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I[lnanupyemblie pe3yJbTaThl OCBOEHUsI y4eOHOro mpeamera «MareMaTHKa» HAa YPOBHE OCHOBHOIO
o0miero oopa3oBaHus

OcBoenne yuebHoro mpeamera «MaremMaTHKay JOJKHO 00ecreunBaTh AOCTHKEHHE Ha YPOBHE OCHOBHOTO
oOmiero o00pa3oBaHUsl CHEAYIOUIUX JHYHOCTHBIX, METANpEAMETHBIX U MPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yJIbTaTOB:
JIMUHOCTHBIE PE3YJIbTATBI ocBoenus nporpammbl yaeOHOro mpeamera «MaTreMaTuka» ¢ y4éToM
nporpammel Bociutanusi MbOYCOILLI26 xapakTtepusyroTcs:
1). [IaTpuoTHYecKkoe BOCIUTAHME: MPOSABJICHUEM HMHTEpPEca K MPOILIOMY M HACTOAIIEMY POCCHUUCKON
MaTeMaTUKH, IEHHOCTHBIM OTHOUIEHHWEM K JOCTHXKEHUSIM POCCUMCKUX MATeMAaTUKOB U POCCHICKON
MaTEeMaTHYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHHM B IPYrUX HayKaxX U MNPUKIAIHBIX cepax.
2) I'paxxnaHckoe W JYXOBHO-HPABCTBEHHOE BOCHUTAHHUE: TOTOBHOCTHIO K BBITIOJHEHHUIO OOS3aHHOCTEH
rpaXJaHWHa M peall3allid ero IpaB, MPEACTaBICHHEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUSA
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYpP TPasKJaHCKOTO 00IIEeCTBa (BBIOOPHI, OMPOCHI U Mp.); TOTOBHOCTHIO
K OOCYXJEHHMIO 3THYECKHUX NPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHM HayKu,
OCO3HAaHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX NPUHIIUIIOB B JESATEIILHOCTH YUYEHOTO.
3) TpynoBoe BocnMTAHME: YCTAaHOBKOM Ha AaKTUBHOE y4yacTHE B  PEIICHUH MPAKTUYECKUX
3a/1ayMaTeMaTUYEeCKOW HANpaBICHHOCTH, OCO3HAHUWEM BAaXKHOCTH MATEMaTH4YECKOro oO0pa3oBaHMs Ha
MPOTSHKEHUH BCEH JKM3HU IS YCHEIIHON MpodeccHOoHANbHON NesSTeNIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHU; OCO3HAHHBIM BHIOOPOM M MOCTPOEHUEM HHAMBUAYAJIBLHON TPACKTOPUHM OOpPA30BAHUS U KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
4) OcrerMyeckoe BOCIHMTAHHE: CIOCOOHOCTHIO K HMOLMOHAIBHOMY M OSCTETHUYECKOMY BOCHPUSITHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3aJay, pEIIeHUH, pacCyX JACHUN; YMEHUIO BUICTh MaTeMaTHYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE.
5) IleHHOCTH HAYYHOIO MO3HAHUS: OPUEHTAIINEH B JIEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX
MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, IIPUPOJIBI U OOIIECTBA, TOHIMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl UeJIOBEUECKOM 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIs
Pa3BUTHS IMBWIN3AIMH; OBJIAJICHUEM S3BIKOM MaTEMaTHKH U MAaTEMAaTHUYECKOM KYJIbTYpOH KaK CPEeICTBOM
MO3HAHUSMUPA; OBJIA/ICHUEM MPOCTEUITUMU HAaBBIKAMH HCCIIEI0OBATENbCKOUIEATENbHOCTH. Du3nyeckoe
BOCIIUTaHKE, (POPMUPOBAHUE KYJIBTYPbI 3J0POBbSI U SMOIIMOHATBHOI00IaromnoIy4usi: TOTOBHOCTBIO
MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B UHTEPECaX CBOETO 3/I0POBBS, BEACHHUS 3JI0POBOTO 00pa3a KU3HH
(310poBOE MUTaHKE, COATAHCUPOBAHHBINM PEKUM 3aHATUN U OTIbIXA, peryssipHas (u3nyecKas akTUBHOCTD);
c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO MPpaBa Ha OIMKUOKY U TAaKOTO K€ MpaBa JAPyroro
YeJioBeKa.

6)JKoJI0rnYecKoe BOCIIUTAHUE: OPUEHTAIMEN HA TPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JIJIs
pelieHns3anay B 00J1aCTH COXPAHHOCTH OKPYXKAIOLIEH cpeibl, MJIaHUPOBAHUAIOCTYIIKOB M OLIEHKU UX
BO3MOXKHBIX MTOCJICJICTBUI JIJIS1 OKPY’KaIOIEH Cpe/bl; OCO3HAHUEM TI00ATFHOTO XapaKTepa IKOIOTHIECKUX
po0JieM U MyTeH UX PEIIeHHUs.

L. Ilnanupyemble pe3y/abTaThl OCBOCHHS Y4eOHOro mpeamera.

Pa3ges nporpamMmsl Ilnanupyembie pe3yJibTaThl OCBOCHHS Y4eOHOT0 MpeAMeTa
W3yuenue anreOpsl, HaYaa MaTeMaTHYECKOTO aHAKM3a U BEPOSTHOCTU U

CTaTUCTHKHN B CTaleeﬁ HIKOJIE JlaéT BO3MOXHOCTh  JOCTHXKCHUA

Aunredpa 00yJaronuMucs CIEAYIOIINX PE3YIbTaTOB.

U Havasa Jluunocmnuwie:

MaTCMaTU4ICCKOTO 1) CcOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY

aHa/IM3a YpPOBHIO  pa3BUTHI  HAayKHM; KPUMTHYHOCTHL  MBIIUJICHHUSI, YMCHHEC
pacmo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIE  BBLICKA3bIBAHUSA, OTJIMYATh

TUIIOTE3Y OT (haKTa;




BepostHOCTh
CTaTUCTHKA

2)

3)

4)

5)

6)

1)

2)

TOTOBHOCTb U CIIOCOOHOCTH BECTU JUAJIOT C APYTHMMH JIOABMH, JOCTHIATh B
HEM B3alMOINOHMMAHMsS, HAXOAUTh OOLIME LEIW U COTPYJHUYATh A UX
JOCTHKEHUS;

HABBIKM COTPYIHHYECTBA CO CBEPCTHHKAMM, AETbMH MJIAAIIEr0 BO3pacTa,
B3pOCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
UCCIIe/IOBATENIbCKOM, IPOEKTHON U JPYTUX BUJAX JEATEIbHOCTH;
TOTOBHOCTb UM  CIIOCOOHOCTb K 00pa3oBaHUIO, B TOM 4YHCIE
caMo00pa3oBaHUIO, Ha MPOTSDKEHUM BCEH IKU3HM; CO3HATEIbHOE
OTHOLIEHUE K HENpPephIBHOMY O00pa30BaHMI0 KaK YCJIOBHIO YCIIEIIHOM
npodeccnoHabHOM U 00IIECTBEHHOW IEATEeIHLHOCTH;

3CTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOUYAs 3CTETUKY ObITa, HAyYHOIO U
TEXHUYECKOT0 TBOPYECTBA;

OCO3HaHHBIN BbIOOp Oyayieil npodeccuy U BO3MOXKHOCTEH peann3anuu
COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB; OTHOLIEHHE K MTPO(EeCcCHOHATBHON
NESTeIbHOCTH KaK BO3MOXHOCTH y4YacCTHS B PEIICHUH JIMYHBIX,
00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAMOHAIBHBIX TIPOOIIEM.
Memanpeomemnmnuie:

YMEHHE CaMOCTOSTENIbHO ONPEICNATh IIENH ACATENBHOCTH M COCTABISTH
TUIAHBI JICSITENBHOCTH; CAMOCTOSTENIBHO OCYIIECTBISTh, KOHTPOJIHPOBATH H
KOPPEKTHPOBAThH JEATEIHHOCTD; MCIIOJIb30BAaTh BCE BO3ZMOXKHBIC PECYPCHI
A7 JIOCTYDKEHWsI  TIOCTAaBJIEHHBIX  LeJied M pealu3aluu  IUIaHOB
NesTeIbHOCTH; BBIOMpATh  YCHEIIHblE CTPAaTerMH B  Pa3IMYHBIX
CUTYaLUsAX;

YMEHHE MPOIYKTHUBHO OOIIAThCS W B3aUMOJIEHCTBOBATb B IpoOIiEcce
COBMECTHOW JIEATENIbHOCTH, YUUTBHIBaTh IO3ULMU JPYIUX YYaCTHHKOB
JesITebHOCTH, 3(PeKTUBHO pa3pemars KOHPIUKTHI,

BJIQJICHUE HABBIKAMU I103HABATENbHOM, YueOHO-UCCIIEIOBATENbCKON U
NPOEKTHOM  JIeATENbHOCTH,  HaBbIKAMH  paspelieHus  Ipobiem;
CIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOOB
pelieHus. MPaKTUYECKUX 3a/ad, MPUMEHEHHMIO pa3IMyYHbIX METO/I0B
MO3HAHUS;




4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIBHOW HWH(OpPMAIHOHHO-
MO3HABATENBHON JIEATENbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCS B
pa3NUYHBIX HMCTOYHUKAX MH(OPMAIMM, KPUTHYECKH OLICHUBATh U
UHTEPIPETHPOBATh  MHOOPMAIMIO, TOJIY4aeMyl0 U3  pa3jIMYHbIX
HCTOYHUKOB;

5) ymenue UCII0JIb30BATh CpelcTBa UH(POPMALIMOHHBIX U
KOMMYHMKAIIMOHHBbIX TexHojoruil (manee — MKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpraHU3alMOHHBIX 3a1ady C
coOyrofieHneM TpeOOBaHMM APrOHOMHUKH, TEXHUKHM O€30MacHOCTH,
TMTHEHBI, pPecypcocOepeKeHHs, NPaBOBbIX M ITHUUYECKUX HOPM, HOPM
nH(pOPMaITMOHHOKN O€30MTaCHOCTH;

6) BimajeHHE SA3BIKOBBIMH CPEACTBAMH — YMCHHE SICHO, JIOTUYHO M TOYHO
U3JlaraTh CBOK TOYKY 3PEHHUs, HCIIONb30BaTh aJeKBAaTHBIE S3bIKOBBIE
CpEICTBa;

7) BajeHHe HaBBIKAMH II03HABATEIBHON pE(IIEKCHH KaK OCO3HAHUS
COBEPILAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUH, TPaHUI] CBOETO 3HAHUS Y HE3HAHUS, HOBBIX I103HABATEIbHBIX
3aJ1a4 U CPEJICTB UX JIOCTHIKEHUSI.

Ilpeomemmnoie

[IpenmeTHble  pe3yabTaThl  OCBOEHUS ~ MHTEIPUPOBAHHOTO  Kypca
MaTeMaTUKd  OpPUEHTUPOBaHbl Ha  (OPMHPOBAHHE  IEJIIOCTHBIX
NpPEICTaBICHUA O Mupe M oOumeld KyJbTypbl OOyYaroIuxcs IyTeM
OCBOGHMS CHUCTEMATHYECKMX 3HaHUM U cHoco0OB JEHCTBMM Ha
METalpeIMETHOM OCHOBE, a INpeIMETHbIe pe3yJIbTaThl OCBOGHUsS Kypca
anreOppl M Hadal MaTeMaTHYecKoro aHaim3a Ha 0a30BOM YpOBHE

Auredpa

u Havasa
MaTeMaTHYeCKOIo
aHajIu3a

BepositHOCTB u
CTATHCTHKA

OPHUCHTUPOBAHBI Ha obecrieueHne NpEeUMYyIICCTBCHHO
o0uieo0Opa3oBarebHOM M OOIIEKYIbTYpHOH  moAroTroBku.  OHH
MPEATOJIararoT:

1) cOpPMHUPOBAHHOCTH MPEJICTABICHUN O MATEMaTHKE KaK YacTH MHPOBOM
KyJIbTYpbl MU O MECTE€ MaTE€MaTUKH B COBPEMEHHOW UMBWIM3ALUHU, O
croco0ax OMUCAHMsI HA MATEMAaTHYECKOM SI3bIKE SBJICHHI PEaTbHOr0 MHUPA;

2) c(hopMHPOBAHHOCTh MNPEJCTABICHUH O MaTeMaTHYeCKUX MOHATHUAX KaK o
BOKHEHIINX MAaTeMAaTU4YEeCKUX MOJENAX, MO3BOJAIONIMX ONKUCHIBATE U
MU3y4yaTb pa3Hble IIPOLIECCHl U SBIICHHs; IOHMMAaHUE BO3MOXXHOCTH
aKCMOMATUYECKOT0 TIOCTPOCHUSI MATEMATUYECKUX TEOPHIA;

3) BiajeHHe METOAaMM J0Ka3aTelbCTB M AITOPUTMOB pEIICHUS; YMEHHE HX
IIPUMEHATh, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKACHUS B XOAE PEIICHHS
3a/1a4;

4) BrnajeHwe CTaHIAPTHBIMH TPHEMAaMH DEIICHHUS PAlUOHATBHBIX U
UPPALMOHAIBHBIX, IIOKa3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH M HEPABEHCTB, HX CHUCTEM; MHCIIOIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YHCJIE Ul IIOMCKA IIyTH DPELICHUS U
MJUTFOCTPALUKU PELICHUs YPAaBHEHUN U HEPABEHCTB;

5) chopMHPOBAHHOCTH MPEACTABICHHUI 00 OCHOBHBIX MOHATHSX, HICSIX H
METOZaX MaTeMaTUYECKOr0 aHAJIN3a;

6) copMHUPOBAaHHOCTH MPEACTABICHHUI O TPOIECCAX U SIBICHHUSAX, WMEHOIIHX
BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B
peaJibHOM MHpe, 00 OCHOBHBIX TMOHSATHUSX JJIEMEHTApHOW TEOpUH
BEPOATHOCTEH; CPOPMHUPOBAHHOCTb YMEHHH HAXOOUTh M  OLIEHUBATb
BEPOSTHOCTH HACTYIUIEHHUS COOBITMH B MPOCTEHIINX MPaKTUYECKUX
CUTYalUsIX ¥ OCHOBHBIE XapaKTEPHCTUKH CITyYalHbIX BEJIMYNH;

7) BIajieHHe HAaBBIKAMH HCIIOJB30BAHHS TOTOBBIX KOMITBIOTEPHBIX




IpOTrpaMM TIPH PEIICHUH 3a/1ay,

W3yueHne reoMeTpur B CTapiieil IMIKOJe Ha YIIIyOJCHHOM YpPOBHE
Ia€T BO3MOXHOCTh JIOCTHKEHHUS 00YUAIONIIMMHUCS CIICAYIOIINX PE3yIbTaTOB:
Teomerpus Jluunocmuwie (10-11 knacc):
c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; KPUTHYHOCTH MBIIIICHHUS,
YMCHHE pAacClO3HABaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJIMYaTh THIIOTE3Y OT (paKTa;

FOTOBHOCTH M CIIOCOOHOCTH BECTHU Juajior ¢ IpyrumMu JIrOJIbMH,

BCKTOpBI u JOCTUraTh B HEM B3aMMOIIOHUMaHUusA, HaXOJIUTb O6H.[I/Ie Ociii "
KOOpIMHATBI B COTPpyAHUYATh IJId UX JOCTHUIKCHUA,
IIPOCTPAHCTBE HaBBIKM COTPpYAHHMYECTBA CO CBCPCTHHKAMH, ACTbMHU MJIAAICTO

BO3pacTa, B3pOCIBIMU B 00pa30BaTEIbHON, OOIIECTBEHHO IOJIE3HOH,
y4eOHO-HCCIIEI0BATENIBCKOM, TPOSKTHON U JPYTrUX BUAAX
JESATEIBHOCTH;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHMIO, B TOM YHCIE
caM000pa30BaHMIO, Ha MPOTSHKEHUM BCEM JKU3HM; CO3HATENIbHOE
OTHOILIEHUE K HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO
ycHenrHoi npohecCUOHaTbHON 1 00IIECTBEHHOM JIEATEILHOCTH;
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OJCTETUKY ObITa,
HAaY4YHOI'O U TCXHUYCCKOI'0O TBOPYECCTBA,

OCO3HAHHBIN BBIOOp Oynymed mnpodeccun W BO3MOXKHOCTH
peaM3anii  COOCTBEHHBIX IKM3HEHHBIX IUIAHOB, OTHOIICHUE K
npo()eCCUOHATBHON  JICATENFHOCTH KAk BO3MOXKHOCTH y4YacTHsS B
pelIeHun JMYHBIX, OOIICCTBCHHBIX, rOCy/IapCTBCHHBIX,
0011IeHAIIMOHATILHBIX MPOOJIEM;

Memanpeomemnoie (10-11 knacc):

YMEHHE CaMOCTOSITEIbHO OMNpEAENATh LEeTd CBOEro OOydeHus,
cTaBuUTh U (GopMynupoBaTh AJisg ceOs HOBbIE 3a1ayu B yuéde u
MO3HABATEIbHON JEATETFHOCTH, Pa3BUBAaTh MOTHUBBI M UHTEPECHI
CBOEH MM03HABATENBHOM 1E€ATETBHOCTH;

YMEHHE CaMOCTOSATEIBbHO INITAHUPOBATh ITYTH JAOCTHIKEHUS LIENEH, BTOM
quciae aJlbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambojee

3¢ ¢deKTUBHbIE CHOCOOBI pelIeHUs YYeOHBIX U MO3HABATEIbHBIX

3ajad4;

YMEHHE COOTHOCUTb CBOU JEHCTBUS C INIAHUPYEMBIMU pPe3yJIbTaTaMHu,

OCYILIECTBJIATh KOHTPOJb CBOEH AEATEIbHOCTH B MPOLECCE JOCTHKEHUS

pe3ynbTaTa, ONpeaesTh CIOCOObI JEHCTBUNB paMKaxX MpeaioKeHHBIX

yCJIOBUH U TpeOOBaHUM, KOPPEKTHPOBAThH

CBOM JEHCTBYSI B COOTBETCTBHHU C U3MEHSIOLIEHCS CUTyaLlEH;

YMCHUC OLCHUBATH ITPABUJIBHOCTL BBLINTOJTHCHUS y‘IG6HOI>i 3aJiauy,
COOCTBEHHBIE BO3MOKHOCTH €€ peIIeHUS;

BJIQJICHUE OCHOBAMHM CAMOKOHTpOJISl, CAMOOILIEHKH, MPUHATHUS
pelIeHni M OCYIIECTBIEHUS OCO3HAaHHOIO BbIOOpa B y4ueOHOH u
MMO3HABATEILHON JESITEILHOCTH;

yMeHHE MPOJYKTHBHO OOIIAThCSA U B3aMMOAEHCTBOBATH B IpoIecce
COBMECTHOM  JIEITENIbHOCTH,  YYWTHIBAaTh  IO3WLIHMHM  JPYIUX
YYaCTHHKOB JESATENLHOCTH, 3()(EKTHUBHO pa3periaTs KOHQIUKTHI;
BJIaJICHHE HABBIKAMHU TI03HABATEIHHOM, yueOHO-MCCIEIOBATEIHCKON
MPOEKTHOW  JIeATENbHOCTH, HAaBBIKAMU pa3pelieHusi Mmpoolsem;
CIMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENILHOMY IIOMCKY METO/I0B
pelIeHNs] MPAKTUYECKUX 3aJad, NPUMEHEHUIO Pa3IMYHBIX METO/OB

MMO3H ilHU S,




I'eomerpust

BekTopsl
KOOPAUHATHI
NpOCTPAHCTBE

TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENbHON HMH(MOPMAIMOHHO-
TI03HABATEIILHON JICSTEILHOCTH, BKJIOYas YMEHHE OPUCHTHPOBATHCS B
Pa3IMYHBIX HMCTOYHUKAX WH(OPMAIMU, KPUTUYECKH OICHUBATH U
HMHTEPIPETUPOBATH UH(DOPMAIIHIO, TTONyYaeMYI0 U3 Pa3IHUHbIX
HUCTOYHUKOB;

yMEHHE HCIOJIb30BaTh cpenctBa  MH(MOPMALMOHHBIX u
KOMMYHUKaIMOHHbIX TexHonoruid (MKT) B pemeHnH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPTaHMU3AIMOHHBIX 33/ad C COOJIIOJICHUEM
TpeOOBaHUN HIPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAIIMOHHON 0€30ITaCHOCTH;

BIIAJICHUE S3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCTIOIh30BATh aICKBATHHIC SI3BIKOBBIC
CpEJICTBA;

BJIAJICHUE HABBIKAMU [103HABATEJBHOW pedreKkcuu Kak OCO3HAHUS
COBEpUIACMBIX JCMCTBUM M  MBICIUTENBHBIX IIPOLECCOB, HX
pe3ylbTaTOB M OCHOBAaHWM, TPAHUI[ CBOErO 3HAHWS W HE3HAHUS,
HOBBIX [T03HABATEIBHBIX 3a/1a4 U CPEICTB UX JTOCTHIKCHHS,;
Ilpeomemmnuie.
1) chopMHPOBAHHOCTH TPEJCTABICHAN O TIEOMETPUHM KaK YacTH MHUPOBOIL
KyJIbTYypbl U O MECTE I'€OMETPUU B COBPEMEHHOM IMBMIIM3ALUM, O CIIOCO0ax
OIMCAHUS Ha MAaTEMAaTU4YECKOM S3BIKE SBJICHUI MAaTEpPUAILHOIO MHpA;
2) chOpPMUPOBAHHOCTH MPEJICTABIEHAN O TEOMETPUUYECKHX MOHATHAX Kak O
BAOKHEHMIIMX MaTeMaTU4YeCKUX MOJENAX, IO3BOJSIOLUIMX OIUCHIBaTh U
n3y4yaTb pa3HblE IIPOLECCHl M SBJICHUSA; IIOHHUMAaHHE BO3MOXKHOCTHU
aKCHOMATUYECKOI0 IIOCTPOCHHSI MATEMATUYECKUX TEOPHH;
3) BIajicHHEe TEOMETPHYECKUM SI3BIKOM; PasBUTHE YMEHHS HCIOJB30BATh €r0
JUIL  ONMCaHWs  IPEIMETOB  OKPYXKAKIIEro  MHpa;  pa3sBUTHE
IPOCTPAHCTBEHHBIX IPEJCTABICHUH, H300pa3UTEIbHBIX YMEHHMH, HaBBIKOB
r€OMETPUYECKHUX TOCTPOCHUM;
4) BnajieHre METOJAMH JIOKA3aTeJbCTB W aJTOPUTMOB PEIICHHUS; YMEHHE HX
IIPUMEHATH, TPOBOJUTH JT0KAa3aTeIbHbIE PACCYKICHUS B XO/I€ PEILCHUS 3a/1a4;
5) BiaseHWe OCHOBHBIMH MMOHATHSAMH O IUIOCKHX M MPOCTPAHCTBEHHBIX
reoOMeTpUYecKuX (Urypax, HMX OCHOBHBIX CBOMCTBax; C(QOPMHPOBAHHOCTD
YMEHUs PACIO3HAaBAThb HA YEpPTEkKax, MOJEISIX U B PEATBHOM MHUpPE
T€OMETPUYECKHUE ¢burypsr; MIPUMEHEHNE U3YYEHHBIX CBOICTB
reoMeTpuyeckux Quryp u (GopMya Ui pelieHUs TeOMEeTPUYEecKUX 3agad U
3aJa4 C IPAKTUYECKUM COJEP KAHUEM;
6) BiajgeHHEe HABBIKAMH HCIOJB30BAHUS TOTOBBIX  KOMITBIOTEPHBIX
IIPOrpaMM IIpU PELIEHUU 33]1a4;

«IIpo0d1eMHO-pyHKIHOHATBHBIE PE3YIbTATH)

Pasnen

I. BoInycKHHK Hay4YuTCH

I. BImyCKHHK MOJYYHT BO3MOKHOCTD

HaAY4YUTbCH

I[J'I}I HCIIOJIb30BaHUA B HOBCCI[HCBHOﬁ
KHN3HHU n obecnieueHus BO3MOXHOCTH

YCIICIHOI'O TMPOAOJIKCHUA 06pa3OBaHI/ISI 10
CIICHUAaJIbHOCTAM, HE CBsI3aHHBIM
MPUKJIAAHBIM UCIIOJIBb30BAHUCM MAaTCMATUKU

C

ﬂﬂ}l paseumusl MblULIEHUA, UCNOIb306AHUA 6
NOBCEOHeBHOU HCU3HU U 0DecneyeHls
603MO2UCHOCMU YCNREUHO20 npO()OJZDfC@HU}Z
06pa306aﬂuﬂ no cneyuaibHoCmsaIm, He
C6A3AHHbIM C l’lpuK]laaHblM UCNnoi1b306anHuUeM
mamemamurKu
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OnepupoBatb Ha 0a30BOM YpOBHE

MOHSATUAMM: KOHEYHOE  MHOXECTBO,

3JEMEHT MHOXECTBA, IOJMHOXECTBO,

nepecedeHre U 00beTMHEHNE MHOKECTB,

YHCIIOBBIE MHOXKECTBA Ha KOOPJMHATHON

IIPSIMOM, OTPE30K, UHTEPBAIL;

olnepupoBaTh Ha ©0a30BOM YpOBHE

MOHATUSAMM: YTBEPXKJECHUE, OTPHUIAHUE

YIBEPXK/ICHUSA, HUCTHUHHBIE M JIOKHBIC

YTBEPXKJICHUs, TPUYMHA, CJCICTBHE,

YaCTHBIA CITy4dail 0OIIEero yTBEp KICHHUS,

KOHTpIIpUMED;

— HaxoJuTh IIEpecedeHre U 00bEeIUHEHUE
JIBYX  MHOXECTB,  HPEJCTaBJIEHHBIX
rpaduYecKy Ha YUCIOBOU MPSMOM;

—  CT]20UTh HE£t YHMCJIOBOI I]2MOI

[IOJIMHO’KECTBO YHUCIIOBOTO MHOYKECTBA,

3aIaHHOE IPOCTEHUIIUMU YCIOBUSMHY;

pacrmo3HaBaTh JIOKHBIE YTBEPKIACHHUS,

OLIMOKHU B PACCYKICHUSIX, B TOM YHUCIIE C

HCI0JIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonesnoii srcusnu u npu uszyuenus
opy2ux npeomemaoa.

— HCIIOJIB30BaTh YHCIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOW MPSIMOM JJIs1 ONIUCAHUS
peanbHBIX MPOLECCOB U SBJICHUN;

— TPOBOJUTH JIOTUYECKUE PACCYKJICHUS B
CUTYyalUAX ITOBCEIHEBHOU KU3HU

NOHAMUAMU. ~ KOHEUHOoe
NeMeHm  MHOJCecmad,
NOOMHONCECMBO, nepeceyenue u
00vbeOuHeHue  MHOJNCECmS,  YUCILOBble
MHOJHCECMBA HA KOOPOUHAMHOU NPAMOU,
ompe30K,  UHmepseal,  NOJYUHMEpP8al,
NPOMENHCYMOK C  B8bIKOJIOMOU  MOYKOL,
epaguueckoe npedcmasieHue MHONCECMs
HA KOOPOUHAMHOU NAOCKOCMU,
onepuposamv NOHAMUAMU. YMEEpIHCOeHuUe,
ompuyanue ymeepicoeHus, UCMUHHbIE U
JIOJHCHBLE YmeepaHcOeHs, NpUYUHA,
creocmsue, 4ACMHbIL  CAy4au  0due2o
VMBepHCOeHUsl, KOHMPRpUMep,
npogepsims NPUHAONIEHCHOCHb dleMeHmd
MHOJICECMBY,

Haxooums nepeceveHue u 00veOUHeHue
MHOXCECmS, 8 mom yucne
npeocmasieHHbIX epaguuecku Ha
YUCTIOBOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU
npoeooums
paccyscoenus ons
UCTMUHHOCIU YMBEPHCOEHULL.

Onepuposamso
MHOICECBO,

OoKazamenvHble
000CHOBAHUS

NOBCEOHEGHOUl HCU3HU U NPU U3YUEHUS
opyzux npeomemos:

UCNONIL308AMb YUCTIOBblE MHOJCECMBA HA
KOOPOUHAMHOU npAMouU u Ha
KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUSL
DPeanvbHbIX NPOYeccos U A61eHuUll

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSAMM: LEJI0€ YUCIO0, ACIUMOCTb
qyucern, OOBIKHOBEHHAs Ipo0Bb,
necsiTuYHasi ~ Japo0b,  palMoHaAIbHOE
4KCII0, TPUOIMKEHHOE 3HAaYEHHE YHCIIa,
4acTh, JOJIA, OTHOULIEHWE, IPOLEHT,
MOBBIIICHUE U TOHW)KEHHUE HA 3a/IaHHOE
YHCIIO MPOIIEHTOB, MacIITao;
ommepupoBaTh Ha 0a30BOM YpOBHE
MOHSTUSIMH sorapupm qyucna,
TPUTOHOMETPUYECKAS OKPY>KHOCTb,
rpajgycHasi Mepa yIJia, BeJIMYMHA YTIJia,
3a/IaHHOTO TOUKOH Ha
TPUTOHOMETPUIECKOM OKPY>KHOCTH,
CUHYC, KOCHUHYC, TAHT€HC U KOTAHI'€HC
JIOB, HUMEIOIIUX T]20M3BOJILH
BEJIMYMHY,
BBHITIONTHATh apU(METHIECKHUE JCHCTBUS
C LEJBIMU U PAlIMOHAIHBIMH YHCIIaMH,
BBITIOJIHATh HECIIOXKHbIE

C60000HO onepuposamev NOHAMUAMU
yeroe  uucio, denumocms  yucer,
00bIKHOBEHHAsL OPOOb, OecAMUUHAs Opoob,
PAYUOHATbHOE — YUCTO,  NPUOTUNCEHHOE
3HayeHue yucaa, yacme, 0071,
OMHOUleHUe, NPOYeHN, NOBbIUUEHUE U
NOHUJICEHUe ~ HA  3A0AHHOEe  YUCTO
npoyeHmos, macuimao,

HPIBOOUTH MpuMepbl uucel ¢ 3a0aHHbLIMU
CBOUCMBAMU OETUMOCIIU,

onepupoeamv  NOHAMUAMU.  102apuPm
yucna, MPUSOHOMEMPUYECKAS
OKDYICHOCMb, PAOUAHHAA U  2PAOYCHAS
Mepa yena, GeluduHa yeud, 3Aa0aHHO2O0
mouKou Ha MPUSOHOMEMPUYECKOU
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAHSEHC U
KOMAaH2eHC yenos, umewux
NPOU3BOTLHYIO BEIUYUHY, YUCTA € U K
8bINOIHAMb apuUpMemuyeckue Oelcmasus,
couemas yCmHule U NUCbMEHHble NPUeMbl
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peoOpa30BaHMsI YUCIOBBIX BBIPAKECHUH,
COJEpXKalMX CTEMEeHW 4ucen, 0o
KOpPHU W3 dYucen, Ju00 sorapudmbl
qlucen;

— CpaBHMBAaTh  palMOHAJIbHBIE  YHUCIA
MEXIy COOOi;

— OIICHMBATh u CpaBHUBATh c
pallMOHANBHBIMU  YMCIAMU  3HAYEHUs
LEIbIX  CTEIEHEHM  4ucen, KOpHEH
HaTypaJbHOM  CTENEHH M3  4YHUCell,
Jorapu(MOB YHCEN B IPOCTHIX CIIydasix;

— H300paxkaTh TOYKAaMM Ha YHCIOBOH
NPSIMOI! LIeJIbIe U PallMOHATIBHBIC YUCIIA;

— H300paxaTh TOYKAMH Ha YHUCIOBOH
IpPSIMOI LieNble CTENEeHU YHuCell, KOPHU
HAaTypaJIbHOM  CTENEHUM U3  YHCEll,
sorapuMbl YUCEII B IPOCTHIX CIYyYasx;

—  BBINOJHATH HECJIO)KHBIE
npeoOpa3oBaHus JpoOHO-
palMoHATBHBIX OYKBEHHBIX BBIPAKEHUH
LEeJNbIX M BbIpaXXaThb B MPOCTEHININX
cIrydasix u3 paBeHcTBa OJTHY
IEPEMEHHYIO Yepe3 ApYyrue;

- BBIUMCJATH B TP0CTHIX  CI  i38X
3HAYEHUs YMCIOBBIX U OYKBEHHBIX

BBIpa)KEHUH, OCYIIECTBIISIS
Heo0XO0IUMbIE OJCTAHOBKHU u
peoOpa3oBaHus;

— wu3o0paxkaTh ~ CXEMaTHYECKH  yrod,
BEJIMYMHA  KOTOPOTO  BBIpaXEHa B
rpagycax;

— OLECHMBAaTh 3HAKU CHUHYCa, KOCHHYCAa,
TAHTE€HCa, KOTAHTCHCA KOHKPETHBIX
yTJIOB.

B noeceonesnoii yncusnu u npu uzyueHus
opyzux y4eOnbvix npeomemos:

— BBINOJIHATh BBIYMCIIEHUS IIPU PELICHUU
3a71a4 MPAKTUYECKOT0 XapaKTepa;

— BBINOJIHATh NPAKTHYECKUE PACUYETHI C
WCIIOJIb30BAaHUEM TPU HEOOXOIUMOCTH
CIIPaBOYHBIX MaTepHuaioB u
BBIUUCJIUTeIbHBIX CT]DOMUCTB;

— COOTHOCUTH  peaJbHble  BEIUYUHBI,
XapaKTEPUCTUKHU 00BHEKTOB
OKPYKaIOIIEero MUpa ¢ UX KOHKPETHBIMU
YUCJIOBBIMU 3HITUeHUSIMU;

— HCHOJIb30BaTh  METOJBl  OKPYIJICHMS,
NPUOMIDKEHUsT W TPUKHAKH — TIpH
peleHnmn MPAKTUYECKUX 3aja4
TOBCEIHEBHON KU3HHU

npumMenss npu Heobxo0umocmu
8bIUUCTUMENIbHBIE YCIMPOUCMEA, |
NOIb306AMbCA OYEHKOU U NPUKUOKOU Npu
NPAKMU4ecKux pacyemax,

nposooUMs NO U3BECMHbLIM (HOpMyIam u
npasunam npeobpazoéanusi OYKEEeHHbIX
BbIPAICEHUL,  BKAIOYAIOWUX — CHENneHl,
KOpHU, J02apugmol u
mpuzoHomMempuieckue QYHKyuu,
HAXo0umsv  3HAYEHUs  YUCTOBbIX U
OVKBEHHBIX — BbIPANCEHULl,  OCYUWEeCmEs
HeoOxX00uMble noOCMano6Ku u
npeobpazosanusi;

uzobpasxcams ~ cxemamuuecku — y2oi,
geIUYUHA  KOMOPO20  B8bIpAdCeHa 8
epadycax unu paouanax;

ucnoivzoeams  NPU  pewtenuu  3a0ay
mabnuunvle SHAYEeHUs.
MPUCOHOMEMPUUECKUX — DYHKYULL Y208,

6blNOJIHANb nepeeod 6CJIUHYUHRbL  y2ld U3

PAouanHol  Mepvl 8  2padycHyr U
0OpamHo.

B noeceoneenoni scusnu u npu uszyuenus

Opy2ux yueoHbvlX npeomemos:

BLINOMHAMY ~ 0€UCMEUs € HYUCTOBbLIMU
OaHHbIMU npu peuterHuu 3adau
NPaKmMuyecko20 Xapakmepa u 3a0ay u3
PAa3IUYHbIX 001aCmel 3HAHUL,  UCNOTb3YA

npu Heobxooumocmu CcnpasoyHbvie
Mamepuansl u BLIYUCTUMENbHBIE
ycmpoucmeda;

OYeHUusamy, CpaGHUBAMb U UCNOTIL308AMb
NpU  pewenuu  npakmuyeckux  3a0ay
YUCN08ble 3HAYEHUS PeanbHblX BelUYUH,
KOHKpemHbvle YUCI06ble XapaKkmepucmuku
00beKmM0o8 OKpYHCaAIoUie2o Mupa
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— Pemarp JnHMHEHHBIE  ypaBHEHUA H
HEPABEHCTBA, KBAJIPAaTHBIC YPABHEHUS;

— pemarh norapuMUUECKHE YypaBHEHUS
Buga log, (bx + ¢) d u mpocreiinme
HepaBeHCcTBa BHa logmi<d;

— pemarh TMOKa3aTeJIbHbIC ypaBHEHUS,
Buma a’/!'— d (rme d  moxHO
NpeICTaBUTh B  BUJE CTENEHU C
OCHOBaHMEM @) U  IpocTeiliune
HepaBeHcTBa Buga a"'<d (rae d MokHO
NPEICTaBUTh B  BHJE CTENECHH C
OCHOBAHUEM @),.

— TPUBOAWTH  HECKOJBKO  TPHMEpPOB
KOpHEM MPOCTEUIIETO
TPUTOHOMETPHYECKOTO YPABHCHHSI BUIA:
sinX = a, €COS x — a, tgX = a,CtgX = q, Tae
a — TabJIUYHOE 3HAYCHUE
COOTBETCTBYIOLIECH
TPUTOHOMETPHUECKOH (PyHKIIUU.

B noeceoneenoii sncusnu u npu uzyyeHus
Opy2ux npeomemos:

— COCTAaBJIAITh M pElaThb YpPaBHEHUSA U
CUCTEMBl YPAaBHEHHUH IIPU PEIICHUU
HECJIOKHBIX MIPAKTHUYECKUX 3a1a4

— OmnepupoBaTh Ha 0a30BOM  ypOBHE
MOHATUSAMM:  3ABHCHMOCTh  BEJIMUMH,
GyHKIWSA, apryMeHT W  3HAYeHHE
byHKIMKM, O00JacTh ONpEeeieHUsT Hu
MHOX€ECTBO 3HauU€HUI QyHKIUH, rpadux
3aBHCUMOCTH, Tpaduk (yHKIUHU, HYIU
byHK1HY, HPOMEXYTKH
3HAKOIIOCTOSIHCTBA, BO3pacTaHWe Ha
YHUCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM IPOMEXYTKE, HauOoJbllIee U
HalMEHbIllee 3HaueHHue (QYyHKIUM Ha
YHCIIOBOM TIPOMEXKYTKE, ITePHOANIECKast
byHKLUSA, IEPUOT;

— omepupoBaTb Ha 0a30BOM  YpOBHE
HOHATUAMM: TpsiMasi U oOpaTHas

Pewamv payuonanvuvie, nokazamenvhvie
u  Joeapugmuyeckue - ypagHeHus — u

HepaeeHcneda, npocmedwue
uppayuoHajlibHovle u
mpucoHomempudecKue ypaeHeHUA,

HEpagencmea u ux CUcmembl,
UCNONIL306AMb MEMO0 UHMEPBANo8 0.
peuleHus Hepagencme,

UCNOb3068aMb 2paghuyecKuti. Memoo 0
NPUONUICEHHO20 peuleHUsl YPAGHeHUl U
HEPABeHCme,

usobpaxcamv Ha MpUSOHOMEMPUYECKOU
OKDYHCHOCMU —~ MHONCECME0  peuleHull
npocmenuux MPULOHOMEMPULECKUX
VPABHEHUU U HEPABEeHCmS8,

BbINOJIHAMb OMOOP KOPHEU YPAGHEHUL UIU
peuleHuli HepaseHCcms 8 COOMBEMCMeUL ¢
OONONHUMENbHLIMU YCno8uamu u
02PAHUYeHUSIMU.

NOBCEOHEGHOIl JHCUZHU U NPU UYYEHUU
Opy2ux yueOHvIX npeomemaos.

cocmasnams U - peuwiamsv  YpasHeHus,
cucmemvl YpasHeHuli U HepaseHcmea npu
pewlenuu  3ab0ad  Opyeux  yueOHbvIX
npeomemos;

UCNONIBL306AMb YPAGHEHUS U HEPABEHCMEA
0Nl nocCmpoeHus U UCCIe008aHUs
npocmenuuux mMamemamuieckux mooenet
DEeanbHblX cumyayuil Ui NpUKIAOHbIX
3a0au

yMemb UHMEPNpemupo8ams NoJIy4eHHblll
NPU pewtenuu ypasHeHus, HepaseHCmMed
UU cucmemsvl pe3yibman, OYeHUBaAmMyb €20
npasoonooobue 6 KoHmexkcme 3a0aAHHOU
PeanvHou  cumyayuu Ui  NpukiaoHoul
3a0aqu

Onepuposamv NOHAMUAMU: 3ABUCUMOCHID
GeNUYUH, PYHKYUSA, apyMeHm U 3HadeHue
@dynxyuu, obnacms  onpeodenreHus U
MHOIHCECNBO 3HAYEHUU QYHKYUU, pagux
3asucumocmu, — 2pagux  GYHKYuuU, nyau
Gyukyuu, NPOMeNHCYMKU
3HAKONOCMOAHCMBA,  803pAcCmaHue Ha
YUCTI080M NpoMedcymKe, YOvbleaHue Ha
YUCTI080M NpoMedcymKe, Hauboabuiee u
Haumenvulee 3HayeHue  QYHKYuu Ha
YUCTIOB0M NPOMENCYmKe, NepuooutecKas
@yHuKyus, nepuoo, Yemuas u HeuyemHas

dynxyuu;
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MPONOPIIHOHATEHOCTh TMHEHHAS,
KBaJIpaTH4Hasi, JorapuMuueckas U
IIOKa3aTeabHas byHKINY,
TPUTOHOMETpUYECKHE PYHKIINU;
pacro3HaBaTh TpPaQuKH DIIEMEHTAPHBIX
GbyHKIMIA: pSAMON U 0OpaTHOMN

I]20I10]21UOHJJIBHOCTU, JIMHeAHOM,
KBaJpaTUYHOH, JorapuMUUECKOU |
[10Ka3aTeIbHON byHKIH,
TPUTOHOMETPHUSCKUX (PYHKIINA;

COOTHOCUTh TpaduKH 3JIEMEHTAPHBIX
byHKIMA:  TpAMOM W 0OpaTHOM
MPONOPLIUOHAIIBHOCTH, JIMHEWHOM,
KBaJpaTUYHOH, JOorapuMHUUECKOU H
[10Ka3aTeIbHON byHKIH,
TPUTOHOMETPUYECKUX  (QYHKIHH ¢

(dbopmyrIaMu, KOTOPBIMH OHH 33]IaHBbI;
HAXOJUTh MO TpaduKy NpUOIHKEHHO
3Ha4YeHUs] PYHKIUH B 33JaHHBIX TOYKAX;
ONpenesITh 1Mo TrpaduKy CBOWMCTBA
byHKIIUN (mynu, MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, HPOMEXKYTKH
MOHOTOHHOCTH, HanOOIbIINE U
HAaMMEHBIINE 3HAYCHUS U T.I1.);

CTpOUTH 3CKM3 rpaduka QyHKIUH,
YIIOBJIETBOPSIOIICH MPUBECHHOMY
Habopy yCIOBUi (mpomMexxyrKu
Bo3pacTanusi / yObIBaHUs, 3HAYCHUC
GyHKIIMM B 3aJ@aHHOM TOYKE, TOYKU
AKCTPEMYMOB U T.J.).

B noeceonesnoii scusnu u npu usyuenus

opyzux npeomemoes:

omnpeAensaTte 1o rpadukaMm CBOMCTBa
peaNbHBIX IPOLECCOB M 3aBHUCUMOCTEU
(HanOosplIME U HAaUMEHbBIINE 3HAYCHMUS,
IIPOMEKYTKH BO3PACTaHUsl U YOBIBaHUS,
IIPOMEKYTKH 3HAKOTMOCTOSHCTBA U T.11.);
UHTEPIIPETUPOBATH CBOICTBa B
KOHTEKCTE KOHKPETHOM IPaKTUYECKOU

CUTYyalluu

onepuposamv  NOHAMUAMU. NPAMAsL U
obpammuast NPONOPYUOHATILHOCTID,
JIUHeUHAs, K8AOPAMUYHAs,
noeapupmuyeckas U noKazamenbHas
Gyukyuu, MPUSOHOMEMPUYECKUE
dynxyuu;

onpedensimv  3HaweHue  @ymkyuu  NO

3HAYEHUI0 apeyMeHma Npu  PA3IUYHbIX
cnocobax zadanust hyHrKyuu,

cmpoums epapuKu U3yYeHHbIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 npocmeniuiue
cyuasx no  gopmyre  noseoexue u
ceolicmea  yukyuu, Haxooums  NO
epaguxy  Qyukyuu  HaubonvLWUE U
HAMMEHBIINE 3HAYEHUSI CIMPOUMb ICKU3
epaguxa  Qyukyuu, yoosnemeopsoujeli
npuseodeHHoOMYy Habopy yenosuil
(npomedxxcymku  603pacmanus/yovi6anus
3HAueHue PYHKYUuU 6 3a0aHHOU mouKe,
MOYKU IKCMPEMYMO8, ACUMNIMOMbl, HYIU
@yHrkyuu u m.o.);

B noeceoneenonn  xncusnu u  npu
UzyueHuu Opy2ux yueoHvx: npeomMemos:
onpeoenamo no epagpuxam u
UCNONBL306aMb 011 PeuleHUst NPUKIAOHBIX
3a0au cOUCMBA pPedalbHblX NPOYeccos U
3aeucumocmell (Haubovuue u
HauMeHblue 3HAYEHUs, NPOMENCYMKU
so3pacmanus U yowvleaHus  QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumnmomol, nepuoo u m.n.),
uHmMepnpemuposams ceoticmeda 8
KOHmMeKcme KOHKPEMHOU NpaKmuieckou
cumyayuu,

onpedenams no epaghuxam npocmetiviue
Xapakxmepucmuxu nepuooudecKux
npoyeccog 6  OUoIO2UU,  IKOHOMUKE,
My3vlKe, paouocessu u op. (amniumyoa,
nepuoo u m.n.)
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OmnepupoBaTh Ha 0a30BOM ypOBHE
HOHATHAMM: TPOU3BOJHAS (YHKIUH B
TOUKE, KacaTeabHast byHKuHH,
MPOU3BOIHASL (PYHKIUH;

ONpeseNATh 3HAYEHHE K MPOU3BOJHOU
(GYHKIMM B TOYKE MO H300pakKeHUIO
KacaTenbHOU K TpaduKy, IPOBEACHHON B
9TOH TOUYKE;

pemarb HCCJIOXKHBIC 3agauun Ha
IMPUMCHCHHUC CBA3H MCXKIY
IMPOMCIKYTKaAMH MOHOTOHHOCTH u

TOYKaMU SKcTpemyMma (QyHKIUH, C
OJIHOW CTOPOHBI, U MPOMEXYTKaMHU
3HAaKOIOCTOSIHCTBA u HYJISIMU
TIPOU3BOIHOM 3TOH QYHKIIMK — C APYroM

B nogeceonegnon ycuznu u npu usyyenus

opyzux npeomemaos:

noJb3ysich TrpaduKkaMu, CpPaBHHUBATH
CKOpPOCTH BO3pacTaHUs (pocra,
MOBBIIICHUS, YBETUYCHHUS U T.I1.) WIA
CKOPOCTH yObIBaHUS (mageHwus,
CHW)KCHHS, YMEHBIICHHS H  T.II.)
BEJIMYMH B pEANIbHBIX MPOIIECCax;

COOTHOCHTH  TpaduKd  peasbHBIX

mpoueccCcoB M 3aBUCUMOCTEHl € HX
OIIMCAaHUsAMU, BKJIIOYAarOIIMMHU
XapaKTCPUCTUKHU CKOPOCTU U3MCHCHUA
(GBICprIﬁ POCT, INIABHOC IMOHMIKXCHHUC H

UCIIONIb30BaTh  IpaUKu  peasbHBIX
IPOLECCOB JUIS PEIICHHUS HECI0XHBIX
OPUKIAJHBIX 3aJad, B TOM 4HCIE
onpenenss 1Mo rpaduKy CKOpOCTh X0ja
nporecca

OmnepupoBaTh TOHATHSAMHU: POU3BOIHAS
GyHKIMM B TOYKE, KacaTelbHas K
rpaduky, mnpou3BoAHas  (QyHKIHH;
OJJHOYJICHA, MHOTOWICHA

BBIYHCIIATh CyMMbl (DYHKIMH;, BBIYUCISATH
TMIPOM3BOJIHBIC AIIEMEHTAPHBIX (QYHKIUH U
UX KOMOWHAIMH, UCIIONB3Ys CIPaBOYHBIC
MaTepHUalIbl;

HCCIICAOBATL B HpOCTCP'IHII/IX cirydasax
(bYHKLII/II/I Ha MOHOTOHHOCTb, HAXOJHUTb
HauOOJbIIME M HAUMCHBIIME 3HAUYCHUS

GyHKIUH, CTPOUTH rpaduku
MHOTO4JICHOB u MPOCTEHIINX
palMOHATBHBIX byHKIMI c
UCIIOJIb30BAaHUEM ammapara

MAaT€MaTHYCCKOI'O aHaJIn3a

B noeceonesnoit scusnu u npu uzyuenus

opyaux yu4eOHbIX RPeOMemos:

pemaTrb  NpuKIaoHble  3a0ayu U3
ouonoeuu, QusuKu, Xumuu, KOHOMUKU U
opyeux  npeomMemos,  Ces3aHHble  C
uccnedosanuem Xapakmepucmux
PEeabHblX  NpoYeccos,  HAX0NHCOeHUeM
HaubobWue U HAuMeHblue 3HAYeHUll,
CKOPOCMU U YCKOPEHUSL U M.T.;
UHmMepnpemuposams NOJyYeHHble
pe3yabmanmbl

OmnepupoBaTh Ha 0a30BOM YpOBHE
OCHOBHBIMHU OTIHCATENbHBIMH
XapaKTEepUCTHKaMH YHCIOBOTO Habopa:
cpemHee apudmeTnyeckoe, MeIuaHa,
HanOOoJIbIIee ¥ HAMMEHBIIICE 3HAYCHHS;

olepupoBaTb Ha 0a30BOM ypOBHE
HNOHATUSIMHU: YacTOTa M BEPOSTHOCTD
COOBITHS, CITy4YalHbIH BBHIOOp, OIBITHI C
PaBHOBO3MOKHBIMH ~ 3JIEMEHTapHBIMU
COOBITHSIMH,

NMeTth npencraBieHue O AUCKPETHBIX U
HETIPEPBIBHBIX CIIy4YalHbIX BEIMYMHAX H
pacupeneieHusx, o
CIIyYalHBIX BEJINYMH;

HE3aBHUCHMOCTH

UMETDH MPEJCTABIECHUE O MAaTEMATHYECKOM
0KUJAHUH,
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BepositHocThH cTaTucTHKa. PaboTac maHHBIMEA

— BBIYHCIIATE BEPOATHOCTHU COOBITHI Ha
OCHOBC€ I1oCY€Ta YHcCjia HCXOO0B.

B noeceonesnoit scuznu u npu uzyuyenus
opy2ux npeomemos:

— OHOCHHMBATb H CpaBHUBATb B IIPOCTHIX

CIy4yasix BEpPOSITHOCTH COOBITUH B
peanbHOU KU3HU;
— 4YuTaTh, COIOCTAaBISATh, CPaBHUBATH,

HHTEPIPETHPOBATh B MPOCTHIX CIIydasx
peallbHbIC JaHHBIC, TPEICTABJICHHBIC B
BHJIC TAOJINII, TUarpamMm, rpaukoB

B

IIOHUMATh CYTh 3aKOHa OOJIBIIINX YHCEN U

BBIOOPOYHOTO MeToJa U3MEpPEeHHUS
BEPOSTHOCTEH;
UMETh TMpeJCTaBIeHHE 00 YCIOBHOM

BCPOATHOCTU H O MOJTHOM BCPOATHOCTH,
NPUMCHATH UX B pCHICHUUN 3a1a4

NOBCEOHEBHOUl MHCUZHU U NPU U3YUEHU:A
opyzux npeomemos:

BLIMUCTAMb UIU OYEHUBANMb BEPOSMHOCHIU
coObIMULL 8 PeaIbHOU HCUZHUL,

8blOUpamo nooxoosuue Memoowl
npedcmasienus u 06pabomru OAHHBIX, ©
yMemb peulams HeCclodCHble 3a0a4dll Ha
npumeneHue 3aKoHa OOJNBIINX uucel 8

coyuonozuu, CMPaxo8anul,
30pasooXpanerus, obecneuenuu
bezonacrocmu HaceneHus 8

qp€36blqaﬁHblx cumyayusix

BepostHOCTRH cTaTHcTHKa. PaGoTtac maHHBIMU

— Pemarh HECIOXKHBIE TEKCTOBBIC 3aaun
13d3HBIX TUIIOB;

— aHaJIM3UpoBaTh YCJIOBUE 3aJayd, IpHU
HEOOXOAUMOCTH  CTPOUTH I €€
pELICHUSI MAaTEMAaTUYECKYIO MOJICIIb;

— TIOHMMaTh W WCIOJIb30BATh Ui PEIICHUS
3aaun “H)OPMAIHIO, MPEICTABICHHYIO
B BHJIE TEKCTOBOW U CHUMBOJBLHOM
3ammcu, cXeM, TabIuIl, TuarpaMmm

— TpaduKOB, PUCYHKOB; JEHCTBOBATH IO
AJNTOPUTMY, COJEPKAIIEMYCS B YCIOBUU
3aJ1a4u;

HCMOJIb30BATh JIOTUYECKHUE PACCYKICHUS
TIPU pEIICHUY 3a/1a4u;

— paboTaTh ¢ W3OBITOYHBIMH YCIOBUSMH,
BBIOMpas U3 Bceil HHpOpMAINH, TaHHBIE,
HEOOXOMMBIE JIJISl pEIICHUS 3a/1a4u;

— OCYIIECTBISITh HECIOXHBIN 1epebop
BO3MOXXHBIX pEIICHUM, BEIOUpas U3 HUX
ONTUMAJIFHOE M0 KPUTEPUSIM,
c(hopMyTUPOBAaHHBIM B YCIIOBUH;

— aQHAIM3UPOBaTh M HMHTEPHPETUPOBATH
MOJIyYEHHBIE pEHICHUS B KOHTEKCTE
YCIIOBUS 33JIa4H, BEIOUPATh PEIICHHUS, HE
MPOTHBOpEYAIe KOHTEKCTY;

— pemiaTth 3a/la4d HAa pacyeT CTOMMOCTH
MOKYTIOK, YCIYT, MOE3/I0K U T.I1.;

— pefuIaTb HCCJIOKHBIC 3ala4u, CBA3aHHBIC

C JIOJIEBBIM Yy4YacTHEM BO BJaJECHUU
bupmoi, mpeanpusITHEM

Pewamv 3a0auu pasnvix munos, 6 mom
yucie 3a0a4u NoSbIUEHHOU MPYOHOCTU,

8b1OUpamo ONMUMATbHBLU Memoo
peweHus 3a0auu, paccmampusas
PAa3IuuHblEe MEeMOoObl,

cmpoums  MOOelb  peuwleHusi  3a0ayl,
npoeoounts 0oKasamenvHble
paccyscoenust;

peuwiams 3a0auu, mpedyowue nepebopa
6apUAHMO8, NPOBEPKU YCI08Ull, blOoOpa
ONMUMANLHO20 pe3yIbmamad,
AHATU3UPOBAMb U  UHMEPNPEMUPO8Amb
pe3yibmamsl 6  KOHMEKCme  YCl08Us.
3a0auu,  @vlOUpamv  peuleHus,  He
npomusopeuawyue KOHmeKcmy,
nepegooums  Npu  peuleHuu  3a0ayu
ungopmayuro  gopmer 6  Opyeyio,
UCNONL3YA NPU HEOOX0OUMOCMU CXeMbl,
mabauysl, epagpuxu, ouazpammvl U3
00HOU
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, HeJIBIDKAMOCTBIO;

pemarp 3aa4d Ha MPOCTHIE TPOICHTHI
(cucTemMbl CKHMJIOK, KOMHCCHH) H Ha
BBIUUCJICHUC CJIOXKXHBIX MPOLHCHTOB B
Pa3IMYHbIX CXEMax BKJIAJ0B, KPECAUTOB
H UIIOTEK;

g — pemarth MIPAKTUICCKHE 3a/1a4u,
_ TpeOyroniue UCTIOJIb30BAHUS
% OTPHULIATEIILHBIX YUCEI: Ha ONpeCIICHHE
o TEMIEPATypPHI, Ha omnpeieNeHue
L‘éﬂ é HOJ‘IO){(GHI/IH Ha BpEeMEHHOW ocu (10
o o Haled 3pel U TMOCie), Ha JBUXKEHUE
E = JIEHEKHBIX CPEICTB (IPUX0a/pacxo), Ha
‘2“ orpezesieHue rITyOUHbI/BBICOTHI U T.11.;
g | — wucnonb30BaTh MOHATHE MacIITada 1y
§ HAXO0XJICHUS PACCTOSHUN U AJIUH Ha
3 KapTax, IUIaHaX MECTHOCTH, IIaHaX
MMOMENICHUH, BRIKPOUKaX, IPH padboTe Ha
KOMITBIOTEpE U T.II.
B noeceonesnoii srcusnu u npu uszyuenus B -
NOBCEOHEBHOIl HCUZHU U NPU UYUEHUU
opyzux npeomemog: 0 .
PY2UX NPeomMemos:
—  bellialh  HECIOKHBIC — MPaKTHHCCKIC pemarb npakmuueckue 3a0avu u 3a0ayu
3a/layy, BO3HUKAIOIIME B CHUTYyaIUsIX
. U3 Opyaux npeomemos
MTOBCETHCBHOH KH3HU
— OmnepupoBath Ha 0a30BOM  ypOBHE Onepuposamv ~ noHAMUAMU:  MOUKA,
MNOHATHUAMMA: TOYKaA, IIpsAMadA, IJIOCKOCTb npsamas, njiocKocms 6 nNpoCmpaHcmee,
B TMPOCTPAHCTBE, MAPALICILHOCTh H napanneibHocms U NepneHOUKYIAPHOCIb
MEePIEeHIUKYISPHOCTD MIPSIMBIX " NPAMbIX U NIOCKOCMel,
IUIOCKOCTEMH; NpUMEHAMb onsi  peuieHus: 3a0ay
— pacrmo3HaBaTh OCHOBHBIE BUJIBI 2eomempudeckue Gakmol, eciu ycious
MHOTOTPaHHHUKOB (MIpU3Ma, MUPAMUIA, npumMeHenusl 3a0ansl 8 A6HOU opme;
IPSMOYTOJIBHBIN  MTapaJuIeNienuIe], Ky0); pewams  3a0auu  HA  HAXONCOEHUe
— wu300pakatb W3ydaeMble (QUTYPBI OT 2e0MempudecKux Geludyur no oopasyam
PYKH ¥ C TPUMEHEHHUEM MPOCTHIX UNU ANCOPUMMAM,
YEePTEKHBIX UHCTPYMEHTOB; oenams (8bIHOCHbBIE) NIOCKUE YePMEdHCU U3
5 — gaenaTh (BBIHOCHBIE) TIIOCKHE YEPTEKHU PUCYHKOB 00beMHbIX ucyp, 8 mom ducie
= U3 PHUCYHKOB TIPOCTBIX  OOBEMHBIX pucosamv 6u0 ceepxy, COOKY, CMpoums
EO ¢buryp: BUII CBepXy, COOKY, CHHU3Y, ceyeHUss MHO202PAHHUKOS,
L — WU3BIEKaTh nH(bOpMaIIHIO 0 u3BneKams, UHmMepnpemuposamy u
MPOCTPAHCTBEHHBIX  T€OMETPHYECKUX npeobpazosvieamsv  uHgopmayuio - 0
¢burypax, MPEJICTABICHHYIO Ha 2e0MempudecKux Queypax,

yepTrexax U pUCyHKax;
npuMeHsATh Teopemy Iludaropa mnpu

BBIYHUCIICHUH 3JIEMEHTOB
CTepEOMETPUUECKUX (UTyp;

HaxXoAuTh  O0bEMBl U IUJIOLIATU
ITOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHUKOB ~ C  IPUMEHEHUEM
(opmyu;

npeoCcmasieHHyI0 Ha YepmedHcax,
npuMensams 2eomempuieckue Gakmsol 01

PpeULeHUA 3a0aq, 6 mom qucie
npednwzaza}ou;ux HEeCKOJNbKO uwaezcos
PEULeHUsl;

Onucsvleanb  63AUMHOE  pACnOJIOJNCEeHUEe

l’lpﬂMblx u I’lJlOCKOCI’I’lelZ 6 npocmpaycmee;
Gopmynuposams ceolicmea U NPUSHAKU
puayp,
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F eoMeTpus

pacno3HaBaThb OCHOBHBIE BHIBI  TENI
BpaleHus (KoHyc, UWIMHAp, chepa H

map);
HAaXOOUTh  O0BEMBI W IUIOLIAJU
MOBEPXHOCTEH MPOCTEUIITHNX

MHOTOTPAaHHUKOB M Te€J BpalIeHUs C
puMeHeHueM (popmyit.

B noeceoneenoii ycuznu u npu uszyueHus

opy2ux npeomemos:

COOTHOCHTD a0CTpaKTHbIC
F€OMETPUUYECKHE TOHATUA M (AKThI C
peaIbHBIMHU KU3HEHHBIMH OOBEKTAMU U
CUTYyaLUSIMU;
HCII0JIb30BaTh CBOMCTBa
MPOCTPAHCTBEHHBIX FEOMETPUYECKUX
buryp IUIisl pelieHus TUIOBBIX 3a7ad
MPAKTUYECKOTO COACPIKAHUS;
COOTHOCUTH IUIOIIAAM TOBEPXHOCTEMN
Tl OAMHAKOBOH (OPMBI pa3IUIHOIO
pa3mepa;
COOTHOCHTD 00BEMBI COCYJIOB
OJMHAKOBOM (hopMbI pa3IUIHOrO
pa3mepa;

olleHUBaTh  (QopMy  TIPABUIHHOTO
MHOT'OTPaHHUKA MOCJIE CIIHIOB, CPE30B U
T.1. (OMpeneNsTh KOJUYECTBO BEPIIHH,
pebep u rpaHei MOJIYYEHHBIX
MHOTOTPaHHUKOB)

B noeceonesnoit ycuznu u npu uzyyenus
opy2ux npeomemos:

00KA3bI8AMb 2eomempuieckue
VMBepIHCOeHs,

61a0emv CMaHOapmHoU Kiaccuguxayueu
NPOCMPAHCMBEHHbIX hueyp (nupamuovl,
npuzmsvl, napaiieienuneobvl);

HAxXoo0uma 00vembl u niowaou
NOBEPXHOCMEl 2eOMeMPUYECKUX mei ¢
npumenenuem QGopmyi;

BLIYUCTAMb  PACCMOAHUA U Yedbl 8
npocmpancmae.

UCNoIb308ams ceoticmsa
ceomempudeckux ¢ueyp O peuieHus
3a0ay  nMpaKkmu4ecko2o xapakmepa U
3aday u3 opyaux obnacmeu 3HAHUL

B k1° b WK™ p wHAT Bl [)DOCTpancTse

OnepupoBarh Ha 0a30BOM YpOBHE
MOHSATHEM JIeKapTOBbI KOOPIUHATHI B
MIPOCTPAHCTBE;

HaXOJUTb KOOPAWHATHI BEPIINH KY6a u
IPSMOYTOJIBHOTO MapajuieNenuneia

Onepuposamv NOHAMUAMU OEKAPMOBbL
KOOPOUHAMbL 8 NPOCMPAHCMEE, BeKMOop,
MOOYTIb 8EKMOPA, PABEHCMBO 8EKMOPOS,
KOOPOUHAMbL  8EKMOPA, V20l  MeHCOY
8eKmMoOpamu, CKausipHoe Npouzeedenue
BEKMOPO8, KONIUHEAPHble 8EKMOPbI,
HAX00UmMb pPACCMOSHUE MeHCOY 08YMS
MOUKamu, cymmy

BEKMOPO8 U Npouzeedenue 6eKmopa Ha
Yyucno,  yeon — Medxcoy — 8eKmopamu,
cKanapHoe npouseedenue,
Packniaovleams — 6eKMop N0 08YM
HEKOJLIUHEeAPHbIM 8EKMOPAM,

3a0asamev  NIOCKOCMb  YPAGHEHUeM 6
0ekapmosoul cucmeme KoOpouHam,
pewiams npocmeuiwiue 3a0auu 86e0eHUueM
8eKMopHO20 basuca
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OnuceIBaTh OTHENBHBIE BBIIAIOMINECS
pe3ynbTaThl, TMOJYyYEHHBbIE B  XOJ€
Pa3BUTHUSI MATEMATHKU KaK HAYKH;

Ilpeocmasnams  6K1A0  8bLOAIOWUXCSL
MAmemMamuros 8 passumue Mamemamuxu
U UHBIX HAYUHBIX 0OaACmell;

OKpYKaIoIlel NeCTBUTEIbHOCTH;
MPUBOAUTH TMPUMEPHl MaTEMAaTHUYECKHUX
3aKOHOMEPHOCTEH B NPHUPOAE, B TOM
quclie XapaKTepU3YIOIIMX KpacoTy U
COBEPIIEHCTBO OKPYXKAIOIIEro MHUpa M
MIPOU3BEICHUI UCKYCCTBA

COBEPULEHCBO  OKPYJICAIOuieco Mupa u
npouseedeHuli UCKYCCmeda,

npUMeHsimb npocmetiuiue NPoSPaAMMHbLE
cpedcmea u 9IeKMPOHHO-
KOMMYHUKAYUOHHbIEe — cucmemvl  npu
PeWeHUU MamemMamuieckux 3a0ay

3HaTh  TPUMEPHl  MaTEMaTHYECKHUX NOHUMAMb ~ pONb  MAMEMAMuKu 6
3 OTK]PbITHII U UX aBTO]P0B B CBS3U C pazsumuu Poccuu
% OTEYECTBEHHON U BCEMHPHOUN UCTOPHUEH; Hcnonvzosamo OCHOBHblE — MemOoObl
"I; MMOHUMATh POJIb MATEMATUKHU B PA3BUTUHU dokazamenvbcmaa, nposooums
o Poccun 00KaA3amebCmeo u BbINOIHAMb
S 5 onpogepicerue;
S 8
E g [IpuMeHATh W3BECTHBIE METOIbI IPH NPUMEHSAMb OCHOBHBIE MEMOObl PeuleHUs.
< E pelieHun CTaHAAPTHBIX mMamemamuyeckux 3a0au,
% MaTeMaTUYeCKUX 3a/1a4; Ha OCHOBe MamemamudecKux
5 3aMedarb u XapaKTepu30BaTh 3aKOHOMepHOCmell 8 npupooe
E MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B xapaxmepu3zoeaniv Kpacomy u
:
=
=

1. Conep:xanue y4eOHOro nmpeamMera

AJdredOpa M Ha4yajJIa MATEMAaTHYeCKOIr0 aHAJIM3a

[ToBTOpenue. Pemenne 3a/1a4 ¢ UCTIONb30BAHUEM CBOMCTB YHMCEN U CUCTEM CUHCIIEHHUS, TETUMOCTH,
JIOJIEN ¥ YacTeH, MPOLEHTOB, MOyJIel uncen. Pemenre 3a1a4 ¢ UCIOIb30BaHUEM CBOMCTB CTEIEHEN U
KOpHEH, MHOTOWJIEHOB, IPe0Opa30BaHNl MHOTOWIEHOB U IPOOHO-pAIlMOHATbHBIX BHIPAKEHUI.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM IpayCHOM MepPBI yriia. MOAyJib YHCIia U €ro CBOMCTBA.

Pemenue 3agau Ha JBUKEHHE U COBMECTHYIO pabOTy C MOMOIIBIO IUHEHHBIX U KBAAPAaTHBIX
YPaBHEHU U UX cucTeM. Pelenune 3aa1a4 ¢ MOMOILBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM MepeMeHHOM!, C TPUMEHEHNEM M300paKeHNsI YHCIOBBIX TPOMEKYTKOB.

Pemienue 3aau ¢ UCMOIB30BaHUEM YUCIIOBBIX (DYHKIUH U UX TpadukoB. Mcrons3oBaHue CBOWCTB
¥ rpaUKOB JMHEHHBIX M KBAJPAaTUYHBIX (DYHKIMIA, 0OpaTHON MPOMOPIUOHATBHOCTh U (DYHKIIUH

y— . I'paduueckoe pelieHue ypaBHEHUIl U HEPABEHCTB.

Tpuronomerpuyeckas OKpyXKHOCTb, paouanHas mepa yena. CUHYC, KOCUHYC, TaHI'€HC, KOMAH2eHC
NPOU3BOJIBHOTO yria. OCHOBHOE TPUIOHOMETPUUYECKOE TOKAECTBO M CIECICTBUS M3 HETO. 3HAUEHMS

TpPUroHOMETpUUECKUX GyHKImit mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,6
- 43 2 )-
Dopmynvl crodcenus mpueoHoMempudeckux yHKyutl, popmynvl npusedenus, opmyavl 080UHOO
apaymenma.
Hynu ¢pyHKIuM, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnbiee n HauMeHblee
3HaueHue Qpynkuuu. [lepuoanueckue ¢pyHkiuu. YeTHOCTh U HeUeTHOCTh PyHKUUN. CrodcHble

Tpurosomerpuyeckue GyHKIUA y — cob X, y — SINT, y — tgr . Qynkyus y — ctgr . CroiicTBa 1

rpaduKy TPUTOHOMETPUUYECKUX (PYHKUIUH.
ApKKOCHUHYC,  apKCHUHYC, AapKTaHI€HC  4Hucla.  ApKKomawzeHc
TPUTOHOMETPUYECKHE YpaBHEHUs. PelieHue TPUrOHOMETPHYECKUX YpaBHEHUIL.
Obpamuvle mpuconomempuyieckue yHKkyuu, ux ceoticmea u epaguxu. Pewenue npocmeriuiux
MPUSOHOMEMPULECKUX HEPABEHCMS.

yucna.  IIpocrenmue
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Crenenp ¢ JACMCTBUTENBHBIM IIOKa3aTelieM, CBOWcTBa creneHu. lIpocTeiine mnoka3aTenbHbIE
ypaBHEHHs M HepaBeHCTBa. [loka3arenbHas GyHKIMS U €€ CBOMCTBA, U rpaduK.

Jlorapucdm uymcna, cpoiictBa sorapudma. Jlecaruuneiii norapudm. Yucro e. Hamypanvholi
noeapugm. TlpeobpazoBaHue JorapupMHUUECKUX BbIpakeHHH. Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckas pyHKIMS U €€ CBOMCTBa, U rpaduK.

Crenennas (GyHKIUS U ee CBOMCTBa, U rpaduk. ppannoHaibHble ypaBHEHUS.

Memoo unmepsanog 0 peuieHus HepaseHCcma.

IIpeobpazosanus epaguxos pyukyuii: cosue 60016 KOOPOUHAMHBIX OCel, PACMANCEHUe U Cocamue,
ompasicenue OMHOCUMENbHO KOOPOUHAMHuIX oceu. I paguueckue memoowvl peutenus ypaeHeHUutl u
HepageHcma.

Cucmembl  NOKA3AMENbHLIX, 102APUPDMUYECKUX U UPPAYUOHATbHLIX  ypasHenuti. Cucmembl
NOKA3aMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.

Bszaummno obpamuvie ¢hynxyuu. I paghuxu e3aummo oopamuvix QyHKyutl.

VYpasnenus, cucmemsl ypagnenutl ¢ napamempom.

[IpousBonnas ¢ynkuuu B Touke. KacatenbHas k rpaduky ¢GyHkuud. ['eomerpuueckuili u
busnueckuit  cmpicn  npousBoAHOW.  [IpowsBomHble  dnmeMmeHTapHbIX  GyHKUMH.  [Ipasuna
ougpepernyuposanusi.

Bmopasa npouzsoonas, ee ceomempuueckutl U usuUUecKUull CMuICIL.

[lonsitTne o HenpepbBHBIX (yHKUMAX. Toukn »skcTpemyma (MakcuMymMa W MUHHUMYyMA).
HccnenoBanue 31eMeHTapHBIX (YHKIWN HA TOYKH KCTpEMyMa, HanOoJIbllee 1 HANMEHbIIIEe 3HAaUCHUE
C TIOMOIIBIO MPOU3BOAHON. [locmpoenue epaguxos hynkyuil ¢ nomowpbio npou3eooHsix. Ilpumenenue
npouzeo0Hou NPU pewtenuu 3a0ay.

[TepBoobpasnas. Ilepsoobpasnuvie snemenmaprnvix @yuxyuil. Ilowads KpweoIuHelHou mpaneyuu.
@opmyna Heiomona-Jleubnuya. Onpedenennvlii unmezpan. Buluucienue niowadeti niockue ¢hueyp.

I'eomeTpus

[ToBTOpenue. Pemienne 3amay ¢ NpUMEHEHHEM CBOMCTB (UTYp Ha IJIOCKOCTH. 3aJaud Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpIIpUMeEpoB. Mcrnonp3oBanue B 3ajjauax MpOCTEHIINX JIOTMYECKUX
npaBwi. Pernenuwe 3amad ¢ UCIONB30BAaHHEM TEOpPEM O TPEYroJlbHUKAX, COOTHOIICHUH B
NPSIMOYTOJIBHBIX TPEYroJbHHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYroJbHHKaMu. Pemenue 3amad c
UCIOJIb30BaHNEM (aKTOB, CBA3AHHBIX C OKPYKHOCTSIMH. Perienue 3amau Ha U3MEPEHUs Ha MJIOCKOCTH,
BBIUMCIICHUE JJIMH U IUTOWaAeH. Pewenue 3a0ay ¢ NOMOWbIO 6eKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpus. Ourypsl U Mx M300pakeHus (kyO, mupamuna, npusma). OchosHule
nonsamus cmepeomempuu u ux ceoticmea. CeueHust kyoa u TeTpasipa.

Touka, npsiMasi U IJIOCKOCTh B NPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX.
B3aumHOe pacrnonokeHue MNpsMBIX M INIOCKOCTEN B mpocTpaHcTBe. llapamienpHOCTh NpsSMBIX H
IJIOCKOCTEN B pOoCTpaHCcTBe. M300paskeHne npocTelnxX NpoCcTPpaHCTBEHHBIX (GUTYp Ha IMJIOCKOCTH.

PaccTosHus Mex 1y purypaMu B IpoCTPaHCTBE.

Vil B mpocTpaHcTBe. llepneHanKyIapHOCTh MPAMBIX M IFIOCKOCTEH.

[Tpoexuust Gurypbl Ha MmIOCKOCTh. [IpH3HAaKM NEPHEHAMKYISIPHOCTH MPSMBIX U IUIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex nepreHauKyspax.

Mpuororpannuku. Ilapamnenenunen. CBoiicTBa NpsAMOYToJBHOTO Napajulenenunena. Teopema
[Tucaropa B mpocrpancrse. Ilpusma u nupamuna. IlpaBunbHas nupamuga U NpaBUIbHAsS IpU3MA.
[Ipsimast mupamuga. DIeMEHThl TPU3MBL U TUPAMUJIBIL.

Tena BpameHus: WIMHAP, KOHYC, cpepa u map. OCHOBHBIE CBOICTBa MPSMOr0 KPYroBOTO
HWIMH]Ipa, IPSIMOT0 KpyroBoro konyca. M3o0paxeHue Ten BpalleHusl Ha IIOCKOCTH.

IIpeocmasnenue 06 yceueHnHoMm KoHyce, ceueHus KoHnyca (napanieibHoe 0CHOBAHUIO U Npoxooaujee
yepes 6epuluty), ceuenus YuIuHopa (napaiieivHo u nepneHouKyIApHo ocu), cevenus wapa. Pazeepmrka
YuruHopa u KoHyca.

Ilpocmetiwue xombuHayuu MHO202PAHHUKOG U Mel 6paujeHuss mexcdy coboiu. Burancinenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX puryp (pedpa, AMAroHaIH, YIJIbI).

[Inomanps NOBEPXHOCTM MNPAaBUIBHOW NUPAaMUIbl U INpsAMOM mpu3Msbl. Ilnomane mnoBepxHOCTH
IPSIMOrO KpyroBOr'o LUJIMHJpPA, MPSMOro KpyroBoro KOHyca M 1apa.

[TonsTre 06 o6veme. OOBEM MHpPaMHJIBI U KOHYCA, TPU3MBI U IUIHHApa. O0BeM miapa.
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Ilooo6Hvle mena 6 npocmparcmee. COOTHOIICHHSI MEXKTY TUIOIIAIMU TOBEPXHOCTEH U 00beMaMu
IMOJOOHBIX TEI.

Jleudicenust 6 npocmpancmee. Napaiienvbhblil. NePeHoc, YEeHMPATbHAsL CUMMEMpPUs,, CUMMEMPUs
omuocumenvHo niockocmu, nogopom. Ceoticmea Osudicenuul. [Ipumenenue Osudicenull npu peutenuu
3a0ad.

BekTopsl 1 KoopauHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA Ha YHCIIO, Yol
MeXy BekTopamu. KolmmHeapHbie M KOMIUTAHAPHBIC BEKTOPBL. CKaispHoe npouszsedeHue 8eKmopos.
Teopema o pasnodxcenuu 8ekmopa no mpem HeKoMnianapuolm eexkmopam. Ckansipnoe npouszéedeHue
8ekmopo8 8 koopournamam. Ilpumenenue sekmopos npu peutenuu 3a0ay Ha HAX0HCOeHUe PacCmosHuULL,
OnuH, niowaoell u 06veMos.

BepositHocTh M cTaTucTUKA. PadoTa ¢ JaHHBIMH

[ToBTOopenue. Pemienne 3amauy Ha TaOiMyHOe UM TpaduyecKoe MPEICTABICHHE JaHHBIX.
Hcnonb30oBaHMe CBOWCTB W XapaKTEPHUCTUK YHCIOBBIX HAOOpPOB: CpPEAHHMX, HAWOOIBIIETO U
HAUMCHBIIIETO 3HAYCHUS, pa3Maxa Pewenue 3a0au Ha onpeodenenue 4acmomvl U GEePOIMHOCHU
cobvimuil. Bvluucnenue geposmuocmeti 8 ONbImMax ¢ pagHOBO3IMONCHLIMU INEMEHMAPHBIMU UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem xombunamopuxu. Pewenue 3adau na eviuucienue seposimuocmel
He3a8UCUMBIX COObLIMULL, NpUMeHeHue Gopmyvl Cclodcenus eeposmuocmell. Pewenue 3adau ¢
npumeneHuem ouazpamm Jiiiepa, oepesa 8eposmHOCHeEl.

[1l.  Tematuueckoe miaaHUPOBAHHUE YUYECOHOTO Kypca MaTe€eMaTHUKHU B
10-11 xmaccax

V4ueOHBIM IJIAHOM IIKOJBI ONPENENICHO 5 YacoB B HENENI0 Ul H3Y4YEHUs IpeaMera
«Maremarukay, a B aBTOPCKOM TEeMaTHYECKOM IUTaHMPOBaHMA - 4. B cBSA3M ¢ 3TUM ecTh OTIIMYHUS TIO
KOJMYCCTBY YaCOB B ABTOPCKOM TEMATUYCCKOM IUIAHUPOBAHMU W TEMATUYCCKOM IIJIAHUPOBAHWUU
paboyeil mporpaMMel.

KonungectBo yacos
Paznen nporpammebl Temarnueckoe Temaruueckoe
IUTaHUPOBAHHE B IUTAHUPOBAHUE B
aBTOPCKOW IpOrpaMme paboueit
nporpamMme
Aare0pa M Ha4ajga MAaTEeMAaTHYeCKOI0 AHAJIM3A 85 102
10 xnacc
[ToBTOpEeHME 6
JleiicTBUTEIBHBIC YK CIIA 13 13
Crenennas (yHKIUSA 12 12
[ToxazaTenbHas QyHKIUS 10 10
Jlorapudmuueckass pyHKUINSA 15 15
Tpuronomerpuyeckie GopMyItbl 20 20
Tpuronomerpuueckre ypaBHEHUS 14 20
HToroBoe moBTopeHue 1 6
I'eomerpus 10 kiace 51 68
Hexoropsie cBeeHNs U3 TNTAHUMETPHA 10
Beenenne 3 3
[TapannenbHOCTh MPSAMBIX U IMJIOCKOCTEH 16 18
[lepneHAMKyIApHOCTD NPSIMBIX U INIOCKOCTEMN 17 19
MHororpaHHuKH. 12 13
3aKITI0YUTENIbHOE TOBTOpEHHE Kypca reomeTpun 10 3 5
KJ1acc
Anrebpa u Hayajla MaTeMaTHYECKOTO aHau3a 85 102
11 xnacc
Tpuronomerpuueckue GpyHKIMU 14 15
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[TpousBoaHas 1 €€ TeOMETPUUECKUIN CMBICI 16 17
[IpuMmeHeHne TPOU3BOAHOM K  HCCIEJOBAHUIO 12 13
byHKIII

WuTerpan 10 12
KomMOunaropuka 10 11
DNeMeHTbl TEOPUU BEPOSITHOCTEH 11 12
Crarucrtuka 8 9
Hrorosoe nosropenue Kypca 4 13
I'eomerpus 11 kaacc 51 68
[ToBTOpEeHNE. MHOTOrpaHHUK S
[unuumap, KoHyC U map 13 14
O0BEéMBI TEN 15 16
BexTops! B mpocTpancTBe 6 7
Merton KOOpAKMHAT B MPOCTPAHCTBE. JBUKEHUS 11 12
3aKII0YUTENBHOE NOBTOPEHUE IPU MOJITOTOBKE K 6 14
UTOTOBOM aTTeCTAlluy 110 TEOMETPUU

Pazpgen | Ne Tembl [Tom- XapakTepucTHKA OCHOBHBIX BH/I0B
nporpa | mapa BO JAesITeJIbHOCTH YYeHUKA (HA YPOBHe
MMBI rpad 4acoB yueOHBIX AelCTBHIA)
| 10 knacc
IloBTOpEHME

[ToBTropenue kypca 7 -9
KJjlacca

BrimonssTs npeoOpa3oBaHuUs
anreOpanyecknue  BbIpaKeHHs. Pemats
JUHEWHBIE  YPaBHEHHS U  CHUCTEMBI
yYpaBHEHHH, YHCIOBBIE HEPaBEHCTBA U
HEPaBEHCTBA NEPBOM CTENEHU C OJHUM
HEW3BECTHBIM, KBAJpPAaTHBIC YPaBHCHHS H
HepaBeHCcTBa. CTpPOUTh  CXEMaTHYECKH
rpaduk nuHelHON QyHkuusa. KBaaparnanoit
¢yHkuus, e€ cpoiicTBa. Pemarts TeKCTOBBIE
3a/1a4d Ha NPOLEHTHI, paboTy, IBUKEHHUE.

JlelicTBY TeJIbHBIE YHCJIA

Faaga | 13

An eOpar Hagana MaTeMaTm eckoo ananmu3za

1,2 [lenble ¥ panoHaIbHbIE
qHCIa.

1,2 JlelicTBUTENbHBIC YKCTIA

3 beckoneuHo yObIBaromas
reoMeTpuIecKas
mporpeccus

4 Apudmerndeckuii KOpeHb
HATYpaJbHOU CTENICHU

5 CreneHb ¢ pallMOHAILHBIM
U JICHCTBUTEIBHBIM
MOKa3aTeIsIMU

VYpok 0000mIeHUS 1
CUCTEMATHU3AIINU 3HAHUI

KontponbHas paboTa:

HaxomuTh cymMMy OeCKOHEUHO YOBIBAIOIIEH
reoMeTpuueckoil mporpeccuu. llepeBoanthb
OCCKOHEUHYIO TEPHOIUYECKYI0 Ipo0h B
OOBIKHOBEHHYIO  ApoOb.  IIpuBoauTh
IIPUMEPBI (naBatp OIpe/IETIEHHE)
apuMeTHIeCKnX KOpPHEH HaTypaTbHOU
creneHu. [IpuMeHATh npaBmiia IEHCTBUH €
pagvKagaMH, BBIPQKEHUSIMH CO CTENEHIMHU
C PpAalMOHAJIBHBIM  [OKa3arejleM MpHu
BBIYUCIICHUSAX u npeoOpa3oBaHUAX
BBIPAKCHUM.

[lo rpajpukam creneHHBIX QYHKIHUH (B
3aBUCHMOCTM OT TMOKa3aTessi CTENeHH)
ONUCHIBATh MX CBOWCTBA (MOHOTOHHOCTB,
OTPAaHMYEHHOCTh, UETHOCTh, HEYETHOCTD).
CTpouth cxemaTH4ecku rpaduK CTETICHHON
(GyHKIUU B 3aBUCHUMOCTH OT
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| «JleMCTBUTEIbHBIC YHCTIA

Anrebpan Haugama MaTeMartm eckoo aHamm3a

IMPUHAIJICI)KHOCTU ITOKA3aTCJIA CTCIICHU (B

I'nasa I 12 AQHAJIMTUYECKOW 3allMCU  paccMaTpUBaEMOU
Crenennasi pyHkuus (GyHKIMH) K OJZHOMY H3 paccMaTpPHBAEMBIX
6 Crenennast pyHKuus, e€ 3 YUCJIOBBIX MHOXECTB (IIPH TIOKA3aTENIsX,
CBOICTBA U rpaduk NPUHAAJIEKAIUX MHOKECTBY LIEJbIX YHCEI,
7 B3aumuo oOpaTHbIe 2 IpH JIFOOBIX JEHCTBUTENBHBIX MOKA3aTeNsX)
¢Gynkimu. CnoxHas n nepeuucnatbh €€ csoucrsa I[IpuBoauts
QyHKIMSA IpHUMEpbI CTENEeHHBIX (QYHKIUH (3a1aHHBIX C
8 PaBHOCHUIBHBIE ypaBHEHMS 2 nomouipto  gopmyssl  unu - rpaduka),
¥ HEPaBEHCTBA o0najaomnX 3aJaHHBIMM  CBOMCTBaMH
9 MppauyoHaIbHbIC 2 (HampuMep, OTPaHMYCHHOCTH). Pa3bsAcHATH
ypaBHEHHUS CMBICII MEPEUYHCIICHHBIX CBOICTB.
10 VppainoHallbHbIC AHanu3upoBaTh MoOBelIeHHE (GYHKUUN Ha
HEePABCHCTBA pa3IMYHBIX y4acTKax obnactu
VpoK 0000LICHIS 1 2 onpezeneHus. Pacrno3HaBaTh paBHOCHIIBHBIE
CHCTEMAaTHU3alluy 3HAHUI npeodpasoBaHus, npeoOpa3soBaHus,
KOHTpoNbHas paboTa: 1 NPUBOJIANIME K YPABHEHUIO-CIIECTBHIO.
«Crenennas QyHKIHD Pemarp mpocreiiine uppanroHaNbHbIE
ypaBHEHHUS, HMpPpANMOHATbHBIE HEPABEHCTBA
U UX cuctembl. Pacrio3HaBaTh rpauku u
CTpOUTHh TpaduKy CTENEHHBIX (YHKIUH,
UCIIONIB3ys TPpad)ONOCTPOUTENN, H3ydaTh
cBoicTBa (YHKIMH 1O uX Tpadukam.
BemonusaTe mpeoOpa3oBanusi TpaduKoOB
CTENEHHbIX  (DYHKUMIA:  MapajjiesbHbII
nepeHoc. [IpUMeHATh CBOMCTBA CTENEHHOM
(GyHKIUY TIpU penIeHNH NPUKIAJHBIX 3a1a4d

U 33/1a4 MOBBIIIEHHON CJI0KHOCTH
Fnaga | 10 | Ilo rpadukam moxazaTeinbHOW (QYyHKIHH
ITokasat| abHasA QyHKUHUA OMHCHIBaTh €€ CBOWCTBA (MOHOTOHHOCTD,
11 IlokazarenbHas QyHKIHS, 2 OrpaHUYeHHOCTh). [IpuBOAMTH  HpUMEpBI
e¢ CBOICTBA U rpaduk MOKa3aTeNbHOW (YHKIMU (33aHHOH C
12 IToxa3zaTenpHbIE 2 noMomplo  Gopmynsl Wi  rpaduka),
YpaBHCHHS oOnanaromei  3aJaHHBIMU  CBOMCTBAMH
13 IToka3arenbHbIe 2 (HampuMep, OTPAaHWYCHHOCTH). Pa3bsICHATH
HEpPaBEHCTBA CMBICTT MEPEYUCIICHHBIX CBOICTB.
14 CucreMbl TOKa3aTEIbHBIX 2 AHanu3upoBath TOBEACHUE (DyHKIMHA HA
ypaBHeHHf/i Y HEPaBEHCTB Pa3IuYHbIX y4dacTKax oOmactu
Vpox 00001IeHNs 1 1 OIIpEICIICHUS. Pemrats MPOCTEUIINE
cUucTeMaTu3aluu MMOKAa3aTCIbHBIC YPABHCHHA, HCPABCHCTBA U
KOHTpOHLHaH pa60Ta: 1 X cucteMbl. Pemarr mnoka3aTelIbHbBIC
«IToka3arespHas YpaBHCHUA MCTOAAMH PA3JIOKCHUA Ha
dyHKIm MHOKHTEIIH, CII0COOOM 3aMEHBI

HEU3BECTHOTO, C HCIOJIb30BAaHUEM CBOWCTB
(GyHKIMH, pemaTh ypaBHEHHS, CBOJSAIINECS
K KBaJpaTHbIM, MppalMOHAIbHBIM. Periath
MOKa3aTelIbHbIE YPABHEHHS, MPUMEHSS
pasnuuHble MeToabl. Pacmo3naBath rpaguku
M CcTpouTh TIpaduK  IOKa3aTeIbHOM
GyHKIMK, HCTIONB3Ys TpadONOCTPOUTENH,
U3y4aTh CBOWCTBA (QYHKIMHU MO rpaduKam.
®opMynupoBaTh THIOTE3bl O KOJHYECTBE
KOpHEN YpPaBHEHUU, COJEPKALINX
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MOKa3aTeNbHy0 (QYHKIHNIO, U IPOBEPATDH UX.

BeimonuaTe mpeoOpa3oBaHus Tpaduka
MOKa3aTeNbHON (YHKIMH: TMapauieNbHbIiH
MEepEeHoc.

[IpumenaTs  CBOWMCTBA MOKAa3aTEIbHOU

(YHKIMM TpU  PEUICHUH MPHUKIAJIHBIX
3a71a4¥ 3aJa4 [OBBILICHHON CIIOKHOCTH.

Anre6pa1/1 HayaJla MaTeMaTU4YC€CKOIr0 aHaJIn3a

I'nasa I\ 15 | BemonsATh mpocTelmue mpeoOpa3oBaHUs
Jlorapui|iMmuueckasi GyHKIMSA Jorapu(pMUIECKUX BBIPAKEHU I c
15 Jlorapudmbl 2 UCIIOJIb30BAHUEM CBOICTB JIOrapu)mMoB, C
nomomipo Gopmyn nepexoxa. Ilo rpaduky
16 CoiicTBa Jioraprgmos 2 norapumMudeckoil GpyHKIUM OMHCHIBATH €€
17 JlecATHyHbIC U 3 CBOMCTBA (MOHOTOHHOCTSb,
HATYpaTbHBIC TOrapHMBL. OTPaHUYEHHOCTH). [IpUBOAMTH  TPUMEpEHI
Dopmyia nepexosa norapupmMuueckor (QyHKIUM (3aJaHHON C
18 Jlorapudmuyeckast 1 moMoIb0  GopMynbsl  WIM  Tpaduka),
hynxums, e€ cBoiicTBa 1 oOnamaromeil 3aJaHHBIMH  CBOWCTBAMU
rpaduk (HampuMep, OTPaHUYEHHOCTH). Pa3bsACHATH
19 Jlorapupmuyeckue 2 | cMblca HEePEYNCIIEHHBIX CBOJCTB.
YpaBHCHUA AHanusupoBaTh TMOBeNeHUE (YHKUMA Ha
20 Jlorapudmuueckue 2 Pa3IMYHBIX y4acTKax obmactu
HEPABCHCTBA ONpeseNieHusl, CPaBHUBaTb  CKOPOCTH
Vpok 00061eHus u 2 Bo3pactanust  (yObIBaHMs)  (PYHKIUH.
cUCTeMaTU3aluu 3HaHUN dopmynpoBaTh OIpeNeNCHNS
[IEPEYHCIICHHBIX CBONCTB. Pematp
KonTtponbhas pabora 1 npocTerIne JorapuMIUIecKue ypaBHEHHUS,
«Jlorapudmuueckas jJorapu(MUUEecCKMe HEpPaBEHCTBA U UX
GyHKITUSD. cuctembl. Pemate  norapudmuueckue
YpPaBHEHUS  PA3IUYHBIMU  METOJIAMH.
Pacno3naBate rpaguku M CTpOUTH Tpaduk
norapuMuUecKoil  QYHKUUH, HCIOJIb3YS
rpadonocTpouTeny, H3ydaTb CBOICTBa
¢QyHkuun no rpapuxaM, (GopMyIUpOBaTH
TUIIOTE3BI O KOJIMYECTBE KOPHEH YPABHEHUM,
cojiepKalux JorapupMuyecKyo QpyHKIHUIO,
Y TIPOBEPSTH UX.
[lpumensars cBoiicTBa JorapudMuUecKon
(YHKIMU TpH pEIICHUH MPUKIAJHBIX 3371a4
Y 3a]1a4 MOBBILIEHHOHN CII0)KHOCTH
I'maBa V| 20 | IlepeBoauThb TpagyCcHYIO MEPY B paJiaHHYIO
Tpuron(merpuveckue Gpopmy.abl u obpatHo. HaxomuTh Ha OKpY>KHOCTH
21 Pannannas Mepa yrna 1 HOJIOKEHUE  TOYKH, COOTBETCTBYIOIIEH
22 [ToBOPOT TOYKH BOKPYT 2 JaHHOMY  JCHCTBUTENBHOMY  YHCILY.
Hayaga KOOpAUHAT HaxonuTe 3Hakm 3HaUYeHWN CHHYCA,
23 OnpeHeHeHHe CHHYCa, 2 KOCHHYCA, TAHI'€HCa 4yMClia.
KOCHHYyCa U TaHI'€HCca yIJa BuISBIATE 3aBHCHMOCTD MCXKIY CHHYCOM,
24 SHaku CHHYyCa, KOCHHYCa U 1 KOCHHYCOM, TaHI'CHCOM OJHOI'0 M TOI'0 X€
TaHTeHca yrna. [I[puMeHsTs JaHHbIE 3aBUCUMOCTHU IS
25 3aBHCHMOCTD MCKAY 2 /I0Ka3aTeNbCTBA TOK/IECTBA, B HACTHOCTH Ha
CUHYCOM, KOCUHYCOM U OIMPCACIICHHBIX MHOXCCTBAX.
TaHI'€HCOM OJIHOTO U HpHMeHﬂTB IIpH HpeO6pa3OBaHI/I$[X u
TOTO e yria BBIYHCIICHUSIX dbopMyIibl CBSI3U
26 TpPUrOHOMETPHYECKHE 2 TPUTOHOMETPUYECKUX (PYHKIIUHN YIIOB a M —
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TOX/IeCTBa a, GOPMYJIBI CIIOKEHUS, POPMYIIBI TBOHHBIX
27 CuHyC, KOCHHYC U TAHTEHC 1 U  TOJOBHHHBIX  YIJOB,  (opMyisl
YIJIOB 2 M —a npuBEACHUS, POPMYJIBI CYMMBI U Pa3HOCTH
28 @opMyITBl CIIOKEHUS 2 CUH COB, C MbI U 9a3HOCTU KOCUH COB.
29 CI/IHyc, KOCHHYC U TaHT'€HC 1 ,Z[OKa?:LIBaTB TOXACCTBA, IIPpUMCHSA
I[BOfIHOFO yria Pa3JINIHBIC MCTOAbI, HCIIOJIB3YA BCC
30 CuHyc, KOCUHYC Y TAHT€HC 1 M3Y4YEHHBIC POPMYJIBL.
[IOJIOBUHHOTO yIUIa HpI/IMeHHTB BCC H3YYCHHBIC CBOICTBA U
31 DOopMyJIbl IPUBCACHNS 2 (bopMyIIBI IPY PEIICHUN TPHUKIIAJHBIX 3371a4
32 CyMMa U pasHOCTb 1 ¥ 337124 MOBBIIIEHHOM CJII0KHOCTH.
cunycoB. Cymma u
Pa3HOCTh KOCHHYCOB
VYpok 06006meHus U 1
CUCTEMATH3a U1 3HAHUI
KonTponbnas pabora 1
«TpuroHomeTpuyeckme
hopmyIb.
I'naBa V 20 | YMeTh HaxoJuTh apKCHHYC, apKKOCHHYC,
Tpuron( MeTpuyeckue ypapHeHHs ApPKTAHIEHC  JICMCTBUTEIBHOTO  YHCIIA.
33 VpaBHeHHe COSX= a 3 [IpuMensTh (QOpMYNIBI I HAXOXKICHUS
34 YpasHeHue Sinr= a 3 KOpHEH ypaBHEHHUI cosx= a, sinr= a, tgr= a.
35 VYpaBHeHue tgXx= a 2 Ymerp  pemath TPUTOHOMETPHUUICCKHE
36 Pemenue 9 ypaBHEHUS: JIMHEHMHBIE OTHOCUTEILHO
TPUTOHOMETPHYECKUX CHHYycCa, KOCHHYycCa, TaHreHca yria (4ucia),
ypaBHEHUi CBOJIIMECS K KBaJpPAaTHbIM U JPYyTUM
37 TIpuMepb! peleHus 1 anreOpanyecKuM  ypaBHEHUSIM  TOCIe
HpOCTeﬁIHHX 3aMCHBbI HCHU3BCCTHOI'O, CBOAAINUCCA K
TPUTOHOMETPUIECKHUX IpOCTCUIIINM TPUTOHOMETPUUYCCKHUM
HEpPaBEHCTB YpaBHEHUSAM TIOCJI€  PAa3JjOKEHHUs  Ha
Ypoxk 06001meHus 1 1 | MHOXHTCIIH.
CHCTEMAaTH3aIU1 3HAHUI [IpumeHATh BCcEe W3yUEHHBIE CBOMCTBA M
KOHTpOJIbHas pabota 1 CITIOCOOBI _PCIICHHS  TPHTOHOMETPHYECKHX
«TPHTOHOMETPHHYECKHE YPaBHEHUI M HEPABEHCTB NPU PeIICHHU
YpaBHCHHUSI» NPUKJIATHBIX 33124 U 3a/1a4 MMOBBIIIEHHOM
HTOroBoe noBTopeHue 6 | CIOKHOCTH
Bcero 102
Cnagea V111. Hexotopblie cBeenust 10 | QopmynupoBaTh TEOpeMbl 00 yriie MEXIy
U3 IVIAHUMETPHHU KacaTeJpHOM W XOpHoil, 00 oTpe3kax
OKpyX HOCTb. YTIIbI U 3 MEPECEKAIONIUXC  XOpl, O KBajJpare
OTPE3KH, CBSI3aHHBIC C KacaTenbHOW; (HOpMyTHpoBaTh  (HOPMYIIBI
OK]3 XKHOCTHIO. JUIST BBIYUCIICHUSI YTJIOB MEXAY JBYMs
NEePeCeKAIINMHUCA XOPIaMu, MEXAY ABYMS
= CEeKYIIUMH, NPOBEAEHHBIMU M3 OIHOM
%‘ TOYKH; (HOPMYIUPOBATH YTBEPKIACHHUS O
z CBOMCTBAX M NpPHU3HAKaX BIHCAHHOTO H
N OINMCAHHOTO YEThIPEXYTONbHUKOB; PpeIIaTh
3a7laul C HCMOJIb30BAHUEM U3YUYEHHBIX
TeopeM U hopMyI
Pemiennie TpeyronbHUKOB 3 ®opmynupoBaTh (HOPMYJIBI, BBIPAKAIOTITHE

MeIuaHy M OHCCEKTPHCY TpEyroJbHHKA
yepe3 €ro CTOPOHBI, a TAaKXKe Pas3IMYHbIC
(GopMyIbl TIOMAAN TPEYrOJbHUKA; PEIIaTh
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3a/1auM, UCTIOJIb3Ys BHIBEJCHHbIE (hOPMYIIBI

YeThIpEXYrONbHUK, 4 (dhopMynupoBaTh CBOMCTBA U MPU3HAKH
KJ1accupuKanus napaJuiesiorpamma, OpSMOYTOJILHUKA,
YETHIPEXYTONBHUKOB, KBajZpaTa M poMOa; HAXOXACHMS JJIUHBI
CBOWCTBA U IIPU3HAKU CpeHEH JIMHUHU TPANELuH;
napajuiesorpamma, OKOJIO HEro; 3HaTh (OPMYIBI IJIOLIaneH
PsIMOYTOJIbHHKA, MPsIMOYTOJIHHHKA, KBaJIparta,
KBajpaTa, pomoa. napajienorpamMmma, pomba,  Tpamenuu
Tpaneuus, cpeauss TuHUS UCIIOJIb30BaTh UX IPU PELICHUH 3a/1a4
Tpaneuuu
= BBeneny 3 [lepeuncnsite OCHOBHbIE (UTYypHI B
= 1,2 [Ipenmer crepeomeTpun 1 IPOCTPAHCTBE (TOYKA, MpsIMasi, IIOCKOCTH),
g AXCHOMBI CTEPEOMETPUH dbopmMynHpoBaTh TPU aKCUOMBI 00 HX
3 B3aMMHOM PpacIoI0XKCHUHN u
o8 WUIIOCTPUPOBATh 3TH aKCHOMBI IIPUMEpaMu
U3 OKpY’Karomiel 00CTaHOBKU
3 Hexoropsle cienctus u3 2 @opMyaMpoOBaTh U A0KA3bIBATH TEOPEMY O
aKCHOM IUIOCKOCTH, TPOXOJSLIEH dYepe3 MpsIMy U
HE JIEXKAIIYI0 Ha HEH TOUKY, U TEOPEMY O
IJIOCKOCTH, MPOXOJALIEH 4Yepe3  JIBe
nepeceKkaroumecs npsmble
CnasaJ.| IlapaniieJbHOCTD 18 ®opmynaupoBaTh OIpeIEIeHnE
MPSIMBIX| U IIJIOCKOCTEN napajuieJbHbIX TNPSAMBIX B TPOCTPAHCTBE,
§1 IlapannenbHOCT 4 (GopMmynupoBaTh U JIOKa3blBaTb TEOPEMBI O
M]2SIMBIX, MIISIMOI 1 NapajieNbHbIX TPSIMBIX; OOBSICHATH, KaKHe
MJIOGKOGTH BO3MOYKHBI cilyyau B3aHMHOTO
4 [TapannenbHbIe TPSMBIE B 1 ]26CMOJIOKeHHSI TJSIMON U TJIOCKOCTH B
IIPOCTPAHCTBE OpOCTPpaHCTBE, u IIPUBOJUTDH
5 [MTapannenbHOCTb TPEX 1 WUTIOCTPUPYIOIINE NPUMEPBI u3
psmblx OKpYy>Karolei 00CTaHOBKH; (OPMYJIUPOBATH
6 TlapannensHOCTh PAMOi 2 ONPEACIICHUE NapaJUICIbHBIX MPSIMOU H
U TUIOCKOCTHU IIJIIOCKOCTH, q)opMy.HHpOBaTB U JO0Ka3bIBaTh
YTBEPKJCHUS O MapajieIbHOCTH MPSIMON U
IUIOCKOCTH (CBOICTBAa M TPHU3HAK); PEUIATh
3a7laud Ha BBIYMCIICHHE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE CO B3aMMHBIM PACIOJOXKEHUEM
NPSAMBIX U INIOCKOCTEN
§2 B3aumMHoe 5 OOBACHATD, KaKhe€ BO3MOXHBI CIy4dau
PACIOJIOKEHUE MTPIMBIX B B3aMMHOI'0 PAcCIOJ0XEHHS ABYX MNPSAMBIX B
MIPOCTPAHCTBE. YOI MIPOCTPAHCTBE, 171 TPUBOIUTD
MEXIy AByMS TIPSIMBIMU WJUTIOCTPUPYIOIIHE pUMEPHI;
7 CkpenuBaromuecs 1 bopmynupoBathb OIIpE/IEICHNE
psiMbIC CKPEILHBAIOIINXCS TPSIMBIX,
8 VYriml ¢ 1 GopMmynupoBaTh M J0Ka3blBaTh TEOPEMY,
COHAMPaBICHHBIMH BBIPXKAIOIIYI0 TPH3HAK CKPELIMBAOIIUXCS
CTOpOHAMU NpsIMBIX, MU TEOPEMY O IUIOCKOCTH,
9 Yroa Mex Iy npsMbIMU 1 IPOXOJIsIIIe aepes OAHY u3
Ypok 06o0meHus 1 1 CKPEUIMBAIOIINXCS TPSIMBIX u
= CHCTEMATH3aIUI 3HAHUH napayuieIbHOW JPYTod MPsIMOM; OOBSICHATH,
= KoHTpoIbHas pabora 1 KaKue JBa ay4a Ha3bIBAIOTCSA
g «ITapamiensHOCTh COHAIIpaBJICHHBIMU, (OPMYJIUPOBATh H
8 NPSIMBIX, IIPSIMOH 1 JOKa3bIBaTh  TeopeMy 00 yrmax ¢
L IOCKOCTH COHAIIPABICHHBIMU CTOPOHAMH; OOBSICHATD,

21




YTO  Ha3bIBaCTCA yTIIOM MEXKIY
NIEPECEKAIOIIMMUCSA IPSAMBIMU W YIJIOM
MEXIY CKPEUIUMBAIOIIUMUCA TMPSIMBIMU;
pemars 3aJa4yd  Ha  BBIYMCJIICHHE U
JI0Ka3aTeNbCTBO, CBS3aHHBIE CO B3aUMHBIM
PACIIONOKEHUEM JBYX IPAMBIX U YIJIOM
MEXy HUMHU

§3 [apannenbHOCTD 2 ®opmynupoBaTh ofpeielieHne
MJIOCKOCTEH napajyiebHbIX TIOCKOCTEH,
10 [TapannenpHbIC TIOCKOCTH 1 bopmynupoBarhb " JI0Ka3bIBaTh
11 CBoiicTBa mapanieabHbIX 1 YTBEPKIACHUS O NPU3HAKE M CBOMCTBAX
MJIOCKOCTE HapajuieNbHbIX TIOCKOCTEH, MCIOIb30BaTh
9TH YTBEPKACHUS TIPH PEIICHUH 3a/1a4
§4 Terpasap u 4 OOBsACHATH, Kakasi (urypa Ha3bIBaeTCs
rapajuIeIeIuIe T TETPAdJPOM U Kakas MapayjIeIeIuIe/IoM,
12 Terpasap 1 MOKa3bIBaTh HAa YEPTEkKAX U MOIACIIAX UX
13 Hapaﬂﬂeﬂeny[neﬂ 1 OJICMCHTHI, I/I306pa)KaTI> 9THU (bHprI)I Ha
14 3amauu Ha MOCTPOEHUE 2 PUCYHKaAX, UIIIOCTPUPOBATH C UX MOMOIIBIO
ceyeHuit pazIuyHbIC cilyyau B3aHMHOTO
Vpok 060011eHNs 1 1 PACIIOJIOKEHHUS TIPSAMBIX M IUIOCKOCTEH B
cHUCTeMaTHU3aluy 3HAaHUI IPOCTPAHCTBE, (bOpMYﬂHPOBaTBv u
JIOKa3bIBaTh YTBEPXKACHHUS O CBOMCTBAX
napasuiesienuIe na; OOBACHATD, qT0
Ha3bIBACTCS CE€YEHUEM TeTpa’apa
(mapannenenumena), pemarb 3agadd  Ha
MIOCTPOCHHWE  CCUCHHWH  TeTpadjapa U
napajuieJienuIie[a Ha YepTexe
KoHntposnbHas 1
pabota«IlepnenaukyspH
OCTbD IT]3AMBIX 1
TJTIOCKOCTEM.
3auet Nel 1
I'naga If| llepneHAUKYJISIPHOCTH 19 | ®opmynupoBarh omnpeieNieHne
MIPSIMBIX| U TTIOCKOCTEH NePHEeHAUKYISIPHBIX MPSIMBIX B
15 §1 IleprneHIMKYIAPHOCTD 5 MIPOCTPAHCTBE; dbopmynupoBaTh u
M9SIMO¥ 1 IIOGKOGTH JI0OKa3bIBaTh JEMMY O TIEPICHIUKYISIPHOCTH
16 [epreHauKyIspHbIE 1 JIBYX TapaJUIeJIbHBIX MNPSIMBIX K TpEThel
IPSMBIE B IIPOCTPAHCTBE npsiMoi;  (POpPMYTHpPOBATH  OMPEICICHHE
17 [TapannenbHble MpsMBbIE, 1 NPAMOM, MNEPHEHIUKYISAPHOH K IUIOCKOCTH,
TIEPHEHIUKYISAPHBIE K U TPUBOAUTH WUIIOCTPUPYIOIIUE TPUMEPHI
TJIOCKOCTH u3 OKpY’KaroIeu 00CTaHOBKH;
18 [Ipu3HaK 1 dbopMyuUpOBaTh W JOKa3bIBATh TEOPEMBI
TepIeHNKYISPHOCTH (mpsiMyt0 ¥ OOpaTHYIO) O CBS3M MEXIY
HpHMOﬁ U IUIOCKOCTH MI1])3dJ171eJIbHOGTBIO 35MbIX u nux
TeopeMa o IpsMOTi, 2 MEePHEHIUKYISIPHOCTBIO K TJIOCKOCTH,
NEPIEHAUKYISIPHON K TeOpeEMYy, BBIPAKAIOILY0 pusHak
MIOCKOCTH MEPICHIUKYISIPHOCTH PSIMOM u

IUIOCKOCTH, U TEOPEMY O CYLIECTBOBAHUH U
CAVMHCTBEHHOCTU IMPSAMOM, MPOXOASAIICH
yepe3 JaHHYI0 TOUYKY M HNEPIECHAUKYIIPHON
K JAHHOW IIJIOCKOCTH; PEIlaTh 3aJa4d Ha
BBIYMCIICHUE M JOKAa3aTeIbCTBO, CBA3aHHBIC
C MNEpPHEHAUKYISPHOCTBIO MPSMOH U
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IIJIOCKOCTH

§2 Ilepnenaukynsp u
HAKJIOHHBIE. YTOI MEXIY
OpPSMOU U IJIOCKOCTBIO

OOBSCHATh, YTO TAKO€ MEPIEHAUKYISIp HU
HAaKJIOHHAs K IUIOCKOCTH, YTO Ha3bIBaeTCs
MPOEKIUE HAKIOHHOW, YTO HAa3bIBAETCS

19 PaccTostHME OT TOYKH J0 ]2 tCCTOSIHMeM' OT TOYKH [0 TUIOCKOCTH,
IIJIOCKOCTH MEXIy NapajuIeJbHbIMU IUIOCKOCTSMH,
20 Teopema o Tpéx MEXAYy CKPEIIUBAIOIIMMUCS IPSIMBIMU;
NEPICHANUKYIIIpax (bOpMyJII/IpOBaTL N JO0Ka3bIBATb TCOPEMY O
21 Vron Mexay npsaMoit u TpEX MEPHEHIMKYIAPAX U NPUMEHATH €€
ILIOCKOCTBIO IpH pEeLIeHUH 3aay; OOBACHATb, YTO TAKOE
OpTOTOHAJbHAS MPOEKIHUS TOUKU ((UTYpBHI)
Ha IUIOCKOCTh, U  JIOKa3bIBaTh, 4YTO
IpOEKIMEeH NnpsIMOW Ha IUIOCKOCTh, HE
NEPIICHAUKYISIPHYIO K OTOM IPSAMOHU,
ABJIAETCA  OpsMas;  OOBSICHATh,  YTO
HA3bIBACTCS YIJIOM MEXAy MpsSMOA U
IJIOCKOCTBIO M KAKHMM  CBOWCTBOM OH
o0amaer; OOBICHSATH, YTO  TaKoeE
LEHTpaJbHAsl MPOEKIHA TOUKU((PUTYPHI) HA
IJIOCKOCTh
Pemenne 3agay mno
marepuanam KMMos EI'D
110 U3YYEHHOU TEME.
§3 JIByrpanHsIil yroi. OOBbsCHATh, Kakas (Urypa Ha3bIBaeTCs
[leprieHIUKYIIPHOCTH JBYTPAHHBIM YTJIOM M KaK OH H3MEPSeTCs;
IJI0CKOCTEHN JI0Ka3plBaTh, YTO BCE JIMHEHHBIC YTJIBI
22 JIByrpaHHBIN yTOII. IBYTPAaHHOTO YIJla pPaBHBI ApPYr IpYTY;
23 [TpusnHax OOBSCHATH, HYTO TAaKOE YTOJ MEXKIY
HEepIEHUKYIIPHOCTH NEePECEKAOIIMMUCS IUIOCKOCTSIMU U B KAKHX
JIBYX IUIOCKOCTEHN npeenax oH u3MeHseTcs; popMyIupoBaTh
24 [IpsAMOYTONbLHBIH OIpeeNICHHE B3aUMHO MEPIEHANKYISPHBIX
napajuieJIenumnes HHOCKOCTGIZ, (I)OpMy.]'II/IPOBaTB 1 O0Ka3bIBAaTh

TEOPEMY O NMPHU3HAKE MEPINECHIAUKYISIPHOCTH
IBYX  IUIOCKOCTEH; OOBSICHSITH, KaKou
MapajuIesIeIuIne Ha3bIBACTCS
MPsIMOYTOJIBHBIM,  (hOpMyTHPOBATH u
JIOKa3bIBaTh YTBEPKJECHUS O €r0 CBOMCTBAX;
pemars  3aJadd  Ha  BBIYMCICHUE U
JIOKA3aTeIbCTBO C MCIOJIB30BAHUEM TEOPEM
0  MEPHEHAMKYJIAPHOCTH IPAMBIX U
IUIOCKOCTEH, a TAKXKE 3a7a4d HA IIOCTPOEHUE
CCUCHUH IPSIMOYTOJIBHOTO
MapaJuIesenuIie1a Ha YEPTEXKE
Hcnonp30BaTh KOMIBIOTEPHBIE TPOIPAMMBI
IIPU M3YYEHUHU BOIIPOCOB, CBA3AHHBIX CO
B3aMMHBIM  PACIOJIOKEHUEM MPSIMBIX H
IIJIOCKOCTEN B MPOCTPAHCTBE

VYpok 0000meHNs 1
CHCTEeMAaTH3aIiX 3HaHUH

Kontponbhas pabdota
«llepneHAMKYISAPHOCTD
M2MbBIX U TUIOCKOCTeH11.

3auer Ne2
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F em eTpus

I'nasa 111. MHOTrOrpaHHHMKH.

13

§1 IMonsTtue
MHoOrorpasnsuka. I[Ipusma

27

[Tonsatue MHOT'OIrpaHHHKaA

30

[Ipusma.

OOBsACHATH, Kakass ¢urypa Ha3bIBACTCS
MHOTOTPAHHUKOM M KaK HAa3bIBAIOTCSA €TO0
DJIEMEHTHI, Kakoi MHOTOT'PAHHUK
Ha3bIBACTCS BBIITYKJIBIM, MIPUBOJIUTH
MpPUMEpPbl MHOTOTPAHHUKOB; OOBSCHSTH
KAaKOW MHOTOTPAaHHUK HAa3bIBACTCA MPU3MOMN
M KaK Ha3bIBAIOTCS €€ JJIEMCHTHI, Kakas
NpU3Ma HA3bIBAETCA MPSIMOM, HAKIOHHOM,
MpaBUIBLHOM, W300paXkaTh NPHU3MBI Ha
PUCYHKE; OOBSCHATH, YTO Ha3bIBACTCS
IJIOMIAAbI0 TOJTHOM(O0KOBOM) TMOBEPXHOCTU
OpPU3MBI, U JOKa3bIBATh TEOPEMY O ILIOLIAAN
OOKOBOW MOBEPXHOCTH MPSAMON MPU3MBI,
pelmiatb 3aJayd  Ha  BBIYMCICHHE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C IPU3MOM

§2 IMupamuna

32

[Tupamuna

33

[IpaBunbHas mupamuia

34

VYceuéHnas nupamuja

P k| w

OOBsCHATh,  KakoH MHOT'OTpaHHUK
Ha3bIBAETCA MUPAMHUION M KaK Ha3bIBAIOTCS
e€ JJEMEHTBHI, YTO Ha3bIBACTCS IUIOIIAIbIO
HOJTHOM(OOKOBOM) MOBEPXHOCTU MUPAMUJIBL;
OOBSCHATH, Kakasg TNHpaMHIa Ha3bIBACTCA
NPAaBUIIBHON, JIOKa3bIBaTh YTBEPKACHUE O
CBOMCTBax €€ OOKOBBIX pEOEpP M OOKOBBIX
rpaHeil U TeopeMy O IUIOMIagu OOKOBOM
MOBEPXHOCTH MPAaBUIBHOM MHPaAMUJIBI;
OOBSICHSITH, KaKou MHOTOTPaHHUK
HA3bIBACTCA YCEUEHHOM MUPaMUION M Kak
HA3BIBAIOTCA €€ JJIEMEHTHI, J10Ka3bIBATh
TEOpEMY O IJIOI[ag OOKOBOW TMOBEPXHOCTH
NpaBUIBHOM  yCEYEHHOH  IHUpaMUBbI;
pemate 3aJadyd  Ha  BBIYUCIICHHE W
JI0Ka3aTesIbCTBO, CBSA3aHHbBIE C MUpaAMUAAMH,
a TaKkXKe 3a/la4d Ha MOCTPOCHHUE CEYCHUU
MUpaMHJT Ha YepTEexKe

§3 IlpaBuibHbIE
MHOI'OTPaHHUKH

35

Cummerpus B
IIPOCTPAHCTBE

36

[lonaTne npaBUIBHOTO
MHOTOI'paHHUKA

37

DNeMeHTbl CHUMMETPUH
M]2£tBUJIBHBIX
MHOTOI'PaHHUKOB

VYpok 0000meHNs 1
CHCTEMAaTH3aIiX 3HaHUH

OOBSACHATh, KakM€ TOUYKH Ha3bIBAIOTCS
CUMMETPUYHBIMH OTHOCHTEIBHO
TOYKH(TIPSIMOM,  TUIOCKOCTH), YTO TaKoe
1EeHTp(OCb, IUIOCKOCTB) CUMMETpPUH
burypsl, TPUBOIUTH TpHUMEPHl (uryp,
00J1aJat0IMX IEMEHTAMU CUMMETPUH, a
TaKKe MPUMEPbl CAMMETPUU B aPXUTEKTYPE,
TEXHUKE, TPHUPOJAE; OOBACHATh  KaKOU
MHOTOTPaHHHUK Ha3bIBAETCsl TPABUIIbHBIM
TI0Ka3bIBaTh, 4TO  HE  CYIIECTBYET
MPABWIBHOTO MHOTOIPaHHHKA, TPAHSIMU
KOTOPOIO SBJISIFOTCSL NIPaBUIIbHbIE -
YTOJNIBHUKH TIpU N>0; OOBSICHATH, Kakue
CYILLIECTBYIOT BUJIBI TIPAaBUIIBHBIX
MHOTOTPAaHHUKOB M KaKUMHU >JIEMEHTaMU
OHHU 00J1a/1a10T

Hcnonb30BaTh KOMIBIOTEPHbBIE MPOIPAMMBI
NpH U3y4EHUU TeMbl « MHOTOTpaHHUKI

KonTponbhas pabora
«MHOrorpaHHHUKN.
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3auer Ne3 1
3ak0unTEeIbHOE )
NOBTOPEHHE Kypca
reomerpun 10 kiace
Bcero 68
Hroro 170
11 kumaci
Faasa VII 15 [lo rpadukam ¢yHKUMH OMHMCHIBATH HX
Tpuronomerpuyeckue GyHKIHM CBOICTBA (MOHOTOHHOCTB, OTPAHUYEHHOCTD,
38 O0macTh onpenencHus u 2 4ETHOCTb, HEYETHOCTD,
MHO’KECTBO 3HAUEHUI MEePUOANYHOCTH).00TaNA0NMX  33laHHBIMU
TPUTOHOMETPUIECKUX CBOICTBaMHU (HampuMep, OrPaHUYEHHOCTH).
byHKIMi PazpacHATE  CcMBICT  NIEPEUYUCIEHHBIX
39 YéTHOCTh, HEYETHOCTD, 2 CBOMCTB.
NEPUOJUYHOCTh N306paxath rpaduku
TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (QYHKIMI C MTOMOIIBIO
bynKmit rpadoroOCTPONTENICH,  ONMUCHIBATH  UX
40 CBOHCTBO (PYHKIHH Y — 3 CBOMCTBA. Pacno3naBars rpaduxu
COSXH €& rpaduK TpuroHomerpuieckux ¢Gynkiuid. CTpouTh
> 41 CBOHCTBO (YHKLMH )y — 2 rpaduku 3JIEMEHTapHBIX GbyHKIHH,
E sinru eé rpadpuk UCHOJB3ysl TpadornoCTPOUTENH, H3ydaTh
= 42 CBoiicTa 1 rpaduku 2 CBOICTBA AJIEMEHTApHBIX (YHKIHMHA IO HX
- dyHKumi y — tgru/= ctgr rpagukam
e 43 Oo0patHble 1
§ TPUTOHOMETPUYECKHUE
s byHKIIIH
g Vpok 06001enus u 2
% CUCTEMaTU3alluU 3HAHUI
S Kontponbhas padota 1
«Tpuronomerpuueckue
GbyHKIMNY.
I'nasa VIII 17 [IpuBoauTH IPUMEPBI byHKIHH,
IlpousBoanas u eé SBJIAIOIIUXCS HETIPEPhIBHBIMH, UMEIOIIX
g F€OMETPUYECKHI CMBICI Be]9TUKAJIBH F'O]PM30HTdJIbH
o 44 [IpousBoHas 2 aCHUMNTOTY. 3allChIBATh YPaBHEHHUE KaXKaO0i
E 45 [IponsBogHas cTeneHHOM 2 U3 3TUX AaCHUMITOT. YMETh IO rpaduky
byHKIIIHN GYyHKIUMU  ONPENeNsiTh  MPOMEXKYTKU
46 [IpaBuna 3 HEINPEPBIBHOCTH U TOYKHU pa3pbiBa, €CIU
nuddepeHpoBanms TaKHE HMEIOTCSI. YMETh JOKa3bIBaTh
47 [Tpon3BoIHBIE HEKOTOPBIX 3 HemnpepbpIBHOCTh  QyHKuMH. Haxoguth
DJIEMEHTAPHBIX (byHKHHﬁ IMPOU3BOAHBIC  BJICMCHTAPHBIX q)YHKHHﬁ
48 ['eomeTprueckuil cMbICI 4 Haxonute MPOU3BOJHBIC CYMMBI,
TIPOM3BOLHOM NPOU3BE/ICHUS U YaCTHOTO JBYX (DYHKIIHIA,
VpoK 0600MeHNA 1 ) POM3BOIHYIO cioxkHOW (yHKImE y — f(kx+
CUCTEMAaTU3aL1H 3HAHUN b) .
KoHTpobHas paboTa T [IpuMeHSTh MOHSATHE TPOU3BOIHON TPHU
«IIpousBogHas u ee PCIICHUH 33721
reOMETPUYECKHI CMBICI. Haxomwth ~ BTOpYIO — MPOM3BOJHYIO M
Fiia | HpiMeriervie mpovssonson | 13 YCKOpEHHUE TMpoIlecca, OMUCBIBAEMOTO C
Ba K HCCATOBAHMIO (Y HKIHiL MIOMOIIBIO bopMyITBI. Haxoauts
IX MPOMEXKYTKH BO3pAcCTaHHUsI U YOBIBAHUS
29 BospacTanne u ybbBanme 5 ¢byakuu. HaxomuTe TOYKM MUHUMYMa H

OyHKLIUM

MakcuMyMa (QyHKLHH.

25




YMHOXEHNE BEPOSTHOCTEN

50 DKCTpeMyMBbl GYHKITHU 2 Haxonute Haubomblliee W HauMEHbIIIEE
51 [Tpumenenne MpouU3BOIHON K | 2 3HaueHMs (PYHKIMU Ha OTPE3KE.
MOCTPOCHHIO TPahUKOB Haxonute HaumbOombliee W HaWMMEHBIIIEE
byHKIII 3HaYeHUs (PyHKINU.
52 HauOonpiiee v HauMeHbIee | 3 Hccnenosate  QyHKIMIO C  ITOMOIIBIO
3HaYeHUs QyHKLUU MIPOU3BOIHOM U CTPOUTH €€ rpaduk.
53 Beimykiocts rpaduka 1 Boruucnsate  npuOnmkE€HHOE — 3HAUYEHUE
(l)yHKHHﬁ, TOUYKHU Heperﬂﬁa IJiomiaau KpPIBOJ'IHHCfIHOfI Tpalrcuuu.
Ypok 060011eHns 1 2 Haxomute mepBoobpasueie Gpynkiwmii: J = H,
CHUCTEMATH3AINY 3HAHUI rae p R, y— sinx, y= cosx, J— tgx.
KoHTposibHas paboTa 1 Haxomute mepBooOpasubie QyHKIui: f(x) +
«IIpuMeHeHKE POU3BOJHOM 9(x), x) va(k§+ b). Beruncnars niomaam
K UCCJICIOBAHUIO (I)YHKHI/IIZ»- KPpUBOJIMHCUHOU Tpalcuun C IIOMOIIbIO
Tinasl X 12 dbopmynsl HeroTona—IJleitorua.
HuTe| pan
o4 ITepBooOpa3zHas 2
55 [IpaBuia HaxOXIeHHS 3
epBOOOpa3HBIX
56 [Lnomans KpUBOTMHEHHON 2
Tpamnemnuy U HHTETpal
57,5 | BerunciaeHne HHTETPaIoB
8 Brruucnenne miomanei
¢Guryp ¢ MOMOIIKI0
WHTETPAJIOB
59 [Tpumenenne npou3BOAHOM 2
UHTETpajia K PeIIeHUI0
NPaKTHYECKUX 3a/1a9
VYpok 060011eHus u 2
CHCTEMAaTH3aIu1 3HaHUU
KonTponbhas pabora 1
«MHTerpan».
_ I'naBg Xl 11 [IpuMeHATh TpaBUIIO MPOU3BEICHUS TIPHU
« Kom0| HaTopuka BBIBOJIC (DOPMYINIBI HYHCIIA TIEPECTAHOBOK.
5 60 [IpaBuiio mpousBeneHus 1 Co3naBaTh MaTeMaTHYECKUE MOJETHU JUIsS
g 61 [lepecTanoBKH 2 pemieHusT KOMOWHATOpPHBIX  3a1ad  C
'5 62 Pasmemenus 1 MMOMOTIBI0 TOACUYETA ‘{I/ICJ'IaVI/I pa3MenIeHHMi,
< 63 CoueTaHus 1 UX CBOMCTBA 2 TIEPECTAHOBOK 1 COCTAHNH. 3
é 64 BruroMm HpioToHa 2 HWcmonp30BaTh CBOWMCTBA YHCIIA COYETAHUH
o VpoK 0606LICHNS U 2 IpU PEIICHUH NPUKIAAHBIX 3a/ad U MpHU
E CHCTEMATH3ALMH 3HAHMU. KOHCTPYMPOBaHUM TpeyroibHuka [lackans
g KOHTpOJIbHas paboTa 1 [Ipumensats Qopmyny OuHoma HbroToHa.
2 «KoMGuHaTOpHKa». Npyd BO3BEICHUM OWHOMA B HATYPaJbHYIO
CTETIICHb
I'naBg XII 12 [IpuBoauTH IIPUMEPBI CIIy4alHbIX,
JJeM| HTbI TEOPUH BEPOSATHOCTEH JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHI.
65 CoObITHst 1 OnpenensiTb W HaXOAUThb CyMMYy U
66 KomOuHams COOBITHIA. 1 npousBeieHne  coObITui.  OmpenensTsh
[IpoTrBOMONOKHOE COOBITHE BEPOSTHOCTh COOBITHSI B KJIACCHYECKOM
67 BeposTHOCTD COOBITHS 2 MOHWUMaHWH. HaXxoauTe  BEpOSTHOCTH
68 C110KeHHE BEPOSTHOCTEH 2 COOBITHSI C HCIOJB30BaHHEM (opmy
69 He3aBHCHMBIECOOBITIAL. 1 KOMOMHATOPHUKH, BEPOSATHOCTh CYMMBI JIBYX

HECOBMECTHBIX COOBITHH U BCPOATHOCTDH
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CTaTHCTIIK :1

BeposaTHOCT f>h

70

Crartucruueckas
BEPOSITHOCTh

VYpok 00600meHus U
CHCTEMAaTHU3aI[UX 3HAHUN

KonTponbnas pabora
«JEeMEHTHI TEOPUU
BEPOSTHOCTEN.

I'naB:
Cram

X1l

CTHKA

71

CnyyaiiHble BEINYUHBI

72

HeHTpaHbeIe TCHACHIIMU

73

Mepsipazdpoca

VYpok 00600meHus u
cUCTEMATH3allNH 3HAHUHI

KonTponbHas pabora
«Crartuctuka»

COOBITHS, TTPOTHUBOMOJIOXKHOTO JaHHOMY.
[IpuBoauTe  HpUMEPBI  HE3ABUCHMBIX
COOBITHH. Haxomuts BEPOATHOCTh
COBMECTHOTI'O HACTYIUICHUS IBYX
HE3aBUCHUMBIX COOBITHI. Haxonute
CTATUCTUYECKYI0 BEPOSTHOCTH COOBITHI B
OTBITE C OOJBIIUM YUCIOM B HUCIIBITAHHUH.
HmeTh mpeacTaBiIeHUE O 3aKOHE OOJBIIMX
yucen

3HaTh TMOHATHE CIIy4YalHOW BEJIMYMHBI,
NPEACTaBIATh  paclpelesieHne  3HAueHHH
JUCKPETHOU CIYyYaWHOW BEJIIMYMHBI B BUJE
YaCTOTHOW TaOJUIbI, TOJMIOHA YacTOT
(otHOCcHTenpHBIX 4acToT). [lpencraBusaTh
pacmpesieieHue 3HAYEHUW HENPEPHIBHOM
CIly4YalHOW BEJIMYMHBI B BHUJIE YAaCTOTHOU
TaONMUIBl ¥ THUCTOTPAMMBbI. 3HATh MOHITHE
TeHEPAIbHOW COBOKYIIHOCTH U BBIOOPKH.
[TpuBomuTh mpHUMEpPHl pENpPe3eHTaTUBHBIX
BBIOOPOK 3HAUEHWH CIy4ailHOM BENIUYMHBI.
3HaThb OCHOBHBIE LEHTPAJIbHbIE TEHACHIMHU:
MOIy, MeauaHy, cpenHee. Haxonuts
LEHTPAJIbHbBIE TEHJICHIUU y4eOHBIX
BBIOOPOK. 3HATh, Kakash M3 IIEHTPAIbHBIX
TEHICHIUI HaWIy4lIuM obpazom
XapakTepU3yeT COBOKYIHOCTb. MeTh
MpeACTaBICHUE 0 MaTeMaTU4eCKOM
0XKUJAHUH. Brruucnars 3HAYEHUE
MAaTEMATUYECKOTO  OXKHJAHWA  CIy4anHOU
BEJIMUMHBI C KOHEYHBIM YHCIOM 3HAYCHMU.
3HaTh OCHOBHBIE Mepbl pa3dpoca 3HAYCHUI
CIIy4allHOU BEJIMYMHBL: pa3Max, OTKIOHEHHE
OT cpelHero u aucnepcuro. Haxoaute mMepsl
pazbpoca  ciayyallHOW  BEJIMYMHBI  C
HEOOJBIIMM  YHUCJIOM  pa3IM4HbIX €€
3Ha4YCHUM.

HTorosoe noBTopeHue Kypca

13

Bcero
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HOBTOpEHI/le. Mﬂororpa}mmm

Ilpuzma

Tupamuoa

LI DO

OOBACHATS, KaKOM MHOTOTPaHHUK
Ha3bIBa€TCS NPU3MOI U KaK Ha3bIBAIOTCS €€
9JEMEHThI, Kakas Tpu3Ma Ha3bIBaeTCA
MPSIMOW, HAKJIOHHOM, NpaBUIbHOM,
n300pakaTh  TPHU3MBI  HA  PHCYHKE;
OOBSCHATh, YTO HAa3bIBAETCA IUIOIIAbIO
NOJIHOU(OOKOBOI) MOBEPXHOCTH MPU3MBI, U
pelarh 3a/1auu CBSI3aHHbIE C MPU3MOM
OOBSICHATD, KaKo# MHOI'OTPaHHUK
Ha3bIBACTCS MUPAMUION M KaK Ha3bIBAIOTCS
e€ JJIEMEHTDI, YTO Ha3bIBAETCS IUIOIIABIO
N0JIHON(0OKOBOIT) TOBEPXHOCTH MUPAMU/IbI;
OOBSICHAThH, Kakas MUpPaMujia Ha3bIBACTCS
NpaBWIbHON peIiaTh 3aJaul U CBSI3aHHbBIE C
nupaMuzaMd, a  TakkKe 3aJayd  Ha
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MOCTPOCHHE CEYCHHUH MUPaMUJ M IPH3M Ha
qepTeKe

F eoMeTpus

OOBACHATH, UYTO TaKO€ LMJIMHAPUYECKas
HOBEPXHOCTDH, €€ 00pa3yloliue U och, Kakoe
TEJI0 Ha3bIBaeTCsd LWIMHIAPOM U Kak
HA3bIBAIOTCSL €T0 JIEMEHTHI, KaK IOJyYUTh
LWJIHHJD nyTEéM BpAILEHUSA
HpSIMOYTONBHUKA; M300paxaTh LMIMHAP U
€ro CEYEHUs IIOCKOCThIO, IPOXOIAIIEH
yepes 0Cb, u IJIOCKOCTBIO,
HEPIeHANKYIAPHON K OcU; OOBACHATH, 4TO
OpUHUMAETCA 3a IUIoW@aab  OOKOBOM
MOBEPXHOCTH IWINMHApPA, U BBIBOAUTH
dbopMynbl ISl BBIYMCIEHUS OOKOBOM U
MOJIHOM MOBEPXHOCTEH WWIMHIPA; peLIaTh
3a/laudl Ha BBIYUCIEHHE M J0Ka3aTelbCTBO,
CBSI3aHHbIE C IIWIMHIPOM

OOBsACHATb, UYTO TaKoe KOHHUYECKas
HOBEPXHOCTb, €€ 00pasyrollye, BeplIMHA U
0Ch, KaKO€ TEJI0 Ha3bIBAETCS KOHYCOM U Kak
HA3bIBAIOTCSL €r0 3JIEMEHTHI, KaK MOJNY4YHUTb
KOHYC MyTEM BpAILEHUS MPAMOYTOJIbHOIO
TPEyroJibHUKa, U300pa)kaTb KOHYC U €ro
CEYEHHs IUIOCKOCTBIO, MPOXOJIIIeH uepes
0Cb, U IUIOCKOCTBIO, MEPHEHAUKYJSPHON K
ocu; OOBSICHATH, YTO NPUHUMAETCA 3a
mwiomaab O0KOBOIl MOBEPXHOCTH KOHYycCa, U
BBIBOAUTH (HOPMYJBl JUIsL BBIYUCICHUS
IUIONIAZIEN 0OKOBOM u OJIHOU
MOBEPXHOCTEN KOHYycCa; OOBACHATH, Kakoe
TEJIO Ha3bIBACTCA YCEUEHHBIM KOHYCOM H
KaKk €ro IOJy4uTb IyTEM BpallCHUs
NPSIMOYTOJIBHOM ~ Tpameuuu, BbIBOJIUTH
dbopmyny Ans  BBIYMCICHHUSA  IUIOIIAAM
OOKOBO} TOBEPXHOCTU yCEUEHHOTO KOHYCa;
pemaTh 3aayd  Ha  BBIUMCIIEHHE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C KOHYCOM U
YCCYEHHBIM KOHYCOM

dopmynupoBaTh onpeneneHus chepsl u
mapa, UX LEHTpa, paauyca, IUaMeTpa;
UCCIIEZIOBaTh B3aHMHOE  PAacIlOJIOKEHUE
cheppl M IJIOCKOCTH, (HOpMYyJIMPOBATH
OTIpeJie/IeHNe KacaTeIbHOW IUIOCKOCTH K
chepe, dopMynmupoBaTh W JIOKa3bIBATh
TEOpEMbl O CBONCTBE U  IIPU3HAKE
KacaTeabHOM IIJIOCKOCTH; OOBSACHATH, UTO
NpUHUMAETCA 3a IUIolanb chepsl U Kak OHa
BBIp@XKaeTcsi uepe3  paauyc  cdepsl;
UCCIIeZIOBaTh B3aWMHOE PacIOJIOKEHUE
cheppl U MpsAMOM; pemaTb 3aJadyd, B
KOTOpBIX  (UIYypHpPYIOT  KOMOMHAIMU
MHOTOT'PAaHHUKOB U TEJI BPALLCHUS

I'nasal N. Hyominpp, KoHyc v map 14
§11ywmHap 3
59 [lonsTve yumMHOpa 1
60 [ Inomans moBepxHOCTI 2
MWIAHPA
§2 Konyc 3
61 [lonsiTne koHyca 1
62 [Inomane moBepxHOCTH 1
KOHycCa
63 Vceu€HHbIN KOHYC 1
§3 Cdepa 5
64 Coepa u map 1
[Inomanpe chepst
66 B3anmnoe pacnonoxenue 1
chepsl B IITOCKOCTH
KacarenbHas miaockocTh K
chepe
67 B3anmHoe pacmonoxenne 1
cdepsl 1 IpsAMoi
68 Coepa, BcanHas B 2
[THHAPHICCKYO
MMOBEPXHOCTh
Ypok 0000meHNs U 1
CHCTeMaTH3aIM1 3HAHUN
KonTponbsHas paborta 1
«{nnuHap, KOHYC U map»
3ager N4 1
I'nasa NZ. O0bémbl Tea 16

OOBACHATH, KaK U3MEPAIOTCS 00BEMBI Tel,
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§1065EM  I]2aMOyrOJIbHorO 2 IpOBOAA aHAJIOTHI0O €  HU3MEPECHUEM
napauiesenumnesaa ionaaen MHOTOYTOJIbHUKOB;
74 [Tonsatue 06BpEMa 1 dbopMyIHpoBaTh  OCHOBHBIE  CBOWCTBA
75 OO0BEM MPSIMOYTOJIBHOTO 1 00OBEMOB ¥ BBIBOIUTH C WX ITOMOIIBLIO
napasuienenuneaa bopmyny  oO6bémMa  IPSIMOYTOJIHHOTO
napasuiesnenuneaa
§2 OOBEMBI IPAMON TPU3MBI 3 dopmynupoBaTh M JOKa3bIBaTh TEOPEMBI 00
U LMIUHApA o0béMe TmpsMOW TpU3MBI U 00BEME
76 O0BbEM mpsAMOI IPU3MBI 2 UWINHJpA; PellaTh 3a/ladd, CBS3aHHBIC C
77 O0BEM HUITHHAPA 1 BBIYUCIIEHHEM O0BEMOB DTHX TEII
§300bEMBI HAKIIOHHOM 4 BeiBoguth uHTErpanbhyo (Gopmyny ams
M]U3MBbI, MU]ILMHIBI M KOH CEt BBIYHCIICHHUS 00BEMOB TNl M JTOKA3bIBaTh C
78 | Boiuncinenue o0bEMOB Tel ¢ 1 e€ TmoMOWmBI TeopeMbl 00 00BEME
HOMOILBIO HHTETpasa HAKJIOHHOH mpuMBbI, 00 00BbEME MHpaMUBL,
79 OO6BbEM HAKIOHHOM TIPU3MBI 1 00 00BEéMe KOHYca; BBIBOAUTH (POPMYIIBI ISt
80 OO6BEM THpaMuUIbI 1 BBIYHCIIEHUSA 00BEMOB yCEUEHHOM
81 OG0BbEM KOHyCa 1 NUPaMUBl U YCEYEHHOTO KOHYCa; pPEIIaTh
3aJlaud, CBSI3AHHBIE C  BBIUYUCICHHEM
00BEMOB ITHX T
§4 O0BEM mapa 1 mIomaab 4 dopmynupoBaTh U JOKA3bIBATh TEOPEMY 00
cdepbl 0o0bEMe mapa u ¢ e€ NOMOIIBIO BHIBOJIUTH
82 O0BbéM miapa 2 bopmyiy momaau chepsl peniath 3aa4u ¢
84 [Inomans ceps 2 npuMeHeHHuEeM GopMyTT 00BEMOB Pa3TUIHBIX
Ypok 0600meHns u 1 Te
CHCTEMAaTH3aIuy 3HaHUU
Konrponbhas pabota 1
«O0BEMBI TEM
3auet Ne5 1
I'nasa IV. Bextopsl B 7 ®dopmynupoBaTh ONpesieieHHe BEKTOPa, €ro
MPOCTPAHCTBE JUTMHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB,
§1 IlonsTHe BekTOpa B 1 MIPUBOJIUTH MIPUMEPBHI (hU3UIECKUX
MPOCTPAHCTBE BEKTOPHBIX BEJTMYHH
38,3 | Ilonsatue Bexropa. PaBeHcTBO 1
9 BEKTOPOB
§2CnoxeHue U BEIUUTAHUE 2 OOBACHATH, KaK BBOIATCS JICHCTBHS
BEKTOPOB. Y MHOKCHHUE CIIOKEHUsI BEKTOPOB, BBIUUTAHHE BEKTOPOB
BEKTOpA Ha YHCIIO ¥ YMHOXEHHE BEKTOPOB HAa YHCIO, KAaKMMHU
40 CnoxxeHue U BEIYMTAHUC 1 CBOMCTBAaMHM OHHM O0JIaJalOT, YTO TaKOE
BEKTOPOB MIPABUIIO TPEeYTrOJbHUKA, IPABUIIO
41 CyMMa HECKOJIBbKUX BEKTOPOB 1 napajuiejorpaMmma u NIPaBUIIO
42 VMHOKXEHHE BEKTOpA Ha MHOTOYT'OJIbHUKA CJIOXKEHHUS BEKTOPOB;
qlcnO pemiaTh 3aadd, CBA3aHHBIE C JCHCTBUSIMHU
HaJ BEKTOpaMu
§3 KomnnianapHble BEKTOPBI 2 OOBACHATh, KAaKWE BEKTOPHI HA3BIBAIOTCS
43 KommnanapHsie BEKTOPBI 1 KOMIUIAHApHBIMU;  (OPMYJIHpPOBAaTh |
44 [IpaBuino mapamienenumena 1 JIOKa3bIBaTh YTBEPXKICHUE O TMPHU3HAKE
45 Paznoxenue BexTopa no KOMILTAaHApHOCTH TpEX BCKTOPOB,;
TPEM HEKOMILIAHAPHBIM OOBSICHAT, B 4YEM COCTOUT IPABUIIO
BEKTOpaM napajuiesienuneaa CIIOXKEHUS TpEX
VYpok 0600m1eHus 1 1 HEKOMIIJIaHAPHBIX BEKTOPOB;
CUCTCMaTHu3aluu 3HAHUN (bOpMyJII/IpOBaTL N JOKa3bIBATb TCOPEMY O
3aueT Ne6 1 | pa3lokeHuu JI000TO BEKTOpa MO TPEM

JaHHBIM  HCKOMIUIAHApPHBIM  BCKTOpaAM;
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NPUMEHSTh BEKTOPBHl TIPU  PEIICHUU
TeOMETPUIECKUX 3a71a4
I'naga K. Meton koopauHaT 12 OObACHATH, KaK BBOJUTCS MPSMOYTOJIbHAS
B MPOCTpaHCTBE. JBUKEHUS CUCTeMa KOOpJMHAT B MPOCTPAHCTBE, KaK
§1 KoopauHatel TOUKH U 3 OTPE/ICNAIOTCS KOOPAMHATHI TOYKHM M Kak
KOOPJIMHATHI BEKTOpa OHM Ha3BIBAIOTCS, KaK OMPEISISIOTCS
46 [IpsMOyToJIbHas CHCTEMA 1 KOOpJAMHATHl BEKTOpa; (opMyIupoBaTh U
KOOpJIUHAT JIOKa3bIBaTh YTBEPXKACHUS, O KOOPIMHATAX
47 KoopuHaTsl BEKTOpa 1 CyMMBl M pa3HOCTH JBYX BEKTOPOB, O
48 CBs13b MEXK Ty KOOpAUHATAMHU KOOpJIMHATax MpPOU3BEACHUS BEKTOpa Ha
BEKTOPOB U KOOPAUHATAMHU YUCJIO, O CBS3M MEXAYy KOOpAWMHATaAMU
TOYEK BEKTOpa W KOOpAMHATAMH €ro KOHIA |
49 TIpocTefinue 3a1aun B 1 Hayaja; BBIBOJUTH M HKCIOJb30BaTh IPHU
63 KOOpJMHATAX pemieHnH 3amgad  GOpMYJIbI  KOOpJIUHAT
VpaBHerue chepsl CepeIMHbI OTpPE3Ka, MJUHBI BEKTOpa W
pacCTOSHUS MEXIy JBYMS TOYKaMHU;
BBIBOJIUTh ypaBHEHHE c(hepbl TaHHOTO
paanyca ¢ LIEHTPOM B IaHHOM TOYKE
§2 CkansgpHoe npou3BeieHE 4 OOBSCHATH, KaK ONPEeNAeTCS Yrol MEeXIy
BEKTOPOB BEKTOpPaMH; (HOpMYJIHPOBaTH OTpEIEeIICHHE
50 VYrom Mexy BeKTOpamu 1 CKQJIIPHOTO  TPOU3BEJCHHUS  BEKTOPOB;
51 CkansipHoe Mpou3BeIeHUE 1 Gopmynuposars u JI0Ka3bIBaTh
. BEKTOPOB YTBEPKACHUS O €ro CBOMCTBAX; OOBSCHATH,
= 52 Brruucnenue yrioB Mexay 2 KAK  BBUMCJIUTH  TIOJT  MeX] B M3
5 M3SIMBIMHU U TIOCKOCTSIMU NPSIMBIMH, @ TAKXKE YToJl MEeXKAY MPSMOUN U
§ IJIOCKOCTBIO,  WCTIOJB3YsS  BBIPOKCHHE
W CKaJIIPHOTO TMPOMW3BEICHHUS BEKTOPOB uepes
UX KOOPJIWHATHI; TPHUMEHSTh BEKTOPHO-
KOODAWHATHBIA METOJlT TP PEHICHUH
TEOMETPUUYECKUX 3a/1a4
§3 JIBmxeHUS 2 OOBACHATH, YTO TaKoe OTOOpakKCHHUE
54,5 | LlenTpanbHas cuMMeTpus 1 MPOCTPAHCTBA Ha ce0s U B KaKOM cllydae
5,56 | OceBas cummeTpus OHO Ha3bIBAETCA JBUKEHHEM NPOCTPAHCTBA;
3epkabHas CHMMETPHS OOBSCHATh, UTO TAaKOE IICHTpAJIbHAS
57 TTapasienbHbIi HEpeHoC 1 CHUMMETPHSI, OCEBasi CAMMETPUS, 3epKalibHas
Ypok 000011IeHUA U 1 CUMMETPHUSI M TapauIeIbHBIN TEPEHOC,
CHCTEMATH3AIMH 3HAHMIH 000CHOBBIBATH YTBEPKACHUS O TOM, YTO ATH
KoHTponbHas paboTa 1 OTOOpaXXEHHUsS TPOCTPAaHCTBA Ha cels
«MeTo KOOpIHHAT B SBIISIIOTCS  JBWKCHUSMH;  TIPUMCHSTH
TIPOCTPAHCTBE. J{BUKEHU. IBIDKEHUSI U TIpeoOpa3oBaHUs MON00Ms TPH
3auer NoJ 1 PEIICHUU TEOMETPUUECKHX 3a]a4
3aki0unTeIbHOE 14
NMOBTOPEHNE NP
MOJICOTOBKE K UTOIOBOM
aTTeCTAlUU TI0 TEOMETPUH
Bcero 68
Htoro 170
COI'JTACOBAHO COI'JTACOBAHO COI''TACOBAHO

[Tporokon 3acemanus MO

q)HSI/IKO-MaTGMaTI/ILICCKOFO UKJIa

o1 30.08.2019 roma Ne 1

H.A.HaymoBa

[Topmucek pyxosogurens MO

Or «

T.A. Jlanunosuu

3amecturens aupextopa no YBP - 3amecrurens nupexropa mo Y MP

H.B.IlemuxoBa

Ot « »
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