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AHHOTALUA

Jannas paboyasi mporpamma perjaMeHTUPYET COJIepKaHUE U OpTraHU3AINIO
00pa3oBaTeIbLHOIO Mpolecca no Mmarematuke B 10 knacce.

Pabouas mporpamma mo marematuke 10 Kiacca cocTaBlieHa Ha OCHOBE
CIEAYIOIIUX TOKYMEHTOB:

1. ®enepanpabiii 3akoH PO «O06 o6pazoBanuu B Poccuiickoit Denepamnmm»
oT 29 nexadbps 2012 1. Ne 273-D3

2. @epepanbHBI rocydapCcTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT OOIIEro
o0pa3oBaHHsI BTOPOro MOKoJieHHs (mpuka3 MuHucTepcTBa 00pa30BaHUsA U HAYKH
Poccuiickoii ®@enepanuu ot 17 pexabpst 2010 r. Ne 1897, 3apeructpupoBan
MuntoctoM Poccun 01 deBpainst 2011 roma, peructpanvoHnHbiii Homep 19644);

3. O06s3aTeIbHBII MUHUMYM COJIEPKaHUSI OCHOBHOI'O OOIIET0 00pa3oBaHMs
(ITpuxa3z Muno6pazoBanusi P® ot 5 mapta 2004r. Ne1089);

4. ®enepanbHblil nepeyeHb Y4€OHUKOB, pPEKOMEHI0BAHHBIX MUHUCTEPCTBOM
oOpa3oBaHust U Hayku P® Kk uCHojb30BaHHI0O B 00pa3oBaTelbHOM IIpoOLIECCE B

00111€00pa30BaATENbHBIX YUPEKICHUSIX.

Conep:xanue y4eOHOro nmpeamMera
AJiredpa M Ha4YaJI1a MATEMATHYECKOI0 aHAJIN3A.

1. deiictBuTe IbHBIE ynca (13 yacoB)

[TonsiTne HatypanbHOro umcia. MHoxectBa yucen. CBOWCTBa AEHCTBUTEIIBHBIX
yucei. [lepectanoBku. Pazmemienusa. CoueTanusi.

OcHOBHas 1EIb — CUCTEMATU3UPOBATh U3BECTHBIE U U3YUYUTh HOBBIE .CBEIECHUS
O IEVICTBUTEIBHBIX YHCIIAX.

[Ipy m3ydeHuu MEepBOM TEMbI CHaydajlla MPOBOAUTCS MOBTOPEHUE HM3YYEHHOTO B
OCHOBHOM IIKOJE MO TeMe «JIeHCTBUTENbHBIE YHCA». 3aTeM H3Yy4aroTcs
MEPECTAaHOBKU, Pa3MEUICHUS] U COYETAaHUA. 3]1eCh BAXKHO TMOHSITH PA3HUILy MEXKITY
HUMH U HAYYUTHCS TPUMEHSTh UX MPU PEUICHUU 3a7a4.

2. PannoHa/ibHbIe YPABHEHHS U HepaBeHCTBA (25 yacoB)



Panmonaneueie BbipakeHus. Popmynsl OuHoma HpioTOHa, CyMMBI M pa3HOCTH
creneHeil. PannoHaneHble ypaBHEHUS. CUCTEMBI PALIMOHAJIBHBIX YpaBHEHHA. MeToj
MHTEPBAJIOB pEIICHHWS HEpaBeHCTB. PamuvonanbHble HepaBeHcTBAa. Hectporue
HepaBeHCTBA. CUCTEMBI pallMOHAIBHBIX HEPABEHCTB.

OcHoBHasl 11enb — CPOPMUPOBATH YMEHUS pEIIaTh PallMOHAIbHbIE YPABHEHUS U
HEPABEHCTBA.

IIpu n3yyeHun 3TOM TEMBI CHayasa IOBTOPSIOTCS U3BECTHBIE U3 OCHOBHOM IIIKOJIBI
CBEICHUS O pALUOHAIBHBIX BBIPAKEHUAX. 3aTE€M OTH CBEACHUS JIONOJIHAKOTCS
¢opmynamMn OuHomMa HBIOTOHA, CyMMBI M Pa3HOCTH OJMHAKOBBIX HaTypaJlbHBIX
creneHeld. IlOBTOpsIIOTCS cTapple M TNPUBOAATCA HOBBIE CIOCOOBI pElIeHHs pa-
LIMOHAJIbHBIX YPABHEHUH U CUCTEM PALMOHAIBHBIX YPABHECHHM.

PaccmarpuBaeTcss METO MHTEPBAJIOB PELIEHNS HEPABEHCTB BUA

(x-x;) ... (x-x,) > 00U (X - Xyx) ... (x-x,) <0. (*)

OH OCHOBaH Ha CBOWCTBE JIByWIEHAa X - a OOpaliatbcsl B HYJb TOJBKO B OJHOM
TOYKE ¢, IPUHUMATh NOJIOKUTEIIBHBIE 3HAYEHUS I KQXKI0TO X > d U OTPULATEIIbHBIE
3HAQ4YEHUS Uil KaXI0ro x < qg. PemeHne cTporux pannroOHAaJbHBIX HEPABEHCTB
CBOJMTCS K PEIICHUIO HEPaBEHCTB BuAa ().

Hectporue HepaBeHCTBa BBOIATCS TOJBKO IIOCIE PAaCCMOTPEHHUSA BCEX CTPOTHX
HepaBeHCTB. 1A pelIeHuss HECTPOroro HEpPaBEHCTBA HAAO PEIIUTh YPaBHEHHUE H
CTPOTOE€ HEPABEHCTBO, a 3aTeM OOBEIMHUTH BCe HaljeHHble pemieHus. [locie atoro
paccMaTpUBAIOTCS CUCTEMBI PAllMOHAJIBHBIX HEPABEHCTB.

Kontponbaast pabora Nel comepX uT 3agaHusi Ha YHOPOLIEHHUE JPOOHO-
PAlMOHAIBHBIX BBIPAKEHUM, PEIICHHE PAlUOHAIBHBIX YPaBHEHHUW W HEPaBEHCTB,
J0Ka3aTeNIbCTBO alredpanvyecKux HEPaBeHCTB.

3. Kopens crenenu n (8 uacos)

[Tonsitus ¢ynkuuu u ee rpaduxa. Oynkuua y = x". [loHsATHE KOpPHS CTENEHH 7.
KopHu yeTHOI u HeueTHOU creneHeil. Apudmernueckuil kopeHb. CBONCTBAa KOpHEH
CTEIICHH 71.

OcHOBHaA 1LEJIb — OCBOUTH MOHSTHS KOPHS CTENEHU 7 U apu(PMETHYECKOTro
KOpHSI; BbIpa0OTaTh yMEHHE NPeoOpa30OBbIBATh BBIPAXKEHHS, COJCpPKAIIME KOPHU
CTEIICHH 71.

[Ipu m3ydeHun 3TOM TeMbl CHayajda HallOMUHAKOTCS OIpenesieHUus (pyHKUUU U ee
rpaduka, cBoiictBa ¢pyHkuuu y = x". CyliecTBOBaHHUE JBYX KOpHEW YETHOW CTENeHU
U3 MOJIOKUTENBHOTO YHCIIa U OJTHOTO KOPHS HEUETHOW CTENEeHM U3 JIF000ro JeHWCTBHU-
TEJIbHOTO YMCJIA MOKA3bIBACTCA N'€OMETPUYECKU C OMOPOM Ha HENPEPBIBHOCTH Ha R
¢yukmuun  y = x". OcCHOBHOE BHHMMAaHHE YJACNAETCS W3YYCHUIO CBOMCTB
apu(pMETUYECKUX KOpPHEH U HUX NPUMEHEHUI0 K MpeoOpa30BaHUIO BBIPAKECHUI,
COJZIEpKaIlINX KOPHHU.

Kontponpnas pabora Ne2 coaepXuT 3aJaHusi Ha BBIYUCICHUE 3HAYCHUM
BBIPQKEHU C KOPHSAMM CTEIEHUM N, YIPOLICHUE HPPALMOHAIBHBIX BBIPAKECHUM,
n30aBJIEHUE OT UPPALMOHAIIBHOCTH B 3HAMEHATENE IPOOH, BBIHECEHUE MHOKUTENS U3-
oA KOpHsS, BHECEHHWE MHOXHUTEIS MO KOPEeHb, UCIOJIb30BaHUE (Dopmyn



COKpPAlIEHHOIO YMHOXKEHMS MW ONPEACICHUS MOAYJSA YHCIA Ul YNPOLIEHUS
BBIPAKEHUN C KOPHSIMU.

4. CreneHb NMOJIOKUTEILHOT0 Yuciaa (154yacos)

[loHATHE W CBOWCTBAa CTENEHM C pPANMOHAIBHBIM ITOKasaresneMm. lIpexen
noclie[oBaTeNbHOCTU. beckoHeuHo yObIBaromias reomeTpuyueckas mnporpeccusi. Yucno
e. [loHsTHEe cTeneHn ¢ MppallMOHAILHBIM Noka3areneM. [lokazarenbHas QyHKIHS.

OcHOBHAas UEIb — YCBOUTh NOHATHA PALMOHAIBHOW WM HMPPALMOHAIBHOU
CTENEHEN MOJI0KUTEIILHOTO YKHCIIAa U TOKa3aTeIbHOU (DYHKIIUH.

CHavasia BBOJSATCSI MOHSTHE PALMOHAIBHOW CTEIEHH IOJOKUTEIBHOTO 4YHCIAa U
U3YYaroTCsl €€ CBOKMCTBA. 3aT€M BBOJUTCS MOHATHE IPEAEa MOCIEA0BATEIbHOCTU U C
€ro TIOMOMIbI0 HAaXOAMUTCA CcymMMa OECKOHEYHO YOBIBAIOUIEH TIeOMEeTpUYEeCcKOn
Iporpeccuu U omnpeaessieTcss 4ucino e. CreneHp ¢ MppalMOHAIBHBIM IOKAa3aTelIeM
ONpENENAETCS C MCHOJB30BAHUEM TIpPEZEna IOCIECI0BATENIBHOCTH, IIOCIE YEro
BBOJIUTCS MTOKa3aTeNbHAsl (PYHKIUS U U3Y4alOTCs €€ CBOMCTBA U TpaduK.

Kontponrnas pabora Ne3 comepkuT 3aJaHus Ha COOTBETCTBHE CTEIEHU C
OpOOHBIM MMOKA3aTENIEM KOPHIO C HATYpalbHBIM MOKA3aTEJIEM, BBIYMCICHUE 3HAYCHUN
YUCJIOBBIX BBIPAXXEHHM, COAEpk AIIMX CTENEHU C APOOHBIM IOKA3aTENIEeM U KOpPHH,
MOCTpOeHUE TpadUKOB MOKA3ATENbHBIX (PYHKINI U EPEYUCICHUE UX CBONCTB.

5. Jlorapu¢mnsi (8 4acoB)

[Tonsitue u cBoiictBa norapudmos. Jlorapudmuueckas dbyHkuus. Jecamuunvlil
Jo2apum (MpuodIUNCEHHbLE BIUUCTEHUS).

OcHoOBHas 1eIb — OCBOUTh TMOHATUS Jorapudma u JorapupmMUIecKoin
byHKIMHM, BbIPAaOOTaTh YMEHHUE MPEoOPa30BbIBATH BBIPAKEHUS, COJCpIKAIIHEC
norapupMsl.

CHauana BBOASTCS TOHATHS Jorapudma, JIECATHYHOTO U  HATypaJbHOTO
gorapu(MoB, U3y4aloTCid CBOWcTBa JiorapumoB. 3aTeM paccMaTpUBAETCS
norapupmMuyeckas PyHKIUS U U3YHaIOTCS €€ CBOWCTBA U rpaduK.

N3yyaroTcst CBOMCTBA AECATUYHOrO Jorapu@ma, IMO3BOJSIONIME MPOBOIUTH
MPUOIMKEHHBIE BEIYUCIICHUS C TIOMOIIBIO Ta0JIUII JIorapu(MOB U aHTHIIOTapU(MOB.

6. IloxazarenbHble U JorapupmmuyecKkue ypaBHeHus1 1 HepaBeHcTBa (14

4acoB)

[Ipocreiimne moOKazaTeNbHbIE U JIOTapU(PMUYECKHUE YpaBHEHHs. YpaBHEHUS,
CBOJISIIIMECS K ITPOCTEUIINM 3aMEHOW Heus3BecTHOro. [Ipocrenmume nokasareabHble U
norapupMuyueckre HepaBeHCTBAa. HepaBeHCTBa, CBOSIIMECS K MTPOCTEUIIINM 3aMEHON
HEHU3BECTHOTIO.

OcHoBHass 1enb — copMupoBaTh YMEHHME peliaTh IOKa3aTelbHbIE U
norapu(pMUUYECKHe YpaBHEHHUS U HEPABEHCTBA.

ChHavasnia W3y4darOTCAd MPOCTEUINNE IIOKA3aTENIbHbIE YPABHECHUS, HAXOIATCS HX
penieHus. 3aTeM aHaJIOTUYHO U3YyYaroTCsl MPOCTEUINE J0rapu(pMUUYECKUE YPABHEHUS.
Jlanee paccMaTpuBarOTCs YpaBHEHHUS, PELIEHHWE KOTOPBIX (MOCJIE BBEACHHS HOBOTO
HEU3BECTHOTO [ W pEIICHHUS MOJYyYMBLIETOCS  PAalMOHAIBHOTO  YpPaBHEHUS
OTHOCUTEIBHO #) CBOAMTCS K PEIICHUIO TMPOCTEHIIEero Moka3aTeabHoro (Uiau
norapu(pMUIECKOro) ypaBHEHHUS.



[Io Takoil e cXeMmMe U3y4aloTCs HEPABEHCTBA: CHAdala MPOCTEUIIne
MOKa3aTeNbHbIC, 3aTeM MpOCTeHIme orapudMuUecKue, 1 HaKOHEI, HEPaBEHCTBA,
CBOJSIIMECS K ITPOCTENIIIUM 3aMEHON HEU3BECTHOTO.

Kontponbnas paGota Ned4 comepuT 3agaHusi Ha BBIUYHCICHUE BBIPAXKCHUH,
colepkammx  JorapudMbl,  pEHIeHHEe  NPOCTEUIIUX  TOKAa3aTelbHbIX U
norapu(MUUECKUX YPAaBHEHMM W HEPABEHCTB. A TakKe YpaBHEHUI U HEPABEHCTB,
CBOJISIIIUXCS K IIPOCTEUIIINM 3aMEHOU IIEPEMEHHOM.

7. Cunyc u kocunyc yrJa (11 gacos)

[Touarue yrna u ero mepsl. OnpeeneHne CUMHyca U KOCHMHYCa YIJIa, OCHOBHBIE
bopMysbl 411 HUX. APKCUHYC U apKKOCUHYC. [Ipumepsl UCnonb308anus apKCcuHyca u
apKKocuHyca u popmynvl 015 HUX.

OcHOBHas 1EJIb — OCBOUTH MOHSATHUSI CHHYCA U KOCHHYCA MPOU3BOJIBHOTO YTJIa,
M3Y4YUTh CBOMCTBA (DYHKIIMI yIJIa: Sin a U cos a.

Ucnonb3ys sA3bIK MEXaHUKHU, BBOJUTCS TOHSATHE YIVIa KAaK pe3yJibTara MOBOPOTA
BEKTOpa. 3aTeM BBOJSITCS €ro rpaaycHas U paauanHas mepbl. C UCIHOIb30BaHUEM
€MHUYHON OKPYXKHOCTH BBOJSITCA TOHSTHS CHUHyCa W KOocuHyca yria. M3ywarorcs
cBoMcTBa (DYHKIMUA SIn a U COS a Kak (DyHKIUMU yryia a, JOKa3bIBAIOTCS OCHOBHBIC
dbopmynbl juisi HUX. BBOASTCS MOHATHUS apKCHHyCa M apKKOCHMHYCAa YHCJa U C UX
MMOMONIBIO PEIIAIOTCS 33/1a4d Ha HAXOXKIEHUE BCEX YIJIOB, JUJISl KaXKIOrO0 M3 KOTOPBIX
sin a (MK cos a) paBeH (OOJIBIIIE WK MEHbIIIE) HEKOTOPOTO YHCIIA.

8. Tanrenc u koranrenc yriaa (10 yaca)

OmnpeneneHus TaHTEHCAa W KOTaHTEHCA yria U OCHOBHBbIE (OPMYJBI Uil HHX.
ApKTaHT€HC UM  apKKOTaHTeHC. [lpumepvl ucnoivzosamus apkmaneenca u
ApKKOMmMaHzeHca u popmynol OJisi HUX.

OcHOBHas 1EIb — OCBOUTH MOHSTHUS TAHIME€HCA W KOTAHTE€HCA MPOU3BOJBHOTO
yIJia, U3y4nuTh CBOMCTBA QYyHKIIMM yria: tga u ctga.

TaHreHC W KOTAaHTEHC yrja a OMpeAeISIIOTCS KaK C MOMOIIbI0 OTHOIICHUH Sin a U
COs a, TaK M C TIOMOLIBIO OCEH TaHreHca M KoTaHreHca. M3ywaroTcs cBOICTBa
byHkuMii tga u ctga xkak (QyHKUMI yria a, JOKa3bIBalOTCS OCHOBHBIE (DOPMYJIIBbI IS
HUX.

BBoasTca TNOHATHMA apKTaHTeHCa W APKKOTAHINE€HCAa 4YHCiIa U C WX IOMOIIBIO
pelarTcs 3aJa4yd Ha HAXOXIAEHUE BCEX YIJIOB, I KaXIOro U3 KOTOpBIX tga (mim
ctga) paBeH (OOJIbIIIC WM MEHBIIIE) HEKOTOPOTO YHCIIA.

KontponpHnas paGora Ne5 coaepXur 3aJaHMs Ha BBIYUCICHHUE 3HAYCHHM
TPUTOHOMETPUYECKUX BBIPAXKEHUM, COJEPKAINUX TPUTOHOMETPUUYECKUE BEIMYUHbI
OCHOBHBIX YIJIOB, YNPOILIEHUE BBIPAKEHUHN C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX
TOXAECTB U (HOPMYJT TIPUBEICHUS, BBHIUUCICHUE HEM3BECTHBIX TPUTOHOMETPUUECKUX
(GyHKIIMHA 1O OJHOM 3aJaHHOM, BBIYMCIECHUE 3HAUYCHWM BBIpAKEHUU, COJEpKAIIUX
oOpaTHbIe TPUTOHOMETPUUECKUE QYHKIIHUH.

9. ®opmy.Jnbl ciaoxkenns (13 yacos)

Kocunyc cymmbl (M pazHocTH) ABYX yriioB. DOpMyJbl IS JOTOJHUTEIBHBIX
yrioB. CuHyc cymMMmbl (M pa3HOcTH) ABYX yrioB. CymMMa M pa3HOCTb CHUHYCOB U



KOCHHYCOB. @OpMyIIbI 17151 IBOWHBIX U MOJIOBUHHBIX YTIIOB. /Ipoussedenue cunycos u
Kocunycos. Popmynvt 018 MAH2EHCO8.

OcHOBHas 1ENb — OCBOUTH (HOPMYJIBI KOCHHYCa U CHHYCa CYMMBI U Pa3HOCTH
JABYX YIJIOB, BBIpA0OTaTh YMEHHE BBIMOJHATH TOXKIECTBEHHBIC MPeoOpa3OBaHuUs
TPUTOHOMETPUUECKHUX BBIPAKEHUN C UCIIOIb30BAHUEM BBIBEICHHBIX (POPMYJI.
CHayasia ¢ TIOMOIIBIO CKaJSIPHOTO MPOU3BEICHUSI BEKTOPOB JI0Ka3bIBaeTcs (popmyia
KOCHHYCa Pa3HOCTH JIBYX YIJVIOB. 3aT€M C IIOMOILBIO CBOMCTB CHHYCA U KOCHHYCaA yIja
U JI0Ka3aHHOM (OpMyJibl BBIBOASTCS BCE INepeduciieHHble (opmyinbl. Mcnonbiys
J0Ka3aHHbIe (DOPMYJIbI, BBIBOASATCS (POPMYJIbI Ul CHHYCOB U KOCUHYCOB JBOWHBIX U
IIOJIOBUHHBIX YIJIOB, a TaKKe JUIsl NPOU3BEIAECHUS CHHYCOB M KOCHUHYCOB YIJIOB.
Haxkowneri, BeIBOASTCS (GOPMYJIIBI 171l TAHT€HCA CYyMMBI (Pa3HOCTH) IBYX YIJIOB TaHT€H-
ca JBOMHOrO M MOJIOBUHHOIO YIJIOB, JUJISl BHIPAXKEHHUSI CMHYCa, KOCUHYCAa M TaHTeHca
yIila 4epe3 TAHT€HC MMOJIOBUHHOTO YTJIA.

10. Tpuronomerpuyeckue (PyHKIHUN YUCI0BOro aprymenra (16 yacos)

OYHKIMH )y = SINX, Y = COSX, V = IgX, ) = CIgX.

OcHOBHasA 1enb — U3YYUTh CBOWCTBA OCHOBHBIX TPUTOHOMETPUUYECKUX
(GyHKUMIA U UX TpadUKOB.

CHayasia TOBOPUTCSI O TOM, YTO XOTA (PYHKIIMSI MOKET BBIPa)KaThb 3aBUCHUMOCTH
MEXAy pa3HbIMM (U3MUECKUMU BEJIMYMHAMH, HO B MaTEMaTUKE MPHUHSTO
paccmatpuBaTh GyHKIMM )y = f(x) Kak ¢yHkuud uyucna. I[loatomy 31ech u
paccMaTpuBalOTCd TPUTOHOMETPUYECKHE (DPYHKIMHM YHCIOBOIO apryMEHTa, HX
OCHOBHBIE CcBoOiicTBa. C HCIOJIb30BAHUEM CBOMCTB TPUTOHOMETPUUECKUX (YHKIUI
CTPOSITCS UX TpaUKH.

[Ipy u3ydyeHUM 3TOM TEMbl BBOAMUTCS MOHATHE MNEPUOAMYECKON (YHKLIHMH U €€
IJIaBHOTO TIEPUOA, T0KA3BIBAETCS, UTO TJIABHBIA MEPUOA PYHKIUHN y = SIn X U J = COS
X €CTh YUCJIO 27,  TJIABHBIM NEepHOoJ QYHKIMHA y = tgX U ) = cfgX €CTh YUCTIO 7.

11.Tpuronomerpuuyeckue ypapHeHHs U HepaBeHcTBa (16 yacoB)

[Ipocrelimme TPUrOHOMETPUUECKHE YPAaBHEHUS. T PUTOHOMETPUUECKNE YPAaBHEHMUS,
CBOJSIIMECS K TMPOCTEUIINM 3aMEHOM HEU3BECTHOro. IIpuMeHEeHMe OCHOBHBIX
TPUTOHOMETPUUECKUX (OpMYJT IJsl peuieHus ypaBHeHUH. OAHOPOJHBIE ypaBHEHUS.
IIpocmeniuiue mpueconomempuieckue HepaseHcmad.

OcHoBHasg uenb — chopMHpoBaTh YMEHHE peulaTb TPUTOHOMETPUUYECKUE
YPAaBHEHUS U HEPABEHCTBA.

CHauana c oropoi Ha yMEHME pelaTh 3aJa4 Ha HaX0KJICHHE BCEX YIJIOB X TAKHX,
9T0 f(X) = a, THe f(X) — OJHa W3 OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIUH (SInX,
cosX, tgx, ctgx), pacCMaTpHBAETCS PEUIEHUE MPOCTEUIINX TPUTOHOMETPUUECKUX
ypaBHEHUH. 3aTeM pacCMaTpPUBAIOTCS YpaBHEHUsS, KOTOpPbIE (TMOCIE BBEIECHUS HOBOTO
HEU3BECTHOTO { W pEIIEHUs TOJYYMBIIErOCS PalMOHAIBHOIO  ypaBHEHUS
OTHOCUTEIBHO ) CBOJATCS K PEHICHUI0 MPOCTEUIIEro TPUTOHOMETPUUECKOTO
ypaBHeHus. PaccmaTpuBaroTcs crocoObl pelieHrus TPUTOHOMETPUUYECKUX YpaBHEHUN
C IOMOILIbIO OCHOBHBIX TPUTOHOMETPUUYECKUX (DOPMYIT U, HAKOHEII, pACCMAaTPUBAIOTCS
OJIHOPOJIHbIE TPUTOHOMETPUYECKUE YPABHEHHUS.



C omopoit Ha YMEHHE peliaTh 3a7a4i Ha HaXOXKJIEHWE BCEX YIJIOB X TaKHX, 4TO f
(X) > a, umu f (X) < a, Tae f(x) — oJHa U3 OCHOBHBIX TPUTOHOMETPHUCCKUX (PYHKITUH,
paccMaTpHUBaETCS PEIICHUE MPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB. 3aTeM
paccMaTpHUBalOTCSl HEPABEHCTBA, KOTOPbIE (IOCIIE BBEICHUS HOBOTO HEU3BECTHOTO ¢ U
pEICHUS MOTYYUBIIEr0Cs PAllMOHAIIBHOIO HEPABEHCTBA OTHOCUTENBHO #) CBOJATCS K
PELIEHUIO TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Kontponbnast pabota No7 coaepXuT 3aaHusi Ha pEIICHUE MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, PEIICHUE YPABHEHUI, CBOISIINXCS K
OPOCTEMIINM 3aMEHON NEPEMEHHOW, PEIICHUE TPUTOHOMETPUYECKUX YPABHEHUN C
MNOMOIIbI0  OCHOBHBIX  TPUTOHOMETpUYECKUX  (HOpMyl ©U  OJHOPOJHBIX
TPUTOHOMETPUUECKUX YPABHEHUM.

12. BeposiTHOCTBH coObITHA (6 Yaca)

[loHsiTHE M CBOIICTBA BEPOSITHOCTU COOBITHS.

OcHOBHAa4 1EJIb — OBJIAJACTh KJIACCUUECKUM MOHATHEM BEPOSITHOCTU COOBITHS,
M3YUYUTh €T0 CBOMCTBA U HAYUYUTHCS MPUMEHSThH UX TIPU PEILICHUH HECIOKHBIX 3aj1ay.

CHayvasia paccMaTpUBAIOTCS OMBITHI, PE3YJIbTaThl KOTOPHIX HA3bIBAIOT COOBITHUSMM.
Onpenensiercss BEpPOSITHOCTh CcOObITHA. PaccMarpuBaroTcs NpUMEpPbl BBIYUCICHUS
BEPOSITHOCTH COOBITHA. 3aT€M BBOJATCS TMOHSATUS OOBEAMHEHUS (CyMMBbI), Tepece-
yeHus (MPOU3BEJCHUS) COOBITUN U pacCMaTPUBAIOTCS IPUMEPHI HA IPUMEHEHUE ITUX
TIOHSITHH.

13. IToBTOpeHne Kypca ajaredOpbl U HaA4YaJ MaTeMaTHYeCKOro aHasiamusa 3a 10

kjace (18 yacos)
WTOoroBBINl KOHTPOJBHBIN TeCT cofepkut 14 3amanuii 00si3aTeNbHOM YacTd U 5
NOTIOJIHUTENIBbHBIX ~ 3ajaHuil. WX cojepkaHue  COOTBETCTBYET  TEKCTaM
JMAarHOCTUYECKUX padoT 1o nmoAaroroske k EI'D.

I'eomeTpus

BBenenue (8 yacos).

[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpun. Hekoropsle creacTBus u3
AKCHOM.
B sT0it Teme yuamuxcsi ¢paKTUYECKH BIIEPBBIE BCTPEUAIONIUXCS 37€Ch C MPOCTPAHCTBEHHOM
reomerpueii. [lo3ToMy BaXHYX poOJb B Pa3BUTHM NPOCTPAHCTBEHHBIX MPEACTABICHUN
UTPAIOT HarJIsHbIE TOCOOMS: MOJENIH, PUCYHKH, TPEXMEPHbIE YepTeKU U T. 1. VX mupokoe
NpUBJICYEHUE B THpolecce OOydeHUs MOMOXKET Yy4yalluMCs Jerde BOWTH M TEMaTHKY
npeamera. B Xxome pemeHus 3amad  ciuenyeTr 0OMBAaThCA OT YYalluXcs IPOBEICHUS
JOKA3aTeNIbHBIX PACCYKICHU.

I'nasa 1. [lapasjieIbHOCTH NPAMBIX U IJIOCKOCTEH (24 yacoB).

[TapamtenbHble npsiMble B IpocTpaHcTBe. [lapamnensHocTh Tpex npsmbix. [lapamienbHOCTD
psAIMOM M TIOCKOCTH. CKpelnBaromuecs npsMble. YTIIbl C COHANPABICHHBIMU CTOPOHAMU.
Yron wmexnay unpsmeimu. [lapamnensHele 1ockocTd. [Ipru3Hak mnapajuleIbHOCTH JIBYX
wiockocted. CBolicTBa napajuienpHbIX miaockocteil. Terparap. [lapannenenunen. 3agaun Ha
MOCTPOECHUE CEYECHUM.



W3ydenne Tembl HauMHAeTCs ¢ Oecelpl 00 akcHMoMax crepeoMeTpuu. Bce coolmraembie
yUYaIIUMCsI CBEJICHUS M3JIAaraloTCsl Ha HATJISATHOW OCHOBE MMyTeM 000OIICHHSI OYSBUIHBIX HITU
3HAKOMBIX MM TeoMmeTpuueckux ¢aktoB. llenecooOpa3Ho 3aBepmuTh Oeceqy paccka3oM O
PO aKCHMOMATHUKHA B TIOCTPOCHWH MaTeMaTH4ecKoW Tteopuu. JlaHHas Tema sBIseTCS
OTIOPHOW ISl JAJIbHEHIIET0 W3y4YeHHsI BCETO TeoMeTpudeckoro marepuaia. OCHOBHOM
MaTepuall 3TOW TEMBI MOCBSIICH (POPMHUPOBAHUIO TPEACTABICHUN O BO3MOXHBIX CIIydasx
B3aMMHOTO PACIIOJIOKEHUSI TMPSMBIX M IUIOCKOCTEH, MPUYEeM aKIEeHT JelacTcsl Ha
(dbopMHUpOBaHHE YMEHUSI PacIiO3HABATh ATH CIIy4au B pEalbHBIX QopMax (Ha OKpYKAIOIIUX
MPeaMeTax, CTePEOMETPUICCKIX MOJICIISIX U T. 11.). [Ipu pereHnn cTepeoMeTpuuecKux 3a1ad
Ha BBIYHCICHHE JUIMH OTPE3KOB 0CO00E€ BHHUMAHHUE CJENYeT YACIUTb OCMBICIEHHOMY
MPUMEHEHHIO ()aKTOB M3 Kypca TUIAHUMETPHUH.

I'naga 2. IlepnieHANKYASAPHOCTH NPSMBIX M INIOCKOCTEH (24 yaca).

[lepneHauKynaspHBIE  NpsAMBIE B IPOCTPAHCTBE,  NApAJUICNIBHBIE  IIPSMBIE,

MEPIEHAUKYJSIPHBIE K IIOCKOCTU. [IpH3HaK NEpHEeHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH.
Teopema 0 IIOCKOCTH, NEPIEHANKYISPHON NPAMON. Teopema 0 MpsAMON NEPIICHIUKYIIAPHON
K INIOCKOCTH. PaccTossHME OT TOYKHU [0 INIOCKOCTH. Teopema o Tpex NepHeHAuKyIspax. Yol
MEXIy NPAMOM M IUIOCKOCTBIO. JIByrpaHHBINM yrona. [lepneHauKylIsipHOCTh IUIOCKOCTEM.
[IpsAMOYTOBHBIN NapaJICICIUIIE.
B xome wu3yueHuss TeMbl 00OOLIAIOTCS W CHCTEMATH3UPYIOTCS 3HAHMSA YyYalllUXcs O
NEPNEHANKYIAPHOCTU MPSAMBIX, NEPIEHAMKYJISIPE U HAKIOHHBIX, U3BECTHBIE UM M3 Kypca
wianuMeTpun lloctosiHHOE OOpalieHne K 3HAaKOMOMY Marepuaily OyaeT crnocoOCTBOBATh
Oonee riayookoMy ycBoeHuio TeMbl. IlocrostHHOe oOpaleHue K Teopemam, CBOWCTBaM H
IpU3HAKaM Kypca IUIaHUMETPUU NP PEeIIeHUH 33/1a4 110 U3ydaeMol TeMe He TOJbKO OyneT
CIOCOOCTBOBATh BBIPAOOTKE YMEHHS pelllaTh CTEPEOMETPUUYECKUE 3a/1a4U JAHHOW TEMAaTHKH,
HO U MOCTYKUT XOPOIIEH MPOINENEBTUKON K H3YUEHHUIO CIEAYIOIINX TEM Kypca.

I'naBa 3. Muororpannuxku (20 yacos).

[Tonsstne MHororpanHuka. Ilpusma. Ilpmsma. Ilnomaas  NOBEPXHOCTH IPU3MBL.
[Tpu3ma. Haxnonnas mpusma. Perienne 3ama4 Ha HaXOK/IEHUE TIJIOMIAIHN TTOJHOM U OOKOBOM
noepxHoctH npusMel. [Iupamuna. [lupamuna. [lpaBunbHas nupamuga. Pemenue 3amad Ha
BBIYMCIICHUE IUIONIAAM IOBEPXHOCTH MNHUpPAMHUABL. YcedyeHHas nupamuaa. Cummerpus B
npoctpaHcTBe. [loHsATHE MPaBUIIBHOTO MHOTOTPaHHUKA. DJIEMEHThl CHMMETPHUH MPABUIbHBIX
MHOTOI'PAHHUKOB.

VYyamuecss yXe€ 3HAKOMBI C TaKMMHU MHOTOIPaHHHKaMH, Kak TETpadap H
napaienenumnen. Tenepb NPeACTOUT PACIIMPUTH NMPEACTABICHUS O MHOTOTPAHHUKAX M HUX
cBOlicTBax. B yueOHHMKEe HET CTPOroro MaTeMaTH4ecKOro OIpeNelIeHHs MHOTOTPaHHUKA, a
IIPUBOJUTCS JIMIIb HEKOTOPOE ONMCAHWE, TaK KAaK CTPOroe€ OINpEeNeCHHUE I'POMO3JIKO H
TPYIHO HE TOJBKO Il TIOHMMaHUs Y4YallUMHCS, HO W JJIA €ro npuMmeHeHus. M3yuenwne
MHOTOT'PaHHUKOB HY>KHO BECTH Ha HAIJISIIHOM OCHOBE, ONUPAsICh HA OOBEKTHI MPHUPOJBI,
MPEIMETBl  OKPYXKAIOLIEH JIEUCTBUTENBHOCTH. Bech TEOpEeTUUECKHM MaTepual TEMBbI
OTKOCUTCSA JHOO0 K TPSIMBIM MpHU3MaM, JIMOO K TPAaBWIBHBIM TMpPU3MaM H IPaBUIbHBIM
nupamuaaM. Bce Teopembl JOKa3bIBAIOTCS JOCTATOYHO MPOCTO, PE3YJbTaThl MOTYT OBITh
3amucanbl popmynamu. [1o3TOMy B TeMe MHOTO 3aja4 BBIYMCIUTEIBLHOTO XapakTepa, MpH
pELIEHUN KOTOPBIX OTpadaThIBAIOTCS YMEHHUsS YYalluXcsl MOJIb30BAaThbCS CBEJICHUSAMHU U3
TPUTOHOMETPUH, GOPMYJIaMHU TIIOIIACH.



I'naBa 4. BexTops! B npocTpancTie (20 yaco).

[Tonsitue Bexktopa. PaBeHcTBO BekTOpoB. ClokeHHE U BhIYMTaHHE BEKTOpoB. CymMma
HECKOJIbKUX BEKTOPOB. YMHOXEHHE BeKkTopa Ha uucio. KomrmianapHbie BEKTOpHI.
PaznosxeHne BekTopa no TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

OcHOBHOE BHUMaHUE YJENETC PEIIEHUI0 3a7a4, TaK KaK Mpy 3TOM YydYalllhecs OBJIaJIEBAIOT
BEKTOPHBIM METOJIOM.

Hrorosoe nosropenue ( 9uaca).



IINIAHUPYEMBIE PE3YJIBTATBI

3HATh:
* YTO M3y4YaeT MPEAMET CTECPEOMETPHS, aKCHOMbI CTCPEOMETPHH, CIICJICTBHUS M3
aKCHOM;

* ONpEACJICHHWE W MPU3HAKHU MAPAJIICTBbHBIX IUIOCKOCTEH, NPsIMOM U MJIOCKOCTH,
IJIOCKOCTEN B IPOCTPAHCTBE;

* ONpPEACNICHUE W MPU3HAKA NEPICHANKYISIPHOCTH MPAMBIX U IUIOCKOCTEW B
MPOCTPAHCTBE; TOHATUA O TMEPIEHAUKYJSAPE, HAKIOHHOW, MPOECKIUU
HaAKJIOHHO;

* BHUJbl MHOTOIPAHHUKOB, UX XapaKTEPUCTUKH, OCHOBHBIE TTOHSITHUS,

* TMOHSATHE BEKTOpa B TMPOCTPAHCTBE, CIIOKCHUE W BBIUUTAHUE BEKTOPOB,
YMHOKEHUE BEKTOPA HA YUCJI0, MOHSATHE KOMIUIAHAPHBIX BEKTOPOB.

YMeTh:
* pacIio3HaBaTh Ha YEPTEKAX U MOJEISIX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHUTH

TpEXMEPHBIE

00BEKTHI C X OIIMCaHMAMU, I/I306pa}KGHI/IHMI/I;
¢ OIMKCBIBATH B3aMMHOC PACIIOJOXKCHHUC IIPAMBIX H IUIOCKOCTEH B IMPOCTPAaHCTBC,

apryMEHTUPOBATh CBOM CYXKJICHHUSI 00 3TOM PacroIOKEHUH,

* AHAJIM3MPOBATh B MPOCTEUIIMX CIIy4YasX B3aMMHOE PACMOJIOKEHUE OOBEKTOB B
IIPOCTPAHCTBE;

*  M300pakaThb OCHOBHbIE MHOTOI'PAHHUKH; BBITIOJIHATH YEPTEKH MO YCIOBUAM 33/1a4;
* CTPOMUTbH MPOCTEUIINE CeUeHHs KyOa, TPU3MBbL, TUPAMUIbI;

* pemarh IUIAHUMETPUYECKUE W MPOCTEHIIME CTEpPEOMETPUYECKHUE 3aJlaud Ha

HaxXO0XKJEHUE TeOMETPUUECKUX BEIMYUH (IJIMH, YTJIOB, TUIONIa eh);

* WCMOJB30BaTh IPH PEHICHHM CTEPEOMETPUYCCKUX 3aJlad  IUIAHUMETPUYECKHE
(bakTel 1 METO/IBI,

* TIPOBOJIUTH JIOKA3aTEIBbHBIC PACCYKICHUS B XO€ PEIICHUS 3a1a4.

* WCIOJIb30BaTh OCHOBHBIC IOHSATHUS U AKCHOMBI TPH PEIICHUH CTaHIApTHBIX
3a/71a9 JIOTHYECKOTO XapakTepa, H300pa)kaTh TOYKH, IPSMBIC W IJIOCKOCTH Ha
YepTeKE IIPH PA3TMIHOM MX B3aMMHOM PACTIOJIOKEHUU B TIPOCTPAHCTBE.

* pasnuMyaTh TETPadAp W MapajuIeNeuIIe]]; ONPEACIITh B3aUMHOE PACIIOIOKEHUE
NPSIMBIX W TUIOCKOCTEH B MPOCTPAHCTBE, M300pa)kaTh MPOCTPAHCTBEHHBIC (PUTYPHI
Ha IIOCKOCTH.

Pa3IOKHUTh BEKTOP O TPEM HEKOMIUIAHAPHBIM BEKTOPaM, MPUMEHSTh TCOPHUIO K

PEUICHHUIO 3a/1a4 BEKTOPHBIM MCTO0OM.

Ncnonb30BaTh NpUOOpPETEHHbIE 3HAHUS W YMEHHUS B NPAaKTUUYECKOU

ACATCIBbHOCTH H HOBCGI[HCBHOﬁ KU3HU:

* I UCCIEAOBaHUS (MOJIETUPOBAHUSA) HECIOKHBIX MPAKTHUYECKUX CHUTyallMi Ha



OCHOBE M3y4YCHHBIX (DOPMYIT U CBOMCTB (pUryp;

* JUIs BBIYMCIICHUS TUIOIA/IeH TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PELICHUU
MPAaKTUYECKUX 33724, UCTONb3YsI PH HEOOXOIMMOCTH CIPABOYHUKU U BBIYUCIUTEIILHBIC
YCTPOMCTBA.

* pa3BUTHE JIOTUYECKOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXXEHUSA M
UHTYULUU, KPUTUYHOCTH MBIIUICHHUS HA YpPOBHE, HEOOXOJUMOM MJISl IPOJOJLKEHUS
00pa3oBaHUsI M CAaMOCTOSITENIBHOW JESITENbHOCTH B 00JaCTH MaTeMaTHUKU U €€
POU3BOJHBIX, B Oy Ty1el MpodhecCHOHATIBHOM e TETbHOCTH;

* BOCHUTaHHME CpEACTBAMH T'E€OMETPUU KYJIbTYpbl JINYHOCTU: OTHOUIEHUS K
MaTeMaTHKe KaK
YacTH 0OILEYET0BEYECKON KYJIbTYPhI



Crpykrypa kypca 10 kiacca

Ne cojeprkaHue MPOrpaMmmbl Bcero | B Tom yucie
YacoB | KOHTPOJIbH
Conaep:xaTesbHasi JUHUSA ajredpa bie paGoTHI
1 JleicTBUTE/IbHBIE YHCJIA. 13 -
Ilonarue HatypanbHOro yncna. MHoxkecTBa yncen. CBOMCTBA IEWCTBUTENBHBIX yucen. Meron
Marematuyecko wuHAyKuuu. IlepecranoBku. Pasmemenus. Coueranus. Jloka3aTenbCTBO
YUCJIOBBIX HepaBeHCTB. JlemuMocTe uensix uucen. Cpasnenue no mooymom.  3agaddl C
[[€JIOYMCIICHHBIMU HEU3BECTHBIMU.
2 PanuonajibHbIe ypaBHEHHS] M HEPABEHCTBA 25 1
Panmonansubsie BolpakeHus. Dopmynsl 6uHoma HblOTOHAa, CyMMBI U Pa3HOCTH CTEICHEH.
PanmonansHbie ypaBHeHUA. CUCTEMBI PAllMOHATIBHBIX YPaBHEHUNW. METOJ MHTEPBAJIOB PELICHUS
HepaBeHCTB. PaimonanbHble HepaBeHCTBA. CHCTEMBI pAlIMOHAIBHBIX HEPABEHCTB.
3 Kopens crenenn n 16 1
[Tonsitrie pyHkimu u ee rpapuka. OyHkius y = x™. [loHITHE KOPHS CTCIICHH /. KOPHH YETHOM U
HEYETHOU cTeneHeil. Apudmerndeckuii KopeHb. CBOWCTBA KOHEH cTeneHu n. DYHKIuUsA y = EE,
x>=0
4 CreneHb MOJI0KUTEJIBHOIO YHUCJIA 15 1
[TonsiTie M CBOMCTBA CTENEHM C PAMOHAIBHBIM IMOKaszareneM. lIpenen mocnenoBaTebHOCTH.
CgoiicTBa npenenoB. beckoHeuHo yObIBarolias reomerpudeckas mporpeccus. Yucno e. Ilonstue
CTEIECHM C UppallMOHAIbLHBIM MToKa3atesieM. [lokazarenbHas QyHKIHS.
5 Jlorapugmbi 8 -

[Tonsitue u croiicTa sorapudmos. Jlorapudmuaeckas pynkuus. Jlorapudm gucia. OcHOBHOE
norapupMuueckoe ToxaecTBo. Jlorapudm npousBeneHus!, 4aCTHOTO, CTETICHH; TIEPEX0]T K
HOBOMY OCHOBaHUI0. JleCATUYHBIN U HATypabHBIN JTorapudmel, anciio e. [I[peobpazoBanus
BBIPKECHHM, BKITIOYAIONTUX apu(METHUECKHE OTlepaIiiuy, a TAKKe orepaliuy BO3BEICHUS B




CTENEHb U JIOTapuPMUPOBAHMUSL.

6 IMoka3zaTeabHble U JorapudmMuyeckre ypaBHeHHsI 1 HEPABEHCTBA 14
[Ipocreiine norapu@MuUecKue YpaBHEHHS M HEPaBEHCTBA. YPAaBHEHUS M HEPABEHCTBA,
CBOJSIIIMECS K TPOCTENIIINM 3aMEHOM HEU3BECTHOTO.

7. CHHYC ¥ KOCHHYC yIJIa 11

[TonsiTre yraa u ero mepsl. Onpesiesienne CHHyca 1 KOCUHYCa yIila, OCHOBHBIE (DOPMYJIbI JIJIs
HUX. Apkcunyc u apkkocuryc.Dopmynsl npueeoeHusl.

8. TaHreHc 1 KOTAaHIeHC yrJia 10
OmnpeneneHus TaHreHCa W KOTAHI€HCA yIila U OCHOBHbIE (DOpPMyJbl IS HUX. Apkmaneenc u
APKKOMAH2EHC.

9. DopMyJIbI CII0KEHUSA 13
Cunyc, KOCUHYC U MAH2EHC CYMMbL U pazHocmu 08yx yenos. Cunyc u KOCUHYC 08OUHO20 Y2id.

Dopmynsl nonosuHHozo yeaa. llpeobpazoeanus cymmbi mpuecoHOMempuieckux QyHKyutl 8
npouseedeHue u npouseedeHus 8 Cymmy. Buipasicenue mpuconomempuyeckux @yHkyuil yepes
MAaH2enc noi08uHHo20 apeymenma. llpeobpasosanus mpueoHoMempu4ecKux 8blpaiceHuil.

10. Tpuronomerpuyeckne GyHKIUMH YMCJI0BOI0 APryMeHTa 9
DYHKIMM Y = SINX, Y = COSX, ¥ = tgX, y = ctgX.

1. TpuroHomerpuyeckne ypaBHeHUs] 1 HEPABEHCTBA 16
IIpocreiiiie TPUrOHOMETPUYECKHE YPABHEHUS. TPUTOHOMETPUYECKHUE YPABHEHUS, CBOISIIHECS
K MPOCTEUIINM 3aMEHON Hen3BEeCTHOTO. [IprMeHeHne OCHOBHBIX TPUTOHOMETPHUUECKUX (opmMyt
IUIsL pelieHust ypaBHeHUH. OOHOpOAHBIE YpaBHEHWs. [Ipocmeuwiue mpucoHomempuieckue
Hepasencmea. HepaBeHCTBa, CBOASIIMECS K MPOCTEHINMM 3aMEHONM HEW3BECTHOI'O, BBEICHHE
BCIIOMOTI'aTeJIbHOTO YTJIa.

12. BeposiTHOCTBH cOOBITHA 6

[TonsTust U cBOMCTBA BEpOSATHOCTH cOObITUS. TabiuuHoe 1 rpaduyecKkoe MpeiCTaBICHUE
naHHbIX. Yucnosvie xapakmepucmuxu ps0oe dannsix.IloouepeHblil 1 OJHOBPEMEHHBIN BbIOOD
HECKOJIbKUX 3JIEMEHTOB U3 KOHEYHOTO MHOXECTBA. DOPMYJIbI UHCIIA IEPECTAHOBOK,
coueTaHuipasmenieHuil. Pemenre komOuHaTopHbiX 3aaa4. @opmyna ounoma HeroToHa.




CaoiicTBa OuHOMUANBHBIX KO3 uimenToB. Tpeyronbauk [lackans.
DneMeHTapHbIE U CIO0XKHbIE COOBITHS. PaccMoTpenue ciiyyaeB U BEpOSITHOCTh CYMMBbI
HECOBMECTHBIX COOBITUHM, BEPOSITHOCTh MMPOTUBOTIOIOKHOTO COOBITHSI.

13. Yacrora. Yc/I0BHAA BEPOSITHOCTH 3 -
OTHOCHUTENbHAS YaCTOTa COOBITHSA. Y CIIOBHAS BEPOSATHOCTD. Hezasucumvie coobimusl.
Beposmuocmv u cmamucmuueckas uacmoma HACmynienus cooblmusl.
14. IloBTOpEeHME 18 |
Ne ConepixkaTtesibHasi TMHUS TeOMETPHUA Bcero | B Tom uncie
4acoB | KOHTPOJIbHBI
€ paboThI
1 BBenenune 9 1
[Ipeamer crepeomerpun. OCHOBHBIE MOHSITHUS CTEPEOMETPUM (TOUKa, MpsSMas, IUIOCKOCTD,
IIPOCTPAHCTBO) M aKCUOMBI CTEpeOMeTpuH. IIepBrle cIeCTBUS U3 AKCUOM.
2 IHapaie1bHOCTh NPSAMBIX U IIJIOCKOCTEH. 25 2
[TapaiuienbHOCTh NPAMON M IUIOCKOCTH, MPU3HAK M CBOMCTBA. B3anMHOE pacrosioxkEeHHE ABYX
NpSAMBIX B MPOCTPAHCTBE. YTOJN MEXAy NIpsAMBIMA B npocTpaHcTBe. [lapammensHOCTh
IJIOCKOCTEH, MNpPU3HAKM U cBoiicTBa. Terpasap wu mapamwenenunen. [lapamiensHoe
npoekTupoBanue. OpTOroHaNbHOE MPOEKTUPOBaHUE. [l10wjadb OpmMoO2OHANLHOU NpPOeKyuu
MHo20y20bHUKa. 1300paxkeHre MpOCTPaHCTBEHHbIX (uryp. [leumpanvroe npoekmuposanue.
3 IHepneHAMKYJISIPHOCTH NPAMBIX U IIJIOCKOCTEH. 25 1
[lepnieHAUKYJISIPHOCTD MPSIMOM M IUIOCKOCTH, IIPU3HAKM U CBOMCTBA. llepnenaukyisip u
HakJoOHHas. Teopema O Tpex MNEPHEHIUKYISApPax. YTOJd MEXAY IPSAMOM U IUIOCKOCTBIO
[IepneHAUKYISIPHOCTD IJIOCKOCTEN, IIPU3HAKU u CBOMCTBA. JIByrpaHHBIIYTOJI.
TpéxrpanHbiiiyros. MHOTOrpaHHBINYTOJI.
4 MHororpaHHuKH 22 1

[TonsiTue MHOrOorpaHHUKa, BEPILMHBI, peOpa, rpaHu MHoOrorpanHuka. llpusma, ee ocHoBaHue,
O0okoBbIE pedpa, BbICOTA, OOKOBAs U MOJIHAS TOBEPXHOCTH.
IIpsimas v HakioHHas npusma. IlpaBuibHas npusma.




[MTupamuna, ee ocHoBaHWE, OOKOBBIE peOpa, BbICOTAa, OOKOBas M TIOJHAs TOBEPXHOCTH.
Tpeyronphas nupamuia. [lpaBunbHas nupamuaa. YcedeHHas nupamuga. CumMmMmeTpusi B kyoe, B
napajuiefienumnene, B TNpu3Me W nupamune. [loHSITHE O CHMMETpHH B TIPOCTPAHCTBE
(meHTpasibHasi, oceBass © 3epKajbHas). [IpuMepsl CHUMMETpPHII B OKpYKalOIIEM MHpE.
[IpencraBnenre O TPaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpa’ap, KyO, OKTa’aAp, AOJEKadp H
HKOCadIP).

5 BekTopbl B IpocTpaHCcTBE 15 -
Bekropel. Monyne Bektopa. PaBeHCTBO BEKTOpPOB. ClI0KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA
Ha yncio. KoimmmHeapHbie BEKTOPHL. Pa3iioxkeHne BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Kommuianapssie BeKTOphl. Paznoxkenue 1o AByM HEKOMIUIaHAPHBIM BEKTOpPaM
6 IHoBTOpPEHME 11 -
NTOIrO 288 13
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