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IHOACHUTEJIBHAA 3AIIUCKA

VYueOHublii npeamer «MaTemaTHKay SBISETCS O00s3aTENbHBIM 00IIe00pa3oBaTeIbHBIM
npeameroMm. CoriacHo yueOHOMY TUIaHY OH HM3y4daeTcs Ha JBYX YPOBHSX: 0a30BOM WIIU
yIIyOJICHHOM B 3aBUCUMOCTH OT 00pa30BaTEIbHBIX MOTPEOHOCTEN 00yUaIOIIHXCS.
OO6yuenre Ha 6a30BOM YpOBHe HallejeHO Ha (OpMHUpPOBaHUE OOIIEH KyJIbTYPHhI, CBA3aHO C
Pa3BHBAIOIIMMH ¥ BOCTIMTATEIHHBIMU MEISIMUA 00pa30BaHUs, C COMUATH3AIUCH JTHYHOCTH U
CaMOOIpeeJICHHEM JalbHEHIIero J>KU3HEHHOTO IYyTH CTapulekjaccHHka. M3ydeHue
MaTeMaTHKA Ha 0a30BOM YPOBHE CTaBUT CBOEH IIETBIO OBJIAJICHUE IIEJIOCTHOM CHCTEMOMU
MaTeMaTUYEeCKHX 3HAHHWM, KOTOpas HeoO0XoauMa KaKIOMY KYJIbTYPHOMY YEIIOBEKY,
IUTAaHUPYIOIIEMY MPOIOJKUTE 00pa3oBaHKE B 00JIACTAX, HE CBS3aHHBIX C MATEMAaTHUKOM.
H3yuenue mamemamuku 6 cmapuieii WKone Ha 0a3060M ypoeHe HANPABIEHO HA
odocmudiceHue cnedyruiux yeei:
- OBIAJCHHEC CHCTEMOW MAaTEMAaTHYECKHX IIOHSATHUH, OCHOBHBIX (OpPMYJ, 3aKOHOB U
METOJIOB, U3y4aeMbIX B OCHOBHOU 0011e00pa3oBaTeNbHOM MporpaMMe CpeaHero (IOTHOTO)
oOmrero oopa3oBaHus;
- OCO3HAHUE POJIM MATEMATHKU B OMUCAHUU MU MCCIIEIOBAHUU PEATBHBIX IMPOIECCOB M
SBJICHUH, (QOpPMHUpOBAHUE TPEACTABIEHUNH 00 HAeIX U METoJaX MaTeMaTHKH,
MpeACTaBICHUE O MATEMATHUYECKOM MOJICTUPOBAHUH U BO3MOKHOCTSIX €T0 IPUMEHEHNS,
- OBIAJCHHE MAaTEeMAaTUYECKOW TEPMUHOJIOTHEH M CUMBOIUKOMN, OHATUSMU U MPUHIUIIAMHA
MaTeMaTHUYeCKOIo J0Ka3aTeIbCTBA;
- co3laHue yCIoBHM i (GOpMHpPOBAHUS YMEHHS BBIIBUTATh THIIOTE3bI, JIOTHYECKU
00OCHOBBIBATh CYXICHUU, TOHUMATh HEOOXOAMMOCTh UX MTPOBEPKU;
- (opMupoBaHHWE YMEHHUS BBIMOJHATH TOYHBIE © NPUOJMIKCHHBIC BBIYUCICHHS,
npeodpa3zoBaHue
YHUCJIOBBIX M OYKBEHHBIX BBIPAKCHHM, PEIICHUE YPAaBHCHHUI U HEPABEHCTB, HX CUCTEM;
pelIeH TEKCTOBBIX 33/1a4; UCCIeJ0BaHNE (PYHKITHIA
-IIOHUMaHNE BEPOSITHOCTHOTO XapaKTepa OKpPYKAIOIIEro MHUpP; YMEHHE OIEHUBATh
BEPOSITHOCTH HACTYIIJICHUSI COOBITUN B MPOCTEHIIINX CUTYAIIHSIX;
-popmupoBaHuEe CMOCOOHOCTH MPHUMEHSTh MPHOOPETEHHBIE YHHBEPCAIbHBIE YyueOHBIC
JEWUCTBUSI JIJIsl PEIICHUs 3a/a4, B TOM YKCIIe 33]1a4d MPUKIAJHOTO XapakTepa , U3 CMEXHBIX
y4eOHBIX MPEAMETOB ;
-pa3BUTHE CIOCOOHOCTEW M300pakaTh U300pakaThb IUIOCKWE U MPOCTPAHCTBEHHBIE
reoMeTpuuecKue QUrypbl, X KOMOMHAIINI; YTEeHHE F€OMETPUUECKUX YEPTEKEH; ONMUCaHKe
CBOMCTB reOMETPUIECKHUX (UTYD, UX KOMOWHAIUI;
-pa3BUTHE JIOTHKH, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, aJTOPUTMUUYECKONW KYJIbTYpHI,
KPUTHUYHOCTH MBIIIICHUS HAa YPOBHE, HEOOXOIUMOM JUIsl MPOJOJDKEHHUS OO0pa3oBaHUS B
o0JacTsX, He TPeOYIOMUX CIeMaTU3UPOBAHHON MaTeMAaTHYECKOM MOATOTOBKH.

3agauu yyeOHOro npeamera

Copeprxanue 00pa3oBaHus, IPEJCTABICHHOE B OCHOBHOM IIIKOJIE, pA3BUBAETCS B
CJIETYIOIIMX HANpPaBICHUSIX:
- COBEPILIECHCTBOBAHNE TEXHUKHU BBIYUCIICHUN;
-pa3BUTHE U COBEPIICHCTBOBAHHWE TEXHUKH ajreOpanueckux MnpeoOpa3oBaHUi, pelieHus
YpaBHEHUH, HEPABEHCTB, CUCTEM;
-CUCTEMaTUYE€CKOE H3yYEHHUE CBOMCTB T€OMETPUYECKHX Tell B MPOCTPAHCTBE, pPa3BUTHE
MPOCTPAHCTBEHHBIX  MPEJCTABICHUNM y4YalIUXCs, OCBOEHHE CIIOCOOOB  BBIYMCIICHUS
MPAKTUYECKH BAXKHBIX T€OMETPUYECKUX BEIMYUH U JalIbHEHIIee Pa3BUTUE JOTUYECKOTO
MBIIUICHHS] Y9aluXcs;
-CHCTEMaTU3allisg W  pacHIMpeHue CBeACHWA O (QYHKIUAX, COBEPIICHCTBOBAHUE
rpaduuecKkux yMeHHIi;
- 3HAKOMCTBO C OCHOBHBIMH HJIESIMH M METOJIaMH MaTeMaTHYECKOTO aHaju3a B oOBeMe,
MO3BOJIAIONIEM  HCCIIENOBaTh dJJIEMEHTapHble (DYHKIMH ¥  pemarh MPOCTEHIIHe
reoMeTpuueckue, Gu3nYecKre u Ipyrue npuKkiajHble 3a1a4u;



-(I)OpMI/IpOBaHI/Ie CIIOCOOHOCTH CTPOUTH N HCCIICAOBATDH HpOCTGfIIlIPIC MaTEMaTHYCCKHUEC
MOZCIM IIpH pCIICHUHU NMPUKIIAJHBIX 3a4a4, 3a4a4 U3 CMCKHBIX JUCHUILJINH.

2. [lnannpyembie pe3yJibTaThl 0CBOEHHSI Y4€OHOI0 NpeaMeTa

[lporpamma oOecrieyuBaeT JAOCTHIKECHHS — CICAYIONIMX  PE3yJbTaTOB  OCBOCHHS
00pa30BaTeILHON MPOTrpaMMBbI CPETHETO OOIIETO 0OPa30BaAHUS:

JIMYHOCTHBIE pe3yJbTarThbI:

- BKJIIOYAIOIIUX TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCS K CaMOPa3BUTHIO, JTUYHOCTHOMY
CaMOOTIPE/ICIICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBHUH C OOIIEUETIOBEYECKUMHU IICHHOCTSIMU;

- copMHpPOBAaHHOCTP WX MOTHBAIMM K OOYYCHHIO W IIEJICHANPABICHHON IO03HABATEILHOM
JeATEIBHOCTH, CUCTEMBI 3HAUMMBIX COLMAJIBHBIX M MEKIWMYHOCTHBIX OTHOIIEHHH, IIEHHOCTHO-
CMBICJIOBBIX YCTAaHOBOK;

- CIIOCOOHOCTh CTaBUTh LICJIM U CTPOUTD JKM3HEHHBIC TUIAHBI;

- TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOATEIBLHOM, TBOPYECKON M OTBETCTBEHHOU JI€SITEIIBHOCTH;
- HaBBIKM COTPYJHHMYECTBA CO CBEPCTHHUKAMH, JIE€TbMHM MJIQJIIETO BO3pPacTa, B3POCIBIMHU B
o0pa3oBaTeIbHOI, 00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe10BaTENbCKOM, IPOEKTHOM U APYTUX
BUAAX AEATCILHOCTH;

- TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPA30BaHUIO, HA TIPOTIKEHUH
BCEM KH3HU;

- CO3HATEJIbHOE OTHOUIEHHWE K HEMPEPHIBHOMY O0O0OpPa30BaHUIO KaK YCJIOBHUIO YCHEITHOU
npodeccuoHaNbHON 1 00IIECTBEHHON ACSTENFHOCTH.

MetanpeaMeTHbIe pe3yJabTaThI:

- BKJIFOYAIOIIUX OCBOEHHBIC OOYYAIOIIMMHCS MEXKIIPEIMETHBIC TOHSATUS U YHUBEPCAIIbHBIC
ydeOHbIe IUCTBUS (PETYIATHBHBIC, TO3HABATEIFHBIC, KOMMYHUKATHBHBIC),

- CaMOCTOSITENIbHOCTh B IUTAHMPOBAHMM U OCYIIECTBICHHH Y4YEOHOW NEATeTBbHOCTH W
OpraHu3aIu Y4eOHOTO COTPYTHUYECTBA C MeJJaroraMy U CBEPCTHUKAMU;

- CIMOCOOHOCTh K TIOCTPOCHHUIO WHIWBUIYyadbHOW 00pa30BaTENbHON TpPAaeKTOPHH, BIAJCHHE
HaBBIKAMU y4eOHO-UCCIICIOBATEILCKON, IPOSKTHON 1 COITMAIBHON JIEATeTbHOCTH;

- YMEHHUE CaMOCTOSITEILHO ONPEACIISATh LENH ACSITEIbHOCTA U COCTABIIATH TUIAHBI IEATEIbHOCTH;
CaMOCTOSITEIIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATD JNEATECILHOCTH;

- HCTIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JIJIsl IOCTUKEHUS MOCTABIICHHBIX 1IeJIeH U pealn3anuu
IUIAHOB JI€SATEILHOCTH;

- BBIOMPATH YCIICIIHBIE CTPATETHH B PA3TMYHBIX CUTYAIUsX;

- yMEHHE TPOAYKTHUBHO OOIIAThCSI W B3aWMOJICMCTBOBATh B TIPOIIECCE COBMECTHOM
NESTENbHOCTH, YYHUTHIBATH TMO3UIMH JPYTUX YYACTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO
paspemarth KOH()IUKTHL;

- BJIAJICHUE HaBbIKAMU I[IO3HABATEJIbHOM, Y4YEOHO-MCCIIEOBATEIbCKOM UM IPOEKTHOMN
NeATEeIIbHOCTH, HABBIKAMHU pa3perieHus Ipooiem;

- CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEILHOMY IMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a71a4, MPUMEHECHUIO PA3JIMYHBIX METOJI0B TO3HAHUS,

- TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOH WH(GOPMAIMOHHO- TO3HABATEIBHON
NEeATeIbHOCTH, BKJIIOYas YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX WH(MOpMAaIuu,
KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH WHPOPMAIIMIO, TOIYyIaeMYI0 U3 Pa3THYHBIX
HCTOYHHUKOB;

- YMEHHE HCIIOJIb30BaTh CPEeACTBA WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(manee — MKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHM3AI[MOHHBIX 3aJay C



co0JII0IeHEM TpeGoBaHUI PrOHOMHUKH, TEXHUKHU 0€3011acHOCTH, TUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX U 3THYECKUX HOPM, HOPM HHPOPMAIIMOHHOM 0€3011acHOCTH;

- BJIa/ICHUE HABBIKAMH I103HABATEIbHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U
MBICIIUTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAaHUH, 'PAHUIl CBOCTO 3HAHMS U HE3HAHUS,
HOBBIX IT03HABATEJBHBIX 337a4 U CPEJCTB UX AOCTUKECHHUS.

IleJn BocnuTAHUSA
1) YcBoeHue yuanumMucs 3HaHUH OCHOBHBIX HOPM, KOTOPBIE OOIIECTBO BhIpabOTaIo Ha

OCHOBE LIEHHOCTEH (TO €CTh, B YCBOCHUH MU COLIMAJIBHO 3HAYUMBIX 3HAHUN);

2) PasButue y neTeil MO3UTUBHBIX OTHOIIEHHUH K 3TUM OOIIECTBEHHBIM LIEHHOCTSIM (TO
€CTh B PAa3BUTHUU UX COL[MAJIBHO 3HAYUMbIX OTHOIICHUN);

3) [IpuobpeTeHne y4eHUKaMU COOTBETCTBYIOIIETO 3TUM LIEHHOCTSIM OIbITa ITOBEIECHHS,
OIbITA IPUMEHEHHUS CHOPMHUPOBAHHBIX 3HAHUN M OTHOILEHHUH Ha NMPaKTHKeE (TO €CTh B
MPUOOPETEHNU UMH OIIBITA OCYLIECTBICHHUS COLMAIBHO 3HAUUMBIX JE).

3a1a41 BOCOUTAHUSA
1) Peann3oBpiBaTh BOCIIUTATENbHBIE BO3MOKHOCTH TPAIUIIMOHHBIX KOJUJIEKTUBHBIX JIET,

HOJAEPKUBATh TPAAULIMU UX KOJUIEKTUBHOI'O IUTAHUPOBAHUS, OpraHU3allii, IPOBEICHHS U
aHaJu3a B IIKOJILHOM COOOIIECTBE;

2)  Ucnomp3oBaTh B  BOCIHUTAHMHM JIETCH  BO3MOXKHOCTH  IIKOJBHOTO  YpOKa,
NOJICPKUBATH MCIIOJIb30BaHUE HA YPOKaX MHTEPAKTHBHBIX (POPM 3aHITUHN C YUAIUMHUCS;
3)  Opranu3oBbIBaTh NPOGOPUSHTAIIMOHHYIO PA0OTY CO MIKOJTBHUKAMHY;

4)  Co3znatb ycioBus 11t (GOPMUPOBAHHMS LIEGHHOCTHOTO OTHOIICHUSI K 37I0POBBIO;

5)  Opranu3oBath pabOTy C CEMBSMH IIKOJbHUKOB, MX POJUTEISIMU WM 3aKOHHBIMH
[IPE/ICTAaBUTEISIMU, HANpaBICHHYI0O HAa COBMECTHOE pelIeHHE NpodiieM JIUYHOCTHOTO
pa3BUTHSA JCTEH.

IInanupyemMsble npeaMeTHbIE pe3yJbTaThl Kypca «MaTeMaTuka: anredépa U Hayaja
aHaJIN3a, reoMeTPUsD)

BbINyCKHUK HAYYUTCS (BblnyCKHUK NOLYHUM 803MONCHOCb HAYYUMbCL)

ey ocBOeHUS MpeaMeTa

I[JISI HUCIIOJIB30BaHUA B HOBCGHHGBHOﬁ JKM3HH W 00€ecCIeueHHs BO3MOXKHOCTH yCHIeurHoro
IPOAOIDKEHUsT 00pa3oBaHMA IO  CHELUAIBHOCTSAM, HE CBSI3aHHBIM C  [PUKJIAJHBIM
HUCIIOJIB30BAHUCM MAaTCMATUKU

Mna  pazeumus  mvluinieHus, UCHONIL30BAHUS 6 NOBCEOHEGHOU JICUSHU U  obecneyeHus
B03MOJICHOCIU YCHEUWHO20 NPOOOJINCEHUS 00PA306aHUS NO CREYUATTbHOCMAM, He CEA3AHHbIM C
NPUKIAOHBIM UCNONIL30BAHUEM MAMEMAMUKU

Inemenmul meopuu mMHoscecme u MaAmMeMamuydecKkoul 102uKu

1

— OmnepupoBath Ha 6a30BOM YPOBHE NOHATHUAMM: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOKECTBA,

IOJMHOXECTBO, IepeceyeHne M OOBbEIMHEHHE MHOXECTB, YHCJIOBbIE MHOYKECTBA Ha
KOOPJMHATHOM IIPSIMOM, OTPE30K, MHTEPBAJI,

1 . o

31ech U Janee: pacno3HaBaTh KOHKPETHBIE TPHUMEpPhI OOIINX MOHSITHII MO XapaKTepHBIM MPU3HAKAM, BBIMOJIHSTH
JICHCTBHUS B COOTBETCTBHU C OMPEICICHHEM U MPOCTEHIINMHU CBOHCTBAMHU MOHATHH, KOHKPETU3UPOBATh MPHIMEPaMU
0oO0IIHe TTOHATHS.



onepupoBaTth Ha 0a30BOM YpPOBHE MOHATHUSMHU: YTBEP)KACHUE, OTPULIAHHE YTBEPIKICHUS,
UCTUHHBIE M JIOXKHBIC YTBEPXJEHUS, INPHUYUHA, CIEICTBHE, YaCTHbIM ciydail oOuiero
YTBEPKJICHMS, KOHTPIIPUMED;

HaXOJUTh MepeceueHre u 00beIMHEHNE ABYX MHOKECTB, NPEICTaBIECHHBIX IpagUyecKy Ha
YUCJIOBOU MPSIMOM;

CTPOUTH HA YHUCJIOBOM MNPAMOHW IIOJMHOKECTBO YHCJIOBOIO MHOXKECTBA, 3aJaHHOE
IIPOCTEUIINMHU YCIIOBUAMU;

pacro3HaBaTh JIOXKHBIE YTBEPXKJEHHUS, OLIMOKM B pacCyXIEHHMAX, B TOM 4HCIE C
UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B nosceonesnou sorcuznu u npu uzyuenuu opy2ux npeomemos:

WCIIOJIb30BaTh YMCJIOBbIE MHOXKECTBA HA KOOPJAMHATHON MPSMOW MJig ONKMCAHUS pealibHbIX
MPOIIECCOB U SIBJICHUI;
HpOBOI[I/ITB JIOTUYCCKUC paCCy)KI[eHI/ISI B CI/ITyaL[I/IHX HOBCGI[HGBHOfl KHN3HU

Onepuposamv > nowsmusMu: — KOHEUHOe — MHOMNCECBO, — SIeMeHm — MHOXCECMEd,
HOOMHOMCECMBO, NepeceueHue U 00beOUHEeHUe MHONICeCME, YUCIO8ble MHONCECMEd HA
KOOPOUHAMHOU NPAMOU, OMPe30K, UHMEPBAl, NOLYUHMEPEA, NPOMENCYMOK C 6bIKOJIOMOU
moukol, epaghuueckoe npedcmasiienue MHONCECME Ha KOOPOUHAMHOU NIOCKOCIMU,
onepuposamv NOHAMUAMU. YMEEPI’COeHUe, OMPUYAHUE YMBEPIHCOeHUs, UCHMUHHbIE U
JIOJICHBIE YMBEPHCOEHUsl, NPUYUHA, CNeOCMEUe, YACMHbIU CIy4au o0we20 YMmeepiHcoeHus,
KOHmMpnpumep,

npoeepsamy NPUHAOLEHCHOCTND DTIEMEHMA MHOHNCECBY,

HaxoOumv nepeceuenue U 00beOUHeHUe MHONCeCms, 6 MOM Uucie NpeoCmasieHHbIX
epaghuyecku Ha YUCI080U NPSIMOU U HA KOOPOUHAMHOU NIOCKOCMIU,

npoBooUMsb 00OKA3AMelbHble PACCYIHCOeHUs OISt 0O0CHOBAHUS UCMUHHOCIU YINGEPHCOEHUII.

B noseceonesnotl scuznu u npu usyuenuu opyeux npeomemos:

UCNONIBL308AMb UYUCTIO8bIE MHONCECBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU 011 ONUCAHUSL PeaNibHbIX NPOYecco8 U A6JeHUll; Npo8ooums 0OKA3amelbHble
paccysxicoenus 6 Cumyayusx Nno8CEOHEeBHOU JCU3HU, NPU peuleHuu 3a0ay u3 Opyux
npeomemos.

Yucna u evipasrxcenusn

OnepupoBaTh Ha 0a30BOM YpPOBHE NOHATHAMM: LE€JI0€ YHUCIO, JAEIMMOCTb YHCET,
OOBIKHOBEHHAsI 1pO0b, NECATUYHASL IpO0b, pallMOHATIBHOE YHMCIIO, MPUOIMKEHHOE 3HAUECHNE
yucia, 4acTb, J10Js, OTHOLIEHHE, MPOLIEHT, MOBBIIIEHNE M MOHM)XEHUE Ha 3aJaHHOE YHUCIIO
MPOIEHTOB, MACIITa0;

OlepupoBaTh Ha 0a30BOM YpPOBHE NOHATHUSAMH: JIOrapupM 4YHucia, TPUTOHOMETpUYECKas
OKpY)XKHOCTb, TpaJycHas Mepa yIyla, BeJMYMHA YyIJla, 33JaHHOTO TOYKOH Ha
TPUTOHOMETPUUECKON OKpPYKHOCTH, CHHYC, KOCHUHYC, TAaHI€HC M KOTAaHI'€HC YIJIOB,
UMEIOIIUX [IPOU3BOJIbHYIO BEJIMUUHY;

BBIMOJHATH apu(pMETHUECKHE TEUCTBUS C LIETBIMU U pallMOHAIbHBIMH YUCIIAMU;

BBINIOJIHATh HECIOXKHBIE IMPEoOpa30BaHUsI UYHUCIIOBBIX BBIPAKCHHMA, COJIEPKAIIUX CTEHCHH
quces, 1M00 KOPHU U3 Yucell, IM00 JorapudmMbl YUCET;

CpaBHMBATh pallMOHAJIbHbIE YHCIIA MEXTY COOOM;

OLICHMBATh U CpPaBHUBATh C PAallMOHAJBHBIMM YUCJIAMHU 3HAUEHUS LEJBIX CTENEHEW 4ucen,
KOpHEH HaTypaJlbHON CTENEHH U3 YHCE, JOrapru(pMOB YHUCEN B IPOCTHIX CIydasiX;
n300pakaTh TOUKaMHU Ha YUCIOBOM MPSIMOI LieJIble U pallMOHAJIbHbIE YKCIa,;

2 3iech M jaiee; 3HATh OIIPENEJICHUE TOHATHUSA, YMETh IMOSCHATH €r0 CMBICI, YMETh HUCIIO/Ib30BaTh IIOHATUE U €r0
CBOMCTBA IpU IIPOBEICHUM PACCYKIACHUM, PELLICHUH 3a1a4.



n300pakaTh TOYKAMHM Ha YHUCIIOBOW MPSIMOW IIeNble CTENEeHHM YHUCEelNl, KOPHU HaTypalbHOM
CTEIIEHHU U3 YHCeJl, Jorapu(Mbl YUCEIN B IPOCTHIX CIyYasiX;

BBIMOJHATh HECJIOXKHBIE IMPeoOpa3oBaHUs LENbIX M JPOOHO-pallMOHAIBHBIX OYKBEHHBIX
BBIPAXKEHUI;

BBIPAXKaTh B IPOCTEHIINX CIIy4asX U3 PABEHCTBA OHY IIEPEMEHHYIO Uepe3 APYyTrHe;
BBIUMCIIATH B IIPOCTBIX CIIydasX 3HAUYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
OCYILIECTBIISIE HEOOXOIMMBbIE TIOACTAHOBKH U MPEOOPa30BaHUS;

n300pakaTh CXeMaTUYECKU YIroJl, BeJIMYMHA KOTOPOTo BhIpaXKEHa B Tpajycax;

OLICHMBAThH 3HAKH CHHYCA, KOCUHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YIJIOB.

B noseceonesnoti scuznu u npu uzyuenuu opyaux yueOHvlx npeomemos:

BBITNIOJIHATH BRIYMCJICHUS IIPU PCIICHUH 3a7a4 IIPAKTHYCCKOTO XapaKTepa,

BBITIOJIHATE MPAKTUYCCKHUC PaCUYCThI C HMCIIOJIb30BAHUCM IIpU HCOGXO,[[I/IMOCTI/I CIIPpaBOYHBIX
MATCPHaAJIOB U BBIYUCIUTCIbHBIX YCTpOﬁCTB;

COOTHOCHUTH pPC€aJIbHBIC BCIIMYUHBI, XapaKTCPHUCTUKH 00BEKTOB OKpYyKaromero Mupa € Hux
KOHKPCTHBIMU YUCJIOBBIMU 3HAUCHUAMU,

HCIIOJIB30BaTh  MCTOJAbI  OKPYIJICHUA, HpI/I6J'II/I)KeHI/I${ U HOPUKUIAKK T1IpU  pPCLICHUU
IMPAKTUYCCKUX 3aaa4 HOBCC,I[HCBHOI;'I KU3HU

C80000HO oOnepuposamev NOHAMUAMU: Yeloe YUCTO, OeTUMOCMb Yucel, O0ObIKHOBCHHAs
0pobb, decamuunas Opobb, PAYUOHAILHOE YUCILO, NPUOTUNCEHHOE 3HAYEHUe YUCIA, 4aCmb,
00715, OMHOWEHUe, NPOYEHM, NOBblUleHUEe U NOHUdNCEHUe HA 3A0AHHOE YUCIO NPOYEHMOS,
macumao;

NPUBOOUMb NPUMEPL YUCET C 3A0AHHBIMU CBOUCBAMU OCTUMOCTIU,

onepupoeamv  NOHAMUAMU.  102aPUDM — YUCAA, MPUSOHOMEMPUYECKAsL  OKPYHCHOCHIDb,
paouanHas u 2padycHas mepa yeud, GeluduHa yend, 3a0aHHO20  MOYKOU  HA
MPUSOHOMEMPUYECKOU  OKPYICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAHSEHC Y208,
UMEIOWUX NPOU3BONLHYIO ETUYUHY, YUCIA € U T,

8bLINOIHAMY  apupmemuyeckue OelUCmeusl, coyemasi YCMHble U NUCbMEHHble Npuembl,
nPpUMeHsISt NPU HeOOXOOUMOCTU BbIYUCTUMETIbHBIE YCMPOUCMEA,

HAXO0O0UMb  3HAYEHUS KOPHA HAMYPANbHOU CMeNneHu, CmeneHu ¢ pPayuoHalIbHbIM
nokazamenem, 102apuma, UCnoIb3ys NPU He0OX0OUMOCMU BbIYUCIUMETIbHBIE YCIPOUCMBA;
NOIBL308AMbCS OYEHKOU U NPUKUOKOLL NPU NPAKMUYECKUX PACYemax;

APOBOOUMb NO  U3BECHBLIM — (opmynam U Npasulam npeobpas’osanus OYKEEeHHBIX
8bIPAdICEHULL, BKIIOYAIOWUX CIENeHU, KOPHU, 102apugmbl U mpueoHoMempuieckue QyHKyuu,
HAXOO0UMb 3HAYEHUS] YUCTOBbIX U OYKBEHHbIX BbIPANCEHUL, OCYWECmeIsis HeoOXooumbvle
HOOCMAHOBKU U NPeoOPA308aHUSA;

u306padcames  CXeMamMu4ecku yeol, GelUYUHA KOMOPO2O 6blpadiceHa 6 2padycax uiu
paouanax,

UCNONB306aMb NPU peuleHUuU 3a0ay madIuyHble 3HAYeHUs MPUSOHOMEMPUYECKUX (DYHKYULL
Venoe;

BbINOIHAMb NEPEeBO0 BeIUYUNBL Y2lld U3 PAOUAHHOU Mepbl 8 2PAOYCHYI0 U 0OPAMHO.

B nosceonesroii sicuznu u npu usyuenuu Opyeux yueOHvix npeomMemos:

8bINOAHAMY  O0eUCMBUS C HUCTIOBbIMU OAHHBIMU NPU  peuleHuu 3a0ai NPaKmuiecKo2o
xapakmepa u 3a0ai u3 pasiuuHblx 00OAACMel 3HAHUU, UCNONb3VA NPU HeoOX00UMOCmu
CNpasoyHble Mamepuabl U 6bIYUCTUMENbHbIE YCMPOUCMEa,

oyeHueamnv, CpaGHUBAMb U UCHOJL306AMb NPU PEUeHUU NPAKMUYEeCKUX 3a0ay YUuciogvle
3HAYEHUs. PeanbHblX GeIUYUH, KOHKPEemHble YUCN08ble XAPAKMEPUCMUKU O00beKmos
OKpYHCaoUe2o Mupa



Ypasueuuﬂ U Hepaeencmea

— Pemrath uHeHHbIC ypaBHEHHS 1 HEPABEHCTBA, KBAJIPATHBIC YPABHCHNS;

— pemrath Jorapudmuueckue ypaBuenus Bunaa log , (bx + €) = d u npocreiinme HepaBeHCTBA
Buga log ; X <d;

—  pelaTh OKasaTeNbHbIC ypaBHeHWs, Buxa a = d (rxe d MOXHO TPEACTABHTB B BHIC
CTEINeHH C OCHOBaHMEM a) M IIpocTeiflie HepaBeHCTBa Buaa @ <d (rme d MOXHO
IPE/ICTABUTH B BUJIC CTETICHU C OCHOBAaHUEM &);.

— TIPUBOJWTH HECKOJBKO NMPHUMEPOB KOPHEH MPOCTEHIIEro TPUrOHOMETPUYECKOTO YpaBHEHHUS
BUJA: sin X = &, COS X = @, tg X = a, Ctg X = a, rae a — TabIMYHOoe 3HaYeHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON (hyHKIHH.

B nosceonesHotl scuznu u npu uzyyeHuu opyeux npeomemos:
COCTaBJIATh M pEIIaTb YypPaBHEHUS M CUCTEMbl YPAaBHEHUN TMpPHU PEIICHHH HECIOXKHbBIX
MPAKTUYECKHX 33724

Pewamv payuonanvhvie, noxazamenvHuvle U lo2apupmuieckue ypaeHeHus U HepaeeHCmad,
npocmeluiue UpPAYUOHAIbHbIE U MPUSOHOMEMPUYECKUe YPABHEHUs, HepaeHCcmed U Ux
cucmemvl;

—  UCNONIb308aMb MeMmOoObl peuleHlUss YPAGHeHULl: NnpuseoeHue K 6udy «npousgedeHue pasHo
HYJII0» UNU «YACTIHOE PABHO HYII0Y, 3AMEHA NePeMEHHbIX,

—  UCNONIb308AMb MEMOO UHMEPBALOE O/l PeULeHUs HEPABEHCME,

— ucnoavzosamv  epaguueckutl. Memoo 0a1 NPUOIUINCEHHO2O peuleHUss YPAGHeHUl U
HepaseHcma,

—  uU3006padcamv Ha MPUSOHOMEMPUYECKOU OKPYIHCHOCIIU MHONCECTBO PeUeHUll NPOCMeUuuux
MPUSOHOMEMPUYECKUX YPABHEHULL U HEPABEHCME,

—  8bINOIHAMb OMOOP KOpHeU YPAGHeHUU UIU peueHUll HepaseHCme 6 COOMEEeMmMCmeuU ¢
OONOHUMENbHBIMU YCIIOBUAMU U O2PAHUYEHUSMU.

B noeceonesnoti scuznu u npu usyuenuu opyux yueoHvlx npeomemoas:

— cocmasnAme U peuams YPAeHeHus, CUCMeMbl YPAGHeHUll U HepageHcmea npu peuleHuu
3a0a4 Opyaux y4eOHbIX npeoMemos;

—  UCNONb308aMb YPAGHEHUs U HEPpA8eHCMBAa O NOCMPOeHUs U UCCIe008aHUS NPOCMEUUUX
mMamemamuyeckux mMooenell peaibHbIX CUMyayuil Ui NPUKIaoOHbIX 3a0ay,;

YMemb UHMePnPemuposams NOJYYEeHHbI NPU PeueHUY YPAeHeHUs, HepAGeHCMEA U CUCTIeMbl

pesyibmam, OyeHusamyv e20 npagoonooodue 6 KoHmexKcme 3a0AHHOU PeanbHOU CUMYayuu Ul

NPUKIAOHOT 3a0a4u

Dyukyuu

— OmnepupoBaTh Ha 0a30BOM ypOBHE HOHATHUSAMH: 3aBUCUMOCTb BEJIUYUH, (DYHKIUS, apryMEHT
U 3HaueHue (yHKIUH, 00JacTh ONpENETeHHUs M MHOXKECTBO 3HAUEHMH (QYHKIMH, rpaduk
3aBUCUMOCTH, Tpapuk (YHKIMH, HYIM GYHKLIAH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHME Ha YMCIIOBOM IIPOMEXKYTKE, yObIBAaHHE HA YHCIOBOM IPOMEXYTKE, HanOoblee
U HauMeHblllee 3HadeHue (PyHKIMM Ha YMCIOBOM MPOMEXYTKE, MeprHoauyeckas (QyHKIMA,

NIEPUOT;
— omepupoBaTh Ha 0a30BOM YpOBHE HOHATHSAMH: MpsiMas U oOpaTHasl MPONOPIHOHAIBEHOCTh
JIUHENHas, KBaJpaTU4Hasdi, JorapupmMuyecKas u [OKa3aTesIbHas ¢byHKLHY,

TPUTOHOMETPHUYECKHE (DYHKIINU;



— pacmo3HaBaThb ~ rpaduKu  3JEMEHTapHBIX  (QYHKUMI:  mOpsMoil U 0oOpaTHOM
MPOTMOPIIMOHAIBHOCTH, JIMHEWHON, KBaapaTHYHOH, JIOTapU(PMUUYECKOH M IOKa3aTeIbHON
(GyHKIUH, TPUTOHOMETPUUYECKUX (YHKIUH;

— COOTHOCHUTH Tpa(MKH 3JIEMEHTAPHBIX (PYHKIMA: MPsIMON U 0OpaTHOM MPONOPLUUOHATBHOCTH,
JIMHENHOM, KBaJPaTUYHOM, JorapuMuuUeckod W TOKa3zaTeNbHOM  (QYHKIHA,
TPUTOHOMETPUUYECKUX (PYHKLUH ¢ (hopMyTIaMu, KOTOPBIMU OHH 3aJ1aHbl;

— HaxXOAMTh MO rpapuKy NpuOIMKEHHO 3HaUeHUs QYHKLUH B 3a/laHHBIX TOUKaX;

— onpeaensaT no rpapuky cBoicTBa (YyHKIMM (HYJIH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HAMOOJIbIIINE M HAUMEHBIINE 3HAYCHUS U T.I1.);

— CTpOUThb 3CKM3 Tpaduka (YHKUUH, YAOBIETBOPSIOIIEH NPUBEICHHOMY HaOOpy YCIOBUI
(mpomexxyTku Bo3pacTaHusi / yObIBaHMsI, 3HA4€HHE (QYHKIMHM B 3aJaHHOW TOYKE, TOYKHU
IKCTPEMYMOB H T.II.).

B nosceonesnou srcuznu u npu uzyuenuu Opy2ux npeomemos:

— OmpeAesnsaTh N0 rpauKaM CBOMCTBA peaslbHBIX MPOLECCOB M 3aBUCUMOCTEN (Hanbonblive u
HauMEHbIIME 3HA4YEHMs, [POMEXYTKH BO3pacTaHUss M  yObIBaHHs, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOKMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKOW CUTyalluu

Onepuposams NOHAMUAMU: 3ABUCUMOCTb  GETUYUH, (DYHKYUS, apeyMenm U 3HayeHue
@yHKYyuu, obracmes onpeoeneHus U MHOMCeCme0 3HAYeHUll YYHKYuU, pagux 3a8ucumMocmu,
epaghux @pyukyuu, Hyau @QYHKYUY, NPOMedCYmKU 3HAKONOCMOSHCMEA, 603pacmaHue Ha
YUCTOBOM NPOMEdNCYIKe, YObIBAHUE HA YUCIOB0M NPOMEICYMKe, Hauboabulee U HaumeHbulee
3HAueHue QYHKYUU HA YUCTOB0M NPOMENHCYMKe, NePUOOUTeCcKas yHKYuUs, nepuoo, Yemnas u
HeuemHas QyHKyuu,

— onepuposamv NOHAMUAMU. NPAMAS U 00pAMHASA  NPONOPYUOHANLHOCMb, JTUHEUHAS,
K6aopamuunas, Jno2apupmuyeckas u NOKA3AMENbHAA @GYHKYUU, MPULOHOMEMPUUECKUe
dyHKyuu;

— onpedensimo 3HaueHue QYHKYUU N0 3HAYEHUIO APSYMEHMA NPU PA3TUUHBIX CHOCODAX 3A0aHUs
dyHKyuU;

—  cmpoumv 2paguKu u3yYeHHuIX QYHKYUIL,

— onucwieamsv N0 2paQuKky U 6 NpPocmeluux Ciyuasx no Qopmyne nogeoeHue u C80UCmed
@yuKkyull, Haxooums no epaduxy QyHKyuu HauboIbLUUe U HAUMEHbULUE 3HAYEHUSL,

— cmpoums dcKu3 epaguxa Qynkyuu, yooeremeopsaioujeli npueeoeHHoMy HaOopy YVCio8ull
(npomedicymku 803pacmanus/yovieanus, 3Havenue QYHKYuuU 6 3a0aHHOU MOouKe, MOUKU
IKCMPEMYMOS, ACUMNMOMbL, HYAU PYHKYUU U M.0.);

—  pewiamv ypasHeHus, npocmetiuiue CUCMeMbl YPAGHEH U, UCNONIb3YS CBOUCMBA (DYHKYULL U UX
epaghuxos.

B noeceomnesnoti scuznu u npu uzyyeHuu Opyeux y4eonvix npeomemos:

— onpedensimb NO 2pagukam U UCHONb308aMb OJisl PeuleHUs NPUKIAOHbIX 3a0ay C8OUCmSd
PEANbHbIX  NpoYeccos U - 3aeucumocmetl  (Hauboavwiue U HAUMEHbUUE ~3HAYEHUS,
APOMENCYMKU BO3DACMANUA U YObIBAHUSA DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
ACUMNMOMbL, Nepuoo u m.n.),

—  UHmMepNpemuposamy CE0UCMEAd 8 KOHMeEKCme KOHKPEMHOU NPAKmu4ecKol Cumyayuu,

onpedensams No epagukam npocmeluiue Xapakmepucmuku Nepuooudeckux npoyeccos 8

buonocuU, IKOHOMUKE, MY3bIKe, PAOUOCEA3U U Op. (AMIIUMYOA, Nepuoo u m.n.)

Dnemenmovl MmamemamuyuecKko20 aHaIu3d



OnepupoBatb Ha 0230BOM ypOBHE HOHSATHSIMHU: IPOU3BOIHAS (PYHKIUH B TOUKE, KacaTeIbHAas
K rpaduKy G YHKIHH, TPOU3BOAHAS (DYHKITUH;

OTpeeNATh 3HaAU€HUE IMPOU3BOJHOM (YHKIMM B TOUYKE IO M300paKEHHIO KacaTeJIbHON K
rpauKy, IpOBEIEHHON B 3TOH TOUKE;

pelaTh HECIOKHBIE 33a4l Ha IPUMEHEHHUE CBA3H MEXKIY NPOMEKYTKaMU MOHOTOHHOCTH U
TOYKAMH dKCTpeMyMa (YHKIUH, C OAHONH CTOPOHBI, U MPOMEXYTKaMU 3HAKOIIOCTOSIHCTBA U
HYJISIMHM TPOU3BOTHOM 3TON (PYHKIUH — C IPYTOil.

B nosceonesnou srcuznu u npu uzyuenuu opy2ux npeomemos:

NOJb3yACh TIpaUKaMH, CpPaBHHUBAaTh CKOPOCTH BO3pacTaHus (POCTa, HOBBILICHMS,
YBEJIMYEHUS U T.II.) WIA CKOPOCTU yObIBaHUS (TaJ€HUS, CHW)KEHUS, YMEHBIIEHUS U T.II.)
BEJIMYMH B pPeajbHbIX Ipoleccax;

COOTHOCHTH TpaMKH peallbHBIX TPOLECCOB M 3aBUCHUMOCTEH C WX OIMCAHUSMH,
BKJIIOYAIOIIUMH ~ XapaKTEPUCTUKU CKOPOCTH H3MEHEHUs (OBICTpBIi pOCT, IUIaBHOE
MOHMKCHUE U T.I1.);

UCTIOJIb30BaTh TPaQUKH peabHBIX MPOLECCOB AJISl PELICHUST HECTIOXKHBIX MPUKIIAIHBIX 3a7a4,
B TOM UHCJIE OIpeieNss Mo rpaduKy CKOpOCTh X0/1a Ipoliecca

Onepuposeams noHaAmMuAMU. NPOU3BOOHAS (DYHKYUU 6 MOYKe, KACAMeNbHAs K 2paghuxy
@dyuKyuu, npou3sooHas QyHKYuU,

BLIYUCTIAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20UNIeHd, KB8AOPAMHO20 KOPHA, HPOU3BOOHYIO
CYMMbL (OYHKYUIL,

BLIYUCTAMb  NPOU3BOOHbIE  INEMEHMAPHLIX QYHKYUU U UX KOMOUHAYUL, UCHONb3YA
CNpasouHvle Mamepuavl,

uccie008ams 8 NPOCMeNUX Cyuasx QYHKYuU Ha MOHOMOHHOCHb, HAXOOUMb HAUOOIbLILE
U HaumeHvbliue 3HAYEHUs (QYHKYUl, CMpoOUms 2paQuKku MHO20UIEHO8 U NPOCMEUUUx
PAYUOHATILHBIX (DYHKYULL C UCHOTL30BAHUEM ANNAPAMA MAMEMAMULECK020 AHAIU3A.

B noseceonesnoti scuznu u npu usyuenuu opyaux y4eoHvlx npeomemoas:

pewams  NPUKIAOHble 3a0auu U3 Ouonocuu, Qu3UKY, XUMUU, IKOHOMUKU U OpPYeUX
npeoMemos,  C8A3AHHblE C UCCIe008AHUEM XAPAKMEPUCMUK — DealbHbIX — NpPoyeccos,
HAX0HCOeHUEM HAUOOILULUX U HAUMEHBULUX 3HAYEHULl, CKOPOCMU U YCKOPEHUS U M.1.;
UHMeEPNPemupo8ams NOJIYy4eHHble Pe3yIbmamol

Cmamucmuxa u meopusn eepwlmnocmeﬁ, JlocuKka u Komﬁuuamopuka

OnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMU ONHCATEIBHBIMH XapaKTEPUCTUKAMU
YUCIOBOrO0 Habopa: cpeaHee apudMeTHYecKOoe, MeAuaHa, HauOOoJblllee W HANMEHbIIEE
3HAYEHUS;

OTIepUpPOBaTH HA 0A30BOM YPOBHE MOHITHSIMH: YaCTOTA U BEPOSITHOCTh COOBITHS, CITyIaHBIN
BBIOOD, OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

BBIUUCIISITH BEPOSITHOCTU COOBITUI Ha OCHOBE MOJCYETa YHUCIIa UCXOJI0B.

B nosceonesroii sicuznu u npu usyuenuu Opyeux npeomemos:

OLICHMBATh U CPABHUBATH B MIPOCTHIX CIIY4asiX BEPOITHOCTH COOBITHI B peaslbHOM JKU3HH;

YUTaTh, COIIOCTABIIATH, CPABHUBATh, MHTEPIIPETUPOBATH B IIPOCTBIX CIIy4asX peajbHbIC JaHHBIC,
MIpe/icTaBJIeHHbIE B BUE Ta0NINII, AMArpamMMm, rpaduKoB

Hmems npedcmaeﬂeuue o OMCermezx U HenpepvleHblX Cle‘laﬁHblx eejiuduHax, u
pacnpe@eﬂeHuﬂx, 0 Hezasucumocmu Cﬂyllalele 6EJIUYUH,
umenio npedcmagﬂerme 0 MAMeMamu4eckom OHCUOAHUU U ducnepcuu C.flyltaleblx BelUYUH,



— umMemb HNpeoCcmasieHue O HOPMATbHOM pacnpedeneHul U Npumepax HOPMAibHO
pacnpeoeneHubiX CIy4auHbLX GeTUUUH,

—  NOHUMAMb  CYymb  3aKOHA  OONbWUX Yucel U  BbIOOPOUHO2O Memood UMepeHUs
8eposmHocmet,

—  umMemv npedcmaegieHue 00 YCI06HOU 8ePOSIMHOCIU U O NOJHOU 8ePOSMHOCIU, NPUMEHSMb
UX 8 peweHuu 3a0ay,

—  uMembv NpeocmagieHue O BAMNCHBIX YACMHLIX GUOAX PACHpedeNeHUll U NPUMEHAMb UX 8
peueruy 3a0a4,

—  uMemv npedcmasieHue 0 Koppeasiyuu Ciy4aiunblx 6eIUYUuH, 0 TUHEUHO pecpeccul.

B noeceonesHotl scusnu u npu u3y4eHuu Opyeux npeomMemos:

—  BbIYUCIAMb UTU OYEHUBAM BEPOSIMHOCIU COOLIMULL 8 PEANbHOU HCUSHU,

—  8blOUpamsv N0OxXooauUe Memoobl NPeoCmagieHus U 06padoOmKu OaHHbBIX,

yMemb peuams HeclO0XCHble 3a0ayu HA NpUMeHeHUue 3aKOHA OONbUUX YUcel 8 COYUONIOUl,
cmpaxoeanuu, 30pagooxpanenul, obdecnedenuu 0OE30NACHOCMU HACENeHUs 6 UPe38blUaUHbIX
cumyayusx

Texcmoeswie 3a0auu

— Pematp Heco)KHBIE TEKCTOBBIC 3314 Pa3HBIX THUIIOB;

— aHaJIM3WPOBATh YCJIOBUE 3a/Jayd, IPH HEOOXOAMMOCTH CTPOWTH Ui €€ peIIeHUs
MaTEMaTHIECKYIO MOJIEIIb;

— TOHUMATh M HCIIOJNIB30BATh JUIS PEHICHUs 3aJadll MH(POPMAIUIO, MPEACTaBICHHYIO B BHIE
TEKCTOBOH M CHMBOJIBHOM 3aITUCH, CXEM, TaOJIHII, TUarpamMmm, rpaikoB, pUCYHKOB;

— JIeCTBOBATH 10 AITOPUTMY, COJIEPIKAMIEMYCS B YCIIOBUH 3a/1a49H;

— HCTOIB30BATh JTOTUYECKUE PACCYKACHUS NP PEIICHUH 3a/1a4H;

— paboTaTh ¢ UW30OBITOYHBIMH YCIOBHSMH, BBIOMpas H3 Bcel WHPOpPMaNUKU, IaHHBIC,
HEOOXOIUMBIC JJIS PEIICHUS 3a/Ia4H;

— OCYILIECTBIISITh HECIOKHBIN MepeOop BOZMOXKHBIX PEIICHHIA, BEIOUpas U3 HUX ONTHMAIILHOE
10 KPUTEPHSIM, CHOPMYIIMPOBAHHBIM B YCIIOBUH;

— aHAIM3HPOBATh M MHTEPIPETUPOBATH MOJTYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHS 3aadH,
BBIOUpATh PENICHHUS, HE TIPOTHBOPEYAIIIE KOHTEKCTY;

— pelaTh 3aJ1a4M Ha pacueT CTOMMOCTH TIOKYIIOK, YCIIYT, TIO€3/I0K U T.IT.;

— pemaTh HECJIOXXHBIC 3a7add, CBS3aHHBIE C JOJEBBIM YYacTHEM BO BIAJICHUU (PHPMOH,
IPEINPHUITHEM, HEBIKUMOCTHIO;

— pemaTh 3aJayd Ha MPOCTBIC MPOUEHTHI (CHCTEMbl CKUIOK, KOMHCCHU) M Ha BBIYHUCICHUE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPESIUTOB U UIIOTEK;

— pemaTh MpakTHYECKHE 3aladyd, TPeOyIIlne HCTOIb30BAaHUS OTPHUIATEIBHBIX YHUCEN: Ha
OIIpENICICHUE TEMIIEPATyphl, Ha ONpEACICHUE MOJOXKCHHUS HAa BPEMEHHOW ocu (10 Haieil
9pBl W TOCJE), Ha JABUKCHUE JICHEXKHBIX CPEJCTB (MPUXOM/pacxoj]), Ha OIpeesiCHUe
TJTyOUHBI/BBICOTHI U T.I1.;

— HCIOJB30BATh MOHATHE MacIITada /Ul HAXOXKIIEHUS PACCTOSIHUN M JIJTMH Ha KapTax, IJIaHax
MECTHOCTH, TTAHAX ITOMEIIECHUH, BBIKPOWKAX, TP pabOoTe Ha KOMITLIOTEPE | T.II.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos:
pelaTh HECIOKHBIC IPAKTUYCCKHE 337a9l, BO3HUKAIOIINE B CUTYallUsIX TOBCETHECBHOM KU3HU

Pewams 3a0auu pasnvix munog, 8 mom uucie 3a0auu NOGbIUEHHOU MPYOHOCMU,
—  guIOUpamb ONMUMANBHBIN MEMOO peuletusl 3a0ayu, pacCMampusas pasiuinsie Memoovl,
—  cmpoums MoOenb peuletus 3a0ayu, nPposooUMb 00KA3AMENbHblE PACCYHCOCHUS,



pewiams  3a0auu, mpebyrowue nepebopa 6apuUAHMO8, NPOBEPKU VCI08Ul, 8blOOpa
ONMUMATILHORO pe3yIbmama;

AHATUBUPOBAMb U  UHMEPNPEMUPOBAMsb pe3yibmamsl 6 KOHMeKCme YCI08Us 3a0ayl,
8b10Upams peuieHus, He npomusopeyaujue KOHMeKCcmy,

nepesooums npu peueHuu 3a0a4u UHGOPMayuro Uz 00HoU hopmvl 8 Opyeylo, UCNOIb3YS NPU
He0OX00UMOCmuU cxemvl, mabauywl, 2paguxu, OUazpammol;

B nosceonesnotl scuznu u npu uzyueHuu opyeux npeomemos:
peuwams npakmudeckue 3a0a4u u 3a0a4u u3z opyeux npeomemos

T'eomempusn

OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMH: TOYKa, MPSIMasi, IUIOCKOCTh B MPOCTPAHCTBE,
NapajuieIbHOCTh ¥ MEPICHANKYIIIPHOCTD MPSMBIX U TUIOCKOCTEHH;

pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TpH3Ma, MUPaMUA, MPSMOYTOJIbHBINA
napaieNnenunen, Kyo);

u300pakaTh H3ydaeMmble (UTYpBl OT PYKM M C NPUMEHEHHEM IPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

Jenath (BBIHOCHBIC) TUIOCKHE YEPTE)KU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (HUTYp: BHUJ
CBEpXY, COOKY, CHU3Y;

U3BJICKaTh HH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUICCKHUX (PUTypax, MPEACTABICHHYIO
Ha YepTekKax U PUCYHKaX;

NpUMEHSTh Teopemy [Indaropa mpu BEIMUCICHUH YJIEMEHTOB CTEPEOMETPUIECKUX DUTYD;
HaXOIUTh OOBEMBI M IUIOMIAJM IOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHHKOB C
pUMEHEHUEM (HOPMYIT;

pacro3HaBaTh OCHOBHBIE BHIbI TEJ BpallleHUs (KOHYC, IIHWIUHIP, chepa U map);

HAXOIUTh OOBEMBI W IUIOIIAJHM TOBEPXHOCTEH MPOCTCHIINX MHOTOTPAHHUKOB H TEJ
BpAILCHUs C IPUMEHEHUEM (POPMYIIL.

B noeceonesnoti scuznu u npu uzyyenuu Opyeux npeomemos:

COOTHOCHUTH a0CTPAKTHbIE F€OMETPUYECKUE MOHATUS U (PAKTHI C PEaTbHBIMU JKU3HECHHBIMU
00BEKTAMHU U CUTYALIUSIMU;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp I PEIICHUS TUIIOBBIX
3a/1a4 IIPaAKTUYECKOI0 COACPIKAHNUS;

COOTHOCHTB CJIOM ITOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI pa3IMUHOIO Pa3Mepa;

COOTHOCHUTH O0OBEMBI COCY/I0B OJIMHAKOBOM (hOPMBI pa3IMYHOIO pa3Mepa;

OLIEHUBATh (OPMY IMPABHIBHOIO MHOTOTPAHHUKA IOCIE CHHJIOB, CPE30B U T.II. (OMpEAEIATH
KOJINYECTBO BEPILINH, pedep U rpaHel NOJTy4EHHBIX MHOTOTPAHHUKOB)

Onepuposams NOHAMUAMU. MOYKA, NPAMAS, NIOCKOCMb 8 NPOCMPAHCMEe, NAPALIeTbHOCHIb
U NepneHOUKYIAPHOCHb NPAMBIX U NIOCKOCME,

npUMeHsmb OJisl PeuleHusi 3a0ay 2eomempuyeckue axkmol, eciu YCl08Us NPUMEHEHUS.
3a0aHbvl 8 ABHOU opme;

pewams 3a0ayu Ha HAxoHcOeHUe 2e0MempUiecKUx 6eIUdUH N0 00PA3YAM UNU ATICOPUMMAM,
oenamo  (8bIHOCHbIE) NIOCKUE YepmedcU U3 PUCYHKO8 O00beMHbIX Quayp, 8 mom uucie
pucosams 6uU0 c8epxy, cOOKY, CMpOUmMb CeyeHUuss MHO20ZPAHHUKOG,

u361eKamyv, UHMEPNPEemMuUposams U npeodpas0evleams UHGOPMAYUIO O 2e0MempUiecKux
Queypax, npedcmagnenHyro Ha Yepmexcax,

NPUMEHAMb 2eoMempudecKkue Qakmol 01 peulenus 3a0ay, 8 Mmom yucjie npeononrazaroujux
HEeCKOJIbKO WA208 PeueHusl;

ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe;
dopmynuposams ceoticmea u npusHaxu gueyp;



—  00Ka3b16aMb 2e0MeMPUIECKUe YMEEPHCOCHUSL,

— grademv cMaHOapmMHoOU Kiaccuguxayueii npoCMpancmeeHHvlx Guayp (nupamuosli, npusmbl,
napasnnenienuneovl),

—  Haxooumv 00beMbl U NIOWAOU NOBEPXHOCHEN 2e0MempUdecKux menl ¢ npuMeHeHuem
gpopmyn;

—  BBIUUCIAMb PACCMOAHUA U YeTibl 8 NPOCMPAHCMEe.

B nogceonesHoil scusHu U npu uzyueHuu Opyux npeomemos:
UCNONb306aAMb  CEOUCMBA  2eOMempUieckux gueyp o0nsa pewlenus 3a0ay NPAKMUYECKO20
xapaxmepa u 3a0a4 uz opyaux ooaacmeu 3HaAHU

Bexkmoput u koopounamut 6 npocmpancmaee

— OmnepupoBath Ha 0a30BOM ypOBHE MOHITHEM JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

HaXOJUTh KOOPIMHATHI BEPIIHH Ky0a W IPSIMOYTOJIBHOTO TIapaJuIelIeTuIe/1a

—  Onepuposamv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEE, GeKMOp, MOOYIlb
8eKMOpa, PABEHCMBO BEKMOPOS8, KOOPOUHAMbL BEKMOpPd, Y20l MeHcOy BeKmopami,
CKANAPHOE Npou3eedeHue 8eKmopos, KOIUHeapHble 6eKmopbl,

—  HAXo00umv paccmosiHue mMexcoy 08yMs MOYKAMU, CYMMY 6eKMOPO8 U NPOU3BeoeHuUe 6eKmopa
HA YUCTO, Y20l MelCOy 8eKMopamu, CKAIApHoe NpousgedeHue, packiaovléams 6eKmop no
08YM HEKOJLIUHEAPHbIM 6EKMOPAM,

—  3a0asams NIOCKOCHb YPABHEHUEM 8 0eKAPMOBOU cucmeme KOOPOUHAm,

pewams npocmeiuiue 3a0a4u 6e0eHueM 8eKmopHo20 bazuca

I/Icmopuﬂ mamemamuxku

— OnuceBaTh  OTAENBHBIE BBIJAIOIIMECS PE3YJIBTATHI, IIOJYYEHHBIE B XOJ€ PA3BUTHSA
MAaTE€MaTHKHU KaK HaYyKH;

— 3HaThb NPUMEPHl MAaTEMaTU4YECKUX OTKPBITUH M UX aBTOPOB B CBA3U C OTEUECTBEHHOU U
BCEMHUPHOMN UCTOPHUEH;

IIOHUMATh POJIb MAaTEMATHUKU B pa3BuTuu Poccun
IIpedocmasnsaims 6KIAO GbLOAIOWUXCA MAMEMAMUKOS 6 pPA3eumue MamemMamuk U UHbLX
Hayy4HbIX oOaacmetl;

NOHUMamMb posib Mamemamukuy 6 passumuu Poccuu

Memoowvt mamemamuxu

— IlpuMeHsATh U3BECTHBIE METOIbI IPU PEIICHUU CTAHIAPTHBIX MATEMaTUYECKUX 3a/1a4;

— 3aMeyaTb M XapaKTepH30BaTh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTHM B  OKpYKarouien
JIEHCTBUTEIILHOCTH,

MPUBOJINTh TPUMEPbl MATEMAaTUYECKHUX 3aKOHOMEpPHOCTEM B TMpPUPOAEC, B TOM YHCIIE

XapaKTEPU3YIOIINX KPACOTY U COBEPLICHCTBO OKPYKAIOIIETO MUPA U MPOU3BEICHUN UCKYCCTBA

HUcnonvzoeamsv 0CHOSHbIE MemOObl OOKas’ameﬂbcmea, npoeoc)umb 00KA3amMenbCmeo u
6blNOJIHAMb ONpoeePIHCEHUE,

—  NPUMEHANTb OCHOBHblLE Memoobl PEUEHUA MameMamu4ecKux 361061'4,'

— HA OCHoe6€e mamemanmudecKux 3aKOHOM€pHOCm€ZZ 6 npupode xapakmepuszoeanib Kpacomy u
cosepueHcmeo oKkpyasrcaroujeco mupa u npousee()eHuﬁ uckKyccemea,

NPpUMEHAMb npocmeﬁmue npocpamvmHsle cpedcmea u 9I1eKMmpOHHO-KOMMYHUKAYUOHHblE

cucmembvl npu peuleHuu mamemamudeckKkux 3a0ay



MecTto npeameTa B yueOHOM IJ1aHe

CornacHo y4eOHOMY IUIaHYy Ha UW3yYE€HHE MAaTeMaTHKH Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanust oTBoAuTCSA Mo 5 4. B Hexenmto B 10 m 11 kmaccax. [Iporpamma 6a30Boro ypoBHs
MateMaTuKu paccuutaHa Ha 170 uacoB B 10 kinacce (34 yueOHbIX Henenb), 165 wacoB B 11
kiacce (33 yueOHbIE HEACHH).

TemaTH4eckoe IJIAHUPOBAHUE 110 aﬂreﬁpe 1 HAYaJIaM aHaJIn3a

Ne Kouaun4yecTBo 4acos B K. p.
n/n HaumenoBanue pasaesa paboyeil nporpamMmme
10 kaacc

1. | IloBTOpenue 6 1
2. | CteneHb ¢ ACHCTBUTEIHLHBIM MTOKA3aTEIeM 11 1
3. | Crenennas ¢pyHKIus 13 1
4. | TlokazarenpHast QyHKIMS 10 1
5. | Jlorapudmuueckast GyHKIUS 15 1
6. | Tpuronomerpuueckue GOpMyITbI 24 1
7. | TpuroHomeTpuueCcKue ypaBHECHUS 20 1
8. | IloBropenue 3 1

Uroro 3a rox 102 8

11 kacc

IToBTOpenue 10 1
1. | Tpuronomerpuueckue QyHKIMH 19 1
2. | IlponsBogHast U €€ reOMETPUIECKUAN CMBICIT 19 1
3. | [lpumeHeHue MPOU3BOTHOM K MCCIIEAOBAHNIO (DYHKITUU 14 1
4. | TlpousBosiHas U MHTETpal 12 1
5. | KomOunaTopuka 9 1
6. | DIeMeHTHI TEOPUHU BEPOSITHOCTEH 7 1
8. | UroroBoe moBTOpEeHME 9 1

Wroro 3a roxg 99 8

Coaep:kanue 00y4eHus

Auredpa 10 kiacc

1. IloBTOpenue Kypca ajredpbl 3a 7-9 Kiaacchl

Anrebpanueckue BblpakeHUs. JIMHEHbIE ypaBHEHUS U CUCTEMBI ypaBHeHUil. Yuciosble
HEpPABEHCTBA M HEPABEHCTBA M C OJHOM IMEpEeMEHHOM mepBoM cTeneHu. KBajapaTHbie KOpHHU.
KBanpatHbie ypaBHeHUs 1 HepaBeHCTBa. CBoiicTBa U rpaduku QyHKITUH.

OcHoBHas uelb — OOOOIIMUTH, M CHUCTEMATHU3UPOBATh 3HAHUS IO OCHOBHBIM TeMaM
anreOpsI 3a 7-9 KiI.

2. CTeneHb ¢ JeliCTBHTEJIBHBIM IIOKAa3aTeJIeM

JleiicTBuTENbHBICE 4YHCIA. bBeckoHeUHO  yOBIBaroOmasi TreoOMETpHYECKas IPOrpeccus.
Apudmernueckuil KOpeHb HaTypadbHOU cTerneHn. CTEeTeHb C HATYypaIbHBIM U JICHCTBUTEIIBHBIM
[MOKa3aTeSIMH.

OcHOBHas 1elb — 0000OIIUTH U CUCTEMATU3UPOBATh 3HAHUS O JICHCTBUTEIBHBIX YHCIIAX;
chopMHpOBATh TOHSATUE CTENCHH C JCWCTBUTEIBHBIM TI0Ka3aTejeM; HAy4YWTh IPHUMEHSTh
ornpeaeiieHus apu(hMETUISCKOTO0 KOPHS M CTCIICHH, a TaKXKe WX CBOWCTBA NPHU BBITOJHECHUU
BBIUMCJICHHI U IPE0OPa30BAHNUN BhIPAKCHHIH.

HeoOxoquMoCTh paciupeHuss MHOXKECTBA HATYPAIbHBIX YHCENT JO JCHCTBHTEIBHBIX



MOTHBHUPYETCSI BO3MOXKHOCTBIO BBITIOJIHATD JACHCTBUS, 0OpaTHBIC CIOXKEHHUIO, YMHOKEHHUIO U BO3-
BEJICHHIO B CTEIMEHb, a 3HAYNT, BO3MOKHOCTBIO peliaTh ypaBHeHus x + a = Db, ax = b,

x'=h.

PaccmotpenHbIit B Hayane TeMbI CIOCOO0 oOOpaimieHuss OECKOHEUHOH IMepHOIHIeCKOM
JECATUYHON MpoOU B OOBIKHOBEHHYIO OOOCHOBBIBAECTCS CBOMCTBAMH CXOJSIINXCS YHCIOBBIX
pSAIOB, B YAaCTHOCTH, HAXOXKJICHHEM CYMMBbI OECKOHEYHO YOBIBaIOIIEH TIeOMETPHUYECKOM
MIPOTPECCHUHU.

JleficTBusL HaJ HppalMOHANIBHBIMU YHCIAMH CTPOTO HE ONPEIENSIOTCS, a 3aMEHSIOTCS
JNEUCTBUSIMU HaJ UX MPUOIMKEHHBIMU 3HAYEHUAMH — PALIMOHATbHBIMU YUCIIAMH.

B cBi3m ¢ paccMOTpeHHEM  TOCJENOBATEeNIbHBIX  PAlMOHAJIBHBIX  MPUOJIMKEHUH
HUPPAIMOHAIBHOTO YHKCa, a 3aTeéM M CTENEeHH C HUPPALMOHAIBHBIM I[IOKa3aTeleM Ha
MHTYUTUBHOM YPOBHE BBOJUTCS MOHSATHE MPEJiesa MOCae0BaTeIbHOCTH.

ApudmeTrueckuil KOpeHb HATYpaIbHOW CTETICHH 1> 2 U3 HEOTPHUIATEILHOTO YHCIa U €ro
CBOICTBa M3JIaratoTcsl TPAIUIIMOHHO. Y4Yaliuecs JOHKHBI YMETh BBIUMCIIATH 3HAUCHHSI KOPHS C
MTOMOIIBIO OIPEICNICHUS] U CBOWCTB W BBIMOJHATH MPEOOpPa30BaHUs BBIPAKCHHMA, COJEPIKAIIIX
KOPHH.

Crenenb ¢ MppalMOHATBHBIM TOKA3aTEJIEM MOSICHIETCS Ha KOHKPETHOM IpUMeEpe: YUCIIO
3/\2paCCManI/IBaeTC}I KaK TIOCIICIOBATEIBHOCTh PAIMOHANBHBIX TPUOIMKCHUN 31’4, 31'41,
3nmeck ke (QOpMYNMHPYIOTCSI W JIOKa3bIBAIOTCS CBOWCTBA CTEMEHU C JEHCTBUTEIHHBIM
MoKasaTejeM, KOTOpble OYyIyT MHCIONb30BaThCS IMPH PELICHUH YpaBHEHHM, HEPaBEHCTB,
WCCIIeIOBAaHUH (DYHKIIHH.

3. Crenennasi pyHKums

Crenennas ¢yHkumsi, ee cBoictBa W rpaduk. B3aumuo obOparable (pynkmuu. CroxHbIE
¢bynkuuu. JIpobHo-nuHeliHas ¢yHKuusa. PaBHOCWIBHBIE ypaBHEHHs M HepaBeHcTBa. Mppa-
LMOHAJIbHBIE YpaBHEHUS. Mppayuonanvhbvle HepaseHcmeada.

OcHoBHas wnenb — OOOOIIUTH M CHCTEMATU3MPOBATh M3BECTHBIE M3 Kypca anredpsl
OCHOBHOM IIKOJBI CBOMCTBA (DYHKIMI; M3y4UTh CBOWCTBA CTENEHHBIX (DYHKIIMH W HAYy4HTh
OPUMEHSATh WX TPU PEUICHWH YpPaBHEHHWH W HEPAaBEHCTB; C(POPMHPOBATH IOHITHE
PaBHOCUJIIBHOCTH YPaBHEHU, HEPABEHCTB, CUCTEM YPABHEHUN U HEPABEHCTB.

PaccmoTrpenne CBOMCTB CTENEHHbIX (DYHKIMHA M MX TpaUKOB MPOBOIAUTCS IMOITAIHO, B
3aBUCHUMOCTHU OT TOTO, KAKUM YHUCIJIOM SBIIE€TCS MOKa3aTelb: 1) YETHBIM HATYPaJIbHBIM YHCIIOM;
2) HEYETHBIM HATypaJbHBIM YHUCJIOM; 3) YMCIIOM, MPOTHUBOMOIOKHBIM YETHOMY HATYpPaJbHOMY
4uciy; 4) YUCIOM, POTUBOIOJIOKHBIM HEUETHOMY HATYPabHOMY YHCITY.

O0ocHOBaHMSI CBOWCTB CTENEHHOW (YHKIMH HE TPOBOAATCS, OHH CIEIYIOT W3 CBOMCTB
CTENEHH C JIEHCTBUTENBHBIM TOKa3aTeneM. Hampumep, Bo3pacranue ¢yHkimu y = x” Ha mpo-
MexyTke x >0, r1e p — MOJI0KUTEIBHOE HEIeNIOe YHCIIO0, cieayeT U3 cBoicTBa: «Ecim 0 <x1<
x2, p>0, T0 y(X1)<y(X2). Ha mpumepe creneHHbIXx (GyHKIMN ydyaliuecs: 3HaKOMSTCSA C MOHATHEM
OTpaHUYEeHHON (YHKIIUH.

PaccmarpuBaroTcss (yHKUIMH, Has3bIBaeMble B3aUMHO oOOpaTHBIMU. BaxHo oOpatuth
BHUMAaHHUE Ha TO, YTO HE BCAKasi PyHKIMS UMeeT OOpaTHYyIo.

3HAKOMCTBO CO CJIO)KHBIMU M JIPOOHO-TIMHEHHBIMM (YHKIMSIMU HAUMHAETCS Ccpa3y Moclie
M3Y4YEeHHUsS B3aMMHO OOpaTHbIX (YyHKUMH. BBonmdrca pasHble TEepMHUHBI A1 00O03HAYEHUS
CIIO)KHOW (YHKUMHU (CYNEepIO3UIMs, KOMIIO3UIMS), HO YINOTpeOaseTcss JUIIb OJUH. ITOT
MaTtepual B Kiaccax 6a30BOro ypoBHsSI U3y4aeTcs JIUIIb B 03HAKOMUTEIHHOM IUIAaHE.

OmnpeneneHysi paBHOCUIBHOCTH ypaBHEHUM, HEPABEHCTB M CUCTEM YpPaBHEHUH M CBOMWCTB
PaBHOCHJIBHOCTH JIA€TCS B CBSI3U C MPEACTOSUINM U3YYEHUEM HPPALMOHANIbHBIX YPAaBHEHUMH, He-
PaBEHCTB U CUCTEM MPPALMOHATIBbHBIX YPAaBHEHU.

OCHOBHBIM METOJIOM PEIICHHS HUPPALMOHAIBHBIX yYpaBHEHUU SBJISETCS BO3BEIACHHE 00X
yacTel ypaBHEHMsI B CTENEHb C IIEJIBIO MEpeXoa K palMOHAIBHOMY YPaBHEHUIO-CIIEICTBUIO
JAHHOTO.

C nomompio rpauKoB peHiaeTcss BOIPOC O HAIMYMM KOPHEW M UX 4YHCIe, a TaKkkKe O
HaXO0XJIEHUU MPUOIMKEHHBIX KOPHEH, €ClIM aHAIUTUYECKU PELINTh YpaBHEHHUE TPYIHO.



N3yuenne mppannoHaIbHBIX HEPABEHCTB HE SIBIAETCS 00s3aTEIbHBIM JJISI BCEX y4allluXcs.
[Ipu ux u3ydyeHuun Ha 0a30BOM YpPOBHE OCHOBHBIM CIIOCOOOM pEIIEHUS SIBJISETCS CBEIEHUE
HEPaBEHCTBA K CUCTEME PALIMOHAJIBHBIX HEPABEHCTB, PABHOCUJIBHON JaHHOMY.

4. Iloxka3atenbHasi QyHKIUSA

[lokazatenpHast QyHKIUs, ee cBodctBa U rpaduk. IlokasaTenpHble ypaBHEHUSI.
[loka3zaTenbHble HepaBeHCTBa. CUCTEMBI MOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

OcHOBHas 1edb — U3YYUTh CBOWCTBA IMOKa3aTeIbHOW (YHKIIMHM, HAYYHTh peEIIaTh
MOKa3aTeIbHbIE YPAaBHEHUSI U HEPABEHCTBA, CUCTEMbI [T0KA3aTEIbHBIX YPAaBHEHU.

CpolicTBa MOKa3aTeNbHOW (YHKIUH Y= @' MOJHOCTBIO CIEIYIOT M3 CBOMCTB CTEIEHHU C
JEUCTBUTENIbHBIM TIOKA3aTEJIEM. HaanMelp, BO3pactanue QYHKIUH y — a', ecida >1, cienyer
3 cBoMCTBA cTeneHu: «Ecin x,< x, TO aX <aX2an/1 a>1».

Pemenne OONBIIMHCTBA MOKA3aTENbHBIX YPAaBHEHWH W HEPABEHCTB CBOJUTCS K PEIICHUIO
MPOCTEUIIINX.

Tak Kak B XOJ€ pELICHUS MNpPEIJIaraéMblX B OTOM TEME IOKa3aTEJIbHbIX YpPaBHEHUU
PaBHOCHUJILHOCTh HE HApyIIaeTCs, TO MPOBEpPKAa HAWJIEHHBIX KOpHEW HeoOs3aTenbHa. 37eCh
CHUCTEMbI YPaBHEHHM M HEPABEHCTB PEHIAIOTCSA C MOMOIIbI0 PaBHOCUIIBHBIX MpPeoOpa3oBaHUiL:
MOACTAaHOBKOM, CJIIOKEHUEM MIIM YMHOKEHUEM, 3aMEHOM MIEPEMEHHBIX U T. 1.

5. Jlorapudpmuyeckas GpyHKums

Jlorapudpmsl. CpoiictBa norapudpmoB. JlecATHUHbE M HATypalbHble JIOTapU(MBL
Jlorapupmuueckass ¢GyHKuus, ee cBoWcTBa U rpaduk. Jlorapudmuueckue ypaBHEHHS.
Jlorapudmraeckre HEPaBEHCTBA.

OcHoBHas neab — c(hOpMUPOBaATh MOHATHE JorapudmMa 4YMCIA; HAYYUTh HPUMEHSThH
CBOWCTBa JIOTAapU(MOB TMpPH pEIICHUH YPABHEHWH; W3yYUTh CBOKCTBA JIorapu(PMUUIECKOH
(GYHKLIMU U HAYYUTh NMPUMEHATH €€ CBOMCTBA NpPHU PEIICHHM JIOTapu(PMUUECKHX YpaBHEHUH U
HEPaBEHCTB.

Jlo 3Toil TeMbl B Kypce aireOpbl HM3y4daluch Takue (YHKIMM, BBIYMCICHHE 3HAYCHUN
KOTOPBIX CBOAMJIOCH K YETHIpEM apH(PMETHYECKUM ACHCTBUSM U BO3BEACHHUIO B CTENeHb. st
BBIYMCIICHUs] 3HAY€HUH sorapudMuyeckoil (yHKUIMU HYXKHO yMETh HaXOAWUTh JIOTapU(MbI
YHCEJ, T. €. BBIIOJIHIATH HOBOE JUISI YUAIIUXCS JIeHiCTBAE — Jorapu(MupoBaHue.

Ilpu 3HakomcTBe C JorapupmMamMu 4YHMCeT U MX CBONCTBAMHU TIOJIE3HBI IMOAPOOHBIE WU
HarJIsiTHbIE OOBSICHEHHUS J1aXe B POPMIBHBIX KJIaccax.

Jloka3aTenbCcTBO CBOMCTB Jorapudma omnupaercs Ha ero ompeneneHue. Ha mpaxtuke
paccMaTpUBalOTCS JIOTapH(MBI 110 pa3IMYHBIM OCHOBAaHUM, B YaCTHOCTH 110 OcHOBaHUIO 10 (1e-
CATHYHBINA JIorapudM) M 1O OCHOBAaHHUIO e (HaTypajbHbIM Jorapudm), OTCIOla BO3HHMKAET
Heo0X0IMMOCTh (hOpMYJIBI TIEpexojia OT jorapudma 1o oJHOMY OCHOBAHMIO K jorapudmy mo
JIpyroMy OCHOBaHHMIO. Tak Kak Ha MH)KEHEPHOM MHKPOKAJIBbKYIATOpEe ecTh KiaBuim Ig u In, To
JUTSL BBIYMCIICHUS JIOTapudMa 1o OCHOBAHUSM, OTIMYHBIM 0T 10 U e, Hy’)KHO IPUMEHHTH (HOpMY-
Ty nepexoja.

CroiictBa  jorapudMuyeckod  (QPyHKIIMHM aKTUBHO  HCIOJB3YIOTCS TPU  PEIICHUH
Jorapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB.

N3yuenne cBoWCTB JsorapudmMudeckol (YHKIMH TMPOXOJUT COBMECTHO C PEIICHHEM
YPaBHEHUH U HEPABEHCTB.

[Ipu pemenun ngorapuMUUECKUX ypaBHEHMH M HEPABEHCTB BBINOJIHAIOTCS pa3iIM4YHbIC UX
npeodpazoBanus. [Ipu 3ToM yacTo HapymaeTcs paBHOCHIBHOCTB. [103TOMY IpH perieHuu Jiora-
pudmMHUYecCKUX ypaBHEHHH HEOOXOAuMO JIMOO JeNaTh MPOBEPKY HAMJICHHBIX KOPHEH, 1160
cmpo20 cnedums 3a GbINOJIHEHHLIMU NpPeoOpa308aAHUAMU, 6blAGIASL NOJYYEeHHble YPAGHEHUs -
cnedcmaust U 000CHOBLIBASL KAXNCObLLL dman npeoopasosanus. Ilpu pemeHun gorapuMuIecKux
HEPaBEHCTB HYXXHO CIIEIUTh 3a TeM, YTOObI pABHOCHJIBHOCTh HE HapyIlalack, TaK Kak MPOBEPKY
pelleHs] HEPaBEHCTBA OCYIIECTBUTH CI0XKHO, a B PAJIE CIIy4yaeB HEBO3MOKHO.

6. Tpuronomerpuyeckue GpopmyJibl



Pagnannas mepa yrna. [loBopoT Touku BOKpYr Havaia koopauHar. OmnpeneneHue CUHyca,
KOCHHYCa M TaHI'€HCa yrja. 3HaKM CHUHYyCa, KOCHHYCa W TaHI€HCa. 3aBUCHMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM U TaHI'€HCOM OJHOI'0 M TOTO K€ yrija. TpUroHOMETPUYECKHUE TOXKAECCTBA.
CuHyC, KOCUHYC M TaHT€HC YIJIOB OC U -a. Popmyibl cinoxeHus. CHHYC, KOCHHYC U TaHT€HC
nBoiHOro yria. CuHyc, KOCHHYC ¥ TaHT'€HC MOJIOBUHHOTO yria. ®opmyns! npuseaenus. Cymma
1 pa3HOCTh cuHYcoB. CyMMa U pa3HOCTb KOCUHYCOB. [Ipou3zgedenue cunycos u KOCUHycoa.

OcHoBHas 1enp — cPOpPMHUPOBATH MOHATHS CHHYCA, KOCHHYCA, TAHT'€HCA, KOTAHTE€HCa
qyciaa; Hay4UThb NPUMEHATh (POPMYJbl TPUTOHOMETPHM JJIsl BBIUMCIICHUS 3HAYEHUH TpUTO-
HOMETPUYECKHX (YHKUMI M BBITIOJIHEHUS MPeoOpa3oBaHUil TPUTOHOMETPHUECKUX BBIPAKEHUIA;
HAYYHUTh PEIIaTh MPOCTEHIINE TPUTOHOMETPHUYCCKUE YpaBHEHHs SINX = &, COSX =anpu a = 1, -
1, 0.

PaccmatpuBas onpeneneHus CMHyca M KOCHHYCAa JEUCTBUTEIBHOTO YHUCIA d, €CTECTBEHHO
pElINTh camble IPOCTBIE YpaBHEHUS, B KOTOPHIX TpeOyeTcs HAaWTH YHUCIIO d, €CIIM CUHYC WIN
KOCHHYC €ro HM3BecTeH, Hampumep ypaBHeHus Sina = 0, cos a = 1 u 1. m. I[lockonpky s
0003HaueHHsI HEM3BECTHOTO TI0 TPAJIUIMH HCIIONB3yeTCsl OyKBa X, TO 3TH YpaBHEHUS 3allMChIBa-
0T Kak 00b1H0: SINX = 0, COSX= 1 u T. 1. Perenus 3TUX ypaBHEHHUH HAXOIATCS C IMTOMOIIBIO
€IUHUYHOU OKPYKHOCTH.

IIpu u3yueHuu cTemeHeil yucen paccMaTpuBanuch ux cpoiicta a8’ @ = ¢’a% aP~% = ”:a’
[lonoGHBIE CBOWCTBA CHpaBeAJMBBI M s CHHYCa, KOCHMHYCa W TaHIeHCAa. JTH CBOWCTBA
Ha3bIBalOT (QopMylnaMu ciloxeHus. [IpakTHYeckM OHHU BBIPAXKalOT 3aBUCHUMOCTb MEXAY
KOOpJAMHATaMHM CyMMBbI WJIM Pa3HOCTH ABYX uucen a u P uepe3 koopauHatel uncen a u (3. dop-
MYJIbl CJIOXKEHHUS TOKa3bIBAIOTCA I KOCUHYCa CYMMBI MJIM Pa3HOCTH, BCE OCTaJIbHbIE (hOPMYIIbI
CJIOKEHUS IOTY4YaroTCsl KaK CIICICTBHUS.

@opMyIbl CIOXKEHUS SBISAIOTCS OCHOBHBIMH (DOpMyJaMH TPUTOHOMETPUH, TaK Kak Bce
JIpYre MOKHO TOJYYUTh KaK CIEJCTBHUS: (OPMYJbl JBOMHOIO M TOJOBHUHHOIO YIJIOB (s
KJIacCOB  0a30BOTO ypOBHS HE SBISAIOTCA  00s3aTelNbHbIMU), (QOPMYJIBbl MPUBEICHMS,
npeoOpa3oBaHusl CyMMBI M Pa3HOCTH B TMPOW3BENCHHE. M3 (hopmyn clodceHuss 8bl800AMCA U
Gopmynel 3amensvt NPousgeoeHUsi CUHYCO8 U KOCUHYCO8 UX CYMMOU, 4MO NpUMeHsemcs npu
peutenuu ypasHeHuil.

7. TpuroHomMerpuyeckue ypaBHeHUs

VYpaBHeHust COSX = a, SiNX= a, tgx = a. TpuroHoMeTpHUUCCKHE YpaBHEHUS, CBOASIIMECS K
anreOpandeckuM. OOHOpoOHble U NuHeliHble YpasHeHus. MeToapl 3aMeHbl HEU3BECTHOTO U Pa3-
JIOKEHUSI HAa MHOXHUTENU. Memoo oyeuku J11egoll u Npaeol yacmei MpuecoHOMempuiecko2o
ypasnenus. Cucmemvl mpueoHoMempuieckux ypagueHutl. Tpueonomempuueckue HepaseHcmada.

OcHoBHas uenb — cHopMHpPOBATH MOHATHUS APKCHHYCa, apKKOCHHYCa, apKTaHIeHca
Yrcia; HAYYUTh pEIIaTh TPUTOHOMETPHUYECKHE YPAaBHEHHS M CHUCTEMBl TPHUTOHOMETPHUYECKUX
YpaBHEHUH, HCIIONB3Yys PA3TMYHBIE MPHUEMBI PEIICHHS, O3HAKOMUTh C TPHUEMaMU PpELICHUS
TPUTOHOMETPHYECKIX HEPABEHCTB.

Kak u mpu pemienun anreOpanveckux, MOKa3aTeIbHBIX W JOTapU(PMUYECKUX YPaBHEHHIA,
pelIieHre TPUTOHOMETPUYECKUX YPaBHEHHMH MyTEeM pPa3IMYHBIX MpeoOpa3oBaHUN CBOIUTCS K
PELICHHUIO IPOCTEUIINX: COSX = @, SINX= a, tgx = a.

PaccMoTpeHne mnpocTeHIIMX ypaBHEHHMM HAYMHAETCA C ypaBHEHUA COSX = g, TaK Kak
(dopmyra ero KopHeii npoie, 4eM GpopMmylia KOpHeH ypaBHeHHUs SINX = a (B MX 3aIMCH YacTO HC-
HOJIL3YETCS HEOOBIYHBIN Ui ydalquxcs ykaszaTenb 3Haka (-1)"). Pemenue 6ojee CIOXKHBIX
TPUTOHOMETPHUECKHUX ypaBHEHU, Korja BBITTOJIHSFOTCS anreOpanveckue u
TPUTOHOMETPHUUYECKHE TPE0OPa30BaHNUs, CBOJUTCS K PELICHUIO IPOCTEHILINX.

PaccmaTtpuBarorcs  ciaemyromue TUIBI  TPUTOHOMETPUYECKMX YPAaBHEHMN: JIMHEWHBIE
OTHOCHTEJIBHO SINX, COSX Wik tgX; CBOIAIIMECS K KBaJAPATHBIM M JPYrMM aJre0pandecKiuM ypaB-
HEHHMSIM TIOCJIE 3aMEHbl HEHM3BECTHOT'O; CBOJAAILIMECS K TMPOCTEHIINM TPUTOHOMETPUYECKHM
YPaBHEHUSIM TOCIIE PA3JI0KEHHUS] HA MHOKUTEIIH.

Paccmampuearomess  npocmetiwue  mpuconHomempuieckue — HepaseHcmed,  Komopvle



peutaromces ¢ NOMOubro eOUHUYHOU OKDYIHCHOCMU.

8. IloBTOpeHne

CreneHp ¢ NEHUCTBUTENBHBIM  IOKas3aTesleM. MppanuoHanbHble — ypaBHEHHUS.
[loka3zarenbHble ypaBHEHHS W HepaBeHCTBa. Jlorapudmuyeckne ypaBHEHUS W HEPaBEHCTBA.
Pemenue 3a1a4 NOBBIIEHHON TPYIHOCTH.

OcHoBHas 1eib — O0OOUIUTh M CHUCTEMATU3UPOBATh 3HAHHUS IO OCHOBHBIM TEeMam
anreOpbl U HaYall MAaTeMaTHYECKOro aHamu3a 3a 10 kiacc.

11 kaacc
1. Tpuronomerpudeckue GyHKINH

OO6nacTp ornpeeneHuss © MHOYKECTBO 3HAUCHHUH TPUTOHOMETPUYECKHX (PYHKIUI. YeTHOCTB,
HEYETHOCTh, NEPUOUYHOCTh TPUTOHOMETpHUeCKuX (GyHKUuH. CBOMCTBa QYHKIUU Yy=COSX U €€
rpa¢uk. CpoiictBa ¢QyHKIMH y=sinx u e€ rpaduk. CoiictBa pyHkumu y=tgx u e€ rpaduk.
OOpatHble TPUTrOHOMETpUYECKHE (DYHKIINU.

OcHogHas yenb — U3YyYUTh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKLIMN, HAYUUTh Y4allluXCst
IIPUMEHSATh 3T CBOWCTBA NPHU PEILICHUU YPAaBHEHUH M HEPABEHCTB; HAYUYUTh CTPOUTH I'paduKu
TPUTOHOMETPUUYECKUX (PYHKIMN, UCTIOIB3YS pa3InyHble IPUEMBI TIOCTPOEHUS TpaduKOB.

Cpenu TpUTOHOMETPUYECKUX (POpMYI clieAyeT 0co00 BBIACIUTH T€ (OPMYNbI, KOTOpHIE
HETIOCPEJICTBEHHO OTHOCSITCS K HCCIICIOBAHUIO TPUTOHOMETPUYECKUX (PYHKIIUH M TTOCTPOCHUIO
ux rpadukos. Tak, Gopmyisl sin(-X)=-sin X u cos(-X)=COS X BBIPAKAIOT CBONCTBA HEUECTHOCTH H
YETHOCTH (PYHKIIMH y=SIn X U y=COS X COOTBETCTBEHHO.

Iloctpoenue rpaduKOB TPUTOHOMETPHUECKUX (DYHKIMN TPOBOJUTCS C UCIOJIBb30BAHUEM HX
CBOMCTB M HauMHaeTcs ¢ MmocTpoeHuss rpaduka QyHkuuu y=cosx.C mnomompio rpaduxos
TPUTOHOMETPUYECKUX (YHKIUI pelarTcs MPOCTeHIINe TPUTOHOMETPUYECKUE YpaBHEHUS U
HEpPaBEHCTBA.

VYuebHast 1enb — BBEJACHHME IOHATHS TPUTOHOMETPUYECKOW (YHKUIUH, (HOpMUPOBAHHE
YMEHUH HaXOIUTh OO0JIACTh OIpPENeTIeHUs] W MHOXECTBO 3HAYCHHUS TPUTOHOMETPUYECKHX
¢byHKINH; 00yyeHHe UCCIIEIOBAHUIO TPUTOHOMETPUYECKUX (PYHKIIMI Ha YETHOCTh U HEUETHOCTh
U HaXOXACHUIO Tiepuona (YHKIUM, W3y4eHHWE CBOMCTB (QYHKIUH y = COS X, OOydeHHe
MOCTPOEHHIO Tpaduka PyHKIMK U TPUMEHEHHUIO CBOMCTB (DYHKIIMU MPH PELICHUH YpaBHEHUH U
HEPaBEHCTB; M3YYCHHE CBOMCTB QYHKIIUH Y = Sin X, O0y4EeHHE MOCTPOCHHIO Tpaduka GyHKIHH 1
MIPUMEHEHHUIO CBOMCTB (DYHKUHUHU TPU PEUICHUU YpaBHEHHWH M HEPABEHCTB; O3HAKOMIICHHE CO
cBOMCTBaMHM (YHKIIMH y = tg X U y = ctg X, H3y4eHHE CBOMCTB QYHKIIUHU Y = COS X, OOy4CHHE
MOCTPOEHHIO rPaUKOB GYHKIMI U MPUMEHEHHUIO CBOMCTB (DYHKIIHMIA IPU PELICHUN ypaBHEHUN U
HEPaBEHCTB,

2. IIpou3BoaHasi M €€ reoMeTPHYECKHH CMBICJI

[Ipenen mnocnenoBatenbHOCTU. HempepbiBHOCTE GyHKIMH. OnpeneiaeHue MTPOU3BOIHOM.
[lpaBuno  aguddepenmmpoBanusi. IlpowsBognas creneHHoi  ¢yHkuuu.  IlpowsBogHBIE
3JeMEHTapHBIX QYHKIUN. [ €OMETpUYECKHII CMBICIT TIPOU3BOTHOM.

OcnoéHas yenb — TOKa3aTh YYAIIUMCS LIEIECOOOPAa3HOCTh W3YyUEHHs] NMPOM3BOJHOW U B
JabHEHIIEM TepBOOOpa3HOM (MHTErpaia), Tak Kak 3TO HEOOXOAMMO NpPU PEIICHHH MHOTHUX
MPAKTUYECKUX 3aJad, CBSI3aHHBIX C HCCIICOBAaHHEM (U3MUECKUX SIBIICHUH, BBIUYMCICHHEM
IUIOMIAZe KPUBOJIMHEHHBIX (GUTYyp u OOBEMOB Tel C TPOM3BOAHBIMH TpPaHUIIAMH, C
nocrpoerreM rpadukos Gpynaknuid. [Ipexae Bcero, caeayer mokasarb, 4To GyHKIHH, rpadgukaMu
KOTOPBIX SIBJISIFOTCS. KPUBBIE, OMMMCHIBAIOT BAXKHBIE (PU3NYECKUE U TEXHUYECKHE MPOIIECCHI.

YcBoeHHE TEOMETPUYIECKOTO CMBICIIA TIPOM3BOIHON U HANTMCAHWE YPaBHEHHUs KacaTeIbHOU K
rpaduky GyHKIIUU B 3aJaHHON TOYKE SIBISIETCS 0053aTEIbHBIM JJIsI BCEX YUAILUXCS.



OnnajeHue mpaBwiIaMu TUGGEPESHIIUPOBAHUS CYMMBbI, MPOU3BEACHHUS M YaCTHOTO JIBYX
(GyHKIWH, BBIHECEHHS IMOCTOSIHHOTO MHOMKHTENS 3a 3HaK MPOWU3BOJHON, 3HAKOMCTBO C
mudhepeHIIPOBAaHUEM CIIOKHBIX (DYHKUHUNA U Npasuiam Haxodxicoenus npou3sooHol 0OpamHtoul
@yHKyuu;00yIeHNE UCTIONB30BAHMIO (hOPMYIIBI TIPOU3BOAHON cTenenHoit ¢ynxmuu f (x) = xP
Ui JII00Oro  JIGUCTBUTEIBHOTO  p;()OPMHPOBAHHME YMEHHUH  HAXOIWTh  IPOM3BOJHBIC
3JIEMEHTAPHBIX (DYHKIIHMIT;3HAKOMCTBO C T€OMETPHUECKUM CMBICIIOM MPOM3BOIHON O0y4YeHHe
COCTaBJICHUIO YPaBHEHUI KacaTeIbHOM K rpaduky QYHKIHH B 33 JaHHOH TOUKE.

3. IlpumeHeHHe MPOU3BOIHOM K HCC/IeA0BAHNIO PYHKIUIA

Bospacranue u yopiBaHue QyHKIUH. DKCTpeMyMbl GpyHKIuH. Hanbonbliee 1 HauMeHblee
3HaueHus QYHKIMU. [lpoussoonas 6mopozo nopsaoka, 6bINYKIOCMb U MOUKU nepecudd.
IocTpoenue rpaduKkoB HyHKITHIA.

OcHoeHas yenb— SBISAETCS JEMOHCTPALMSA BO3MOYKHOCTEH NPOM3BOJAHOM B HCCIIEIOBAaHUU
CBOWCTB ()YHKIIMHA M TMOCTPOEHUHM HX TIpadUKOB M NPUMEHEHHE IMPOU3BOJHON K PEIICHHIO
MIPUKJIAIHBIX 3a7a4 Ha ONTUMHU3ALHUIO, TOMOIHUTEIBHO —TIPUMEHEHHE TeopeMsbl Jlarpamxka miis
00OCHOBaHMS JIOCTaTOYHOT'O YCIIOBHS BO3pAaCTaHMA U yObIBaHHSA QYHKIUH, TeopeMbl depma u
€€ reOMETPUYECKOMY CMBICITY, @ TaKK€ AOCTaTOYHOMY YCJIOBHUIO DKCTPEMYMa, 3HAKOMCTBO C
MOHATUEM ACUMITOTHI, IIPOU3BOAHOM BTOPOro MOpsAKAa M €€ IPUIOKEHHUE K BBIBICHUIO
MHTETPAJIOB BBINYKIOCTH (YHKLMHU, 3HAKOMCTBO C Pa3JIMYHBIMU MPUKIAJAHBIMU NIPOrpaMMaMH,
MO3BOJISIOMIMMU TIOCTPOUTH TPaPUK PYHKIIUH U UCCIEA0BATH €TI0 C MOMOIIBI0 KOMIIBIOTEPA.

VYdeOHas 1e1b — 00y4eHHe MPUMEHEHHIO JIOCTaTOYHBIX YCIOBHI BO3pAcTaHUS M YOBIBAHHS K
HaXOXJICHUIO MPOMEKYTKOB MOHOTOHHOCTH (DYHKIIUH; 3HAKOMCTBO C TOHSTHSMHU TOYEK
IKCTpeMyMa (YHKIWH, CTAllMOHAPHBIX M KPUTUYECKHX TOYEK, C HEOOXOAMMBIMH U
JOCTaTOYHBIMH YCIIOBUSIMHU dKCTpeMyMa (DYHKIUH; 00ydeHHE HAaXOXKJICHUI0 TOYEK IKCTpEeMyma
GyHKIMU; OOYyYEeHHUE HAXOXKICHHIO HAMOOJBIIEr0 M HAWMMEHBIIECTO 3HAYCHUH (QYHKIUU C
MIOMOIIBIO TIPOU3BOJIHOM; 3HAKOMCMBO C NOHAMUEM 6MOPOU NPOU3BOOHOU (YHKYuu u eé
@u3UUeCKUM CMBICIOM, C NPUMEHEHUeM GMOPOU NPOU3BOOHOU OJisl HAXONCOCHUsI UHMESPAlos8
8bLINYKIOCMU U MOYeK nepecuda ynxyuu, GopMupoBaHHE YMEHUS CTPOUTH IpaduKu QyHKIUI
— MHOTOYWICHOB C TIOMOIIbIO TEPBON MPOU3BOMHOW, ¢ NpusieueHuem annapama emopotl
NpOU3800HOL.

4. TlepBooOpa3Hasi 1 HHTErpaJ

[lepBooOpa3nas. IlpaBuna HaxoxaeHus MepBooOpa3HbIX. Ilmomans KpUBOIUMHEHHOMN
Tpanenuu. MHTerpan u ero BeIYMCICHUE. [Ipumenenue unmezpanog 01 peuleHus: Guuieckux
3a0au.

OcnoéHas yenvb O3HAKOMIIGHHE YYalUXCA C IOHATHEM MEpBOOOpa3sHON M o0ydeHue
HAXOXICHUIO IUIOAJCH KPUBOJMHEWHBIX Tpaneuuid. llnomans KpHBOJIMHEHHOW Tpamneuuu
OIpElENAETCs KAK MPee HHTETPAIBHBIX CYMM. bOsbIioe BHUMAaHHUE YACHACTCS MPUIIOKEHUIM
HWHTETPaIbHOIO HCYHUCIEHUS K (U3NYECKUM U TeoMeTpuueckuM 3aaadam. CBA3p Mexay
NepBOOOPa3HONM W IUIOMIAZbI0 KPUBOJMHEWHOW Tpameuud ycTaHaBIMBaeTCs (GopMyioi
HeroTona-JleiiOnuna. /lanee BO3HUKAET OMpENENCHHBIM WHTErpall KakK IMpeJesl MHTETPaTbHOU
CyMMBI; IIpu 3ToM ¢opmyna HeioTona-JIeliOHMIa Takke OKa3bIBaeTCs CIpaBeIMBOM. Takum
o0Opa3om, 3Ta ¢opMyna SBISETCS TIJIABHOM: ¢ €€ IMOMOIIBI0 BBIYUCISIOTCS OINpeiesieHHbIE
HHTErpaJIbl U HAXOIATCS IIOIAAN KPUBOJIMHEHHBIX TPAIICLIUMN.

VYyeOHast 1eabp — O3HAKOMJICHHE C TOHATHEM IIEpPBOOOpa3HOH, OOydeHHE HAXOXKICHHIO
NEepPBOOOPA3HOM I CTENEHEH W TPUrOHOMETPUUYECKUX (YHKIUI; 03HAKOMIICHHE C MOHATHEM
UHTETPUPOBAaHUS U OO0y4eHHE MPUMEHEHHUIO MpaBWJl HMHTEIPUPOBAHMUSA IIPU HAXOXKIECHUHU
NepBOOOPA3HBIX; (OPMHUPOBAHUE TMOHATUS KPUBOJIMHEWHOW Tpamenuy, O3HAKOMIIEHHE C
MOHATUEM ONPEIEICHHOIO MHTerpaja, OOydyeHHME BBIYMCICHHMIO IUIOUIAJM KPHUBOJIMHEHHON
Tpalneuuy B MPOCTEHIIMX CIy4asiX; O3HAKOMUMb YUAWUXCS C NPUMEHEeHUeM UHMe2panos O
Qusuyeckux 3a0ay, Hay4ums peuams 3a0a4u Ha O8UICEHUE C NPUMEHEHUeM UHMeSPaios.



5. Komb6unartopuka

[IpaBuno nmpousseaenus. Pasmemienus ¢ nosropenusimu. IlepecranoBku. Pasmemienus 6e3
nosropenuil. Coueranus 6e3 noBropeHui 1 6uHoM HproToHa.

Ocnoenasi yenb — O3HAKOMIICHME C OCHOBHBIMM (OpMYJIaMHU KOMOMHAaTOPMKHM MU HX
NPUMEHEHHEM TIpU peIIeHWH 3a/ay, pa3BUBaTh KOMOMHATOPHOE MBIIIJICHUE Yy4alluxcs,
03HAaKOMUTH C TeOpHel coeanHeHul, 00ocHOBaTh (hopmyny 6mHOMa Hpiorona. OcHOBHOM mpu
BbIBOZIE (pOpMyNn YHCIa TEPecTAaHOBOK W pa3MEUICHUH SBISETCS MNPaBUIO YMHOXKEHUS,
MIOHUMaHKHE KOTOPOro (opMHUpYyeTCsl MPU PEIICHUHN PA3JIMYHBbIX NMPUKIAAHBIX 3aaa4. CBoiicTBa
yHuclia coueTaHui JOKA3bIBAKOTCA U 3aTCM IMPUMCHAIOTCA NPU OpPraHu3alvii U HCCICIOBAHUU
TpeyroibHuka [lackas.

VYuebOHas Oejib — OBJAACHUEC OJHUM M3 OCHOBHBIX CPCACTB IIOACUCTAa YMCIIa PA3JIMYHBIX
COCJIMHEHUH, 3HAKOMCTBO YUYaIIUXCS C Pa3MEIICHUSIMH C TIOBTOPEHUSIMU. 3HAKOMCTBO C TIEPBBIM
BUIOM COGI[I/IHGHI/Iﬁ — HepCCTAaHOBKaMU; JACMOHCTpALUsA NPUMCHCHHA IIpaBUJila NTPOU3BCACHUSA
IpH BEIBOZIE (DOPMYJIBI YMCIIa TIEPECTAHOBOK M3 I DJIEMEHTOB. BBe/eHE MOHATUS pa3MeIIeHUs
0e3 MOBTOPEHUH W3 M DBJIEMEHTOB IO I, CO3JaHHE MATEMAaTUYCCKOW MOJIENH IJIs PeIICHUsS
KOMOMHATOPHBIX 337124, CBOJAMMBIX K TIOACUETY YUCIIa pa3MEIICHUI; 3HAKOMCTBO C COUYCTAHUSIMU
U UX CBOMCTBaMU; peIlIeHHEe KOMOMHATOPHBIX 3aJ]1a4, CBOSIIMNXCA K MOJCUYETY YMCIa COYETaHUI
U3 M 3JIEMEHTOB MO IT, 00OCHOBaHHOE KOHCTPYHMpOBaHWE TpeyrojbHHKa [lackains; oOyueHue
BO3BE/ICHUIO JBYWICHa B HATypalbHYIO CTENEHb C HCHOJb30BaHHUEM ¢opmynsl HproToHa.
CocraBieHHe MOPSI0YHBIX MHOXKECTB (00pa3oBaHKE MEPECTAHOBOK); COCTABJICHUE TIOPSIOYHBIX
MOJIMHOKECTB ~ JIAHHOTO  MHOXKecTBa  (0Opa3oBaHWE  pa3MENICHHI);  JIOKA3aTeIbCTBO
cCrpaBeNIUBOCTH (HOpMYJT I TOJCYETa 4YKcla TMEPECTAHOBOK C TIOBTOPCHHSMH W 4YHCIA
COYETAHUH C MMOBTOPCHUAMU, YCBOCHHUEC TPUMCHCHUA MCTOAA MaTeMaTHYECKOU HUHAYKIHWH.

6. Di1eMeHTBI TEOPUH BEPOATHOCTEM

BepositHocTts  coObiTusA.  CnokeHue  BepoATHOCTEH.  BeposTHOCTP  mpou3BeneHus
HE3aBUCUMBIX COOBITHIA.

Ocnosnas yenrb — CcPOPMHUPOBATH TOHITHE BEPOSTHOCTH CIyYailHOTO HE3aBHCHUMOTO
coObITus. MccnenoBanue NpocTeHIMX B3aUMOCBSA3EH MEXKy pa3IMYHbBIMU COOBITHSMH, a TaKXkKe
HaXOXJCHUIO BEpPOSITHOCTEH BHUJIOB COOBITUH uepe3 BEPOSITHOCTU JPYIMX COOBITHH.
Knaccuueckoe ormpenesneHue BEpOATHOCTH COOBITHS C PAaBHOBO3MOKHBIMHU 3J€MEHTapHBIMU
nucxoaamMu (OPMHUPYETCSI CTPOTO, U HA €T0 OCHOBE (C UCTIOJIb30BAaHUEM 3HAHWN KOMOMHATOPHUKH)
pemaeTcst OONBIIMHCTBO 3aj1ad. [loHATHE TreoMeTpHyYecKoW BEpPOATHOCTH U CTaTUCTUYECKOMN
BEPOSAATHOCTH BBOJMJIMCh HA UHTYHUTHUBHOM YypoBHE. [Ipu wn3iokeHMum Marepuana JaHHOTO
paszena noJ4epKuBaeTCsa MPUKIIAJHOE 3HAaUEHUE TEOPUH BEPOSATHOCTEH B pa3IUYHBIX 00JacTAX
3HaHUU U MPAKTUYECKOMN IESITEIIBHOCTH YEJIOBEKa.

YueOHasi 11e/1b — 3HAKOMCTBO C PA3IUYHBIMH BUJAMU COOBITHI, KOMOMHALIUAMU COOBITUM;
BBEJCHUE TIOHATHS BEPOSITHOCTH COOBITUA M OOYUCHHE HAXOXKICHUIO BEPOSATHOCTH CIIYIaHOTO
COOBITHS C OYEBUIHBIMU ONATOMPHUITCTBYIOUIMMH HCXOJaMH; 3HAKOMCTBO C TEOPEMOM O
BEPOSITHOCTH CYMMBI JIBYX HECOBMECTHBIX COOBITMM M €€ NpPUMEHEHHUEM, B YACTHOCTH TIPH
HAXO0XJICHUH BEPOSTHOCTH MPOTHBOIIOJIOKHOTO COOBITUS;, U C TEOPEMOM O BEPOATHOCTH CYMMBI
JIBYX TIPOM3BOJHBIX COOBITUH; HWHTYUTUBHOE BBEJCHHUE TIOHATHS HE3aBUCHUMBIX COOBITHIA;
o0ydeHne HaX0XKIEHUIO BEPOSTHOCTH MMPOU3BEACHHS IBYX HE3aBUCUMBIX COOBITHIA.

1. YPaBHeHI/IH U HEPABCHCTBA C IBYMS IEPEMEHHLIMU

JIuneliHble ypaBHEHUS M HEPABEHCTBA C JBYMs IIEpeMEHHbIMU. HennHelHble ypaBHEHUs U
HEPABEHCTBA C ABYMs IIEPEMECHHBIMHU.

Ocnosnas yenb — 0000IUTh OCHOBHBIE IPUEMBI PEIICHHUS YPaBHEHUI U CUCTEM ypaBHEHUIA,
HAy4YMTh YYalIUXcsl N300pakaTh Ha KOOPAMHATHOHN INIOCKOCTH MHOXECTBO PELICHUN JTUHEHHbIX
HEPaBEHCTB M CHCTEM JIMHEHHBIX HEPABEHCTB C ABYMS MEPEMEHHBIMH, C(POPMUPOBATH HABBIKU



pelieHus 3a/1a4d ¢ napamMeTpamu, MokKa3aTb IPUMEHEHNE MAaTEMAaTUUYECKIUX METOIOB JJIsl pELIeHUs
COJIepIKaTEIBHBIX 33/1a4 U3 Pa3IUYHBIX 001acTel HAYKH U MPAKTHKU.

VYueOHast 1eJIb — HAy4UTh yYaIIUXCsl H300pakaTh HAa KOOPAMHATHON MJIOCKOCTH MHOXECTBO
peLIeHUH JIMHEHBIX HEPABEHCTB U CUCTEM JIMHENHBIX HEPABEHCTB C JBYMS IEPEMEHHBIMM.

8. UTorosoe noBropeHue Kypca aare0pbl 1 Ha4aJl MATEMaTHYeCKOr0 aHAJINU3A

Beipaxenuss ¢ kopHamu. CreneHHble BbIpakeHUs. lppanuoHanbHble BBIpaKEHUS.
Jlorapupmuueckue  BbIpaKEHUS.  TPUTOHOMETpPUYECKHE  MpPeoOpa3oBaHUS  BBIPAKCHUH.
Wppaunonansusle ypaBHeHMs. llokaszarenbHble ypaBHeHus. Jlorapupmuueckue ypaBHEHUS.
IokazarenbHble U TorapudmMuiyeckre HepaBeHcTBa. TpUroHomeTpuueckue ypaBHenus. J{po6Ho-
panMoHanbpHble HepaBeHcTBa. O0nacTh onpezeneHus U o0sacTb 3HaueHus GyHKuuU. YETHBIE N
HeuéTHble  (QYHKUUH, NepUOAMYHOCTh  (pyHkimit. Hymun  Qynkuuu.  IIpomexyTtku
3HAKOIIOCTOSIHCTBA, BO3pacTaHue W YyObiBaHue (yHKuuu. IIpousBogHas M e€ HpUMEHEHHE.
[lepBooOpasnas u e€ mpuMeHeHHe.

YPOKI/I HUTOTOBOI'o NMOBTOPECHHUA NUMCEIOT CBOEH OCJIbIO HE TOJIBKO BOCCTAHOBJICHHE B IIaMATHU
ydamuxcsa OCHOBHOI'O Marte€puajia, HO U O606HI€HI/IG, YTOUHCHHUEC, CUCTCMATHU3AIIUIO 3HAHHUH 110
aJIre6pe " HadYaJlaM MAaTEMATHUYCCKOI'O aHajIn3a 3a KypcC CpC,Z[HCﬁ IIKOJIBI.

[loBTOpEHHE TPOBOAUTCS 1O OCHOBHBIM COJEPKATEIbHO-METOAMUECKUM JIMHUSAM H
BBICTPAWBAeTCsI B CIEAYIOIIUM IMOpSAKE: BBIYUCICHHUS W NpeoOpa3oBaHus, YpPaBHEHUS U
HEPaBEHCTBA, (DYHKIIMHU, HaYaJla MaTEMaTHYECKOTO aHATM3a.

TemaTn4eckoe NIAHNPOBaHHE 110 TEOMETPHHU

Ha3Banmue Conep:xanue Kou-Bo | Koi-Bo
pa3jaena 4acoB K.p.
10 kaacce
Baenenue. [IpencraBnenue pasaeina reOMETpUHA — 4 -
AKCHOMBI ctepeomeTpur. OCHOBHBIE MOHATHS CTEPEOMETPHH.
CTCPCOMETPUH U AXCHOMBI CTCPCOMETPUHN U UX CICACTBUA.
WX CIEACTBHUA. MHororpaHHHUKH: Ky0, mapaieienumne],

IIPSIMOYTOJIBHBII Mapajieenune, Ipu3mMa, npsmas
IIpU3Ma, IpaBUjIbHAS PU3Ma, TUPAMUIA,
IpaBWIbHAs upamua. MojenupoBanue
MHOT'OTPaHHUKOB U3 PAa3BEPTOK U C IIOMOILIBIO
r€OMETPUUECKOr0 KOHCTPYKTOpa

[Mapamnensnocts | Ilepecekarommuecs, napajuieabHbIe u 20 2
HPSMBIX U CKpELIMBAIOIMECs]  NpsIMble B IPOCTPAHCTBE.
IIJIOCKOCTEMN. Krnaccugukanys B3aMMHOrO pacroyiokKEeHHUsT JBYX
MPSIMBIX B IPOCTPaHCTBE. Ipuznak
CKpCIIUBAIOINXCA IIpsAMBIX. HapaJ'IJ'IeJ'II)HOCTI)

psMOi u IJIOCKOCTH B MIPOCTPAHCTBE.
Knaccudukanus B3auMHOTO PacTIONOXKEHUS TIPSIMOMN
U miIockocTH. [Ipu3Hak mapainenbHOCTH HPSIMOM U
miockoct. [lapannenbHOCTh JABYX IIIOCKOCTEM.
Knaccudukanus B3aMMHOTO pAacCMONOKEHHUS JIBYX
miockoctel.  [Ipu3Hak  mapajuleIbHOCTH  JIBYX
miockocTel.  [Ipu3Hakum  mapamienbHOCTH — JIBYX
MPSIMBIX B POCTPAHCTBE.




[lepnenaukynsapa | Yrosn Mexay NpssMbIMU B IIPOCTPAHCTBE. 21 1
OCTb IIPSIMBIX U [leprieHAUKYIAPHOCTD MPSIMBIX.

IIJIOCKOCTEM. [lepnenAUKYISIPHOCTD MPSMOM U INIOCKOCTH.
[Ipu3Hak neprneHuKyIIpHOCTH IPIMON U
10cKocTH. OPTOroOHAIBFHOE MPOEKTUPOBAHHE.
IlepnenauKysp U HAKJIOHHAsA. YTOJI MEXAY IIPIMON
Y IJIOCKOCTBIO. [[ByrpanHbIil yroi. JIMHeHHbIN yroa
JBYTpa”HHOro yria. [lepneHaukynspHoCTb
mrockoctei. [Ipu3Hak nepneHaAnKyIsipHOCTH JBYX
iockocTeil. Paccrosinue Mexay TOUKaMu, IpSIMbIMU
U TJIOCKOCTSIMU

MHororpaHHuky. | MHororpasssle yribl. Bellykiible MHOTOTPaHHUKH U 15 1

1X CBOMCTBA. | IpaBriIbHBIE MHOIOTPAaHHUKH
BekTtops! B [lonsarue Bekropa B mpoctpancTse. ClokeHue u 8 1
MIPOCTPAHCTBE. BBIYMTAHUS BEKTOPOB. Y MHOKEHHE BEKTOPA HA

yucio. KoMiaHapHble BEKTOPBI.

11 kaace

Merton KoopauHaTsl TOUKM ¥ KOOPAMHATHI BEKTOPA. 17 1
KOOPJIMHAT B CkansipHoe Mpou3Be/ICHUE BEKTOPOB. JIBuxkeHue.
MIPOCTPAHCTBE.
JIBrokeHus.
Humunaap, konye, | llomstmne  wwimmaapa. Iliomans  MOBEPXHOCTH 19 1
map. HUAJIUHAPA. [Tonstue KOHYca. [Tnomane

MOBEPXHOCTH KOHYyca. YcedeHHbIH koHyc. Cdepa u
map. YpaBHeHue cdepsl. Banmuoe pacnonosxenue
cheppl u 1IockocTH. KacarenpHash TIIOCKOCTh K
cdepe. [Inomane chepsi.

OOBeMs! Ter. Ob6bpeMm PSIMOYTOJIEHOTO napauiesienumne/a. 20 1
OObeMBbl TpsMOM TIpU3MBI W IHIHHApPA. OOBEMBI
HAKJIOHHOM MpU3MBbI, NMUpamMuabl U KoHyca. O0beM
mapa u mwiomans cdepbl. OO0BbEMBI IIAPOBOTO
CeTMEHTA, IapOBOTO CJI0S M IIAPOBOTO CEKTOPA.

[loBTOpEHue. 10 1

Conep:xaHue 00y4YeHHUsI TeOMeTPUH
10 xaace

Beenenue.
[Ipeamer crepeomerpuu. OCHOBHBIC TOHSTHS CTEPEOMETPUU (TOYKA, MpsiMasi, IUJIOCKOCTH,
MPOCTPAHCTBO) M aKCHOMBI cTepeoMeTpuH. IlepBble caeCTBUS 3 aKCHOM.
MapanaeabHOCTH NPSIMBIX U MJI0CKOCTEIA.
[Nepecekarommecs, mapajienbHble H CKpeluBatomyecs: npsamele. [lapamieasHOCTs TpsAMON u
IJIOCKOCTH, IpPU3HAK M CBOWCTBA. YroJl  MeXAy IHpsIMBIMM B  IIPOCTPAHCTBE.
[lepnenaukynspHocTs NpsMBIX. [lapamnensHOCTh IUIOCKOCTEH, NpPU3HAKM W CBOMCTBA.
N300pakenne mpocTpaHCTBeHHBIX (uryp. Terpasap m mapamienenunesn, kyd. Cedenus: kyoa,
TIPU3MBI, TUPAMUJIBL.
IepnenaAnKyJISIPHOCTH MPAMBIX H MVIOCKOCTEIA.
[epnieHAMKYIAPHOCTH MPSIMOH U IIIOCKOCTH, TIPU3HAKH M CBOWCTBA.



Ilepnienaukyndp ¥ HakiIoOHHas. Teopema O Tpex MNEPHEHAMKYJIApax. YTod MEXAy NpsSMON H
IUIOCKOCTBIO. PaccTostHue OT TOYKM 10 IUIOCKOCTH. PaccTosiHMe OT mpsMON 10 IIIOCKOCTH.
Paccrosinue Mexay napajiesbHBIMM IUIOCKOCTSAMHU. PaccrosiHMe MeXny CKpeIMBarOIIMMUCA
npsAMbIMHU. [lepneHIUKYISIPHOCTh IUIOCKOCTEH, MNPU3HAKKM U CBOMCTBa. JIByrpaHHbI yrod,
JIMHEUHBIN Yrojl ABYTPaHHOIO yria.

MHOrorpaHHUKH.

IloHsiTHE MHOTOTpaHHUKA, BEPIIMHBI, peOpa, TpaHl MHOrorpaHHuKa. Pa3sepTka. MHOTrOrpanHble
yriibl Beilmykiible MHOTOrpaHHUKU. Teopema Ditepa.

[Ipusma, ee ocHOBaHMe, OOKOBBIE peOpa, BbICOTa, OOKOBas M IOJIHAS MOBEpXHOCTH. [Ipsimas u
HakJIOHHas npusma. [IpaBuibHas npusma.

[Mupamuna, ee ocHoBaHHe, OOKOBbIE peOpa, BBICOTA, OOKOBas M TIOJHAS MOBEPXHOCTH.
TpeyronpHas nupamua. [IpaBuibHas nupamuaa. Y cedeHHasi mupaMuia.

Cummertpust B kyOe, B mapajuieienumesne, B npusme u nupamuze. [loHsTHEe 0 CUMMETpUU B
MpocTpaHcTBe (LIEHTpaibHas, oceBas W 3epkaibHasi). [IpuMepsl cuMMETpuil B OKpYKaroliem
MHUDE.

BekTopbl B npocTpaHcTBe.

[lonstue BekTOpa B mpocTpaHcTBE. Moaynb BekTopa. PaBeHCTBO BekTOpoB. CiokeHue u
BBIUMTAHHE BEKTOPOB. KollMHEeapHble BEKTOPHl. Y MHOKEHHE BEKTOpa Ha 4HUCio. PasznoxeHue
BEKTOpa 10 JBYM HEKOJUIMHEApHbIM BeKkTopaM. KommianapHble BEeKTOphI. Pa3noxkeHue BekTopa
10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

11 knacc

MeTtoa KOOpPAMHAT B IPOCTPaHcTBe. ABHKEHN .

[IpsiMmoyrosibHast cucTeMa KOOPIHMHAT B MPOCTPAHCTBE. PaccTosiHue Mexay TOYKaMu B
npoctpaHcTBe. Bekropbl B mpoctpaHcTBe. JnmHa BekTopa. PaBeHcTBO BekTOpoB. CiokeHue
BEKTOPOB. YMHOXEHHE BeKkTopa Ha uuciio. KoopanHatel BekTopa. CKalasipHOE MPOU3BEIACHUE
BEKTOPOB.

Huauuap, KoHyc, map.

OcHOBHBIE 3JeMEHTHI cdepbl U mapa. B3anmHoe pacrionoxkeHue chepbl U MIOCKOCTH.
MHororpaHHUKH, BOUCaHHBIE B cpepy. MHOTOTpaHHUKH, OMMCAaHHbIE 0K0JI0 ceprl. Lumuuap u
KOHyc. @Urypbl BpallleHUS.

O0bemblI TeJI.

[lonsitue ob6bema wu ero cBoWctBa. OOBeM  OWIMHAPA, MPSIMOYTOJIBHOTO
napasuienenunena u npusMel. O6beM nupamusl. O6beM KOHyca U ycedeHHOro KoHyca. O0bem
mapa 1 ero yacrei. [lnomaap NOBEpXHOCTH MHOTOIPAaHHUKA, LUIMHAPA, KOHYCA, YCEUEHHOTO
KoHyca. [Inomanp noBepXHOCTH 11apa U €ro 4acTeil.

IToBTOpEHHE.

HOBTOPUTh M OOOOIIUTH 3HAHMA M YMEHHs, Yy4alllUXCsl yepe3 pelleHHe 3aj1ad o
CIIEAYIOUIMM TEMaM: METOJ KOOpAMHAT B MPOCTPAHCTBE, MHOTOTPaHHHMKH; Tela BpAILlCHUS;
00bEMBI MHOTOT'PAaHHUKOB U T€J BPAILIEHUS.
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