AHHOTanuA K padoyeii nporpamme no aiaredope 10 kiaacc
[Iporpamma pazpaboTaHa Ha OCHOBE:
- @enepalibHBIN TOCYIapCTBEHHBIN 00pa30BaTENbHbBIN CTAaHAAPT CPEIHEro 00IIero 0Opa3oBaHUs
(mpuka3 MuHuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuu ot 31 nexabps 2014 r.
Nel1598);

- OCHOBHOH 00pa3oBaTelbHON MporpamMmoil cpemHero ooémero oobpazoBanus MAOY
Copoxkunckoit COIII Ne 3, yrBepxkaeHHoW mpukazoMm 1o mkoje ot 08.08.2018 r. Ne
133/3 - O/1;

- yueOoHpiM mIaHoM MAOQOY Copoxkunckoir COIIl Ne 3 na 2020-2021 yueGHBIN TOx
npukas Ne 90/1 — O/ ot 08.07.2020 r.;

-IporpamMma COCTaBJieHa C YYeTOM aBTOPCKOW MporpaMmbl: Anredpa v Hayana aHaIu3a.
Coopuuk pabounx mporpamm.l0-11 kmaccel: mocobue s yuuTeneil obieoopa3oBar.
opranm3anuii / [cocraButens T. A. BbypmucrpoBa]. — 2-¢ wu3m., mon. — M.
IIpocsemenue, 2016

Y4eOHBIN KOMILIEKT:

VYueOHuk: AnreOpa M Hauajna maTemaTudeckoro aHanuza. 10-11 kmaccel: yue6. ans
oOmreoOpa3oBaT. opranuzanuii : 6a3oBbiit ¥ yriuyomn. ypoau/ LI.A. AnumoB u np. — M.:
IIpocsemenue, 2020.

Y4eOHbIi JIaH ( KOJIUYECTBO YaCOB):

10 xmacc- 3 gaca B Hegenmo, 102 yaca B roj

ean n 3apaum:

OcHoBHBIMU LIeNIsIMH Kypca maTeMatuku 10 kmacca B coorBeTcTBHM ¢ DenepanbHbIM
00pa3oBaTeIbHBIM CTAHAAPTOM CPETHETO OOIIET0 00pa30BaHUS SBISIOTCS:

- OCO3HAHUE 3HAYCHHSI MATEMATHKH B TIOBCETHCBHOW KU3HU YEIIOBEKA,

- (¢opMupOBaHHE TPEJICTABICHUI O COLMAIBHBIX, KYJIBTYPHBIX W HCTOPUUYECKUX
dakTopax CTAaHOBIIEHUS MaTEMaTUYECKON HAYKH,

- (¢dopMHpOBaHHE TIPEACTABICHUNA O MAaTeMAaTHKE KaK 4YacTH OOIIeYeIOBEUECKON
KYJIbTYPbl, YHUBEPCAIBHOM sI3BIKC HAyKH, TIO3BOJIAIOIIEM OIMCHIBATh W H3y4yaTh
pealIbHbIE TPOIIECCHI U SBICHUS

- pa3BUTHE JIMYHOCTHU IIKOJBHUKA CpPEJICTBAMH MATEMAaTHUKH, TOJAIOTOBKAa €ro K
MIPOJIOJKEHHUIO 00YUEHHUS U K caMOopealii3allii B COBPEMEHHOM OOIIIECTRE.

JlocTrkeHue TIepEeYNCIICHHBIX [T MpeoiaracT pelieHne CiIeayomuX 3a1a4:

— ¢opMUpOBaHHE MOTHBAIIUU H3yYEHUS MATEMATHUKH, TOTOBHOCTH M CIIOCOOHOCTH
ydammxcss K CaMOpPa3BUTHIO, JIMYHOCTHOMY  CaMOOIPEJICICHUIO, IOCTPOCHHIO
UHAVBUAYATHHOW TPACKTOPUHU B U3YUCHHH MPEIAMETA;

— (QopmupoBaHne y yyalIMXCsS CIIOCOOHOCTH K OpraHU3allMd CBOCH ydeOHOU
NESITENIBHOCTU TIOCPEICTBOM OCBOCHUS JIMUHOCTHBIX, TIO3HABATEIBHBIX, PETYISATUBHBIX U
KOMMYHHKATUBHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUM;

— (opmupoBanue crienupuUecKux sl MATEMATUKUA CTUJICH MBIIIJICHUS], HEOOXO0IMMBIX
JUTSL  TIOJTHOIIEHHOTO (DYHKIIMOHMPOBAHUSI B COBPEMEHHOM OOIIECTBE, B YACTHOCTH,
JIOTHYECKOTO, aITOPUTMHUYECKOTO U IBPUCTHIECKOTO;



— OCBOGHHUE B XOJI¢ M3YYCHHSI MAaTEMATUKU CHEIUPUICCKUX BHUIOB JEATEILHOCTH, TAKUX
KaK [OCTPOCHHME MaTEeMaTU4YECKUX MOJEJEH, BBIIOJHEHUE HWHCTPYMEHTAIBHBIX
BBIYMCIICHUH, OBIAJEHUE CUMBOJIMYECKUM SI3BIKOM IIPEAMETA U JP.;

— (hopMupoBaHuE yMEHUHN MPEACTABIATh MHPOPMAIINIO B 3aBUCUMOCTH OT ITOCTaBJICHHBIX
3aa4 B BUJE TAONUIBI, CXeMbI, rpaduKka, ITuarpaMMbl, UCIOJIb30BATh KOMITHIOTEPHbIE
nporpammsl, IHTepHET 1ipu ee 00paboTKe;

— OBJAJECHHUE YYalIMMHCS MAaTEeMaTUYECKUM S3bIKOM H ammnapaToM Kak CpeACTBOM
OIMCAHMS U UCCIIEIOBAHUS SIBIICHUN OKPYXKAIOIIErO MUPA;

— OBJIAJICHUE CUCTEMOM MaTeMaTHYeCKUX 3HAHWM, YMEHUN W HABBIKOB, HEOOXOJMMBIX
JUIL  pEIIeHUs 3a7ad MOBCEIHEBHOM JKWU3HU, H3YYEHUS CMEXHBIX JHCUUIUIAH U
IPOJOJKEHHS] 00pa30BaHUS;

— ¢opMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS;

— BOCTHTAHHE OTHOIIEHHUS K MaTeMaTHKe KaK K 4acTh OOILICUEIOBEYECKOW KYIbTYpHI,
Urparonieit 0co0yro poJib B OOIIIECTBEHHOM Pa3BUTUHU

Conep:xanue:

IMoBTopenue (5 yaco) ToxaecTBEeHHBIE TPEOOPA30BAHMS ANITEOPANUECKUX BBHIPAKECHHIH.
ypaBHeHI/Iﬂ C OJJHUM HCU3BCCTHBIM. Cucremsbl ABYX ypaBHeHI/H\/JI C ABYMs HCHU3BCCTHBIMMU.
DyHKIUH.

JeiictBuTebHbIE yncia (13 yacoB)

Llenple w panuoHanbHble 4yucna. JledcTBuTenbHbIE uwucnaa. beckoHedyHo yObIBaromias
reoMeTpuuecKkas mporpeccus. ApudmeTrndeckuii KOpeHb HaTypaibHOH crerneHH. CTemneHb ¢
pPalMOHAIBHBIM U ICHCTBUTEIBHBIM TIOKA3aTEIISIMU.

OcHOBHas I €Jb— 0000IIUTH U CUCTEMATU3UPOBATH 3HAHUS O JCHCTBUTEIBHBIX YUCIIAX;
cOopMUpPOBAaTh TOHATHUE CTENEHU C ACHCTBUTEIBHBIM IIOKa3aTeleM; Hay4uTh IPUMEHSTDH
onpezaeneHus apu(hMETUICCKOTO KOPHS M CTENCHHW, a TakKKe MX CBOWCTBA INPHU BBITOJHECHUU
BBIYHCIICHUH U IPE0OPa30BaHNU BBIPAKECHHI.

HGO6XOHI/IMOCTB pacliup€Hud MHOXECTBAa HATypaJbHBIX 4YHCCI 10 ﬂeﬁCTBHTGHBHBIX
MOTHBHPYETCST BO3MOKHOCTBIO BBINOJHATH ACHCTBHS, OOpaTHBIE CIOXKEHUIO, YMHOXCHHUIO H
BO3BEJICHUIO B CTENEHb.  PaccMOTpEHHBI B Hayajle TeMbl cocod oOpaieHusi OeCKOHEUHOMN
NEepUOANYECKON  JECATUYHOW JpoOM B OOBIKHOBEHHYIO OOOCHOBBIBAETCS ~CBOMCTBAMH
CXOOAMUXCA YHUCIOBBIX pAOOB, B YaCTHOCTHU, HAXOXKICHUCM CYMMBI 0eCKOHEUHO Y6BIBaIOHIeﬁ
T€OMETPUYECKON IPOTPECCHH.

JleiicTBusi Hax WpPpANMOHAIBHBIMH YHCIAMH CTPOTO HE OIPEIENSIOTCS a 3aMEHSIOTCS
JEWCTBUAMH HaJ UX TPUOIMKSHHBIMHU 3HAYEHUSIMUA — PAllMOHATBHBIMH YHCIIAMH.

B cBi3m ¢ paccMOTpeHHMEM  MOCJIENOBAaTENIbHBIX  pPAlMOHAJIBHBIX  HPUOIMIKEHUN
UPPALMOHATFHOTO YKCIIa, a 3aTEM U CTETIEHH C HPPAIIMOHAIBHBIM TIOKa3aTeJIeM Ha MHTYUTHBHOM
YPOBHE BBOJUTCS TIOHSATHE TIPEeia MOCIe0BaTEIbHOCTH.

ApudmeTnueckuii KOpeHb HaTypajJbHOM CTemeHH N > 2 U3 HEOTPULIATENbHOIO YHCia U €ro
CBOMCTBA M3JIarat0TCs TPAJAULMOHHO. YUalluecs JOJDKHBI YMETh BBIYHUCIATH 3HAYEHUS KOPHS C
MOMOIIBIO OIpENETIeHHs] U CBOWCTB U BBIMOJHATH NMPEeoOpa3oBaHusl BBIPAXKEHUN, COAEpKAIIUX
KOPHHU.

Crenenp ¢ HpPaALMOHAIBHBIM ITOKA3aTEIEM MOSICHAETCS Ha KOHKPETHOM IpUMeEpe. 3/1€Ch Ke
(bopMynHUpYIOTCS CBOMCTBa CTENEHM C JIEHCTBUTEIBHBIM IIOKa3aTeleM, KOTOpble OyayT
MCIIOJIb30BAThHCS MIPU PELLIEHUU YpaBHEHHM, HEPABEHCTB, UCCIIEJOBAaHUH (PYHKIIUH.
3Hare:

MOHATUE HATYPaJIbHOTO YHCIIA;

MIOHATHUE LEJIOT0 YUCIIA;

MOHATHE ACHUCTBUTEIBLHOIO YHCIIA;

MIOHATUE MOYJIS YHUCIIA;

MOHSTHE apUPMETHUUECKOTO KOPHS N —i CTETIEHN U €r0 CBOWCTBA;



CBOMCTBA CTEIICHHU C JEHCTBUTEIIBLHBIM IIOKA3aTEIIEM.

Ymern:

YMETh HAXOJUTh CYMMY O€CKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM MTPOrPECCUH;
oOparnaTh 6ECKOHEYHO MEPUOIUYECKYIO IPOOb B OOBIKHOBEHHYIO;

YMETh BBIMIOJHATH MPE0Opa30BaHUs BEIPAXKEHUH, CoepKAINX apu(hMETHIECKIE KOPHH.
Crenennas ¢pynkuus (12 yaco).

Crenennas (yHKIMA, ee cBOicTBa U rpaduk. BzaumHo oOparueie ¢pyHKIMU. PaBHOCHIIbHBIE
ypaBHEHHUs U HepaBeHcTBa. MppanuoHnansHele ypaBHeHus. MppanuoHansHble HEpaBEHCTBA.

OcHOBHasIeETb— O0000IUTh U CUCTEMAaTU3UPOBATh M3BECTHBIE U3 Kypca anredpsbl
OCHOBHOM LIKOJIbI CBOMCTBA (DYHKIMII; U3yUUTh CBONCTBA CTENIEHHBIX (YHKLUH C HATYpaJbHBIM
Y LEJNbIM I0Ka3aTeJIsIMM U HAay4WTh NPUMEHSTh MX IPHU PELICHUHM YPaBHEHHUH U HEPABEHCTB;
chopMHpOBaTh IOHATHE DPABHOCUIBHOCTH YpPAaBHEHHH, HEPaBEHCTB, CHUCTEM YpPaBHEHHH U
HEPABEHCTB.

PaccmoTpenue CBONCTB CTENEHHBIX (QYHKUMHA M UX TpadUKOB MPOBOAUTCS IOITANHO, B
3aBUCHUMOCTH OT TOTO, KAKUM YHUCIJIOM SIBJISIETCS TOKa3aTelb: 1) YETHBIM HaTypaJlbHbIM YHCIIOM;
2) HEYETHBIM HATYpaJbHBIM YHUCIOM; 3) YMCIOM, MPOTUBOIOJIOKHBIM YETHOMY 4Hciay; 4)
YHUCIIOM, IPOTHUBOIOJOXKHBIM HEUETHOMY YMCIY; S5) IMOJOXKHUTEIbHBIM HELEIbIM 4YuciIoM; O)
OTPHLIATEJIbHBIM HEILIEJIbIM YUCIIOM (CBOMCTBA PYHKLMH B MIT. 5 ¥ 6 U3y4aTh HEOOS3aTEIBHO).

OO0oCHOBaHMS CBOWMCTB CTENEHHOW (YHKIMM HE IMPOBOMAATCS, OHHM CIEAYIOT W3 CBOWCTB
CTEIIEHU C JECHCTBUTEIBHBIM I10Ka3aTeleM PaccmoTpenue paBHOCWIBHOCTH YPAaBHEHMH,
HEPABEHCTB
Y CHCTEM YPAaBHEHUI U CBOWCTB PABHOCUJIBHOCTHU MPOBOIATCS
B CBSI3M C IIPEJICTOSIIIUM U3YYEHUEM UPPALMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

OCHOBHBIM METOJIOM DELICHHUs HMPPALUOHAIBHBIX YpaBHEHUH SIBISETCS BO3BEACHUE 00EuX
yacTell ypaBHEHHMH B CTENEHb C LEIbI0 MEPEXo/a K PALMOHAIBHOMY YPaBHEHHIO-CIIEICTBUIO
JAHHOTO.

HppanmoHanbHble HEPABEHCTBA HE SBJISIOTCS 00s3aTE€IbHBIMU U1 U3YYEHUS BCEMU
yuyamuMmucs. [Ipy ux u3ydyeHuHn OCHOBHBIM CIIOCOOOM PELIEHHUS SBISETCS CBEACHUE HEPAaBEeHCTBA
K CUCTEME pallMOHAJIbHBIX HEPABEHCTB , PABHOCHJIBHOM TaHHOMY HEPAaBEHCTBY.
3HaTh:

CBOMCTBA CTEMEHHON (DYHKIIMH BO BCEX €€ PA3HOBUIHOCTSIX;

oTpeieIeHne U CBOMCTBA B3aUMHO OOpaTHBIX (DYHKIIHIA;

orpezieNieHUs] PaBHOCWJIbHBIX YPaBHEHUN U ypaBHEHUS-CIICICTBUS;

MIOHMMATb IIPUYMHY MOSBJICHHS IOCTOPOHHUX KOPHEHN U NTOTEPU KOPHEN;

YTO NPU BO3BEJICHUU B HATypaJbHYIO CTETIEHb 00€HX YacTeil ypaBHEHUS IOJIy4yaeTcsl ypaBHEHUE
— CIIEJICTBHUE;

IIPU PEIIEHNN HEPABEHCTBA MOYKHO BBIIIOJIHATH TOJBKO PABHOCUIIbHBIE MPE00Opa30BaHUS;

4To cieayeT u30eratb AeleHHs oO0euX YacTel ypaBHEHMs(HEpaBEHCTBA) Ha BBIPAXKEHUE C
HEU3BECTHBIM.

Ymersn:

CXEMaTU4YeCKH CTPOUTh TpaduK CTENEHHON (YHKIUU B 3aBUCUMOCTH OT IPHUHAJJICKHOCTH
MIOKa3aTelsl CTENEHH;

MIEPEYNCIIATh CBOWCTBA;

BBINOJIHATH NPE0Opa30BaHMsl ypaBHEHUN, TPUBOIAIINE K YPABHEHUSM-CIIEICTBUSM;

pelaTh uppauoHaIbHbIe YpaBHEHUS U HEPABEHCTBA.

4. Iloka3zarenbHas pynkuus (10 yacon)

[TokazarenbHast (QyHkuus e€ cBodictBa M rpaduk. IlokasaTenbHble ypaBHEHUS.
IToxazarenbHble HEpaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUH U HEPABEHCTB.

OcCcHOBHA S II € b-U3yUYUTh CBOMCTBA NOKa3aTeNbHON (YHKIUHU, HAYYUTh pELIaTh
NIOKa3aTeNIbHbIE YPABHEHUS U HEPABEHCTBA, IPOCTEHIINE CHUCTEMBI MOKA3aTEIbHbBIX ypaBHEHUN
Y HEPaBEHCTB..



CBoiicTBa mOKa3aTenbHONM (YHKUMU TOJHOCTHIO CIEAYIOT W3 CBOMCTB CTENEHU C
JICUCTBUTENIbHBIM TTOKa3aTeaeM  PenieHue npocTerimx noka3aTeabHbIX ypaBHEHUN Pelenne
OOJIBIIMHCTBA TOKA3aTEIbHBIX YPABHEHUM M HEPABEHCTB CBOJUTCS K PEIICHUIO MPOCTEHIIMX.
Tak kak B XOoJe pelleHMs MpeaJaraéMblXx B JTOM TEeME IIOKa3aTeNIbHBIX YpPaBHEHUU
PaBHOCHJILHOCTh HE HAapyIIaeTcsi, TO TpOBEpKa HAWJCHHBIX KOpHEW HeoOs3arenbHA. 37ech
CHCTEMBbl YPaBHEHMH M HEPABEHCTB PELIAIOTCA C IOMOIIbI0 PaBHOCHUJIBHBIX IPEOOpa3oBaHUIL:
IIOZICTAHOBKOM, CII0KECHUEM WIM YMHOKCHUEM, 3aMEHON ITIEPEMEHHBIX U T. .
3HaTh:

OTIpeieNIeHUE U CBOMCTBA IMMOKA3aTEIbHON (DYHKIINU;

CrocoObl pelIeHNs OKa3aTeIbHbIX YPaBHEHU.

Ymersn:

YMETb CTPOUTH IpapUK Moka3zaTeabHONU (GYHKLUHU B 3aBUCUMOCTH OT 3HAUYEHUs] OCHOBAHUS a;
OTMCHIBATH MO TPa(uKy CBOHCTBA,

IPUMEHSATh 3HaHUS O CBOMCTBAaX MOKA3aTeNbHOM (PYHKIIMM K PELICHUIO IPUKIIAAHBIX 3a/ay;
pelaTh ypaBHEHHUs, UCIIOJIb3Ys TOXKAECTBEHHbIE IIPE0Opa30BaHUsl HA OCHOBE CBOMCTB CTEIIEHHU, C
IIOMOIIBIO PA3JIOKEHUSI HA MHOXKUTENIM BBIPRXKEHUH, COAEPIKAIIUX CTENEHH, IPUMEHss Crocod
3aMEHbl HEU3BECTHOW CTENEHU HOBBIM HEU3BECTHBIM;

pelars IOKa3aTelbHblE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH I10Ka3aTeIbHOU
byHKINY;

pelaTh CUCTEMBbI IIOKa3aTEIIbHBIX YPABHEHUN U HEPAaBEHCTB.

Jlorapudmuueckas ¢pynkuus (15 yacon)

Jlorapudmbr. CpoiicTBa Jorapu(MoB. JECSATUYHBIE M  HATypajbHblE JIOrapu(MBI.
ngorapupmuueckas (QyHKIOUS, €€ CBOHCTBA © TpaduK. JorapupMHUECKHUE YpaBHEHHUS.
Jlorapugmuueckue HepaBeHCTBA.

OcHOBHas 1 €eab— cPOpMUPOBAThH MOHATUE JIOTapuMa YKCIIa; HAYYUTh IPUMEHATh
cBoiicTBa Jiorapu(MOB IpPHU PEUICHWH YPaBHEHUH H3Yy4uTh CBOIcTBa JorapudmMuyeckoi
(GYHKIMU ¥ HAay4UTh MPHUMEHSTH €€ CBOWCTBA NMPH PEIICHUH MPOCTEHINHNX JIOTapu()MUIECKHX
YPaBHEHHUI U HEPABEHCTB.

Jlo sToif TeMbl B Kypce aiureOpbl H3ydalucCh Takue (YHKIUHU, BBIYUCIIEHHWE 3HAYCHHM
KOTOPBIX CBOAMJIOCH K YeThIpeM apu(pMETHUYECKHM JAECHCTBUSM U BO3BEACHUIO B CTeneHb. Jls
BBIUMCJICHHS] 3HAYEHUM JorapupMuUUecKod (QYHKIMM HYXKHO YMETh HAaxOJUTh Jorapu(mbl
YHCell, T. €. BHIIOJIHATh HOBOE JUIs y4yalluxcs AelcTBUe — JorapupMUpOBaHUE.

JlokazaTenbcTBO CBOMCTB Jorapudma omupaercs Ha ero ompeneneHue. Ha mnpaktuke
paccMaTpUBAIOTCS JIOTapu(Mbl MO Pa3IMYHBIM OCHOBAaHUSAM, B YAaCTHOCTH MO OCHOBaHHIO 10
(ecaTUUHBIN JorapudM) M MO OCHOBAHUIO € (HaTypajbHBIM Jorapupm), oTcioa BO3HHUKAET
HE00X0AUMOCTh (pOpMyJIBI Mepexosia OT Jorapudma 1Mo oJHOMY OCHOBaHMIO K Jiorapupmy mo
JPyroMy OCHOBaHHUIO. Tak Kak Ha WH)XEHEPHOM MHKPOKAJIbKYJIATOpPE ecTh KiaBuiu 19 u In, To
JUIs BBIYMCIICHMS Jorapu@ma MO OCHOBAaHUSAM, OTIAMYHBIM OT 10 M e, HYy)XHO NPUMEHUTbH
dbopmyny nepexoja.

CpoiictBa sorapudmMuyeckoi  (QyHKIMM aKTUBHO  MCIOJB3YIOTCS HpPU  pEIICHUU
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

N3yuenne cBoOWCTB norapuMuieckoil (QyHKIMM MPOXOAUT COBMECTHO C pEIIEHUEM
yYpaBHEHUH U HEPABEHCTB.

[Tpu pemenuu norapu(pMUUECKUX YpaBHEHUI M HEPaBEHCTB BBINOJHAIOTCS Pa3IUYHbIE MX
npeoOpazoBanus. [Ipy 3TOM yacTo HapymaeTcsi paBHOCHJIBHOCTh, MO3TOMY TpU PEIICHUU
Jorapu(pMHUECKUX YpaBHEHHH HEOOXOqMMa IpOBEpPKa HaMJIEHHBIX KOPHEW, MpHU pelIeHUH
Jorapu(pMHUECKUX HEPABEHCTB HYXKHO CIEAUTH 3a TEM ,4TOOBI PABHOCUIIBHOCTh HE Hapyllaliach
,TAK KaK TPOBEPKY pEIICHHUsS HEPaBEHCTBA OCYILIECTBUTH CJOXKHO, a B psie CilaydacB
HEBO3MOKHO.
3HaTh:

MOHSTHE Joraprudma drciia 1 OCHOBHOE JIOrapu(pMUYECKOE TOKIECTBO;
OCHOBHBIE CBOICTBa JIOTapr(pMOB;



MOHATHUE JIECATUYHOTO M HaTYpaJIbHOTO JIOTapu(pPMOB;

omnpenenaeHue JorapupmMuIecKon GyHKIINH,

cBoicTBa JorapupmMuieckoil pyHKIuH U e€ rpaduk.

Ymern:

IPUMEHSTH CBOMCTBA Jlorapu(MOB U1t IpeoOpa3oBaHuil TorapupMUIECKUX

BBIPAXKEHUI;

OpuUMeHATh (opMyny mepexoaa oT Jyorapudma Mo OJHOMY OCHOBAaHHMIO K Jiorapupmy IO
JpyroMy OCHOBAHUIO;

OPUMEHATh CBOWCTBA JIOTapU(PMHUUECKOW (YHKUIMHU MPH CPAaBHEHHM 3HAUYCHHH BBIPAKEHUH U
PELICHUH IPOCTENIINX JIOrapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb pa3IuyHbIe JIorapu(MUUECKUE YPAaBHEHHUS M UX CHCTEMBI C MCIOJIb30BAaHHUEM CBOMCTB
J0rapu(pmMoB U OOIIUX METOAOB PELICHUS YPABHEHUH;

pemarth JorapupMHUIECKUe HEPABEHCTBA HA OCHOBAHUHU CBOMCTB JIOTapU(MHUUECKON (HYHKIIUH.
Tpuronomerpuueckue popmyiinl (20 yacon)

Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana KoopauHat. OmnpenesieHue CHUHYcCa,
KOCHMHYCa M TaHIeHCa yryla. 3HaKM CHHYca, KOCHMHYCa M TaHI'€HCa. 3aBUCHUMOCTb MEXAY
CUHYCOM, KOCUHYCOM 51 TAH[€HCOM OJIHOTO M TOrO € yrja. TpuroHoMeTpudeckue TOXK/IECTBa.
CuHyc, KOCUHYC U TaHreHC yriioB a U —a. dopmynsl ciaoxeHus. CHHYC, KOCUHYC U TaHI'€HC
nBoitHOro yria. CuHyC, KOCUHYC U TaHI'€HC MOJOBUHHOIO yria. @opmynsl npuseneHus. Cymma
U pa3HOCTh CUHYCOB. CyMMa M pa3HOCTh KOCUHYCOB.

OcHOBHa4A 1 €ab - cPOPMHPOBATH MOHATHUSI CHHYCA, KOCHHYCA, TAHTCHCA, KOTAHTeHCa
YuCiIa; HAYYUTh IMPUMEHATH (QOPMYJbl TPUTOHOMETPUM JJsl  BBIUMCIEHUS 3HAYCHUH
TPUTOHOMETPUUYECKMX (YHKIUH W BBINOJHEHHS MPeoOpa3oBaHUl TPUTOHOMETPHUYECKUX
BBIPA)KEHUI; HAYYUTh peIIaTh NPOCTEHIINE TPUTOHOMETPUYECKHE YPaBHEHHUS Sill X = a, COSX = a
npua=1,—1,0.

PaccmarpuBas onpezeneHus CUHYca U KOCHHYCa JIeHCTBUTEIBHOTO YUCIIA a, €CTECTBEHHO
pEelIUTh caMble IIPOCThIE YPAaBHEHUS, B KOTOPBIX TPEOyeTCs] HaWTWU YMCIIO a, €CIU CHUHYC WU
KOCHHYC €ro M3BECTeH, Hampumep ypaBHeHus Sima = 0, cos a = 1 u T. n. Ilockonbky ms
0003Ha4YeHHs] HEM3BECTHOIO 10 TpPaJulMU HCIOIb3yeTcs OykBa X, TO ATH YpaBHEHHS
3aMUCBIBAIOT KaK OOBIYHO: Sinmx = 0, coSx = 1 u T. n. Pemenns 3TMX ypaBHEHMH HaxomsTcs ¢
MOMOIIbIO €IMHUYHON OKPYKHOCTH.

B03MOXHOCTP BBISIBJIIEHHS 3HAaKOB CHHYCa, KOCHHYCa M TaHTEHCA 10 YETBEPTSAM SIBISAETCS
CIIEICTBUEM CHMMETPUU TOYEK EIMHUYHON OKPY)KHOCTH OTHOCHUTEIBHO OCEH KOOpAMHAT.
PaBeHCTBO cOB(—a) = coBa clieayeT U3 CUMMETPUHU TOUYEK, COOTBETCTBYIOIIMX YHMCIaM a U —a,
OTHOCHUTENBHO ocH OX.

3aBUCHUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHI€HCOM U KOTAaHI€HCOM OJHOTO M TOTO K€
YyHclla WIN yIiia cleyeT U3 TPUTOHOMETPUYECKOH (OpMBI 3alHcU JEUCTBUTENBHOIO YKCA U
OIpEZICNICHUs] CHHYCA M KOCHHYCA KaK KOOPAWHATHI TOUYKH €IMHUYHON OKPYKHOCTH.

@DopMyJIbl CIIOKEHUS JTOKA3bIBAIOTCS JUIsl KOCUHYCAa CYyMMbI WJIM PAa3HOCTH, BCE OCTAJIbHbBIE
(bOpMYIIBI CIIOKEHHS MTOYYar0TCs KaK CIEICTBHS.

@opMyIBl CIOKEHUS SBISIOTCS OCHOBHBIMHU (DOpMyJlaMHU TPUTOHOMETPUH, TaK KaK Bce
Jpyrue MOXKHO TOJYYHUTh Kak CIeACTBUS (HOpMyIbl JBOMHOIO M TOJOBHHHOIO YIJIOB (HE
ABIIAIOTCS 00s3aTEIbHBIMU JJISL U3y4YEeHHsI), GOPMYJIbl IPUBEIEHUS, TPEOOPa30BaHUSI CYMMBI U
Pa3HOCTH B NIPOU3BEACHHUE.
3HaTh:

OIpeZieNIEHUs] CUHYCa, KOCUHYCA U TAaHT'€HCa;

OCHOBHbIE (DOPMYJIbI, BBRIpAXKAIOIINE 3aBUCUMOCTh MEXKy CHHYCOM, KOCUHYCOM U TAHT€HCOM
OIpeZIeNICHUE paJlaHa;

MOHSTHE TOXKJECTBA KaK PAaBEHCTBA;

Ymern:

NEPEBOUTH PaJUaHHYIO0 MEPY YyIJIa B Tpagychl U 00paTHO;

MIOBOPAaYMBATh HAYAIbHYIO TOUKY €JMHUYHON OKPYXHOCTH BOKpYT Hayajia KOOPAMHAT Ha yroi o.



U HAXOJIUThH TOJOKEHUE TOUYKH OKPYKHOCTH, COOTBETCTBYIOLIEH NaHHOMY AEHCTBUTEIBLHOMY
YHUCILY;

HAXOJIUTh CUHYC, KOCHHYC TaHreHe s uncen Buaa [1/2k, k €; Z

OpUMEHATh (HOPMyJbl A BBIYMCICHMS 3HAYEHUH CHHYCAa, KOCMHyca M TaHI'€HCa 4ucia IO
3a/laHHOMY 3HA4E€HHUIO OJTHOTO U3 HUX;

JIOKa3bIBaTh TOXKJECTBA C MCIIOJIb30BaHUEM H3YyUEHHBIX (HOPMYIT;

BBITOJIHATH MPEOOPa30BAHUE TPUTOHOMETPUYECKHUX BBIPAKCHHIA.

Tpuronomerpuuyeckue ypapHenus (14 yacon)

VYpaBHeHust coSX =a, Simx = a, tgx = a. PemeHwe TPUTOHOMETPUYECKHX YpaBHEHHIA.
[Tpumeps! peleHus IpOCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

O cHOBH as gD e b — chopMupoBaTh YMEHHE peIIaTh NpocTeiime
TPUTOHOMETPUYECKHE YPABHEHMsSI O3HAKOMHUTb C HEKOTOPBIMH IpUEMaMH  PELICHUs
TPUTOHOMETPUUECKUX YPABHEHUM.

Kak u mpu pemnieHnn anreOpanyeckux, MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YpaBHEHMH,
pelieHre TPUTOHOMETPUYECKUX YPABHEHMH IyTEM pa3IMYHbIX NpPeoOpa3oBaHUN CBOAUTCS K
PELICHHIO MPOCTEHINX: COX = a, SinX = a, tgx = a.

PaccmoTpenue mpocTeMIIMX ypaBHEHUMM HA4YMHAETCS C YpaBHEHUS COX = a, TaK Kak
dopmyna ero kopHeil mpoiue, yeM (opmysa KopHeil ypaBHeHus Sinx = a Pemenue OGosee
CIIO)KHBIX TPUTOHOMETPUYECKHX YpPAaBHEHMIA, KOTJa BBINOJHAIOTCA ajreOpandecKkue u
TPUTOHOMETPUUYECKHE TPe0Opa30BaHuUs, CBOAUTCS K PELICHUIO IPOCTEHIIINX.

PaccmaTtpuBatoTcst  ciefyromue THIBl TPUTOHOMETPUUYECKHUX YPABHEHHM JIMHEIHHbIE
OTHOCUTEJIBHO SIIT X, COS X WM tg X; CBOASIIMECS K KBaJpaTHbIM M APYIHMM alre0pandeckum
YPaBHEHHUSAM I10CJIE€ 3aMEHbl HEU3BECTHOI'O; CBOASILUECSH K MPOCTEUIIMM TPUTOHOMETPHUUECKUM
YPaBHEHHUSAM I10CJIE Pa3JI0KEHNSI HA MHOKUTEIIN.
3HaTh:

IOHATUS APKKOCHHYCA, AapKCHHyca U apKTaHreHca; (opMmyibl KOpHEH mpocTeHiunx
TPUTOHOMETPUUECKUX ypaBHEHUII;

MPUEMBI PELLICHUH PA3JIMYHbBIX TUIIOB YPABHEHUN;

IPUEMBI PELIeHUS] TPOCTEHIIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

Ymers:

pemarh NpocTele TPUroHOMETPUUECKHUE YPaBHEHUS;

IIPUMEHATH Pa3IMYHbIe MPUEMBI IIPU PEILIEHUU TPUTOHOMETPUYECKUX YPaBHEHUM;

pemaTh NpocTeiine TPUroHOMETPUYECKNE HEPaBEHCTBA.

8. IloBTopenne (13 yacos) [ToBropenue tem: [leiictBurensublie uncia. CTeneHHas GyHKIUS.
[ToxazarenbHast pyHkuus. Jlorapudpmuueckas GyHKIuUS.

Tpuronomerpudeckue GopMyibl U ypaBHEHHS.

®opMblI TeKYyLIEero KOHTPOJISI U MPOMEKYTOUYHOM aTTecTaluu

[TpenycMoTpeHbsl pa3HOOOpa3Hble BHIbI KOHTPOJS (BBOJAHBIA, TEKYIIHMH, MPOMEXKYTOUHBIMH,
TEMaTUYECKHI, UTOTOBBIN).

TEMATHYECKOE ITNTAHUPOBAHHUE

Ne n/n. Hazpanue pazaena(rnassl), TeMa |Kon-Bo| KoHTposbHBIE

ypoka 4acoB paboTbI
IToBTOpEeHne S yacos 1

1. ToxxnecTBeHHbIE TPEOOpPa3OBaHUS

aNreOpandeckux BhIPAKCHHM. 1 1

2. YpaBHEHWUsI C OJTHUM HEU3BECTHBIM.
3. CucreMsl IByX ypaBHEHUH C IByMs 1




HEU3BECTHBIMH.
4. OyuHkMN.
5. Bxognas koHTpoabHas pabora

JleficTBUTEIBLHBIE YU CJIA

6. Llenble U pallMOHAJIBHBIE YUCIIA.
7. Llenble ¥ pallMOHAJIBHBIE YHCIIA.
8. JleficTBUTENbHBIC YHCIA.

9. beckoHeuHO-yOBIBatoIIasl
T€OMETPUYECKasl IPOTPECCHs.

10. beckoneuHo-yObIBaroIIAs
T€OMETPUYECKast POTPECCHS.

11. Apudmerndeckuii KOpEHb
HaTypaJibHON CTEIICHH.

12. Apudmerndeckuii KOpEHb
HATypaJIbHOM CTETEHHU.

13. Apudmerndeckuii KOpEHb
HaTypaJIbHOM CTETEHHU.

14. Crenens ¢ palMoHaIbHBIM U
JNIEUCTBUTEIILHBIM ITOKA3aTEJIEM.
15. Crenensb ¢ paliuoHaIbHBIM U
JNEUCTBUTEIILHBIM ITOKA3aTEIIEM.
16. Ctenensb ¢ palimoHaIbHBIM U
JNEUCTBUTEIILHBIM ITOKA3aTEIIEM.
17. Ypok 00001IeHNs U CHCTeMAaTH3aIun
3HaHUH

18. KontponwHas pabora Ne 1 mo Teme:
«JleHcTBUTEIBLHBIC YUCIIA»

[N WIS EN

Crenennas pynkuus 12 yacos

19. Crenennast pyHkuus, e€ cBONCTBa U
rpadux.

20. CrenenHas ¢pyHKIMs, €€ CBOWCTBA U
rpadux.

21. CrenenHas ¢pyHKIMs, €€ CBOMCTBA U
rpadux.

22. B3auMHO oOpaTHble PYHKLIUH.
CrnoxHas QyHKIMS

23. B3auMHO oOpaTHble PYHKLINH.
CrnoxHas QyHKIMS

24. PaBHOCUJIbHBIE YPaBHEHUS U
HEpaBEHCTBA.

25. PaBHOCWIIBHBIE YPAaBHEHUS U
HEpaBEHCTBA.

26. UppanmroHainbHbIEe ypaBHEHUS.

27. UppanioHanbHbIE YpaBHEHHUS.

28. Ypok 00001IeHHS ¥ CHCTEMAaTH3 AN
3HaHUHN

29. Ypok 00001IeHHS ¥ CHCTEMAaTH3 AN
3HaHUHN

30. KonTponpHas padota Ne 2 o teme:
"CrenenHas ¢pyHkus"

[N NN N




IToxa3zatenbHas pynknus 10 yacos

31. IlokazarenpHas GyHKIHS, €€ CBOKWCTBA
u rpaduk.

32. IlokazatenbHas GyHKIHS, €€ CBOWCTBA
u rpaduk.

33. IlokasaTenbHbIE YpaBHEHMUS.

34. Iloka3aTenbHbIE YpaBHEHHUS.

35. Iloka3aTenbHble HEPABEHCTBA.

36. Iloka3aTenbHbIE HEPAaBEHCTBA.

37. Cucremsl MOKa3aTeIbHbIX YPAaBHECHUN U
HEPABEHCTB.

38. Cucrembl TOKa3aTENIbHBIX YPABHEHUN U
HEPABEHCTB.

39. Ypok 00001IeHNs U CHCTeMAaTH3aIlun
3HaHUHN

40. KontpospHas padota Ne 3 mo teme:
"TToka3zarenpHas GyHKIHS"

[N TN N

Jlorapudgmnueckas pynkuus 15 yacos
41. Jlorapudmsl.

42. Jlorapu¢msl.

43. CpoiicTBa jorapupmoBs.

44. CpoiicTBa JIOTapu(MOB.

45. JlecaiTU4YHBIEC U HATypaJIbHbBIE
norapudmsl. DopMyia nepexoa.

46. JlecaTn4yHbBIE U HATYPAJIBHBIC
norapudmsl. DopMyia nepexoa.

47. Jlorapupmudeckas pyHkuus, eé
CBOMCTBa U rpaduK.

48. Jlorapupmudeckas pyHkuus, eé
CBOMCTBa U rpaduK.

49. Jlorapupmudeckue ypaBHEHUS.

50. Jlorapupmuueckre ypaBHEHHUS.

51. Jlorapudmuueckue HEpaBEHCTBA.

52. JlorapudmMuyeckue HepaBEHCTBA.

53. Ypoxk 0000mIeHHS U CUCTEMATH3AIUN
3HAHUS

54. Ypok 0000IIeHNS U CUCTEMATH3AIIUN
3HAHUS

55. KontponpHas padota Ne 4 o teme:
"Jlorapupmuueckas pyHkuus"

[N NN N
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Tpuronomerpuyeckue popmy.abl
56. PannanHas mepa yria.

57. I1oBOpOT TOYKH BOKPYT Hadaja
KOOpJUHAT.

58. IIoBOpOT TOUKM BOKpPYT Hadajga
KOOpJUHAT.

59. Onpenenenue cuHyca, KOCUHyCa U
TaHIreHca yria.




60. Onpenenenne cuHyca, KOCHHyca 1

TaHIeHCca yIia. 1
61. 3Haku cuHyca, KOCMHYyca U TaHreHca. |1
62. 3aBUCUMOCTb MEX1Y CUHYCOM,
KOCHHYCOM M TaHT'€HCOM OJTHOTO U TOTO K€
yria. 1
63. 3aBUCUMOCTb MEXI1Y CUHYCOM,
KOCHMHYCOM M TaHI'€HCOM OJITHOT'O U TOT'O K€
yria. 1
64. TpuroHoMeTpu4eCKHe TOKIECTBA. 1
65. TpuroHomeTpuyecKue TOXK1eCTBA. 1
66. CuHyc, KOCUHYC M TaHT€HC yIJoB [ U -
O. 1
67. ®opMyIIbl CIOKEHUS. 1
68. @opMyIIbI CIHOKEHUS. 1
69. CuHyc, KOCUHYC M TAHT€HC JJBOMHOTO
yria. 1
70. CunHyc, KOCUHYC M TAaHTE€HC
MIOJIOBUHHOTO yTJIA. 1
71. ®opmynbl IpUBEIEHUS. 1
72. ®opMyIibl IPUBEAECHUS. 1
73. CymMMa U pa3HOCTb CUHYCOB, CyMMa 1
Pa3HOCTh KOCHHYCOB. 1
74. Ypok 0000IICHNS B CHCTEMaTH3AI[uN
3HAHUS 1
75. KonTtponbHas padota Ne 5 o Teme: 1
«TpuroHomerpuueckue GOpMyIIb» 1
Tpuronomerpuueckue ypapHenus 14
4acoB

1
76. YpaBHEHUE COS X=a. 1
77. YpaBHEHUE COS X=a. 1
78. YpaBHEHUE COS X=a. 1
79. YpaBHeHue sinx=a. 1
80. YpaBHeHue sinx=a. 1
81. YpaBHeHnue sinx=a. 1
82. YpaBHeHue tg x=a.

1
83. YpaBHeHHe tg x=a.
84. PemieHue TpUroHOMETpUYECKUX 1
ypaBHEHUH.
85. Penienne TpUroHOMETPUYECKHUX 1
ypaBHEHUH.
86. PenieHne TpUroHOMETpUYECKHUX 1
ypaBHEHUH.
87. Penienne TpUrOHOMETPUYECKHUX 1
ypaBHEHUH.
88.  VYpoxu 0000meHNS 1 1
CUCTeMAaTH3alluy 3HAHUN
89. KonTponwsHas padora Ne 6 1o Teme: 1

"TpUroHOMeTpUUYECKNE ypaBHEHUS "




IToBTOpPEHUE

90
91

92.

93

94.
95.
96.
97.
98.

. JericTBuTeNnbHBIEC YKCTA.

. JlericTBUTENIbHBIC YHCIA.
Crenennast GpyHKIUS.

. Crenennas GyHKIHS.
[TokazarenbHast QyHKIIHSL.
[TokazarenbHast QyHKIHSL.
Jlorapudgmuueckast pyHKITHSL.
Jlorapudpmuueckas GyHKITHS.
Tpuronomerpuueckue GOpMyIbl 1

YpaBHEHHS.

99

. Tpuronomerpuueckue GopMyIbl 1

ypaBHEHHUSL.
100. UToroBasi KOHTpOJIbHAS PabOTA.

10

1. Pemenue BapuantoB EI'D.

102. Pemenue Bapuantos EI'D.
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