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YyebHO-meToguuecKum Komnnekr __ 7 Knacca
Cocrasnarowue YMK HasBaHue AsTOp Fop uspaHua UspaTtenbcTBo
YuebHuK Anrebpa 7 knacc H0.H.Makapblues, 2015 Mocksa «[pocselieHne»
H..-MwuHAaloK,
K.U.Hewkos,
C.b.CysopoBa

YuyebHO-meToaNYECKUU KOMNNEKT 8

Kn1acca
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YyebHUK

Anrebpa 8 knacc

H0.H.Makapblyes,
H.[.MuHgloK,
K.U.Hewkos,
C.b.CysoposBa

2017

Mocksa «[pocselieHne»

YuebHO-meToaMnYeCKU KoMnaeKkT __ 9 Kaacca
Cocrasnarowue YMK HasBaHue AsTOp fop uspaHua UspaTtenbcTBo
YuyebHUK Anrebpa 9 knacc K0.H.Makapblues, 2018 MockBa «[pocBeLleHne»
H..MuHAatoK,
K.U.Hewkos,
C.b.CyBoposa
MecTto gucumMnanHbl B yueb6HOM NnaHe
MNpeamet
NpeameTHas pea KonunuyectBo 4acos B Heaento
obnactb Knacc 5 6 v 3 9
O6na3atenbHas YyacTb (peaepanbHbI KOMMNOHEHT)
3 3 3
Anrebpa = "
Yactb, popmupyeman yuactTHMKaMu o6pasoBaTenbHbIX OTHOLUEHUI (PermMoHaNnbHbIN
KOMMNOHEHT U KOMMNOHEHT 06pa30oBaTe/IbHOro yupexaeHusa)




Utoro: 3 3 3
AZLMWHUCTPATUBHbIX KOHTPO/IbHbIX PAbOT: 1 1 1
KoHTpOoNbHbIX paboT: 10 10 8
NabopaTtopHbix paboT:
MpakTnyeckmx pabor:
TemaTuyeckoe nnaHUpoBaHue
7___Knacc
Konunuectso
Konunyecrtso
Ne HasBaHue paspena (Tembl) CopaeprkaHue yuebHoOro npeamerta, Kypca 4acoB KOHTPO/IbHbIX
pabort
1. BbipaxeHuA, TOXKAEeCTBa, YPaBHEHUA Yucnosble BbIparKeHUA ¢ NnepeMeHHbIMU. [pocTeliwme npeobpa3oBaHma 23
BbIPa*KeHWN. YpaBHEHNE, KOPeHb ypaBHEHUA. JIMHEHOe ypaBHEHWE C O4HOM
nepemeHHOM. PelleHne TEKCTOBbIX 33434 METOA40M COCTAaBAEHUA YPaBHEHUN.
CTaTUCTMYECKNE XapPAKTEPUCTUKMN.
2. DyHKLUM ®yHKuMA, obnactb onpeaeneHna GyHKUMN. BblunmcneHne 3HaveHu oyHkumm | 11
no popmyne. Npaduk GyHKLUMK. NMpAamMas NponopLMOHANBHOCTb U ee rpaduK.
JlnHenHaa pyHKUMA 1 ee rpaduK.
3. CteneHb C HAaTypasbHbIM CTeneHb € HAaTypanbHbIM MOKa3aTenem u ee ceoncTea. OgHouneH. PyHkummny | 11
nokasaTtenem =Xx2, Yy = X3 n ux rpapuku.
4. MHorouneHbl MHorouneH. CnoxkeHue, BbIYMTAHNE N YMHOXKEHWE MHOrouneHoB. PasnoxeHne | 18
MHOTO4Y/IEHOB Ha MHOXUTENMN.
5. dopmysibl COKpaLEeHHOro ymHoXeHua | ®opmynbl (a £ b)2 =a2+2ab+b2,(athb)3=a3x3a2b+3ab2+hb3,(ath)(a2 18

ab + b2) = a3 £ b3. NpumeHeHne GopMyN COKPALLEHHOTO YMHOMKEHUSA B




npeobpa3oBaHMAX BbipaXKeHUN.

6. CucTeMbl NMHENHDBIX YPaBHEHWI Cuctema ypaBHeHUI. PelwleHne cnctembl gBYX IMHENHbIX YPAaBHEHWUI C ABYMA 15 1
nepemeHHbIMWN N ero reomeTpuyeckas nHTepnpeTauma. PelleHne TeKCToBbIX
33434 MeTO4,0M COCTaBNEHUA CUCTEM YPABHEHUA.
7 MNosTopeHue MoBTOpeHue, ob6obLLeHME U CUCTEMATU3ALMNA 3HAHWUI, YMEHWUI N HaBbIKOB 3a 6 1
Kypc anrebpbl 7 knacca.
WUroro: 102 10
_7___Knacc
Konuuecrso
Konuuectso
Ne HasBaHue pasaena (Tembl) CopeprkaHue yuebHoro npeamera, Kypca 4acoB KOHTPOJ/IbHbIX
pa6bor
1. HayanbHble reomeTpuyeckme MpocTeiwmne reometpuyeckne Gpurypol: NPAMasn, TOYKa, OTPE3OK, /1yd, Yro. 11 1
cBeaeHus MoHATUe paBeHCTBa reomeTpuyecknx ouryp. CpasHeHMe OTPE3KOB U YI/10B.
N3mepeHune OoTpe3KoB, A/IMHA OTpe3Ka. MamepeHue yrnos, rpagycHasa mepa
yrna. CMeKHble 1 BEPTUKabHbIE YIAbl, UX CBOMCTBA. [lepneHAnKynApHble
npamble.
2. TpeyroabHUKN TpeyronbHUK. MpU3HaKM paBeHCTBA TPEYrOAbHUKOB. MNepneHanKynap K npamon. | 18 1
MeanaHbl, BUCCEKTPUCHI U BbICOTbI TPEYroNbHWMKA. PaBHObeapeHHbIN
TPEYronbHWK U ero CBOMCTBA. 334341 Ha NOCTPOEHME C MOMOLLBIO LMPKYAA U
JNINHENKMN.
3. MapannenbHble NnpaAamble Mpu3HaKKM napannenbHOCTU NPAMbIX. AKCMOMA NapansienbHbIX NPAMbIX. 13 1
CBoicTBa NapannenbHbIX MPAMBbIX.
4, CoOoTHOLWEeHMA meXxay CTOPOHAMM U Cymma yrnos TpeyronbHnKa. COOTHOLWEHME MEXAY CTOPOHAMMU U yr/1laMm 18 2
yrnamu TpeyrosbHuKa TpeyrosbHWKa. HepaBeHCTBO TpeyrosbHMKa. NpPAMOYrosibHble TPeYroabHUKK, UX
CBOWCTBA W NPU3HAKW paBeHCTBa. PaccToaHmMe OoT ToUuKM A0 npamoin. PacctoAaHue
MeXay napannenbHbiMu NpAmMbIMU. [TOCTpOeHUe TpeyrosibHUKa No Tpem
3/leMeHTaM.
5. MNoBTOpeHue. MoBTOpeHune, 0606LLeHME N CUMCTEMATM3AUMUA 3HAHUIA, YMEHUI U HAaBbIKOB 33 8
Kypc reomeTtpumn 7 Knacca
WUroro: 68 6




8 Knacc

Konuuecrtso
Konuuectso
Ne HasBaHue pasgena (tembl) CopeprkaHue yuebHOro npegmerta, Kypca 4acoB KOHTPOJ/bHbIX
pabor

1. PaumoHanbHble 4pobu 1 nx ceonctea | PaumoHanbHaa Apobb. OCHOBHOE CBOMCTBO Ap0obU, COKpalleHne gpobeii. 23 2
TorpecTBeHHble Npeobpa3oBaHUA paLMOHANbHbBIX BblpaXKeHUn. PyHKUMA U ee
rpadpuk

2. KBagpaTHble KOpHMU MoHAaTne 06 nppaumoHanbHbix Yyncnax. Obuime ceegeHUa 0 AEUCTBUTESIbHbIX 19 2
yncnax. KBagpaTHbI KopeHb. MOHATUE O HAaXOXAEHUN NPUBANNKEHHOTO
3HAYeHMA KBaZPATHOro KopHs. CBOMCTBA KBaApaTHbIX KOpHeW. Mpeobpa3oBaHusa
BbIPA*KEHWUN, COAEPIKALLMX KBaZpPaTHbIe KOpHU. PYyHKUMA ee CBOMCTBA U
rpaduk.

3. KBagpaTHble ypaBHeHUA KBagpaTHoe ypaBHeHMe. Popmyna KOpHEN KBaZPaTHOro ypaBHEHUSA. PelueHne 21 2
PaLMOHANbHbIX YPaBHEHWUI. PelweHne 3aga4, NpUBOAALLMX K KBaZPaTHbIM
YPaBHEHMAM U NPOCTENLLIMM PALMOHANbHBIM YPABHEHUAM.

4, HepaseHcTBa Yncnosble HEPABEHCTBA M UX CBOMCTBA. [TOYNEHHOE C/IOKEHNE N YMHOXKEHNE 20 2
YMCNOBbIX HEPaABEHCTB. MNorpeLwHoCTb U TOYHOCTb NpUbAMNKeHUSA. JInHeHble
HepaBEeHCTBA C OA4HOM NepeMeHHOMN N NX CUCTEMBbI.

5. CreneHb C UenbiM NoKasaTenem. CteneHb € UenbiM NoKasaTenem un ee cBoncTea. CTaHAapPTHbIM BMA YMcna. 11 1

DNeMeHTbl CTaTUKK MpnBANKEHHbIN BbIYNCAEHMA.

6. MNosTopeHue MNoBTopeHUe, 0606LLEHNE N CUCTEMATM3ALMA 3HAHMI yYaLLMXcA 33 KypcC 8 8 1

Knacca.
Utoro: 102 10
__8 Knacc
Konunuyecrso
Konunuecrtso
Ne HasBaHue paspena (Tembl) CoaeprkaHue yyebHoOro npeamerta, Kypca 4acoB KOHTPO/bHbIX
pabort
1. YeTblpexyronbHUKn MHOroyronbHUK, BbIMyKAbIA MHOIOYFOAbHUK, YETbIPEXYTr0/IbHMK. Cymma yrios 14 1




BbIMYK/IOFO MHOIOYro/sibHMKa. BNnncaHHble M ONMCAHHbIE MHOTOYFO/IbHUKW.
MpaBuAbHbIE MHOTOYroNbHWKK. Mapannenorpamm, ero CBOMCTBA U MPU3HAKW.
MpAMOYro/iibHUK, KBaapaT, pomb, X CBOMCTBA M NPU3HaKK. Tpaneuma, cpeaHAs
NIMHKUA Tpaneummn; paBHobegpeHHan Tpaneuuna. OceBasa U LLEeHTPaNbHA
CUMMETPUA.

2. MNnowaap MNoHATHE naoWwagm MHOroyrosbHMKa. Maowaan NnpamoyroabHMKa, 14 1
napannenorpamma, TPEyroabHuKa, Tpaneumn. Teopema MNudaropa.
3. Moao6HbIe TPEYroNbHUKK Moao6Hble TpeyronbHUKK. Npu3HakmM noaobusa TpeyronbHUKoB. NpumeHeHne 19 2
nogobus K oKa3aTeNbCTBY TeOpeM U pelleHmto 3aga4. CUHYC, KOCUHYC U
TAQHreHC OCTPOro yraa NPAMOYro/ibHOro TPeyrosibHUKa.
4, OKpy*HOCTb B3anMmHoe pacnonoxKeHne NpAMON U OKPYKHOCTU. KacaTenbHas K OKpy*KHocTtn, | 17 1
ee CBOMCTBO M NpM3HaK. LleHTpanbHbIi, BAMCAHHbIN YIrAbl; BEANYNHA
BMMCAHHOTIO Yrna; ABYX OKPYKHOCTEN; PAaBEHCTBO KacaTesibHbIX, MPOBEAEHHbIX
M3 O4HOM TOYKK. MeTpuyeckne COOTHOLLIEHUA B OKPYKHOCTU: CBOMCTBA
CEKYLMX, KacaTenbHbIX, XopAa. OKPYKXHOCTb, BAIMCAHHAA B TPEYIO/IbHUK, U
OKPY»XHOCTb, ONMMCAHHAA OKON0 TPEYrosbHMKA. BNnncaHHbIe M ONMCaHHble
YyeTbIPexyronbHMKK. BNnucaHHbIe M ONUCAHHbIE OKPYXKHOCTU NPaBUAbHOIO
MHOTrOYroabHUKa.
5. NMosTOpeHme. PeweHne 3apau MNoBTopeHue, 0606LIEHNE N CUCTEMATM3ALNA 3HAHWUM, YMEHUIN N HABbIKOB 33 4 1
Kypc reomeTtpumn 8 Knacca.
WUroro: 68 6
9 kKnacc
Konunuecrso
Konunuecrso
Ne HasBaHue pasgena (Tembl) CopeprkaHue yuebHOro npegmerta, Kypca acos KOHTPO/IbHbIX
pabor
1. KBagpatnuHaa ¢yHKumA dyHKumsa. Ceoictea GyHKUMIA. KBaapaTHbIM TpexuneH. PasnoxeHune 22 2

KBaZpaTHOro TpexyneHa Ha MHoXuTenun. ®yHKuma y = ax2 + bx + ¢, eé cBoncTBa
u rpadpuk. HepaBeHcTBa BTOPOM CTEMEHU C OAHOMN NepemeHHON. MeTtoza,
WMHTEpPBa/OB.




2. YpaBHEHUA M HEPABEHCTBA C OAHOM Llenbie ypaBHeHUA. YpaBHEHME C ABYMA NepeMeHHbIMU U ero rpadumk. Cuctemol | 16
nepemeHHom YPaBHEHWI BTOPOI cTeneHn. PelleHmne 33434 C NOMOLLbIO CUCTEM YPaBHEHUI
BTOPOM CTENEHM.
3. YpaBHEHUA N HepaBeHCTBa C ABYMA BbipaboTaTb ymeHMe pelaTb NPoCTeNLLIME CUCTEMDI, COAEPKALLME YPaBHEHME 17
nepemeHHbIMU BTOPOM CTENEHU C ABYMA NepeMeHHbIMM, U HepaBecTBa C ABYMA
nepemeHHbIMW.TEKCTOBbIE 334a4MN C MOMOLLbIO COCTaB/IEHUA TaKUX CUCTEM;
BblpaboTaTb yMeHMe pelaTb NPOCTENLLINE CUCTEMbI, COAEPIKALLME YPaBHEHME
BTOPOM CTENEHU C ABYMA NepeMeHHbIMM, U TEKCTOBbIE 334341 C MOMOLLbIO
COCTaBNEHMUA TaKNX CUCTEM
4. ApudmeTnueckan u reometpuyeckaa | Apudmetmyeckan n reometpmyeckan nporpeccun. Popmysnbl N-ro YneHa u 15
nporpeccumn CYMMbI NepBbIX h Y41eHOB nNporpeccun. beckoHeyHo ybbiBatoLan
reomeTpuyecKkasa nporpeccus.
5. 3nemMeHTbl KOMOUHATOPUKKN U Teopun | KombBMHaATOpPHOE NPaBMIO YMHOXKeHUA. MepecTaHOBKM, pa3MelLeHus, 13
BEPOATHOCTU coyeTaHmA. OTHOCUTENbHAA YacTOTa M BEPOATHOCTb Cy4alHOro cobbITuA.
6. NosTOpEHMe MNoBTopeHue, 0606LLEHNE N CUCTEMATM3ALNA 3HAHNIM, YMEHMUA N HABbIKOB 33 19
Kypc anrebpbl oCHOBHOM 06L,e06pa3oBaTeIbHOM LKObI.
WUroro: 102
_ 9 knacc
Konunuectso
Konunuecrso
Ne HasBaHue paspena (Tembl) CopaeprkaHue yyebHoOro npeamerta, Kypca 4acoB KOHTPO/IbHbIX
pabort
1. BekTOp®l OnpepeneHne BEKTOpPa, Hauyano, KOHEL, HY/JIeBOM BEKTOP, A/IMHA BEKTOPA, 8

KOJI/IMHeapHble, COHanpaBAeHHbIe, MPOTUBOMNO/IOXKHO HaNpPaB/IeHHbIE, PaBHbIE
BEKTOPbI. 0603HaYeHne 1 n3obpaxkeHne BekTopoB. OTKNaAbIBaHNE BEKTOPA OT
JaHHOM TOYKMU.

CnoKeHune 1 BbluMTaHNE BEKTOPOB. 3aKOHbI C/IOXKEHUSA, ONpeaeneHne CyMMbl,
npaBuIo0 TPEYro/ibHWKA, NPaBu/Io Napannenorpamma. loctpoeHne BeKTopa,
PaBHOro CyMmMe ABYX BEKTOPOB, UCMOJb3yA NPaBu/ia TPEYro/bHUKa,
napansiesiorpamma, MHOroyrosibHuKa. lNoHATUE pPa3HOCTU [IBYX BEKTOPOB,
NPOTUBONMOJIOMKHbIX BEKTOPOB.




OnpeaeneHne YMHOMKEHUA BEKTOPA Ha YMCIO, CBOWMCTBA. MpumeHeHne
BEKTOPOB K PELEHUNIO 334a4. TEOPEMbI O CPEAHEN IMHMM TPANeunn 1 aaropuTm
peleHnn 3a4a4 C NPUMEHEHMEM 3TON TEOPEMDBI.

MeTopa KoopanHat

JNlemma 0 KoN/MHeapHbIX BEKTOpPax. Teopema 0 pasfoXKeHMM BEKTOPaA MO ABYM
[AaHHbIM HEKO/INIMHEAPHbIM BeKTOpam. NoHATME KOOPAMHAT BEKTOPA,
KOOPAMHAT CYMMbI U Pa3HOCTM BEKTOPOB, MPOU3BEAEHMSA BEKTOPA Ha YMC/O.
dopmynbl KOOPAMHAT BEKTOPA Yepes KOOPAMHATLI ero KOHLA U Havana,
KOOpAMHAT cepesmHbl OTpesKa, A/IMHbI BEKTOPA M PACcCTOAHMA MeXAy ABYMA
TOYKaMW. YpaBHEHNE OKPYKHOCTM U NPAMON. M306parkeHne OKPYKHOCTU U
NPAMOIA, 3alaHHbIX YPaBHEHMAMM, NPOCTENLLIME 334a4M B KOOPAMHATAX.

10

COOTHOLWEHMA MeXAY CTOPOHAMM U
yrnamm TpeyrosibHuKa. CKanapHoe
npousseneHe BEKTOPOB

OnpepeneHne CMHyca, KOCMHYCA M TaHreHca yraos ot 02 go 1802, dopmynbl gna
BblYMCNEHMA KOOPAMHAT TOYKU, OCHOBHOE TPUrOHOMETPUYECKOEe TOXKAECTBO.
®dopmyna 0OCHOBHOIO TPUrOHOMETPUYECKOTO TOXAECTBA, NpocTerwne Gopmybl
npusegeHua. dopmyna naow,aam TpeyronbHUKa. Teopembl CUHYCOB U
KOCMHycoB. MeToabl NpoBeAeHUA U3MePUTENbHbIX PaboT. Teopema o
CKaNApHOM NPOU3BEAEHUM ABYX BEKTOPOB 1 eé cneacTBus.

11

[ONnHa OKPYXKHOCTU M NAoWaab Kpyra

OnpeaeneHne NPaBuUIbHOTO MHOTOYroNbHWKA, GOPMya ANs BbIYUCIEHMA YINa
NPaBUAbHOTO N - Yro/ibHUKa. TeopeMbl 06 OKPYKHOCTAX: ONMCAHHOM OKOJI0
NPaBUIbHOINO MHOTOYro/IbHUKA W BMNUCAHHOM B NPaBWJ/IbHbIA MHOTOYTOJIbHUK.
®opmynbl aNs BbIYUCAEHMA NAOWALM NPABMUIBHOIO MHOTOYrobHUKA, ero
CTOPOHbI MU pagnyca BMMCAaHHON OKPYXKHOCTU. Popmy bl ASIMHBI OKPYHKHOCTHU U
OJIMHbI IYTU OKPYKHOCTU. DopMy/ibl NOLWAAM KPYra U KPYroBOro CEKTopa.
OcHOBHas Uenb — PacWMpPUTb 3HAHWE YYALLMXCA O MHOTO—-Yro/IbHUKaX;
PacCMOTPETb MOHATUA ANVHbBI OKPYKHOCTU U NAOLLAAN Kpyra n Gopmy/ibl 418 NX
BblUMC/IEHMA

12

LBuKeHuna

MoHATUE OTOBpPaXKeHUA NNOCKOCTN Ha ceba n AsukeHns. CBOMCTBA ABUMNKEHUN,
0CEBOW U LeHTPaNbHON cummeTpun. NMoHATUE NapanienbHoro nepeHoca.
OcCHOBHble 3Tanbl A0Ka3aTeNbCTBa, YTO Napan/ieNbHbli NepeHOC ecTb ABUNKEHUE.
MoHATME NOBOPOTA. A0Ka3aTeNbCTBO TOr0, YTO NOBOPOT €CTb ABUNKEHME.

HauanbHble cBegeHnA u3
cTepeomeTpum

MHororpaHHUK, Nnpu3ama, napannenenunen, obbem Tena, CBOMCTBA
NPsSMOYro/ibHOro napannenenunega, nupamuaa. LUunmHgp, KoHyc, chepa u




wap.

06 akcMomax NaaHUMeTpUmn O3HaKoOMNIeHME C CUCTEMOM aKCMOM, NONIOMKEHHbIX B OCHOBY M3y4eHMUA Kypca 2
reomeTpuun. MNpeacrasneHme 06 OCHOBHbIX 3Tanax Pa3BUTUA rEOMeTPUM

MNosTopeHue. PeweHne 3a8au HayanbHble reomeTpuyeckme ceefeHua. NMapannenoHole npAamble. OKPYXKHOCTb. | 9
TpeyronbHUKN. YeTbipexyroNbHMKN. MHOroyrosibHuku. Bektopbl. MeTog,
KoopAauHaT. [lBuKeHue.

WUroro: 68




