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[To MmaTteMatuke (BKITFOYAS anrebpy ¥ HavYasla MaTEMaTH4YeCKOro aHay3a, FEOMETPHUIO)

Yposenb 00yuenus (knacc) cpeanee obmee, 10-11 kimace

Konunuectro wacos: 340 4 (170/170) YpoBeHb 6a30BbIi

Yuutens MBanosa CreTnana AjieKcaHIpOBHA

IIporpamma pa3zpa6orana
B cooTBeTCTBHM ¢ PI'O COO Ha ocHOBE pUMepHOIA Tporpammsl o Matemarrke ®I'OC COO
(caiiT www.fgosreestr.ru)



JlanHass mporpamMma 1o y4deOHOMY mpeameTy «Marematuka (BKJIOYas aiaredpy M Hauasa
MaTeMaTHIeCKOTO aHalln3a, TEOMETPHUIO)» pa3paboTaHa B COOTBETCTBUU C TPeOOBaHUAMU (eepaTbHOTO
roCyIapCTBEHHOr0 00pa3oBaTelbHOrO CTaHAApTa CPeAHEro oOIiero oOpa3oBaHUs MO MaTeMaTHKe, Ha
OCHOBE MPHUMEPHOH MporpaMmbl cpenHero oOmiero o0pa3oBaHUsT IO MaTeMaTHke (CauT
www.fgosreestr.ru , ogobpena pemieHreM ¢eaepaaIbHOro yu4eOHO - METOANYECKOr0 OOBEAMHEHHUS I10
obmemy oOpazoBanuto oT 28 wuioHs 2016 roma. IIporokom Ne 2/16-3) ¢ y4eToM TEMAaTHYECKOTO
mnanupoBanus k YMK III.A.Anmumona, FO.M.Konsruna, M.B.TkaueBa u ap. (Anrebpa m Hauana
MaTEMaTHUYECKOIo aHainu3a), TeMatudeckoro rianuposanus kK YMK JI.C. Aranacsna, B.® byry3oBa u
ap. (I'eomerpumst 10-11 Kiaccbl) W COOTBETCTBYET TpPEOOBAHUSAM U TIOJOXKEHHSAM OCHOBHOM
obpazoBarensHOM nporpammbel MBOYCOIII Ne 18.

l. IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa.

Pa3znen IMporpaMmmbl HnannpyeMble Pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera
I/I3y‘~I€HI/I€ aJIFC6pI)I, HadaJl MaTCMaTUYCCKOro aHajin3a U BCPOATHOCTHU U
CTaTUCTHKHU B CTapmeﬁ IIKOJe JaéT BO3MOXHOCTh JOCTHXKCHUS

Anredpa 00Y4YaIOIIMMUCS CIICAYIOIIUX PE3yIbTaTOB.

¥ HayvaJja JIuunocmmuute:

MaTeMaTH4YeCKOIro 1) chopMHUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
aHaJIn3a YPOBHIO PasBUTHUA HAaYyKH; KPUTHUYHOCTDH MBIIIJICHU A, YMCHHC

pacro3HaBaTh JIOTUYECKH HEKOPPEKTHbIE BBICKA3bIBAHMS, OTIMYATh

THIIOTE3Y OT (aKTa;

BeposiTHOCTD 1 | 2) TOTOBHOCTb U CIIOCOOHOCTB BECTH JHAJIOT C IPYTUMH JIFOJIbMH, JIOCTHIaTh

CTATHCTHKA B HEM B3aMMOIIOHMMAHMS, HaXOAUTh OOIIME IeTd U COTPYIHHYATH IS
UX TOCTHKEHUS;

3) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHMH MIIAJIIIETO BO3PACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOLIECTBEHHO MOJE3HOH, Yy4yeOHO-
UCCIIEIOBATEIILCKON, TIPOCKTHOM U IPYTHX BUAAX JESTEIHHOCTH,

4) TOTOBHOCTh M  CHOCOOHOCTh K OOpa3oBaHMIO, B TOM  YHCIIE
caMo00pa3oBaHUI0, Ha MPOTSHDKEHUHM BCEM JKM3HU; CO3HATEIbHOE
OTHOILIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEHIHOM
npoQeCCHOHAIBHON U 0OIIECTBEHHOM JeSTENHHOCTH,

5) acreTHvecKoe OTHOIICHHE K MHUPY, BKJIFOYAst 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

6) oco3HaHHBINH BEIOOp Oymyiiel mpodeccun U BO3MOXKHOCTEH peanu3anun
COOCTBEHHBIX KHM3HEHHBIX IUIAHOB; OTHOIICHHE K MPOQeCcCHOHATBHOMN
NEeSTeIbHOCTH KaK BO3MOXKHOCTM YYacTHsl B PELICHUM JIMYHBIX,
0OIIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHALHBIX MPOOJIEM.
Memanpeomemnmnuie:

1) yMeHHe CaMOCTOSITEIHO OMPEesATh MENH JCITeIbHOCTH U COCTABIIATh
IUTaHBI JESITEIbHOCTH; CAMOCTOSTENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATh
U KOPPEKTHpPOBATh JESATEIBHOCTh;, WCIIONB30BaTh BCE BO3MOXHBIE
pecypchl sl AOCTHXKEHHs TIOCTaBJIEHHBIX IIeNIe U peanu3aluu IJIaHOB
NEeSITETPHOCTH,  BBIOMpATh  YCHEIIHBIE CTPATETMH B Pa3IUYHBIX
CUTYaIUSX;

2) yMeHHE MPOAYKTHBHO OOMIATBECS W B3aUMOJICHCTBOBATH B IMPOIIECCE
COBMECTHOHM JESTEeIbHOCTH, YUUTHIBATh MO3UIMU JIPYTUX YYaCTHUKOB
NesITeNIbHOCTH, 3G ()EKTUBHO pa3pemiaTb KOHPIUKTHI;

3) BlajicHHE HaBBIKAMH I103HABATEIILHOM, Y4E€OHO-HCCIEIOBATEILCKON |
MPOEKTHON  JeATEIbHOCTH,  HaBbIKAMHU  pa3pelieHus  Mnpodiem;
CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pellleHusl TMPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX METOJI0B
MO3HAHUS;
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Auredpa

" Hayajia
MaTeMaTH4Y€eCKOro
aHaJIM3a

BeposiTHOCTB 7
CTATHCTHKA

4)

5)

6)

7)

1)

2)

3)

4)

5)

6)

7)

TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITETIbHON HH(OPMAIMOHHO-
MIO3HABATEJILHOM JESITEIbHOCTH, BKJIIOYAsh yMEHHE OPHUEHTHPOBATHCS B
pa3IMyYHbIX HMCTOYHMKAX HWHGOpMAIM, KPUTHYECKH OLICHUBATh U
UHTEPIPETHPOBATh  MHOOPMAIMIO, TOJIYYaeMyl U3  Pa3IHMYHBIX
HUCTOYHUKOB;

yMeHUue UCIIOJIb30BATh cpeacTBa MH(POPMALIMOHHBIX u
KOMMYHUKAITMOHHBIX ~TexHoyornii (manmee — MUWKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpraHU3aI[MOHHBIX 3a4ad C
coOnrofeHreM TpeOOBaHUII SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECypcocOepeXeHHs, MPaBOBBIX M ATHYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

BJIaJICHUE S3BIKOBBIMH CPEJCTBAMHU — YMEHHUE SICHO, JIOTUYHO M TOYHO
u3NlaraTb CBOIO TOYKY 3pEHHS, HCIIOJIb30BAaTh aJ[€KBATHBIE S3BIKOBHIE
CpeICTBa;

BJIQJICHHE HaBbIKAMU TO3HABATENIbHON pedrekcun Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBHI W MBICIUTEIBHBIX MPOILECCOB, UX PE3YyIbTATOB
M OCHOBAaHMW, TpPaHUIl CBOEro 3HAHMS W HE3HAHUSA, HOBBIX
MIO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUSL.

Ilpeomemmnuie

[IpenmerHbie  pe3yibTaThl ~ OCBOGHUS ~ MHTETPUPOBAHHOTO  Kypca
MaTeMaTUKH  OPUEHTUPOBaHBI  Ha  (POPMHUpPOBAHHE  LEIOCTHBIX
NpPEACTAaBICHUA O MHUpEe M O0Omel KyIbTyphl OOy4aroIIuXcCs IyTeM
OCBOGHHUSI CHCTEMaTHYEeCKMX 3HAaHUH H CHOCOOOB JCWCTBMIA Ha
METaINpeIMETHON OCHOBE, a IMPEIMETHBIC Pe3yJIbTaThl OCBOSHHS Kypca
anreOpbl W Hayall MaTeMaTU4YecKoro aHaiu3a Ha 0a30BOM ypOBHE
OpPUEHTHPOBAHBI Ha obecrieueHne IPEUMYIIECTBEHHO
o0mieoOpa3oBaTelbHOM M OOLIEKYIbTYpHOM  moArotoBku.  OHuU
NPEIONIararT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUI 0 MaTeMaTHKe KaK YacTH MHPOBOM
KyJIbTYpel M O MECT€ MaTeMaTHKH B COBPEMEHHOW NWBUJIM3AIHH, O
crioco0ax OIMMCaHMS Ha MaTeMaTHYeCKOM S3bIKE SIBIIEHUH pealbHOro
MUpa;

c(OPMHPOBAHHOCTh MPEACTABICHUI 0 MaTEMATUYECKUX MOHATUAX KaK O
BOKHEHIINX MaTEMAaTHYECKHX MOJEIAX, MO3BOJSIOMINX ONKCHIBATh MU
u3yyaTb pa3Hble IPOLECChl M SBJIEHHS;, IMOHMMAaHUE BO3MOKHOCTH
AKCMOMATHYECKOTO MOCTPOCHHSI MATEMAaTHIECKUX TEOPHIA;

BJIaJICHHE METOJIaMH J0Ka3aTeIbCTB U aTOPUTMOB PEIICHUS; YMEHUE UX
PUMEHSTh, TIPOBOJUTH JOKa3aTENbHBIE PACCYKICHUS B XOJNIE PEIICHUS
3ajay;

BJIAJICHAE CTAaHIAPTHBIMA MPHEMaMH pEIICHUS palMOHANBHBIX U
UppalMOHATIBLHBIX, IMOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHHI © HEPABEHCTB, WX CHCTEM; WCIIOJB30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTpaMM, B TOM YHUCIIE JUIs MOUCKA MYTH PEUIeHUs U
WITIOCTPAINH PEIICHUs yPaBHEHUI M HEPABEHCTB;

c(OPMHPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX MOHATHAX, UAEAX U
METO/aX MaTeMaTHYeCKOTO aHaJIN3a;

c(OpMHPOBAHHOCTb MPECTABICHUN O MpOIeccax U SBICHUAX, UMEIOIINX
BEPOSTHOCTHBIN XapakTep, O CTaTUCTHYECKHX 3aKOHOMEPHOCTSIX B
peaJbHOM MHpe, OO0 OCHOBHBIX TOHSTHSX 3JEMEHTapHOW Teopuu
BEPOATHOCTEH; CPOPMUPOBAHHOCTH YMEHHUIl HAXOAWTh U OLEHUBATh
BEPOSTHOCTH HACTYIJICHHSI COOBITHM B TMPOCTEHIINX MPAKTUYECKUX
CUTYalUsAX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHBIX BETUYHH;

BJIAJICHUEC HAaBBIKAMH  MCIIOJB30BAaHMS TOTOBBIX  KOMITBIOTEPHBIX




IporpaMM IpU PEUICHUH 33/1a4;

I'eomerpus

BekTopnl
KOOPJAUHATHI
NMPOCTPAHCTBE

N3yuenne reomeTpum B CTapiield IIKOJE Ha YIrIyOJEHHOM YPOBHE
Ta€T BO3MOXHOCTh JOCTHKCHHS O0YJAOIIMMHUCS CIEIYIOIINX PE3yIbTaTOB:
Juunocmmuuwie (10-11 knacc):

— cpopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; KPUTHYHOCTH MBIIIJICHHSI,
YMEHHE pacro3HaBaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA,
OTJIMYATh TUMOTE3Y OT (aKTa;

— TOTOBHOCTh M CIOCOOHOCTh BECTH JHAJOr C JAPYTUMH JIIOJbMH,
JocTUraTh B HEM B3aMMONOHMMAHMS, HAaXOOUTh OOIIME LETH U
COTPYIHUYATH JUTSI UX JTOCTHIKCHUS

— HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, JAETbMU MIIAIIErO
BO3pacTa, B3pOCIbIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEIOBATENbCKOM,  IPOEKTHOM M JpYrMX  BHJAX
JESITEIIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE
caM000Opa30BaHMIO, HAa MPOTSHKEHUM BCEH JKU3HU; CO3HATEIBHOE
OTHOIIEHHE K HENPEephIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO
YCIEHOW MPodeCcCHOHATBHOMN M O0IIECTBEHHOM JICSITEILHOCTH,

— JCTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OJCTETUKY ObITa,
HAyYHOTO U TEXHUYECKOTO TBOPYECTBA;

— OCO3HaHHBIA BBIOOp Oyamymier mpodeccnn W BO3MOXHOCTH
peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB, OTHOIICHHUE K
MpOoPECCUOHAIBHON JIEATEIbHOCTH KaK BO3MOXKHOCTH y4YacTHUsl B
pelIeHun JUYHBIX, OOIICCTBCHHBIX, rOCy/IapCTBCHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

Memanpeomemnowte (10-11 knacc):

— YMEHHE CaMOCTOSITEIbHO OMpeNesITh IeIH CBOETr0 OOydYeHHs,
CTaBUTh U (OpMyIHpoBaTh g ceOs HOBBIE 3aJaud B yuéde u
MO3HABATENbHON JESITeNbHOCTH, Pa3BUBAThb MOTUBBI M HHTEPECHI
CBOEH MO3HABATEIILHOU e TEIbHOCTH;

— YMEHHE CaMOCTOSTENbHO MIIAHUPOBATh MYTH NOCTHXKEHUS IeNeH, B
TOM 4YHCJ€ aJbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh HauboIee
a¢hdexTuBHBIE CMOCOOBI pEIICHUs] YYEOHBIX U TI03HABATEIBHBIX
3ajady;

— YMEHHE COOTHOCUTh CBOM  JICUCTBUSL C  IUJIAHUPYEMBIMHU
pe3ynbTaTaMu, OCYIIECTBISATH KOHTPOJIb CBOCH JESITEIBHOCTH B
MPOILIEeCCe JAOCTHKEHUS PE3yNIbTaTa, ONMPeAeNsTh COCOObI AeHCTBHIA
B paMKax MPEJJIOKEHHBIX YCJIOBUN M TpeOOBaHUI, KOPPEKTHUPOBATH
CBOM JICHCTBUA B COOTBETCTBUH C U3MEHSIOIIECNUCS CUTYallUEH;

— yMEHHE OIIEHWBATh MPABUJILHOCTH BBITTOJHEHHUS Y4eOHOW 3ajayd,
COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIICHHS;

— BJIaJICHUE OCHOBAaMH CaMOKOHTPOJIS, CaMOOIICHKH, TPUHATHUS
pelieHuid M OCYIIECTBIICHUS OCO3HAHHOTO BBIOOpa B y4eOHOW U
IMO03HABATEIILHOM JeSITEIIFHOCTH,

— yYMEHHUE MPOJYKTHBHO OOIIATHCS U B3aWMOJCUCTBOBAThH B IMpoOIlECCe
COBMECTHOM  JEATEIbHOCTH, YYHUTHIBATH  MO3HMIIMH  APYTUX
YYaCTHUKOB JEATENHHOCTH, 3()PEKTUBHO pa3periaTh KOHQIUKTHI;

— BJIaJICHUE HaBBIKAMH TO3HABATEIBHOU, Y4eOHO-HCCIIEI0BATEIbCKON
U TPOCKTHOW [EATEIHHOCTH, HAaBBIKAMH pPa3pelIeHUs MpoosieM;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB
peIIeHUsT MPAKTUYECKUX 3a/lady, MPUMEHEHHUIO PAa3JIMYHBIX METOJIOB
MO3HAHMS;




I'eomeTpust

BekTops!
KOOPAMHATBI
NPOCTPAHCTBE

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-
MO3HABATEIBHOM JAEATENbHOCTH, BKIIOYAsi YMEHUE OPUEHTHPOBATHCS
B Pa3JIMYHBIX MCTOYHHMKAX HMH(POpPMALUU, KPUTHUECKH OLIEHUBATh U
MHTEPIPETHPOBATh HMH(OPMAIMIO, MOIYyYaeMyI0 U3 Pa3IUYHBIX
UCTOYHUKOB,;

— yMeHHue UCTIOJIb30BATh cpeactBa  MHPOPMALMOHHBIX U
KOMMYHMKaIMOHHBIX TexHosoruii (MKT) B pelieHun KOrHUTUBHBIX,
KOMMYHHMKAaTUBHBIX M OpPraHM3allMOHHBIX 3aJad ¢ COOJIOACHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MpaBOBbIX M ATHUYECKMX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

— BJIQJICHUE S3BIKOBBIMM CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO
u3jaraTb CBOIO TOYKY 3PEHUs, UCIOIb30BATh aJICKBATHBIC S3bIKOBBIE
CPEJICTBA;

— BJIaJICHHE HaBBIKAMU I103HABATENbHON pe(ieKCMH KaK OCO3HAHHUs
COBEpIIAEMBbIX JIEHCTBUM M  MBICIUTENBHBIX IPOLECCOB, HX
pe3yibTaTOB M OCHOBAaHWH, TPAaHMIl CBOETO 3HAHWS M HE3HAHMS,
HOBBIX IIO3HABATEJIbHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUS,

Ilpeomemmnuie:

1) chopmMHUpOBaHHOCTH MPEACTABIEHUN O T€OMETPUM KaK 4acTH MHPOBOM
KYJBTYPBI U O MECTE T€OMETPUH B COBPEMEHHOM IMBIIIM3AIMH, O CIIOCO0ax
OIKCaHMsI HA MATEMaTUYECKOM SI3bIKE SBJICHUH MaTepHalbHOTO MUPA;

2) chopMUPOBaHHOCTH MPEJCTABICHUN O TE€OMETPUUECKHUX MOHATHUAX KaK O
BOXKHEHIIMX MaTeMaTHYECKUX MOJENSX, I[O3BOJIIONMX OMNMCHIBATh U
U3y4aThb pa3Hble TMPOLECCHl W SBJICHUS; TIOHUMAaHHWE BO3MOXKHOCTHU
AKCMOMAaTHUYECKOT0 MOCTPOSHHSI MaTEMAaTHUYECKUX TEOpHil;

3) BlIafiecHEe TeOMETPUUYECKIM SI3BIKOM; Pa3BUTHE YMEHUS HCIIOJIb30BaTh €T0
JUIs  ONHCAaHWs  MPEeIMETOB  OKPYKAIOLIero  MHUpPa;  pa3BUTHE
MPOCTPAHCTBEHHBIX TPE/ICTABICHUH, M300pa3UTENbHBIX YMEHH, HABBIKOB
reOMETPUYECKUX MTOCTPOCHHUIA;

4) BnajeHue METOJIaMU JT0OKa3aTeNbCTB U aITOPUTMOB PEIICHUS; YMEHUE UX
OPUMEHSTh, MPOBOJUTH JIOKA3aTeNIbHbIE PACCYXIEHUS B XOJE pELIeHHUs
3a/1ay;

5) BnajneHWe OCHOBHBIMHM MOHSATHSIMHM O IUIOCKMX U IPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (HUTypax, UX OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTH
YMEHHUSl paclo3HaBaThb Ha 4epTeXkax, MOJENIX U B pPealbHOM MHpE
TeOMETPUYECKUE burypsr; MpUMEHEHHE W3yUEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopmyI AJs pelIeHuss TeOMETPUYECKHUX 33134 U
3aj1a4 C MPAKTHYECKUM COJIEPIKAaHHEM;

6) BiIageHME HaBbIKAMHM MCIIOJB30BaHHMS TOTOBBIX KOMIIBIOTEPHBIX
poTpaMM NPH PENICHNUH 3a/1a4;

«IIpo6s1eMHO-PyHKIMOHAIbHBIE Pe3y/IbTAaThD»

Pa3zpen

|. BbINyCKHUK HAYYUTCSH

Il. BbINyCKHUK MOJY4YHT BO3MOKHOCTH
HAYYHMThCHA

Jlns  WCcHonb30BaHUS B TOBCEAHEBHOM
KU3HH W 00ECTeUYeHHUs] BO3MOXKHOCTH
YCIICUTHOTO TMPOJIOJDKEHUSI 00pa30BaHUS I10
CHEeIHAIbHOCTSIM,  HE  CBS3aHHBIM  C
MPUKJIaIHBIM UCIIOJIb30BAaHUEM MaTeMaTUKHI

ﬂﬂﬂ paseumusl Molill1€HUsl, UCNOTIb306AHUA 6
NOBCEOHEBHOU HCU3HU U 0DecneyeHus
BO3MOIICHOCMU YCNEULHO2CO npOC)OJZJiceHM}l
06pa306aHuﬂ no cneyuairbHoCmsm, He
CBA3AHHbIM C an/lKJla()HblM Uucnojlb3oearnuem
mamemamurku




Anareopa
M HAYaJ1a MaTeMaTHYeCKOro aHAJIu3a

OmnepupoBatb Ha 0a30BOM  YpOBHE
MOHATUSIMM:  KOHEYHOE  MHOKECTBO,
JJIEMEHT MHOJECTBA, IIOJMHOKECTBO,
nepeceyeHne u 00beTUHEHNE MHOXKECTB,
YKCJIOBBIE MHO>KECTBA Ha KOOPIAUHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJ,;
olepupoBaTh Ha 0a30BOM  YpOBHE
MOHATUSMM: YTBEPKACHHUE, OTPHULIAHHE
YTBEPXK/ICHUS, HCTUHHBIE U JIOXKHbBIE
YTBEPXKACHUS, IPUYUHA, CIEACTBUE,
YaCTHBIN CiTydail OOIIEro yTBEP)KICHHUS,
KOHTPIIPUMED;

HaXOJUTh IEPECEUEHUE U OOBEIUHEHHE
IBYX  MHOXECTB,  IIPEICTaBIECHHBIX
rpadMuecKy Ha YMCIOBOM MPsIMON;
CTPOUTH  HA  YHCIOBOM  IPSIMOM
IIOAMHOKECTBO YHCJIOBOIO MHOXKECTBA,
3aJJaHHOE MTPOCTEHIIINMHU yCIOBUAMM;
pacrno3HaBaTh JIOKHBIE YTBEPKICHMUS,
OLIMOKHU B PACCYKJEHUSAX, B TOM YHUCIIE C
HCII0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoin ycusznu u npu usyueéHuu

Opy2ux npeomemos:

HCIIOJIB30BaTh YHMCJIOBBIC MHOXECTBaA Ha
KOOp,I[I/IHaTHOﬁ HpHMOﬁ JJIA  OIIMCaHMA
PCAIBHBIX MTPOLCCCOB U SIBJ'ICHI/II\/'I;
MMPpOBOAUTD JIOTUYCCKUC PACCYKIACHUSA B
CUTYyalusiIx HOBCCHHCBHOﬁ KHN3HHU

Onepuposamv ~ noHAmMuAMU:  KOHEUHOE
MHOJICECMBO,  dNIeMeHm  MHOJCecmada,
NOOMHOXMHCECm8B0, nepeceueHue u
00veOuHeHue  MHONCECMS,  YUCI0Bble
MHOJICECmBd HA KOOPOUHAMHOU NPSAMOL,
ompe3oK,  uHmepean, - NOLYUHMEPSAl,
NPOMENCYMOK C  BbIKOJOMOU  MOYKOU,
epaguyeckoe npeocmasgieHue MHOMCECE
Ha KOOPOUHAMHOL NIOCKOCHU;
onepuposamv NOHAMUAMU. YIMBEPAHCOeHUe,
ompuyanue ymeepicoeHus, UCMUHHbIE U
JIOJCHBLE Ymeepi#coeHus, npuUYUHA,
creocmsue, 4ACMHbIL  cayuan  ooujeco
YmMeepHcOeHUsl, KOHmpnpumep;

npogepsams NPUHAOTIEHCHOCb dNleMeHmda
MHOXCECMBY,

Haxooums nepeceyenue u 00beOUHeHUe
MHOXICECmS, 8 mom yucre
npeocmasieHHbIX epaguuecku Ha
YUCTOBOU MPAMOU U HA KOOPOUHAMHOLU
NJIOCKOCMU;

npoeooums ooxaszamebHbvle
paccysicoenus o4 000CcHO8aHUSA
UCMUHHOCIMU YMBEPHCOEHUII.

NOBCEOHEBHOUl MHCU3HU U NPU U3YYEHUU
opyzaux npeomemaos:

UCNONIL3068AMb YUCOBblE MHONCECMBA HA
KOOPOUHAMHOU npAMOU u Ha
KOOPOUHAMHOU NIAOCKOCMU O ONUCAHUS
PeanbHbIX NPOYECcco8 U A6NeHUl

OnepupoBath Ha 0a30BOM YpOBHE
MOHATUAMM: LEJI0€ YHUCIO, JEIUMOCTh
YyuCel, OOBIKHOBEHHAS JIpoOBb,
necsiTuuHas ~ OpoOb,  palMoHaIbHOE
YUCJIO0, TPUOTMKEHHOE 3HAYCHHE YHUCIIa,
4acTh, [O0JIs, OTHOIIEHHE, MPOLEHT,
TIOBBIIICHUE U TOHWKEHUE Ha 3aJaHHOE
YHCIIO MPOIIEHTOB, MacIITao;
omepupoBaTh Ha 0a30BOM  YpOBHE
MOHSTUSIMH: norapupm qyucna,
TPUTOHOMETPUYECKAS OKPY>KHOCTb,
rpajaycHasi Mepa yrja, BEJIMYWHA YrIa,
3a/IaHHOTO TOYKOMN Ha
TPUTOHOMETPUIECKOM OKPY>KHOCTH,
CHUHYC, KOCHHYC, TAHT'€HC M KOTaHTEHC
YTJIOB, UMEIOUIMX  IPOU3BOJIBHYIO
BEJIMYUHY;

BBINIOJHATh apu(MeTuyeckue AenucTBUs
C LIENTBIMU U PALIMOHAIBHBIMH YHCIIAMU;
BBITIOJIHSITh HECJIOKHBIE

Cs0000H0 onepuposamv NOHAMUAMU
yernoe  wucio,  0eIUMOCHb  UuUcCel,
00bIKHOBEHHAsL OPOOb, OecAmuUHasi Opoos,
PAYUOHATIbHOE — HUCTLO,  NPUOTUINCEHHOE
3HayeHue yucaa, yacme, 0014,
OmHOWleHue, NpoyeHm, nosvluleHue U
NOHUJICEHUe ~ HA  300AHHOE  YUCTO
npoYeHmos, Macuimao,

npuU8oOUmMb NPUMEPbL YUCeNl C 3A0AHHBIMU
CBOUICMBAMU OENUMOCTU,

onepupoeamv  NOHAMUAMU.  102apuPm
yucna, MpU2OHOMEMPUYECKas
OKPYIHCHOCMb, DPAOUAHHASL U  2PAO0YCHASL
mepa yena, 6eiuduHa yead, 3A0AHHO20

MOYKOU Ha MPUOHOMEMPULECKOU
OKDYHCHOCIU, CUHYC, KOCUHYC, MAHSEHC U
Komauzenc yenos, umerowux

NPOU3BOTLHYIO BENIUYUHY, YUCTA € U TT
8LINOIHAMb apupmemuieckue Oeticmeus,
couemas yCmHvle U NUCbMEeHHble NPUeMbl




Anaredpa
H HAYAJIa MAaTEeMATHYeCKOr0o aHAJIH3a

peoOpa3oBaHusl YUCIOBBIX BBHIPAKEHUH,
COJepXKALMX CTENEeHH 4YHced, Jnbo
KOpDHU U3 4YHceN, Ju00 jorapudMbl
YHCEIT;

— CpaBHUBaTh  pallOHaJbHbIE  YHCIa
MEXIy COOO0M;

— OLICHUBATH u CpPaBHHBATD c
paloHaIbHBIMU  YUCIAMH  3HAYCHHS
LEeIbIX  CTENEHEM  4ucel,  KOpHEH
HaTypaJIbHOM  CTENeHW U3  4Hucel,
J0rapu(pMOB YHCEN B IPOCTHIX CIIydasix;

— wu3o0pakaTb TOYKAaMU Ha UHCIOBOH
IPSIMOM LENbIE U pallOHAIbHbBIC YHCIIA,;

— wu3o0paxkaTb TOYKaMHU Ha YHCIOBOM
OpSMOM IeJble CTENEHH YHCEe, KOPHU
HATypaJIbHOM  CTENeHW U3  4Huced,
J0Tapu(MBbl YUCEIT B TIPOCTHIX CIyYasiX;

—  BBINIOJIHATH HECJIOXKHBIC
npeoOpa3oBaHus JIpOOHO-
paIMOHATLHBIX OYKBEHHBIX BBIPAKEHUI
HEeNbIX W BbIpaXaThb B MPOCTEHUIINX
cirydasix u3 paBeHCTBa OJTHY
MEPEMEHHYIO Yepe3 ApyTrue;

— BBIUUCIATH B TPOCTBIX  CIIydasx
3HAUEHUS YHUCIOBBIX M OYKBEHHBIX

BBIPAKEHUIA, OCYIIECTBIISAS
HEOOXOINMBIE MOJICTaHOBKH u
npeoOpa3oBaHus;

— mn300pakaTb ~ CXEMAaTU4YeCKH  yrod,
BCJIIMYHHA KOTOpOro BbIpaXXCHaA B
rpajaycax;

— OIIGHWBaTh 3HAKU CHUHYCa, KOCHHYCA,
TaHTeHCa, KOTAHIeHCa  KOHKPETHBIX
YTJIOB.

B noeceonesnoit yncusnu u npu uszyueHuu
Opy2ux yueoHbvIX nPeomMenos:

— BBITIOJIHATH BBIYUCIICHUS TIPU PEIICHUH
3a/1a4 MPaKTUYECKOTO XapaKTepa,;

— BBINOJIHATH TPAKTHUYECKUE pACUYEThl C
UCIIONIb30BaHUEM TIPH HEOOXOJUMOCTH
CITPaBOYHBIX MaTepHaioB u
BBIYMCIIUTENbHBIX YCTPOUCTB;

— COOTHOCHUTh  pEaJlbHbIE  BEJIIMYHWHBI,
XapaKTEPUCTUKHI 00BEKTOB
OKPY’KaIOILIET0 MUpPa ¢ UX KOHKPETHBIMHU
YUCJIOBBIMH 3HAYCHUSIMU;

— UCIOJNIb30BaTh  METOJbl  OKPYIJICHHS,
npuOMKEHUsT W TNPUKUIKA — TIpU
pelIeHnn MIPaKTUYECKUX 3a1a4y
MMOBCETHEBHOW KU3HU

NpUMEHSIsL npu Heobxooumocmu
gbluUCIUMENbHBIE YCIMPOLUCMBA;
NOIb308AMbCI OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacuemax,

nposooUms N0 U38ECMHBIM QOPMYIaAM U
npasunam npeoopazo8aHusi OYKEEHHbIX
BbIPAdICEHUU,  BKIIOUAIOWUX — CMENneHlU,
KOPHU, noeapugpmul u
mpuzoHomempuieckue QyHKyuu,
HAXo0umv  3HAYEHUs.  YUCTAO0BLIX U
OVKBEHHLIX  BbIPANCEHULL,  OCYUWeCmEsis
Heobxooumvle NnOOCMAHOBKU u
npeobpazosanus,

uzobpaxcamsv ~ cxemamuyecku — yeoi,
BEIUYUHA  KOMOPO2O0  GbIPAJICEHA 8
2paodycax unu paouanax,

UCnoIb308ams  NpU  peweHuu  3a0ay
mabnuunvle 3HAYEeHUs.
MPUSOHOMEMPULECKUX PYHKYUL Yel08;

BLINONHAMbL  Nepeso0d  BeIUYUHbL  Yeld U3
PAOUaHHOU — Mepbl 8  2padyCHyl U

0bpamHo.

B noeceonegnon scuznu u npu usyuenuu

opyzux yueoHvlx npeomemaos:

BbLINONHAMYL  OCUCMBUs € YUCTOBbIMU
OanHbIMU npu peutenuu 3a0au
APAKMUYeCcKo20 Xapakmepa u 3a0ay u3

PAa3uyHbIX obnacmeti 3HAHUU, UCHONb3YS

npu HeobxooumMocmu CnpasoyHbvie
mamepuansl u BLIYUCTUNENbHBIE
ycmpoticmea;

OYeHUBamyv, CPAGHUBAMY U UCHOIb308AMb
npu  pewileHuu  NpaKmuyeckux — 3a0au
Yycnosvlie 3HAUEHUs PealbHblX GeNUYUH,
KOHKpemHbvle YUCI08ble XapaKmepucmuky
00beKmMo8 OKpyHcaoujeco Mupa




Aunredpa
M HAYAJIa MAaTEeMATHYeCKOr0 aHAJIH3a

— Pemarp  uHEHHBIE  ypaBHEHHUS U
HEPaBEHCTBA, KBaJIPATHBIC YPABHCHUS;

— pemarh JorapuGMUYECKUE ypaBHEHUS
Buaa logy (bx + ¢) = d u mpocreiimime
HepaBeHCTBa Bua 10g.x<d;

— pemaTh IOKa3aTeJbHBIC YypaBHEHUS,
iga a>™= d (rmze d  moxHO
Ope/CTaBUTh B BHJE CTEHCHH C
OCHOBaHMEM d) W  HOpOCTEUIIHe
HepaseHcTBa Bua a'<d  (rze d MoxkHO
Npe/CTaBUTh B  BHJIE CTEHNCHH C
OCHOBAHHUEM 4);.

— TMPHUBOJAWTH  HECKOJBKO  IMPHMEPOB
KOpHEM MPOCTEUIIIETO
TPUTOHOMETPHUYECKOTO YPaBHEHUS BUA:
sinx = a, cos X = a, tgx = a,Ctgx = a, rue
a — TabJIMYHOE 3HAYEHHE
COOTBETCTBYIOIICH
TPUTOHOMETPHUYCCKON (QYHKIIHH.

B noeceonesnoii scusnu u npu uszyuenuu
opy2ux npeomemaog:

— COCTaBJATh M pelaTh ypaBHEHUS U
CUCTEMBl YPAaBHEHMHM TIpU PpELICHUU
HECJIOKHBIX MPAKTUYECKUX 33]a

— OnepupoBath Ha 0a30BOM  ypOBHE
MOHATUSIMHU:  3aBHCHMOCTh  BEJIMYHH,
¢yHKLUSA, apryMEHT M  3HA4YeHHue
byHKIIMKA, O00JacTh ONpeneNeHUus |
MHOX€ECTBO 3HaUe€HUH (yHKINHU, TpapuK
3aBHCUMOCTH, Tpaduk (yHKIUU, HYIU
byHK1HY, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3pacTaHHWe Ha
YHUCIOBOM TPOMEXKYTKE, YOBIBaHUE Ha
YHUCIIOBOM TMPOMEXYTKE, Haubosbliee 1
HalMEHbIIee 3HAaueHHWE (YHKIUU Ha
YHCIIOBOM MPOMEXYTKE, EpUONYECcKast
byHKLUSA, TIEPHOL;

— omnepupoBaTb Ha 0a30BOM  ypOBHE
HOHATUSIMU: IIpsIMast U oOpaTHas

Pewams payuonanvuvie, nokazamenvhvie
u  Jaoeapugmuveckue  YpasHeHus U

HepageHncmaa, npocmetiuiue
UppayuoHanvHole u
MpU2OHOMempuiecKue VpasHeHus,

HepaseHcmea u ux CUCmembi;
UCNONB306AMb MemOo0 UHMePB8ANos8 OJis
PeUeHUss HEPABEHCMS,

ucnov3oeams epaguyeckuti. mMemoo 0
NPUOTUNCEHHO20 PpeUeHUsl YPAGHEHUl U
HepaseHcma,

uzobpaxcamsv Ha MpUSOHOMEMPUYECKOL
OKDYIICHOCIMU —~ MHONCECMB0  peuleHutl
npocmeuuux MPUSOHOMEMPULECKUX
VPasHeHUll U HepaBeHCM8,

BbINOIHAMb OMOOP KOPHEU YPAGHEHUIL Ul
PeweHUtl HepaBeHCME 8 COOMBEMCMBUL C
OONOTHUMENbHLMU yenosuamu u
02PAHUYEHUSIMU.

NOBCEOHEBHOUl JHCU3HU U NPU U3YUEHUU
Opy2ux yueoOHvIX nPeoMemog:.

cocmaenams U - pewams  YPaeHeHUs,
cucmemvl YpasHeHull U HepaseHcmea npu
peuleHuu  3a0a4y  Opyeux — y4yeOHbIX
npeomemos;

UCNOIL306AMb YPAGHEHUS! U HEPABEHCMBA
Ol NOCMpoeHus U UCCIe008aHUs
npocmeuuux Mamemamudeckux mooeetl
PEAIbHbIX  CUMYayutl UIU  NPUKIAOHBIX
3a0ay

yMemb UHMEPNPEemuposams NnoJy4eHHblll
npu  peuwleHuu YpaeHeHus, HepaseHcmed
WU cucmemsl pe3yibmam, OYeHUBAms €20
npagoonooodue 6 KOHmeKcme 3a0aHHOU
peanvHou cumyayuu Ui  NPUKIAOHOU
3a0aqu

Onepuposams NOHAMUAMU: 3A8UCUMOCTIb
8enuyUH, (YYHKYUs, apeymeHm u 3sHavyeHue
@yurkyuu, obnacme  onpedeneHus U
MHOIHCECBO 3HAYEHULl (YHKYUU, 2paguk
3asucumocmu, 2pagpux QyHKyuu, Hyau
Gyukyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, — B803pACMAHUE  HA
YUCTIOB0M NpOMeNCYmKe, YOvleaHue Ha
YUCTI080M NpOMedCYmKe, Haubovuiee U
HauMeHvbuiee 3HaueHue @OYHKYuu Ha
YUCTI080M NPOMEdHCYMKe, NepuooudecKas
@yHKYUs, nepuood, YemHas U Heuemudas

@yHryuu;




Aunredpa
H HA4aj1a MaTeMaTHYeCKOro aHaJIu3a

[IPONOPLUUOHAIBLHOCTD JIMHEWHAs,
KBaJpaTHU4HAas, Jorapupmuyeckas u
MoKa3aTebHas byHKIHH,
TPUTOHOMETPHUUYECKHE (DYHKIIHH;

pacrio3HaBath rpadUKA dJIEMEHTAPHBIX

byHKIMA:  OpsAsMoM W oOpaTHOM
MPOMOPLIMOHAIIBHOCTH, JIMHENHOM,
KBaJAPAaTUYHOM, JIOTapuPMUUYECKOH |
[10Ka3aTeIbHON byHKIUH,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

COOTHOCUTh TpaduKh DIIEMEHTAPHBIX
¢ynkumii:  mpsaMod W OOpaTHOH
MPONOPIIMOHATBHOCTH, JIMHENHOM,
KBaJPAaTUYHOM, JIOTapUPMHUECKOH U
OKa3aTeILHON byHKIH,
TPUTOHOMETPUYECKUX  (QYHKIMH  C

dbopMynaMu, KOTOPbIMU OHU 33/1aHBI;
HaXOJUTh MO Trpaduky NpUOINKEHHO
3Ha4YeHUs GYHKLMU B 3alaHHBIX TOUKaX;
omnpenensat 1o rpaduky cBoiicTBa
byHKIUN (mynu, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA, HPOMEKYTKH
MOHOTOHHOCTH, HauOobIINE u
HalMEHBIINE 3HAYEHUS U T.I1.);

CTpOUTH 3CKHM3 Tpadpuka (QyHKIHH,
YIIOBJIETBOPSIOLIEH IIPUBEIEHHOMY
Habopy yCIOBUI (mpoMexyTKH
BO3pacTaHus / yObIBaHHS, 3HAYCHHUE
(GyHKIMU B 3aJaHHOM TOYKE, TOYKH
9KCTPEMYMOB U T.]I.).

B noeceonegnoini scuznu u npu usyuenuu

Opy2ux npeomemog.

onpeAensaTh 1o TpapukaM CBOMCTBA
pEaIbHBIX TPOILIECCOB M 3aBUCHMOCTEN
(HauOosnplIMe M HAaUMEHbIINE 3HAUYEHUS,
IPOMEXYTKH BO3pAaCTaHUs U yOBIBAaHUS,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
UHTEPIPETUPOBATH CBOICTBa B
KOHTEKCTE KOHKPETHOM IPAKTHYECKON

CUTyalluun

onepupoeamv  NOHAMUAMU. NPAMAA U
obpammuas NPONOPYUOHANTLHOCY,
JIUHelHas, K8a0pamu4Has,
Joeapupmuveckas U - NOKA3AMENbHAS
@yukyuu, mMpucoOHOMempuiecKue
@yuryuu;

onpedensimo  3HaueHue  QYHKyuu  no

3HAYEHUI0 apeyMeHma Nnpu  pPa3iuyHbIX
cnocobax 3a0anust YyHKyuu,

Cmpoumo epaghuKu u3yyeHHvIX QYHKYUll,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX
cryuasx  no  ¢popmyne nogedenue u
ceolicmea  (pyHKkyull,  HAxXO00UMb  NO
epaguxy  @yukyuu  HaubonvLUUE U
HauMeHblue 3HAYEHUs CMPOUMb ICKU3
epagura Gynkyuu, yoosremeopsowel
npugeo0eHHoM) Habopy yenoeutl
(npomedxcymku  803pacmanus/yovieanus
3HaYeHue (QYHKYuu 8 3a0aHHOU MOouKe,
MOUKU IKCMPEMYMO8, ACUMNIMOMbI, HYIU
@dyHrkyuu u m.o.);

B noeceomnesnon  ocuznu u  npu
UzyueHuu Opy2ux yueoHvlX npeomemaos:
onpeoensimo no epaghuxam u
UCnoIbL308ams 0Nl peuleHus NPUKIAOHbIX
3a0ay CBOUCMBA PealbHblX Npoyeccos U
3asucumocmett (Haubonvuue u
Haumenvbuiue 3HAYEHUs, NPOMENCYMKU
gospacmanus U yowvieaHus  QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);
unmepnpemuposams ceoticmea 8
KOHMeKcme KOHKPemHOU NpaKkmuiecKkotl
cumyayuu,

onpedenamsv no epagukam npocmeuiuiue
Xapakxmepucmuxu nepuoouyecKux
npoyeccog 8  Ouonocuu, IKOHOMUKE,
My3vlKe, paouocessu u op. (amniumyoa,
nepuoo u m.n.)




Anredpa

H HAYaJIa MaTeMaTHYEeCKOI'o aHaJIu3a

OnepupoBath Ha 0a30BOM  YpOBHE
MOHITUSMH: TIPOU3BOAHAS (YHKIUH B
TOUKe, KacaTelbHas ¢byHKIUY,
pOoU3BOIHAS (DYHKITNH;

OIpeeNsATh 3HAYEHUE K MPOU3BOJHOU
GYyHKIMM B TOYKE IO HM300paKEHHUIO
KacaTelIbHOU K TpaduKy, MPOBEACHHON B
9TOH TOYKE;

pemiath ~ HECJIOXKHbIE  3aJayd  Ha
MIPUMEHEHUE CBSI3U MEXIY
MIPOMEKYTKAMH MOHOTOHHOCTH u
TOYKaMH JKCTpeMyMa  (QYHKIUH, C
OJIHOW CTOPOHBI, W MPOMEKYTKAMHU
3HAKOIIOCTOSHCTBA u HYJISIMA
MPOU3BOTHOM ITON (DYHKIIUU — C APYTOMt

B noeceonesnoii scusnu u npu uszyuenuu

opy2ux npeomemaog:

MOJIb3YACh Ip a(bI/IKaMI/I, CpaBHHBATb

CKOPOCTH BO3paCTaHHs (pocra,
MOBBIINICHUS, YBEIMYCHUS W T.I.) WIH
CKOPOCTH yOBIBaHUs (magenus,

CHMXXCHUA, YMCHBUICHUA n T.H.)
BCJIMYHMH B PCAJIbHBIX IIPOICCCAX;

COOTHOCUTB rpaduku peanbHBIX
MpPOLECCOB M 3aBUCUMOCTEH C HX
ONMCAHUSMH, BKJIFOUYAOIUMU

XApPaKTECPUCTUKU CKOPOCTU HU3MCHCHUSA
(OBICTpBIN POCT, MJIABHOE MOHWXKEHHE U
T.1L.);

UCIIONBb30BaTh  TpadMKM  peabHbIX
MPOLIECCOB JJII PEMICHUS HECIIOXKHBIX
MNpUKIAAHBIX 3aga4, B TOM  YHCJIC
omnpenensisi Mo rpaguky CKOpOCTh XoJa
nporecca

OmnepupoBaTh MOHATUAMHU: MPOU3BOJHAS
¢yHKIMH B TOYKe, KacaTelbHas K
rpaduky, IIPOU3BOIHAS byHKIMHT;
OJJHOYJICHA, MHOTOYJICHA

BBIYHCIIATH CyMMBl (DYHKIMH; BBIYHCISTH
IPOU3BO/IHBIC 3JIEMEHTAPHBIX (QYHKIUH 1
MX KOMOMHAILMH, UCTONB3Ys CIIPABOYHBIC
MaTepHabl;

ncciacaoBarb B HpOCTCfIH.IPIX clrydasax
q)YHKI_[I/II/I Ha MOHOTOHHOCTBb, HaXOJUTb
HauOoOJbIINE ¥ HANMEHBIINE 3HAYCHHUS

byHKIHH, CTPOUTH rpaduku
MHOTOYJICHOB u MPOCTEUIIIHX
palMOHAIBLHBIX byHKIUH c
UCIIOJIb30BaHUEM amrmapara

MaTEMaTHYCCKOI'O aHaJIn3a

NOBCEOHEBGHOIl MHCUZHU U NPU U3YUEHUU
Opy2ux yueoOHbvIX nPeoMenos:

pewamv  NPUKiaoHvie  3a0ayu U3
ouonocuu, GusuUKU, XUMuU, KOHOMUKU U
opyeux  npeomemos,  C6i3aHHble  C
uccnedosanuem Xapakmepucmux
PEANbHbLIX  NPOYECccos8,  HAXOHCOEeHUeM
HAUOONLWUX U HAUMEHbUWUX 3HAYEHU,
CKOPOCMU U YCKOPEHUS U M.N.;
UHmMeEpnpemuposams NOyYeHHbLE
pe3yibmamul

OnepupoBath Ha 0a30BOM  YpOBHE
OCHOBHBIMH onHcaTeIbHBIMU
XapaKTepUCTHKAMH YHCIOBOTO Habopa:
cpennee apudmeTnueckoe, MeaHMaHa,
HauOOoJIbIIICe U HAMMCHBIIICE 3HAYCHHUS,

orepupoBaTh Ha  0a30BOM  ypOBHE
MOHATUSIMH: YacTOTa M BEPOATHOCTh
COOBITHS, CIy4aillHBIH BBIOODP, OMBITHI C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
COOBITHSIMU,

Nmerb mpencraBieHue O NUCKPETHBIX M
HETIPEPBIBHBIX CIyYalHBIX BEIUYMHAX M
pacmpeneneHusx, O  HE3aBUCHMOCTH
CIIyYalHBIX BEJIUYMH;

HAMETH MPEJICTABIEHNE O MATEMATHYECKOM
OXHUIIaHWH,
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BepositHoCcTh M cTaTucTHKA. PadoTa ¢ TaHHBIMUI

BBIUUCIIATE BCPOATHOCTU COOBITUA Ha
OCHOBC MmoJacC4YcTa 4ucijia uCxoa0B.

B noeceonesnoii scusznu u npu uszyuenuu

opyzux npeomemos:

OLCHUBATbL W CpaBHHUBATH B MPOCTHIX

CIy4asiX  BEpPOSATHOCTH COOBITUH B
peanbHOU KU3HU;
YUTaTh, COIOCTaBIATh, CpPaBHUBATb,

UHTEPIPETHPOBATH B MPOCTHIX CIydasx
peaybHBIE JaHHBIC, MPEACTABICHHBIC B
BH/JIC TAOJINII, TUArpaMM, rpapuKOB

NIOHUMATb CYThb 3daKOHa OOJIBIINX YHCET U

BBIOOPOYHOTO MeTo/1a M3MEpEHUs
BEPOSITHOCTEM;
UMETh TpEJACTaBIeHHE 00 YCIOBHOM

BCPOATHOCTH H O ITOJTHOH BEPOATHOCTH,
IIPUMCHSATH X B pCHICHUH 3a1a4

B noeceonegnon yncuznu u npu usyuenuu

opyzux npeomemos:

BLIUUCTIAMD UTU OYEHUBAMb 8EPOSIMHOCTIU
coObLIMuULL 8 PeanbHOU HCUSHU,

8b1OUpamv nooxoosuue Memoobl
npedcmasieHus u 00pabomKu OAHHLIX,
yMemb peuiams HeClodCHble 3a0ayll Ha
npuMeHeHue 3aKOHA OOoNbWUX uucel 8

coyuonozuu, cmpaxosanuu,
30PaBOOXPaHeHUl, obecneuenuu
bezonacnocmu Hacenenus 8

'~lp€36bl’ﬂlﬁHblx cumyayusix

BepositHoCcTh M cTaTtucTHKa. PadoTa ¢ 1aHHBIMHU

Pemarb HeclloKHBIE TEKCTOBBIE 3a7aydd
pa3HbIX THUIIOB;

AQHAIM3UPOBATh YCIOBUE 3a/ladyd, IpU
HEOOXOIUMOCTH  CTPOMTH s €e
pelIeHNs MaTeMaTHYECKYI0 MOJIETIb;
IIOHMMATb U UCIIOJIb30BATh JUIsl PEIICHUS
3aJaun MH(GOPMAIHIO, MPEICTABICHHYIO
B BHJE TEKCTOBOM U CHMBOJLHOMI
3aIncH, CXEeM, TaOJIUL, TUarpaMm
rpaukoB, PUCYHKOB; JE€HCTBOBATH IO
ITOPUTMY, COJIEpPKAIEMYCS B YCIOBUU
3a/1a4y;

MCIIOJIb30BAaTh JIOTMUYECKHUE PACCYXACHUS
IIPY PELICHNN 33Ja4H;

paboTtaTh C HU30BITOYHBIMU YCIOBHSIMH,
BbIOMpas U3 Bcel nH(GOpMalnH, JaHHBIE,

HCO6XOHI/IMBIC JJId pCUICHUA 3a1a4u,

OCYHICCTBJIATDH HECJIOXKHBIH Hepe6op
BO3MOXXHBIX pemeHHﬁ, BBIGI/IpaH U3 HUX
OIITUMAJIBHOC Io KPUTCPUAM,

c(OpMYITMPOBAHHBIM B yCIOBUHU;
aHATM3UPOBaTh W HWHTEPIPETHPOBATH
MOJyYCHHBIE pEHICHHS B KOHTEKCTE
YCIIOBHA 3a/1a4, BEIOUPATh pEIICHuUs, He
POTHBOpPEYAINEe KOHTEKCTY;

pemiath 3aJjadyd Ha pacdyeT CTOMMOCTHU
MOKYTIOK, YCIYT, TO€3/I0K U T.IL.;

pelIaTh HECJIOXKHBIE 3a/laud, CBSI3aHHBIC
C JIONICBBIM y4YacTHEM BO BIAJCHUHU
bupMoii, mpeanpusITHEM

Pewamv 3a0auu pasnvix munos, ¢ mom
yycie 3a0a4u NO8bIUEHHOU MPYOHOCHIU

8blOUpamv ONMUMAbHBIU Memoo
pewenust 3a0auu, paccmampusas
PA3uuHble MEMmoobl,

cmpoums  MOOelb  peuleHus  3a0avu,
npo8ooUmMs dokazamenvHole
paccyncoenust;

peuwiams 3a0auu, mpeodyrouue nepebopa
8APUAHMOB, NPOGEPKU YCI08Ul, BblOOPA
ONMUMATILHO20 Pe3yIbmama
AHATUBUPOBAMb U UHMEPNPEmuUpo8amy
pesyibmamsl 6  KOHMEKCme  YCA08Us
3a0auu,  evlOupams  peuleHus,  He
npomugopeuauyue KOHMEKCmy;
nepegooums  nNpu  peueHuu  3a0avu
ungopmayuro  gopmsl 6  Opyeyio,
UCNONB3YSL NPU HEOOXOOUMOCMU CXeMbl,
mabauysl, 2pagury, OuaSpamMmevl U3
00HO

11




Anredpa
M HAYaJ1a MAaTeMaTHYeCKOI0 aHAJIH3a

, HEIBUKHMOCTBIO;

pemiaTh 3aadyd Ha TPOCTHIE MPOIEHTHI
(cuctemMbl CKHJIOK, KOMHCCHHM) M Ha
BBIUMCJIEHUE CJIOXHBIX IIPOLEHTOB B
pa3IMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB
U UTIOTEK;

pemiaTth MPAKTHYECKHE 3a1auu,
TpeOytomiue UCIIOJIb30BaHUS
OTPULATENIbHBIX YHCEN: Ha ONpENEICHUE
TEMIEPATYpPHI, Ha orpezeneHue
[IOJIO)KEHUST Ha BPEMEHHOW ocu (10
Halled Hpbl M T1OCNEe), Ha JBUKCHHE
JICHEeXKHBIX CPEICTB (IIPUX0J/Pacxo), Ha
orpeziesieHue TIyOUHBI/BBICOTHI U T.I1.;
UCTIOJIB30BATh TIOHATHE MacITada Juist
HAXO0X/IEHUS PacCTOSTHUM U JUIMH Ha
KapTax, IUIaHaX MECTHOCTH, TJIaHax
MOMEIICHUH, BRIKPOUKaX, Mpu paboTe Ha
KOMIIBIOTEpE U T.1I.

B noeceonesnoii scusnu u npu uszyuenuu

opy2ux npeomemaog:

pelmarb  HECJIOXHbIE  IPAKTHYECKUE
3a/1auyd, BO3HUKAKOIIME B CHUTYyalUsIX
HOBCEIHEBHOU KU3HU

NOBCEOHEGHOU MHCU3HU U NPU U3YUEHUU
Opy2ux npeomemaos:

pewams npakmudeckue 3a0aiu u 3a0aiu
u3 opyaux npeomemos

I'eomerpusi

OnepupoBarb Ha ©0a30BOM YpOBHE
IOHATHUAMMU: TOUYKA, IpdaMas, IMIOCKOCTb
B TPOCTPAHCTBE, MApPaJUIETbHOCTh U

MePIEHIUKYISIPHOCTh MIPSIMBIX u
ILTIOCKOCTEH;
pacrno3HaBaTh OCHOBHEIE BUJIBI

MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuia,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);
n300paxaTb H3ydyaeMmble (UTypHl OT
PYKH HW C TIpUMEHEHHEM MPOCTHIX
YEpPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKHE UYEPTEKHU
U3 PHUCYHKOB TIPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

W3BJICKATh nHpopmaruio 0
IMPOCTPAHCTBCHHBIX TCOMETPHUICCKUX
¢burypax, MPEICTaBICHHYIO Ha

yeprekax U pUCYHKax;

npuMeHsITh Teopemy Iludaropa mpu
BBIYUCIICHUU DJIEMEHTOB
CTepEeOMETPUIECKHX (HUTyp;

HAaXOOUTh  00BEMBI M IUJIOLIAAH
MOBEPXHOCTEN MPOCTEUIIINX
MHOT'OIrpaHHUKOB C MNPUMCHCHUCM

bopmyu;

Onepuposamv ~ NOHAMUAMU.  MOYKA,
npamas, NIOCKOCHb 6 NPOCMpPAaHcmae,
napanienbHoCmy U NePneHOUKyISIPHOCHIb
NPSAMBIX U NIOCKOCTEN,

npumeHamv Ol peuleHus  3a0ay
2eomempuyeckue akmol, eciu ycious
npumeHenust 3a0ansl 8 ABHOU hopme;
pewlamsv  3a0a4u  HA  HAXOJHCOeHUe
2e0MempUYeCcKUx GeluduH no oopasyam
UU AN2OPUMMAM,

oenams (8bIHOCHbIE) NIIOCKUE YEPMENCU U3
PUCYHKOB 00BeMHBIX Dueyp, 8 Mom yucie
pucosamv 8ud ceepxy, cOOKy, Cmpoumv
ceueHUss MHO202PAHHUKO8,

u3zeneKamo, unmepnpemupogams U
npeobpazosvleamy uHgopmayuro 0
2eomMempuyecKux Queypax,

npeoCmasieHHyI0 Ha YePMeHcax,
npuUMeHsams 2eomempuieckue akmol 01
peuwlenus  3a0a4, 8  MOM  Uucje
npeononazanuux — HecKoIbKO  WaA208
peulerus;

ONUCLIBAMb  B3AUMHOE  PACHONONHCEHUE
NPAMbBIX U NIOCKOCMEN 8 NPOCMPAHCIMEE;
Gopmynupoeams ceoticmea U NPUSHAKU

puzyp,
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I'eometpus

pacro3HaBaTb OCHOBHBIC BHJIBI  Tell
BpaleHus (KoHyc, UMIMHIpP, chepa u

map);
HaxXoAuTh  OOBEMBI M  IUIOLIAAU
IIOBEPXHOCTEH IIPOCTEUIINX

MHOTOTPAaHHMKOB W TEJ BpAICHUSA C
MpUMEHEHHEM (HOPMYIL.

B noeceoneenoit scuznu u npu uzyueHuu

opyzux npeomemos:

COOTHOCHTD a0CTpaKTHBIC
F€OMETPUYECKHE TOHATUSA M (DAKTBI C
PCATbHBIMU KU3HCHHBIMH OOBEKTAMH U
CUTYaLUSIMU;

HCII0JIb30BaTh CBOMCTBaA
MPOCTPAHCTBEHHBIX r€OMETPUUYECKUX
buryp sl pemieHus TUIIOBBIX 3ajad
MPAKTUYECKOTO COJICPIKAHUS;
COOTHOCUTH IUIONIAJM IOBEPXHOCTEH
TEI OJWHAKOBOW (OPMBI Pa3IMUIHOTO
pa3mepa;

COOTHOCHUTD 00BEMBI COCYJIOB
OJIMHAKOBOM bopMBI Pa3IM4YHOrO
pa3mepa;

OLICHUBATh bopmy MPaBUJILHOTO
MHOT'OTPaHHUKA NIOCJIE CIIUIIOB, CPE30B U
T.I. (OMpenensiTh KOJMYECTBO BEPIIHH,
pebep u rpaHeu MOJIyYEHHBIX
MHOTOTPaHHHUKOB)

—  OJokazvleambv eeomempuieckue
VmMBepHCcOeHUs.,
61a0emsb CManOapmHou Kiaccuguxayueri
NPOCMPAHCMBEHHBIX Dueyp (MUpamuovl,
npuzmsvl, napaiienenuneovt);

—  Haxooumwv 00beMbl u niowaou
NOBEpXHOCMeEll 2e0MeMmpPUdecKux mei ¢
npumeneruem opmyi,

—  GBIYUCHAMb  PACCMOSAHUA U Velbl 8
npocmpancmse.

B noeceonegnon ycuznu u npu uszyuenuu
opyaux npeomemos:

—  uUcnonvb3osams ceolicmea
eeomMempuyeckux gueyp 0ns  peuteHus
3a0ay  npakmuyeckoco Xxapaxkmepa U
3a0ay u3 opyaux obaracmeti 3HAHUl

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

OnepupoBatb Ha 6a30BOM ypOBHE
IMMOHATHUEM JCKAPTOBBI KOOPJAWHATHLI B
POCTPAHCTBE,

HaXOJUThb KOOPAWHATEI BEPIINH KY6a n
IPSMOYTOJIBHOTO NapauIeIenueaa

—  Onepuposamv NOHAMUAMU OEKAPMOBbL
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOp,
MOOYNIb 8eKMOPA, PABEHCMBO 8EKMOPOS,
KOOpOUHAMbL  8eKMOpA, Y20l  MeHcoy
8eKMOpamu, CKauApHoe npouzseoeHue
8eKMOPO8, KOJLIUHEAPHbIE BEKMOPbL,

—  Haxooums paccmosinue mexcoy O08yMs
MouKamu, cymmy

BEKMOPO8 U NPOU3BEOeHUe GeKMOPd HA
yucno,  yeon — Medxncoy — 8eKmopamu,
CKasIpHOE npousseoenue,
packnaovieams — 8eKmMop  Nno - 08yM
HEKOJUIUHEeAPHbIM 8EeKMOPAaM;

—  3a0aeamb NIOCKOCMb VPABHEHUEM 6
0exapmosoul cucmeme KOOpOUHam,

—  pewams npocmetiuiue 3a0a4u 686e0eHuem
8eKMOPHO20 baszuca
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OnucelBaTh OTAEIBHBIE BBIAAIOIINAECS
pe3ynbTaTel, IOJy4EHHBIE B  XOJe
pa3BUTHUA MAaTEMATUKH KaK HAyKH;

Ilpeocmasname  6K1A0  8bLOAIOUWUXCSL
MamemMamuros 6 pazeumue mMamemamuxu
U UHBIX HAYYHBIX OOnacmetl,

OKPYKarOILEeH 1EUCTBUTEIBHOCTH;
MPUBOJIUTH MPUMEPHl MATEMATHYECKHX
3aKOHOMEPHOCTEH B NPUPOAE, B TOM

COBEPUIEHCINBO  OKPYJICaAlouieco Mupa u
npouseedeHull UCKyccmed;
NPUMEHSAMb npocmetiuiue npocpamMmHble

3HaTh ~ OPUMEPbl  MaTEMaTHYECKUX NOHUMamb  polb  MAMeMamuxku 8
§ OTKPBITUM M HMX aBTOPOB B CBSI3H C passumuu Poccuu
= OTEUYECTBEHHON U BCEMHUPHOI UCTOPUEH; Hcnonvzosams OCHOBHblE ~ MemoObl
= MOHUMATh POJIb MATEMATUKH B PA3BUTUHU dokazamenbcmaa, npogoouns
= Poccun doKazamenbcmeo u 8bINOIHAMY
s g onposepaicenue;
€ g
= g [IpuMeHATh H3BECTHBIE METOJABI MPHU NPUMEHAMb OCHOBHbBIE MEMOObl PEeuleHUs]
< £ peleHun CTaHJIapPTHBIX MamemamuyecKux 3a0a4,
= MaTeMaTHYeCKUX 3ajay; Ha ocHoge MamemamuyecKux
= 3aMeuaTh u XapaKTepU30BaTh 3aKOHOMepHOCcmell 8 npupooe
=
= MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B Xapaxkmepuzoeamau Kpacomy u
=
<
-
=
=
=

Yuclie XapaKTePU3YIOIIMX KpacoTy U
COBEpULIEHCTBO OKPYXKAIOLIET0 MHUpa U
MIPOU3BEICHUN UCKYCCTBA

cpedcmaa u 9/IeKMPOHHO-
KOMMYHUKAYUOHHbIE — CUCTEMbl npu
PpeuleHuY MamemamudecKux 3a0ay

1. Conep:xanue yueOHOro npeamera

Auredpa M HayaJla MATEMAaTHYeCKOI0 aHAJIN3a

[ToBTrOopenue. Pemenne 3aaa4 ¢ UCMOJIb30BAHUEM CBOMCTB YMCEN M CUCTEM CUUCIIEHUS, JEIUMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOyJIel uncen. Penmenre 3a1a4 ¢ UCIIOJIb30BaHUEM CBOMCTB CTENEHEN U
KOpHEH, MHOTOUYJIEHOB, ITPe00pa3oBaHNii MHOTOUJIEHOB U APOOHO-PAIIMOHATEHBIX BBIPAKCHHIA.

Pemenue 3aga4d ¢ HCnoyib30BaHUEM IpayCHOU MepPBI yriia. Mo1ysb 4ucia U €ro CBOMCTBA.

Pemenue 3a1a4y Ha IBUKEHHE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX W KBaJAPATHBIX
ypaBHEHUH U UX cucTeM. Perienue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJTHO MepeMEeHHOH, C MPUMEHEHHEM N300paKEHHs YUCIOBBIX TPOMEKYTKOB.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM YMCIIOBBIX QYHKIMM 1 uX rpaduxos. Mcnonb30BaHne CBOMCTB
U TpadMKOB JIMHEWHBIX U KBaAPATUYHBIX (QYHKIIHHI, 0OpaTHON MPOMOPIIMOHATEHOCTU U (PYHKIIHH

Yy =X . ['paduueckoe peleHne ypaBHEHHil M HEPABEHCTB.

Tpuronomerpuueckas OKpy>KHOCTb, paduannas mepa yeaa. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2EHC
MIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U CIEACTBUS U3 HETO. 3HAUEHUS

T T T T
TpUroHoMeTprueckux Gpynkimi aus yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan).
Dopmyvl CONCEHUS. MPUSOHOMEMPUYECKUX PYHKYUL, POPMYIbl NpUsedeHUs,, (PoPMYibl OBOUHO20

apeymenma.

Hymu ¢pyHKIMY, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTE. HanbompIiee 1 HauMeHbIIIee
3HaueHue Gynkuuu. [lepuoanueckue GpyHkiuu. YeTHOCTh 1 HEYETHOCTh QYHKIMHA. CrrodicHble
dynryuu.

Tpuronomerpuueckre GyHKIMH Y =COS X, Yy =SiN X,y =1tgX. @yukyus y = ctgx . CoiicTea u
rpauKu TPUTOHOMETPUIECKUX ()YHKITAMN.

ApKKOCHMHYC,  apKCHHYC, AapKTaHI€HC  4HCla.  ApKKOmMaHeeHc
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpUroHoMeTpUuYeCcKuX YpaBHEHHH.

Obpammnvie mpueonomempudeckue QyHkyuu, ux ceolicmea u epaguxu. Pewenue npocmetiuiux
MPULOHOMEMPULECKUX HEPABEHCME.

yucna.  lIpocreimue
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Crenenb ¢ JAEWCTBUTENBHBIM ITOKa3aTeleM, CBOMCTBAa creneHu. [IpocTeimme mnokasaTenbHbIE
ypaBHEHHUS U HepaBeHCTBA. [loka3aTenbHas pyHKIMS U ee CBOWCTBA, U rpaduK.

Jlorapudm uyucna, cpoiicTBa jorapudma. Jecatuunwiii norapudm. Yucrio e. Hamypanvhwiii
noeapugm. TlpeoOpazoBanue mnorapu(MUUECKUX BblpakeHUil. Jlorapudmuueckue ypaBHEHHUS U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €€ CBONCTBA, U rpaduk.

Crenennas pyHKIUS U €€ CBOKCTBa, U rpaduk. MppannoHansHble ypaBHEHUS.

Memoo unmepsanos 0ns peuieHus HepaseHCcma.

IIpeobpaszosanus epagurxos ynkyuil: coue 800.1b KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue,
ompasiceHue OMHOCUMENbHO KOOpOUHamuwlx oceli. I paguueckue memoosvl pewieHUs YpagHeHUti u
HEepagencms.

Cucmemvl  NOKA3AMENbHBIX, J102APUPMUYECKUX U  UPPAYUOHATbHLIX  YpasHenul. Cucmemol
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCE.

Bszaumno oopamuvie pynxyuu. I paguxu e3aummno oopammuwix ¢yHkyuil.

Ypaenenus, cucmemvl ypasnenuii ¢ napamempom.

[IpousBonnas ¢ynkuuu B Touke. KacarenpHas k rpaduky @yHkuuu. ['eomerpuueckuit u
dusnueckuid  CMBICT  Tpou3BogHOW.  [Ipow3BomHble  dJeMEHTAapHBIX  QyHKumid.  [Ipasuna
ougppepenyuposarnus.

Bmopas npouszeoonas, ee ceomempuyieckuti u QpuzuyecKutl CMoici.

[lonsiTne o HenpepblBHBIX (GyHKIUAX. Toukum SKcTpemyma (MakCUMymMa H MHUHUMYMA).
HccnenoBanue aneMeHTapHbIX (QYHKIUI HAa TOUYKH SKCTpEMyMa, HauOosblllee U HaMMEHbIIee 3HaUECHUE
C TIOMOIIbIO MPOU3BOIHOU. [locmpoenue epaghuxos hynkyuii ¢ nomowpbro npouzeoounsix. llpumenenue
NpOU3B00OHOU NPU peuteHuu 3a0au.

[lepBoobpasnas. Ilepsoobpasnvle snemenmapruvix ynxyuu. Ilowads KpugonsuHeHou mpaneyuu.
@Dopmyna Heromona-Jleiibnuya. Onpeodenennwiii unmeepan. Boruucienue niowaodeii niockux gueyp.

I'eomeTpus

[ToBropenue. Pemenue 3amad ¢ NPUMEHEHMEM CBOMCTB (Uryp Ha TIUIOCKOCTH. 3aJaud Ha
JI0Ka3aTeJIbCTBO M MOCTPOEHUE KOHTpHOpUMEPOB. Mcnonp30BaHue B 3a7a4ax MPOCTEHIINX JIOTHUYECKUX
npaBwi. PemieHue 3amau  C  MCHOJB30BAaHHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLICHHH B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpEeXyrojbHUKaMu. PemieHue 3amau c
HCIOJIb30BaHNEM (PaKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMU. PelieHune 3aau Ha U3MepeHUs: Ha MJIOCKOCTH,
BBIUHCJICHHE JUIUH U TUIOIIael. Peutenue 3a0au ¢ nomowpbio 6eKmopo8 u KoopouHam.

Harnmsgnas crepeomerpus. durypel U ux uzoOpaxkeHus (kyO, mupamuna, npusma). OcHosHbvle
nousmus cmepeomempuu u ux ceoticmsea. Ceuenus Kyda u TeTpasapa.

Touka, npsiMasi ¥ IJIOCKOCTh B NPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.
B3auMHoOe pacrnonoxkeHue NOpsSMbBIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapanienbHOCTh HPsMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. M300paskeHne NpocTeNnX MpoCTPaHCTBEHHBIX (DUTYp HA MIOCKOCTH.

Paccrostaust Mexay ¢purypamu B mpoCTPaHCTBE.

VYrusl B mpoctpaHcTie. [lepneHuKynsipHOCTb NMPSAMBIX U IIJIOCKOCTEM.

[Mpoekuust Gurypbl Ha TUIOCKOCTh. [IpH3HAKK TEPHEHIUKYISIPHOCTH TMPSMBIX U TJIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex NeprneHIuKyIspax.

Mtuororpannuku. Ilapannenenunen. CpoiicTBa NpsSMOYroJIbHOTO Mapaienenunena. Teopema
[Mudaropa B mpoctpancte. [Ipusma u nupamuga. [IpaBunbHas nupamuga U IMpaBWIbHAs IMpHU3Ma.
[Ipsimast nupamMuia. DIEMEHTHI IPU3MbI U TUPAMHU/IBI.

Tena BpamieHus: UUIMHIAP, KOHYC, cepa u map. OCHOBHbIE CBOWCTBAa MPSIMOIO KpPYTOBOTO
LWIMHApPA, MPSIMOT0 KPyroBoro KoHyca. M3o0paskeHue Tes BpaleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuennHom KoHyce, ceueHusi KOHyca (napaieibHoe OCHOBAHUIO U NPOX0Osuee
uepe3 6epuIUHY), cedenus YUIuHopa (napaineibHo u nepneHOUKYIApHO ocu), cevenus wapa. Pazeepmrka
YUTUHOPA U KOHYCA.

IIpocmeiwue KomMOUHAYUU MHO20SPAHHUKOS U mel 8paujenus medcoy coboil. Brrancienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX Puryp (pedpa, TuaroHanu, yribl).

[Inomane MOBEPXHOCTH IPABWIBHOM MNHUpaMUIbl U NpAMOW InpusMbl. [lnomans MoBepXHOCTH
MPSIMOTO KPYrOBOTO LIMJIMHAPA, MPSIMOT0 KPYrOBOro KOHyca U Iapa.

[Tonsatue 06 o6veme. OOBEM MUpaMuIbl U KOHYCA, MPU3MBI U HHHApPa. O0beM mapa.
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Ilooo6nvle mena 6 npocmparncmee. COOTHOIICHUS MEXKY TUIOIIAISIMHU MTOBEPXHOCTEH H 00heMaMH
MOAOOHBIX TEJI.

Jleudicenuss 6 npocmpancmee: NApPaiieibHblll NePeHOC, YEeHMPATbHASL CUMMEMpPUs,, CUMMempusl
omuocumenvHo niockocmu, nosopom. Ceoticmea Osudicenuil. [Ipumenenue OsudiceHull npu peuteHuu
3a0ad.

BekTopsl 1 KoopAMHATHI B pocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOPA HA YHCIIO, Yroll
Mexay BekTopamu. KosuinmHeapHble M KOMIUTAHAPHBIC BEKTOPBI. CKaIsApHOE npoussedenie 8eKmopos.
Teopema o pasznodxcenuu 8ekmopa no mpem HeKOMNIaHapHuim gekmopam. CranapHoe npoussedeHue
sexkmopos 6 koopounamax. Ilpumenenue 6ekmopoe npu peutenuu 3a0ay Ha HAX0HCOeHUEe PACCMOSHULL,
OnunH, naowaoel u 06vbemMos.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMUI

[ToBTOopenmue. Pemienue 3amad Ha TabnM4HOe W Trpaduueckoe TPEACTaBICHUE JTAHHBIX.
Hcnonb30BaHWe CBOWCTB M XapaKTEPUCTHK YHCIIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIEIO U
HAaUMEHBIIIETO 3HAuYCHUs, pa3Maxa Peuwenue 3adau Ha onpeoeieHue YaACmMomsl U 6epOSMHOCIU
coobimuil. Bvluucnenue seposimmocmeli 8 onvimax ¢ pagHOBOIMONCHLIMU IJIEMEHMAPHLIMU UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem xombunamopuku. Pewenue 3adau na eviuucieHue 8eposimmocmell
HEe3A68UCUMBIX CODbIMULL, NPUMEHeHUue QOPMYabl CrodceHus eeposimuocmel. Pewenue 3adau ¢
npumeneruem ouazpamm Jinepa, 0epeda 8eposimHOCmel.

[1l. Temaruyeckoe mJIaHUPOBaHUE Y4eOHOI0 Kypca MaTeMaTUKH B
10-11 knaccax

VY4eOHBIM IUIAHOM IIKOJBI ONpENEeNIeHO S5 dYacoB B HENENI0 JUIS M3y4YEeHUs NpeaMeTa
«MateMaruka», a B aBTOPCKOM TEMAaTHYECKOM IUIAHUPOBAaHUH - 4. B CBS3M C 3THUM €CTh OTJIMYHS I10
KOJIMYECTBY YacOB B aBTOPCKOM TEMATHYECKOM IUIAHUPOBAHUM M TEMATHYECKOM IUIAHHUPOBAHHH
paboueil mporpamMmsl.

KonnyecTBo yacos
Paszgen nporpammsl Tematnyeckoe Temaruyeckoe
TUTAHUPOBAHKE B TUTAHUPOBAHKE B
aBTOPCKOM MpOrpaMMe paboueit
nporpamMme
Aaredpa M Hayaja MaTeMAaTH4YeCKOro aHAJIN3a 85 102
10 kaace
[ToBTOpEeHME - 6
JlelicTBUTENbHBIC YKCTIA 13 13
CrenenHas QyHKIUS 12 12
[Toka3zarenpHas QyHKIMS 10 10
Jlorapudmmueckas GyHkus 15 15
Tpuronomerpudeckue GopMyIbl 20 20
TpuroHomeTpruyeckue ypaBHEHUS 14 20
HToroBoe moBTOpeHME 1 6
I'eomerpus 10 kaace 51 68
HexoTtopsie cBeieHUs U3 ITIAHUMETPUN - 10
BBenenne 3 3
[TapayieTbHOCTH MPSIMBIX U TUIOCKOCTEH 16 18
ITeprnieHIUKYJISIPHOCTD NPSIMBIX M INIOCKOCTEN 17 19
MHororpaHHuKH. 12 13
3aKJII0UYNUTEIbHOE NOBTOPEHHE Kypca reoMeTpun 10 3 5)
KJ1acc
AJredpa M Hayaja MaTeMaTH4YeCKOI0 aHaJIM3a 85 102
11 kyace
Tpuronomerpuueckne GyHKIUU 14 15
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ITpousBoaHas U €€ reOMETPUIECKUN CMBICII 16 17
[IpumeHeHne TPOW3BBOMHONW K  HCCIEHOBAHHIO 12 13
byHKIII

WuTerpan 10 12
KomOunaropuka 10 11
DJIEMEHTHI TEOPHUHU BEPOSITHOCTEH 11 12
Crarucrtuka 8 9
HrToroBoe moBTOpEeHHE Kypca 4 13
I'eometpus 11 kiaace 51 68
IToBTOpeHne. MHOTOrpaHHUK - 5
Hunuuap, KOHYC U map 13 14
OO0BbEMBI TEN 15 16
BexTopsl B IpocTpaHcTBE 6 7
MeToa KoOpAWHAT B IPOCTPAHCTBE. JIBHIKCHUS 11 12
3aKIIOYUTEIbHOE TOBTOPEHUE MPU MOATOTOBKE K 6 14
WUTOTOBOM aTTECTAIMU IO TEOMETPHH

Pa3pen Ne Tembl Kou- XapakTepucTHKA OCHOBHBIX BH/10B
nporpa | mapa BO NAeATeJJbHOCTH YYeHUKa (Ha YPOBHe
MMBbI | Tpad 4acoB Y4eOHBIX J1eiicTBHI)
a
\ 10 kaace
IToBTOpEeHHne 6
[ToBTrOopenue kypca 7 -9 6 Boinonusate npeoOpa3oBaHus
KJj1acca anreOpanyeckre  BblpaxkeHus.  Pematp
JUHEHHbIE  ypaBHEHUS U CHCTEMbI
YPAaBHEHHUI, YHCJIOBBIE HEPABEHCTBA U

% HEpaBEHCTBA MEpPBON CTEMEHH C OJHUM
= HEU3BECTHBIM, KBAJpAaTHHIE YPaBHEHUA U
< HepaBeHcTBa.  CTpouUTh  CXEMaTHYECKH
g rpaduk auHeiHoN ¢yHkuua. KBagpaTuuHoi
= ¢byHkus, e€ cBoiicTBa. PemaTh TeKCTOBBIE
§ 3aJ]auu Ha MPOLIEHTHI, padoTy, ABHKEHHE.
z I'naga | 13 | Haxoguth cymMMy OECKOHEUHO YOBIBArOIIEH
E JeiicTBUTEIbHBIC YN CJIA reoMeTpu4YecKor mnporpeccuu. IlepeBoaurs
z 1,2 [ensie u parmoHaIbHBIC 2 OCCKOHEYHYI0 TIEPHOJIUYECKYI0 JpoOh B
= qucia. OOBIKHOBEHHYIO JpOoOb. [IpuBoauTh
§ 1,2 JleficTBUTEBHBIC YHCIIA 1 IIPUMEPEI (1aBaTh OTIpeJIeTICHHE)
= apupMeTHUeCKuX KOpHEH  HaTypajlbHOU
5 3 Beckoneuno yObIBaromias 2 crenenu. [IpuMmensaTh mpaBWia JAEUCTBHI C
: reoMeTpuyecKas paguKaliaMu, BBIPpAKCHUAMU CO CTCIICHAMU
= porpeccust C  palMOoHaJIbHBIM  [IOKa3aTeleM  IpHu
L§. 4 ApI/I(bMeTI/ILICCKI/Iﬁ KOpEHb 3 BBIYHCIICHUAX )54 HpCO6p330BaHI/IHX
= HATypaJIbHOH CTETICHU BBIPQXKCHHIL.
< 5 Crenenb ¢ palliOHATbHBIM 3 Ho rpapukam creneHHbIX (yHKUMHA (B

U J1eHCTBUTENbHBIM 3aBUCHUMOCTM OT TIOKa3aTess CTENeHH)

MOKA3aTeISIMHI ONMCHIBATh MX CBOMCTBAa (MOHOTOHHOCTD,

Ypok 06061meH s 1 1 OrpPaHMYEHHOCTb, YETHOCTb, HEYETHOCTBH).

CHCTeMATU3AIUN 3HAHUIA Crpoutb cxemMaTuyecku rpauk CTeTIeHHOU

KonrpossHast paboTa: 1 bynKimm B . i
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‘ «J1eCTBUTEIILHBIE YUCIIA»

Asredpa ¥ HA4YaJIa MATEMATHYECKOI0 AaHAJIN3a

NPUHAIJIC)KHOCTU IIOKA3aTCJisd CTCIICHU (B

I'nasa II 12 AQHAJIMTUYECKOM 3alUCU pacCMaTpuBaeMoOu
Crenennasi pyHkuus (GyHKIIMH) K OJHOMY M3 PacCMaTPUBAEMBIX
6 Crenennas GhyHKIHS, €€ 3 YHUCJIOBBIX MHOXECTB (IpU IOKAa3aTeNsX,
CBOWCTBA U TpaduK NPUHAJISKAIINX MHOXKECTBY LI€JIBIX YHUCell,
7 B3anmHuo obparHbie 2 IIpH JIIOOBIX JEHCTBUTENBHBIX MOKA3aTENSIX)
¢yuxuun. Croxnas u rnepeuuciate e€ cBoiictBa IlpuBoanuTh
GyHKIMSA MpPUMEPHI CTENEHHBIX (DYHKIMH (331aHHBIX C
8 PaBHOCHJILHBIE YPABHEHUS 2 noMomp0  GopMynasl  wWiIM  rpaguka),
1 HEPABEHCTBA OGJI&I[&IOH.II/IX 3aJaHHbIMU CBOMCTBaMH
9 UpparoHanbHbie 2 (HammpuMep, OrpaHMYEHHOCTH). Pa3bsCHATH
ypaBHEHHs CMBICT [IEPEUUCIIEHHBIX CBOMCTB.
10 VppaiuoHabHbIe - AnanusupoBaTh IoOBeJleHHE (QYHKUMH Ha
HEePABCHCTBA Pa3IMYHBIX y4JacTKax o0macTtu
Ypok 06061menns u 2 ornpeenenus. PacriozHaBaTh paBHOCHIIbHBIE
CHCTEMAaTH3aLUHU 3HAHUH npeoOpasoBaHus, npeobpasoBaHs,
KoHTposbHas paboTa: 1 OPUBOJALINE K  YPaBHEHUIO-CIIEACTBHUIO.
«Crenennas QyHKIU» Pemwate  mpocredimne  MppanMOHAIbHBIE
ypaBHEHMs, MPpPALMOHAIbHbIE HEPaBEHCTBA
U ux cucreMmbl. Pacno3naBath rpaduku u
CTpOUTh TIpaUKU CTENEHHBbIX (DYHKIMIA,
UCTIONB3YSl  IpadOIOCTPOUTENH, H3Yy4aTh
cBoiicTBa (YHKIMI 1O HX TrpaduKam.
Bemonaate  npeobpa3oBanus — rpadukoB
CTENEHHBbIX  (YHKUMH:  HapasiesabHbIl
nepeHoc. [IpuMeHsTh CBOWMCTBAa CTEMEHHOM
(YHKIMU TpU peIIeHUuH MPUKIAIHBIX 3a7a4

1 3a]1a4 MOBBIIIEHHON CII0KHOCTH
Inasa 111 10 | Ilo rpadukam mnoOKa3aTenbHON (QyHKIMH
Iloka3aTenbHast pyHKIUSA ONnMChIBaTh €€ CBOMCTBA (MOHOTOHHOCT,
11 [TokazarenbHast QyHKIMS, 2 orpaHuueHHocTh). IlpuBoauTh mNpUMEpHI
e€ cBoiicTBa U rpaduk MOKa3zaTeabHOW (QYHKIMM (33JaHHON C
12 ITokaszaTenpHbIE 2 noMmomipto  dopMynsl  unu  rpaduka),
ypaBHEHHSI obyajaroiedl  3aJaHHBIMH  CBOMCTBaMH
13 ITokazareabHbIE 2 (HampuMep, OTpaHMYEHHOCTH). Pa3biCHATH
HEpaBCHCTBA CMBICJI NEPCUHUCIICHHBIX CBOWCTB.
14 CucreMsl TTOKa3aTeIbHBIX 2 AHanusupoBaTh moBeAeHHE (QYHKIMH Ha
ypaBHCHI/Iﬁ 1 HEPABEHCTB Pa3IMYIHBIX ydacTKax o0OJactu
Ypok 060011eHus 1 1 OIIpEeIECIICHUS. Pemats MpOCTENIINE
CHCTEMATU3ALIK MOKa3aTeIbHble ypaBHEHUS, HEPABEHCTBA U
KoHTpoIbHast paboTa: 1 UX cucreMpl. Pemars noka3aTenbHbIE
«[TokazaTensHas YpaBHEHHSA METOJIaMU  pa3JIOKEHHsS Ha
yHKIHSI» MHO>KHUTEJH, crocooom 3aMEHBI

HEU3BECTHOT'O, C HCIOJb30BAaHHUEM CBOMCTB
(YHKIIUY, peliaTh YpaBHEHHsI, CBOJISIIUECS
K KBaJpaTHBIM, HPpPalMOHAIBHBIM. Pemarpb
MOKa3zaTeldbHble  YpaBHEHUS,  MPUMEHSSI
pasnuuHble MeTo/bl. Pacrio3HaBaTh rpaguku
U cTpouTh  rpaduk  TOKa3aTENbHOMN
GyHKIMHM, WCTONB3YS TpadonoCTPOUTENH,
M3y4aTh CBOMCTBA ()YHKIIMHU MO TpaduKaMm.

@®opMyIUpOBaTh TUIIOTE3Bl O KOJIUYECTBE
KOpHEM YpaBHEHHU, COIEpKALIMNX
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Anaredpa ¥ HaYaJ1a MATEMATH4YECKOT0 AaHAJIN3Aa

MOKa3aTeIbHYI0 (PYHKIMIO, M IPOBEPATH UX.
Boemonuare  npeoOpasoBaHus — rpaduka
MOKa3aTebHOW (YHKIMH: TapauieIbHbIN
IIEpPEHOC.
[Ipumenarbr  CBOWCTBAa  IOKa3aTeJIbHOM
(GYyHKIMHM TpH  PEHIEHWH  MPHUKIAJTHBIX
3a/1a4y¥ 3a/1a4 MOBBIIICHHOHN CII0KHOCTH.
I'nasa IV 15 BoinmonusaTe npocreiiiye mnpeoOpa3zoBaHUSL
Jlorapudmuueckas pyHkuus JOrapuPpMHUECKIX BBIPA)KCHUI c
15 Jlorapudmsbr 2 UCIIOJIb30BAaHUEM CBOICTB Jiorapu¢moB, ¢
nomotipio Gopmyn nepexona. [lo rpapuky
16 Coiictsa iorapupmon 2 norapupMUUECcKO (PYHKIUM ONUCHIBATEL €€
17 Hecarinunbie 1 3 CBOMCTBa (MOHOTOHHOCTb,
HaTyPAIbHbIC JIOrapU(MBL. OTPAaHUYEHHOCTH). [IpUBOIUTH TMPUMEPHI
Dopmyiia nepexona norapumudeckord (QyHKIMH (3aJaHHOU ¢
18 Jlorapudmudeckas 1 noMmoniplo  dopMynsl  unu  rpaduka),
ynkius, €€ cBOHCTBA U oOiamaronieii  3aJaHHBIMA  CBOWCTBAMH
rpaduk (HanpuMep, OrpaHUYCHHOCTH). Pa3bsAcHATH
19 Jlorapumuyeckue 2 CMBICJI [IEPEUYNCIICHHBIX CBOWCTB.
YpaBHCHHUA AHanu3upoBarh INOBEJEHUE (YHKIMA Ha
20 Jlorapupmuueckune 2 pa3sIUIHbBIX y4acTKax obiactu
HCPaBCHCTBA OIIpeaeIICHNA, CpaBHHUBATH CKOpPOCTH
Ypox 0000menns u 2 | Bospacrauus  (yObiBaHus)  (QyHKIMIA.
CHCTeMATU3aLNN 3HAHUH DopMyIMpoBaTh OIPCACTICHUS
MEPEYNCIICHHBIX CBOWMCTB. Pemmats
KonTtponsHas pabora 1 npocTeime JorapupMuiecKre ypaBHEHuS,
«Jlorapudmuueckas JorapupMUUECKue HEepaBeHCTBA M MX
GyHKIIS. cucrembl.  Pemars  norapupmuyeckue
ypaBHEHUs pa3IMYHBIMU METOJIaMHU.
Pacnio3znaBate rpaduku u cTpouTh rpadux
aorapupmMuueckod  QpyHKIMHM, HCHOIB3YS
rpadonocTpouTeny, HU3y4aTb  CBOMCTBa
¢yHkuun mo rpadukam, (GOpMYIHPOBaTh
TUIIOTE3bI O KOJIMYECTBE KOPHEN YPaBHEHMIA,
CoJIepKALIUX JOrapu(PMHUUECKYI0 (PYHKIIHUIO,
U IPOBEPSTH UX.
[IpumensTh cBoiicTBa mnorapudmmuueckoi
(GYHKIUY MpU peleHUH MPUKIAJAHbIX 33]a4
U 33]a4 NOBBIIIEHHON CJI0KHOCTH
I'naBa V 20 | [TepeBoauTh TPAAYCHYIO MEPY B PaIUaHHYIO
Tpuronomerpuueckne (popMyJibl u obpatHo. Haxomute Ha OKpYXHOCTH
21 Paguannas Mepa yria 1 MOJIOKEHUE  TOYKH,  COOTBETCTBYIOLIECH
22 [ToBOpOT TOUKH BOKpYT 2 JaHHOMY JNENCTBUTEIBHOMY YUCITY.
Hayasia KOOpAMHAT Haxomute  3HaKM  3HAa4YCHWM  CHHYCAa,
23 Ormpesenenue cuHyca, 2 KOCHHYCa, TAHI'CHCa YHCIa.
KOCHHYCA U TaHT'€HCa yIaa BEISIBIATE 3aBUCHMOCTD MCXKIOY CHHYCOM,
24 3HaKM cHHYCA, KOCHHYCA U 1 KOCHHYCOM, TaHT€HCOM OJHOTO M TOTO e
TaHTeHca yriaa. [IpuMeHsTh 1aHHbIE 3aBUCUMOCTHU IS
25 3aBUCHMOCTb MEKIY 2 JI0Ka3aTeNbCTBA TOXKAECTBA, B YACTHOCTH Ha
CHHYCOM, KOCHHYCOM H ornpeAenéHHBIX MHOXKECTBAX.
TAHTEHCOM OJIHOTO U [IpumensTs mnpu  npeoOpa3oBaHUAX U
TOTO XKe yriia BBIYHUCIICHUSIX bopmyIbl CBSI3U
26 TPHrOHOMETPUUCCKHE 2 TPUTOHOMETPUUYECKHX (DYHKIIMHA YTJIOB a U —
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TOKJECTBA a, (hopMyJIBl CIOXKEHHSI, (POPMYITBI TBOMHBIX
27 CuHyc, KOCHHYC ¥ TaHTE€HC 1 u MOJIOBUHHBIX YTJIOB, (hopmybr
yIJIOB a ¥ —a MpUBeACHUS, GOPMYIIBI CYMMBI U Pa3HOCTH
28 DopMyIIbl CIOKEHUS 2 CHHYCOB, CYMMBI 1 pa3HOCTH KOCHHYCOB.
29 CuHyC, KOCHHYC U TAaHTEHC 1 Jloka3bIBaTh TOXKJIECTBA, MPUMECHSIS
JIBOWHOTO yTJia pa3uyHbBIE  METOJbI,  HCIIONB3Ysl  BCE
30 Cunyc, KOCHHYC ¥ TaHT€HC 1 M3Y4CHHBIC (POPMYIIbL.
HOJIOBMHHOTI'O YTIJla [IpumenATh BCe U3YyYEHHBIE CBOMCTBA U
31 DopMyIIbl TPUBEICHUS 2 (opMyJIbI IIPU PEIIEHUH NPUKIIAJHBIX 33a1a4
32 CyMMa U pasHOCTb 1 1 337124 MOBBIIICHHOH CI0KHOCTH.
cuHycoB. Cymma u
pPa3HOCTh KOCHHYCOB
Ypok 00001IeHNST 1 1
CUCTEMaTU3allMy 3HAHU
KontponbHas padota 1
«Tpuronomerpuyeckue
bopMyITBI».
I'naBa VI 20 | YMeTp HaxoIOWTh apKCHUHYC, ApKKOCHHYC,
Tpuronomerpnyeckue ypaBHeHHUs! apKTaHTeHC  JEHCTBUTENBHOTO  YHCHA.
33 YpaBHECHHE COSX= a 3 [MpumersITh  (QOPMYNBI UISI  HAXOXKICHUS
34 YpaBHeHHe sinx= a 3 KOpHEW ypaBHEHHI cosx= a, SINX= @, tgx= a.
35 YpaBHeHHE tgX= a 2 YMers  pemars  TPUTOHOMETPHUYECKHE
36 Perienue 9 YpaBHCHHS:  JIMHEWHBIE  OTHOCHUTEIILHO
TPUTOHOMETPHUECKHX CHUHYyCa, KOCUHYyCa, TaHT€HCa yIJa (4ucia),
ypaBHEHHi CBOJMIIMECS K KBAQJPaTHBIM H JIPYTUM
37 TIpuMepsI pemeHs 1 anreOpandeckuM  ypaBHEHHSIM noce
IpoCTeHIIIX 3aMEHbl HEWU3BECTHOrO, CBOASIIUECS K
TPHTOHOMETPHYECKHX MIPOCTEHTITM TPUTOHOMETPHUYCCKUM
HEPABEHCTB YpaBHEHUSAM  TOCIE  pa3liOKEeHHUs  Ha
VYpok 06001meHns u 1 MHOKHUTCIIH.
CHCTEMATH3aIi1 3HAHUH [IpumeHsITh Bce H3yYEHHBIE CBOWCTBA U
KoHTpoubHast paGoTa 1 CTIIOCOOBI _PEIIEHU  TPUTOHOMETPHIECKHX
«TPHTOHOMETPHYUECKHE YPAaBHEHUH M HEPABEHCTB MPU pEIICHUM
ypaBHEHHS» MPUKJIAMHBIX 33Ja4 W 3a/ad TOBBIIICHHON
HTorosoe nosropenue 6 | C/IOKHOCTH.
Bcero \ 102
I'nasa VIII. HekoTopble cBeieHUsI 10 | ®opmynupoBaTh TEOpPEMBI 00 yrie MEXIY
U3 JIAHUMETPUH KacaTenpHOW M XOpAaod, 00 oTpe3kax
OKpY>KHOCTb. YTJIbI U 3 MEpPECEeKAIMXCsT  XOpl, O  KBajpare
OTpPE3KH, CBSA3aHHBIE C KacarenbHOW; (GOpMyIupoBaTh (HOPMYIIbI
OKPY>KHOCTBIO. JUISS BBIYUCIICHUS YTJIOB MEXIY JIBYMS
- MEPECEKALOLIMMUCS XOP/IAMH, MENKY ABYMS
= CeKyIIMMH, TPOBEAEHHBIMH W3  OIHOU
E‘ TOYKH;, (HOPMYIHPOBATH YTBEPXKIEHUS O
z CBOWCTBaX W TIPHU3HAKaX BIMCAHHOTO |
& OMHMCAHHOTO YETHIPEXYTONLHUKOB, pelIaTh
3aJjaud  C WCIIOJIb30BAaHHEM HM3yYCHHBIX
TeopeM U GopMyI
Pemrenue TpeyroibHUKOB 3 dopmynupoBaTh (GOPMYIIBI, BBIPAKAIOIINE

MeauaHy M OHCCeKTpUCY TpeyroJIbHUKa
4yepe3 €ro CTOPOHBI, a TaKXe pa3Iu4HbIe
(hopMyIIBI TUIOMIAIN TPEYTOJIbHUKA; PEIIaTh
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3aJ1a4u, UCIIOJIb3Ys BbIBEICHHBIE (POPMYJIBI

YeTbIpEXyroIbHUK, 4 (dbopMynupoBaTh CBOIICTBA U NPU3HAKU
Kiaccuukanus napajienorpamma, MPSIMOYTOJIbHUKA,
YeThIPEXYTOJILHUKOB, KBaJpara M pom0Oa; HAXOXKJIEHUS JIMHbI
CBOMCTBA U IIPU3HAKHU CpPEIHEW JIMHUU TpaleLuu;
napajuiesniorpamma, OKOJIO HEro; 3HaThb (OPMYIbl ILIOMIAICH
IIPSIMOYTOJIbHUKA, HPSIMOYT OJIbHUKA, KBaJipara,
KBajpata, poMoa. napajuieiorpaMma, — pomba,  Tpamenuu
Tpanenus, cpeasss TMHUA HCII0JIb30BATh UX P PELICHUHU 33]1a4
Tpanenuu
= Beenenue 3 [lepeuncnsite  OCHOBHbIE  (uUrypsl B
E. 1,2 [Ipeamer crepeomeTpun 1 IPOCTPaHCTBE (TOUKA, MpsMasi, MIOCKOCTH),
g AKCHOMBI CTEPEOMETPUU ¢dbopmMyaHpoBaTh TpPH AaKCHOMBI 00 HX
S B3aHMHOM pacrooKeHU! u
e WUTIOCTPUPOBATh 3TH aKCHOMBI IPUMEpaMu
U3 OKpYXKaroliel 00CTaHOBKU
3 Hekotopsie cnenctBus us 2 ®opMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMY O
aKCUOM IUIOCKOCTH, MPOXOASIIEH uyepe3 MpsIMYI0 H
HE JIeXKAalllyl0 Ha HEHW TOYKY, U TEOpeMy O
IUIOCKOCTH,  TPOXOASIIEH  4epe3  JBe
HEPECEKAIINECS TPSIMbIe
T'nasa I. TlapaieabHOCTH 18 dopmyIUpoOBaTh onpeJieNIeHue
NPAMBIX H IJIOCKOCTeH HapajuleJIbHBIX MpPSMBIX B IPOCTPAHCTBE,
§1 IlapannenbHOCTH 4 (hopMynupoBaTh M JOKa3bIBaTh TEOPEMBI O
MPSIMBIX, IPSIMOUN U HapaJuIeJIbHBIX MPSIMBIX; OOBACHATH, KaKue
IIJI0OCKOCTH BO3MOKHBI ClIy4au B3alMHOI'O
4 ITapannenpHble IpsIMBIE B 1 PaCIONOKEHUsT MPSAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE IIPOCTPAHCTBE, " MIPUBOIUTH
5 [MapannensHOCTh TPEX 1 WUTIOCTPUPYIOIINE MIPUMEPHI u3
IPSMBIX OKpy>Katomiel 06cTaHOBKH; (POPMYIHPOBATh
6 HapaJ'IJ'IeJ'ILHOCTB HpﬂMOﬁ 2 OIIpeACIICHNUE nmapayuICIIbHBIX prlMOfI u
1 IUTIOCKOCTH IUIOCKOCTH, (OpPMYIMPOBaTh U JI0Ka3bIBaTh
YTBEPXKACHUS O MapajljIeIbHOCTH MPSIMOIM U
IUIOCKOCTH (CBOMCTBAa M TpPH3HAK); pellaTh
3a/la4yl Ha BBIYUCIIEHHWE U JIOKA3aTelbCTBO,
CBSI3aHHBIE CO B3aUMHBIM pPacClOJIOKEHUEM
MPSIMBIX M ITIOCKOCTEN
§2 B3aumHoe 5 OOBACHATh, Kakhe BO3MOXKHBI  CIIydau
pacrosoKeHue MpsSMbIX B B3aMMHOIO PACIIONOXKEHHS JIBYX MPSMBIX B
IIPOCTPAHCTBE. YTOI IIPOCTPAHCTBE, U IIPUBOJIUTH
MEX1Y IBYMS MPSIMBIMU WUTIOCTPUPYIOLIHE MIPUMEpBHI;
7 CkpenuBaronyecs 1 (bopmMynHMpoBaTh oIpezeeHue
TIPSIMbIE CKPEIIHBAIOIINXCS MIPSIMBIX,
8 Vel ¢ 1 (dbopMynupoBaTh U JIOKa3bIBaTh TEOpPEMY,
COHAITPaBJICHHBIMU BBIPAXKAIOUIYI0 MPHU3HAK CKPEIIUBAIOIINXCS
CTOPOHaMU NpsIMBIX, M TEOpeMy O  IUIOCKOCTH,
9 Yros Mexay npsiMbIMU 1 IPOXOIAIIEH qepes onny n3
ypOK 000011IeHNS U 1 CKpPCIIMBAIOIAXCA IPsSMBIX u
3 CHCTEMAaTH3alliy 3HAHUH TapajuieIbHON JPYro TpsIMOM; OOBSICHSTH,
? KoutponbHas pabota 1 Kakue JIBa Iy4a Ha3bIBAIOTCS
z «ITapasienbHOCTh COHAIIpaBJICHHbIMH,  (OopMyIHpOBaTH H
2 TIPSIMBIX, TIPSMOIL 1 JOKa3plBaTh ~ TeopeMy 00  yriaax ¢
ILIOCKOCTH COHAIIPaBJICHHBIMH CTOPOHAMU; OOBSCHSTH,

21




4TO Ha3bIBACTCS YIIIOM MEXKIY
IIEPECEKAIOIMMUCSA TMPSAMBIMA U YIJIOM
MEXIYy  CKPELIUBAIOIIMMUCA  NPAMBIMH;
pemiatb  3aJa4d  Ha  BBIYUCIEHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIE CO B3aMMHBIM
pacIIOJIOKEHUEM JIBYX HpPSMBIX U YIJIOM
MEXAY HUMHU

§3 INapamienbHOCTh 2 DopmyIUpOBaTh onpeaeeHue
IIJI0CKOCTEN napajuIeIbHbIX IJIOCKOCTEH,
10 [lapaniensHble MIOCKOCTH 1 (bopMynMpoBaTh u JIOKa3bIBaTh
11 CaoiicTBa napamiebHbIX 1 YTBEPXKJICHHUSI O TpPU3HAKE U CBOMCTBAX
IJI0CKOCTEH napajuleIbHBIX IUIOCKOCTEH, HCIOIb30BaTh
9TH YTBEPKJEHUS MPU PEIICHUN 3a/1a4
§4 Terparap u 4 OOBsCHATh, Kakas ¢urypa Ha3bIBaeTCs
napajuiesienunes TETPa’ApOM U Kakas IapajljiesIeIUuIeoM,
12 Terparnp 1 MOKa3bIBaTh HAa YepTeXaxX U MOJEISIX HUX
13 [lapannenenunen 1 JJIEMEHThI, HU300paxarb 3TH (uUrypel Ha
14 3a1auu Ha TOCTPOECHUE 2 PUCYHKAaX, WLTIOCTPUPOBATH C UX TTOMOIIIbIO
CEUYCHHI pa3Iu4HbIe ciy4au B3aMIMHOTO
Ypok 060611eHus 1 1 pacTONOXKEHHUSI TMPSAMBIX M IJIOCKOCTEH B
CHCTEeMATH3AINK 3HAHUH IPOCTPAHCTBE; (bopmynupoBaTh u
JIOKa3bIBaTh YTBEPXKACHUS O CBOWMCTBAX
napajijiesienunena; OOBSICHSTH, YTO
Ha3bIBaeTCA CeueHrueM TeTpas’pa
(mapannenenunena), pemiarb 3agayd  Ha
NOCTPOEHUE  CEYeHHHl  TeTpa’apa U
napajuleJIenune/1a Ha YepTexe
KonTponbHas 1
pabora«llepnennukymnsipx
OCTb MIPSIMBIX U
IIJIOCKOCTEMN.
3auer Nel 1
I'naga I1. IlepneHAUKYJISIPHOCTD 19 DopmyIIHpPOBAThH onpeAeseHue
NPSAMBIX H MJI0CKOCTEH NEPIECHIUKYISIPHBIX MPSIMBIX B
15 §1 IlepneHaUKyYIIPHOCTH 5 MIPOCTPAHCTBE; (dbopMynupoBaTh u
MPSIMOM U TIOCKOCTH JIOKa3bIBaTh JIEMMY O MEPHEHINKYIIPHOCTH
16 IlepneHIuKynspHBIE 1 JIBYX MapajUIeIbHBIX IPSMBIX K TPEThEH
psIMBIE B TPOCTPAHCTBE npsaMoii;  GopMyIHpoBaTh  ONpeAeneHue
17 [MapannenbHbie TPSIMBIE, 1 NPSAMOM, MEPHNEHIANKYISIPHON K IIOCKOCTH,
HEPIEHTUKYIIAPHBIE K Y TPUBOJUTH HWILTIOCTPUPYIOLIUE MPUMEPHI
TIOCKOCTH nu3 OKpY>KaIoIIIeH 00CTaHOBKH;
18 [pm3HAK 1 (dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI
MEPIIEHANKYISPHOCTH (npsiMy!0 ¥ OOpaTHYI0) O CBS3U MEXKIY
IIPAMO# ¥ TIOCKOCTH MapayienTbHOCTHIO MIPSIMBIX u 170'¢
Teopema o mpsIMOii, 2 MEePIEHIUKYSIPHOCTEIO K TIIOCKOCTH,
TIePIICHINKYIIPHON K TEOpEMY, BBIPAXKAIOITYIO pHU3HAK
LIOCKOCTH TePIEHIUKYISIPHOCTH MIPSAMOM "

IJIOCKOCTH, U TEOPEMY O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH  TMPSAMOW, MPOXOIAIIEH
yepes3 JaHHYH0 TOUYKY U IEPIECHIUKYIIIPHOU
K JIaHHOW TUIOCKOCTH; peIaTh 3aJladyd Ha
BBIYMCIICHUEC U J0Ka3aTClIbCTBO, CBA3AaHHBIC
C  TEPHeHAMKYJISIPHOCTBIO  TNPSIMOM U
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IIJIOCKOCTH

§2 [lepneHauKymsip 1
HAKJIOHHBIE. YTOJ MEXKIY
MPSAMOU U TJIOCKOCTBIO

19

PaccrostHUE OT TOYKH 110
IUIOCKOCTH

20

Teopema o Tpéx
MEePIEeHIUKYIIIpax

21

Yroa Mexay npsamMoun u
IJIOCKOCTBIO

OOBACHATH, YTO TaKO€ NEPIEHIUKYIAP U
HaKJIOHHAs K TUIOCKOCTH, YTO Ha3bIBAETCS
IpOoeKlUeld HaKIOHHOM, YTO Ha3bIBaeTCs
paccTosiHUEM: OT TOYKHM JO IUIOCKOCTH,
MEXIy  MapajulelIbHBIMH  IUIOCKOCTSIMH,
MEXIY  CKPEUIMBAIOIIMMUCS  MPSIMBIMU;
(dbopMynupoBaTh U J0Ka3bIBATh TEOPEMY O
TPEX MNEPHEHIUKYISIPAX W IPUMEHATh €€
IpU PEIICHUHU 33]a4; OOBSICHSITH, YTO TAKOE
OpPTOTOHAJIbHAS TPOEKIHUs TOYKU ((PHUTYpHI)
Ha  IUIOCKOCTb, M  JIOKa3bIBaTh, YTO
IIPOCKLIUEH IMPSAMOM HAa INIOCKOCTb, HE
NEPICHINKYJSIPHYIO K  3TOH  MPSAMOM,
SBISIETCS  TpsiMasi;  OOBACHATH,  4YTO
HA3bIBACTCSl YIJIOM MEXAY HpSIMOH U
IJIOCKOCTBIO M KakuM CBOMCTBOM OH
o0agaer; 00BACHATS, YTO Takoe
HEHTpajdbHas MPOeKIus TOYKU((Urypsl) Ha
IJIOCKOCTh

Pewmenne 3amau no
marepuasiam KMMos EI'D
110 U3Y4EHHOU TEME.

§3 JIByrpaHHslii yroJ.
[lepneHuKyISIPHOCTD
IIJI0CKOCTEN

22

JIByrpaHHBIN yroJI.

23

IIpusnax
MePIEHIUKYIISIPHOCTH
JIBYX TIJIOCKOCTEN

24

[IpssMOyTONBHBIN
napajuleIeuIe

OObscHATh, Kakasg (¢urypa Ha3bIBaeTCs
JIBYTPaHHBIM YIJIOM M KaK OH H3MEpSETCH;
JI0OKa3blBaTh, YTO BCE JIMHEWHBIC YIJIbI
JIIBYTPAaHHOT'O yrja paBHbBl APYr JpYTY;
OOBSCHATH, UTO Takoe Yrol MEXIy
MEePECEKAIOIIUMHUCS TUIOCKOCTSIMHA U B KaKUX
npenenax oH M3MeHseTcs; (hopMynupoBaTh
ONPEACIICHUE B3aMMHO IMEPIECHINKYISIPHBIX
IUIOCKOCTEH, GOpMyTUpOBaTh M JOKA3bIBATh
TEOPEMY O MPHU3HAKE MEPHEHIUKYIIPHOCTH
JIBYX  IUJIOCKOCTEH; OOBSCHATH, KaKoi
MapaJyIeIenuIe Ha3bIBACTCS
NPSIMOYTOJIbHBIM, dbopmynupoBath u
JIOKA3bIBATh YTBEPKJECHHUS O €r0 CBOMCTBAX;
pemath  3aJaud = Ha  BBIUMCIEHUE U
JI0KA3aTeJIbCTBO C HCMOJb30BAHUEM TEOPEM
O  TMEpPHEHIUKYISIPHOCTH  MpPSAMBIX U
IUTOCKOCTEM, a TaK)Ke 3aJ1a4yi Ha OCTPOCHHUE
CEUCHUN MPSMOYTOJIBHOTO
MapaJiesenuIe a Ha YepTexKe
Hcnonb30BaTh KOMIBIOTEPHBIE ITPOTPAMMBI
NpU HU3YYEHUH BOIMPOCOB, CBI3AHHBIX CO
B3aUMHBIM  PACMOJOKEHUEM MPSIMBIX U
IUTOCKOCTEMN B MPOCTPAHCTBE

Ypok 060011eHus 1
cUCTEMaTH3alluy 3HaHUU

KonrponsHas pabora
«IlepnenAMKyYISIPHOCTD
IIPSIMBIX U IJIOCKOCTEN.

3auet No2
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I'eomerpust

Inasa I11. MHOTOTpAHHUKH.

13

§1 IMonasiTHE
MHororpassuka. [Ipuzma

27

Ilousarue MHOTI'OI'paHHHKa

30

[Ipusma.

OObsicHATh, Kakas (¢urypa Ha3bIBaeTCs
MHOTOTPaHHUKOM M KakK Ha3bIBAIOTCS €ro
JJIEMEHTHI, KaKkoH MHOT'OI'PaHHUK
Ha3bIBAETCS BBIITYKJIBIM, MIPUBOANTH
IpUMEpPbl  MHOTOTPAaHHUKOB;  OOBSCHATH
KaKOM MHOI'OTPaHHUK Ha3bIBACTCSA IPU3MOMN
U KaK Ha3pIBalOTCAd €€ DIIEMEHTHI, Kakas
IIpyu3Ma Ha3bIBACTCS IPSIMOM, HAKIOHHOM,
NpaBWIbHOM, H300pakaThb NPU3MBl Ha
PUCYHKE; OOBSACHATH, YTO Ha3bIBACTCA
IJIOMIA/IBI0 TTOTHOM(OOKOBOM) MOBEPXHOCTH
MPU3MBI, M JOKa3bIBaTh TEOPEMY O TLIOLIAIN
OOKOBOW TOBEPXHOCTH MpPSIMON IPU3MBI;
pemlaTh  33Ja4d  HAa  BBIUMCIIEHHUE W
JI0Ka3aTeNbCTBO, CBA3aHHBIE C IPU3MON

§2 [NMupamupga

32

IInpamuna

33

[IpaBuibHas nupamuia

34

VYceuénnas nupamuaa

Rk w

OOBSCHATD, Kakoi MHOTOTPaHHUK
Ha3bIBACTCSI MUPAMUJON U KaK Ha3bIBAIOTCS
€€ DIIEMEHTBHI, YTO HAa3bIBACTCS IUIOUIAAbIO
NOJTHOH(OOKOBOW ) TTOBEPXHOCTH MTHUPAMU/IBI;
OOBSACHATH, Kakas NIUpaMua Ha3bIBaeTcCs
NpaBUJIbHOM, /10Ka3bIBaTh YTBEPXKICHHUE O
cBoiicTBax e€ OOKOBBIX pEOep M OOKOBBIX
rpaHeil W TeopeMmy O IUIOmAAn OOKOBOM
IOBEPXHOCTU  MpPaBWIbHONM  MUPAMUJIBL;
OOBSICHSATH, Kakou MHOT'OTPaHHUK
Ha3bIBACTCSl YCEUYEHHOM INMHUPAMUION M Kak
Ha3bIBAlOTCS €€ DJIEMEHTHI, JOKa3bIBaTb
TEOpeMyY O IJIOLAAN OOKOBOW MOBEPXHOCTH
IIPaBUIILHOMN YCEUEHHOU [IAPAMHUIBL;
pemiatb  33Jayd  Ha  BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHbBIE C MUPAMUIaMU,
a TaKKe 33/Jaud Ha IIOCTPOEHUE CEYEHUN
NMPAMHUJ] HA YEPTEKE

§3 [IpaBunbHbIE
MHOTOTpaHHUKHU

35

Cummerpus B
MIPOCTPAHCTBE

36

ITonstue IMPpaBUJIBHOT'O
MHOTr'OrpaHHUKa

37

ONIEMEHTBI CUMMCTPUU
IMpaBUJIbHBIX
MHOT'OI'PaHHUKOB

Ypoxk 060061IeHs 1
CUCTeMaTH3alluy 3HAHUN

OOBACHATh, KaKM€ TOYKM Ha3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEIIEHO
TOUKH(IIPSAMOM, TIJIOCKOCTH), UYTO TaKoe
LEeHTP(OCh, IJIOCKOCTb) CUMMETpUHN
¢burypsl, MNpPUBOAUTH MpUMeEpPbl  (QUryp,
o0lajjalouX dJIEMEHTaMH CHMMETpPHUH, a
TaK)Ke MPUMEPbl CHAMMETPUHU B apXUTEKTYpE,
TEXHUKE, TMpPHUPOJE; OOBACHATh  Kakou
MHOTOTPAaHHUK Ha3bIBAETCS IMPABUIbHBIM ,
JIOKa3bIBaTh, 4TO HE CYILIECTBYET
MPaBWJIBHOIO  MHOTOTPaHHHKA, TpaHsIMHU
KOTOPOTO  SIBJISIFOTCSL  NIPaBUJIbHBIE n-
YIOJIBHUKU IpU N>6; OOBACHATH, KaKue
CYILIECTBYIOT BU/IBI MPaBUIIBHBIX
MHOTOTPAaHHUKOB U KaKHUMH 3JIEMEHTaMH
OHHU 00JIaJat0T

Hcnonp30BaTe KOMIBIOTEPHBIE NPOrPaMMBbl
IIpU U3y4EHUH TeMbl «MHOTrOrpaHHUKI

KonrponsHas pabora
«MHOrOorpaHHUKINY.
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3auet Ne3 1
3akiI0YHTeIbHOE 5
NMOBTOpPEHME Kypca
reomerpuu 10 kaacc
Bcero 68
Htoro 170
11 kaacc
I'nasa VII 15 [Io rpadukam ¢GyHKIUE ONUCHIBATH HX
Tpuronomerpuyeckue GyHKIUMI CBOMCTBa (MOHOTOHHOCTb, OTPAaHMYEHHOCTb,
38 OO6nacth onpeaeneHus u 2 YETHOCTb, HEYETHOCTb,
MHOYECTBO 3HAUCHHH MEPUOINIHOCTD).00JIaTAIONINX  33JaHHBIMU
TPUTOHOMETPHUUECKUX CBOWCTBaMM (Hampumep, OrpaHUUYEHHOCTH).
byHKUIMI PazbsacHAT CMBICHI [IEPEYUCIICHHBIX
39 YETHOCTH, HEUETHOCTb, 2 CBOMCTB.
NEePUOIUYHOCTh N3o06paxath rpaduxu
TPUTOHOMETPHUYECKHIX TPUTOHOMETPUYECKHUX (PYHKLUI C TOMOILBIO
GyHKIMi rpadornocTpouTeneH, OTHUCHIBATh ux
40 CBolicTBO (PyHKIMH Y = 3 CBOMCTBA. PacniosnaBath rpaduxu
cosxu €€ rpaduK TpuroHomerpudecknx (Qpynknuit. Ctpouth
§ 41 CBO¥CTBO (DyHKIMH Y = p) rpaduku 3JIEMEHTaPHBIX GbyHKIUH,
§ sinxu eé Fpa(bI/IK HCIIOJIb3Ys Fpaq)OHOCTpOHTCJII/I, n3ydarb
= 42 CBoiicTBa 1 rpabuku 2 CBOMCTBa 3JIEMEHTapHbIX (YHKIUN MO HX
o DyHKIHit Y = tgXuy= Ctgx rpagukam
g 43 OGparHbie 1
§ TPUTOHOMETPHUECKUE
= GyHKIIUN
g Ypok 060011eHus 1 2
ft CUCTEMATH3ALIMY 3HAHUH
g KonrtponbHas pabora 1
8 «Tpuronomerpuyeckue
E byHKIII. _
= I'masa VIII 17 [TpuBoauTh IIPUMEPBI GhyHKIIUH,
= IIpousBoanas u eé SIBJISIFOLLMX CSL HEIIPEPBIBHBIMU, UMEIOIINX
é reoMeTpUYecKHil CMBIC]I BEPTUKAJIbHYIO, TOPU30HTAIIBHYIO
e 44 IIponsBoHas 2 aCUMITOTY. 3alMChIBaTh YpaBHEHUE KaX10H
2 45 [Tpou3BoHas CTENICHHOM 2 W3 JTUX acCUMOTOT. YMeThb Mo Tpaduky
GyHKIHIU ¢byHKINN OTIpeneNnTh MPOMEXKYTKU
46 [IpaBuna 3 HETIPEPBIBHOCTH M TOYKH pa3peiBa, €CJIH
b depeHIIMpOBaHUS Takhue HMMEIOTCS. YMeTh  JIOKa3bIBaTh
47 [Ipon3BoHBIE HEKOTOPBIX 3 HETIIPEPBIBHOCTH byHKIMN. Haxoaurs
SJIEMEHTapHBIX (i)YHKHHf/'I NPOU3BOJHBIC  BJICMCHTAPHBIX (I)YHKI_II/II‘;I
48 I'eometprueckuii cMbIc 4 Haxonunts IIPOU3BOJIHBIC CYMMBI,
TIPOM3BOIHOI MIPOU3BEJICHNSI U YaCTHOTO JABYX (DYyHKIHiA,
Ypok 06061eHNs U 2 Mpou3BOAHYI0 ciokHOU (yHkiuu Y = f (kx+
CUCTEMATU3ALMH 3HAHNUN b).
KoHTposbHas paGoTa 1 [IpuMeHATh TOHATHE MPOU3BOJHOM IIPHU
«[TpousBoaHas U e¢ peueHnn 3ana4
I€OMETPUUCCKHIT CMBICII. HaxoquTh  BTOpYIO  NPOM3BOAHYIO M
[na | [IpuMeHenue nponsBoanoii | 13 YCKOpPEHHE Tpolecca, OIHCHIBAEMOTO C
. K MCCIIeI0BAHMIO yHKIMIE MTOMOIIBIO (bopMyIbI. Haxonuth
IX MPOMEKYTKH BO3pacTaHUs M  yOBIBaHUSA
49 Bo3pacTanue  yobBaHHe 2 ¢byaknuu. HaxonuTe TOYKM MUHHUMYMa U

byHKIIUHN

MaKkCcUMyMa (yHKIUH.
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YMHOKEHUE BEPOATHOCTEMN

50 DKCTPEMYMBI (PYHKITHH 2 Haxomute Haumbonbliee W HaUMEHbBIIEE
51 [IpuMeHneHne Mpon3BOTHON K | 2 3HaueHUs QYHKIIMH Ha OTPE3KE.
MOCTPOSHHIO IPpahuKOB Haxonute Haubonbliee M HauMMEHbIIEE
GbyHKIMH 3Ha4YeHUs1 PYHKIUU.
52 HawuOounpiiee v HauMeHbIee | 3 Uccnenosate  QyHKOMIO ¢ [OMOLIBIO
3HaueHus! QyHKIMU MIPOU3BOIHOM U CTPOUTH €€ TpaduK.
53 Breimykiiocts rpaduka 1 Boruncnsate npuOmmkéHHOE — 3HAUEHUE
(bYHKI.[PIfI, TOYKHU Heperl/l6a I1oIIaaun KpHBOHHHGfIHOfI TpaIrcunm.
VYpoxk 06061eHus n 2 Haxomuts n1eppoo6pasuble GyHKIuiA: Y = XP,
CHCTEMATHU3AINY 3HAHUMN rae p_ R, y=sinx, y= cosx, y= tgx.
KonTpounbHas paGora 1 Haxoauts nepBoobpasusie pynkiwmii: f (X) +
«[IpumMeHeHHE TPOU3BOTHOM g(x), kf(x) 1 f (I§X+ b). BbraucaaTh niommanu
K MICCIICIOBAHHIO (DYHKIIHI. KPUBOJIMHEHHOM Tpameuud C MOMOUIbIO
Tiaasa X 12 ¢dbopmyiel HeroTona—JleiiOamma.
HuTerpan
54 [TepBooOpaznas 2
55 [TpaBuna HaXOXKACHUS 3
1EpBOOOPA3HBIX
56 [Tnomane KpUBOJIMHEHHON 2
Tpanenuy U UHTErpal
57,5 | Berunciaenue uHTErpagoB -
8 Boruncnenue miomazei
¢buryp ¢ momMoIuIs0
WHTETPAJIOB
59 [IpuMeHeHue Mpou3BOTHOM 2
WHTETpaa K pEIICHHIO
MPAKTUYECKHX 3a7a4
Ypok 060061IeHS 1 2
CHCTeMAaTH3allui 3HAHUN
KonTponbnas padora 1
«MHTerpan».
= I'nasa XI 11 IIpuMeHATH NpPaBWIO NPOU3BEACHUSA IIPU
= Kom0unaropuka BBIBOJIC (OPMYJIBI YHCIIA IEPECTAHOBOK.
5 60 IIpaBuiio npounsBeneHus 1 CozpaBaTh MaTeMaTHUYECKHE MOJENIN  JUIS
= 61 [TepecTanoBku 2 pemieHuss  KOMOWHATOPHBIX  3alad  C
E 62 Pasmemenus 1 MOMOIIBIO TOJCYETA YUCHIA U Pa3MEIICHUH,
= 63 CoucTaHus U UX CBOMCTBA 2 MIEPECTaHOBOK M COYCTaHMIA.
= 64 Bunom HbioToHA 2 Hcnons30BaTh CBOMCTBA 4MCIa COYETAaHHUH
§ Ypok 060611eHNs U 2 MpH PEIICHUH TPHKIATHBIX 3a7ad U IPU
= CHCTEMATU3aIlUN 3HAHMIL. KOHCTPYHUpPOBaHUU TpeyroibHuka [lackams
S KoHTpoubHast paGoTa 1 [Ipumensats ¢opmyny OunHoma HbpioToHA.
2 «KOMOHHATOPHKaY. NPy BO3BEICHWH OWHOMAa B HATYPaIbHYIO
CTCTICHb
I'nasa XII 12 IIpuBoauTh IIPUMEPBHI CIIy4yalHBIX,
DJIeMeHThI TEOPUHU BEPOATHOCTEI JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.
65 CoObITust 1 OnpenensiTb M HaXOAMTb CyMMY H
66 KombOunamms coobITHiA. 1 MPOU3BEICHUE COOBITHH. Onpenensarb
ITpOTHBOIOIIOKHOE COOBITHE BEPOSTHOCTh COOBITUST B  KJIACCHYECKOM
67 BeposiTHOCTL cOOBITHS 2 MOHMMaHUH. Haxonuts BEPOSITHOCTD
68 Crio’keHne BepOsTHOCTEN 2 COOBITHSI C  HCIOJIb30BaHHEM  (opmyn
69 HesaBucrumebie cOOBITHS. 1 KOMOMHATOPUKH, BEPOSITHOCTH CYMMBI JIBYX

HECOBMECTHBIX COOBITHMH U BCPOATHOCTDH
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BeposiTHOCTB U CTATHCTHKA

70 Crarucruueckas
BEPOSITHOCTh

Ypok 06001IeHus 1
CHCTeMAaTH3allu1 3HAHHI

KontponsHas pabora
«ONEeMEHTHI TEOPUHU
BEPOATHOCTEN .

I'masa XIII
Crarucruka

71 CrydaiiHple BeTUIMHBI

12 IleHTpanbHBIC TCHICHIINA

73 Mepsi pazOpoca

Ypok 06001IeHNs 1
CHCTEMAaTH3alluU 3HAHHI

KonTponbnas padora
«CraTtucTuka»

COOBITHS, TIPOTUBOIIOJIOXKHOTO JTAaHHOMY.
[IpuBoauThH MIpUMEPBI HE3aBUCHUMBIX
COOBITUH. Haxomuth BEPOATHOCTh
COBMECTHOTO HACTYTUICHUS JIBYX
HE3aBUCHUMBIX COOBITHIA. Haxonuts
CTAaTUCTUYECKYIO BEpPOSTHOCTH COOBITUN B
OmMbITe C OOJBIIUM YHCIOM B HCIBITAHUU.
Nmetb mpencTtaBieHue O 3aKOHE OOJIBIINX
yucen

3HaTh TMOHATHE CIy4YallHOM BEJIMYMHBI,
NPEACTABIATh  pacHpelelieHue 3HA4YEeHHM
JIUCKPETHOM CIIy4YallHOW BEJIMYHMHBI B BHUIE
YacTOTHOW TaOJMIbl, MOJUTOHA YacTOT
(otHOCHTENBHBIX YacTOT). llpencraBisarhb
pacnpeseseHue 3HAuY€HH HeNpepbhIBHOM
CIIy4ailHOM BEJIMYMHBI B BHUJE YaCTOTHOU
TaOMUIBI U TUCTOTPaMMBbI. 3HATh TOHSTHE
TEeHEPAIbHOW COBOKYMHOCTH M BBIOOPKH.
[IpuBoguTe mnpUMEpPHl PENpPEe3EHTATUBHBIX
BbIOOPOK 3HAYEHWH CIIy4ailHON BEIWYMHBI.
3HaTh OCHOBHBIE LICHTPAJIbHbIC TECHJICHLIUHU:
Mooy, MeamaHy, cpennee. Haxonurts
LEHTpaJIbHbIE TEeHJECHU NN y4eOHBIX
BBIOOpPOK. 3HAaTh, Kakasi M3 IEHTPAJIbHBIX
TE€HJECHUUN HaWJIy4lIuM o0Opazom
XapakTepu3yeT  COBOKYNHOCTb.  MMeThb
MPE/ICTABIICHUE 0 MaTeMaTHU4eCKOM
O’KHMJIaHUH. Breruucnsats 3HA4YEHUE
MaTEMaTUYECKOr0 OKUJAHUA CIIy4dailHOM
BEJIMYUHBI C KOHEYHBIM YHCJIOM 3HAYCHUH.
3HaTh OCHOBHBIE MeEphI pa3zdpoca 3HaUYEHUM
CIIy4allHOM BEJIMYMHBI: pa3Max, OTKIOHEHHE
OT CpelHero u aucrnepcuto. Haxoauts Mepbl
pazbpoca  ciyyallHOM  BEIUYUHBI  C
HEOONBIIMM  YHCIOM  pa3iM4YHbIX €€
3HAYEHUU.

HTorosoe noBropeHue Kypca

13

Bcero

|

102

I'eomerpusi

IloBTOpenne. MHOrOrpaHHUKH

Ilpusma

Tupamuoa

W|N| O

OOBSCHATD, KakoHn MHOT'OT'PaHHUK
Ha3bIBACTCS MPU3MOHN U KaK Ha3bIBAIOTCS €€
JJIEMEHTBI, Kakas Ipu3Ma Ha3bIBAeTCS
MPSAMOW, HaAKJIOHHOM, IIPaBUIbHOM,
n300paxkaTb ~ NPU3MBI  HA  PHUCYHKE;
OOBSICHATh, 4YTO HAa3bIBACTCAd IUIOLIA/IBIO
MOJIHOM(OOKOBOI) MOBEPXHOCTH MPHU3MBI, U
peuaTh 3aja4y CBSA3aHHbIE C IPU3MOU

OOBSCHATD, KakoHn MHOT'OT'PaHHUK
Ha3bIBAETCSl MUPAMUJION M KaK Ha3bIBArOTCS
€€ DJIEMEHTBI, YTO HAa3bIBACTCSA IUIOLIANBIO
1oJTHON(OOKOBO) MOBEPXHOCTU MHUPAMHU/IBL;
OOBSICHATh, Kakas MUpPaMUJa Ha3bIBAETCS
IIpaBWJIBHOM peniaTh 3a/1adyd U CBSI3aHHBIE C
nupamMMaMd, a TaKkKe 3aJadyd  Ha
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IIOCTPOCHUE CEYECHUM NMUpAaMUJl U IPU3M Ha
4EPTEKE

I'eomeTpust

I'naga VI llnannap, KOHYC M map 14 OOBACHATH, YTO TaKO€ UWIMHAPUYECKas
§1 Hunuuap g IIOBEPXHOCTh, €€ 00pa3yrolue U och, Kakoe
59 [TonaTue nuauHIpa 1 TEJI0 HA3bIBAe€TCs [WIMHIPOM U  Kak
60 [Tno1maas IOBEPXHOCTH 2 Ha3bIBAIOTCSL €r0 DJIEMEHTHI, KaK MOJY4YHUThb
WIMHAPA LWINHAD yTéM BpAaLCHUS
§2 Konyc 3 NPSAMOYTOJIBHUKA; H300pakaTh LMIMHIP U
61 TToHsTHE KOHYyCa 1 €ro CEYeHHs IUIOCKOCTHIO, MPOXOIAIICH
62 [Tnomans MoBEpXHOCTH 1 aepes 0Cb, H IUIOCKOCTRIO,
KOHyca NEPIIEHAUKYIISIPHON K OCH; OOBSICHATBH, YTO
63 Y CeuéHHbIIT KOHYC 1 OpUHUMAeTcs 3a  IUIolmagb  OOKOBOM
§3 Cdepa 5 TMOBEPXHOCTH  LWIMHAPA, M BBIBOJWTD
64 Cdepa n wap 1 (bopMyjIm Als BBIMHCICHUA OOKOBOH H
ITnomans chepsi NIOJTHOM TIOBEPXHOCTEH LWIMHIpA; pelaTh
66 B3auMHOE PaCIONOkKeHHE 1 3aJa4ud Ha BBIYMCICHHME U JI0Ka3aTelbCTBO,
chepbl 1 MIOCKOCTH CBSI3aHHBIE C IMIINHAPOM
KacaTeIbHas II0CKOCTE K OOBsACHATb, YTO  Takoe  KOHHYECKas
cepe IIOBEPXHOCTh, €€ 00pasyroliue, BeplinHa U
67 BanMHOe paclioNoKeHHIe 1 0Ch, KaKO€ TEJIO Ha3bIBAETCS KOHYCOM M KaK
cepsI 1 TIpAMOiE Ha3bIBAIOTCA €TI0 JJNEMCHTHI, KaK MOydHTE
63 Cibepa, BrucanHas B 5 KOHYC IyTEM BpameHHsl MPSMOYroJIbHOTO
AT IPHYECKYIO TPEyrojbHUKa, H300paXkaThb KOHYC H €ro
OBEPXHOCTH CedCHUS IUIOCKOCTBIO, MPOXOMALICH Hepes
Vpok 0bobmenm A 1 0Ch, U IJIOCKOCTHIO, MEPHEHIUKYISAPHON K
. OCH; OOBACHATH, YTO TPHUHUMAETCS 3a
cHCcTeMaTHU3allui 3HaHUH .
IUIOIAAb OOKOBOW MOBEPXHOCTH KOHYCa, U
Kontponbnas padota 1
BBIBOJUTH  (OPMYNBI Ui BBIYHCIICHHS
«{unuuap, KOHYC U mapy» . . o
3auer Nod 1 mromanet O60KOBOM u MOJTHOM
MOBEPXHOCTEH KOHYCa; OOBSACHITH, KaKoe
TEJI0 HAa3bIBACTCA YCEYEHHBIM KOHYCOM U
KaKk ero TMONy4YHTh TYyTEM BpaIICHUS
OpSMOYTOJIBHOM ~ Tpameuuu,  BBIBOJMTH
dbopmMyny s BBIYMCIEHUS  TUIOIIAIN
OOKOBOW MOBEPXHOCTU yCEUEHHOIO KOHYCA;
pemaTh  3aJa4d  HAa  BBIYMCICHHE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C KOHYCOM U
YCEYEHHBIM KOHYCOM
dopmMmynupoBaTh ompeneneHus chepsl U
miapa, WX [EHTpa, paauyca, IHaMeTpa;
UCCIIeIOBaTh ~ B3aUMHOE  PACIOJIOKEHHE
chepel W  TUIOCKOCTH, (OPMYJIHPOBATH
OTIpeJieNIeHue KacaTelbHOM IUIOCKOCTH K
chepe, dopmynmupoBaTh W JOKa3bIBaTh
TEOpeMbl O  CBOMCTBE M  NpU3HAKe
KacaTeJIbHOW TUIOCKOCTH; OOBSCHATH, YTO
MPUHUMAETCS 3a TUIOMAAb cephl U Kak OHa
BBIp@XKaeTcsi  4yepe3  paauyc  cdepsl;
UCCIIeIOBAaTh ~ B3aUMHOE  PACIOJIOKECHHE
cheppl M TNPsAMON; pemaTh 3agadd, B
KOTOPBIX burypupyrot KOMOUHAINH
MHOT'OI'PaHHHUKOB U TeJl BpallleHUs!
I'naga VII. O6béMbI TeJ 16 OOBACHATH, KAK M3MEPSIOTCSI 00bEMBI Tell,
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I'eomerpust

§1006BEM IPSIMOYTOJIBHOTO 2 IIPOBOAS  AHAJIOTHUI0O C  HU3MEPEHUEM
napajiesienumnena TUTOIIAIeH MHOT'OYTOJIbHUKOB;
74 [Tonstre 00bEMa 1 hopmynupoBaTh OCHOBHBIE CBOMCTBa
75 O6BEM PSIMOYTOJIBHOTO 1 00bEMOB M BBIBOJAUTH C HX MOMOIIBIO
napajuiesienumnena bopmyny 00bEMa PSIMOYTOJIBHOTO
napasiesienumnesa
§2 O6BEMBI IPSAMOIA TPU3MBI 3 ®opMyIMpoOBaTh U JOKA3bIBATH TEOPEMBI 00
U IWIMHIpA o0bémMe mpsMoOil  mpu3Mbl U 00BEME
76 OO0BEM NpsIMOI TPU3MBI 2 LWIMHIpA; pellaTh 3a/ladyM, CBSI3aHHBIE C
77 OO0BEM IMIIHH]Ipa 1 BBIUHCIIEHHEM O0BEMOB DTUX TEN
§3006BEMBI HAKITOHHOU 4 BoeiBoguTh MHTETpanbHylO (opMyny Ui
MIPU3MBI, TUPAMUJIBI U KOHYCa BBIUKCIICHUS] 00BbEMOB TeNl U JI0Ka3bIBaTh C
78 Beruncnenmne o0bEMOB Tel ¢ 1 e€ rmomompl0 TeopeMbl 00  00BEME
MTOMOIIBIO0 HHTETpaJia HaKJIOHHOM MpHUMBbI, 00 00BEME IUpaMubI,
79 OO6BbEM HAKJIOHHOHN NPU3MBbI 1 00 00bEéMe KOHYCa; BEIBOJIUTH (POPMYITBI 1151
80 OOBEM UpaMuUIbI 1 BBIYMCIICHUS 00BEMOB yCEYEHHOU
81 O0BeM KOHYca 1 nupaMuJbl 1 YyCCYCHHOIO KOHYCa, peIIaTh
3a/layd, CBSI3aHHBIE C  BBIYHCICHUEM
00BEMOB 3TUX TET
§4 O6BEM 1mapa u MI01A b 4 dopMyIUpoOBaTh U J0Ka3bIBaTh TEOPEMY 00
cepsl 00bEéMe mIapa U ¢ e€ MOMOIIBI0 BHIBOAMTH
82 O0BEM mapa 2 dhopmyiny iomnanu chepsl pemarh 3a1a4u ¢
84 [Tnomane cheps 2 npuMeHEeHUEeM (HopMyIT 00bEMOB Pa3IMIHBIX
Ypok 006001IeHNS 1 1 TeN
CHCTeMAaTH3allui 3HAHUN
Kontponbnas padota 1
«OO0BEMBI TEI»
3auet Ne5 1
I'naea IV. BekTopsl B 7 dopMynupoBaTh ONpeAeIeHUEe BEKTOPa, €ro
MPOCTPAHCTBE JUTMHBI, KOJJTAHEAPHBIX U PABHBIX BEKTOPOB,
§1 ITonsTHE BEeKTOpa B 1 HPUBOJIUTH pUMepBI ¢buznyeckux
IPOCTPAHCTBE BEKTOPHBIX BEITMYNH
38,3 | Ilonsarue BekTopa. PaBeHcTBO 1
9 BEKTOPOB
§2CnoxxeHre U BEIYUTAaHUE 2 OOBACHIATb, Kak  BBOIATCS  JEHCTBHUS
BEKTOPOB. Y MHOXCHHE CIIO’)KEHHSI BEKTOPOB, BBHIYUTAHHE BEKTOPOB
BEKTOpa Ha YHCIIO U YMHO)XEHHE BEKTOPOB Ha YMCJIO, KAKUMHU
40 Clio)keHHe ¥ BbIYMTaHUE 1 CBOWCTBAaMH OHH 00JaJal0T, YTO TaKoe
BEKTOPOB MIPABUIIO TPEyroJbHHKA, MIPaBUIIO
41 CyMMa HECKOJIBKUX BEKTOPOB 1 napauiesorpaMma " IIPABHUIIO
42 YMHOXEHHE BEKTOpa Ha MHOTOYTOJIbHUKA  CJIOXKEHHUS  BEKTOPOB;
YHCIIO pemaTh 3a7adu, CBA3aHHBIC C JCHCTBUSIMH
HaJl BEKTOpaMH
§3 KommiiaHapHbIe BEKTOPBI 2 OOBACHATH, Kakue BEKTOPHI Ha3bIBAIOTCS
43 KomrmiaHapHbie BEKTOPBI 1 KOMILJIaHAPHBIMU; ¢dbopMynupoBaTh 51
44 [IpaBuio napanienenunena 1 JIOKa3bIBaTh  YTBEPXKJIEHHE O NpU3HAKe
45 PasnoxxeHne BekTopa 1o KOMIIJIAHAPHOCTH TPEX BEKTOPOB;
TPEM HEKOMILJIaHAPHBIM OOBSICHATh, B YEM COCTOMT IPABUIIO
BEKTOpam napasiesenumne1a CIIOKEHHUS TpEX
Ypok 06001IeHus 1 1 HEKOMIITTaHAPHBIX BEKTOPOB;
CHCTEMAaTH3aLNN 3HAaHUH (dbopMynupoBaTh U JOKa3bIBATh TEOPEMY O
3auer Ne6 1 pa3oXeHUu JI000r0 BEKTOpa MO TpEM

JaHHBbIM HCKOMITJIAaHAPHBIM BCKTOPAM;
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NPUMEHSATh  BEKTOPbl  IMPH  PELICHUU
reOMETPUUECKUX 3a7a4
I'naga V. MeTtoa KoopaAuHaAT 12 OOBACHATH, KaK BBOJIUTCS HPSIMOYTOJIbHAs
B IpocTpaHcTBe. [BUKeHUs cucreMa KOOpAMHAT B IPOCTPAHCTBE, Kak
§1 KoopauHatel TOYKH U 3 ONPEACISIIOTCS KOOPAMHATBI TOYKM M Kak
KOOPJMHATHI BEKTOpa OHM  HAa3bIBAIOTCS, Kak OIpelesatoTcs
46 [IpsimoyronbHast cucrema 1 KOOp/AMHATHl BEKTOpa; (GOpMyIupoBaTh H
KOOpJIUHAT JI0Ka3bIBaTh YTBEP)KACHUSA; O KOOpPAHMHATaX
47 KoopauHatsel BekTOpa 1 CYMMBI U pPa3HOCTH IBYX BEKTIOpPOB, O
48 CBs3b MEX 1y KOOpJAUHATAMH KOOpJIMHATaX TMPOU3BEJCHUSI BEKTOpAa Ha
BEKTOPOB M KOOPAMHATAMU YHUCIIO, O CBA3M MEXIy KOOpAMHAaTaMHU
TOUEK BEKTOpPa M KOOpAMHATAMU €ro KOHIa U
49 IIpocreiimue 3a1aun B 1 Hayaja; BBIBOAMTH M HCIOJB30BaTh IIpU
63 KOOpJMHATAX pemieHun  3anad  GOPMYJIBl  KOOpPIWHAT
YPaBHeHHe C(l)epl)l CCPpCAHbI OTPE3Ka, MAJIUHBI BCKTOpa U
paccTOsSHUSL  MEXAy JABYMS  TOYKaMHU;
BBIBOAWTH ypaBHEHHE CQepsl JTaHHOTO
pajauyca ¢ HEHTPOM B JaHHOU TOYKE
§2 CxansipHOoe NpOU3BEIACHHE 4 OOBSCHATDH, KaK ONPEAEISAETCS Yroid MEXIY
BEKTOPOB BEKTOpaMu; (POpMyYIHpPOBaTH OMpeeieHUue
50 Yron Mexay BEeKTopamu 1 CKaJSIPHOTO  IPOU3BENEHUS  BEKTOPOB;
51 CkanspHoe mpou3BeieHue 1 (bopMyIHpOBaTh U JIOKa3bIBaTh
= BEKTOPOB YTBEPKACHUSI O €r0 CBOMCTBAX; OOBSICHATD,
E. 52 Brruncnenue yrioB Mexy 2 KaK BBIYHUCIUTBb YroJl  MEXAY ILB}:MH
E MIPSIMBIMU U MIJIOCKOCTSIMU IMIPpAMBIMH, a TAKXKC YroJl MCXKAY IMpPsIMOU U
S IUIOCKOCTBIO, UCIIOJIB3YS BBIpa)KEHUE
o CKaJISIPHOTO MPOU3BEIEHUS BEKTOPOB uepe3
UX KOOPJIMHATBHI, TNPUMEHATH BEKTOPHO-
KOOpJAMHATHBIAH  METOJ  MpH  pElIeHUuU
TF€OMETPUUECKUX 3a7a4
§3 JIBmokeHUS 2 OOBsCHATh, YTO Takoe OTOOpaKEeHHE
54,5 | LlenTpanbHas cUMMeTpUs 1 IpOCTpaHCTBAa Ha ce0s M B KaKOM CiIydae
5,56 | OceBast cuMMeTpHs OHO Ha3bIBAETCS JIBUKEHUEM MPOCTPAHCTBA;
3epKabHas CHMMETpUs OOBSICHATh, 4YTO  TaKoe  LIEHTpalbHas
57 [TapatensHBIN EPEHOC 1 CUMMETpHUSI, OCEBasE CUMMETPHS, 3€pKAIIbHAS
Vpok 00001meH s 1 1 CUMMETpUS M TapajjIeNbHBI  IMEpeHoc,
cUCTEMaTU3alluy 3HaHUU 000CHOBBIBAThH YTBEPXKACHHUA O TOM, YTO OTHU
KonTponbHas pabota 1 OTOOpaXeHHsl MPOCTpPaHCTBA Ha  ceds
«MeTto J1 KOOpAWHAT B SABJISIFOTCSL JBUXCHUAMU IMPUMCHATH
MIPOCTPAHCTBE. I[BI/I)KGHI/IH)). JABMOXXCHUA U HpCO6paBOBaHI/IH HO,Z[06I/ISI npu
3aueT No7 1 pELIeHNY TeOMETPUYECKUX 3a/1a4
3ak/0uuTebHOE 14
NOBTOPEHHE NPH
MOATr0TOBKE K UTOTOBOM
aTTeCTally 110 TeOMETPHH
Bcero 68
Uroro 170
COT'JIACOBAHO COTI'JTACOBAHO COT'JIACOBAHO

IIporokoin 3acenanus MO

(U3HKO-MaTEMATHYECKOTO MK
ot 30.08.2019 rozga Ne 1

T.A. JaHuwioBud

H.A.HaymoBa

ITonnucek pykoBoaurenst MO

Or «

3amecturens nupektopa no YBP  3amecturens nupekropa no YMP

H.B.IlenmuxoBa

Or « »
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