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PABOYAS TIPOT'PAMMA

y4eOHoro kypca «MaremaTuka»

Juis oOyuatoumxces 11 knacca




IlosicHuTeIBLHAS 3aMHCKA

KanennapHo-Temarnyeckoe miIaHUpPOBAaHUE 110 anredpe v HavyajgaM aHaJIn3a COCTaBJIEHO HAa OCHOBE (he/IepalbHOTO KOMIIOHEHTA rOCyJapCTBEHHOTO CTaHAapTa
cpenHero (TMOoTHOTo) 00IIero 00pa3oBaHus U MPOrpaMMbI 00IIE00pa30BaATEIBHBIX YUPSIKICHUH 0 anredpe u HayajiaM MaTeMarndeckoro ananm3a 10-11
kiacc /Coct. T.A.Bypmuctposa.- Mocksa «IIpocsemenuey, 2009/

OpureHTHPOBAaHO HA HCIOJB30BaHNE YIeOHHKa «AJredpa M Havyajga MaTeMaTHYecKoro aHaimsa : y4el. mist 11 ki1, obmieoOpa3oBar. yupexaeHuil: 0a30BbIi U
npo¢wuir. ypoBau/ C.M.Hukonsckuii, M.K.Ilotanos, H.H.Pemernukos, A.B.IlleBkun]. —7-¢ u3x., norn. M.:IIpocemenue, 2008. — 464 c.

B denepanpsHOM KOMIIOHEHTE 0a3KMCHOTO MJIaHA HAa M3Yy4eHHUe areOphl U Havyasia aHanu3a B 11 kimacce oTBezieHo 3 yaca yueOHOro BpeMeHH B Henento. Beero
102 gaca B y4eOHBII TOI.

VY4eOHbIe Yachl pactpeiesieHbl CIeYIONIUM 00pa3oM:

- Oynakuu 1 rpaguku — 7 yac.

- [Ipenen ¢hyHKIMM 1 HENIPEPHIBHOCTD — 5 Yac.

- OOparsble pyHKINU — 4 yac.

- [IponsBoyHas — 8 yac.

- [Ipumenenune npousBoaHOM — 15 4ac.

- IlepBooOpasnas u unrerpai — 11 ygac.

- PaBHOCMJILHOCTD YpaBHEHHI U HEPABEHCTB — 4 yac.

- YpaBHEHUS — CIEACTBUS — / 4ac.

- PaBHOCMJIBHOCTD YpaBHEHHI U HEPABEHCTB cUCTEMaM — 9 yac.

- PaBHOCMJIBHOCTB ypaBHEHHI HA MHOKECTBax — 4 yac.

- PaBHOCHIIBHOCTH HEPABEHCTB HA MHOXKECTBaX — 3 yac.

- MeTtoa mpoMexXyTKOB Il ypaBHEHH U HEpaBEHCTB — 4 yac.

- Cuctembl ypaBHEHHH ¢ HECKOJIbLKUMU HEM3BECTHBIMU -7 Yac.

- [ToBTOpenue — 14 yac.

B Teuenue rosia BO3MOKHBI KOPPEKTUBBI paboueill mporpaMMel, CBSI3aHHbIE C 00bEKTUBHBIMU PUYUHAMH.

KanenmapHo-TeMaTndeckoe IIaHUPOBAHKE MIPEyCMATPUBAET  pa3Hble BapHaHTHl  JIUJAKTUKO-TEXHOJIOTMUECKOTo olecrneueHus: yaebHoro mpoiecca. B
YaCTHOCTH:

B 11 kmacce (6a30BbIif yPOBEHD) AUIAKTUKO-TEXHOJIOTMUECKOE OCHAIICHNE BKIIIOYAECT:

1.AnreGpa u Hauana MaTeMaTUYECKOrO aHaIM3a:AuaakT.maTepuansl g 11 ki.: 6a3oBsiit 1 npoduit. Yposuu/M.K.Iloranos, A.B.1lleBkuH.
M.:IIpocsenienue,2008.

VYuebHble TOCOOHS B 2JIEKTPOHHOM BUJIE:

2.EI'D — 2010.Maremartuka (OUIIN).

3.JIarmo JI.JI. EI'2-2010. MaTemaTuka—TpakTHKYM.

4 JIpicenko @.®.Marematuka. Temaruueckue Tectsl (E1'9-2010).

5.JIsicenko @.@ Maremaruka. [Toaroroska x EI'2-2010

6.EI'2-2010. Peneturop.Maremaruka. Kouarun B.B., Kouaruna M.H.



Jnst oGecriedeHrs 0 J0TBOPHOTO YUEOHOTO MpoLiecca MPenoaraeTcs NCIoIb30BaHle HH(OPMAIMK 1 MaTEPUAIIOB CIIETYIOLIIX
HNuTtepHeT — pecypcos:

[Toaroroska k EI'D

http://www.mathege.ru

http://www.mccme.ru

http://www.fipi.ru

MunuctepctBo 00pazoBanus PO

http://www.ed.gov.ru/

http://www.edu.ru/

Tectupoanue on-line: 5 - 11 kmaccer
http://www.kokch.kts.ru/cdo/

[Tenarornueckas Mactepckas, ypoku B IHTepHET 1 MHOTOE Ipyroe
http://teacher.fio.ru

http://www.uroki.net

Hogeie TexHonoruu B 06pazoBanuu

http://edu.secna.ru/main/

[TyreBoauTens «B Mupe Hayku» IJ1s MIKOJIBHUKOB
http://www.uic.ssu.samara.ru/~nauka/

Merasunuknonenus Kupunna u Medoaus

http://mega.km.ru

N3yuenne MmaremMatuku Ha 6a30BOM YpOBHE CpeiHEro (ITOJIHOT0) 001Iero 00pa3oBaHus HAMIPABICHO HA TOCTH)KCHHUE CIICTYIOIINX IETICH:

. (hopMHpOBaHKE MPEACTABICHUI O MAaTEMAaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEACTBE MOJICINPOBAHUS SIBJICHUH MPOIIECCOB, 00 UAEAX U

METO0/1aX MaTeMaTUKH;

. pa3BUTHE JOIMYECKOT0 MBILIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, AITOPUTMUUECKON KYJIbTYPhl, KPUTUYHOCTH MBIILICHUS Ha YPOBHE,

HeoOxouMoM Jutst Oyayiiel mpodeccuoHanbHOM AesITENbHOCTH, a TAKKE MOCIEIYIOEro 00ydeHus B BbICIIEH IIKOJIE;

. OBJIaJICHUE MATEMAaTUYECKIMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU B MMOBCEAHEBHOM JKU3HH, JUI U3YUYECHHUS HIKOJIbHBIX €CTECTBEHHOHAYYHBIX

JTUCLMILIMH Ha 0a30BOM YPOBHE;

BOCITUTaHHE CPEACTBAMU MAaTEMATUKH KYIbTYPhl JTUUHOCTH, TOHUMAHUS 3HAYUUMOCTH MAaTEMATHKH 7151 HAYYHO-TEXHHUECKOTO IIporpecca, OTHOIICHHS K

MaTeMaTHKe KaK K 4aCTH 00Ie4YeI0BEYECKOM KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MaTEMATHKH, BOJIOIUEH MaTeMaTHYECKUX HICH.
OCHOBHBIE 321241

. IPEAYCMOTPETh BO3MOKHOCTD KOMITEHCAIIMH IIPOOEIIOB B IMTOATOTOBKE IIKOJIHHUKOB U HEJIOCTATKOB B X MAaTEMaTHYECKOM Pa3BUTHHU, Pa3BUTUU
BHUMAaHUS U TTAMSITH;

. o0ecrneuynTh ypOBHEBYIO TU(HEepeHIHALINI0 B X01€ O0yUYEHUS;

. oOecrieunTh 6a3y MaTeMaTHUECKUX 3HAHUH, JOCTATOUHYIO /I Oyayiiei mpoQecCuoHanbHOM AesITeIbHOCTH WK MOCTeIyIoIero 00yueH sl B BBICII €if
IKOJIE;

. copMHUpOBaTh YCTOWYMBBIA MHTEPEC YUALTUXCS K MPEAMETY;

. pa3BUBaTh MaTeMaTHYECKHE M TBOPUYECKUE CIIOCOOHOCTH yuallluxcs;

° IIOATOTOBUTH 06yqa101u1/1xc;1 K OCO3HAHHOMY U OTBCTCTBCHHOMY BBI60py KHN3HCHHOT'O U HpO(peCCI/IOHaJ'ILHOFO myTH,



. pacIIUpUTh MOHATUE MHOXKECTBA Yncel ( OT HaTYpaJIbHOTO /10 I€MCTBUTEIBHOIO);

. M3YYUTh CTENICHHYIO, TOKa3aTeIbHYIO, JIorTapu(pMUIecKyro (QyHKIIUN UX CBOWCTBA U Tpa(UKH;

. OBJIaZIETh OCHOBHBIMH CIIOCOOAMHM PEIICHHS MOKA3aTeIbHbIX, JOTAPH(PMUIECKUX, HPPAIHOHAILHBIX YPAaBHEHHUI U HEPABEHCTB;

. MMO3HAKOMUTH YYAIUXCS C TPUTOHOMETPHUYECKON POpMOii 3anTUCH ISHCTBUTEIILHOTO YUCHIA U €€ CBOWCTBAMU;

. paccMOTpeTh Mpeodpa3zoBaHre TPUTOHOMETPUUECKUX BhIPKEHH (BKIIIOYAs pellieHUe YpaBHEHH ) IO (hopMyiiaM Kak anredpanyecKim, Tak U
TPUTOHOMETPUYECKHUM.

Me:xnpeaMeTHble M MEKKYPCOBbIE CBSI3H:
[Tpu paboTe MUPOKO UCHOIB3YIOTCS:
ucropus — rema «lIpousBoHasn»;
yepuyeHue - TeMbl «I eoMeTpruuecKkuii CMbICI IPOU3BOAHONY, «[IpuMeHeHne npou3BoAHON K HccieaoBaHuI0 QyHKIuNY, «HTEerpam;
¢uzuka — temsl — « Tpuronomerpudeckue QyHkunmny», «lIponsBoanasy, «O@U3n4ecKuil CMbICI TPOU3BOTHOWY;
@DopMBbl opraHu3auy yueOHOro npoiecca:
MHIUBUAYaJIbHbIE, TPYNIOBBIE, HHIMBUIyaJIbHO-TPYNIOBBIE, PPOHTANIbHBIE, KJIACCHBIE U BHEKJIACCHBIE.
POpMBI KOHTPOJISA:
caMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAS paboTa, HAOIOCHUE,
paboTa 1o KapTouke, TecT, GPOHTAIBHBIN OMPOC, MATEMATHIECKUN JTUKTAHT.
TpebGoBanust K YpOBHIO MOATOTOBKH YYaIXCS:
TpeboBanus k pe3ynbraTaM oOy4eHHs HapaBiIeHbl HAa PEATU3alUI0 JESITEIbHOCTHOTO U JINYHOCTHO OPUEHTUPOBAHHOTO MOJX0/I0B; OCBOEHUE YYalIUMUCS
MHTEJJIEKTYaJIbHOM U MPaKTUYECKON AESITeTbHOCTH; OBJIaJIEHUE 3HAHUSIMH U YMEHUSMHU, BOCTPEOOBAaHHBIMH B MIOBCEHEBHON KU3HH, MO3BOJISIONIN MU
OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUUMBIMH JUIsl COXPAHEHMSI OKPYKAIOLIEH cpelibl U COOCTBEHHOTO 3/I0POBBSL.
PyOpuka «3HaTh/OHUMATE)» BKIIOYAET TPEOOBaHUS K yueOHOMY MaTepHaily, KOTOPbIE YCBaUBAIOTCS U BOCIIPOU3BOJATCS yHalIUMUCS.
PyGpuka «YMeTh» BKIIIOYaeT TpeOOBaHMs, OCHOBAaHHbIE Ha 00JIee CIOKHBIX BUAAX AESITEIbHOCTH, B TOM YHCIIE TBOPUYECKON: OOBSCHATh, U3y4aTh,
pacro3HaBaTh U ONUCBIBATH, BBISABIATH, CPABHUBATH, ONIPEAEIIATh, AaHAIN3UPOBATh U OLIEHUBATh, IPOBOIUTH CAMOCTOSATENIBbHBIA OUCK HEOOXO0 TMMOM
nHpOpMaIUU U T.1.
B pyOpuke «/cnonb3oBaTe NpuoOpeTeHHbIE 3HAHUS M YMEHUS B IIPAKTUYECKOM NEesITeIbHOCTH U TOBCEAHEBHOM KU3HM» IPEACTaBIEHbl TPeOOBaHUS,
BBIXOJIAIIME 32 PAMKH y4eOHOIO IIpoliecca 1 HaleJIeHHbIE Ha PElIeHne pa3HOOOpa3HbIX KU3HEHHBIX 3a/1a4.

B pe3synbraTe u3ydyeHuss MaTeMaTHKH Ha 6a30BOM YPOBHE YUEHUK JOJDKEH:!
3HaTh/IIOHUMATb:
- Kopensb ctenenu n>1 u ero cBoiictBa. CTeneHp ¢ pallnOHAIBHBIM ITOKa3aTesleM U ee cBoMcTBa. IloHATHE O cTeneHn ¢ 1eHCTBUTENIbHBIM IOKA3aTEIEM.
CBolicTBa CTENEHU C JeHCTBUTEIILHBIM MIOKA3aTENIEM.

- Jlorapudm. Jlorapudm yncia. OcHOBHOE JorapupmMuueckoe ToxecTBo. Jlorapudm npousseneHus, 4aCTHOrO, CTENEHH; IEPEX0]l K HOBOMY
OCHOBaHHUIO. JlecATUUHBIN 1 HATYpaIbHbIHN JorapuMmbl, YUCIIO €.

- [IpeoOpazoBanus NpoCTEHIINX BBIPOKEHUH, BKIIIOYAIOINX apu()METHUECKUE ONepaliiy, a TaKkkKe ONepalfio BO3BEICHNS B CTENIEHb U OTIEPALINI0
norapu(pMUpPOBaHHUS.

- Oynkiun. O61acTh onpeaeseHus 1 MHOXKeCTBO 3HadeHu. ['paduk ¢pynkiun. [loctpoenue rpadukoB pyHKIMHA, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMU.
CBoiicTBa (hyHKIMI: MOHOTOHHOCTb, YETHOCTh M HEUETHOCTh, IEPUOANYHOCTD, OIpaHUUYEHHOCTh. [IpoMexyTKH Bo3pacTaHus U yObIBaHHsI, HAUOOJIbIIIEE U
HaMMEeHblIIee 3HaYeHHUs1, TOUKH IKCTpeMyMa (JOKaTbHOTO MaKCUMyMa U MUHUMYMa). ['paduueckast unteprperanus. [Ipumepbl QyHKIIMOHAIBHBIX
3aBUCHMOCTEN B pEaJIbHBIX MIPOLIECCAX U SABICHUSIX.




Crenennas GyHKIUS C HATYpaJbHBIM MIOKa3aTeNIeM, €€ CBOWCTBA U TpaduK.
[Toka3zaTtenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduk.
Jlorapudmuueckasi pyHKIHs, €€ CBOHCTBA U TpaduK.
[IpeoOpazoBanus TpauKOB: MAPALICIBbHBIA IEPEHOC, CHMMETPHUS OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHS OTHOCHTEIIBHO Havajla KOOPAMHAT,
CUMMETpUsL OTHOCUTEIIBHO IIPSAMON Y = X, PACTSKEHUE U CKaTUE BJIOJIb OCEH KOOPIMHAT.
- [lonsatue 06 onpeneneHHOM HHTETpajle KakK IJIONIa i KPUBOJIMHEHHOHN Tpareumn.
- [lepBooOpaznas. ®opmyna Hetorona-Jleiibauna.
[TpumMeps! mpUMEHEHUsT HHTETpalia B (PU3HKE U TEOMETPHH.

- YpaBHeHUs U HepaBeHCTBa. PellieHne panuoHaabHbIX, I0KAa3aTeIbHbIX, JOTapU(PMUUECKUX YPaBHEHUI U HEpaBEHCTB. PelieHne nppaunoHalbHbIX
ypaBHeHUH. OCHOBHBIE IPHUEMBI PELICHUSI CUCTEM YPAaBHEHUM: MTO/ICTAHOBKA, aJIre0panyecKoe ClI0’KEHUE, BBEJCHUE HOBBIX IIepeMEHHbIX. PABHOCHIBHOCTD
YPaBHEHUH, HEPABEHCTB, CUCTEM. PellleHne MpoCTeNINX CUCTEM YPAaBHEHHM C IByMsI HEU3BECTHBIMU. Penienne cucteM HepaBEeHCTB € OJTHOM ITEPEMEHHOM.
Hcnonws3oBanne cBOMCTB U rpadMKoB (GYHKIIMI TIPH PEIICHUN YPAaBHEHHI 1 HEpaBeHCTB. MeTo 1 mHTepBaioB. M3o0paxkeHue Ha KOOPIMHATHOM MIIOCKOCTH
MHOYECTBA PEIICHUN YPABHEHNUH U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

- [IpumeHeHre MaTeMaTHYeCKUX METOJIOB JUIsl pEIICHUs CO/Iep KaTeIbHBIX 3a7a4 U3 Pa3IMYHbIX 00J1acTel HayKu U NMpakTUku. MHTepnpeTalus pe3yabpTaTa,
YYET peaIbHbIX OTPAHUYCHHM.
AJiredpa ¥ Ha4YaJI1a aHAJIU3A
YMers:
. BBITIOJIHATH apu(pMeTnyecKue NeHCTBUS, COYETasl yCTHbIE U MMCbMEHHBIE IPUEMbI, TPUMEHEHUE BIYUCIUTENBHBIX YCTPOMCTB; HAXOIUTh 3HAUECHUS
KOPHS HaTypaJIbHOW CTENEHH, CTENIEHH C pallMOHAIbHBIM IOKa3aTeleM, JJorapudma, UCIoJIb3ysl IPpU HE0OXOJUMOCTH BBIYUCIUTEIbHBIE YCTPOUCTBA;
IIOJIB30BAThCS OLICHKOW M MIPUKUAKOW IIPH MMPAKTUYECKUX PacyYeTax;

. MIPOBOJUTH [0 U3BECTHBIM (popMyliaM U mpaBuiiaM MpeoOpa3zoBaHUsl OYKBEHHBIX BbIpaXXEHUI, BKITIOUAIOUIUX CTENEHH, paJuKallbl, Jorapu@msl U
TPUTOHOMETpHUECKHE DYHKIUY;

. BBIYHCIISATH 3HAYCHUSI YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISA HEOOXO0IMMBbIE MOACTAaHOBKU U MpeoOpa3oBaHMUS;

. OTIpEeeNATh 3HaYeHHe (PYHKIUU 10 3HAUEHUIO apryMeHTa MpU Pa3IMuHbIX criocobax 3aianus QyHKIUU;

. CTPOUTH rpaQUKU U3Y4YECHHBIX (PYHKIIHIA;

. OMMCHIBATh MO IpaduKy U B MPOCTEUIINX CIIydasx Mo (popmylie MoBeIeHUE U CBONCTBA (PYHKIIMMA, HAXOIUTh 10 rpaduKy GyHKINN HAauOOIbIINE U
HauMEHBIINE 3HAUYCHUS;

. peuiath ypaBHEHUs, IPOCTEHIIINE CUCTEMbI YPaBHEHH, UCIIOIB3YS

cBoiicTBa (PyHKIMIT U UX TPAdUKOB;
® BBIYKCIISATH TPOU3BOIHBIC U MIEPBOOOPA3HBIC JIEMEHTAPHBIX  (DYHKITHIA,
UCTIOJIB3Ysl CIIPABOYHBIC MATEPHAJIbI;
® 1CCIICIOBATH B IPOCTEHININX CiTydasX (PYHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAKOOJIbIIIEE M HAUMEHBIIICEe 3HAYCHUST (PYHKIUI, CTPOUTDH Tpadu KU
MHOTOYJIECHOB M MPOCTEHIIINX PAITMOHATBHBIX (YHKIIMH ¢ UCTIONB30BAHUEM allllapaTa MaTeMaTHYeCKOTO aHAIH3a;
® BEIYHCIIATH B MPOCTEUIINX CITyYasX IUIOMIAIN C UCIIOIb30BaHUEM MIePBOOOPA3HO;

° peuiaTh paliluOHAJIBHBIC, ITOKA3aTCIILHBIC U J'IOl"apI/I(I)MI/ILIeCKI/Ie YPaBHCHUS U HCPABCHCTBA, HpOCTeI\/'IIJ_II/Ie HppaluOHAJIIBHBIC U TPUT'OHOMETPHUYICCKUC
YpaBHCHUSA, UX CUCTCMBI,

° COCTaBJIATH YPABHCHUA U HCPABCHCTBA I1O YCJIOBUIO 3a1a4U,

° HUCIIOJIB30BaTh AJIA HpI/I6J'II/I)KéHHOFO PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB Fpa(l)I/ILICCKI/Iﬁ MCTO,

° 1/13o6pa>1<aTL Ha KOOpIIPIHB.THOﬁ IIJIOCKOCTH MHOKECTBaA peI_HeHI/Iﬁ HpOCTCﬁH.IHX ypaBHCHI/Iﬁ 1 UX CUCTEM,



. pemaTh MpocTeiire KOMOMHATOPHBIE 3a]a4ul METOI0M Iepedopa, a TaKkKe C UCIOIB30BAaHUEM H3BECTHBIX (POPMYIT;

BIIAICTh KOMITETEHIUSAME: YI€OHO — MTO3HABATEIBHOM, [IGCHHOCTHO — OPUEHTAIIMOHHOM, pedIeKCUBHOW, KOMMYHUKATUBHOMN, HH()OPMAIIMOHHOM, COIIMATBHO —
TPYLOBOM.
CriocoOHBI UCTIOJIE30BATh IPUOOPETECHHBIC 3HAHUS M YMEHUS B IPAKTHUECKON JESITEILHOCTU U TIOBCETHEBHOM KU3HU JJIS:

. MIPAKTUYECKUX pacyeToB 1o (GopMysam, BKIIt0Yas (GOpMYIIbl, COAepIKAIE CTETICHU, PaJAUKaibl, JOrapu(pMbl U TPUTOHOMETPHUYECKUE (PYHKIINH,
HCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHBIE MAaTEpUAIIbl U POCTEUIIINE BHIYUCINTENbHbBIE YCTPOICTBA;

. OTIMCAaHMS C TIOMOUIBIO (PYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, TIPEACTaBICHUS X rpauyecku, MHTEPIpPETalnuu rpaduKoB;

. IIOCTPOCHUE U UCCIIEA0BAHUE MPOCTEHIIIMX MATEMATUYECKUX MOJICIICH;

. pelIeHNs MPUKIAIHBIX 3a7a4, B TOM YHCJIE COLUAIBHO-PKOHOMUYECKUX U (PU3MUECKUX, HA HAauOOJIbIlINE U HAMMEHbIIINE 3HAaUeHUs, HAa HAXOKICHHE
CKOPOCTH M YCKOPEHHUS;

. aHaJIM3a peaJIbHbIX YHCIIOBBIX JIaHHBIX, IPEJCTABICHHBIX B BUJE AUarpaMM, TpauKoB;

. Amnanuza MHQOpMaIMK CTATUCTUYECKOTO XapaKTepa.

OO6u1ieyyeOHbIe YMEHUS U HABBIKU:

. MIPUBBIYHO FOTOBUTH pabouee MECTO JJIsl 3aHSATUH;

. CaMOCTOSITENILHO BBITIOJIHATH OCHOBHBIE ITpaBUjla TUTUEHbI yueOHOTO TpyJa pexkuma JIHs;

. MMOHUMATh Y4eOHYIO 3a/1auy, IOCTABJIEHHYIO YUUTEJIEeM, U JeHCTBOBATH CTPOTO B COOTBETCTBHH C HEl;

. paboTath B 3aJJaHHOM TEMIIE;

. YUUTBCS MOOTIEPAIIIOHHOMY KOHTPOJIIO yueOHO# paboThl (CBOEH U ToBapuIla), OLIEHUBATh y4eOHbIe AeUCTBUS (CBOM U TOBApHIla) Mo 00pasily OLEHKH
YUUTENS;

. YMETh paboTaTh CAaMOCTOSITEIBLHO M BMECTE C TOBAPHUIIEM;

. OKa3bIBaTh HEOOXOIUMYIO IIOMOIIb YUUTEIIIO HA YPOKE;

. CaMOCTOSATEJIBHO 00palaThcs K BOMPOCaM U 3aJaHUSAM y4eOHUKa;

. paloTaTh ¢ MaTepuaiaMu NPUIOKEHHS yUeOHUKA;

. HCIOJIb30BaTh 00pa3Libl B IPOLIECCE CAMOCTOSTENILHON pabOThI;

. OTBEYATh Ha BOIIPOCHI 110 TEKCTY;

® YUYHUTHECA CBA3HO OTBCYATH 110 IJIAHY.



Kanenoapnuo-memamuueckoe nianuposanue no mamemamuke (anzedopa u navana mamemamuuecko2o ananusa) ¢ 11 knacce (3 u é neoento, écezo 102

yaca), yueonuk: C.M. Huxkonvckuit — anzeopa u nauana mamemamuyeckozo ananuza 11 knacc.

Ne Tema ypoka Tun ypoka | Lean ypoka JuaemenT | OcHoBHBbIE TPpeOoBanust | Bup Jomamnee | Jdara
YPOK bl K y4alumcsi KOHTPOJIA | 3aaHue NpoBeeHust
a coziepxka
HHA
I'naBa 1. ®ynkuun. [IpousBognsie. UHTErpainl.
§1. ®ynknuu u ux rpadpuxu. (74.)
1 1.1. Onemenrtapusie | Ypok Bsectu nonsrue Ilonarus: | 3HaTh ¥ MOHUMATH: Cwmotp
¢byHKINH W3y4eHus aJIeMeHTapHOW QYHKIMK U | dJIeMeHTa | onpezeieHue QyHKIHH, YMEHUH
HOBOT'O CyHepno3uiiny GpyHKIHH, pHBIE Kakue QyHKIHH
HAy4YUTH ONPEAEIATH B (yHKIWY, | Ha3BIBAIOTCS [IpomexyT
3aIJaHHBIX CIIOAKHBIX CYIIEepIo3 | 3JIeMEHTapHBIMHU, KaKue OYHBIH
(YHKIUSAX dIIEeMEHTapHbIE | UM CIIO)KHBIMHU KOHTPOJIb!
GbyHKINK TIBYX Yw™merb: IM C-1
(GyHKIMH | HAXOIWTH dJIEMEHTAPHEIC
(yHKIWY B 3aJTAaHHBIX
CIIOXHBIX QYHKIUSIX
2 1.2. Obnactb Ypok BBECTH MOHSTHE 00JIACTH Ob6nacte | 3HATh U IOHUMATh: [MpomexyT
OIIpEeIeHUs U H3y4EHUS cyuiecTBoBaHus pyHkuuu, | cymectso | OmpezneneHus obaactu OYHBIH
0051aCTh U3MEHEHUS | HOBOT'O OrpaHNYEHHON (PyHKLHU BaHUS CYLIECTBOBaHUS, KOHTPOJIb:
(YHKITHH. (OYHKIMH, | onpeneaeHus GyHKIIHH, M C-2
OrpaHnueHHOCTh o0acTh 00J1aCTH U3MEHECHUS
¢byHKIHIN onpenene | GyHKIUH
HHS, VYMeTs:
00JacTh Ompenensats 001aCTh
MU3MEHEHH | ONPEAEICHUS U
a1 M3MEHEeHUS (PYHKIUN
(3HaueHn
1)
hyHKIIH,
MOHSITHE
orpaHuye
HHOU
dhyHKITIHN
3 1.3. YerHoCT®, KomOunupo | BBectu nonsitus yerHoctu | YerHas, 3HATh U IOHUMATH: ®poHTaNBH
HEYETHOCTb, BaHHBII 1 HEYETHOCTH, HEYEeTHasl | CyIECTBOBaHHE Bl OITPOC
MEPUOJUYHOCTD YPOK MepuogUYHOCTH QyHKUMK | QyHKUMA, | GYHKUUH, KOTOpBIE
(byHKIHI MEPUO], SIBJISIFOTCSL ¥ YETHOU U
IJIaBHBIA | HeYeTHOH (yHKUIMEH Win

epHoJ

HE SIBJISIOTCS. HH YCTHOM U




(hyHKITUH

HU HeYeTHOH (yHKuueH
YMers:

OTIpeNeNsTh YETHOCTh UIIN
HEYETHOCTh (PYHKIIHH,
neproj GyHKumu.

1.4. ITpoMexyTKH KomOunaupo | Bectu nmonsTus Bospacra | 3HaTh U HIOHUMATH:
BO3pacCTaHM4, BaHHBIH BO3pacTaHusi, yObIBaHUS, HUE Ha Onpenenenust
yOBIBaHUS, YpOK MOHOTOHHOCTH (PYHKIIHH. MIPOMEXY | BO3pacTarolei,
3HAKOIOCTOSHCTBA TKE, yOpIBatomIel Ha
U HYH QYHKIUH yOBIBaHUS | TPOMEXKYTKE (DYHKIINH,
Ha CTPOr0 MOHOTOHHOM,
MPOMEXY | HEyOBIBAIOIIECH,
TKE, HEBO3pacTarolIen
CTpOro (dhyHKITHEH, HYIeH
MOHOTOH | (YHKIIVH, IPOMEKYTKOB
HOCTb 3HAKOIOCTOSIHCTBA
YMeTb: JOKa3bIBaTh
BO3pacTaHue, yObIBaHHe
(YHKITMH Ha
MPOMEXKYTKE, YKa3bIBATh
MIPOMEKYTKH CTPOTO
MOHOTOHHOCTH U
3HAKOITOCTOsTHCTBA
(OYHKITHH
1.5. UccnenoBanne | KomOunupo | IlokazaTs cxemy I'padux 3HaTh ¥ TOHUMATh: Mar.
(byHKIHH 1 BaHHBII HcCieoBanus (QYHKITUH, (dhyHKIINN, | ompeneneHue rpaduka JTUKTAHT
MTOCTPOEHHUE UX YpOK Pa3bACHUTH MTOHITHE HenpepoIB | (GYHKIUH, ITAITBI
rpadpuKoB (hyHKIIIH, HEPEPHIBHOW HA | HOCTh HA | MCCIIENOBAHUS (DYHKITUN
3IeMEHTapHBIMH MIPOMEXKYTKE MPOMEXY | YMeTh:
MeTOoJaMiu TKE UccnenoBats QyHKINIO 1
CTpouTh rpaduk GpyHKITHIN
1.6. OcHOBHBIE Ypoxk O600IUTH CITIOCOOBI Yw™merb: Cam.pabor
CHOCOOBI MIpUMEHEHHs | peobpa3zoBaHms BrINOTHATE OCHOBHBIE a
mpeobpa3zoBaHus 3HAHUA U rpadukoB (HyHKIIHIA npeoOpa3oBaHus oOyuJarorie
rpadukoB YMEHHH rpadukoB (HyHKITHI: TO
CUMMETPHS, TIEPEHOC, xapakTepa
pacTsbKeHue, CKaTre
BJIOJIb OCEH KOOPIMHAT.
Bxoanasn Ypok
KOHTPOJIbHAs MIPUMEHEHUS
pabora 3HaHUHN U

yYMEHUN




§2. Ilpenes GpyHKIMHU U HeMPEPBIBHOCTD. (54.)

8 2.1. Ilonstue Ypok Bsectu nonsarue npenena IIpenen 3HaTh U IOHUMATh:
npeaena GyHKuun W3y4eHus byHKIIH ¢ynkuuu | OmpeneneHue npenena
HOBOT'O (hyHKLNH, 3aITUCH
npezena
YMersb:
3anuceIBaTh Mpeaes
(hyHKUIWHU, HAXOTUTh
TIpeIeNbl 31eMEHTapHbIX
hyHKIHI
9 2.2. KoMOMHHpOB | BBectn nonsiTHe Opnoctop | 3HaTh ¥ MIOHUMATH! ®poHTaTBH
OpHOCTOpOHHUE AHHBII OIHOCTOPOHHETO IIpezena OHHUI pa3yIMuHBIE ONPEAECICHNS | Bl OIIPOC
TIpeesnbl Ha UHTYUTUBHOM YPOBHE, nepenen, | QyHKIWH, HENPEPHIBHOM
HAy4YUT HaXOJUTh MPaBbIe U | TPaBbIi B TOYKE (Ha SI3bIKE
JieBbI€ TIPEETbl B TOUKE a npezen, MOCIIeIOBaTENFHOCTH, Ha
TIEBBIN S3BIKE OKPECTHOCTH)
npezern, Ymers:
nepBblii 1 | [laBaTh onpeneneHue
BTOpOH npenena GyHKIMH, €ro
3aMedaTe | T€OMETPHYECKYIO
JIbHBIC WUTIOCTPALUIO, UMETh
Ipenensl | IPEACTaBICHHE O
HaXOXKJICHUH TIpeena
(DYHKITUH C TTIOMOIIBIO
OIIPENENCHNUS.
10 2.3. CoticTBa KOMOMHHUPOB | PaccMoTpeTs OCHOBHEIE YMeTs: Cwmotp
npenenoB GyHKIWA | aHHBII CBOMCTBA IPEENIOB Brruucnsts YMEHUHI
(GyHKUNY, HAYIUTh 3JIEMEHTAapHBIE MTPEENb
MPUMEHSTH CBOMCTBA MIPU hyHaKITII
HaxO0XJICHUH NPENEIOB
11 2.4. Ilonstue Ypok BsecTtu nonstus IIpupame | 3HaTh U HOHUMATB:
HENpPEpPBIBHOCTH H3Yy4EHUS HENpephIBHOCTU QYHKIUH | HUE OIIpeNeNeHNus
GbyHKIIH HOBOT'O B TOYKE U Ha OTpE3KE, (dhyHKIIMY, | TpUpameHns QyHKIuH,
npupameHus: GyHKIUH, IpHpalle | apryMeHTa,
Hay4UThb ONPENEIATh HUE HETPEPBIBHOCTH B TOUKE
MIPOMEXYTKH apryMeHT | W Ha OTpe3Ke
HeNpephIBHOCTH QYHKIUH | a, YMers:
HENpepbIB | BeuuciaTe npupaiieHue
HOCTb B (hyHKLINH, TOKa3bIBATh
TOUKE, HETIPEPBIBHOCTD (PYHKIMH
HETpephIB

HOCTb Ha




OTPC3KE

12

2.5.
HenpepsiBHOCTB
3JIEMEHTapHBIX
(hyHKIMI

Komb6unupo
BaHHBIN

YPOK

Hay4utp BBIACHATD
MIPOMEXYTKH
HENpepbIBHOCTU
3JIEMEHTapHBIX (PYHKIMH

3HaTh ¥ IOHUMATh:
Teopemy o
POMEKYTOUHOM
3HaYeHUH HENPEpPHIBHON
(hyHKITUH

YMers:

OnpenensTe IPOMEKYTKU
HEMPEPBIBHOCTH (PYyHKIMIHA

IIpomexyT
OUHBII
KOHTPOJIb:
M C-10

§3. O6parnbie pyHkumu. (44.)

13

3.1. [lonsTue
obpaTHO# pyHKIMK

Ypok
U3y4YEeHUS
HOBOTO

Beectu noHsTHe 00paTHON
(yHKUIWH, HAYIHTh
orpeensaTh (PyHKINH,
0o0paTHbIC JaHHBIM

IlousTue
oOpaTHOI
(hyHKITUH

3HaTh ¥ IOHUMATh:
[Tonsitue oOpaTHOI
(dhyHKIUU, CrIOCOObI
MOCTPOEHUS rpaduka
(dyHKIMU 0OpaTHON
JTAHHOM

YMersh:

Haxoauts QyHKIHIO
0o0paTHYIO TaHHOM,
CTPOUTH IpaUKu ITHUX

hyHKIHH

14

Pemenue 3amay no
Teme «DyHKIUU U
nX TpaduKm.
[Ipenen dhyHKITANY.

Ypok
0000111eHNS
Hu
cHhcTeMaTHh3a
1WA 3HAaHUU
U YMEHHI

O000LUTE 3HAHUS U
YMEHHUS IO U3Y4YEHHOU
Teme

3HATh ¥ IOHUMATh:
OCHOBHBIE METOJIbI
rccenoBaHusl (PYHKITHIA
Y TIOCTPOEHUS UX
rpaduKOB, TTOHITHS
npenena GyHKIHHA 1
HEMpPEepHIBHOCTH ()yHKITHH
B TOYKE M Ha HHTEPBAJIE,
MOHATHE (PYHKIIUH,
00paTHOM K NaHHON
YMeTh: uccnenoBathb
(hYHKITUHM B CTPOHUTDH UX
rpaduky, HaXOAUTh
TIpesIeN dIIeMEHTapHbIX
(hyHKITMH, HAXOAUTH
(hyHKITHIO, OOpaTHYIO K
JTAHHOMU.

1%0:910%0:37910%
alpHas
pabora

15

Kountpoabhas
pabdora Ne 1

1o TemMe:
«MYHKINU U UX

Ypok
KOHTPOIIS U
OIICHKU
3HAHWUH

ITpOKOHTPOIMPOBATH
YPOBEHb YCBOCHUS 3HAHHIA,
BBIPAOOTKH CTETICHH
chOpMHUPOBAaHHOCTH

KounTponsn
ast pabora
Nel

IM K-1




rpapuku. Ipenes

™M €HMI ¥ HaBBIKOB.

bynxumn».
16 Ananus Kombunupo | - Pa3bop ocHOBHBIX [Ipupame | 3HaTh U NOHUMATH:
KOHTPOJIbHON BaHHBINA OLIMOOK, AOMYIICHHBIX B HUe 3aJlauy Ha HaXOXKJIeHHUEe
paboTHI. pabore BPEMCHHU, | CPEIHEH CKOPOCTH Yepe3
npupaiie | NpupaiieHue MyTH U
HUE yTH | BpeMEHHU
YMersh:
HaXOAWUTb IpUpaIleHHe
BpEMEHH, ITyTH Ha
MIPOMEKYTKE BPEMEHH
§4. Ilpoussoanas. (84.)
17 4.1. IlousTue Ypok 3HAKOMCTBO C MTOHSITHEM Ompenene | 3HaTh ¥ MIOHUMATE: ®poHTaNBH
MIPOU3BOIHOMN HA3y4ECHUS MIPOU3BOJHON (PYHKIINU B HHE Onpenenenne BIi1 oIpoc
HOBOI'O TOUYKE, T€OMETPUYECKUI IIPOU3BO | IIPOU3BOJIHOM,
CMBICJI TTPOU3BOIHOM, HOM, MEXaHUYECKUH 1
(hopMHpOBaHUE HAYANBHBIX | IPOCTEHIN | TEOMETPHUYECKHUIH CMBICIT
YMEHUM HaXOJUTh ne MIPOU3BOIHOM
IIPOU3BOJIHbIE rpadukn | YMers:
3JIEMEHTapHBIX (PyHKIMH u3BecTHol | HaxoauTs npousBonHbie
Ha OCHOBE OIIpe/e/ICHUS X 3JIEMEHTapHBIX QyHKIUH
y4yalluMC | Ha OCHOBE OIpEAEICHUs
s
dhyHKIIII
18 4.2. [lponzBomHas Kombunupo | OBmameHne mpaBUIaMH nmpaBuiaa | 3HATH M IOHUMATH: Cwmotp
CYMMBL. BaHHBIN muddepeHupoBaHms BbIYMCIIEH | Teopemsl 0 cymMe, YMEHUH
[IpousBonnas CYMMBI Y pa3HOCTU ABYX U | us Pa3sHOCTH IPOU3BOAHBIX U
pasHoCTH HECKOJIBKUX (DYHKIIHH, IPOU3BOA | BBIHECEHUH MHOXHTEIS
BBIHECEHUE ITOCTOSIHHOTO HBIX 3a 3HAK IPOM3BOAHON
MHOXHTEIIS 32 3HAK YMeTh: IPUMEHSTh
MIPOU3BOIAHOM IpaBuIa IpU
HaXOXKACHUH
IPOU3BOAHBIX
19 4.4. IlponsBogHas koMOnHHMpOB | OBNazieHHE NPaBHIIAMH IIpaBuio | 3HaTh M MOHUMATH: Cam.pabor
MIPOU3BENICHHUS. AHHBIN muddepeHupoBaHus BbIuucieH | Teopemy o mpou3BogHON | a
MIPOU3BEACHHUS ABYX ust MIPOM3BECHNUS ABYX obyyarome
hyHKIIHIHI MPOU3BOA | (YHKIHA ro
HOU YMers: Xapakrepa
MIPOU3BE] | MPUMEHSTH MPaBUIO MPH
CHHUSI HaXO0XJICHUH




IMPOU3BOAHBIX

20 [IpousBonnas KoMOnHHpOB | OBNazeHue NpaBUIAMH [IpaBuno | 3HaTh ¥ TOHUMATH:
4acTHOTO AHHBIN mddepeHIupoBaHus BEIUHUCIeH | TeopeMy o MpoU3BOIHON
4acTHOTO IBYX (pyHKIMHA ust YaCTHOTO
IIPOU3BOL | YMETh:
HOU OPUMEHSTH TPaBHIIO TIPU
YaCTHOTO | HaXOXICHUU
POMU3BOAHBIX
21 4.5. [lpousBoanbie | KoOMOWHUPOB | DopMuUpOBaHHE YMEHUH ¢dbopmynsl | 3HATH U IOHUMATh: Mar.
3JIEMEHTaPHBIX AHHBIH HaXOJUTh POU3BOIHBIC npousBox | TaGmuiy mpou3BOTHBIX JTUKTaHT
byHKIMH 3JIEMEHTapHBIX (PYHKIIHMHA HBIX HEKOTOPBIX
JJIeMEeHTa | DJIeMEHTApHBIX (DYHKINH
PHBIX Y TIpaBuja
¢byHkuui | nuddepeHnupoBaHUS
YMersb:
WCIIOJIH30BATh aJTOPUTM
HaXOXKICHHUSI
IIPOU3BOIHOMN
MpoCTeHX (HYHKITHIHA
22 4.6. IlpousBognas KOMOUHNPOB | POpMHUpPOBAHHUE YMEHUI ®opmyna | 3HATH ¥ TIOHUMATH: IIpomexyT
CIOXKHOU (PYyHKIMM | aHHBIN HCTOb30BaTh MPABUIIO HaXOXJEH | TEOpEMY O MMPOU3BOJHON | OUHBIN
HaXOXKJECHUS IPOU3BOJHON | UA CIIOKHOU (YHKIINU KOHTPOJIb:
CITOXHOU (PYHKITH MIPOU3BON | YMETh: JM C-12
HOM HCIIOJIB30BaTh aJITOPUTM
CIOXHOWA | HAXOXACHUS
(YyHKIIMN | TIPOU3BOTHOMN CIIOKHOM
dhyHKIIII
23 Perenue 3agauno | Ypok [ToBTOpHTD K 3HaTh U IOHUMATbh: Cam.
TeMe: MIPUMEHEHHs | CUCTEeMaTHU3UPOBAThH olpeneneHre PaGora
«IIpousBogHas 3HAHUM U HA3y4YEHHBIM MaTepuan rno MIPOU3BOJTHOM; oOyuJarorie
YMEHUHI teme «IIponsBognas» TEOMETPUYECKUH U o
(hr3mUecKuil CMBICIT xXapakTepa

MIPOU3BOIHOM;

(hopMymBI ¥ TIpaBUIIA

g hepeHIupoBaHus IS
HPOCTBIX M CIIOKHBIX
(hyHKIHH.

YMers:

HaXOAUTH PONU3BO/IHEIC
dIIEMEHTapHBIX (PYHKIINH,
nprUMeHss Tabauiy
IPOM3BOAHBIX M MTPaBUIIA




JddepeHInpoBaHus

24 Koutpoabhas Ypok IIpokoHTpoONHMpOBaTH KouTtponsa
padora Ne 2 KOHTPOJIA U | YPOBEHb YCBOCHUS 3HAHUI, as pabora
1o Teme: OLICHKH BBIPaOOTKH CTEIICHU No2
«ITpousBoaHas» 3HaHUH U c(OpMUPOBaAaHHOCTH

YMEHUH YMEHHUH U HABBIKOB.
§5. Ilpumenenue npon3Boanoi. (154.)

25 Ananus KoMOMHHPOB | Pa3z0op ocHOBHBIX ombOoK, | MakcuMy | 3HATh ¥ MOHUMATB! IM K-2
KOHTPOJBHOU AHHBIH JONYIICHHBIX B paboTe M H MOHSITHSI MAKCUMYMa 1
paboThI. - OOyueHre MPUMEHEHUIO | MUHUMYM | MHHUMYyMa (pyHKIIHH,

5.1. Makcumym u MIPOU3BOIHON K (GyHKIWY, | TOYKA MHHUMYMa,
MUHUMYM (QyHKIIUU HaXOXKICHHIO KPUTHYEC | MaKCUMyMa, KpUTHYECKUE
HanOOJBIIETO U KHe TOYKH (PYHKIHH
HaMMEHBIIIETO 3HAYCHHS TOYKH MaTeMaTH4YecKue
GbyHKINK 0003HauEHHS, ANITOPUTM
HaXOXKICHHUSI
HauOOIBIIETO U
HaMMEHBIIEr0 3HaYeHU I
(yHKIMU HA OTpE3Ke U Ha
UHTEPBAJIE;
YMers:
Haxonuts Hanbomnbee u
HalMeHbllIee 3HaUeHUEe
(OYHKITUH, KPUTHUECKUE
TOYKH (DYHKITIH

26 Perenue 3agau Ha | Ypok dopMupoBaHHe YMEHUH U Cam.
HaxOXXIECHUE IIPUMEHEHUS | HABBIKOB HaXOXKACHUS PaGora
MaKCUMyMa U 3HAHUA U HauOOJBIIET0 U oOyuJarorie
MHUHHMYMa YMEHUHI HaWMEHBIIEro 3HaYeHU I o
(hyHKITIH. xXapaxkTepa

27 5.2. YpaBHeHUe Ypoxk OO0y4JeHune nprMeHeHHIO YpaBHeH | 3HATH U IOHUMATH:

KacaTeIbHOU H3Y4YCHHS MIPOM3BOJHON K HAIMCAHUIO | He TeopeMy 00 ypaBHEHUH
HOBOT'O YpaBHEHUS KacaTeIbHOM K | KacaTenb | KacaTelnbHOU
rpaduky GyHKIHA HOU Yw™merb:

28 Pemenne 3agau Ha | Ypok dopmMupoBaHUEe YMEHUH U 3aMKCHIBaTh YPaBHEHUE ITpomexyT
HanucaHue MPUMEHEHUS | HABBIKOB HAIMCAHUS KacaTelbHOU K rpaduKy OYHBIN
ypaBHEHUS 3HaHUH U ypaBHEHUS KacaTelbHOH K ¢ynkuuu B Touke x0 KOHTPOJIB!
KacaTelbHOU YMEHHH rpaduky GyHKIUH M C-16

29 5.3. koMOnHHMpOB | OOydeHne NPUMEH EHHIO [pubmux | Ymers: ®poHTaNbH
[IpubmmxeHHbIC AHHBIN MIPOU3BOAHON I €HHOE Hcnons3oBaTth BII ompoc
BBIUMCIICHUS pUOJIMKEHHOTO 3Ha4yeHUe | IPOU3BOAHYIO VIS




BBIUMCIICHUS (GyHKUUW | TPUOIMKEHHOTO
BBIYUCIICHUS 3HAUYCHUN
hyHKITIH
30 5.5. Bozpacranue u | Ypok OOy4eHue IpUMEHEHHIO Bospacra | 3HaTh U MOHUMATE:
yObIBaHUE QYHKUIUN | M3YydeHHS JOCTaTOYHBIX yCIOBUI HUE U Kak mo 3naky
HOBOT'O BO3pacTaHus M yObIBaHHS K | yObIBAaHUE | MPOU3BOTHON MOXKHO
HaXOXKICHHIO (yHKUMH | 3aKITIOYUTH, BO3pACTaET
MIPOMEXYTKOB WK yObIBaeT (hyHKITHS Ha
MOHOTOHHOCTH (pYHKIIMH MPOMEXKYTKE;
YMeThb: HaXOAUTh 110
rpaduKy IpOMEXKYTKH
BO3pACTaHUs H yOBIBAHUS
(hyHKIUY;
HaXOJIUTh UHTEPBAJIBI
MOHOTOHHOCTH (PYHKIIHH,
3aJIaHHOM aHATMTUYECKH,
uccrenys 3HaKu eé
IIPOU3BOJIHOM;
31 [onstue KombOunanpo | @opmupoBaHHEe HABBIKOB JIM C-18
JIOKQJIBHOT'O BaHHBIN IIPUMEHEHUS TPOU3BOIHON
MakcuMyMa U YPOK IIPU HAXOXIEHUU TOYEK
MUHHMYyMa JIOKaJIbHOI'O 3KCTPEMYMa,
IIPOMEXYTKH BO3pacTaHUs
" yObIBaHUS PYHKITNH
32 5.6. [IpousBoanbie | Ypok 3HAKOMCTBO C IIpousBoxa | 3HAaTh U MOHUMATD:
BBICIIMX MOPSIAKOB | U3YYEHHS IIPOU3BOJHOM BBICIIMX Has HOHATHE BTOPOH
HOBOT'O MOPSIIKOB BBICUIMX | IPOU3BOIHOIM,
HOPSIIKOB | MEXaHWYECKUI CMBICIT
, MIPOU3BOIHOM BBICILINX
MEXaHHU4E | MOPSIKOB
CKUU VYMeTh: HaX0IUTh
CMBICT IIPOU3BOAHBIE BTOPOTO
IPOU3BOA | MOPSAAKA IIEMEHTaPHBIX
HOU dhyHKITII
BBICIINX
HOPSIIKOB
33 5.8. DkcTpemyM koMOnHHMPOB | OOydeHne NPUMEH EHHIO 3HATh U IOHUMATH:
(byHKIIIH C AHHBIN BTOpPOW MPOU3BOAHOM IS YTBepxaeHus 00
€IMHCTBEHHOM OIpeeTIeHUs TOUEK IKCTpeMyMax (pyHKIMHU C
KPUTHYECKON MaKCUMyMa 1 MHHUMYyMa €IMHCTBEHHOMN
TOYKOH Cpean KPUTHYECKHX TOUEK KPUTUYECKON TOUYKOMH
34 OKcTpeMyM KOMOMHHPOB YMeTb: Cam.




(bYHKITHH ¢ AHHBIHA [IpumensTH BTOPYIO pabora
€IMHCTBEHHOM MPOU3BOAHYIO IS o0yyarore
KPUTHYECKOU OIpe/IeTICHUs] TOUEK ro
TOYKON MUHHMYMa M MAKCUMyMa | Xapakrepa
35 5.9.3amaun 1,2 Ha | Ypok - O0y4eHHE TPUMEHEHHIO Yw™merb:

MakKCUMyM U HU3yUCHHUA aAJIrOpUuTMa HAXOXKIACHUSA IIPUMCHSTH AJITOPUTM
MUHUMYM HOBOI'O HAanMCHBIIECTO U HaXO0XKIACHUA

HaI/I6OJH)HICFO 3Ha4YCHHU A HaAanMCHBIIECTO U

(YHKUIWY P pelICHUH HanOOJIBIIETO 3HAYCHUS

MPUKJIAJHBIX 3a/1a4 «Ha (yHKIWY IPH pelIeHUH

IKCTPEMYM» NPUKIATHBIX 33]1a4 «Ha

IKCTPEMYM»

36 3amaya 3 Ha KOMOUHUPOB | DOpMHUPOBAHKME HABBIKOB Ym™merb: Cawm.pabot
MAaKCUMYM H AHHBII IIPUMEHEHHSI BTOPOM pelaTh NpUKIagHbIe a
MUHHMYM NIPOHU3BOAHON MPH 3aJlauu «Ha SKCTpEMyM» ¢ | oOydarole

PEIICHUH ITPUKIATHBIX IIOMOIIBIO BTOpOﬁ To
3aja4 IPOHU3BOIHON xXapakrepa

37 5.11. Iloctpoenue Ypox dopMupoBaHUE YMEHUN 3HaTh ¥ TOHUMATh: DpoHTATHH
rpadukoB GyHKIMH | H3ydeHHS HCCIIeoBaTh (QYHKIMH C CXEMY HCCIIEIOBAaHMS BIi1 oIpoc
C MPUMEHEHUEM HOBOTO TOMOIUIBIO0 IPOU3BOJAHON 1 (DYHKITUH, METO
TIPOU3BOTHBIX CTPOUTH TpaduK HYyHKIIHN MOCTPOCHUS Tpaduka

38 Pemenue 3amau Ha | Ypok [loBTOpHUTD M y&THOM (HEeuETHOM) [IpomexyT
TIpUMEHEHHNE 0000IIeHNs | CHCTEMAaTH3UPOBATH GbyHKIMN OYHBII
MPOU3BOIHON u HU3yYEeHHBIN MaTepuan YMerTs: KOHTPOJIb:

cHCTeMaTh3a POBOAUTH HccienoBanue | JIM CM-22
WY 3HAHUI (yHKIUU B CTPOUTDH €&
rpaduk

39 KonTpoabHan Ypoxk [IpoBeputs ycBoeHuE JIM K-3
padora Ne 3 mo KOHTPOJISl U | MaTepuasa, CTEIEHb
TeMme: OLIEHKH c(OpMUPOBAaHHOCTH
«IIpumeHeHnue 3HAHHH U YMEHHUI U HABBIKOB
IPOM3BOJAHON» YMEHHH

§ 6. IlepBooOpa3Hast u MHTErpaJl.
OcHoBHas 1eJIb — 3HATH TA0JMIY NEPBO0OPA3HBIX (HeonpeaeTeHHbIX HHTErPajloB) OCHOBHBIX (pyHKIMII U yMeTh NpuMeHATH popmyry HeroTona —

(114.)

JleliOHUIIA IPU BBIYUCJIEHHH ONpeaeJeHHbIX MHTEIPAJIOB U MJIomaaeid puryp.

40

Ananus
KOHTPOJIBHOM
paboTHI.

KOMOWHUPOB
AHHBIN

BBenenue nousitus
epBO0Opa3HOM IS
(yHKUNU, HEMPEPBIBHON Ha
HHTEpBaJe

TlonsTue
epBooop
a3HOM 11
TaHHOU

hyHKITIN

YMeTs:

Haxomuth omHy 13
NEepBOOOPA3HBIX;
JIOKa3bIBaTh, 4TO
¢byukuus F sprnsercs
nepBooOpa3HON st
dysximm f

1 40301020:0201 0%
aJIbHBIE
KapTOYKHU




41 OcHoBHOE cBOICTBO | KOMOMHHPOB | O3Hakomiienne ¢ monatueM | Ilonstue | 3HATh M MOHUMATE!
HEONpPEACIEHHOTO AHHBIN HHTETPUPOBAHUS U HEonpese | MOHsTHE
WHTerpaia o0y4eHue MPUMEHEHHUIO JICHHOTO | HEompeneleHHOro
MpaBUI UHTETPUPOBAHUS MHTErpaJl | MHTErpaja, mpaBuiia
[P HAXOXKACHUH a MHTETPUPOBAHUS;
NepBOOOPA3HBIX YMeTh: HaXOUTh
nepBooOpazHble s
CyMMBI GYHKIHUH 1
npou3BeeHUsT GYHKIUH
Ha YHUCIIO, UCIIONB3YS
CIpaBOYHBIE MaTEPHUAJIbIL.
3HaI0T, KaK BBIYUCIISIOTCS
HEoNpeIeeHHbIC
WHTErpaJIbI
42 Tabnuna ocCHOBHBIX | YPOK ®opmupoBanue ymenuii 1 | IlepBoobp | 3HaTh U TOHUMATH: Cam.pabot
HEONpPEeICIeHHBIX MPUMEHEHUS | HABBIKOB HMCIIOJIIb30BAHHS asHbIC NpaBuIIa HAXOXKJICHUS a
WHTETPAJIOB. 3HaHUH U MpaBUjIa UHTETPUPOBAHUS, | dJIEMEHTa | TepBOOOPa3HBIX oOyuarorie
yYMEHU yMEHHE MPUMEHSTh PHBIX OCHOBHBIX 3JIEMEHTAPHBIX | TO
TaOMHILy IEpBOOOPa3HBIX GbyHKUMR | QyHKIHIA; xXapaxkTepa
YMerTs:
Haxoguts
nepBooOpa3Hbie HYHKIIHMA
B ClIy4asix,
HEITIOCPENICTBEHHO
CBOJSIILUXCS K
MIPUMEHEHHTO TaOINIIBI
TIePBOOOPA3HEIX U TIPABIIT
MHTEIPUPOBAHUS
43 6.3. Ilnomanp Ypox DopMUPOBaHHE ITOHATHE KpuBonmu | 3HaTh M MOHUMATB: DpoHTaATHH
KpUBOJIMHEINHOMN HA3y4YeHUs KPUBOJIMHEIHON Tpanenuu, | HelHas Yto Ha3bIBAIOT bl ompoc
Tpamnenuu HOBOT'O O3HAaKOMJICHHE C ITIOHATHEM | Tpameuus, | KpUBOJIMHEHHOMN
HHTErPAIbHON CyMMOM, Tpanenueil, noHuMaThb
00y4eHue BBIUYNCIICHUIO MOHSATHE UHTETrPAIbHOM
IJTOLIAIN KPUBOJIMHEHHOM CyMMBI
Tpamnenuu B IpOCTEUIINX YMersb: n300paxaThb
cIrydasix KPUBOJIMHEHHYIO
Tparenuio, HaXOANUTh
oAb KpUBOJIUHEHHOM
Tpareuy Yepe3 npenent
MHTErPaJIbHOH CYMMBI
44 6.4. Onpenenennplii | kKoMOMHUPOB | @OpMHUPOBAHUE TOHATHUS Onpenene | 3HaTh ¥ TOHUMATB!
HHTErpal AHHBIN OIIPEIeTICHHOr0 MHTErpaia, | HHBIA [loHsiTHE ONpeNeNeHHOr0




00y4YeHHE BBIYHCIICHUIO WHTETpaJl, | MHTErpaja,
OTIPEJICNIEHHOr0 UHTErpaia, | TeOMETPU | FEOMETPUUECCKUIN CMBICIT
MOJIB3YSCh YeCKui OTIPEIEIEHHOT O
TCOMETPUYCCKUM CMBICIIOM | CMBICI WHTErpaa
omnpenene | YMeETh:
HHOI'O Beruucnsts
UHTErpaj | ONpPEAENEHHBIN UHTErpall,
a MOJIB3YSICh
TEOMETPUICCKUM
CMBICIIOM
45 6.5. [TpubmokenHoe | koMOuHUPOB | O3HaKOMIIEHHE C MeToIoM | Bepxuss | 3HATh ¥ MOHMMATh:
BBIYHCIICHHEC aHHBIN Tparneunuu JJist 1 HUXHSAA B gem 3akmrouaercs
OIIpENIENIEHHOT O PUOJIFKEHHOT O UHTErpaJl | METOJ MPUOIHKEHHOTO
HUHTEIrpajia BBIYMCJIICHUA UHTErpaia bHas BBIYUCIICHUA
cymma OTIpeNIEeNeHHOr0
WHTErpaja
Ymers:
[IpubmmxenHoro
BBIYUCIIATH
ONPEIEIICHHBI HHTErpajl
46 6.6. Dopmyna Ypox O3HakoMIIeHHE ¢ TeopeMoi | ¢opmyna | 3HaTh U IOHUMATh: DpoHTaTHH
Hpiotona - HU3y4YCHUS HrroTona —JleiiOnura, Herorona | ®opmyny HetoToHa — bl ompoc
JleitbHMITA HOBOTO (dhopMUpOBaHUE YMEHHI - JleiibaMIIA
HCIIONB30BaHUS (HOPMYITBI JleitOaM | YMETh: BEIYHUCIIATE
Herorona —JleliOnuma mpu | a onpeneneHHbld UHTerpad,
BBIYHCIICHUH TUIOMIATh
OIIpeNIeNeHHOr0 HHTErpaia KPUBOJIMHEHHBIX
47 IIpumenenue Ypok ®opMUpOBaHHE HABBIKOB [Ipumene | Tpamenuii, orpaHu4YeHHBIX | Cam.
¢hopmynsl HeloTOHa | 3aKpeIuieHrd | MCIOJIB30BaHUS (OpMYyNBl | HUE JTUHUSIMH, UCTIONB3YS pabota
— Jle#OHuIIa st s Hoprorona —JleiOuuna npu | ¢popmynsr | hopmyisl HeroTona — oOyuJarorie
BBIYHCIICHUS M3Y4EHHOTO | BBEIYHCICHUU Herotona | JleiiGauna TO
WHTETPAJIOB. OIIPENIENIeHHOT0 HHTEerpaa, | — xXapaxkTepa
48 ®opmyna Hetotona | Ypok IUIOMIa ¥ KpUBOAMHENHOH | JleiOHuL ITpomexyT
— Jleitbauma. NPUMEHEHUS | Tpalenuu a Juist OYHBII
Pemenue 3agau 3HaHUN U BBIYNCIIEH KOHTPOJIb:
YMEHUU us IM C-27
WHTETpal
OB.
49 6.7. CsoiicTBa Ypok BBenenue cBoiicTB 3HATb U IOHUMATh:
OIpeIeNeHHbIX M3Yy4eHUS OIIpPENeNeHHOr0 HHTErpaa, CBoiicTBa onpeaeneHHOro
WMHTErpaJioB HOBOT'O (hopMupoBaHUE YMEHHI WHTErpana
MIPUMEHSATH CBOWCTBA MIPU YMerb:




BBIYMCIICHUN [IpumensTH cBOMCTBA
OIIpeNIENEeHHOr0
WHTErpaa npu
BBIYUCIICHUU
50 KonTtpoannasn Ypox [IpokoHTpoONIHpPOBATH
padora Ne 4 mo KOHTPOJS U | YPOBEHb YCBOEHUS 3HAHUM,
Teme: OLICHKH BBIpa0O0TKa CTEIICHH
«IlepBooOpa3nasi u | 3HaHUU U c(hOPMHUPOBAaHHOCTH
HHTErpan. YMEHUI YMEHUI U HABBIKOB
§ 7. PaBHOCHJIBHOCTH YPaBHEHH I M HepaBeHCTB (4 4.)
OcHoBHas 1eJib — HAYYUTh IPUMEHATH PABHOCHJIbHBbIE MPe00PA30BaHNsl NPH PelliecHUHM YPABHEHHUI1 M HePaBeHCTB.
o1 7.1.PaBHOCUNIBHBIE | YDPOK (dbopmupoBaHue PaBHOCHN | 3HATh M MOHUMATH:
npeoOpa3oBaHHs W3Yy4eHus IIpeCcTaBIEeHHHI bHBIE NwmeroT nipeacTaBieHne o
ypaBHEHUI HOBOT'O yUYalIMMHCS O YpaBHEHU | PaBHOCHIJIBHOCTHU
PaBHOCHJIBHOCTH A, ypaBHEHUI. 3HAIOT
YpaBHEHUI PaBHOCHII | OCHOBHBIE YTBEPKACHUS
bHBIC 0 PaBHOCWJIBHBIX
mpeobpa3 | mpeodpa3oBaHMIX
OBaHUA YMerTs:
MPOHU3BOUTH
PaBHOCUJIbHBIE [IEPEXO/IbI
C LIEJIBIO YIIPOILEHUS
yYpaBHEHUSI.
52 Perrenue Ypoxk O06o001IeHHE 1 3HaTh U IOHUMATh: JM C-29
ypaBHEHUM IIPUMEHEHUs | CUCTeMaTU3alusl OCHOBHBIE CIIOCOOBI
3HAHUM U AMEIOIINXCS CBEACHHH 00 PaBHOCHJIBHBIX
YMEHUHI YpaBHEHUSIX, U METOJAX UX MEPEXONOB. Y METh!
pereHus peliaTh ypaBHEHHs €
MIOMOIIBI0 PAaBHOCHIIBHBIX
peodpa3oBaHmit
53 7.2.PaBHOCUIBHBIE | YPOK thopmupoBanue PaBHOCHI | 3HATH M MOHUMATB:
npeoOpa3oBaHUs H3Y4YCHHS MIpeACTaBICHUI bHBIC Hmerot mpeacraBieHue o
HEpPaBEHCTB HOBOT'O y4aIuMHucs o HEPaBeHC | pPaBHOCHJIBHOCTHU
PaBHOCHIIBHOCTHU TBa, HEpPaBEHCTB. 3HAIOT
HEpPaBEHCTB PaBHOCHJ | OCHOBHBIE YTBEP)KICHHUS
bHBIC 0 PaBHOCHJIBHBIX
npeodpa3 | mpeoOpa3oBaHUIX
OBaHUSA YMeTs:
HEpPaBeHC | MPOM3BOIUTH
TB PaBHOCHUJIbHBIE MIEPEXOJIbI

C IICJIBbIO YIIPOLICHU A

HCPABCHCTB.




54

Pentenue
HEPaBEHCTB

Ypok
MIpUMEHEHUS
3HAaHUW U
yMEHUI

O0o061enue u
CHUCTEMAaTU3aIus
HAMEIOIUXCS CBENEHUUI O
HEPaBEHCTBAaX, U METO/IaX
HX PEIICHUs

3HaTh U IOHUMATh
pelieHus HepaBeHCTB C
OJIHOH IIEPEMEHHOM,
YmMers: u300pakaTh Ha
MJIOCKOCTH MHOXECTBO
peuieHui HEpaBEHCTB C
OJIHOW NEPEMEHHBIMU.
Ucnonw3yroT ang
perieHus
MO3HaBaTeIbHBIX 33734
CIIPaBOYHYIO JINTEPATYPY

M C-30

OcHoBHas HECJIb — HAYIUTDh NIPUMEHATH PABHOCHJIBHBIC I1

§ 8. YpaBHenusi-cnencreus (7 4.)

e00pa3oBaHus PHU pellleHNH YPaBHEHMI H HEPABEHCTB

95

8.1. ITousarue
ypaBHEHUSI-
CIIEINCTBUA

Ypok
U3y4YEeHUS
HOBOTO

dopMupoBaHue
Ipe/ICTaBlIeHAs 00
YpaBHEHUSX-CIICACTBUSIX

YpaBHeH
us-
CIIEJICTBH
A

3HaTh ¥ TOHUMATh:
NmeroT npencrasieHue o
BO3MOJKHBIX TIOTEPSX HIIH
MpPHOOPETEHUX KOPHEH U
MYTSAX UCIPABICHUS
JAHHBIX OIINOOK

Ymers:

BEITIONHSTH TTPOBEPKY
HalJICHHOT'O PEIIEHUsI C
MTOMOIIIBIO TTOICTAHOBKH U
ydaera 00JacTi
JIOMTYCTUMBIX 3HAaYCHUIA;
MIPEIBUACTH BO3MOXKHYIO
MOTEPIO UITN
npuoOpeTeHrne KOpHsS U
HAXOAWUTh IMyTH
BO3MOKHOTO N30eranus
OINOOK.

56

8.2. Bo3Benenne
YpaBHEHUS B
YETHYIO CTENEHb

Ypok
MIPUMEHEHUS
3HaHUN U
YMEHUHI

57

Pemenue
YpaBHEHUI
BO3BEICHUEM B
YETHYIO CTEIICHb

Ypok
00001eHNsS
74
chcTeMaTh3a
[UUA 3HAHUKI

dopmMupoBaHNE HABBIKOB
pelLeHns ypaBHEHHI myTeM
BO3BEIECHUS B YETHYIO
CTEIICHb

3HaTh ¥ IIOHUMATh:
Y1BepxAcHHE O
BO3BEICHUY ypaBHEHUS B
YETHYIO CTEIEHb, TOYEMY
BO3BE/ICHUE YPaBHEHHUS B
YETHYIO CTETIEHb MOXKET
TIPUBECTH K TIOSBIICHHUIO
MTOCTOPOHHHUX KOPHEH
VYMeTs:

peuaTh uppauoHalbHbIE
ypaBHEHMUS, AeNaTh

IM C-31




IPOBEPKY

58 8.3. Ypoxk ®dopMHPOBaHKE HABHIKOB 3HATh U IOHUMATh:
[orenuupoBanue MPUMEHEHUS | pelIeHHs ypaBHEHUHN TyTeM CriocoOsl pereHust
ypaBHEHUH 3HaHUH U MOTEHIIUPOBAHHUS JorapuMUIECKUX
yMEHU JorapuQMHUIECKUX ypaBHEHUH, TIOHUMATB,
ypaBHEHUI IoYeMy NMOTEHIIUPOBAHUE
norapuMUIECKIX
YPaBHEHUI MOXKET
IIPUBCCTU K IMOABJICHUIO
IIOCTOPOHHUX KOpHEN
YMersb:
pemarhb
sorapuMUYECcKUe
YpaBHCHUA, AC/IaTh
POBEPKY
59 8.4. Jlpyrue Ypox O06001IeHre pa3IMIHBIX 3HaTh ¥ IOHUMATh: 1020107020290
npeodpa3oBaHus, 00001IIeHNs | IPUEMOB PEIICHUS nepedeHb aJbHBIC
NIPUBOIAIINE K U YpaBHEHUH pa3IMyHOro npeoOpa3oBaHM, KapTOYKH
YPaBHEHHUIO- cUCTeMaTu3a | BUJA: JJorapu(MUYECKHX, KOTOPBIE IPUBOJAT K
CJIICACTBUIO 87051 3HAaHUH IIOKa3aTCIIbHBIX, TMMOABJICHUIO IMTIOCTOPOHHUX
60 8.5. [Ipumenenue KomOuumpo | MppaluoHalbHBIX, pEIIeHUI WU TOTepe JIM C-32
HECKOJIBKUX BaHHBII TPUTOHOMETPUYECKUX. KOpHel. 3HaTh
peoOpa3oBaHui, YPOK pa3IYHBIE CIIOCOOBI
MPUBOJAIINX K peLIeHNn ypaBHEHUH,
YpaBHEHUIO- MMOHUMATh HEOCTATKU U
CIIEZICTBHIO JIOCTOMHCTBA KaXXI0TO
61 Pemenne Ypok crocoba
ypaBHEHUI 00001IeHnS YMers:
MIpUMEHEHHEM u IPUMEHSATh pa3IndHbIe
HECKOJIBKUX cUCTeMaTn3a CIIO0COOBI pereHuit
peodpa3zoBaHMi LMW 3HAHUH ypaBHEHUH BHIOUPATH
parrioHaIbHEIE CITIOCOOBI
peleHuit
§ 9. PaBHOCHJILHOCTDH YPaBHEHHUIi U HepaBeHCTB cucreMam. ( 94.)
OcHoBHas 11eJ1b - HAYYHTh MPUMEHATH MEePeXo/1 OT YPaBHEeHH (MM HEPABEHCTB) CHCTEMeE HJIH COBOKYITHOCTH CHCTEM.
62 9.1. OcHoBHBIE Ypoxk dopmupoBaHUe PaBHOCHII | 3HATH M MOHUMATB: KaK Mar.
TTOHSITHS H3y4eHue MIPEJICTaBIEHUS 00 bHBIC 3aMKCHIBAIOTCS CUCTEMBI | JUKTAHT
HOBOT'O PaBHOCHJIBHBIX CHUCTEMaX M | CUCTEMBI | YpaBHEHHUU U HEPABEHCTB,
YpaBHEHUSIX U YpaBHEHU | YTO Ha3BIBAIOT PELICHHEM
HEPaBEHCTBaX i, CUCTEMBI, YTO 3HAYHT

PAaBHOCHUJIBHBIX CUCTEMAM
HJIKN COBOKYITHOCTH

pelInTh cCUcTeMy
VYMeTh:




HCCKOJIBKHNX CHUCTEM

3anuceIBaTh
COBOKYITHOCTH
YpaBHEHUN 1 HEPABEHCTB,
PaBHOCHJIBHBIX
YpaBHEHUSM U
HEPaBEHCTBAM

63

9.2. Pemenue
YPaBHEHMUH C
IIOMOILBIO CUCTEM

Ypok
MPUMEHEHUS
3HAHUU U
YMEHUI

DopMUPOBAHNE HABBIKOB
peuieHus ypaBHEHUH ¢
IIOMOILBIO CUCTEM

64

9.2. Pemenue
YPaBHEHMU C

TOMOILBIO CHCTEM.

3akperuieHue

Ypok
000011IeH
u
cHCcTeMaTHu3a
IIUY 3HAHUH

O6001IeHe Pa3InIHBIX
NIPUEMOB peIllCHHS
YPaBHEHUH pas3InyHOro
BUJIA: JTOrapu(MHUUECKHX,
MI0Ka3aTeNbHBIX,
WppalMOHATBHBIX,
TPUTOHOMETPHYECKHX

3HaTh U IOHUMATh:

Kax pemats
UppalMoHalIbHbIE U
norapuMuyecKue
YpaBHEHUS C MOMOIIBIO
PaBHOCUJIBHBIX CHCTEM
YPaBHEHUH, UTO SIBIISETCA
peuleHueM ypaBHEHUN
YMersb:

Pewiats uppanmoHaibHbie
1 JIoTapu(pMUIecKue
YpaBHEHUS C TIOMOIIBIO
PaBHOCHIIBHBIX CHCTEM

M C-33

65

9.3. Pemenue
YpaBHEHUH BUIA
f1(x)* f2(x)=0
f1(x)/ f2(x)=0

Ypok
H3ydeHue
HOBOT'O

66

9.3. Pemenne
YpaBHEHUH BUJA
fL(X)* f2(x)=0
f1(x)/ f2(x)=0

C IIOMOIIBIO

Ypok
MIPUMEHEHUS
3HAHWUH U
yMEHUN

DopMUpPOBaHNE HABBIKOB
peleHus ypaBHEeHUH BUjia
f1(x)* f2(x)=0 f1(x)/
f2(x)=0

3HATh ¥ TOHUMATh:

Kak pematb
WpparMoHaIbHbBIE U
sorapuGMUYECKUe
YpaBHEHUS, COIEPIKAIIIX
MIPOU3BENCHUE U IPOOh C
MTOMOIIIBI0 PAaBHOCHUITBHBIX
CHUCTEM yYpaBHEHUM, YTO
SIBIISIETCS pelIeHIEM
YpaBHEHUI

YMeTs:

Pemars npparnnonaabHbie
1 JIOTapu(pMUIECKUe
YpaBHEHUS, COIEPIKAIIIX
MIPOU3BEICHUE C
MTOMOIIIBI0 PAaBHOCHIIHLHBIX
CUCTEM

3HATh U IOHUMATH:

Kak pemats
UppaLUOHAIBHBIC U
norapuMuyecKue
YpaBHEHUS, COIEpIKalIye

M C-34




CHCTEM.
3akpericHue.

npou3BeaeHre U Ipodb ¢
MTOMOIIIBIO PaBHOCUJIBHBIX
CHUCTEM ypaBHEHH, 4TO
ABIIIETCS pelIeHUEM
YpaBHEHU I

YMersb:

Pewats uppanmonanbHbie
U JIorapupmMuIecKue
YpaBHEHUS, COIEpKaLINX
MIPOU3BEACHUE C
MTOMOIIIBIO PAaBHOCUJIBHBIX
CUCTEM

67 9.5. Pemenue Ypoxk ®opMHpOBaHNE HABBIKOB 3HATh U IOHUMATh:
HEpPaBEHCTB C H3yUYeHHE pelIeHHs HEPaBEHCTB C Kak pemats
MOMOIIBIO CUCTEM HOBOT'O MIOMOIIBIO PABHOCHIIBHBIX UppalroHANbHBIC H
CUCTEM norapuMuyecKue
HEPaBEHCTBA C IIOMOIIBIO
PaBHOCUJIBHBIX CHCTEM
YPaBHEHUH, UTO SIBISIETCA
pelleHneM HepaBeHCTBa
YMers:
Pemiats upparmoHaibHbie
1 JorapumMudecKkue
HEpPaBEHCTBA C [IOMOLIBIO
PaBHOCUJIBHBIX CHCTEM
68 Perrenue Ypoxk 000011IeHIE pa3IHYHbIX 3HaTh U IOHUMATh: JM C-36
HEPaBEHCTB C MIPUMEHEHUS | TIPUEMOB PELICHUS Kak pemats
IIOMOIIBIO CUCTEM 3HaHUH n HEpaBeHCTBA Pa3IMYHOTO UPpaLUOHAIBHBIE U
3akperuicHue. YMEHHH BHIA: JTIOTapU(PMUUCCKUX, sorapuMuIECcKre
[IOKA3aTEeNIbHBIX, HEPaBEHCTBA C IIOMOILbIO
HppanOHATbHBIX, PaBHOCUJIBHBIX CHCTEM
TPUTOHOMETPHYECKUX YpaBHEHUH, YTO SBIISAETCS
pelleHneM HepaBeHCTBA
YMeTs:
Pemats uppanuonanbHble
1 JlorapupmMuyecKue
HEpPaBEHCTBA C TOMOLIBIO
PaBHOCHUJIBHBIX CHCTEM
69 Pemenne Ypoxk ®opMHpPOBAHNE HABBIKOB 3HATh U IOHUMATH:
HepaBeHCTB f1(x)* | u3ydeHue pelieHus: HepaBeHCTB BHU/IA Kak pemats
2(x)><0 ¢ HOBOT'O FL(x)* f2(x)><0 f1(x)/ UppaIMOHAIbHBIE H
ITOMOIIIBIO CHCTEM f2(x)=0 norapuMUYecKre




HEPaBEHCTB, COAEPIKALINX
pou3BeJeHUE U JPO0b C
MOMOIIBIO PABHOCHIIBHBIX
CHCTEM HEpaBEHCTB, 4TO
SIBIISIETCS] pEILICHUEM
HEpaBEHCTBA

YMersb:

Pewats uppanmonanbHbie
U JIorapupmMuIecKue
HEpPaBEHCTBA,
COJIepIKaIINX
NPOU3BEICHNE H JPO0b C
MIOMOIIBIO PABHOCHIIBHBIX
CHCTEM

70 Pemenue Ypoxk O06001IeHEe Pa3InIHBIX 3HATh U IOHUMATh: M C-37
HepaBeHcTB f1(x)* 0000IIeHNsT | IPUEMOB PelIeHHs Kak pemats
2(x)><0 ¢ u HEPaBEHCTBA PA3NUIHOTO WpparMoHaIbHbBIE U
MOMOIIBIO CUCTEM CHCTEMaTH3a | BHJIA: JIOTAPU(PMHUYECKUX, norapuMuyecKue
3akperuieHue. WY 3HaHUH | TIOKa3aTeJbHBIX, HEpPaBEHCTBA,
WppalMOHATBHBIX, cozepxKanme
TPUTOHOMETPUUECKUX HpOU3BENICHNE U Ipo0b ¢
IIOMOIIBI0 PAaBHOCHIIBHBIX
CHCTEM HEPaBEHCTB, 4YTO
ABJISIETCS] pELLIEHUEM
HEpaBEHCTBa
YMers:
Pemiats upparmoHaibHbie
U JorapumMuieckue
HEpaBEeHCTBA,
COJEPIKAIINX
MIPOU3BEICHNE U APOOH C
MIOMOLIBIO PABHOCHIIBHBIX
CHCTEM
§ 10. PaBHOCHJILHOCTH YPaBHEHHIT HA MHOKecTBax. (44.)
OcHOBHasl 11e/1b — HAYYMTh IPUMEHSAThH Nepexo/l K YPABHEHUI0, PABHOCHJIBHOMY HA HEKOTOPOM MHO’KECTBE HCX0IHOMY YPaBHEHHUIO.
71 10.1. OcHOBHEIE Ypoxk dopmupoBaHUe VpaBHeH | 3HATH U IOHUMATH:
MOHSATHS H3y4YCHHE MpeAcTaBIeHus 00 ust Kakue ypaBHeHus
HOBOT'O ypaBHEHUSX pPaBHOCHJ | Ha3BIBAIOT
PaBHOCHJIBHBIX Ha bHBIC HA | PaBHOCHJIbHBIMH Ha
MHOXECTBE MHOXXECTB | MHOKECTBE, UTO
€; Ha3bIBAIOT

PAaBHOCHUJIBHBIM Ha




MHOXXECTBE MEPEX0JI0M
YMeTh:

OnpenensiTe MHOXKECTBA,
Ha KOTOPOM
PaBHOCUJIHHBI YPaBHEHHUS

72 10.2. Bo3Benenue B | PasHocuibu 3HaTh U IIOHUMATh: JAM C-39
YETHYIO CTEIEHb BIE CriocoObl perieHust
nepexoanl HppalMOHAJIBHBIX
Ha YPaBHEHUI U ypaBHEHUH,
MHOKECTBE coJiepXalluX MOAYJIb C
IMOMOUIBIO PAaBHOCUJIbHBIX
MepexooB Ha
MHOXECTBEC, UTO SABJIACTCS
pELIEHUEM TaKUX
ypaBHEHU I
YMerTs:
Pemate ypaBHEeHHS C
IMOMOIIBIO PAaBHOCHUJIBHBIX
MepeXo070B HA MHOKECTBE
73 Pemenue Ypok 3akperuieHre yMeHui u 3HATh ¥ TOHUMATh: NupuBuny
ypaBHEHUH U 0000IIIeHNST | HaBBIKOB PEIICHUS Croco0b1 pereHus aJbHBIC
HEPaBEHCTB TI0 u ypaBHEHUH 1 HEPABEHCTB YpaBHEHUH M HEPABEHCTB | KapTOUKHU
TeMe: CHCTeMaTH3a | Pa3InYHBIMH CIIocO0aMu Yw™merb:
«PaBHOCUJIBHOCTD LU 3HaHUI Pemiats ypaBHEHUS U
YpaBHEHUH U HEpaBEHCTBA
HEPaBEHCTB
74 Koutpoabnas Ypok IIpokoHTpOIUpPOBATH JM K-5
padoTa Ne 5 KOHTPOIII M | YPOBEHb YCBOCHUS 3HAHUM,
1o Teme: OLICHKH BBIPa0OTKa CTETIeHN
«PaBHOCHJILHOCTD | 3HAHUU U chopMHUPOBAaHHOCTH
YPABHEHHMH U YMEHHH YMEHHUI U HABBIKOB
HEPaBeHCTB»

OcHoBHAas 1eJIb — HAY4YUTb

CIIATh YPABHCHHUSA U HEPABCHCTBA ¢ MOAYJ/ISIMHU U IPUMCHATH METOA MHTEPBAJIOB JIJId PCIICHUS HCPABCHCTB.

§11. PaBHOCHJILHOCTH HEPABEHCTB HAa MHOKecTBaX. (34.)

75 Ananmz
KOHTPOJIBHOM
paboTs

11.1. OcHOoBHBIE
MOHSTHS

Komb6unupo
BaHHBIN

YPOK

BBe):[eHI/Ie TIOHATHA
PAaBHOCHUJIIBHOCTH [IBYX
HCPABCHCTB Ha MHO>KCECTBC

PaBHocun
BHBIE HA
MHOKECTB
e
npeodpas
OBaHUS
HEpPaBEHC

3HaTh U IOHUMATh:
Kaxne HCPAaBCHCTBA
Ha3bIBAIOT
PaBHOCUJIBHBIMHA Ha
MHOXCCTBE, 4YTO
Ha3bIBAIOT
PAaBHOCHJILHBIM




TB

Mepexo/IoM Ha
MHOXKECTBE OT OJIHOI'O
HEPAaBEHCTBA K JIPYTOMY
YMeTh:

Brinonuars
PaBHOCHIIbHEIE
npeoOpa3oBaHus
HEpPaBEHCTB
76 11.2. Bo3Benenue Ypox dopmMupoBaHrEe HABBIKOB 3HaTh ¥ IOHUMATB:
HEpaBEHCTB B H3yUYCHHE pellieHNs] HEPaBEeHCTB, Kak onuceiBarotcs te
YETHYIO CTETICHb HOBOT'O UCTIONB3YS YTBEPKICHUE O MHOXKECTBA YHCel, Ha
PaBHOCHIIBHBIX Ka)/IOM U3 KOTOPBIX
HEpaBeHCTBaX Ha NOJTy4aeTcs HepaBeHCTBO,
MHOXKECTBE PaBHOCHIIBHOE Ha 3TOM
MHOXKECTBE, UCXOJJHOM
HEPaBEHCTBY NIpU
BO3BE/ICHUN HEPaBEHCTBA
B YETHYIO CTEIIeHb
YMerTs:
Pemate HepaBeHCTBa,
WCTIOJIB3ys BO3BEICHIIE B
YETHYIO CTENEHb
7 [Ipumenenne Ypox DopMUPOBaHNE HABBIKOB 3HaTh ¥ TOHUMATh: JAM C-41
BO3BEIICHHE MIPUMEHEHHS | pPelleHs] HEPaBEeHCTB, Kax omuceiBarorcs te
HEPaBEHCTB B 3HAHUU U WCIIONB3YS YTBEPKACHUE O MHOYKECTBA YHCEN, Ha
YEeTHYIO CTEMEeHb YMEHHH PaBHOCHIIBHBIX KaXKIOM H3 KOTOPBIX
TIPH pEIIeHIH HEpaBEeHCTBaX Ha MOTy94aeTcss HepaBeHCTBO,
HEPaBEHCTB MHOECTBE PaBHOCHIIBHOE Ha 3TOM

MHOKECTBE, UCXOJHOM
HEPaBEeHCTBY IpU
BO3BEIICHUH HEPaBEHCTBA
B YETHYIO CTEICHb
YMeTs:

Pewate HepaBeHCTBa,
UCIIONIB3YsI BO3BEACHUE B
YETHYIO CTEICHb

OcHoBHAas LeJIb — HAYYUTDH pelIaTb YPABHCHUA U HEPABCHCTBA ¢ MOAYJSIMHU H IPUMEHATDb METOA MHTECPBAJIOB 1JI PCICHUA HCPABCHCTB

§12. MeToa MpoMe:KyTKOB /1J151 YypaBHeHHUi 1 HepaBeHCTB (4 4.)

78

12.1. YpaBHeHus ¢
MOIYJISIMU

Ypok
H3yUYCHHS
HOBOT'O

dopMupoBaHrE HABBIKOB
peleHns ypaBHEeHHi ¢
MOZYJIIMH METOZIOM
IPOMEKYTKOB

Meron
MIPOMEXY
TKOB

3HaTh ¥ IOHUMATh:
YTBepxkaAeHUS O
PaBHOCUJIBLHOCTHU
YpaBHEHUI C MOAYISIMU




CHUCTEMaM HEPaBEHCTB
YMmeTh:
Pemates ypaBHEHuUs ¢
MOIYJISIMH METOIOM
MIPOMEKYTKOB

79 12.2. HepaBenctBa | KomOunmpo | @opmupoBaHue HaBBHIKOB 3HaTh U IOHUMATh: M C-43
C MOIYJISIMH BaHHBIH pelIeHus] HEpaBEHCTB C Crioco0 perreHust
MOJIYJISIMH METOI0M HEpaBEHCTBA C MOAYJIAMHU
IIPOMEXYTKOB YMersh:
Pemate HepaBeHCTBaA C
MOJYJIIMH METOI0M
POMEKYTKOB
80 12.3. Meron KoMOnHHpOB | DopMHUpOBaHUE HABBIKOB 3HaTh ¥ IOHUMATB: M C-45
WHTEPBAJIOB s AHHBII pelIEHNs HEPABEHCTB B uem 3akmrouaercs
HeNpepbIBHBIX f(x)>0, METOJT UHTEPBAJIOB IS
(byHKIHI f(x)<0 merogom HEMPEePhIBHBIX (YHKIUN
HHTEPBAJIOB YMerTs:
PemaTe HepaBeHCTBA
METOJIOM WHTEPBAJIOB
81 KoutpoabHas Ypox IIpokoHTpOTUPOBATH JIM K-6
padora Ne 6 Ha KOHTPOJISL U | YPOBEHb YCBOEHUS 3HAHMM,
Temy: « MeTton OLIEHKH BbIpa0OTKa CTEHEHU
NMPOMEKYTKOB /UISl | 3HAHUH U copmMHupOBaHHOCTH
YPaBHEHHI U YMEHUI YMEHUM 1 HaBBIKOB
HEPaBeHCTB»
§14. CucreMbl ypaBHeHHii ¢ HECKOJILKHMH HeU3BeCTHbIMHU. (74.)
OcHOBHasl 11eJIb — OCBOMTH pPa3Hble cIIOCO0bI pellleHUs CHCTeM YPABHEHMI ¢ HeCKOJIbKMMHU HeH3BeCTHBIMHU
82 Anamus KOMOMHHUPOB | BBemeHne moHATHIA PaBHocun | 3HATH M MOHUMATB:
KOHTPOJIbHOU AHHBII CUCTEMBbI YpaBHEHUH, BHOCTb OCHOBHBIE YTBEPXKICHUS
paboTel PaBHOCHJIBHOCTU CUCTEMBl | CHUCTEM, 0 PaBHOCUJIBHOCTH
14.1. CHCTEM
PaBHOCHITBHOCTB YMers:
CUCTEM IIpousBoauthb
npeoOpa3oBaHus,
IPUBOISIINE K
PaBHOCHUJIBHOCTH CHCTEM,
pelaTb CUCTEMBI
ypaBHEHUI
83 Meron Ypoxk ®opMHpPOBAHNE HABBIKOB Meron 3HATh U IOHUMATh:
MOJCTaHOBKH MPUMEHEHUS | PEIIEHHs CUCTEMbI MOACTAaHO | B YE€M COCTOUT METOJ
3HaHUH U ypaBHEHUH METOIOM BKU MOJCTaHOBKU
yMEHHH MOJICTAHOBKH YMerb:




Pewrats cucrembl
YpaBHEHUN METOIOM
MOACTaHOBKH

84 14.2. Cucrema- Ypok BBenenue nonsatui Cucrema- | 3HaTh U IOHUMATE:
CIIC/ICTBHE. MPUMEHEHUS | CHCTEMBbI- CIICACTBHS, CIIEICTBH | Kakue mpeoOpa3oBaHus
OcHOBHBIE MOHATHSI | 3HAHUH H e TPUBOJIAT K CIEACTBUIO

85 [TpeoGpa3zoBanust YMEHUH CHUCTEMBI ypaBHEHHH, 1503910%8:37010%
CHCTEMBI noyeMy HeoOXOJIMO aJNbHbIC

MIPOBOJIUTH TIPOBEPKY KapTOYKHU
MIOCJIEe TAKUX

npeobpa3oBaHuit

YMers:

BeimonausTe

npeobpa3oBaHus,

MIPUBOJIAIINE K

CIIEJICTBHIO, PEIIaTh

CUCTEMBl YPABHEHU I

86 14.3. Meron Ypoxk dopMHpPOBaHKE HABLIKOB Merton 3HaTh U IOHUMATh:
3aMEHBI MPUMEHEHUS | pEelleHHs CUCTEMBI 3aMEHBI YTBepKAeHrEe O METO/Ie
HEHM3BECTHBIX 3HaHUH U ypaBHEHUH METOIOM HEM3BECT | 3aMEHBI HEM3BECTHBIX

YMEHUI 3aMEHbl HEU3BECTHBIX HBIX YMeTs:

87 Pemienust cucrem ¢ | Ypok PewmaTe cucremsl NunuBuny
IIOMOIIIBIO METOJIa 0000111eHNs ypaBHEHUH METOI0M aJIbHbIC
3aMEHBI u 3aMeHbI HEN3BECTHBIX KapTOYKU
HEN3BECTHBIX cUCTeMaTn3a

1WA 3HAaHUU
88 KonTpoabHan Ypoxk [IpokoHTpONMMpOBaTH M K-7
padoTa Ne 7 mo KOHTpPOIII M | YPOBEHb YCBOCHUS 3HAHUM,
Teme: «CucreMsl OLICHKH BBIPa0OTKa CTETIeHN
YPABHEHHH ¢ 3HaHUN U c(hopMHPOBAaHHOCTH
HECKOJIbKHMH YMEHHH YMEHHUI U HABBIKOB
HEH3BECTHBIMI
O6o6uenne kypea 10-11 knaccon. (14 4.)
OcHoBHas 11eJIb: CHCTEMATH3HPOBATH U 0000IINTH 3HAHHUS, YMEHHS M HABBIKH YYAIIIMXCS M0 OCHOBHBIM TeMa

89- Bripaxkenus u Ypoxk MTOBTOPEHHUE C YIAIIMHUCS 3HATh U IOHUMATH: TECT

90 peodpa3zoBaHus KOMIUIEKCHO | KaK HaXOJIUTh 3HAUEHUS Teopuro 1o Temam:

ro KOpHS HaTypaJIbHON «CTereHn 1 KOpHUY,
MIPUMEHEHUS | CTEIEeH!, TI0 U3BECTHBHIM «Jlorapudmsny,
3YH (dbopmynam u rpaBuIaM «Tpuronomerpusp»
y4aImxcs peoOpa3oBaHUs YMerb:

OYKBEHHBIX BBIPAKEHUH,

HaXOJUTh 3HAYCHUA




BKJTIOYAIOLINX PaIHKaIIbL;
00001eHns U
CHCTEeMaTU3allH
yUYaIuMHCS
peoOpa3oBaHus
OYKBEHHBIX BBIPAKCHUH,
BKJIIOUAIOMINX PaJUKaIIbI
EI'D ¢ kpaTKkuM OTBETOM
YacTU U pa3BEPHYTHIM
OTBETOM 24acTu

CTETEHH C PAlJHOHATBHBIM
MoKa3aTeseM; MPOBOJUTh
M0 U3BECTHBIM (opMyTiaM
U TIpaBUJIaM
npeoOpa3oBaHus
OYKBEHHBIX BBIPAKCHUH,
BKITIOYAIOIINX CTETCHH;

BBIITOJHSTh
TOX/IECTBEHHBIC
npeoOpa3oBaHus
BBIPAKEHUN U HAXOAUTh
WX 3HAYCHUSI,

BBIITOJHSTh
TOX/IECTBEHHBIC
npeodpa3oBaHuUs
JorapuQMHUYECKUX U
TPUTOHOMETPHYECKHX
BBIPAKECHUH;

BBITOJHSTh
TOX/IECTBEHHBIC
mpeodpa3oBaHus ¢
KOPHSIMHU U HaXOAUTh UX
3HAYCHHUE. Y MEIOT
OIIpEENsTh OHATHS,

IPUBOIUTH
JIOKa3aTeNIbCTBA.
91- VYpaBHeHus, Ypok IIOBTOPEHHUE C yJaIllUMHCS 3HaTh ¥ HOHUMATB! TecT
93 CHCTEMBbI KOMITJICKCHO | pelleHHE IOKa3aTeNbHbIX, AITOPUTM PELIEHUS BCEX
YpaBHEHUI ro norapu()MHYECKHX, BUJIOB YPaBHEHU
MIPUMEHEHHS | TPUTOHOMETPUIECKUX Ymers:
3YH YpaBHEHUI U UX CUCTEM; PewaTe Bce BUIbI
yaanmxcs 00001IIeHns 1 W3YYEHHBIX YPaBHEHUH U
CHCTEMaTU3aliH CHCTEM,
yUYaIUMHCS PELICHUS HUcnonb3oBanue
[IOKa3aTEeNIbHBIX, rpauKoB IIpU pEIICHUH
JorapupMUIECKUX, CHCTEM ypaBHEHUI
TPUTOHOMETPHUYECKUX
ypaBHEHUH U UX CHCTEM
EI'D ¢ kpaTkuM OTBETOM
YacTH U Pa3BEPHYTHIM
OTBETOM 2 YacTH
94- HepaencTBa Ypok MIOBTOPEHHUE C YYaUMHUCS 3HATh U IOHUMATH: TECT




96 KOMIUIEKCHO | pellleHHe MOKa3aTeNbHBIX, aJTOPUTM pelIeHUs BCEX
ro JorapuQMHUIECKUX, BUJIOB HEPABEHCTB
NIPUMEHEHHS | TPUTOHOMETPHUYECKUX Yw™mern:
3YH HEpaBeHCTB; 0000IEHNS U Pemats 1poOHO-
yUaImxcs CHUCTEeMaTHU3allu1 paluoHabHEIE,
yUYalUMHCSA PEUICHUS MoKa3aTeNbHbIE U
MOKa3aTeIbHBIX, norapuMuyecKue
JorapuQMHUIECKUX, HEpaBEHCTBA,
TPUTOHOMETPUUECKUX Hcnonb3oBanue
HepaBeHCTB EI'D ¢ rpaduKoB MpU pEIICHAH
KpPaTKUM OTBETOM YacTH H HEpaBEHCTB
pa3BepHYTHIM OTBETOM 2
YacTH
97- DyHKIUA Ypok IToBTOpEHNE OCHOBHBIX 3HATh U IOHUMATD: TECT
98 KOMIUIEKCHO | BHJIOB (DYHKIIMH M UX OCHOBHBIE BU/JIBI
ro CBOIICTB, CXeEMY (GbyHKUIUH, X TpaduKH
MIPUMEHEHHS | UCCIIeOBaHUA (DYHKIIHH; Cxema nccine0BaHus
3YH O6006menne u (GyHKIUH ¢ TOMOIIBIO
YUaIIUXCs CUCTeMaTH3aIus MTPOU3BOTHON
rccnenoBanus QyHKIUH Ha Yw™mern:
EI'D ¢ xpaTkuM OTBETOM HccnenoBath GyHKIMU
yactu B 1 pa3BepHyThIM 3JIEMEHTapHbIMU
orBeToM yactu C METOJIaMH U C IIOMOLIBIO
MIPOU3BOIHOM
99 Hroropas Ypok IIpokoHTpOIUpPOBATH § Wroroserit
KOHTPOJIS U | YPOBEHb YCBOCHUS 3HAHUH, TeCT
KOHTPOJIbHASA
pabota NS OLICHKH BbIpA0OTKa CTENECHU
3HaHUH c(hopMHPOBAaHHOCTH
yyamuxcs YMEHHMH 1 HaBBIKOB
100 | [IpousBomuas Ypoxk [ToBTOpeHue 3HATh ¥ IOHUMATH:
KOMITJICKCHO | BBIYHMCJICHUS POU3BOIHBIX Teopuro o Teme
ro 3JIeMEHTAapHBIX (YHKIIHA, «IpousBogHas»
MPUMEHEHUS | IPUMEHsS IpaBuiia Ymers:
3YH BBIYUCIICHUS IPOU3BOAHBIX, MPUMEHSTh
yyaImxcs HCHOMbB3Ysl CIIPaBOYHBIE reoOMeTPUYECKUN H

MaTepHaIbl;
IIOBTOPEHUE

uccnenoBanus GyHKIUHN U
MIOCTPOEHHUE UX TPaUKOB C
ITOMOIIIBIO POU3BOAHOM,
IIOBTOPEHHUE

(u3ngecKuil cMbICT
IPOU3BOAHOM, pelaTh
3aaHus 1o rpaduky
POU3BOAHON, HAXOIUTh
MIPOU3BO/IHBIE
3JIeMEeHTapHbIX QyHKIMHA




peuicHus 3aaa4 €
NPpUMCHCHUEM YPaBHCHUA
KacaTeJIbHOU K rpaduKy
bynkimu;

101 | [lepBooOpa3Has Ypox [loBTOpeHHE BHIYMCICHUS Ymers:
KOMIUIEKCHO | TJIOLIAAA KPUBOIUHENHON Haxonuthe miomans
ro Tpanenuu (urypsl ¢
MPUMEHEHUS UCIIONIb30BaHUEM
3YH TaOIHIIBI TEpPBOOOPA3HBIX
y4ammxcs

102 | Yucnaun Ypoxk PaccMoTrpenne TeKCTOBBIX Ywmerb:

BBIYUCIICHUS KOMITJIEKCHO | 3a/1a4, BCTpEUaIomuXcs B Pemats 3amaun mo remam

ro EI'D «IIpoteHTs,
MPUMEHEHUS «IIporpeccun,
3YH «TexkcToBble 3a7a9M»

y4aiuxcs




IHHOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma yueOHOTO Kypca reomeTpuu i 11 kimacca cocraBieHa Ha ocHOBe [IpuMepHO# nmporpamMMbl cpeaHero (IIOJIHOTO) o0mIero o Opa3oBaHus
[0 MaTeMaTHKE U TPOTPaMMBI JJisi 00I1e00pa3oBaTeNbHBIX yupexaeHuii mo reomerpun 10 - 11 kmacesl (kK yueOHOMY KOMIUIEKTY 10 Teomerpun ans 10 - 11
kiacco aBTopsl JI.C. Atanacsia, B.®. byry3os, C.B. Kagomies u ap.), coctaButens bypmucrposa T.A.-M.: [Ipoceenienue, 20009.

CopnepxaHue MporpaMMbl HANpaBiI€HO HA OCBOCHME Yy4allUMMCS 3HAHWM, yMEHUHM M HaBBIKOB Ha 0a30BOoM ypoBHe. OHa BK/IIOYAaET BCE TEMBI,
PEeIyCMOTPEeHHBIE (heiepabHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs 10 MaTeMaTHKE U JIaeT
IIPUMEPHOE pacHpe/iesieHne y4eOHbIX YacoB M0 pa3jiesiaM Kypca.

KoandecTBO y4eOHBIX YaCOB:

B rog — 68 wacos (2 yaca B Heziemnto, BCero 68 4acoB)
B tom uncne: KoHTposabHbIX paboT — 5

Dopmbl opzanuzayuu yuedono2o npouecca:

WHIUBUAyaJIbHbIE, TPYIIIOBbIE, PpOHTANIbHBIE. B TaHHOM Kiacce BeAylIMMU METOJaMH O0yUYeHHs MIPEeIMETY SIBISIIOTCS: 00BSICHUTEIbHO-UIUTIOCTPATUBHBIN U
PENPONYKTUBHBIM, XOTS MCHOJB3YeTCSd M YaCTUYHO-TIOMCKOBBIA. Ha ypokax MCHOJIB3YIOTCS 3JEMEHTHl CIEAYIOIIUX TEXHOJIOTHUH: JIMYHOCTHO
OpHEHTHpPOBaHHOE 00yueHue, o0ydeHue ¢ npuMeHeHneM onopusix cxem, UKT.

Dopmvl KOHMPOJiA:

CamocrosiTenbHas paboTa, KOHTpOJIbHas paboTa, paboTa Mo KapToUKe.

Ilenp n3yyeHus:

e OBJIAJleHHe CHCTEeMON MaTeMaTW4YeCKHX 3HAHUW M YMEHHM, HEOOXOIUMBIX IJIsl MPUMEHEHUS B MPAKTUUYECKOM NEATEIbHOCTH, U3YUEHUS CMEXHBIX
JTUCLMILINH, POI0JKEHHUS 00pa30BaHuUs;

* MHTe/IeKTyaJlbHOe pa3BUTHe, (POPMHUPOBAHHE KAUECTB JUYHOCTH, HEOOXOIMMBIX YENIOBEKY JJIsl OJIHOLICHHOH JKM3HH B COBPEMEHHOM OOIIECTBE:
SICHOCTh U TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUICHHUS,, HWHTYMIHS, JIOTUYECKOE MBIIUICHUE, JJIEMEHTHl alTOPUTMHUYECKON KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHH, CIOCOOHOCTH K IPEOA0JICHUIO TPYIHOCTEH;

e ¢dopMupoBaHue npeacTaBJeHUl 00 UAEIX U METOJAaX MATEeMAaTUKH KaK YHMBEPCAIbHOTO sI3bIKA HAYKH M TEXHUKH, CPEICTBA MOJCIUPOBAHUS
SIBJICHU U TIPOIIECCOB;

e BOCIHHMTAHHE KYIbTYphI JMYHOCTH, OTHOLIECHHUS K MAaTeMaTHUKE KaK K 4YaCTH OOIIeUeI0BEUYEeCKON KYIbTYphl, IOHUMAHHE 3HAYMMOCTH MaTEMaTHUKH IS
HayYHO-TEXHUUYECKOTO Mporpecca;

e npuoOpeTeHHe KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUYECKH 3HAYUMBIX YMEHUU, (JOPMUPOBAHUE S3bIKA OMUCAHMS OOBEKTOB OKPYKAIOIIETO
MUpa, A7 Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAKEHUS U MHTYULIUU, MAaTEMATHYECKOW KyIbTYPBI, UISI ACTETUYECKOTO BOCIHMTAHHUS 00YYarOIIUXCS.
N3ydeHne reoMeTpry BHOCUT BKJIa/l B Pa3BUTHUE JIOTUYECKOTO MBIIIICHUS, B JOPMUPOBAHNE TIOHATHUS 10Ka3aTENbCTRA.

3amauyn U3y4eHUS:




® pa3BHUTHh NMPOCTPAHCTBEHHBIC MPEJCTABICHUS W W300pa3UTEIbHBIC YMECHHSI; OCBOUTH OCHOBHBIC ()aKThl U METOJbI CTEPEOMETPUU, MTOZHAKOMUTHCS C
MPOCTEHIIMMH MPOCTPAHCTBEHHBIMU TEJIAMU U UX CBONCTBAMU;
® OBIAJECTh CUMBOJMYCCKUM SI3BIKOM MATEMaTHKH, BBIPa0OTaTh (hOPMATbHO-OTICPATUBHBIE MATEMAaTHYECKHE YMECHHS W HAYYHTHCS MPUMEHSTh UX K
PEIIECHUIO0 TEOMETPUUYECKUX 33]1aY;
e chopmupoBaTh mpencTaBieHUs 00 W3y4aeMBIX TMOHATHUAX M METOJaX KaK BAXKHEUIIUX CPEICTBAX MATEMATHYECKOTO MOJCIHPOBAHUS PEaTbHBIX
MPOLECCOB U SIBJICHUI.
OTnnunTeIbHBIE 0OCOOEHHOCTH padoyeii MporpaMMEI 110 CPABHEHUIO C IPUMEPHOI:

B nporpaMmmy BHECCHBI U3MCHCHUSA: YMCHBUICHO WJIM YBCIHMYCHO KOJIMYCCTBO 4YaCOB HA MU3YUCHHUC HCKOTOPBLIX TCM. CpaBHI/ITeJII)HaH Ta6HI/IIIa IMpUBCACHA

HUXKE.

Pasnen KonnuectBo 4acoB B mpumepHoii | KoiuyectBo 4yacoB B padouei
nporpamme nporpamme

ITosropenue 10 knacca L 3

5. MeTtoa KkoopIMHAT B TPOCTPAHCTBE. 17 18

6. llwmHap, KOHYC U TIap. 16 19

7. O6beM Ted. 18 20

3aKIroYnTeNbHOE TIOBTOPEHUE Kypca reomerpuu 10-11 kimaccos 13 8

BHecenue naHHBIX U3MEHEHHH MO3BOJIUT OXBATUTh BECh U3y4aeMblii MaTepual Mo MporpamMme, MOBBICUTh YPOBEHb OOYYEHHOCTH y4allMXCs MO MpPEeaMETy, a
Takke 6osee 3pPEeKTUBHO OCYIIECTBUTh UHIUBUAYAIbHBIN OIX0 K 00yJaronmcsl.

Cpok peanu3zanuy paboyer y4eOHOW MporpaMMbl — OJIMH y4eOHBIH TO/I.

Jiia peanuzanuu pabodelt porpaMMBbl UCIIOJIB3YETCS

VHC6HO-M6TOﬂquCKHﬁ KOMILICKT YYUTCIIA:

I'eomerpus: yueO, st 10—11 k. / [JI.C. Atanacsn, B.®. byry3os, C.B. Kagomues u np.]. — M.: [Ipocsemenue, 2004-20009.

3uB b.I'. 'eomeTpus: qunakt. marepuansl i 11 k1. / B.I'. 3u, B.M. Meiinep. — M.: [Ipocsemnienue, 2004—20009.

Nzyuenue reomerpuu B 10, 11 kmaccax: meroxa, pekomenaauuu: kH. st yuurens / [JI.C. Aranacsn, B.®. byry3os, FO.A. I'maskoB u ap.]. - M.:
[Ipoceemenue, 2003 — 2009

y4e0HO-METOINYECKNI KOMIIIEKT YIEHNKA:

I'eomerpus: yueb, aius 10—11 k. / [JI. C. Aranacsn, B. @. byrysos, C. B. Kagomues u ap.]. — M.: [Ipocsemenue, 2007-2010

OcnosHoe cooeparcanue



I'nmaBa V. Meroa xoopaunart B npocrpancree(18 yacos).

[IpsimoyrosnpHas cucreMa KOOpAMHAT B pocTpaHcTBe. KoopanHatel BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpa M KoopauHaTamu Touek. [Ipocreiimue
3a/laud B KOOpAMHATax. YTOJ MEXAY BEKTOpaMu. BelunciieHue yrioB MexAy NpsSMbIMH U IUIOCKOCTAMHU. lleHTpanbHas cummerpus. OceBasi cuMMETpHUs.
3epkanpHas cummeTpus. [lapamiensHblii nepeHoc.

Konmponvnas paboma Nelno meme «Koopounamul 6ekmopa

Konmponvnas paboma Ne2 no meme «Memoo koopounam 6 npocmpancmeey

3HaTh:

MOHATHE MPSMOYTOJIBHON CUCTEMBI KOOPJAMHAT B TIPOCTPAHCTBE;

MOHATHE KOOPJIUHAT BEKTOPa B PSIMOYT'OJILHOW CHCTEME KOOPAHHAT;

MOHATHE PAJNYC-BEKTOpa MPOU3BOIBHON TOYKH IPOCTPAHCTBA;

(hopMyITEI KOOPJIWHAT CEPEMHBI OTPE3Ka, JUTMHBI BEKTOpa Yepe3 ero KOOPAWHATHI, PACCTOSTHUE MEXKIY IBYMS TOUKAMH,
MOHATHE yIila MEXKy BEKTOpaMH;

MOHATHE CKAJIIPHOTO MPOU3BEIEHUS BEKTOPOB;

(dbopMyIy CKaJIIPHOTO MPOU3BECHUS B KOOPAMHATAX;

CBOMCTBA CKAJIIPHOTO MPOU3BEICHUS;

MOHATHE IBHKEHUS IPOCTPAHCTBA U OCHOBHBIE BUJIbI IBUYKEHUSI.

YMersb:

CTPOUTH TOYKH B MPSMOYTOJIBHOM cHCTEME KOOPAMHAT MO 3aJaHHBIM €€ KOOpAWHATaM M HaXOJIUTh KOOPAUHATHI TOUYKHU B 3aJaHHOU CUCTEME KOOPIMHAT;
BBITIOJIHATH ACUCTBUS HAJ BEKTOPAMHU C 3aJJaHHBIMUA KOOPIUHATAMU;

AOKa3bIBaTh, YTO KOOPAWHATBI TOYKHU PaBHBI COOTBECTCTBYIOIIMM KOOpAWHATAM eé paanyc-BE€KTOpa, KOOPAUHATHI JII000TO BCKTOpPa paBHbLI PA3HOCTIAM
COOTBCTCTBYIOIIHUX KOOPAWHAT €0 KOHIA U HavaJ1a;

peuiaTtb HpOCTCﬁI.HPIC 3alauy B KOOpAHUHATAX;
BBIYUCIIATH CKAJIAPHOC ITPOU3BCACHNUEC BEKTOPOB U HAXOAUTH YTOJI MCKAY BCKTOPaMU IO UX KOOPAHWHATAM;
BBIYUCIIATD YIJIbI MCKAY ITPAMBIMHA U IINIOCKOCTAM

CTPOMUTH CUMMETPUYHbIE (PUTYPBI.



I'nasa VI. lnaunap, konyc u map(19 yacon).

[Monsitre mumuaapa. [hnomans noBepxuoctu mwmHApa. [lonstue konyca. [lnomaae moBepxHocTH KoHyca. Yceu€HHbi koHyc. Cdepa u map. YpaBHCHHE
cdeprl. Bzanmuoe pacnonioskenue cdepsl u miockoctu KacarenbHast IiockocTs K cdepe Ilhiomans chepsi.

Konmponvnas paboma Ne3 no meme «L{ununop, konyc u wapy

3HaTh:

MOHATHE IWIMHIPUYCCKON TTOBEPXHOCTH, IIMIIMH/IPA U €T0 JIeMeHTOB(00KOBast MOBEPXHOCTh, OCHOBaHM:, 00pa3yloline, 0Cb, BBICOTA, paInyC;
(GopMyIIbl ISl BBIYMCIIEHUS TUI0Ia/1el O0KOBOM M MOJIHOM MOBEPXHOCTEN IUIMHIPA;

MOHATHE KOHUYECKOH MOBEPXHOCTH, KOHYCA U €T0 31eMEHTOB(O0KOBast MOBEPXHOCTh, OCHOBAHUE, BEPIIMHA, 00pa3ymollias, 0Cb, BHICOTA), YCEUEHHOTO KOHYCA;
(hopMyIIBI 711 BEIYUCIICHUS TUIOTIA/Iel OOKOBOM M MOJHOM MOBEPXHOCTEH KOHYCAa U YCEYEHHOTO KOHYCA;

MOHATHS cepsl, IIapa U UX dJIEMEHTOB(LIEHTp, paanyc, JUaMeTp);

ypaBHeHHUE c(hephl B 3aJaHHOM MPSIMOYTOJIBLHOM CHCTEME KOOPINHAT;

B3aMHOE PACIIOJIOKEHHE Cepbl U MIIOCKOCTH;

TEOPEMBI 0 KacaTeJIbHOM IIOCKOCTH K cdepe;

dhopmyny momranu chepsl.

YMersb:

peliaTh 3a/1a4y Ha BbIYMCIIEHHE OOKOBOH U MOJIHOM MOBEPXHOCTEH IUIMH/PA,;

pelaTh 3a/1a4l Ha BBIYMCIIEHHE OOKOBOH M MOJHOM MOBEPXHOCTEH KOHYCa U yCEYEHHOTO KOHYCa;

peliaTh 3a/1a4 Ha BBIYMCIICHUE TUI0Mau CheEpBHI.

I'naBa VII. O6bémbl Tea (20 yacoB).

[Tonstne oO6béma. OOBEM mpsiMoyrosbHOro mnapamienenunena. O0bém npsmoi npusMbel. OO0bEM HuIMHApa. Beruncienne o0bEMOB TeNn € MOMOIIBIO
ompeneneHHoro uHrerpaiga. O0bEM HakIoOHHON mpu3Mbl. O0bEéM nmupamuabl. O0bEM KoHyca. O0BEM mapa. OOBEM 1MIapOBOTO CErMEHTA, IIAPOBOTO CIIOS U
mapoBoro cekropa. [Inomans chepsl.

Konmponvnasa paboma Ne4 no meme «O6vém nupamuowl, npusmsl, YuiuHopa, KOHyca.»
Koumponvnas paboma Ne5 no meme « Obvemovr meny

3HaTh:



MOHATHE 00bEMA, OCHOBHEIEC CBOMCTBA 00bEMA;

(bopMyIbl HAXOXKACHUS 00BEMOB MPU3MBI, B OCHOBAHUU KOTOPOH MPSIMOYTOJIBHBIN TPEYTOJIbHUK U MPSIMOYTOJIBHOTO MapalIeIeuIeaa;
IIPABUJIO HAXOXKICHUS IIPSIMOU IIPU3MBI;

YTO TaKoO€ MpU3Ma, BIUCAaHA U MpHU3Ma OMKcaHa OKOJIO HJIMHIPA;

(dhopMyITy JUTsl BBIYUCIICHUS 00bEMA IMIINHIPA;

CI0Cc00 BBIYHCIICHUSI 00BEMOB TEJ ¢ TOMOIIBIO OMIPEISIIEHHOTO HHTETPalla, OCHOBHYIO (DOPMYITY ISl BRIYUCIICHHUS 00hEMOB TEIT,
dhopmyy HaxokaeHHs] 00bEMA HAKIIOHHOM MPU3MBI;

(bopMyIibl BEIYUCIIEHNS 00bEMA MUPaMUbl U YCEUEHHON HUPaMU/IbL;

(hopmyIbl BRIUKCIEHUS 00BEMOB KOHYCA M YCEYEHHOTO KOHYCA;

dhopmyny 00bEMa 1Iapa;

OTIpeIeTICHUS IIIApPOBOTO CJIOSI, IAPOBOTO CETMEHTA, IIAPOBOTO CEKTOpa, OPMYIIBI ISl BRIYUCIECHUS UX 00BEMOB;
dhopmyny momranu chepsl.

YMers:

OOBACHATD, YTO TaKoe 00BEM Tella, MePEeUHCIATh €ro CBOMCTBA U MPUMEHSTh 3TU CBOICTBA B HECTIOKHBIX CUTYALIMSIX;
MIPUMEHSTH (POPMYIIBI HaX0KIeHUSI 00BEMOB NMPU3MBI IIPU PELICHUH 3a/1aY;

pelaTh 3a/1a4i Ha BBIYMCIICHUS 00bEMa IIMIIUHIPA;

BOCITPOU3BOIUTH CIIOCOO BBIYUCICHUS 00BEMOB TeJl C TOMOILBIO ONPEICIIEHHOTO HHTErpaa;

MPUMEHATH POPMYITy HaX0XkAeHUs1 00bEMa HAKIIOHHOW MPU3MBI IIPH PEIICHUH 3a]1a4;

peliaTh 3a/1a4 Ha BEIYMCICHHE 00BbEMOB MUPAMUIbl U YCEUEHHON MHPaAMUJIBL;

MIPUMEHSTH (POPMYIIBI BEIUKCICHHSI 00bEMOB KOHYCA M YCEUEHHOTO KOHYCA MPU PEIICHUU 3a/1a4

MPUMEHTH PopMynny oObEMa 1Iapa Mpu pelieHny 3a1ay;

pa3nuyath MIapOBO CIOU, CEKTOP, CETMEHT U MPUMEHATH (POPMYIIBI 7Sl BEIUKUCICHHS UX 00bEMOB B HECIIOKHBIX 33/1a4ax;
MPUMEHITH POpMYITy TUIOIIaaAN chepbl IpU PEeIICHUH 3a1a4.

O6o0marniee nopropeHue kypca reomerpun 10-11 kiaaccon. Pemenue 3axau( 11 yacon).



[TapamienpHOCTD IPSAMBIX U IJIOCKOCTEN. [lepneHauKyISpHOCTD MPSAMBIX U IIIOCKOCTEM. MHOrorpanHuku. Meros KOOpAuHaT B IIPOCTPAHCTBE.

Hununnp, konyc u map. O6bEMBI TE.

3HaTh:

OCHOBHBIE ONpe/iesieHus U (POPMYJIbl U3YUEHHBIE B Kypce T€OMETPHH.

YMeTs:

MPUMEHSTH (POPMYJIbI IPU PELLIEHUU 3a4a4.

TPEFOBAHUA K YPOBHIO [HOJII OTOBKHU yuawuxcsa 11 kiacca

B pesynomame usyuenus ceomempuu na 6a3080Mm ypogne yueHuK 00NHCeH

3HAMb/NOHUMANb

3HAYECHHE MAaTEMaTUYECKOW HAYKH ISl pEIeHUs 3a7a4, BOZHUKAIONIUX B TEOPUU M TIPAKTUKE; IIHUPOTY U B TO kK€ BPEMS OTPAaHUUYEHHOCTh MPUMEHECHHUS
MaTeMaTHYECKIX METOJIOB K aHATN3Y M MCCIICIOBAHUIO MPOIIECCOB U SBJICHUHN B IPUPOJIE M OOIIECTRE;

3HaYeHHUE MPAKTUKU M BOIMPOCOB, BOHUKAIOIIMX B caMOM MaTemaTuke Ui (GOpMHpPOBAHMS M Pa3BUTHS MaTeMaTH4YE€CKON HayKH; BOSHHUKHOBEHMS U
Pa3BUTHSI TEOMETPHH;

YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTeMaTHUECKUX PACCYKICHHH, X MPUMEHUMOCTb BO BCeX 001acCTAX YeI0BEUECKON ACITeIbHOCTH;

I'EOMETPUA

ymemb

pacro3HaBaTh Ha YEPTEkKaxX U MOJIENISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTh TPEXMEPHBIC OOBEKTHI C MX ONMMCAHUSIMU, H300pKCHUSMH,

OIHCBIBATh B3aUMHOE PACIIOJI0KEHHUE MPSIMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE, APT'yMEHTHPOBATH CBOU CY)KIECHHSI 00 3TOM PacIoJI0KCHUH;
AHAJTM3UPOBATh B MIPOCTCUIIINX CIyYasX B3aUMHOE PACIIOI0KECHUE OOBEKTOB B IPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYTJIbIE TeJIa; BBITIOIHATh YEPTEXKH 0 YCIOBHSIM 33]1ay;

CTPOMTH POCTEHININE CCUCHHS Ky0a, IPU3MBI, ITUPAMHU/IBL;

pemaTh IUIAHUMETPUYECKAE M TPOCTEHIIME CTEPEOMETPHUYCCKUE 3aJaud Ha HAXOXKICHUE T€OMETPUYECKUX BEIMYWH (IUIMH, YIJIOB, IUIOIIAJICH,
00bEMOB);

MCIIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUUECKHX 3a1a4 TUTAHUMETPUIECKHe (PaKThl U METOJIBL;

MIPOBOJIUTH JI0OKA3aTEIbHBIE PACCYXKACHUS B XOJI€ PELICHUS 3aa4;

ucnoJjibzoeams I’lpl/l06p€m€HHbl€ SHAHUA U YMEHUA 6 npaKmuquKod OessmenbHOCmU U NOBCEOHEB8HOU HCUZHU OIS

UcCclieI0BaHus (MOJICIIMPOBAHMS) HECTIOXKHBIX IPAKTUYECKUX CUTYallUi Ha OCHOBE M3YUEHHBIX (POPMYJ U CBOMCTB (uUryp;



® BLIUKCICHUS 00BEMOB H nnomaneﬁ HOBerHOCTCf/’I MPOCTPAHCTBCHHBIX TCJI NPU PCHICHUN IMPAKTUUYCCKUX 3adad, UCIOJIb3ysd IpU H€O6XOI[I/IMOCTI/I
CIIPAaBOYHHUKU U BBIYUCIIUTCIIBHBIC YCTpOfICTBa



Koa Jara Jom.3an.
Ne Pa3nes, Ha3BaHMe ypoka B JAunpakTuyeckne eJMHULBI 00pPa30BaTeIbHOIO DopMbI paBoTHI -
YPOK | IOYPOYHOM INIAHHPOBAHUH npouecca BO | miaa | ¢ak
yac H T
ITosTopenue 10 kmacca 3
[ToBTOpEHUE. 3uams u nonumams: [TpakTHKyM 110 pELIEHUIO
1 [TapannensHOCTb U 0 MapaJI-TU U Nep-TU NPSIMBIX U MJIOCKOCTEH; HauOoJsee TUIIMYHBIX 3a/1a4 U3 1
MEePIEHIUKYJIIPHOCTD (hopMyITBI 115l BBIYMCIICHUS S TIOBEPXHOCTH Kypca reomerpun 10 kiacca.
IJIOCKOCTEH. MHOTOTPaHHHUKOB; OIIPE/IEIIEHUs BEKTOpa KomnnexkruBHas, mapbl
2 [ToBTOpEHME. Ymemy: CMEIIAaHHOTO COCTaBa, 1
MHoTOrpaHHUKH. BBITIOJIHATH 3aJ]auu U3 pas3zaenoB Kypca 10 kiacca, UHAMBUAYyalbHas. [ pynmnoBoit
OTHCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U KOHTpoJIb. [IpoBepounas
IJIOCKOCTEHN B POCTPAHCTBE; M300pakaTh Ha pabora.
YyepTeKe MPU3MbI U MHPaMU/Ibl; CAMOCTOSATEIbHO
3 BexTopsl B mpocTpaHCcTBE. 0oTOMpaTh HEOOXOIUMYIO JUTSl PELIeHUS 1
nH(popMaLHIO.
I'n.S | MeToa KOOpAMHAT B MPOCTPAHCTBE 18
§1 KoopanmHaThbl TOUKH M KOOPAMHATHI BEKTOPA.
Jleknus ¢ npuMeHeHneM
4 [IpssMmoyronpHas cucreMa pa3zHo00pa3HbIX 1
KOOPAMHAT B IIPOCTPAHCTBE. 3namv u nonumams. WJUTFOCTPATUBHBIX CPE/CTB.
-coctaiisitouiue [ICK B mpocTpaHcTBe; ['pynnoBoil KOHTPOJIb.
-OIpeJIeNIeHNEe KOOPAMHAT BEKTOPa; KoMOuHupoBaHHBIN ypOK
-CBA3U MEXAY KOOPJIUHATAMU KOOPAUHAT (Jlekuus, mpakTHYecKas
5-6 | Koopaunaatsl BeKTOpa BEKTOPOB U KOOPAMHATAMU TOYEK; pabota). B3auMHbIil KOHTPOJIb. 2
- O 3-x npocreimux 3aa4ax B KOOpAUHATAX [Mpaktuxym. ITpoBepounas
C/P.
C N3yyenue HOBOro mMaTepuaia,
BA3H MOIILY KOOpANHATAMH Ymeme: 3aKpEIUICHHE U3YYEHHOIO B
7 BEKTOPOB U KOOPJAUHATAMHU )
CTPOUTH TOUYKY IO KOOpAWHATAM U OIIPECACIIATDH Ipolecce penieHus 3agaq. 1
roteK KOOpANHATBI TOYKHU CaMOKOHTpOJIb, B3aHM.
o -pe1aaThb HpOCTeﬁHIPIe 3aauu, OCYHICCTBIIATH KOMGI/IHI/IpOBaHHLIfI YPOK
8-10 HpOCTeI/H.HI/IC 3allatin B IIPOBEPKY BBIBOJOB, MOJIOJKEHUH, (J'ICKI_II/ISI MpaKkTUYeCcKas
)

KOOpAUHaTax.

3aKOHOMEPHOCTEMN.

pabota). B3auMHBI KOHTPOJIb.




KonTponsnas padora Nel

-IIpumeHsTh GOpMYIBI U peIeHHs 3a/1a4

YPOK KOMIUIEKCHOTO
npumenenus 3YH yuamuxces.
Yernsiii ['K

IIpaktuxym. [IpoBepounas
C/P. InnBuA. KOHTPOJIb.

YPpOK KOHTPOJIsI, OLIEHKH

11 3HaHuil. DpOHTAIBHBIN
Koopounamer eexmopos. o
MUCHbMEHHBIA KOHTPOJIb
§2. CkansipHoe pousBe/ieHHEe BEKTOPOB.
W3y4yeHne HOBOToO MaTepuaa,
3aKperuieHue U3y9eHHOTO B
3uams u nonumams: nporiecce penIeHus 3a1ad.
VYTr0J1 MEXKly BEKTOPAMH.
— 00 yrie Mexay BEKTOpaMHU U CKaJISIPHOM CaMOKOHTPOJIb, B3aHM.

12-13 | CkanspHOE IIPOU3BEICHUE

BEKTOPOB MIPOU3BEACHUN BEKTOPOB; VYpok 0600m1eHus u
' — (opmyny amst BEIYUCICHUS YIIIOB MEXTY CHCTEMATH3allMY 3HAHWUH.
NPSIMBIMH U TNIOCKOCTSAMH B IPOCTPAHCTBE. [IpakTHKyM 1O PEIICHHUIO
3ajad.
Ymemn: KoMOuHupoBaHHBIN ypoK
14 Bhiumciienne yrios mMexy (JTeKIust, mpaKTUIeCKast
TIPAMBIME 7 TUTOCKOCTSMH —  BBIUUCIATH YTOJI MKy BEKTOPAMH U > Ip
CKaJIApHOE TIPOU3BEICHNE; pabora).
—  TIPUMEHATH BEKTOPHO-KOOPAMHATHBIH MeTo | Y POK 0000LIeHNS 1
K pCLICHUIO 3a1a4; CcHUCTEMaTUu3alnuu 3HAHUII.
— 000011aTh, BUJETH HECKOJIBKO PEIICHUN [IpaKTHKYM IO PEIICHHIO
& 3amay. [Iposepounas C/P.
Pelenue 3a1a4, IOBTOPEHHE OAHOH 3a/1a"H.  DOBCP N

15-16 Y CTHBIN U NUCHbMEHHBII

TEOPUH.
WHAUBUJ. KOHTPOJIb
YPOK KOMIIJIEKCHOTO
npuMmenenus 3YH ydanuxcs.
VYerubiii ['K.

§ 3. /IBukeHne.

17-18 | LlenTpanbHasi CHMMETpUSI. N3ydyeHne HOBOro Marepuaia,
OceBasi cuMMeTpUSL. 3nams u nonumams: 3aKpeIuIeHue U3y4eHHOTO B
3epKayibHasi CAMMETPHSL. —  pa3jMyHbIe BUJIBI CHMMETPHH, npoliecce pereHus 3a1ad.
[TapasuienbHbIN [IEPEHOC. — pasnuyYHbIe BUJbI ABUKEHUS U UX CBOWCTBA; CaMOKOHTPOJIb, B3aHM.

19-20 | Pemenue 3a1a4, MOBTOPEHHE Vvems: Ypok 060011eHus 1

TEOPUHL.

CHCTeMaTH3alK 3HAaHUH.




OCYILECTBIISITH MPEOOPa30BaHMsI CHMMETPHH B
MIPOCTPAHCTBE;

MPUMEHSATH BEKTOPHO-KOOPAMHATHBIA METO/T
K pELICHHUIO 3a7ay;

0000111aTh, BU/IETh HECKOJIBKO PELICHUM
OJIHOM 3aa4Hu.

IIpakTUKyM IO pELICHUIO
3anad. [Iposepounas C/P.
YCTHBIM U TUCEMEHHBIN
WHJUBU]I. KOHTPOJIb.

YPOK KOMIUIEKCHOTO
npumenenust 3YH yuanuxcs.

21 KonTpomabnas padora Ne2 YPOK KOHTPOJIAA, OLICHKH 1
«Memoo KOOpOuHam 8 3Hanui. OIIK.
npocmpancmee»
Koa Hara Jom.
Ne Pasjnen, na3Banue ypoka B JAunakTHuyeckune eIMHUIIBI 00Pa30BATEIbHOIO DopMbI paBoThI - 3ajaHue
YPOK | MOYPOYHOM IJIAHMPOBAHUM npoiecca BO | IUIaH
yac | ¢pakrt
I'n.6 | Huaunap, KoHyc U map. 19
§1 Huaunap. Jlexums ¢ npuMeHeHUEM
22-24 | Tlonstue mwwmHapa. [Tnomane | 3rame u nonumams: pa3zHoO0pa3HbIX
MOBEPXHOCTH IUIIMHAPA. — OIpenencHue NUINHApPA, HJUTFOCTPATHBHBIX CPCACTB.
— (bopMyJ]y IUIOIIAIN MJIMH/PA, prHHOBOﬁ KOHTPOJIb.
Yuems: N3yuenne HOBOTO MaTepuaia,
— TIPUMEHATH GOPMYIy K PELICHUIO U 3aKpeTUIeHHe H3YIeHHOTO B 3
AOKa3aTCIbCTBY Ipoliecce peuieHus 3aad.
afad; CaMOKOHTPOJIb, B3aUM.
—  BBINIOJHATH U OPOPMIIATH TECTOBBIC 3az£aHH>1; Vpox 0606meHus i
—  CONOCTAaBJISITh MPEAMET U OKPYXKAIOLIHIL MUD. | cpcTeMaTH3aIMK 3HAHMIA.
[IpakTUKyM 1O penIeHUIO
§2 Konyc
25-27 | Ilonsitue xonyca. [1nomanp W3ydeHnne HOBOro MaTepuana B
MMOBEPXHOCTH KOHYCA. dopme nexiun. 3aKperieHue
3namv u nonumams: Marepuaia B mpouecce
— OIpeaeICHHE IOJHOro KOHyca, YCEYEHHOTI O penieHus 3aad4.
KOHYCa; N3yuyeHue HOBOTO MaTepuana. 3

(I)OpMy.]'Iy IIomaan MOBCPXHOPCTU KOHYCA U
YCCYCHHOI'O KOHYCA,

OO6yyvaromuii Tect. UK.

3aerHHeHI/Ie HN3Y4YCHHOT'O
MaTcpurajia B Ipouccce




pemenust 3anau. OOyyaromui
tecT. CAMOKOHTPOJIb.

28-29 | Yceuennsrii konyc. [Inomane | Ymems: W3ydeHre HOBOrO MaTepuia.
IIOBEPXHOCTH YCEUYEHHOTO — IPUMEHATH GOPMYIY K PELICHUIO U ITpoBepouHnas paboTa
KOHYca. JI0Ka3aTelIbCTBY (10muH.).
3a/ad4; IIpakTUKyM IO pELICHUIO
—  BBINOJIHATH ¥ OOPMJIATH TECTOBBIE 3a1anus; | 3a7a4. C/P.
§3 Cdepa
30-32 | Cdepa u map. YpaBHeHHE 3name u nonumams: KoMOmHMpOBaHHBIN yPOK:
C(bepI)I. B3anmuoe — OIIpEHCIJICHHUC c(bepm M m1apa, JICKIO WS, pCHICHUC 3a1a4.
PaCIIOJIOKECHUEC C(l)CpI)I u — YypaBHEHHE c(bepH; HSy‘IeHI/IG HOBOI'O MaTe€puaja.
IIOCKOCTH. — B3aMMHOTO PaCIoOJIOKEHUS Chephl U OOyuaromuii Tect.
IIJIOCKOCTH; IIpakTukym
33-34 | KacarenpHast IIIOCKOCTH K —  KacaTesbHOIl IIOCKOCTH K cepe; VYpok neknus ¢ HeoOX0JMMBIM
cepe. —  dopmyny miomamm chepsr; HabopoOM 3aad.
YPpOK KOMILIEKCHOTO
Ymems: npumenenust 3YH ygamuxcs.
35-36 | [Tnomans cdepsl. — TNPUMCHSATH GOPMYJIBI VISl PELICHHUSE YpoK yCBO€HUS HOBBIX 3HAHUI
MPOCTENIINX 3a]a4 Ha COCTaBJICHHUS M YMEHHIL.
ypaBHeHuUst cepbl; [IpakTuKyM MO pEIICHUIO
— TPUMEHATH GOPMYIIBI ISl pEelIeHHs 3a/ady; 3agau. C/P o6ydaromero
—  BBINOJIHATH U O(OPMIIATH TECTOBBIE 3aJaHUs | Xapakrepa. [IucbMeHHbII
KOHTPOJIb.
37-39 | Pemenue 3a1a4, MOBTOPEHUE Pemenue 3amau. [IpakTukym.
TEOPHUH. VYCTHBINM U MTUCbMEHHBIN
KOHTPOJIb.
Ypox 060011eHNS 1
CUCTeMAaTH3alii 3HAHHH.
IIpakTukym
Ypox 060011eHNS 1
cucTeMaTH3aluy 3HaHUH.
IIpakTukym
40 KonTtponsHas pabora Ne3 YPOK KOHTPOJIS, OLIEHKH

«ununop, komyc u wap»

3HaHuU. OpoHTANBHBIN
MIACbMEHHBIA KOHTPOJIb.




I'n.7 | O6bemblI TEJ 20
§1 O0beM NpsIMOYT0JIbHOTO NapaJJie/enuinena.

41-42 | Tlousatue oopema. O0beM 3uame u nonumams: W3ydeHre HOBOTO MaTepHara,
MPSIMOYTOJILHOTO — ToHSTHE 00BbEeMa; 3aKperIeHUe U3yYEHHOIO B
mapajjiejacnuicaa — (bopMyny BBIYUCIICHUS 06"[,eMa nmponecce peuIcHuA 3a1a4.

TIPSAMOYTOJIFHOTO MApaJIIeeueNna; CaMOKOHTPOJIb, B3aUM 2
Ymemy: Ypox 060011eHNS 1
—  IPUMEHATH GOPMYITY K PEIICHHIO 1 CUCTEMAaTH3allM1 3HaHUH.
JI0Ka3aTeNbCTBY 3a/ay; [TpakTHKyM IO PEUICHHUIO
3a/1a4.
§2 O0bem npsiMoii NPU3MBbI U IUJIMHAPA.
43-44 | OObeM MPSMOU MPU3MBI 3namo u nonumamo: [Tpobrnemuoe nznoxenue. ['P 2
— (opmyny BeIUKCIEHUS 00BEMa MPSIMOM Ypox 060011eHNS 1
MIPU3MBI U ITWJITHH]IPA; CHUCTEMAaTH3aIu1 3HAHNM.
45-46 | O0BeM MUIUHIPA. Yumems: OOBSICHATEIILHO 2
- IPUMEHSATH GOPMYITY K PEIICHUIO U WJUTFOCTPATUBHBIN. P
JI0Ka3aTeNNbCTBY Ypox 060011eHNS 1
3azauy; CUCTeMaTHU3alii 3HaHUH.
[IpakTuKyM MO peIIeHUIO
3ajad.
Koa | Jlara Jom. 3aa
Ne Pa3nes, Ha3BaHMe ypoka B JAunnakTudyeckue eIMHUIILI 00Pa30BaTEILHOIO DopMbI padoThi - wian ¢akr
YPOK | NOYPOYHOM IJIAHUPOBAHUM npouecca BO
yac
§3 O0beM HAKJIOHHOM NPU3MbI, TMPAMHU/IbI, KOHYCA.

47 Brruucnenue o0eMOB Te € KomOuHMpOBaHHBIN YPOK: 1
MTOMOIIBIO OTIPEAETICHHOTO JeKIUSsl, 3aKpeIUIeHne
UHTErpaa. 3Hamo u nonumamo: M3Y4EeHHOTO MaTepuaia B

—  (GopMyIbI BBIYUCIIEHUS 00BEMOB U3YYEHHBIX oponecce pCIICHUA 3a1a4
48 O6beM HaKJIOHHOM MPU3MBI TE; N3y4yenue u nepBuyHOE 1
— (dopMyIbl BEIYUCIECHUS 00beMa HAKIIOHHOM 3aKpeIIEHUE HOBOTO
IpU3MBI U KOHYCA; MaTepuia
49-50 | O0beM mupaMuIbl W3yueHue HOBOrO Marepuaia B | 2

bopme JIeKIHH.

[TpakTHKyM IO pELIEHHUIO
3a]a4. MHJIUBUAYaIbHbBIN




Ymemo: KOHTPOJIb.
51-52 | O6bem KoHyca - HaXOJUTh 00BEM TeJl C UCIIOIb30BAHUEM W3yueHne HOBOTO MaTepuasa B

OTIPEIEIEHHOT0 UHTErpaa; dopme nekuu. 3aKperieHue

- IPUMEHATH (POPMYITy K PELICHUIO IPOCTEHIINX | MaTepuala B MpoIecce

3ajay; peleHus 3a/1a4.

- HaXOJUTh OOBEMBI TEII B 337a4ax Ha [TpakTHKyMBI TIO PEIICHUIO

KOMOHMHAIINIO 3agad. Korrpommpytromas C/P.
TEJL. TemaTH4yeCKHii KOHTPOJIb.

53 Pemenue 3aa1au, noBropeHue VYpok 0600m1eHus u
TEOpUH CHCTEeMaTH3aIX 3HAHHH.

IIpakTUKyM.

o4 KonTponsHas pabora No4 YPOK KOHTPOJIS, OLIEHKH
«00vém  nupamuovl, npusMbl, 3HaHui. OpoHTATHHBIN
YUTUHOPA, KOHYCA.» MUCHMEHHBI KOHTPOJIb
§4 O0bem mapa v miomAaAb chepsl.

55 O6beMm mapa Yok nekuus ¢ He00X0AUMbIM

HabopoMm 3amad. OOyJarommit
3name u nonumamo: TECT.

56 O06bem 1apoBOTO, CErMEHTA, — TIOHATHE 00BEMA; YacTuuHO-MOMCKOBAsI
IIapoBOI'0 CJIOS, MIapPOBOI'0O — (bopMyna BBIUMCJICHUS 00BeEMa mapa, IEATEIBbHOCTb. CaMOKOHTponL,
CCKTOpaA. II1apOBOI'0 CJIOS, IIIAPOBOI'0 CEKTOPA; I/IH,I[I/IBI/I,Z[yaJ'IBHHﬁ KOHTPOJIb.

57 [Tnomane chepsr —  (opMyna BEIYUCIIEHHS TUIONMAIH chepHl; YPOK yCBOCHHMSI HOBBIX 3HAHHUM

u ymenui. M/J1.

58-59 | Pemenue 3amay, moBTOpEeHUE Ypok 000011eHus 1

TEOPUH. Vmemn: CUCTeMaTHU3alii 3HAaHUH.
- IpUMeEHSTH GopMyJIbI K pernenuto npocreiimmx | [pakTukym.
60 KontponbHas padoTa Ne5 3a/1a4; YPpox KOHTPOJIsA, OLICHKH
«Obvembl meny - MPOBOJIUTH CPABHUTENbHBIN aHATU3, 3HaHui. OPOHTANBHBIH
COTIOCTABJIATh U MUCHbMEHHBIA KOHTPOJIb
Paccyxnars.
3akia04nTeIbHOE MOBTOPeHHe Kypca reomerpun 10-11 kaaccos

61 [TapannensHOCTH U
MePIEeHIUKYIIPHOCTD MPSMBIX
U TUIOCKOCTEH. 3akperuieHre 3HaHHU, yMEHUN U HABBIKOB,

62 [Tpuzma. MOJIyYEHHBIX Ha YPOKaXx MO JAHHBIM TEMaM. KomOuHupoBaHHbBIE YPOKH.

63 [Mupamuna. YMmenue paboTath ¢ pa3MUYHBIMU UICTOYHUKAMH | YPOKHU MPAKTHKYMBI,




64 [unuHap v KOHYC. nHbopManuu. 9K3aMEHAIMOHHBIX 3a/1a4 U 1
65 Coepa u map Pemate reomerpuueckue 3agaun EI'D ¢ kpatkum | T.11. Pabota ¢ 1
66-67 | Bektopbl. MeTO1 KOOpJMHAT B | OTBETOM M Pa3BEPHYTHIM; JIOITOTHUTEILHBIMHU 2
IPOCTPAHCTBE. [TpoBOANUTE CaMOOIIEHKY COOCTBEHHBIX JICHCTBHI; | HICTOUHMKAMK HH(GOPMAIIHH.
68 HToroBelit ypok. MIPOBEPKY BBIBOJOB, 3aKOHOMEPHOCTENH U 1
TEOpEM.
Bcero 68 gaco







	ТРЕБОВАНИЯ К УРОВНЮ ПОДГОТОВКИ учащихся 11 класса

