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Pabouas nporpamma
10 MaTeMaTHKe
10 - 11 kaaccsl (PI'OC 6a30BbIil yPOBEHD)

ApTEMOBCK



OO0pa3zoBaTebHBIN pe3yJbTaT 0 MaTeMaTHKe (BK/II0Yasi a1redpy U Hayajia

MAaTEMATHYE€CKOI'0 aHAJIN3a U FCOMETPI/IIO)

Pe3yabTarnl 00yueHus 1o ajredpe 1 Ha4YaJIaM MaTEeMATHYECKOI0 aHAJIN3a

B 10-11 kaaccax

ba3oBblii ypoBeHb

Tema TpebOoBanus K pe3yjbTraram
|. BbINyCKHHK HAYYHTCSA Il. BbINyCKHHMK MOJYYHT BO3MOKHOCTH
HAYYUTHCS
Yucna u OmnepupoBaTh Ha 6a30BOM C60000HO onepuposams NOHAMUAMU. Yen0e
ébIpajrcenusi | YpOBHE MOHSTHUSIMU: LIEJIO€ YUCIO, | YUCIO, OeTUMOCMb YUcel, 00bIKHOBEHHAs

JEIIMMOCTH YUCeNl, 0OBIKHOBEHHAS
Ipo0Bb, AeCATUYHAS IPOOb,
palroHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAUYCHUE YnCIIa,
YacTh, JI0JI5, OTHOIICHUE,
MIPOLICHT, MTOBBIIICHUE U
MOHMKEHUE Ha 33JJaHHOE YHCIIO
MPOLIEHTOB, MACIITa0;

OTIepUpPOBATH HAa 0A30BOM
YPOBHE MOHATUSAMU: Jorapupm
4yucia, TPUTOHOMETPUYEeCKas
OKPY’KHOCTb, TpaJyCcHasi Mepa
yIJIa, BEJIMYMHA yTJia, 3a1aHHOTO
TOYKOW HAa TPUTOHOMETPUUECKON
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHT€HC U KOTAHT'€HC YIJIOB,
MMEIOIIHNX TTPOU3BOIHHYIO
BEJIMYUHY;

BBITIOJIHSTH apU(PMETHIECKHE
JIECTBHUS C LIEJIBIMU U
palvoHaIBLHBIMHU YHCIIAMU;

BBITIOJIHSITh HECJIOKHBIE
peoOpa3oBaHus YHUCIOBBIX
BBIPAXKEHUI, COJIEPHKAIIUX
CTETeHH YHUCell, TUOO KOPHU M3
qucen, 1100 Jiorapu@Mel YUCEIT;

CpPaBHUBAThH PallMOHAJIbHbBIE
quCIIa MEXy COO0i;

OIICHUBATH U CPABHUBATH C
parMoHATBHBIMUA YHCIIAMHU
3HAUYEHMS LIeJIbIX CTENeHEN YHCell,
KOpHEU HaTypaJIbHOW CTENEHH U3
qrcen, Torapu@MoB YHCEl B
MIPOCTHIX CITydasix;

n300paxaTh TOYKaAMH Ha
YUCJIOBOW MPSIMOU LIEJIBIE U
panuoHaNIbHbIE YUCIA,

M300paxkaTh TOYKaMH Ha

0podb, decamuunas Opodb, pAyUOHAIbHOE
YUCIO, NPUOIUICEHHOE 3HAUEHUE YUCILA, YACTb,
00715, OMHOUIe e, NPOYeHm, NOBbIULEHUE U
NOHUJICEHUE HA 3A0AHHOE YUCILO NPOYEHMOS,
macumao,

nPpUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU
ceoticmeamu 0enumMocmu,

ONepupoBamb NOHAMUAMU. J102apudm uuca,
MPUSOHOMEMPULECKASL OKPYHCHOCMb,
PAOUaHHas U 2padyCcras Mepa yeid, 8eIuduta
yend, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUUECKOU OKPYIHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOUUX NPOUZBOTILHYIO GETUYUHY, YUCIA € U
-

BbINOIHAMb apu@dmemuuecKkue Oeticmesus,
couemas yCmHule U NUCb MeHHble npuembl,
NpUMeHsisl npu HeoOdX0OUMocmu
8bIUUCIUMENbHBIE YCINPOUCEA,

HAxXo0umbv 3HA4eHUsl KOPHSL HAMYPAalbHOU
cmeneHu, CmeneHu ¢ payuoHaIbHbIM
nokazamenem, 102apupma, ucnoib3ys npu
HeoOX00UMOCIMU GbIYUCTUMENbHBLE
ycmpotcmeda;

NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU
NPAKMUYecKux pacuemax,

nPOBOOUMb NO U3BECMHBIM (POPMYIAM U
npasuiam npeoopazo8anusi OYKEeHHvIX
8bIPAICEHU, BKIIOUAIOWUX CTNEeNneHU, KOPHU,
Jl02apugmuvl u mpuecoHomempudeckue QyHKyuu,

HAxXoO0umbs 3Ha4eHUs: YUCL08bIX U OYKBEHHBIX
BbIPAICEHULL, OCYUIeCMEISAL He0OX0OUMbLE
NOOCMAHOBKU U NPeoOpa306anusl,

u306padicamov cxemMamuyecKu y2oJ, 8eluduHa

KOmMoOpo2o  @vlpajxcena 6  2paoycax — uiu
paouanax;
UCNONb306aMb  NpU  peuleHuu  3a0ay

mabauyHble 3HAYEHUS mpucoOHOMEMPUUECKUX




YUCIIOBOM MPSMOI LETIbIE
CTETICHU YHUCell, KOPHH
HATYpaJIbHOM CTENEeHU U3 YHCell,
norapuMbl 4UCeT B MPOCTHIX
CITy4asix;

BBITIOJTHSITH HECTIOKHBIC
npeoOpa3oBaHus LENbIX U
JTPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPAXKECHU;

BBIPAKATH B [IPOCTEHIINX
CIIy4asiX U3 paBEHCTBA OJIHY
IIEPEMEHHYIO Uepe3 IPYTrue;

BBIUKCIISTH B IPOCTHIX CITydasx
3HAUEHUS! YMCIOBBIX U
OYKBEHHBIX BBIPQKEHUH,
OCYIIECTBIISII HEOOXOTUMbBIC
MOJICTAHOBKH U NMPeoOpa30BaHuUs;

n300pakaTh CXeMaTUYECKU
yroJi, BeJIM4rHa KOTOPOTO
BbIpaXK€Ha B rpajlycax;

OILICHUBATh 3HAKH CUHYCA,
KOCHHYCa, TAHI'€HCA, KOTaHIeHCa
KOHKPETHBIX YTJIOB.

B nosceounesnoui ocuznu u npu
usyuenuu opyaux yueOHulx
npeomemos:

BBITIOJTHATH BBIYUCIICHUS TIPH
pellIeHnu 3a7a4 MPakKTUIECKOTo
XapakTepa;

BBITIOJHSATH MPAKTUYECKUE
pacyeTsl ¢ UCIOJIb30BAHUEM TIPH
HEOOXOUMOCTH CIIPABOYHBIX
MaTEepPUAJIOB U BEIYUCIUTEITHHBIX
YCTPOMCTB;

COOTHOCUTD peaibHbIC
BEJIMUMHBI, XapaKTEPUCTHUKU
00BEKTOB OKPYKAIOIIETO MUPA C
UX KOHKPETHBIMU YHCIOBBIMU
3HAUCHUSIMHU;

UCIIONIb30BaTh METOIbI
OKPYTJICHUS, PUOTNKCHHUS U
MPUKUAKH TIPU PEUICHUH
MPAKTHUYECKHX 337124
MMOBCETHEBHOMW KU3HU

@dyHKYULL Yen08;

BbINOIHAMYL  NEPeBo0  GeNUUUHbL  Yeld U3
PAOUAHHOU MePbL 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoil scusnu u npu uzyueHuu
Opyeux y4eOHblX NPpeoMemos:

BLINOIHAMb 0EUCMBUSL C YUCTIO8bIMU
OAHHBIMU NPU peueHUy 3a0ay NPaKmuiecKo2o
xXapakmepa u 3a0ay u3 paziuyHblx odaacmetl
SHAHUU, UCNOIb3YSL NPU HEOOXOOUMOCU
CNpasounble MamepuaIbl U bIYUCTUMENbHbLE
ycmpoticmea;

oYyeHu8amy, CPAGHUBAMYb U UCNONIL30BAMb
npu peuenuy npaKmu4eckux 3a0ay Yuciogole
3HAYEHUS PEalbHbIX 8EIUYUH, KOHKDEemHble
YUCTIOBbLE XAPAKMEPUCMUKU 0OBEKMO8
OKpYdHcaloujeco Mmupa

Ypasenenua
u
HepageHcme
a

Pemate nuHelinble ypaBHEHUS
Y HEpPaBEHCTBA, KBAJAPATHHIC
YpaBHEHUS;

pemaTh JorapupmMuyecKkue
ypaBHenwust Buna log , (bx +c¢) =d
Y TIPOCTEHIIIEe HEPaBEHCTBA BUIA
logax<d,

penaTh mokKa3aTeabHbIe
ypasHeHus, Biga 8> = d (rze d
MO>KHO TIPEJICTABUTH B BUJIC

Pewams payuonanvhvle, noxazamenvhvie u
Jl02apu@muyeckue ypasHeHus: U HepaseHcmed,
npocmetiuiue UppayuoHaibHsie u
MPUSOHOMEMPUYECKUE VpaeHeHus,
HepageHCcmaa u ux CUcmembvl,

UCRONBL308aMb MEMOObL PEULeHUS]
VpasHenuii: npusedenue K 8Udy «npouzeedeHue
PABHO HYIOY» UTU «4ACMHOE PAGHO HYTIOY,
3aMeHa nepemMeHHbIX;

UCNONIb308AMb MENOO UHMEPBALO8 OJisl




CTETNEHU C OCHOBAaHHUEM &) U
TpocTeiiline HepaBeHCTBa BUIa &
<d (rme d MOKHO MPEICTABUTH
B BUJIE€ CTETIEHU C OCHOBaHHEM
a);.

MPUBOIUTH HECKOJIBKO
MIPUMEPOB KOPHEH MPOCTEHIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHsI BUa: SiN X =&, COS X
=a,tgx=a,ctgx=a,raea—
TabJINYHOE 3HAYCHHE
COOTBETCTBYIOLICH
TPUTOHOMETPHUECKOHN (PyHKIINU.

B nogceonegnotl scuznu u npu
usyueHuu opyaux npeomemos:

COCTaBIIATh u peuiaTtb
YPaBHEHUS U CUCTEMBI YPaBHEHUN
npu peuieHun HECJI0KHBIX
IIPAaKTHUYECKUX 3a/1a4

peuieHuss HepageHcms,
ucnoiv3oeams  epaguueckuil  mMemoo 0

NPUONUIICEHHO20 — peuleHus  YpAGHeHull U
HEPABEeHCME,

uzobpasxcamsv  HA  MPUSOHOMEMPUYECKOU
OKpYIAHCHOCMU MHOHCECMBO peutenuti

npocmeuux mpucoHOMempu4ecKux ypasHeHui
U HepaseHcms,

8bINOIHAML OMOOP KOpHElU YPAaGHeHUll uiu
pewlenuti HepageHcme 6 COOMBEemcmeuu ¢
O00NOIHUMENbHLIMU YCr08UAMU u
02PaAHUYEHUSAMU.

B nosceonesnoil scuznu u npu uzyieHuu
Opyaeux yueOHblX nPpeoMemos:

cocmaensms U peuams  YPAGHEHUs,
cucmemvl YpaeHeHUull U HepaAGeHCmed Npu
peuteHuu 3a0ay opyaux y4eOHvlx npeomemos;

UCNOIb308aMb  YPABHEHUSI U  HEPABEHCMEd
0151 NOCMPOEHUsL U UCCTIe008AHUS NPOCEUUUX
MAMeMamuyeckux Mooernetl PeanbHbIX
cumyayuil uiy NPUKIAOHbIX 3a0ay;

yMemb  UHMEPNpemuposams — NOJY4YEeHHbIl
npu  peweHuu YpasHeHus, HepaseHcmed Uil
cucmemvl  pe3yibmam, — OYeHUsamv €20
npagoonooodue 6  KOHMeKCcme  3a0aHHOU
PEANbHOU CUMYayuy Uil NPUKIAOHOU 3a0ayu

Dyukyuu

OnepupoBath Ha 0a30BOM
YPOBHE MOHATHUSAMM: 3aBUCUMOCTb
BEJNIMYHH, QYHKIINS, apTYMEHT U
3HaYeHue PyHKLNHU, 00JacTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHUH QYHKLUH, rpaduk
3aBUCUMOCTH, rpa@uK QyHKINH,
HYJIM QYHKIIUH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, BO3pacTaHue
Ha YUCIIOBOM IPOMEXKYTKE,
yObIBaHUE Ha YUCIOBOM
IPOMEXYyTKe, HanOoJbIlee U
HaMMEHbIIIee 3HAaUeHUE (PYHKITIH
Ha YUCIIOBOM IPOMEXKYTKE,
nepuoanydeckas QyHKIus,
NEPUOJ;

OTIEpUpPOBaTh Ha 0A30BOM
YPOBHE NOHATUSAMU: NpsIMast U
oOpaTHas MpONOPIMOHATHHOCTh
JUHEWHas1, KBaJIpaTU4Hasl,
norapudmuueckas u
nokasaresbHas (QyHKIHH,
TPUTOHOMETpHUYECKHE HYHKIINH;

Onepupoeamv NOHAMUAMU: 3A6UCUMOCTID
BEUYUH, (DYHKYUSL, apeyMEeHm U 3HAYeHUe
@dynkyuu, obracme onpeoeneHus U MHOMICEeCmao
3HaYeHUll PYyHKYUU, epapuk 3a8ucumocmu,
epaghux ynxyuu, Hyau QyHKyuU, nPOMeHCcymKu
3HAKONOCMOAHCMEA, B03PACMANHUE HA YUCTIOBOM
npomexcymke, yovieanue Ha YUCI080M
npomedxcymke, Hauboivbulee U HauMeHbuee
3HaYeHue PYHKYUU Ha YUCTOBOM NPOMEINICYNIKeE,
nepuoouyeckas yHKyus, nepuoo, 4YemHas u
HeuemHuas QyHKyuu;

onepupo8amv NOHAMUAMU: NPAMASL U
00pamuas nPONOPYUOHATLHOCMb, TUHEUHAS,
Keaopamuunas, no2apupmuyeckasn u
NOKA3amenbHas YYHKYUU,
mpuzoHomempuieckue QyHKyuu,

onpedensimv  3Hauenue  PYHKYUU no
3HAYEHUIO apeyMeHmMa NPU PA3IUYHbIX CHOCODAX
3a0aHUsL PyHKYUU;

cmpoums epaguKu u3y4eHHbIX QYHKYUU;
ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUUX




pacrmo3HaBath rpaduKu
3JIEMEHTAPHBIX (YHKIUNA: TPIMOM
1 oOpaTHOI
IPONOPLUHUOHATIBHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
norapuMUIECKON 1
MoKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPHUYECKUX (PYHKIIUH;

COOTHOCHUTb I'paduKu
3IIEMEHTAPHBIX (DYHKIHUNA: TPIMOM
1 oOpaTHOI
IPONOPLHUOHATIBHOCTH,
JIMHEWHOM, KBaJAPAaTUYHOM,
norapuMUIECKOn 1
MoKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUUYECKHUX (PYHKIHUH C
(bopMynaMu, KOTOPbIMU OHU
3a/1aHbl;

HaXOJUTh 110 rpaduky
npUOIMKEHHO 3HAUYEHUS
(GyHKLIMY B 3aJaHHBIX TOYKAX;

OIpeAEeATh N0 rpaduxy
cBoiicTBa pyHKIMH (HYIH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH,
HanOOJIbIINE 1 HANMEHBIITHNE
3HAYCHHUS U T.I1.);

CTPOUTH ICKH3 rpaduka
(GyHKLUY, yIOBJIETBOPSIOLICH
IIPUBEIEHHOMY HAabOpy yCIOBUIl
(MpoMeXyTKH Bo3pacTaHus /
yObIBaHUs, 3HaUeHUE (QYHKIUU B
3aJJaHHOH TOYKE, TOUKH
HKCTPEMYMOB U T.1.).

B noeceonesnotui scusnu u npu
usyyeHuu Opyeux npeomemos.

OTpeAeNATh Mo rpadukam
CBOICTBA PEANIbHBIX IPOLIECCOB U
3aBUCHUMOCTEN (HanbospIne u
HAauMEHBIINE 3HAYCHMUS,
MPOMEXKYTKH BO3pACTaHUSI U
yOBIBaHUS, TPOMEKYTKH
3HAKOMIOCTOSIHCTBA H T.I1.);

MHTEPIIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYallUH

cyuasx no ghopmyne nogeoerue u cOUCMad
@dyHryuil, Haxooums no epapuxy dyHkyuu
Haubobuue U HaUMeHbUUe 3HAYEeHUs,

cmpoums 3CKU3 epagura GyHkyuu,
yooeremeopsowell npusedeHHOMY Habopy
VCA08ULL (NPOMENCYMKU
803pacmanus/yovieanus, 3Havenue QyHKyuu 8
3a0aHHOU MOUKe, MOUKU IKCIMPEMYMOS,
acuMnmomol, Hyau QyHKyuu u m.o.);

pewams ypasHeHus, npocmeliuiue Cucmembl
VPABHEeHUI, UCNOIb3YSL CBOUCMBA (DYHKYULL U UX
epagukos.

B nosceonesnoil sicuznu u npu uzyueHuu
Opyaux yueOHbix npeomMemos:

onpeodenams no epagukam u UCHOIb308AMb
0Nl peuleHuss NPUuKIaoHulX 3a0ay CEOUCmEd
PeanbHuLIX  npoyeccog U 3a8UCUMOCHEl
(Haubonbwiue U HAUMEHbUIUE — 3HAYEHUS,
NPOMENCYMKU — 803pACMAanus U yObl8anus
@YHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

ceolicmea 8
NPaKmu4ecKou

UHMepnpemuposams
KOHmeKcme KOHKPEmHO
cumyayuu,;

onpedenams no epagukam npocmetiwiue
Xapakxmepucmuxku nepuooudecKux npoyeccos 8
Ouono2UU, IKOHOMUKE, MY3bIKe, PAOUOCei3u U
op. (amnaumyoa, nepuoo u m.n.)

Dnemenmul
Mmamemamuu
ecK020
ananusa

OnepupoBath Ha 0a30BOM
YPOBHE MOHSATUSAMHU: IPOU3BOIHAS
(GyHKIINU B TOYKE, KacaTeiabHas K
rpaduky QyHKIUH, TPOU3BOIHASL
yHKIHY;

OTIpeNieNATh 3HaUeHUE
POM3BOIHON (DYHKIIMU B TOYKE
110 N300pAKEHMIO KacaTeJIbHOU K

Onepuposamv NOHAMUAMU: NPOU3BOOHAS]
@yHKYuU 8 Mmouke, KAcamenbHas K 2paQuxy
@dynKyuu, npou3soonas yHKyuu,

BLIYUCTIAMb NPOU3BOOHYIO 0OHOUIEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,

6blYUCIAAMb I’lpOuS’GOOHble JJIEMEHMAPHBbLX




rpaduKky, MpOBEICHHOHN B 3TOH
TOUKE;

pemaTh HECIIOKHBIC 3a7a9d Ha
MIPUMEHEHUE CBS3H MEXKIY
POMEKYTKaMU MOHOTOHHOCTH U
TOYKAMH dKCTpeMyMa (HYHKIIUH, C
OJTHOW CTOPOHBI, U
IPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U HYJISIMU
MIPOU3BOTHOM ITOU (DYHKITUHU — C
ApYroii.

OPUMEHSTH [T PEIICHHS
3aj1a4 TEOPUIO NPEICIIOB;

BJIAJICTh MOHATHSIMA
nepBooOpa3Has byHKIHSA,
OIIPEIETICHHBII UHTETPAI,

PUMEHSTh TeopeMy
Herorona—Jleitbnuma u ee
CJICZICTBUS JIJISl PEIICHUS 3a/1a4.

B noeceownesnoui scusnu u npu
usyyeHuu Opyeux npeomemos.

HOJIB3YSCh TpapuKaMH,
CpPaBHHMBATh CKOPOCTHU
BO3pacTaHus (pocTa, MOBBIIICHHUS,
YBEJIMYEHUS U T.I1.) UIIU CKOPOCTHU
yObIBaHMS (MaICHUs], CHYPKECHUS,
YMEHbILICHUS U T.I1.) BEIMYHH B
peabHBIX MPOIECCaXx;

COOTHOCHTD I'paduKu
peaTbHBIX MPOIECCOB H
3aBUCHUMOCTEN ¢ X OMHCAHUIMH,
BKITFOYAIONITUMU XaPaKTEPUCTUKH
CKOPOCTH M3MeHEeHHsI (OBICTpPBIi
POCT, IJIaBHOE TMOHIKEHHUE U
T.IL);

MCIIOJIb30BaTh IpauKu
peabHBIX MPOIIECCOB IS
PEIICHUS HECIOKHBIX
MPUKIAIHBIX 337a4, B TOM YHCIIE
orpenenss mo rpaduKy CKOpOCTh
X0J1a Imporiecca

dynkyuii.  u  ux  KomOuHayui,
CNpasounbie Mamepuaibl,

UCnoib3ys

uccnedoeamv 8  NPOCMEUWUx  CIyYasx

@dyHKyuu  Ha  MOHOMOMHOCMb,  HAXOOUMDb
Haubobuue u HauMeHbuue 3HaYeHus QyHKyul,
cmpoums epaguxu MHO20YIeHO8 u
npocmeuuux — payuUoOHAaIbHbIX — QYHKYUtl ¢
UCNONIL30BAHUEM ANNAPAMA MAMEMAMUYECcKO20
ananusza.

onepupoeamv  NOHAMUEM  NePEo0OPA3HOI
dyHKyuu ons pewenus 3a0au,

081a0emb  OCHOBHbIMU — C8OCHUIMU 00O
unmeepanre  Hviomona—Jletionuya u  e2o

npocmeﬁmux NPUMEHERUAX,

B nosceonesnoil scuznu u npu uzyieHuu
Opyaux yueoHvix npeomMemos:

peuamv nPuKiaoHvie 3a0avu u3z o6uoiocul,
@u3zuKU, XUMUU, IKOHOMUKU U OPY2UX
npeoMemos, C6és3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peaibHulX npoyeccos,
HAXO0HCOEHUEM HAUOOILULUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U YCKOPEHUs U M.N.;

UHMEPNPEeMUpo8ams NOJYy4eHHble

pe3ynvmamoi

Cmamucmu
Ka u meopus
6eposAmHoc
meit, 102UKa
u
Komounamo
puKa

OnepupoBatb Ha 0a30BOM
YpOBHE OCHOBHBIMU
ONnMCcaTeIbHBIMU
XapaKTepUCTUKAMU YUCIOBOTO
Habopa: cpesiHee
apudMeTHuIecKoe, MeraHa,
HauOoJIbIIIee U HAaUMEHbIIIee
3HAYECHMUS;

OInepHupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU: YaCTOTa U
BEPOSITHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OMBITHI C

Hmemsv npeocmagnenue 0 OUCKpemHvlX U
HEeNpepuleHbIX — CAVYAUHLIX — BeIUYUHAX U
pacnpeoeneHusx, 0 He3asuCUMOCmu CIy4aiuHbIxX
BeUYUH,

umems npedcmasienue 0 Mamemamuyeckom
02HCUOAHUU U OUCNEPCULU CTYYAUHBIX BETUYUH,

umems  npedcmasienue O  HOPMAIbHOM
pacnpeoeieHuu U NPpUMEPAX — HOPMAILHO
PAacnpeoeneHHbIX CAYUAUHBIX GETUUUH,

NOHUMAMb CYMb 3aKOHA OOTbUUX YUCeT U
8b100POYHO20 MemMOOAd U3MePEHUS
8eposimHocmel;




PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU;
BBIUUCIISATh BEPOSTHOCTHU
COOBITHII HA OCHOBE TIOJICUETa
YHClia UICXO/I0B.
B noeceomnesnoti srcuznu u npu
usyueHuu opyaux npeomemos:
OIICHUBATh U CPABHHUBATH B
MPOCTBIX CIy4asiX BEPOSITHOCTH
COOBITU B pEAIbHOM KU3HU;
YUTaTh, COTIOCTABIISTD,
CpaBHHBATh, UHTEPIIPETUPOBATH B
MPOCTHIX ClIydasix peajbHbIe
JaHHBIC, TIPEJICTABIICHHBIC B BUJIE
TabnuIl, TMarpamMmm, rpad)uKoB

umems npeocmasierue 00 YCI08HOU
6EPOAMHOCIU U O NOTHOU 8EPOAMHOCTU,
NPUMEHAMb UX 8 PeuleHUl 3a0ay;

uUMemb npeocmasiieHue 0 8adCHbIX YACMHbBIX
8udax pacnpedeneHull u NPUMEHsMb Ux 8
peuwieHuu 3a0a4,

umemsv  mpeocmaeieHue 0  KOppeusiyuu
CAYYAUHbBIX EIUYUH, O TUHEUHOU pecpecCull.

B nosceomnesnoti srcusnu u npu uzyuenuu
opyaux npeomemos:

BLIYUCTIAMb UTU OYEHUBAMb 8EPOSIMHOCU
CcoObLIMULL 8 PEATbHOU HCUSHU

8blOUpamMs nooxoosuue
npedcmasieHus u 00pabomKu OAHHbLIX,

yMemb  pewams HEeCI0JICHble 3a0ayu  Ha

Memoobvl

npumMeHnernue 34KOHA bobUIUX qucei 6
coyuojioeuu, cmpaxoeanuu, 3dpa600xpaHeHuu,
obecneuenuu bezonacrocmu HacejlenuA 6

qp€36blqaﬁHblx cumyayuix

Texcmoes
ble 3a0auu

Pemarts HecnoKHBIE
TCKCTOBBIC 3a/1a4X PA3HBIX TUIIOB;

aHaJIN3UPOBATH yCIIOBUE
3a/1aud, TpU  HEO0OXOJAUMOCTH
CTPOUTH  JJs €€  pelleHus

MaTCMAaTUYCCKYIO MOJICIIb,

MOHUMATh U UCIIOJIB30BATH ISl
pemieHus 3agadud  HUH(OpMALHUIO,

MIPEJCTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJILHOM 3aITHCH,
cXeM, Ta0JIHII, Jarpamm,

rpauKOB, pUCYHKOB;

JIEHCTBOBATh IIO aAJIroOpuT™MYy,

colepkauiemMycss B YCIIOBHH
3a/1a4u;

HCII0JIb30BaTh JIOTUYECKHE
pacCyXJIeHHs TIIpH  pELICHUH
3a/1a4i;

paboratb ¢  W3OBITOYHBIMU
yCIOBHUSAMH, BBIOMpas U3 Bceil
uH(popMaluuy, JTAaHHBIE,
HEOOXO/AUMBIE Ui pElICHHS
3a]a4u;

OCYIIECTBIIATh HECJIOAKHBIN

nepebop BO3MOXKHBIX peIIeHUH,
BbIOMpas U3 HUX ONTHUMAIbHOE 10
KpUTEPHIM, CHOPMYIHUPOBAHHBIM
B YCIIOBUH;

AHAJIN3UPOBATH n

Pewamu 3a0auu pazuvix munos, 6 mom uucie
3a0a4u NOBbIULEHHOU MPYOHOCTIU

8bI0UPAMb ONMUMATILHBILL MEMOO PeUeHUs]
3a0avu, paccmampueas pasiuyHvlie Memoobl,

cmpoums  MoOenlb  peuleHus — 3a0avu,
npoBOOUMb OOKA3AMENbHBLE PACCYHCOCHUSL,

pewamsv  3a0a4u, mpeodyiowue nepebopa
8apuUaHmMos,  NposepKu  Ycliosuu,  evlbopa
ONMUMATILHO20 Pe3YIbmama,

AHAnIU3UPOBaAmMsb U UHMEPnpPemuposamb
pe3ynibmamsl 8 KOHMEKCme YClo8us 3a0adu,
evlOUpams  peulenus, He Hpomugopedauyue
KOHMeKCmy;

nepesooums  npu  pewleHuu  3a0avu
uHgopmayuro u3 00HOU ¢hopmbl 8 Opyeyio,
UCNOML3YSL  NpU  HeoOXOOUMOCMU — CXeMbl,
mabauysl, epaguxu, Ouazpammol;

B nosceonesnotl sxcusnu u npu uzyveHuu
opyeux npeomemos:

pewams npakmuyeckue 3a0ayu u 3a0au u3
opyaux npeomemos




MHTEPIPETUPOBATh TOJyYEHHBIE
peleHuss B KOHTEKCTE YCIIOBHS
3aJauM, BHIOMpATh pELICHUS, HE
POTHBOpPEYAIE KOHTEKCTY;

pelaTh 3aJa4u Ha pacyeT
CTOMMOCTH IOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECI0KHBIE 3a/1a4H,
CBSI3aHHBIE C JOJIEBBIM Y4acTHEM
BO BIIaJIeHUH (pupMoH,
peNNpUsITHEM, HEIBU)KUMOCTHIO;

pemaTh 3aJ1a4u Ha MPOCThIe
MPOLEHTHI (CUCTEMBI CKUIOK,
KOMHCCUH) U Ha BHIYMCIICHUE
CJIOHBIX MPOIICHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEAUTOB U UIIOTEK;

peaTh NpakTUYeCKUe 3a/1a4H,
TpeOyIoIIKe NCIOIb30BAHUS
OTPHIIATEIILHBIX YUCEI: Ha
orpezieNieHue TeMIepaTypsl, Ha
oIpeziesieHUE MOJI0KEHUS Ha
BpEMEHHOH OcH (710 HaIIel pbl U
MOCJIC), HA JABUIKEHUE JICHEKHBIX
cpenacTB (MpUxoj1/pacxon), Ha
OTpeieNIeHUe TITyOUHBI/BBICOTHI U
T.I.;

UCTIOJIb30BAaTh TMOHITHE
Macitada i1l HaX0XKJIeHUs
paccTosIHU M JUTHH Ha KapTax,
MJIaHaX MECTHOCTH, MJIaHax
IIOMEIICHUH, BBIKPOUKaX, IIPU
paboTe Ha KOMIBIOTEPE U T.II.

B noeceownesnotui scusnu u npu
usyyeHuu Opyeux npeomemos.

peuiaTtb HCCJIOKHBIC
MPAKTUYCCKUC 3aga4u,
BO3HHKAOIIUC B CUTyaluax

OBCEIHEBHON KU3HU

Hcmopus OnuceiBaTh OT/IENIbHBIE IIpeocmasnsamo 8K1A0 8b10aIOUUXCS
Mamemamuk | BBLIAIOLIUECS pe3yabTaThl, | MamemMamuko8 8 pazeumue Mamemamuxu U
u IOJIyYE€HHBIE B XOJE€ PAa3BUTUSA | UHBIX HAVUHBIX 0O1acmell;

MaTeMaTHKH KaK HAyKH; NOHUMAMb POJib MAMEMAMUKU 8 PAa3eumuu
3HATh npumepsl | Poccuu

MaTE€MaTUYeCKUX OTKPBITUM U UX

aBTOPOB B CBSI3U C OTEYECTBEHHOMN

Y BCEMHUPHOHN UCTOpUEH;
MOHUMATh POJIb MATEMATHUKH B

pasButuu Poccun

Memoowt [TpumensTH W3BECTHBIC Hcnonvzosamo OCHOBHbLE MemoOobl
Mamemamuk | METOMIbI npu peLIEHUN | 00Ka3amenbCcmea, nPo8ooUms 00KA3AMeNbCME0
u CTAaHJAPTHBIX ~ MATEMaTUUYECKHX | U BbINOJIHAMb ONPOBEPIHCEHUE,

3a/1a4; NPUMEHAMb OCHOBHbIE MemoObl PeueHUs]

3aMeyaTb M XapaKTepUu30BaTh
MaTeMaTHYECKUE

mamemamudecKux 36106111,'

Ha OCHO6€e mamemamudecKux




3aKOHOMEPHOCTH B OKPYXalOUIEH | 3aKOHOMepHOoCmell 8 npupooe

JIEHCTBUTEIILHOCTH; Xapaxkmepuzoeams Kpacomy u CO6EpULeHCmeo
IIPUBOJIUTH IPUMEPHI | OKpydHcarowe2o  mupa U NPOU3BEOeHUll

MaTEeMaTU4YECKUX UCKyccmea,

3aKOHOMEPHOCTEW B NPUPOJE, B NpUMEHAmMb  npocmeuuiue  npocPammHble

TOM 4YHCJIE€ XaPAKTEPU3YIOLUX | cpeocmea U 3S1eKMPOHHO-KOMMYHUKAYUOHHbBLE

Kpacory u COBEPUICHCTBO | CUCmeMbl Npu  peuleHuu  Mamemamuieckux

OKPY’KArOIIEro Mupa u | 3a0ay

IIPOU3BEICHUN HCKYCCTBA

«A.ﬂreﬁpa H HAYAJIA MATEMATHYECCKOI'0 aHAJIHU3Aa».

Conep:xanue nporpammbiais 10-11 kiaaccoB
Yucna u eviparcenus

Uucnosass OKpYKHOCTb. [lyru 4nCI0BOM OKPYKHOCTHU. JIeKapTOBBI KOOPAMHATBI TOYEK YUCIOBOM
okpykHocTH. OmpeneneHue cuHyca, KocuHyca. OmnpeneneHue TaHTEHCA MPOU3BOJIBHOTO YrIjla.
3HaueHus1 TpuroHoMeTpudeckux Gynkmmii 1 yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. OnpenencHue
KomaHaenca MpOou3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEJICTBUS U3 HETO.
I'pagycnas mepa yrma. TpuroHoMerpuuyeckas OKpPYKHOCTb, paduanuas mepa yena. Dopmynvl
npusedenusi. APKKOCHHYC YHCla. ApPKCUHYC YHCIa. APKTaHTEHC 4YHuClIa. APKKOTAHTCHC 4YHUCIA.
Pewenue npocmeviwux mpuconomempuueckux Hepagencms. Dopmynvl  080UHO20 aApeyMeHma.
Dopmynvl CLOHCEHUSL MPULOHOMEMPUYECKUX DYHKYULL.

Yucnosas nocredosamenvHocms u ee ceoticmaa. Ilpenen nocienoBaTeaIbHOCTH.

Crenenb ¢ JACHCTBUTEIBHBIM IIOKa3aTeJeM, CBOWCTBa crerneHu. lIpocrelimme mnoka3aTenbHbIE
YpaBHEHUS U HEPABEHCTBA.

Jlorapudpm uymcna, cBoiictBa norapudma. Jlecsatuunslid norapudm. Yucno e. Hamypanvhuwiii

noeapughm. [lpeoOpazoBanue T0rapuGMUUIECKUX BBIPAKEHUH.

Ypaenenuﬂ U Hepaeencmea

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKHUEC YPABHCHUA. Pemienue HpOCTeI\/’IIHI/IX TPUTOHOMCTPHUYICCKUX
ypaBHCHI/Iﬁ C IIOMOIIBIO TpHFOHOMCTpH‘IGCKOﬁ OKPY’KHOCTH. Pemienue TPUTOHOMCTPUICCKUX

yYpaBHEHUH. Pewenue npocmenuux MPULOHOMEMPUYECKUX Hepagencma. Yucnosas
nOCIe008amenbHOCHb U ee CE0UCMEA.

[IpocTeiimue moOKa3aTeNnbHBIE YpaBHEHHs M HepaBeHCTBA. JlorapupmMuyeckue ypaBHEHHS H
HEPaBEHCTBA.

HpparmonanbHbie ypaBHEHUS.

Memoo unmepsanog ons pewienus HepageHcms.

I'pagdhuueckue memoowvl pewenusi ypaeuenuil u HepaseHcms. Pewenue ypasuenuil u nepasencms,

CO0ePHCAUUX NEePEMEHHYIO NOO 3HAKOM MOOYIIAL.



Cucmemui noKaszameJjlbHblXx, ﬂoeapuquuueCKux u uppayuoHalbHblX ypaeﬂeﬂuﬁ. Cucmemoi
noKasameJjlbHblXx, ﬂOdeMd)MMU@CKMX HepaeeHcme.

Dyukyuu

YucnoBas (ynkus u ee rpaduk. CrnocoObl 3amanus ¢yHkuuu. Hymm QyHKIUM, TpOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHMe WM YObIBaHHWE) Ha YHCIOBOM IPOMEXKYTKE.
Haubonpmiee u HauMmeHnsblnee 3HayeHue (yHKIuH. YeTHOCTs W HedeTHOCTh (yHKImi. OOparHas
¢ynkuus. Ilepuonmueckue QyHKMM ¥ HauMeHbIIUi nepuon. Croowcuvie @Gynxyuu. Ceoticmeéa u
epagux mpuconomempuyeckou Gyukyuu y=sinx. Ceoiicmeéa u 2pagux MpuULOHOMeMpUUecKo
@ynxyuu y=cosx. Ceoticmea u spagux mpucoHomempuieckou ynxyuu y=tgx, y=ctgx. Obpammnuvle
mpuzoHomempuieckue QyHkyuu, ux ceovcmea u epaghuxu. Ilpenen GpyHkmm.

[Toka3zarenpHas (QyHKIUS U €€ CBOMCTBa U rpaduk.

Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA U rpaduK.

CrenenHast GyHKIHS U ee CBOICTBa U rpaduk. [lpeobpazosanus epaguxos ynxyuil: cosue 8001
KOOPOUHAMHBIX OCell, PACMANCEHUE U CoHcamue, OMmpaxiceHue OmHOCUMeIbHo KOOPOUHAMHBIX OCEll.

Bzaumno obpammusie ¢ynxyuu. I paguru e3aumno oopamuuvix @hynkyuil. [1oHITHE O HETIPEPHIBHBIX
byuknusax. Touku skcTpemyMa (MakcuMyma U MUHMMYMa). MccienoBanue 3eMeHTapHbIX (pyHKUIun
HA TOYKM DOKCTpeMyMma, HauOoIbplllee M HAMMEHbIEe 3HAYeHHE C TIOMOIIbIO MPOU3BOIAHOM.
Ilocmpoenue epaguros ghynkyuii ¢ nomowpbio npouzeooHvIX. Ilpumenenue npouz8o0Hol NPU peueHuu
3a0au.

Dnemenmovl MamemMamuyecKo20 aHaIu3a

[TpousBonHas ¢yHkiuu B Touke. [loHATHE NMPOM3BOAHOM (YHKIMH B TOUYKE KaK TaHICHC YIJa
HaKJIOHA KacaTelbHOU. [ 'eoMeTpuueckuil 1 pU3NUECKUIl CMBICI TPOU3BOIHOM.

Kacarenbnast x rpaduky dbyukuuu. [lpasuna ouggepenyuposanus. Ilpouzeoonvie MHO20UNEHOS.
[Tpou3BoHBIE dNIEMEHTApHBIX (YHKUUH. Bmopas npou3goouas, ee ceomempudeckuti U Quuyeckull
cmouicn. Touku sKcTpeMyMa (MakCUMymMa M MUHUMYMA). Hccrnedosanue sneMeHmapHulx QyuKyui Ha
MOYKU IKCMPeMYMa ¢ NOMOwbI0 npou3sooHou. Haznsonas unmepnpemayus. Ilocmpoenue epaguxos
@yHKyuii ¢ nomowbio npouseoonvix. Ilpumenenue npou3eoo0HolU npu peuteHuy 3a0ay.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyecKuti CMoici.

[TepBooOpasnas. Ilepsoobpasnvie snemenmaphuvix Gyuxkyuil. Ilnowadv KpueosuHeuHou mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennviii unmezpai. Boiuucienue niowaoeu niockux guayp u
00beM06 meil 6paujeHusi ¢ NOMOWbI0 UHMESPald.

Cmamucmuka u meopusn eeponmuocmeﬁ, JqocuKka u KOM6uuamopul<a
Pemenne 3agau Ha TaOJIUYHOE U rpa(bnqecxoe MNpEACTaBJICHHUC NAHHBIX. Hcnonp30BaHNue CBOMCTB U

XapaKTCPUCTHUK YHCIOBBIX Ha60p0BI CpCOHUX, HauOOJBIIEr0 U HAUMEHBIIErO 3HA4YCHH, pa3Maxa,
()ucnepcuu. Pewenue 3aoau na onpe()eﬂeHue yacmomul U eepoianHocmu cobvimuii. Buiuucnenue
eepo;zmuocmeﬁ 6 onblmax C pPABHOBO3MONCHLIMU IIIEMEHMAPHOBIMU ucxooamu. Pewenue 3a0au ¢

NpUMEHEeHUuem KOM6uHam0puKU. Pewenue 3adau na eviuucienue 8€p0ﬂmHOCm€IZ He3a6UCUMblX



cobvimutl, npumeHeHue QOpmyIbl ClodCeHUus eeposmuocmeti. Pewenue 3adau ¢ npumeneHuem
ouaecpamm Dinepa, depesa seposmuocmeti, popmynvt bepnynnu.

Ycnosnas eeposimnocme. Ilpasuno ymuoodcenus eepossimuocmen. Popmyna noaHou 8eposmHocmu.

Huckpemnvie cnyuatinvlie genuuunsl U pacnpeoeneHus. Hesasucumvle ciyuatinvie 8enuduHbl.
Pacnpeodenenue cymmbi u npouzsederuss He3a8UCUMBIX CIYHAUHBIX GETUUUH.

Mamemamuueckoe oxcudanue u oucnepcus Ciy4atnou eeruyunsl. Mamemamuueckoe odxcuoanue u
oucnepcusi  CyMMbl  CAy4auMwblx  eequduH. I eomempuueckoe pacnpeodenenue. bunomuanvnoe
pacnpedeneHue u e2o c8OUCMEA.

Henpepuvignvie cayuaiinvie eenuyunvl. llonamue o niomnocmu eepoamuocmu. Pasnomepnoe
pacnpedeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempul.

Ilonamue o nopmanvHom pacnpeodenenuu. Ilapamempwsl HopmanvHo2o pacnpedenenus. IIpumepol
CYYAUHBIX 8ETUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeuHOCMb U3MEPEHUL, POCH Yel08eKa).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axon 6onvuiux uucen. Bvibopounwiii memoo
usmepenus geposmuocmeti. Ponv 3akona 6onbuiux uucen 6 Hayke, npupooe u oouecmee.

Kosapuayus 08yx cayuatineix eenuyun. Ilonamue o koagppuyuenme xoppenayuu. Cosmecmmoie
HabN0O0eHUs 08YX CLYYAlHbIX eludUH. Bvibopounviil koagguyuenm xoppenayuu.

Texcmosoie 3a0auu

3amaun Ha IPOCThIE MPOLIEHTHI, 33]]a4X Ha CIIOKHBIE MPOLICHTHI, IPAKTUYECKHE 3a/1a4H, 3a/1a4H Ha
pacyer CTOUMOCTH MOKYIIOK, YCIIYT.

Hcmopua mamemamuxu
Ponps maTematuku B passutun Poccun.
Memoowvt mamemamuxu

[Tpumepsl MaTeMaTHYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE.

«A.nreﬁpa M Havyajia MaTeMaTH4eCcKoro anaau3a». TeMaTuueckoe IIAaHUPOBaHHUE

aiasa 10-11 knaccos

Tema 10xaace 11kaace Bceero
Yucna u BbiparkeHma 30 20 50
PyHKUMK 15 12 27
YpaBHEHWNA M HEPABEHCTBA 7 22 29
CTaTUCTMKaA 1 TeEOPUA BEPOATHOCTEN, 15 15

JIOTUKa K KOM6MHaTOpMKa

dNeMeHTbl MaTeMaTMUYECKOro aHann3a 25 14 39
TeKcTOBbIE 334a4M 3 3
McTopma matemaTmkm 1 1
MeToabl maTeMaTMKHK 1 1
MNoBTopeHue 6 2 8

Utoro 86 87 173




Pe3yabTaTnl 00yuyenusi mo reomerpuu B 10-11 kiaaccax

ba3oBblii ypoBeHb

Tema |. BbINYCKHUK HAYYUTCS Il. BbIMyCKHMK MOJYYHT BO3MOKHOCTD
HAYYHUThCSA
TpeboBanus K pe3yJbraTam
OmnepupoBath Ha 6a30BOM
Onepuposams nousimusmu: mouxda,
YPOBHE MOHATUSAMU: TOUYKA, MPsMasi,
npsamMas, NIOCKOCHb 8 NPOCMPAHCIEe.
Beeoenue IUTOCKOCTB B MIPOCTPAHCTBE.
OnepupoBathk Ha 6a30B0M Onepuposamv ROHAMUAMIU:
MapannenbHocT | YPOBHE NOHATUAMU: RAPANIEILHOCIb NPAMbBIX U NIOCKOCMELL;
b NPAMbIX U NapaJlIeIbHOCTh MPSIMBIX U
naockocTten IJIOCKOCTEH;
OnepupoBath Ha 6a30BOM
Onepuposams nouamuamu:
MepneHAnKyNApHO | YPOBHE IOHATHSAMU:
nepneHOUKYIAPHOCIb NPIMBIX U
CTb MPAMBIX U NEPICHIUKYISIPHOCTD MIPSIMBIX H ocKoCmel:-
NNOCKOCTEN IUIOCKOCTEM; ’

Ipumensmo Onsa pewenus 3a0au
2eomempuieckue haxkmol, eciu YCiosus
npUMeHeHUsl 3a0aHbl 8 IHOU opme;

peuams 3a0a4u Ha HAxXo0HcoeHue
2eoMempuieckKux 8elUuduH no oopasyam

Pacrnio3HaBaTh OCHOBHBIE BHIbI Wil dreopumman,
MHOFOFPAHHHKOB (PH3MA denamsv (8bIHOCHbBIE) NIOCKUE YePMENCU
9
HUPAMIIA, IPAMOYTOTbHBIA U3 PUCYHKO8 00BEMHBIX (hucyp, 6 mom
Hapasiesenumes, Ky6); yucie pucosamsv U0 c8epxy, cOOKY,
M b

W306paKATE H3yuaeMeie huryper | CMPOUNb CeUCHUS MHO202PAHHUKOS;
OT PYKH H C IPHMGHEHHEM MPOCTBIX U361€Kamo, UHMEPRPEMUpo8ams u
4EPTEIRHBIX HHCTPYMEHTOB; npeobpazoevleams UHGOPMAYUIo 0

Jienath (BBIHOCHBIE) MJIOCKUE 2eoMemputeckux guzypax,
4EpTEXIH 13 PHCYHKOB MPOCTHIX NPeOCMABIEHHYIO HA YEPMENCAX,
0GBEMHBIX (HTY: BUJI CBEPXY NPUMEHAMb 2eomMempuieckue haxmuol

. b
CBOKY, CHU3Y; 0J1s1 peuterus 3a0a4, 8 MoM Yucie
b ]

W3BITEKATH HH(OPMAITHIO O NPeononazanuux HeCKOJIbKO Wazos
MPOCTPAHCTBEHHBIX peHenUA,
reOMETPHYCCKHX (BHTYpax ONUCHIBAMb 83AUMHOE PACNONONHCEHUE

b -~
MpECTABTEHHYIO Ha YePTERAX H NPSAMBIX U NIOCKOCHEN 8 RPOCMPAHCMEE;
PHCYHKAX; Gopmynuposamsv c80licmea u NPU3HAKU
b

npuMeHsTh Teopemy [Iudaropa puzyp,
[IPY BBIMHCIICHHH IEMEHTOB 00KA3bI8AMb 2eOMEMPUYECKUE
CTepeoMETPUYECKUX (UTYD; ymeep gécaeH”ﬂ’ 5 5
OIICHUBATH (DOPMY MPABUIHLHOTO éraoceme cmanoapmmnou
MHOTOIPAHHHKA TTOCTE CITHIIOB, Kaaccugpuxayuerl npoCmpancmeeHHbix
CPE30B H T.1I. (ONPEACIATH pueyp (nupamuosi, npusbl,
KOJIMYECTBO BEPIIHH, pedep u napanienenuneovy),
R e — Haxooums o6vembl U niouaou
MHOTOFPAHHHIKOR) no8epxXHOCMell 2e0MempUieckKux mejs ¢

npumerenuem Gopmyi,;

BLIYUCTIAMb PACCNOAHUS U Y2IIbl 8
npocmpancmee.

Muozozpannuxu B noeceonesnoii scuznu u npu

u3yueHuu opyaux npeomMemos:
UCNONb308aMb CEOUCMEA




eeomempuieckux ueyp 0is peuieHus
3a0ay npaKmu4ecko2o xapakmepa u 3a0ay
u3 Opyeux obnacmeii 3HAHUlL

Hununop, konyc,

wap

Pacnio3HaBaTh OCHOBHBIE BUIBI
TeJ BpalleHust (KOHYC, [IHH]IP,
cdepa u mmap);

Pacnosznasams ocnosubie 6uovl men
spaujerus (KOHyc, Yyunurop, cgepa u
wap),

Oovemovr men

HaxomuTh 00beMBI U ILIOMIAIH
MOBEPXHOCTEH MPOCTEUIIINX
MHOTOIPAHHUKOB C TPUMEHEHUEM
(opmyu;

HaXOJUTh OOBEMBI ¥ TLIOMIAIH
MOBEPXHOCTEH MPOCTEUIINX
MHOTOIPAHHUKOB U TEJ BPAILLEHUS C
npuMenenueM Gpopmyia. COOTHOCUTh
IJIOIIAAN TOBEPXHOCTEN TEN
OJIMHAKOBOM ()OPMBI Pa3IMUHOTO
pa3Mmepa;

COOTHOCUTBH O0BEMBI COCYIOB
OJIMHAKOBOH ()OPMBI Pa3TMIHOTO
pa3Mmepa;

Haxooumwv o6wemwvt u niowaou
nogepxHocmeu npocmenuiux
MHO202PAHHUKOS C NPUMEHeHUeM POpMYIL;

HAxoo0ums 00vembl U niIoWaou
nogepxHocmel npoCmenuiux
MHO202PAHHUKO8 U el 8PAUeHUs C
npumeHeHuem Gopmyn; cCOOMmHOCUMb
naoWaou nosepxHocmeti mei 0OUHAKOBOU
Gopmbl pasnuunoeo pazmepa,

COOMHOCUMb 00bEMbL COCYO08
00UHAKOB01L (hOPMbI PAIULUHO20 pa3mepa;

Memoo
Koopounam 6
npocmpancmee.

Heusncenus.

— OnmnepupoBatb Ha 0a30BOM
YPOBHE IIOHATUEM ACKApTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE;

HaXO/UTh KOOPJIMHATHI BEPLIUH
Ky0a 1 MpsIMOYTOJbHOTO
napajenenumnesa

—  Onepuposams NOHAMUAMU
0eKapmogul KOOpOUHamvl 8
NPOCMPaHcmee, 6eKmop, Mooyib 6eKmMopa,
PABEHCMBO ~ 8eKMOp08,  KOOPOUHAMbL
geKmopa,  yeon — Mewucoy — 8eKmopami,
cKanapHoe — npouszeedenue  BeKmopoa,
KOJLIUHEapHble 8eKMOpbl;

—  HAX00Umv  pACCMOSIHUE  MeHCOY
08YMsL  MOYKAMU, CYMMY BEKMOpPO8 U
npou3seoeHue GeKmopa HA YUCLO0, Y2oll
menHcoy 8eKmopamiu, cKanapHoe
npousseoeHue, packiaobléams GeKmop no
08YM HEKOJIUHEAPHbIM 8eKMOPAM,

—  3a0aéamv NJIOCKOCMb VPABHEHUEeM
8 0eKapmoesoli cucmeme KOOPOUHAm,

peuiams npocmetiuiue 3a0a4u
88edeHUeM BeKMOPHO20 basuca

Bexkmopuot u
Koopounamol 6

— OnmnepupoBatb Ha 0a30BOM
YPOBHEC MMOHATUCM: TTIOHATUC BCKTOPA

—  Onepuposamv na 06a3080M ypogHe
NOHAMUEM:  NOHAMUE  GeKMopd 8

npocmpancmee B IIPOCTPAHCTBE, KOMINUIAHAPHEIX | npocmpancmee, KOMNIAHAPHbIX 6EKIMOPOS,
BEKTOPOB, HAaXOJOUTb CYMMY U | HAX0O0UMb CYMMY U 8bIYUMAHUE BEKMOPOS,
BBIUNTAHUE BEKTOPOB, YMHOXEHUS | YMHOJICEHUs 8€KIMOPA HA YUCTO.
BEKTOpPA Ha YUCJIO.

Iloemopenue B noeceonegnoti scuznu u npu —

usyueHuU Opyeux npeomemos.
COOTHOCHUTB aOCTpaKTHBIE
TCOMETPUYUCCKUE TIOHATHS U (haKThI
C pealbHBIMHU KU3HEHHBIMHU
00BEKTAMHU U CUTYAIUSIMH;
WCIIOJb30BATh CBOWCTBA
MPOCTPAHCTBEHHBIX
reOMETPHUECKUX DUTYD IS
pEIICHHS TUITOBBIX 33134
NPAKTUYECKOTO COJICPIKAHMSL.




«I'eomerpus». Coaepxanne nporpammsl 1Js 10-11 kiaaccos

Beenenune

Touka, mpsiMasi ¥ MIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH H CIICICTBUS U3 HUX.

OcHogHble noHamus. cmepeomempuu U ux ce0UCMaa.

IHapa/iieJIbHOCTH NPAMBIX M IJIOCKOCTEM

Bsaumnoe pacnonoxeHnue npsSmMbIX U IJI0CKOCTeN B MpocTpaHcTBe. [lapanienbHOCTh NpSIMbIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHue MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTH.
VYTIBl B IPOCTPAHCTBE.

I[MepneHAUKYJAPHOCTH NMPSIMbBIX U IJIOCKOCTE

durypsl 1 ux n300pakeHus (Kyo, mupamuaa, mpusma). CeueHus Ky0a U TeTpasipa

Paccrostaust Mexay pUTrypaMu B IPOCTPAHCTBE. YTIIBI B IPOCTPAHCTBE.

[lepnieHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH.

[Tpoekius Gurypsl Ha IIOCKOCTh. [IpU3HaKy MEPHEHINKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex nepnenaukyispax. Terpasap. [lapamienenunen. CroiicTBa
PSMOYTOJIBHOTO MapajuieIenunena.

MHOrorpaHHUKHU

Mpuororpannuku. Harmsinnas crepeomerpusi. Teopema [Tucdaropa B mpoctpanctse. [Ipuzma u
nupamua. [IpaBuinbHas upamMuia U npaBwibHas mpu3ma. [Ipsmas mupamuga. DIeMEHTHI TIPU3MBI |
nupamuibl. [Inomans moBepxXHOCTH MPAaBUILHON MUPAMUIBI U IPSIMON TPU3MBI.

nauHap, KOHYC, HIAp

Tena BpateHus: HUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYTOBOTO
IMH/IPpA, IPSIMOTO KPYroBOTO KOHYyca. M300pakeHne Ten BpalleHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceuenHoM KOHyce, ceueHus KOHYca (napanieibHoe OCHOBAHUIO U NPOXoosujee
uepes 6epUUHY), cedenusi YUIUHOpa (NapaiieibHo U REPReHOUKYIAPHO OCU), CedeHUs apa.
Paszsepmxa yununopa u xouyca.

IIpocmetiwue kKomoOUHAYUYU MHO20SDAHHUKOS U Mell 8paujeHus medxcoy cobou. Beraucienmne
3JIEMEHTOB IPOCTPAHCTBEHHBIX Guryp (pedpa, IuaroHaiu, yribl).

[Tnomank MOBEPXHOCTH MPSIMOTO KPYTOBOTO IMJIMHIPA, IPSIMOTO KPYTrOBOTO KOHYCA | IIapa.

O0bembl Te

[Tonsitue 06 o6beme. OOBEM MUPAMUIBI U KOHYCA, TPU3MBI U IHinHApa. O0beM miapa.

BekTOopbI M KOOPAMHATHI B MPOCTPAHCTBE.

BekTops! 1 KoOpAHHATHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPa HA YHCIIO, YTOJI
Mex 1y BekTopamu. KonnrHeapHble U KOMIUIaHAPHbBIE BEKTOPBI. CKAIApHOE npoussedenue 6eKmopos.
Teopema o pasznoxcenuu eKmopa no mpem HeKOMnAaHapuvim eekmopam. Ckansproe npouzeeoeHue
8exmopog 6 koopournamax. llpumenenue 6ekmopos npu peweHul 3a0ay Ha HAxoxcoeHue
paccmosiHutl, OuH, niowael u 06vemos.

MeToa KOOPAUHAT B MPOCTPAaHCTBE. I BHKeHUsI.

Ypaenenue nnockocmu ¢ npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. @opmyna ons
BLIYUCTEHUS PACCMOANHUS MedHcOy mouKkamu 8 npocmpancmee. 110006Hble mena é npocmpancmae.
COOTHOIIEHHS] MEXTY TUIOIIAISIMHU TIOBEPXHOCTEH 1 00BbeMaMu MOA00HBIX TEJ.

suoicenus 6 npocmpancmee: napaniieibHulll NePeHoc, YeHMpPAlbHAS CUMMEMPUsl, CUMMEmMpPUs
omuocumenbHo niockocmu, nogopom. Ceoticmea osudxcenuti. Ilpumenenue 08udiceHuti npu peuieHuu
3a0au.

IToBTOpEHue.

Pemrenue 3amayu ¢ mpuMeHEHNEM CBOWCTB (PUTYp HA TUIOCKOCTH. 33a]]a9i Ha JIOKA3aTEIbCTBO U
MOCTPOCHUE KOHTPpIprMepoB. Mcronb30Banue B 3a7ja4ax MPOCTEUIITNX JTOTHUECKUX TPABUIL.
Pemenwne 3a/1a4 ¢ MCIOJIE30BAaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIICHHUH B MPSMOYTOTBHBIX
TpPEeYrojabHUKaX, (haKTOB, CBSI3aHHBIX C YETHIPEXYyrolbHUKAMHU. Perienre 3a1a4 ¢ UCIoIb30BaHUEM
($akToB, CBA3aHHBIX C OKPY)KHOCTSIMH. Perenne 3a/1a4 Ha U3MepeHUs Ha IIOCKOCTH, BBIYHCIICHUE
JUIMH U TUIOIIajiel. Peutenue 3a0ay ¢ nomoubio 6eKmMopos u KoOpoOuHam.

«I'eomeTpus». TemaTndeckoe naanuposanue 1is 10-11 knaccon



Tema 10xknacc 1 1knacc Bcero
Beenenue 4 4
[TapannensHOCTH IPSIMBIX U TUIOCKOCTEH. BekToper u| 14 14
KOOpPJMHATHI B POCTPAHCTBE.

[TepnieHIUKYISIPHOCTD MPSAMBIX U TIJIOCKOCTEH 16 16
MHoOrorpanHuku 11 11
Meroa KOOpAMHAT B MPOCTPAHCTBE. [|BHKEHUS. 10 10
Hunmuuap, KoHyc, map 20 20
O6beMsI Ten 16 16
[ToBTOpCHME 5 1 6
Utoro 50 47 97




