEICTICHHUS
uHTerpana. O0beM HaKJIOHHON MPHU3MBI

84 | IlepecraHoBKHU

85 | IlepecranoBku

86 | Pazmemnienus 6e3 moBTOpEHMIA

87 | O0beM nupaMusl

88 | Coueranus 6e3 moBTopeHui 1 6uHoM HproToHa

89 | Coueranus 6e3 moBTopeHuii 1 buHoM HproToHa

90 | Coueranus 6e3 moBTOpeHUI 1 OMHOM HbloTOHA

91 O0BbeM MUpaMuIbI

92 | Ypok 00001IeHHs M CUCTEMATH3aIllUK 3HAHUM 110 TeMe
«KombuHaTopuka»

93 | BepostHOCTh COOBITHS

94 | BepoaTHOCTb COOBITHS

95 | O6beM koHyCa

96 | CioxxeHne BEpPOSITHOCTEH

97 | CnoxxeHre BepOsITHOCTEH

98 | BeposaTHOCTh MPOU3BEICHHS HE3aBUCUMBIX COOBITHIA

99 | O6beM KoHYCa

100 | BeposiTHOCTH MPOU3BECHNS HE3aBUCUMBIX COOBITUI

101 | Ypok 00o0611eHust U cucTeMaTU3allui 3HaHUH 10 TeMe
«DIEeMEHTHI TEOPUH BEPOSTHOCTEN)

102 | Konrpoabnasi padora Ne 8 «KKomOunaToprka. D1eMeHTHI
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TEOPUU BEPOATHOCTEN»

103 | Pemenue 3a1a4 Ha BBIYUCIICHHE O0BEMa MPU3MBI,
nUpaMuibl 1 KOHYca

104 | JIuHeitHbIe ypaBHEHUS U HEPABEHCTBA C ABYMS
MepEeMEHHBIMU

105 | JIuneitHble ypaBHEHUSI U HEPABEHCTBA C IBYMS
MepEeMEHHBIMU

106 | HenuneitHble ypaBHEHUS! M HEPABEHCTBA C IBYMS
MepEMEHHBIMU

107 | Pemenue 3a1a4 Ha BBIYUCIICHHE 00OBEMa MPU3MBI,
nUpamMuibl 1 KOHYca

108 | HenuneliHble ypaBHEHUS U HEPABEHCTBA C ABYMS
MepEMEHHBIMU

109 | HenuneitHble ypaBHEHUSI M1 HEPABEHCTBA C IBYMS
MepEeMEHHBIMU

110 | Ypok 0000MmIeHrs 1 CHCTeMAaTH3aIii 3HaHUH TI0 TEME
«YpaBHEHHUS] W HEPABEHCTBA C JABYMsI IEPEMEHHBIMI

111 | O6bem mapa. O6beM MIAPOBOTO CETMEHTA, IIAPOBOTO CIIOS
U IIaPOBOT'0 CEKTOpa

112 | KourpoabHasi padota Ne 9 «YpaBHeHHUS] ¥ HEpaBEHCTBA
C IByMsI IEPEMEHHBIMI

113 | IloBTOpenue. Beruncnenus u npeobpa3oBaHus

114 | [loBropeHnue. Boruucnenus u npeodpa3oBaHus

115 | O6bem mapa. OO6beM MIAPOBOrO CETMEHTA, IIIAPOBOTO CJIOS
U IIaPOBOT'0 CEKTOpa

116 | [loBTropenue. Boruucnenus u npeodbpa3oBaHus

117 | [loBTOopeHue. YpaBHEeHUs

118 | IloBTropenue. YpaBHEHUs

119 | KonrpoabHas padora Ne 10 «O6wsem Ten. O6bem mapa.
[Tnomans chepo»

120 | IloBTOopeHue. YpaBHEHUs

121 | [loBTOopeHue. YpaBHEeHUS

122 | [loBTropenue. HepaBeHcTBa

123 | [loBTOpeHHE. AKCMOMBI CTEPEOMETPUU U UX CIICACTBUSI.
[TapauienbHOCTh MPSMBIX, OPSIMOU U
1I10CcKOoCTH. I TapanienbHOCTh MII0OCKOCTEN

124 | IToBropenne. HepaBeHcTBa

125 | IloBTropenne. HepaBeHcTBa

126 | IloBropenue. Cuctembl ypaBHEHUH 1 HEPABEHCTB.

127 | [loBropenue. [leprieHAUKYISIPHOCTD IPSMOM M TUIOCKOCTH.
TeopeMa 0 Tpex NneprneHauKyJspax

128 | IloBropenue. Cuctembl ypaBHEHUN 1 HEPABEHCTB

129 | [loBTopenue. Pemenne TeKCTOBBIX 3a1a4
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130 | IToBTOopenwme. Pemenne TeKCTOBBIX 3a/1a4

131 | IloBTOopeHue. MHOTOrpaHHUKH: TTapajUIeNICUIEA, IPU3Ma,
NUpaMuIa, IJIOMAAN WX IOBEPXHOCTEH

132 | IloBTopenue. Pelenre TEKCTOBBIX 3a71a4

133 | UtoroBasi KOHTPOJIbHasi paboTa o MmartemaTuke Ne 11

134 | IloBropenue. DyHKIIMU U TpaQUKU

135 |IloBTOpeHME TeopuH W PEIICHHE 3a/1a4 M0 BCEMY KypCy
reOMETpUHU

136 | [loBropenue. yHKINUU U TpaQUKU

137 | PezepBHblii ypok. O00011at011I€€ TOBTOPEHHE 10 KYPCY
maremaTuku 10-11 kmaccon

138 | PezeprHbIii ypok. O0001mIaro1Iee moBTOPEHHE 110 KYPCy
Marematuku 10-11 knaccon

139 | PeszepeHbIii ypok. O0001mIaroIiee MOBTOPEHHE 110 KYPCY
marematuku 10-11 kimaccos

140 | PesepBHblil ypok. O0600IIar01Iee MOBTOPEHUE 110 KYPCYy
matemaTuku 10-11 knaccos

IIpunoxenue 2

Kpumepuu u HOpMbI 0yeHKU 3HaHUll, yMeHUll U HA8bIK08 06y4aujuxcs
no Mmamemamuke.

1. OI/(eHKa RUCOBMEHHbBIX Koumpwlbublxpa6om 06yualou4uxc;l no mamemamuke.

OTBeT O1ICHUBACTCS OTMETKOM «5», eClIu:
» paboTa BHITIOJIHEHA TTOTHOCTHIO;
» B JIOTHYECKHMX PACCYKICHUSAX M OOOCHOBAHHMH PEIICHHUS HET MPOOEIIOB U
OIINOOK;
» B pEUICHUU HET MaTeMaTHYECKUX OIMMOOK (BO3MOJKHA OJIHA HETOYHOCTD,
OMHUCKa, KOTOpas HE SBISETCA CJIEACTBUEM HE3HAHUS WM HEMOHHWMAaHUS
y4eOHOT0 MaTepuaa).

OTMmeTKa «4» CTaBUTCS B CICAYIOIINUX CIIy4asX:

» paboTa BBITIOJHEHA TMOJHOCTHIO, HO OOOCHOBaHHWS IIIarOB PEIICHUS
HEJIOCTaTOYHbl (€CTM yMEHUE OOOCHOBBIBATH PACCYKIECHUS HE SBISJIOCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKH);
» JIONyIIEHbI OJHA OmuOKa WM €CTh JBa — TPU HEJOUYETa B BBIKJIAJKAX,
pUCYHKax, yepTekax uiu rpadukax (ecim 3TH BUIbl pabOT HE SBISIUCH
creuaibHbIM 0OBEKTOM MPOBEPKH).

OT1meTka «3» cTaBUTCS, €CIIH:

» JIonyIIeHO OoJiee OJHOW OMMOKH Wi OoJjiee JBYX — TPEX HEIAOYETOB B
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BBIKJIAQ/IKaX, dYepTexax wuiaum rpadukax, HO oOyuaromuiics o0namaer
00s13aTeIbHBIMU YMEHUSIMU T10 TIPOBEPSEMOIl TEME.
OTMmeTKa «2)» CTaBUTCSI, €CITH:

> JOIIYHICHBI CYIIICCTBCHHLIC OIHI/I6KI/I, ITIOKAa3aBIIHNC, YTO 06yqa}0111m”1051 HC
O6HaﬂaeT 0053aTCILHBIMHA YMCHUAMH I10 IIaHHOﬁ TEME B MOJHOM McCpcC.

Y4uTenb MOKET MOBBICUTh OTMETKY 3@ OPUTHHAIILHBINA OTBET Ha BONPOC WIIN
OPUTHHAIILHOE PEUICHUE 331a4H, KOTOPbIE CBHJICTEILCTBYIOT O BEICOKOM
MaTEMaTHYECKOM Pa3BUTHH 00YYAIOIMIEroCs; 3a PEeIIeHUEe 00Jiee CI0KHOM 3aaun
WIN OTBET Ha 00JIe€ CIIOKHBIN BOPOC, PEATIOKEHHBIE 00YJaI0IEeMyCsl
JIOTIOJTHATEIHHO TIOCIIE BBITOJTHCHUS UM KaKHX-JTHOO IPYTHX 3aaHUi.

2. 0uem<a YCmHbBIX omeéenmoe 06ytmrou4uxc;l no mamemamuke

OTBET OLIECHUBAETCSA OTMETKOM «5)», €CIIN YUCHUK:
» TIOJHO PACKpPBLI COJAEp)KaHUE MaTepuaja B 00beMe, IPeIyCMOTPEHHOM
POTpaMMON U YICOHUKOM;
» W3JIOKWI  Marepuajd  IPaMOTHBIM  S3BIKOM,  TOYHO  HCIIOJIB3YS
MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEICICHHON JIOTUYECKON
MOCJICAOBATEIILHOCTH;
» TPaBWIbHO BBINOJHUI PHUCYHKH, YEPTEKHU, TpadHKH, COIYTCTBYIOIIUC
OTBETY;
» TIOKa3aj yYMEHHUE HILUIFOCTPUPOBATH TCOPHIO KOHKPETHBIMHU IPUMEPAMH,
MIPUMEHATH €€ B HOBOM CUTYAIUU MPU BBIOJIHEHUH TPAKTUYECKOTO 3aJaHUS;
» TPOJEMOHCTPUPOBAJI 3HAHHE TCOPUH paHEE M3YYCHHBIX COMYTCTBYIOIIUX
TeM, C(HOPMUPOBAHHOCTh M YCTOMYHMBOCTh HCIOJB3yEMbIX IPU OTBETE
YMEHHW U HABBIKOB;
» OTBeYaJl CaMOCTOSITEIBHO, O€3 HABOSIINX BOITPOCOB YUUTEIIS,
» BO3MOXKHBI OJlHA — JBE€ HETOYHOCTH IIPH OCBEIICHUU BTOPOCTCICHHBIX
BONIPOCOB WJIM B BBIKJIIAJIKAX, KOTOPBIE YUYEHUK JIETKO MCIPABWI IOCJE
3aMEYaHUs YUUTEIS.

OTBeT OLIECHUBAETCSI OTMETKOM «4», €ClIi YIOBJIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5», HO MPU 3TOM UMEET OJNH U3 HEAOCTATKOB:

» B UBIOXKEHHH JIOMYyIIEHBI HEOONbIIME MPOOENbl, HE HCKa3HBIIEE
MaTEMaTU4YeCKOe COIepKaHUE OTBETA,
» JONYIIEHbI OJIMH — JIBA HEJ0UeTa MIPH OCBEIICHUN OCHOBHOTO COJIEPIKaHUs
OTBETA, UCIIPABIICHHBIE ITOCIIE 3aMEYaHUsl YUUTEIS;
» JOmyIieHbl omuOKka wiu Oojiee ABYX HEJOYETOB  MPHU OCBEHICHUU
BTOPOCTENEHHBIX BOMPOCOB WJIA B BBIKJIAJKAX, JIETKO MCHPABJIEHHBIE MOCIE
3aMeYaHusl YUUTENS.

OrMeTKa «3» CTaBUTCS B CIECIYIOLIUX CIydasx:

» HENOJHO PacKphITO CcoJep)KaHWe MaTepuana (ColIepikaHue H3JI0KEHO
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¢dbparmeHTapHO, HE BCET/AA MOCIEI0BATENHHO), HO MOKAa3aHO 001ee TOHNMaHue
BOIIPOCA M TPOJEMOHCTPUPOBAHBI YMEHHUS, JIOCTATOYHBIE [JII YCBOCHUS
nmporpaMmMHoOro Marepuania (ompezaenensl « TpeOoBaHUAMH K MaTEMaTHYECKOM
MOJTOTOBKE O0YYAIOIINXCS B HACTOSIIECH MpOrpaMMe 1o MaTeMaTHUKeE);

» UMENHWCh 3aTpyJHEHHS WM JONYyIIeHbl OIMHOKH B  OMpEICICHUU
MaTeMaTUYECKOW TEPMUHOJIOTUH, YEpPTEkKax, BBIKIAJAKAX, HCIPABICHHBIC
MIOCJIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB YUUTEIIS;

» YYCHHK HE CIpPABWICA C NMPUMEHEHHUEM TCOPHHM B HOBOH CHTyallMd TPH
BBIIIOJIHEHUH MPAKTHYECKOTO 3aJaHusl, HO BBINOJHWI 33aHusl 00s13aTE€IbHOrO
YPOBHSI CJIO)KHOCTH IO IaHHOH TEME;

» TpU JIOCTATOYHOM 3HAaHWUM TEOPETHUYECKOTO0 MaTepuayia BhISBIICHA
HeJ0CTaTOYHasi CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2)» CTaBUTCSA B CIEAYIOIINX CIIy4asX:

» HE pacKphITO OCHOBHOE COJIep)KaHNe yueOHOTO MaTepuraa;

» 00HapyXCHO HE3HAHWC YYCHHKOM OOJIBIICH MM HanOoJiee BaXKHOW YacTH
y4eOHOro MaTepuaa;

» JIONyIIECHbl OIMMOKH B ONPEICICHUU IOHATUH, IIPH HCIOJb30BaHUU
MaTeMaTHYECKOW TEPMHUHOJIOTHH, B PHUCYHKaxX, 4epTekax WM Tpadukax, B
BBIKJIAJIKaX, KOTOpPbI€ HE WCHPAaBICHBI II0CJIE€ HECKOJbKHUX HABOJSIIUX
BOIIPOCOB YUUTEIIA.

Ob6was kraccuduxauus ouuOOK.

[Ipu ouieHKEe 3HAHMI, YMEHUN U HABBIKOB OOYYaIOIIMUXCS CIEAYET YUYUTHIBATh BCE
omnOku (rpyOble U HErpyObIe) U HEAOUYETHI.
I'pyObiMu cHUTAKOTCH OLIUOKU:

HE3HAHHWE OIPEACIICHUS OCHOBHBIX ITOHSATHN, 3aKOHOB, IPaBUJI, OCHOBHBIX
MOJIOKCHUM  TeOopuM, He3HaHwe (GOpMyJ, OOIIENPUHATHIX  CHMBOJIOB
0003HaYCHUH BEJIMUMH, SIMHUL] KX U3MEPEHUS,;

HE3HAHWE HAMMEHOBAHMK €IMHUI] U3MEPCHUS;

HEYMEHHE BBIJICIUTH B OTBETE TJIABHOE;

HEYMEHHE MPUMEHSTh 3HAHUS, aITOPUTMBI JIJIs1 PEIICHUS 3a/1a4;

HEYMEHHME JIeJIaTh BBIBOJIBI U 00OOIICHHUS;

HEYMEHHE YUTATh U CTPOUTH TpaduKu;

HEYMEHHE TI0JIb30BaThCS TIEPBOUCTOYHUKAMH, YICOHUKOM U CIIPAaBOYHHKAMU;
MOTEPs KOPHS WM COXPAHCHHUE TTOCTOPOHHETO KOPHS;

otOpachiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

PaBHO3HAYHBIC M OIITUOKU;

BBIYUCIIUTENLHBIE OIINOKHU, €CIIH OHU HE SIBJISIOTCS OIMUCKOM;

JIOTHYECKHE OLINOKH.

K HerpyObIiM ommdKkam cienyer OTHECTHU:

HETOYHOCTh (OPMYIUPOBOK, OMPENCICHUMN, MOHATUM, TEOpWUW, BHI3BAHHAS
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMNPEACIIEMOr0 IOHSATHS WA
3aMEHOM OJIHOTO - ABYX U3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMU;
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HETOYHOCTH Tpaduka;

HEPAIMOHAIBHBIM METOJT pElICHHUs 3aJa4d WM HEIOCTaTOYHO MPOTyMaHHBIN
IUTaH OTBeTa (HapyIllIeHWE JIOTHUKHU, MOJMEHA OTACIHHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

HEpaIMOHAIBHBIE METOIBI pa0OTHI CO CIIPABOYHOMN M IPYTOW JIUTEPATYPOH;
HEYMEHHUE PeIaTh 3a/1a4H, BBIIOJHATD 33a/JaHUS B OOIIIEM BH/IC.

Henpoyeramm sBISIOTCS:

HEpalMOHAJIbHBIE IPUEMbI BEIUMCICHUN U TPE0Opa30BaHuUi;
HeOpeKHOE BBIMOJIHEHHE 3aMKUCe, YepTekel, cXxeM, rpauKoB.
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