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[Iporpamma dakynsratiBa «[loarororka k OI'D Mo MareMaTHKey paccyuTaHa Ha 684, 24 B HEIEIIO.

Hannas nporpamma ¢akynbratiBa « [logroroska k OI'D no maremaruke. 9

KJIacc» TOJCPIKUBACT H3y4eHHUE OCHOBHOTO Kypca MaTeMaTHKU M CIIOCOOCTBYET JTyqIIeMy
YCBOEHHIO 0a30BOT0 Kypca U yCnemHoro npoxoxaeaus OI'D.

Henan:

- pacuIpeHue u yriryOneHne 3HaHU| 110 MaTeMaTHKe, CIOCOOCTBYIOLINX MOArOTOBKE BHIITYCKHUKOB
9 xiacca K ’K3aMeHy 1o anreope;

- (hopMupoOBaHHE YCTOMYUBOTO HHTEPECA K TIPEIMETY.

3agaun:

- Pa3BUTh MAaTEMAaTUYECKHUE CIIOCOOHOCTH LIKOJIHLHUKOB;

- o0ecreunTh MOJArOTOBKY K YCHEIIHOH caadye IK3aMeHa,

- pacUIMpUTh U YIIIyOUTh 3HAHUS IO MAaTEMAaTHKE;

- IOBBICUTH MaTeMaTH4ECKYIO KYJIbTYpY.

MeTtoabl 00y4eHus:

1.O0BSACHUTENBHO - WILTIOCTPATUBHBIN (pacckas, 00bsiCHEHHE, padoTa ¢ KHUIOU U T.JI.)
2.YacTH4HO - MOMCKOBBIHM (3BpUKa, HAXOAKA U T.1.)

3.UccnenoBaTenbckuii MeTO (IOUCKOBAs JEATEIBHOCTh, CAMOCTOSATENbHAS paboTa U T.1.)
4.lnTepakTUBHBIE METO/IbI (B3aUMO/IEIICTBHE B Mpoliecce OOLIeH s, IUaor, paboTa B rpymnine u
T.J.)

®opMbI Opranu3anuy padoThl y4aluxcs:

WuauBuayanbHast, KOJIEKTUBHAS.

OCHOBHOI1 THII 3aHATHSA -KOMOUHUPOBAHHBIHN YPOK.

Kaxxnas Tema Kypca HaUMHAETCs ¢ IOCTAHOBKM 3a/1a4u. TeopeTnyecKknii MaTepuai u3jaaracrcs B
¢dopme Munu-nekuu. Ilocne n3yueHus TeopeTuyeckoro MaTepyasa BhIIOIHIIOTCS 3ajaHus IS
aKTUBHOTO OOYYEeHHS, IPAKTHYECKUE 3aIaHUS IS 3aKPEIUICHUS, BHITIOJIHAIOTCS TIPAKTUIECKHE
paloThI B TETPaAsIX, IPOBOAUTCS paboTa C TECTAMH.

®opMblI yUeOHBIX 3aHATHIH:

®opMbl TPOBEACHUS 3aHATHI BKIIOYAIOT B C€0S JIEKIIMH, TPAKTUKYMBI U 3a4€THI.

B xozne oOyueHus neproAndecKy MPOBOIATCS TECTOBbIE UCIIBITAHUS JJIsl ONIPEIEIICHUS TITyOUHBI
3HAHUW U CKOPOCTH BBINIOJIHEHUS 3adaHuil. Takas ¢popma paboTbl odecrieunBaeT 3pHEeKTUBHYIO
00paTHYIO CBSA3b, NO3BOJISET YUUTEIIO U YUEHUKAM KOPPEKTUPOBATh CBOIO JESTEIBHOCTD.
DopMbI KOHTPOJIA:

Texymuit KOHTPOJb. ITOroBBINM KOHTPOIIB.

K nucbMeHHOM popme KOHTPOIISI OTHOCUTCS BBITIOJIHEHHE JUATHOCTHUECKOM paboThI.

OcHOBHBIE BU/IbI IPOBEPKHU 3HAHUH - TEKYILUHA U UTOTOBBI.

Texymias npoBepka NPOBOANUTCS CUCTEMATUYECKU U3 YPOKa B YPOK, a HTOTOBasl - IO 3aBEPILICHUN
Kypca.

Metoasbl:

CTuMyIMpOBaHUS U MOTUBALIMH (CTUMYJIMPOBAHUS K YUEHUIO: TIO3HABATENIbHbIE UT'PbI, yUeOHbIE
JUCKYCCHUH, CO3/IaHHE AIMOLIMOHAIbHO-HPABCTBEHHBIX CUTYallUi; CTUMYJIMPOBAHUS 10JIra U
OTBETCTBEHHOCTHU: YOSKICHUS, IPEAbsBICHUE TPEOOBAHUIA, TOOIIPEHUS, HAKA3aHU).

KoHTpo:s u caMokoHTpoJs (MHIMBUYaTBHBIA ONpOC, (PPOHTAIBHBINA OMPOC, YCTHAs TPOBEPKa
3HaHUI, KOHTPOJIbHBIE MUCbMEHHbIE PAa00ThI, MUCHbMEHHBIA CAMOKOHTPOJIb).

CaMocTosTenbHON O3HABATENIbHOM 1E€ATEIbHOCTH (MTOATOTOBKA YYaIIUXCsl K BOCIIPUSATHIO HOBOT'O
MaTepuasa, yCBOCHHE yJalluMKCs HOBBIX 3HAHUM, 3aKPEIUIEHNE U COBEPIIEHCTBOBAHUE YCBOCHHBIX
3HaHUW U YMEHUH, BRIpaOOTKA U COBEPIICHCTBOBAHNE HaBBIKOB; Ha0II0ICHNE, paboTa C KHUTOM;
paboTa 1o 3aaHHOMY 00pa3ily, [0 MPABUITY WIIM CHCTEME MTPaBUJI, KOHCTPYKTUBHEIE, TpeOyIoIIHe
TBOPYECKOTO MOIX0/1A).



TexHosioruu o0yueHus:

PazBuBaromue

JINYHOCTHO-OPUEHTHPOBAHHBIE

WudopmannoHsele.

Buabl 1esiTeJIbHOCTH YYAIUXCS

- BUJIbI JICATENbHOCTH CO CJIOBECHOMW (3HAKOBOM) OCHOBOM:
Crnymranve o0bsICHEHUN yIUTEIIs.

CrnylaHue ¥ aHainu3 BbICTYIUIEHUH CBOMX TOBAPHILEH.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

Pabora ¢ HayqHO-TIOMYJISIPHOM TUTEPATYPOIA.

BriBoa 1 foka3aTenbeTBO POpMYII.

Ananu3 hopMyIL.

Pemrenne TekcToBBIX 3aa4.

BrinonHenue 3aanuil 110 pasrpaHUYEHUIO IIOHATHMN.
CucremaTtu3zanus yueOHOro MaTepuania.

- BUJIbI JICATEIbHOCTU Ha OCHOBE BOCIPUSATHS FIEMEHTOB IEUCTBUTEIbHOCTH:
Habmroienue 3a 7eMOHCTpallUsAMU yUUTEIS.

[TpocmoTp yueOHBIX (PHIEMOB.

AHanu3 rpaduKoB, TaOIHII, CXEM.

OOBsicHeHrEe HAOII0JaeMBIX SIBJICHUN.

N3yueHue cBOKCTB 110 MOJEIISAM U YEPTEKAM.

Amnanu3 npoOJeMHBIX CHTYaIHH.

- BUJIBI JICATENbHOCTH C MPAKTUYECKOU (OMBITHON) OCHOBOM:
Pabora ¢ kuHEMaTHYECKUMHU CXEMaMH.

Perenue skcnepuMeHTaIbHBIX 3a/a4.

Pabota ¢ pa3naTo4HBIM MaTepruasoM

MopenupoBaHue U KOHCTPYHPOBAaHHUE.

JInuHOCTHBIE, MeTanpeIMeTHbIe H MPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS y4eOHOr0 Kypca
[TporpamMma kypca oOecreunBaeT JOCTHKEHHE CICAYIONINX PE3yIbTaTOB OCBOCHHUS
00pa30BaTeNpHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs:

JIUYHOCMHbLE.

c(hOpMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTh U CTIOCOOHOCTH
00yJaromuxcst K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMH K O0yUEHHUIO U
MO3HAHUIO, BREIOOPY JaibHeIero oopasoBanus Ha 6a3e OPUESHTUPOBKU B MUpe mpodeccuit u
npodeccCHOHATBHBIX TTPEITOYTECHUI;

yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOU U MHUCHbMEHHOMN pe4H, TOHUMATh
CMBICJI IIOCTABJICHHOH 3a/1a4H, BRICTPANBATh APTYMEHTAIIUIO, IIPUBOJIUTH TPAUMEPHI U
KOHTPIIPUMEDHI;

KPUTHYIHOCTH MBITIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIC BHICKA3BIBAHUS,
OTIIUYATh THIIOTE3Y OT (haKTa;

KpEaTUBHOCTH MBIIIJICHHSI, MHUITUATHBA, HAXOJYMBOCTh, AKTUBHOCTD TIPH PEIICHUN
anrebpanvecKux 3aaad;

YMEHHE KOHTPOJIUPOBATH MPOIECC U PEe3yIbTaT YIeOHON MaTeMaTHIeCKOU JeSITeIbHOCTH,
Memanpeomemuwle.

YMEHHUE CaMOCTOSTEIHHO TUTAHUPOBATh AJTbTCPHATUBHBIC ITyTH JTOCTHIKEHUS IIeJIeH, OCO3HAHHO
BBIOMpaTh Hanbosiee 3 EKTUBHBIE CIIOCOOBI PEIIeHHUs yUeOHBIX U MO3HABATENILHBIX 33/1a4;
YMEHHE OCYIIECTRISTh KOHTPOJIb 110 PE3YJIbTaTy H 10 CIIOCO0Y JCHCTBHS HA YPOBHE
MIPOU3BOJIFHOTO BHUMAHHUS U BHOCUTH HEOOX0IUMbIE KOPPEKTHUBHI;




YMEHHUE aJIeKBaTHO OIEHUBATh MPABMIBHOCTh WM OIIMOOYHOCTD BBHITTOJTHEHUS yUeOHOM 3a1aun, €
O00BEKTUBHYIO TPYAHOCTh H COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHNUS;

YMEHHUE yCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3U; CTPOUTH JJIOTHUYECKOE PacCyKACHUE,
YMO3aKJIIOUeHHE (MHyKTUBHOE, AEAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI,

YMEHHUE CO3/1aBaTh, IPUMEHSATH M MPE0OPa30BbIBATh 3HAKOBO- CHMBOJIMYECKUE CPEACTBA, MOJICTH U
CXEMBI JUJIsl pelIeHHs YIeOHBIX U TTO3HABATEIBHBIX 337124,

9) ymeHue BUIETh MaTEMAaTHYECKYIO 337]a4y B KOHTEKCTE IPOOJIEMHOM CUTYalluH B IPYTUX
JUCLUIUIMHAX, B OKPYKAIOILIEH )KU3HU;

YMEHHE ITOHUMATh U UCITOJIb30BAaTh MaTEMAaTUUECKHUE CPEICTBA HATVISITHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) A WUTIOCTPAllMU, HHTEPIPETalUuU, apryMEHTallUH;

YMEHHUE BBIJIBUTATh THIIOTE3bI IIPH PEIICHUH YICOHBIX 3a71a4 U IOHUMATh HEOOXOUMOCTh MX
MIPOBEPKHU;

YMEHHE MMPUMEHSATh MHIYKTHUBHBIC U JIETyKTUBHBIE CIIOCOOBI PACCyKJICHUM, BUJIETh pPa3InYHbIC
CTpaTeruu peuieHus 3a1ay;

IMOHUMAaHUE CYITHOCTH aJITOPUTMUYECKUX MPEANUCAaHUNA U YMEHUE AEHCTBOBATh B COOTBETCTBUH C
MPEJI0KEHHBIM aJITOPUTMOM;

npeomemmole.

yMeHHE paboTaTh ¢ MATEMATHIECKHM TEKCTOM (CTPYKTYPUPOBAHUE, H3BJICUCHUE HEOOXOIUMOM
nH(pOpMaIKUK), TOYHO ¥ TPAMOTHO BbIpaXaTh CBOU MBICTH B YCTHOM U MUCHMEHHON peyw,
MPUMEHSA MAaTEMATHYECKY0 TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIB30BaTh PA3JINYHbIC SA3bIKU
MaTEeMaTHKH (CIIOBECHBIN, CUMBOJIMYECKH, Tpadudeckuii), 000CHOBBIBATH CY>KICHUS, IPOBOIUTH
KJIaCCU(PUKALIMIO, I0KA3bIBATh MATEMATUUECKUE YTBEPKIACHUS;

BIIaJiIcHUE 0a30BbIM MOHATHIHHBIM alapaToM: UMETh MPEACTaBICHUE O YUCIIE, BIIaJICHUE
CUMBOJILHBIM SI3IKOM aJIreOphl, 3HAHKUE AIIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH,
(hopMHUpPOBaHKE MPECTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
Pa3IUYHBIX CIIOCO0AX UX U3YUYCHUS;

YMEHHE BBITIONHSATH aJireOpandeckue mpeoopa3oBaHus pallioHATbHBIX BBIPAKEHUH, PUMEHSITh UX
JUTSL PEIICHUsT yIeOHBIX MAaTEMAaTUICCKIX 33/1a4 U 33]1a4, BOSHUKAIOIINX B CMEKHBIX YUCOHBIX
IpeaMeTax;

YMEHHUE T0JIh30BaThCSI MATEMATHUYECKUMU (DOPMYJIaMU U CAMOCTOSITEIIbHO COCTABIISITH (DOPMYJIBI
3aBHCHMOCTEH MEXIy BEeTMYMHAMU Ha OCHOBE 00O0O0IIEHUS YaCTHBIX CIy4aeB M SKCIIEPUMEHTA;
YMEHHE peliaTh JUHEWHbIE YPaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJAUMBIE K HUM YPaBHEHUS,
HEPaBEHCTBA, CUCTEMBI; TPUMEHSTh rpaduuecKkre NpeCTaBICHUS VIS PEIICHUs U UCCIEA0BaHuUs
YpPaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHATH MOJyYEHHbIE YMEHUS I PELICHUS 3a/1a4 U3
MAaTeMaTUKH, CMEKHBIX IIPEIMETOB, IPAKTUKU;

OBJIQJICHUE CUCTEMON (DYHKITMOHAIBHBIX MOHATHH, (PYHKITHOHAIBHBIM S3bIKOM M CHMBOJIMKOM,
yMEHHE CTPOUTh Tpaduku GyHKIUH, OMUCHIBATH UX CBOWCTBA, UCIOIH30BaTh (PYHKIIMOHATIHHO-
rpadguyecKre MpeJACTaBICHUS I ONTMCAHUA U aHATN3a MAaTEMAaTHYEeCKUX 3a1a4 U PeaIbHBIX
3aBHCUMOCTEM;

OBJIAJICHHE OCHOBHBIMH CIIOCOOAMU TIPEICTABIICHUS M aHAJIN3A CTATUCTUYECKUX JIAHHBIX;

YMEHHE IPUMEHSTh U3yUYCHHbIE IIOHATHUS, PE3YJIbTATHl U METO/IBI IIPU PELICHUH 3a7a4 U3
Pa3IMYHBIX PA3/IeNIOB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJAIINXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

Conep:xxanue Kypca

Ypok 1. HarypajibHble uncia

Emeé B caMmoMm paHHEM BO3pacTe Mbl BIIEPBBIE IO3HAKOMMIINCH C YACIAMH, KOTOPBIE MOKHO
MCIOJIb30BaTh AJis cuéTa. MIX MHOKECTBO HAa3bIBAIOT MHOKECTBOM HaTypasIbHbIX yKcen. Ha aTom
YPOKE MBI IOBTOPUM, KaKH€ YHUCIIa BXOASIT B MHOXKECTBO HaTypaJIbHBIX YHMCEN, KJIACCHI U pa3psabl



HaTypaJlbHBIX YUCEII, IPaBUJIAa UX OKPYTJIEHUS U CPAaBHEHUS, a TAK)KE MOPSAIOK BBITOJIHEHUS
NeiCTBUI HaJl HATYpaJIbHBIMU YMCJIaMU. Mbl BCHOMHUM MOHSTHS JACTUTENS U KPAaTHOTO, TOBTOPUM
OCHOBHbBI€ MTPU3HAKU JICIMMOCTH U aITOPUTMBbI BHIYUCICHUS HAMMEHBIIETr0 00IIEeTr0 KPaTHOTO U
HanOOoJBIIETr0 O0IETO ACTUTEII.

Ypok 2. Leable yuciaa

B sTOM BUeodparmMeHTe MBI pACCMOTPHM MHOXKECTBO IETBIX yrces. [IoBTopuM noHsATHE MOy IS
4yCclia, paBujla CPaBHEHUS 1IEJIbIX YHCEN, a TAK)KE BCIOMHUM, KaK BBITTOJIHSAIOT JEHCTBUS HAJl
LEJIBIMHA YHCIIaMHU.

Ypok 3. O0bIKHOBEHHbIE IPOOH

OueHb 4acTO MBI pelIaeM 3a/1a4M, B KOTOPbIX HENb3s BHIIOJIHUTH LIEJTOUYHUCICHHOE AeTeHne. B
TaKMX CUTyalUsX MOXHO 4aCTHOE 3amucarh B BUje ApoOu. Ha 3ToM ypoke Mbl BCTIOMHUM, YTO
OOBIKHOBEHHBIE IpOOU OBIBAIOT MPABMJILHBIMU M HEMPABMWIBHBIMH, @ TAKXKE MOBTOPUM OCHOBHOE
CBOMCTBO ApoOU, KOTOPOE MO3BOJIAET COKpaLIaTh €€ U MPUBOAUTH K HOBOMY 3HAMEHATEIIO.
BcnoMHuM, Kak HEMIPaBUIIBHYIO APOOh MOKHO MPEJICTABUTH B BUIE CMEIIAHHON MU B BUJIE LIEIOTO
4HClia, a TAK)KE KaK CMEIIaHHYIO IPOOb MOYKHO MPEICTaBUTh B BUJE HeNpaBWIbHON. OCBEKUB B
MaMSTH MIPAaBUJIa BBITIOJIHEHUS IeHCTBUIA Ha/l OOBIKHOBEHHBIMH JPOOSMHU, MBI IPUMEHUM UX TIPH
BBIYHCIICHUH 3HAUCHUH BBIPAKECHUU.

Ypok 4. lecaTu4HbIe ApPOOH

Ha sToM ypoke Mbl BCHOMHHM, YTO 32 ApOOU HA3BIBAIOT AECATUYHBIMU, TOBTOPUM IIPaBUIIA UX
3anucu. HanoMHuM criocoObl nipecTaBiieHns 0ObIKHOBEHHOW JpOOU B BUJIE AECATUYHON. A TaKkxKe
MIOBTOPUM MpaBUjIa CPAaBHEHUS AECATUYHBIX IPOOEii, MpaBuiIia UX OKPYTJICHUS U ITpaBHIia
BBITIOJIHEHUS apU(PMETHIECKUX JICHCTBUNA HAJl AECATHYHBIMU JAPOOSMH.

Ypok 5. MHO:KeCTBO 1eiCTBUTEJIbHBIX YHCEN

Ha sToM ypoke MbI TOBTOPUM BCE M3YUYECHHBIC PaHEe MHOKECTBA yrcel. MHOKECTBO
JEHCTBUTENBHBIX YHUCEN SBJIAETCS 00bEAMHEHUEM MHOKECTB PALIMOHAIBHBIX U UPPAIIMOHATBHBIX
yrcesl. MHOXKECTBO pallMOHAIBHBIX YHCENl, B CBOIO 0YEPE/b, BKIFOUAET MHOKECTBO LIEJIBIX YUCEN U
Bce ApoOu, KpoMe OECKOHEUHBIX HEMEPUOANYECKUX, KOTOPhIE U COCTABIISIOT MHOXKECTBO
UppanroHaIbHBIX yKced. Hy a B MHOXKECTBO LEJbIX YMCENl BXOAST HATypajIbHbIE,
MIPOTUBOIOJIOXKHBIE HATYypalbHBIM U 0.

Ypoxk 6. Ctenensb ¢ uebiM nokaszarejeM. CTaHIapTHBIA BUJ YMcIa

B sTOM BUeodparmMeHTe Mbl IOBTOPUM TOHSATHE CTETIEHU C LEJIBIM MTOKa3aTeIeM U HallOMHUM €€
CBOWCTBA. A TaKk)ke BCTIOMHHUM, YTO 3HAYUT MPEJCTABUTH YHCIIO B CTAHAAPTHOM BHUJIE U TJIE TAaKOE
IpeJCTaBIeHUE YJ0OHO UCTIONIb30BaTh.

Ypok 7. KopeHsb n-0ii creneHu

Ha sToM ypoke Mbl BCIOMHUM, KaK M3BJIEKaTh KOPEHb N-0i cTeneHu u3 yucia. [loBropum, 4ro
KOpEHb N-0 CTETIEHN U3 HEOTPHIIATEIILHOTO YHCIIa CYUTAIOT YUCIIOM HEOTPHIIATEIbHBIM U
Ha3bIBAIOT apU(PMETHUECKUM KOpHEM n-oif cteneHu. Tak, KopeHb YETHOM cTeneHn u3
HEOTPHIIATEIIFHOTO YHCIIa BCET/A SBIISICTCS KOPHEM apu(METHYECKIM U TIOITOMY PaBEH YHCITY
HEOTPULIATEILHOMY. A KOpHS Y€THOM CTENEHM U3 OTPULIATENILHOTO YKcia He cyiiecTByeT. KopeHnb
HEYETHOM CTENEeHU U3 HEOTPHUIATEIbHOTO YUCIIa PaBEeH YUCIy HeoTpulareabHoMy. Hy a kopeHp
HEYETHOM CTENEeHH U3 OTPHUILIATEIBHOTO YKCiIa paBeH YUCIy oTpHLaTesbHoMy. ETo HyXHO
BBIpa)KaTh C MMOMOIIBIO0 apH(PMETHIECKOTO KOPHSI N-0i CTENEHH, TIPH TOM BBIHOCSI MUHYC U3-TI0]]
3HaKa KOpHs. Takyke Mbl HATOMHUM CBOMCTBA apu(PMETHUECKOT0 KOPHS N-0i CTENEHU U MOKaXKEM,
KaK WX MPAMEHUTH, HA KOHKPETHBIX IIPUMepax.

Ypok 8. IIponopuun

Ha sTOoM ypoke MbI BCTOMHHM, YTO Ha3bIBAlOT OTHOIIICHUEM JIBYX YHCEJN, WIIH BeMH4yrH. [loroBopum
0 MPONOPIHMAX. A 3aTe€M BCIIOMHUM MPSMO MPONOPLHOHATBLHYIO U 0OpaTHO MPONOPLUOHATBHYIO
3aBHUCHMOCTH.

Ypoxk 9. IIpoueHThI



B nmanHOM BHJI€OypOKe MBI BCIOMHHUM, YTO Ha3bIBAaIOT NpoieHToM. [loroBopum o Tom, Kak
NIEPEBOIUTH IPOOH (AECATHUHBIE M OOBIKHOBEHHBIE) B MIPOLIEHTHI U HA00OPOT. 3aTeM pacCMOTPUM
OCHOBHBIE TUIIBI 3a/1a4 Ha MIPOLIEHTHI U METOJIbI UX PEIICHUS.

Ypoxk 10. Oagnousien

B 3TOM ypOoKe Mbl TIOBTOPUM OCHOBHBIE MTOHSTHSI, CBA3aHHbBIE C OJHOWIEHAMU: BCIOMHHUM, YTO
Ha3bIBAIOT OJTHOWICHOM, KaK IPUBOJIUTH OAHOWICHBI K CTaHAApTHOMY Buy. [loroBopum o

ko3¢ dULIMEeHTaX U CTENEeHSIX OJTHOYJICHOB. 3aTeM BCIIOMHHUM, KaKUE OJJTHOUWICHBI SIBISFOTCS
MOT00HBIMU ¥ BBITIOJIHUM JICUCTBUS HAJ] HUMH.

Ypok 11. MHorowien

B manHOM BHIIeOparMeHTe MBI IOBTOPUM OCHOBHBIC MTOHSTHS, CBSI3aHHBIC C MHOTOWICHAMHU:
BCIIOMHHM, YTO Ha3bIBAIOT MHOTOYJICHOM, KaK MPUBOJIUTH MHOTOUJICHBI K CTAHIAPTHOMY BHUY.
[ToroBopuM 0 TOM, KaK Ha3BaTh CTEMIEHb MHOTOWICHA. 3aTEM BCIIOMHHUM, KaKue JIEHCTBHUS MOKHO
BBITIOJIHATH HaJl MHOTOUJICHAMH U KaKHe CYIIECTBYIOT CIIOCOOBI pa3yioKeHUs MHOTOYJIeHa Ha
MHOKUTEITH.

Ypok 12. @opMyJibl COKPALLIEHHOT0 YMHOKEHM I

@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS KpaliHe He0OOXOAMMBI BO BCEX pazzeniax MmareMaTuku. OHu
MPUMEHSIIOTCS B YMHOKEHUU MHOTOUYWICHOB, PA3JI0KEHUH MHOTOYJICHOB Ha MHOXKUTEIH,
MIPUBEJICHUY MHOTOYICHOB K CTaHAAPTHOMY BUJIY, YIIPOIEHUH BBIPAKECHUHN, PEIICHUH YPAaBHEHHM,
COKpaleHuu Ipooeit u T. 1. DopMyJIbl COKPALIEHHOTO YMHOKEHUS JOKa3bIBAIOTCS
HETIOCPEJICTBEHHBIM PACKPBITUEM CKOOOK U MPHUBEIEHUEM MOTOOHBIX claraeMpiX. OTH (HopMyIIbI
HYKHO 3HaTh HAU3YCTh.

Ypoxk 13. PannonanbHble BbIpaKeHUs!

Ha sToM ypoke Mbl BCHOMHHM, KaKU€ BBIPRXKEHUS HA3BIBAIOT paliMoHaNIbHbIME. [ToroBopum 00
OCHOBHOM CBOMCTBE Jpo0Oeii. A 3aTeM MOBTOPHUM, KaK BBIIOJIHATH ICHCTBHS Ha/l PAlMOHATHHBIMH
JIPOOSMH.

Ypoxk 14. IIpeoGpa3oBanne BbIpaKeHN, COAEPKAIMX 3HAK KOPHA

B sTOM BHI€0OypOKE MBI BCHOMHUM OCHOBHBIE ITOHSITHS, CBSI3aHHBIE C KBaIPATHBIMU KOPHSAMU,
CBOWCTBA apr(PMETUIECKOTO KBAIPATHOTO KOPHS. 3aTEM PacCMOTPHUM, Kakue peoOpa3oBaHuUs
MO>KHO BBITIOJIHSTH B BBIPAKEHUSIX, COJIEPIKAIINX 3HAK KOPHSI.

Ypoxk 15. KBagpaTHblii Tpex4/ieH

Ha sToM ypoke Mbl BCHOMHMM, YTO Ha3bIBAIOT KBAaJPATHBIM TPEXUWIEHOM, KaK HaXOJAT KOPHU
KBaJIpaTHOTO TPEXWIEHa. A 3aTeM IIOTOBOPUM O Pa3JI0KEHUH KBaJAPaTHOTO TPEXWIECHA Ha
MHO>KUTEIH.

Ypok 16. JIuneiiHOe ypaBHEeHHE ¢ OAHMM HEH3BECTHBIM

B nanHOM BHJIeOpparMeHTe Mbl BCIOMHUM OCHOBHBIE MTOHSTHSI, CBSI3aHHBIE C IUHEHHBIMU
YPaBHEHUSIMHU C OJJHUM HEU3BECTHBIM. A TaK)K€ PACCMOTPUM HEKOTOPBIE 3aJaHUS HA IPUMEHEHHE
3HaHUH 10 JaHHOM TEME.

Ypoxk 17. /Iuneiinoe ypaBHeHHe, coAepKallee IEPEMEHHYIO 1101 3HAKOM MOAYJIA

Ha sToM ypoke Mbl BCHOMHMM OCHOBHBIE TIOHSATHUS, CBSI3aHHBIE C YPAaBHEHUSMHU, COJEPKAIIUMHU
MIEPEMEHHYIO 101 3HAKOM MOJIyJIsA. A TaKKe MIPUMEHUM 3HaHMsSI B IPAKTUYECKUX 3aJaHUAX 110
JTAaHHOU TEME.

Ypok 18. /IuHeiiHoe ypaBHeHHE ¢ apaMeTPOM

Ha sToM ypoke Mbl paccCMOTpUM JIMHEHHBIE YPaBHEHMSI ¢ TapaMeTpamMu, cHopMyIHpyeM aaropuTM
pElIeHNs TaKUX YpaBHEHU.

Ypox 19. KBagpaTHbie ypaBHeHUA

Ha sToM ypoke ydamuecs: BCHOMHST, KAKUE YPaBHEHUS Ha3bIBAIOTCS KBAAPATHBIMU, BUbI
KBa/IpaTHBIX YPaBHEHHH, MOBTOPSAT aJITOPUTM PEILIEHHUsI KBaJIpaTHBIX YPABHEHUH.

Ypok 20. Teopema Buera

MBI IPOJIOJIKUM MOBTOPATH TEMY «YpaBHEHUS U HEPABEHCTBA», U HA 3TOM YPOKE [TOTOBOPUM O
KBa/IpaTHBIX YPaBHEHMSIX. Mbl BCHOMHHUM TaKO€ MOHATHE KaK «IIPUBEIEHHOE KBaIpaTHOE



ypaBHEHHE», (HOPMyYJIbI 111 BBIYMCICHHS KOPHEH PUBEIEHHOIO KBAaJJPAaTHOI'O YPABHEHUS, TEOPEMY
Buera, oOpatnyto Teopemy. Takxke Mbl pacCMOTPUM IIPUMEHEHHE TeopeMbl Buera i pemeHus
3aJ1a4 pa3HOIO YPOBHs CIOKHOCTH.

Ypoxk 21. BukBagpaTHbie ypaBHeHUs1. Y paBHEeHHs], IPUBOAUMbBIE K KBaJPATHBIM

Ha 3TOM ypoKe MBI pacCMOTPUM QJITOPUTM PEUICHUs YPABHEHUH, IPUBOJUMBIX K KBaJPATHBIM,
BCIIOMHUM, KaKHe ypaBHEHHS HA3bIBAIOTCS OMKBAJIPaTHBIMU. PaccMOTpHM HECKOJIBKO MPUMEPOB.
Ypok 22. [Ipo6Ho-panoHaIbHbIe YPaBHEHHUs

B nannom BuaeodparmMenTe Mbl BCIOMHHIM, KaKie YPaBHEHUS Ha3bIBAIOTCS pallMOHAILHBIMU, BUIBI
palMOHANIBHBIX YPAaBHEHUH, KAaKUe YPABHEHUS HAa3bIBAIOTCS JPOOHO-pAllMOHAIbHBIMY, a TAKXKE
JITOPUTM PELICHUS IPOOHO-PAIIIOHAIBHBIX YPABHEHUI.

Ypok 23. PemieHue ypaBHeHHH BbICHIUX CTeNeHel

Ha sToM ypoke MBI pacCMOTPUM HEKOTOPBIE METO/IbI PELICHUS] YPABHEHUH BBICILIMX CTEIICHEH.
Ypok 24. Cucrembl JIUHEHHBIX YPABHEHUI ¢ IByMS NlepeMeHHbIMHU

B sTOM BUeodparmMeHTe Mbl BCHOMHUM, YTO TAKOE CUCTEMBI JINHEHHBIX YPaBHEHUHN C TBYMS
IIEPEMEHHBIMH U IIOBTOPUM TPU OCHOBHBIX METOJa PELICHHs TAKMX CUCTEM YPaBHEHHUHN.

Ypok 25. Cuctembl ypaBHeHH BTOPO# CTelleHH € IBYMs IlepeMeHHbIMH

MBI IpOJOJIKUM ITOBTOPATH Paszeil « Y paBHEHHUS U HEPABEHCTBA» U IIOTOBOPUM O CUCTEMAax
YPaBHEHHI BTOPOH CTEIICHU C IBYMS IIEpeMEHHBIMH. PaccMOTpUM HECKOJIBKO CITIOCOOOB PEIICHUs
TaKMX CUCTEM yPaBHEHHUH.

Ypok 26. /IuHelinble HepaBeHCTBA

Ilenu Hamero ypoka: BCIIOMHUTB, YTO TAKOE YHNCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHBIMH, TUHEHHOE HEPABEHCTBO C OJHOM U JIByMS IIEPEMEHHBIMU; BCTIOMHUTb, KaK
pelarTcs TaKue HEPABEHCTBA.

Ypoxk 27. Cuctembl JINHEHBIX HEPABEHCTB € OJHON NepeMeHHOH

Ha sToM ypoke y4amuecs: BCHOMHST, YTO TAKOE CUCTEMBI TMHEUHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM, COBOKYITHOCTHY JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

Ypoxk 28. /IuHeliHbIe HEPABEHCTBA, COJlePKALIHe TePEeMEHHYI0 M0 3HAKOM MOAYJISA

YacTo HaM NPUXOAUTCA PELIATH JINHEWHBIEC YPABHEHUS, COJEPKALLNE TIEPEMEHHYIO 10| 3HAKOM
Monyas. Llenbro 3Toro ypoka 6yJeT OBTOpEHHUE OCHOBHBIX METOJIOB PELICHUS TAKUX YPAaBHEHUH.
Ypoxk 29. PaniuonajibHble HEpaBeHCTBA

ParonanbHble HEpaBEHCTBA — 3TO HEPABEHCTBA, 00€ YacTH KOTOPBIX SIBJISIOTCS PAllMOHATBHBIMU
BbIpakeHUsIMHU. Ha 3TOM ypoke Mbl TOBTOPUM, KaKr€ BbIpaKEHHs Ha3bIBAIOTCS pallMOHAIbHBIMU U
KaK pelIaloTCsl pallMOHAIbHBIE HEPABEHCTBA METOIOM HHTEPBAJIOB.

Ypoxk 30. PemieHne KBagpaTHbIX HEPABEHCTB € OMOLIbLI0O KBAaAPATHYHON (PyHKIMHU

B sTOM BUzeodparmMeHTe Mbl BCHOMHUM, KaKie HEPaBEHCTBA HA3bIBAIOTCS KBaIPATHBIMH,
oipoOHEee pacCMOTPUM TaKOM CIIOCOO pelieHus KBaApaTHBIX HEPABEHCTB, Kak rpaduuecKui.
BcnoMHUM alropuTM pelieHns TaKuX HEPaBEHCTB.

Ypoxk 31. PelieHne KBagpaTHBIX HEPABEHCTB € MIOMOIIbLI0O METO/Ia HHTEPBAJIOB

MBI IpOIOJIKUM MOBTOPATH METO/IbI PEIIEHNUS KBAaIPATHBIX HEPABEHCTB U HA 3TOM YPOKE
BCIIOMHHM, KaK peIIatoTcsl KBaIpaTHbIE HEPABEHCTBA METOJOM MHTEPBAJIOB.

Ypok 32. HepaBeHcTBa ¢ mapameTpoM

HepasenctBa ¢ mapameTpoM o4eHb 4acTo NpucyTcTBYIOT B 3a1aHusx OI'D (I'HA), mosTomy BaskHO
HAIlOMHMTD y4YalIUMCs, KaK PELIalTCs TAKUE HEPABEHCTBA.

Ypoxk 33. PeuieHue cUCTEM HEPaBEHCTB

B sTOM BuzeodparmMeHTe Mbl BCHOMHUM OCHOBHBIE CBOWCTBA CHCTEM HEPABEHCTB, TIOBTOPUM
ITOPUTM PELIEHUS CUCTEM HEPABEHCTB, PACCMOTPUM HECKOJIBKO IPUMEPOB.

Ypoxk 34. PenieHne HepaBeHCTB U CHCTEM HEPaBEHCTB C ABYMs NepeMeHHBIMHU

Ha sToM ypoke Mbl HOBTOPHUM aJTOPUTMBI PEIIEHHs] HEPABEHCTB U CHCTEM HEPABEHCTB C IByMs
IIepeMEHHBIMH. PaccMOTpHUM HECKOJIBKO BUJIOB 3aa4.

Ypok 35. HucjioBasi nocjie10BaTeIbHOCTh



Ha sToM ypoke y4amuecss HOBTOPST OIIPENEICHHE YUCIOBOU MOCIEA0BATEIbHOCTH, BUIbI
YHCIIOBBIX TOCIIEI0BATEIILHOCTEH, BCIIOMHAT CIIOCOOBI 331aHNUs TIOCIIEJOBATEIbHOCTEH.

Ypok 36. Apudmernyeckasi nporpeccust

B sTOM BUeodparmMeHTe Mbl BCIOMHUM OIpeesieHHe apru(METHIECKOI POrpeccuu, IOBTOPUM €€
CBOMCTBO, BbIBEZIEM (DOPMYJTy Ul BEIYUCIEHHSI CyMMBI N IIEPBBIX WIEHOB apU(pPMETHUECKOi
IIPOrPECCUHU.

Ypok 37. 'eomeTpudeckasi nporpeccust

IToBTOpsisa Temy «IlocnenoBaTeIbHOCTEY», MBI HE MOKEM HE BCTIOMHUTBH O T€OMETPUUECKOU
nporpeccuu. Ha 3ToM ypoke Mbl TIOBTOPUM OCHOBHBIE ITOHSTHSI, CBA3aHHBIE C TEOMETPUYECKON
nporpeccueii, GopMyiy /Ui HaXOKIACHUS CYMMBI IEPBBIX N YWJICHOB T€OMETPHUYECKON POTPECCUH,
NOHATHE OECKOHEYHO YOBbIBAIOIIEH T€OMETPUUECKON IPOTPECCUU.

Ypoxk 38. Ilonsitue pynkumnu. O0acThb onpenesaeHus: H 00J1acTh 3HaAYeHUH PyHKIMHT

OTUM ypOKOM MBI HauHEM MOBTOPSITH TeMy «KoopanHaTs! 1 pyHKIMM», 1 HA HEM MbI IOTOBOPHUM O
KOOPAMHATHOH MJIOCKOCTH, (YHKIIMH, OCHOBHBIX CBOMCTBAX (DYHKITHH.

Ypok 39. Dnemenrapubie pynkuuu. Ux cBoiictea u rpadpuxu. Yactp 1

Ha sToM ypoke MbI TOBTOPUM OCHOBHBIE CBOMCTBA U Ipa)KK MPSIMOM MPONOPIIHOHATIEHOCTH,
00paTHOM MPONOPIUOHATBHOCTH, IMHEHHONW (GYHKIMU U QYHKIHH y=|X|.

Ypoxk 40. dnementapubie pynkuun. Ux cpoiictBa u rpadpuxu. Yacrn2

Ha 5ToM ypoke Mbl IOBTOPHUM OCHOBHBIE CBOMCTBA M rpaduku QyHKIHH Y=X"2, y=ax"2+bx+c,
y=V\x, y=x"3.

Ypok 41. YeTHOCTh M HEYETHOCTH (PYHKIUIA

MBI IPOIOJKHM MTOBTOPATH TeMy «KoopauHaTel v GyHKIMK» U B 3TOM BUACO(pparMeHTe
IIOTOBOPUM O TAKOM CBOWMCTBE (DYHKLIMH, KAK YETHOCTb MJIM HEUETHOCTb.

Ypok 42. IIpeodpazoBanus rpagukoB GyHKIUMH

YacTo rpadMKu 10CTaTOYHO CJIOKHBIX (PYHKIIMI MOKHO TOCTPOUTD, UCTIONb3Ys I'papuKu
AJIEMEHTAPHBIX (DYHKIHIA C IIOMOIIBIO MpeoOpazoBaHuil TpagukoB. B aToM ypoke ydamuecs
BCIIOMHST OCHOBHBIE ITpe0Opa3oBaHus rpaguKoB (GyHKIHMH.

Ypoxk 43. D1eMeHThI CTATUCTUKH

Ha naHHOM ypOoKe MBI BCHOMHHM, YTO U3y4aeT CTAaTUCTHKA, PACCMOTPUM €€ OCHOBHBIE
XapaKTePUCTHKU. A TaKkyKe IOrOBOPUM 00 OCHOBHBIX BHJIaX MPEACTABICHUHN JTaHHBIX.

Ypok 44. Dy1eMeHTbI KOMOMHATOPUKH

Ha sToM ypoke Mbl BCHOMHMM, YTO U3y4aeT KOMOUHaTOpuKa. [IoBTOpUM OCHOBHBIE BUIbI
KOMOMHAIIMH JIEMEHTOB: MIEPECTAaHOBKH, Pa3MEILLIEHHsI U COYETaHUs. A TaKKe Mbl BCTIOMHHUM, KaK
BBIBOJAT (DOPMYJIBI JIsl UX BHIYUCIICHUS.

Ypok 45. DeMeHThI TeOpHH BEPOSATHOCTEH

MBI BCIOMHUM, YTO U3Yy4aeT Teopus BeposiTHOCcTel. [loroBopum 00 OTHOCUTEIBHON YacTOTE
ciryyaifHoro coobITHsl. BcnoMHuM, Kak ee BEIYUCIATh. 3aTeM IIOTOBOPUM O PAaBHOBO3MOKHBIX
COOBITHSAX. BCnOMHMM IpaBHIIO HAXOKEHUS BEPOSTHOCTH PABHOBO3MOXKHBIX COOBITHH. A 3aTeM
MBI IOBTOPUM, KaKue COOBITHSI Ha3bIBAIOT IOCTOBEPHBIMH, a KaKH€ HEBO3MOXKHBIMU.

Ypok 46. IlonsiTue BekTopa

Ha 3TOoM ypoke MBI IOrOBOPUM O BEKTOPAX Ha IJIOCKOCTU. BCIOMHMM, 4TO Ha3bIBatOT BEKTOPOM.
[ToroBopuM 0 KOJUITMHEAPHBIX BEKTOpaX. A TakKe BCTIOMHUM, KaK OTKJIaJIbIBaTh BEKTOP OT JaHHOM
TOYKH.

Ypoxk 47. [leficTBusi HaJl BEKTOpaMH

MBeI BCIIOMHUM, KaK BBITNOJIHSIOT CJI0KEHNE BEKTOPOB. HazoBeM 3aKOHBI CII0KEHHSI BEKTOPOB.
[ToroBopuM 0 pa3HOCTH BEKTOPOB. A 3aT€M BCIIOMHUM, KaK BBIIIOJIHAETCS YMHOKEHHE BEKTOpa Ha
YHCIIO.

Ypox 48. Metoa koopauHat. Pa3jioxkeHne BeKTOPA 10 IBYM HEKOJJIMHEAPHBIM BEKTOPaM

B aTOM BHI€OypOKE MBI IOBTOPUM JIEMMY O KOJUIMHEApHBIX BeKTOpax. [loroBopum o pasnoxxeHun
BEKTOpA M0 IByM HEKOJJTMHEAPHBIM BEKTOpaM.

Ypoxk 49. Metoa koopaunat. Koopannarsl BekTopa



Ha 3TOM ypoke MBI BCHOMHMM, KaK OIPENEISIOT KOOPAUHATEI BEKTOPOB. PaccMoTpuM Tpu
BCIIOMOTATEIbHBIE 3a/1a4y: ONIPEEICHUE KOOPIMHAT CEPENNHBI OTPE3Ka, BBIYMCIEHNE AJTUHBI
BEKTOPA I10 €70 KOOPAWHATaM U OIPEIEICHUE PACCTOSHUS MEXK Ty TOUKAMH.

Ypoxk 50. YpaBHeHHsl NPSIMOil ¥ IPOU3BOJIbHOM JIMHUHU HA IJIOCKOCTH

MBI pO10JIKUM OBTOPATH TEMY «BeKTOphI Ha MI0CKOCTUY, U 1IEJIbI0 3TOr0 ypoKa OyJIeT BBIBOJ
YPaBHEHUH MPSAMOU U MPOU3BOJIBHOM JMHUU HA IUNIOCKOCTH.

Ypok 51. YpaBHeHuUe OKPY:KHOCTH. B3auMHoOe pacnosioykeHue OKPY:KHOCTEeH HA IVI0OCKOCTH
Ha 3ToM ypoke Mbl BCHOMHMM, KaKOW BUJl UMEET yPaBHEHNUE OKPYKHOCTH C LIEHTPOM B TOUKE C
koopauHaTamu (x0;y0 ) u paguycom r. [ToBTopuM BU ypaBHEHHUSI OKPY’KHOCTH C LIEHTPOM B
Hayajie KOOPAMHAT U paJuycoM r. BcmoMHMM, Kak MOTYT paciioyiaraTbCsl IB€ OKPYKHOCTHU Ha
IIJIOCKOCTH.

Ypoxk 52. TpeyrojibHUK. JJieMeHTbI TPEYroJbHUKA

JlaHHBIH BuAeodparMeHT MOCBSAIIEH TPEYroJIbHUKaM. Mbl Ha30BEM 3JIEMEHThI TPEyrojJbHUKa. A
TaKXkKe JJOKaKEeM, YTO MEAHAaHbI TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHON TOUKE, OMCCEKTPHUCHI
TPEYrOJbHUKA TAKXKE IIEPECEKAIOTCS B OTHOM TOYKE U BBICOTHI WJIN IIPSIMBIE, COACPIKAILNE BBICOTHI,
IIEPECEKAIOTCS B OJTHOM TOUKE.

Ypox 53. PaBeHcTBO M M0100H€e TPEYroJibHUKOB

B nanHOM ypoke MbI chopMyITupyeM U TOKaKeM TpU IPU3HAKA PABEHCTBA TPEYTOJILHUKOB, a TAKKE
TpH MIPU3HAKA IOJJ00MS TPEYTOJIbHUKOB.

Ypoxk 54. OcHoBHbBIe opMYy.Ibl, CBA3BIBAIOLINE 3J1€MEHThI TPEYroJIbHUKA

Ha 3TOM ypoke MBI 1OKa)keM, 4TO CyMMa yIJIOB TpeyroybHHUKa paBHa 180°. BcnoMHUM, Kakoi yroa
Ha3bIBAIOT BHEUIHUM YIJIOM TPEYTOJbHUKA, @ 3aTEM JIOKAXKEM TEOPEMY O BHEIIHEM yIJIe
TpeyrojpHuka. IIoroBopumM 0 COOTHOIIEHUAX MEXAY YIVIAMUA U CTOPOHAMHU TpeyroyibHUKa. 1
3aBEpUIMM ITOBTOPEHUE HEPABEHCTBOM TPEYTOJbHUKA.

Ypok S5. Ilnomaas TpeyroJibHUKA

Ha sToM ypoke MbI BBIBE/IEM IISITh OCHOBHBIX (DOPMYJI, KOTOPBIE TIOAOHAYT IS HAXO0XKICHHS
IUTOIIAM JTF0O0T0 TPEYrobHUKA, HE3aBUCUMO OT €r0 CBOMCTB, YIJIOB HJIM Pa3MEPOB.

Ypoxk 56. IlonsiTue cuHyca, KOCHHYCA, TAHTEHCA U KOTAHI€HCA

Ha 3TOM ypoke Mbl BCHOMHHM, 3a4€M M KaK IOSIBUJINCH IIOHATHS CUHYCA, KOCUHYCA, TAHT€HCA U
KoTaHreHca. [loBropum, Kak HAMTH KOOPAMHATHI IPOU3BOJILHON TOUYKHU, BCTIOMHUM TaOJIUILY
3HAUEHUH CHHYCa, KOCUHYCAa, TAHT€HCa, KOTAHI'€HCA JUIsl HEKOTOPBIX YIJIOB U3 MPOMEKYTKa OT 0°
1o 180°. IloBTopuM OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO U (POPMYJIbI IPUBEICHUSI.

Ypoxk 57. Teopema cuHyca, KOCHHYCOB. Pemienue TpeyrojibHUKOB

B sTrom BuzieopparmenTe ydauniiecs: BCHOMHAT (JOPMYJIMPOBKH U J10Ka3aTeIbCTBA TEOPEM CUHYCA U
KocuHyca. [ToBTOPAT, YTO 3HAUUT «PELINUTD TPEYTOJIBHUK.

Ypoxk 58. Yroa mexay Bekropamu. CkajisipHoe NPou3Be/leHHe BEKTOPOB

Ha 3TOM ypoke MBI IOTOBOPUM O TOM, YTO Ha3bIBACTCS YIJIOM MEXAY BEKTOpaMu. BeriomHuM Takoe
JeiicTBHE HaJl BEKTOpaMH, KaK CKaJisipHOe Ipou3BeaeHue. [1oBTopuM, Kak HaXOQUTCS CKaJIIpHOE
IIPOU3BEICHNE BEKTOPOB, €CIIN JAHBI KOOPAUHATHI 3TUX BEKTOPOB.

Ypok 59. OkpyxHoctb. KacaTenbHasi K OKpy:KHOCTH. BiucaHHbIe U HeHTpPaJIbHbIE YIJIbI
Ha sTtom ypoke peus noiiier 06 OKpyHOCTH. MBI Ha30BEM €€ 3JIEMEHTHI, TOTOBOPUM O
KacaTelbHON K OKPY>KHOCTH, a TaK)K€ BCIOMHHMM, KaKHe YIJIbl Ha3bIBalOT BIIUCAHHBIMU U
LEHTPAJIBbHBIMH.

Ypoxk 60. OxkpyxkHoCTh. BlicaHHbIE M ONNUCAHHBIEC OKPY/KHOCTH

B sTOM BHUI€OYypOKE MBI POJIOIIKUM TOBOPUTH 00 OKPYKHOCTH M 60Jjiee oJpoOHO paccCMOTPUM
BIIMCAaHHBIE U OMHUCAHHBIE OKPYKHOCTU. A TaK)Ke BCIIOMHHUM YacCTHBIE CIIy4au: OIUCAHHYIO
OKPYHOCTb OKOJIO ITPaBUJIBHOI'O MHOTOYT'OJIbHUKA M BIIMCAHHYIO OKPYKHOCTb B IIPABHJIBHBIN
MHOTOYTOJIbHUK.

Ypok 61. ITapaiejbHbIe IPAMbIE

Ha nanHoM ypoke Mbl BCHOMHUM MPHU3HAKU HapajuieIbHbIX MPSIMBIX. A 3aT€M pacCMOTPUM
pelIeHns] HEKOTOPBIX 3a1a4 1o Teme «IlapanienbHblie npsmble».



Ypok 62. YerbipexyrojibHUKH. OCHOBHbIE 3JIEMEHThI YeThIPEXYTr0JIbHUKA

B sToM BuieopparMeHTe MBI IOTOBOPHM O YETHIPEXYTOJIbHUKAX. BCIIOMHUM, KAKUMU CBOMCTBAMH
oHM 005aaar0T. HazoBeM mpu3HaKky COOTBETCTBYIOIIMX YETHIPEXYTOIBHUKOB. A 3aT€M PacCMOTPUM
pelIeHNs HEKOTOPBIX 3aj1ayd 110 JaHHOU TEME.

Ypok 63. YerbipexyrojibHuku. [lomanm 4eTbipexyroibHUKOB

Ha 3ToM ypoke MBI IPOJAOIKUM TOBOPHUTH O YETHIPEXYTOIBHUKAX, & TOYHEE BBIBEAEM (DOPMYIIBI IS
BBIUHCIICHUS UX IUIOMIA/ICH.

Ypoxk 64. 3agaun Ha IBUKEHHE

Pa3znen «TekcToBbie 3ajaun» Mbl HAUHEM MOBTOPSATH C 3a/1a4 HA JBUKEeHHE. M Ha 3TOM ypoKe MbI
paccMOTpHM 3a/layyl Ha JBUKEHHE 110 IPSAMOM, Ha ABMXKEHHE 110 BOJE, 3a/1a4 HA JIBUKECHUE
MPOTSHKEHHBIX TEJl, Ha ABM)KEHUE M0 3aMKHYTOI Tpacce.

Ypok 65. 3agaun Ha padorty

[Ipogomxast mOBTOPATH pazzaen « TeKCTOBbIE 3a/1a4i», Mbl HE MOYKEM 00OWTH BHUMaHUEM 3ajaud Ha
paboty. B aToM BuieopparMeHTe Mbl paCCMOTPUM HEKOTOPHIE 3a/1a4X Ha paboTy M Ha COBMECTHYIO
pabory.

Ypoxk 66. 3aga4un HAa NPOLEHTHI

[IporeHT — 3TO MaTeMaTHUYECKOE MOHATHE, C KOTOPBIM, B IPUHIIUIIE, KaXIbIil UeITOBEK
CTAJIKUBAETCS B CBOCH JKM3HU MPAKTUYECKU KaXKIbIN AeHb. JIF0aM KJI1aayT IeHbIU B OaHK, U 32 3TO
UM HAYUCIISIOTCS MPOLEHTHI. JItou 6epyT KpeauTsl B 6aHKaX U 00s3aHbI BHIIIJIAYUBATH 110 HUM
MIPOLIEHTHL. 3a4acTyl0 B Mara3uHax MpeajaraloT CKMJIKM Ha TOT WIM UHOM ToBap. YToObI yMeTh
MIPOCYHUTHIBATH U BBIOMPATh HauOOJIee BHITOAHBIC AJIsl Ce0sI MPEATIOKEHUS, KaXKI0MY YEIOBEKY
HE0O0XOIMMO YMETh PelIaTh 3a7a4d Ha IPOIICHTHL.

Ypok 67. 3anaun HA cMeCH M CILIABbI

Ha sTom ypoke MbI peruM TUTTMYHBIC 33/1a41 Ha CMECH U CIUJIaBbl, IOBTOPUM OCHOBHBIE METO/IbI
pellIeHrs TaKuX 3a1a4.

Ypoxk 68. UTorosslii ypok

Ha stom YPOKE NPpOBCPUM HAIlIU 3HAHUS - BBIIIOJIHUM JIEMOBEPCUTIO 9K3aMEHAIIMOHHOM pa6OTI>I



Kane}mapno-TeMaaneCKoe INJIAHUPOBAHHE

Ne | Tema 3ansTus Komungectso [Hara DNEeKTPOHHBIN
4acoB IPOBEICHUS g poBoi
ypoKa 1o 00pa3oBaTeNbHBIHI
IUIaHy pecype.

1 HatypanbHble uncna 1 www.fipi.ru

2 Ilenbie uncia 1 www.fipi.ru

3 OOBIKHOBEHHBIE APOOH 1 www.fipi.ru

4 Jlecsatuunbie ApooOu 1 www.fipi.ru

5 MHOX€eCTBO JICHCTBUTENBHBIX YHCEI 1 www.fipi.ru

6 CreneHb ¢ 11eJbIM IIOKA3aTeNEM 1

7 Kopens 11-oii crenenu 1

8 [Iponopimu 1 www.fipi.ru

9 ITporieHTHI 1

10 OpHouseH 1 www.fipi.ru

11 MHorousieH 1

12 DOopMyIIBI COKPALICHHOTO YMHOKEHUS 1 www.fipi.ru

13 ParmoHanbHbIe BEIpOKEHUS 1

14 [IpeoOpa3zoBanue BeIpaKEHUH ,COIEPIKAIINX 1 www.fipi.ru
3HaK KOPHs

15 KBaapaTHbIi TpeX4ieH 1 www.fipi.ru

16 JluneliHOE ypaBHEHHUE C OJTHUM 1 www.fipi.ru
HEHU3BECTHBIM

17 JInneliHOE ypaBHEHME, COAEpIKaLIee 1 www.fipi.ru
EPEMEHHYIO

18 JInHeliHOE ypaBHEHHE € TapaMeTPOM 1 www.fipi.ru

19 KBazparHble ypaBHEHUS 1 www.fipi.ru

20 Teopema Buera 1 www.fipi.ru

21 bukBapaTHble ypaBHEHUs. Y paBHEHN, 1 www.fipi.ru
CBOJSIIIIMECS K KBAJAPATHBIM

22 JpoOHo-pannoHa bHbIC YpaBHEHHS 1 www.fipi.ru

23 Pemenne ypaBHEHHH BBICIINX CTENEHEN 1 www.fipi.ru

24 CucreMbl TUHEHHBIX YpaBHEHUH € ABYMSI 1 www.fipi.ru
HEHM3BECTHBIMU

25 CucreMbl ypaBHEHUI BTOPOIl CTENEHU C 1 www.fipi.ru
JIByMsl HEM3BECTHBIMU

26 JIuneliHble HEpaBEHCTBA 1 www.fipi.ru

27 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 www.fipi.ru
IIEPEMEHHOMN

28 JlunHeiiHble HEpAaBEHCTBA, COJepXKallre 1 www.fipi.ru
EPEMEHHYIO O] 3HAKOM MOIYJIS

29 PammonanbHbIe HEPaBEHCTBA 1 www.fipi.ru

30 Pemenue kBaapaTHBIX HEPABEHCTB C 1 www.fipi.ru
MIOMOIIBIO TpadyKa KBaAPATUIHON
byHKIIUN

31 Pemrenne kBagpaTHBIX HEPABEHCTB C 1 www.fipi.ru

MMOMOIIbI0 METOJId MHTCPBAJIOB




32 HepaBeHcTBa ¢ mapameTpom 1 www.fipi.ru

33 Penienue cucteM HEPaBEHCTB 1 www.fipi.ru

34 PeieHne HepaBEHCTB U CUCTEM HEPABEHCTB 1 www.fipi.ru
C IBYMSI IEPEMEHHBIMU

35 YucnoBas MOCIEA0BATEILHOCTD 1 www.fipi.ru

36 Apudmerrdeckas Iporpeccust 1 www.fipi.ru

37 ['eomeTpuueckasi mporpeccus 1 www.fipi.ru

38 [Tonsitue pynkmuu. O61acTh ONpeneIeHUs 1 www.fipi.ru
¥ 00J1aCTh 3HAYCHUS

39 DneMeHTapHbIe PYHKIIUU, UX CBOMCTBA U 1 www.fipi.ru
rpaduKu

40 OnemenTapHble (YHKIIMU, KX CBOMCTBA U 1 www.fipi.ru
rpaduku

41 YeTHOCTh M HEYETHOCTh PYHKIUI 1 www.fipi.ru

42 ITpeoOpazoBanus rpadukoB GyHKIHUH 1 www.fipi.ru

43 DJIEMEHTBI CTATHCTUKH 1 www.fipi.ru

44 DneMeHTbl KOMOMHATOPUKH 1 www.fipi.ru

45 DeMEHTBI TEOPUH BEPOSITHOCTEHN 1 www.fipi.ru

46 ITonsiTue BekTOpa 1 www.fipi.ru

47 JleficTBHsI HaJT BEKTOpAMH 1 www.fipi.ru

48 Meroa koopaunat. PasznoxxeHue BeKTopa 1o 1 www.fipi.ru
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

49 Meroa koopaunat. KoopaunaTel BEKTOpa 1 www.fipi.ru

50 YpaBHEHHS TIPSIMON U TPOU3BOJIBLHOMN 1 www.fipi.ru
JIMHUHU Ha TUIOCKOCTH

51 YpaBHeHHe oKpykHOCTH. B3anmHoe 1 www.fipi.ru
pacIoyio’KeHUe OKPYKHOCTEH Ha IIIOCKOCTH

52 TpeyronbHUK. DJIEMEHTBI TPEYTOJIbHUKA 1 www.fipi.ru

53 PaBeHCTBO M 101001€ TPEYTOIbHUKOB 1 www.fipi.ru

o4 OcHoBHbIE (OPMYJIBI, CBA3BIBAIOIINE 1 www.fipi.ru
JIEMEHTHI TPEYTOJIbHUKA

55 [Inomaap TpeyrojapHUKa 1 www.fipi.ru

56 [TonsiTve cuHyca, KOCUHYCa, TAHTEHCA, 1 www.fipi.ru
KOTaHT'€HCa

57 Teopema cuHyca, KocuHycoB. Penenue 1 www.fipi.ru
TPEYTOJbHUKOB

58 VYron mexny Bekropamu. CKasipHOe 1 www.fipi.ru
IPOM3BEICHUE BEKTOPOB

59 OxpysxxHocTb. KacarenapHast K OKpy>KHOCTH. 1 www.fipi.ru
BrircaHHble M IIEHTPAJIbHBIE YTIIBI

60 BrircaHHble M ONIMCaHHBIE OKPY)KHOCTH 1 www.fipi.ru

61 [TapasienbHble IpsiIMbIE 1 www.fipi.ru

62 YetripexyronbHUKH. OCHOBHBIE DJIEMEHTHI 1 www.fipi.ru
YeThIPEXyroJbHUKA.

63 [lnomaan 4eThIpexyroJbHUKOB 1 www.fipi.ru

64 3agaun Ha OBYOKEHUE 1 www.fipi.ru

65 3aaun Ha paboTy 1 www.fipi.ru

66 3aaun Ha IPOICHTHI 1

38.}12[111/1 Ha CMCCH M CIIJIaBbl




JIner KoppeKTHPOBKHU padoyeil MporpaMmbl

Kuaacce

IIpeamer

Ne
ypoKa

Tema 1o noypo4HoMy
IJIAHUPOBAHUIO

IInan, u

®daxkT, 1

Crioco® KOppEeKTUPOBKH
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