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|. llosicHnTeILHAA 3aNIMCKA
Pabouas nmporpaMma 1o MareMaTHKE aJalTUPOBaHHAs, MHKIIO3UBHAS IpPEIHAa3HAYCHa
st oOyuatomuxcsi ¢ 3[1P, pa3paborana Ha OCHOBaHHMH CIICAYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB:
-DenepanbHblii  TOCYJAPCTBEHHBIM 00pa30BaTeNbHbI CTaHAAPT OCHOBHOIO OOIIEro
oOpazoBanus (yTBepKIAEH  mpukazoM MuHHUCTepcTBa 0Opa3oBaHMS M HAyKH OT
17.12.2010 Ne1897),
-OO0IT OO0 MBOY IIIkomna Ne 59 r. 0. Camapa,
[Iporpamma opueHTupoBaHa Ha Y MK:
Anrebpa,7 iacc. Meroaudyeckoe mocodue I yuumTens, (pabodne Mporpammbl)
Mopakosuu A.T., Cemenos I1.B., UznarensctBo "MHEMO3MHA", 2021
Anrebpa,8 kiacc. Meroauueckoe mnocobue s yuutens, (pabodwe MporpaMMbl)
Mopakosuu A.I"., Cemenos I1.B., U3narensctBo "MHEMO3MHA", 2019
Anrebpa,9 kimacc. Meroauueckoe mnocodue s yuutens, (padoyue MNporpaMmbl)
Mopakosuu A.T., Cemenos I1.B., U3narensctBo "MHEMO3NHA", 2019
I'eomerpusi. COopHuk pabouux mporpamM. 7-9 kinaccel, Coct. Bypmucrtposa T. A. AO
N3narensctBo «IIpocBemenue», 2019

VYueOHUKH:

Anrebpa,’7 kimacc, Mopakosuu A.I'., HukomaeB H. I1. U3parenscteo "MHEMO3NHA",
2019

Anrebpa,8 kmacc, Mopakosuu A.I., Hukomaes H. I1. U3narensctBo "MHEMO3NHA",
2019

Anrebpa,9 kimacc, Mopakosuu A.I., Hukomaes H. I1. N3marensctBo "MHEMO3HNHA",
2019

I'eomerpus, 7-9 knacc, Aranacan JI.C., byty3oB B.®., KanomueC.b. u npyrue , AO
«M3narensctBO «lIpocBemenuney, 2018

Oco0eHHOCTH TPOrPaMMbI
IIpoyecc obyuenus mkonbHUKOB ¢ 3I[IP nMeeT KOppeKUMOHHO-Pa3BUBAIOIINNA XapaKTep,
YTO BBIPA)KAETCA B UCIOJb30BAHUM 33JIaHUN HAPABIICHHBIX HA KOPPEKIUIO UMEIOIINUXCS
y yyaluxcs HEJOCTAaTKOB M ONUPAeTCs Ha CyOBbEKTUBHBIA ONBIT YYAIIUXCS, CBS3b
M3y4aeMOro MaTepHalia ¢ peaJlbHON XKU3HBIO.
Ombop mamepuana BBHIIIOIHEH HA OCHOBE NMPHUHIMIA MUHUMAJIBHOTO YHCJAa BBOAMMBIX
cHeu(pUIECKUX MOHIATHH, KOTOpbIe OYIyT UCIIOIB30BaThCS.
VYuebHbIE MaTepuall OTOOpaH TaKUM 00pa3oM, YTOOBI MOXKHO OBLIO OOBSICHUTH Ha
JOCTYITHOM JJisl 00YYaroIINXCsl YPOBHE.
BBuny mncuxonornueckux ocobeHHocteil obOyuaromuxcs c¢ 3IIP, ¢ menbio ycunenus
NPAKTUYECKOM HAMPaBIEHHOCTH 00y4YEHHs IPOBOIUTCS KOPPEKIIMOHHAsA paboTa, KoTopas
BKJIIOUAET CJIEIYIOIIUE HAPaBICHNUS
Koppexyus omoenbHvix cmopoH ncuxuueckou OesmenbHOoCmuy. KOPPEKLUUs - pa3BUTHE
BOCIIPUSITHUS, TIPEJICTABIICHUN, OIIYIIEHUI; KOPPEKLIUS - PA3BUTHE MaMSTH; KOPPEKLHUS -
pa3BUTHE BHHUMaHUA, (popMupoBaHHE OOOOIIEHHBIX TMPEJACTABICHUN O CBOMCTBaX
npenaMeToB (1BeT, ¢opMa, BEIMYMHA); PA3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
OPHEHTALINH; PA3BUTHE NPEACTABICHUN O BPEMEHH.



Paszsumue paznuunsix 6u006 mvluiieHus: pa3BUTHE HAIVISIHO-00Pa3HOTO MBIIIUICHHUS;
Pa3BUTHE CIIOBECHO-JIOTMYECKOTO MBIIICHUS (YMEHUE BUAETh U YCTAHABINBAThH
JIOTUYECKHE CBSI3U MEXKIY MPEAMETaMU, SIBICHUSMU U COOBITUSIMU).

Passumue ocnogHbIx MblcaumenvHvix onepayuu: Pa3sBUTUE YMEHUS CpPaBHMBATH,
aHAJIM3UPOBATH; PA3BUTHE YMEHUS BBIICIATH CXOACTBO M pa3jIMYve IOHATHN; YMEHHE
paboTaTh 10 CIOBECHOM M MMCbMEHHON MHCTPYKIUAM, AJITOPUTMY; YMEHHUE IIJIaHUPOBATh
NEATEIBHOCTD.

Koppexyus napywenuii 6 passumuu MOYUOHATLHO-TUYHOCMHOU Chepbl: Pa3BUTHUE
WHUIIMATUBHOCTH, CTPEMJICHUS [OBOAWTH HAyaroe Jel0 [0 KOHIA; (HOpMUpOBaHUE
YMEHHUsI TPEONOJIEBaTh TPYAHOCTH; BOCHUTAHHE CAMOCTOATEIBHOCTH MPUHATHUSA
pemieHust; (GOpMUPOBaHUE aICKBATHOCTH YyBCTB;

dbopMupoBaHUE YCTOWYMBOM U aJCKBAaTHOM CaMOOIEHKH; (HOPMUPOBAHHWE YMEHUS
aHAJIM3UPOBATH CBOIO JIEATEIBLHOCTD; BOCIIUTAHHUE ITPABUIIBHOTO OTHOIIECHUS K KPUTHKE.

OO0mas xapakrepucTuka y4eOHOro nmpeamera.
MaremaTtrdeckoe 00pa3oBaHN€e B OCHOBHOM IIIKOJIE CKJIQ/IBIBAETCS U3 CIICTYIOIINX
coJiep>KaTeIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugmemuxa; anzeopa;
2eomempus; 31emMeHmvl KOMOUHAMOPUKU, MeoPUU 6ePOAMHOCHEll, CIAMUCMUKU U
J102uKuU. DTU COAEPKATEIIbHbIE KOMIIOHEHTHI, Pa3BUBAsCh HA MPOTSKEHUH BCEX JIET
00y4eHUs1, €CTECTBEHHBIM 00pPa30M IMEPEIIETAIOTCS U B3aUMOCHCTBYIOT B YU4EOHBIX
Kypcax.
Henu:

OBnajzieHue CUCTEMON MaTeMaTUYECKUX 3HAHUN U YMEHUI, HEOOXOAUMBIX JIJIst
MPUMEHEHUS B MPAKTUYECKOM JACATEILHOCTH, U3yUYCHHSI CMEKHBIX TUCITUILINH,
IPOAOKEHHS] 00pa30BaHUS.

dopMHpoOBaHKE MPEICTABICHUN O METOJIaX MaTeMaTUKU KaK YHUBEPCATBHOTO SI3bIKa
HayKU U TEXHUKH, CPEJCTBA MOAECIUPOBAHUS SABJICHUI U TIPOLIECCOB.

Pa3BuTne MHTyMIIMY, UHTEIJIEKTA, TIOTUUYECKOTO MBIILICHHUS, SICHOCTA U TOYHOCTH
MBICJIH, DJIEMEHTOB aJITOPUTMHYECKON KYJIBTYPbl, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH.

BocnuTtanue KyiabTyphl JUYHOCTH, OTHOIICHUSI K MAaTEMaTUKE KaK 4acTH
00111€YeI0BEUECKOM KYIBTYPhI, UTPaAIOIIeii 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

3anaum:

- OCO3HAHUE TOTO, KaK MaTEeMaTUYECKHU OMpe/ieSIieHHbIe (PYHKITUU OMUCHIBAIOT
pealibHbIC MPOIECCHl U 3aBUCUMOCTH, YMEHUE TPUBOAUTH IPUMEPHI;

- YMEHHE MOJICTTUPOBATh peaibHbIC CUTYaIIUH;

- IOHUMAaHUE TOTO, KaK MOTPEOHOCTH MPAKTUIECKOHN JACATETLHOCTH YelIOBEeKa
MIPUBEJIN K PACIIMPECHUIO TTOHATHS YHCIIA;

- IOHWMAaHUE TOTO, KaK UCTIOJB3YIOTCS MaTeMaTu4deckue popmyibl, ypaBHEHHS U
HEPABEHCTBA; YMEHHUE MPUBOJUTH MPUMEPHI UX TPUMEHEHUS 1JI1 PEUICHUS
MaTeMaTU4YECKUX U MPAKTUYECKUX 3a]1a4;

- CIMIOCOOHOCTH MOHUMATh CYIIIECTBO MOHSATHUS MAaTEMATHUECKOTO JI0KAa3aTelIbCTBA,
aJaropyuTMa JAEHCTBUS, MPUBOAUTH UX MPUMEPHI;



- CIIOCOOHOCTH NMPOBOAUTH MAaTEMATUUYECKOE UCCIIEOBAHUE, AHATTM3UPOBATD,
0000111aTh, 1€71aTh BLIBOJIHI,

- IPUMEHEHNE YHUBEPCAIbHBIX YUeOHBIX AEHCTBUI (aHAIN3, CpaBHEHHE, 0000IIEHHE,
KJIacCU(pUKALKSA) ISl yIOPSJOYMBAHMSI, YCTAHOBIEHHS 3aKOHOMEPHOCTEN Ha OCHOBE
MaTeMaTH4eCcKuX (haKkToB;

- 0CO3HAHME BEPOSTHOCTHOTIO XapaKTepa MHOTMX 3aKOHOMEPHOCTEH OKPYXKAIOIIEro
MHpPAa; IOHUMAHUE CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN U BBIBOJIOB;

- OCYIIECTBJICHHE MTOMCKa HEOOX0MMMOM nH(OpMaIMK B y4eOHOM U CTIpaBOYHOU
nuteparype u B HTepHerTe;

- OCYLIECTBIICHUE IPOBEPKHU XO/a PEIUICHUS U OLICHKH PE3y/bTaTa BhIIIOJIHEHHS
MaTeMaTH4eCKOTO 3a/1aHus, OOHAPYKEHUE U UCTIPABICHHUE OIINOOK.

[IpenqMer MaremaTuka COCTOUT U3 JBYX MOAYJEH: anrebpa U reoMeTpHusl.
[To yueOHOMY TUTaHY JJIs1 pearu3aliuy IporpaMMbl MPEyCMOTPEHO:
B 7 xnacce 204 dgaca, B HEJeI0- 6 4acoB,

u3 HUX: anredpa 136 yacos, B Henento -4 vaca,
reoMeTpus 68 yacoB, B HEJIETIO -2 Yaca,

B 8 ximacce 204 4gaca, B HeJle/m0- 6 4acoB,

u3 HUX: anredpa 136 yacos, B Heneno -4 vaca,

reomeTpus 68 4acoB, B HEZIEIIO -2 Yaca.
B 9 kimacce 204 yaca, B He/IEIII0- 6 YacoB,

u3 HuX: anredpa 136 yacos, B Henemo -4 yaca,

reomeTpus 68 4acoB, B HEJIEIIO -2 Yaca.

I1. JInuHOCTHBIE, MeTaNIPeIMeTHbIE U MPeIMeTHbIe
pe3yJbTaThl OCBOCHUSI Y4eOHOI0 mpeaMeTa

JIn4HOCTHBIE pe3y/abTaThl.

Y yuenuka OyayT cpopMHUPOBAHBI:

1. yMeHus SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIM B YCTHOW M MHCbMEHHOM
peuu, MOHUMAaTh CMBICJ ITOCTABICHHOM 3a/1a4d, BBICTPAUBaTh apryMEHTALUI0, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

2.yMEHUs PaCIo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTIMYATh
rUnoTe3y oT (axkTa, BRIpadaThiBaTh KPUTUIHOCTH MBIIIICHUS;

3. yMEeHHsI KOHTPOJMPOBATH MPOLECC U pe3yJabTaT ydyeOHOW MaTeMaTH4ecKOn
NEATEbHOCTH;

4. ymeHus BbIpaOaThIBaTh CIIOCOOHOCTh K  SMOIMOHAIBHOMY  BOCHPUSITHIO
MaTeMaTH4eCKUX 0ObEKTOB, 3a/1a4, pEUICHUH, pacCyKICHUN;

S.TmpelcTaBieHUsT O MaTreMaTMYecKo Hayke Kak cdepe  denoBeuecKon
NEATENIbHOCTH, MPEACTABICHUS O JTamax €€ pa3BUTHS M 3HAYMMOCTb [IJISl PAa3BUTHS
LHBWIN3aLHUN

6. KpeaTUBHOCTh MBIIIUICHUS, WHUIIMATUBY, HAXOAYUBOCTh, AKTUBHOCTH IIPHU
pPELIEHNH MaTeMaTU4EeCKUX 3a1a4;

MeranpeaMeTHble pe3yJIbTaThbl.

Y4eHUK HAy4uTCH:



1. BUIETh MaTEeMaTUUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJEMHON CUTYyallMH B JAPYTUX
JUCLUIUIMHAX, B OKPYKAIOIIEH )KU3HH;

2. HAXOJUTh B PA3JIMYHBIX UCTOUYHUKAX MH(MOPMAIINIO, HEOOXOIUMYIO JJI PEIICHUS
MaTeMaTH4eCKuX Mpo0JieM U MPENCTABIATh €€ B OHATHOU (hopMe; MPUHUMATH PEUICHUE
B YCJIOBUSIX HEIOJIHOM U U30BITOUHOM, TOYHOU U BEPOSITHOCTHOM MH(MOpMAIINH;

3. MOHUMAaTh U MCIOJB30BaTh MATEMAaTUYECKHE CPENICTBA HANISHOCTU (TpaduKu,
auarpamMmbl, TaOIMIBI, CXeMbl W Jp.) JUIS WUIIOCTPAllMd, WHTEpIpeTaIu,
apryMeHTaluu;

4. BBIIBUTATh TUTIOTE3bI MIPU PEIICHUHU yUYEeOHBIX 33/1ad U MOHUMAaTh HEOOXOAUMOCTh
UX MPOBEPKU;

5. MPUMEHSITh MHAYKTUBHBIE M JEAyKTHBHBIE CIIOCOOBI PACCYXJCHHM, BHJIETh
pa3InyHble CTPATErHH PELICHUS 3a/1a4;

6. MIOHUMAaTh CYIIHOCTb AJITOPUTMHYECKUX NPEANUCAHUA U YMETh JEHCTBOBATH B
COOTBETCTBHH C IIPEIIOKEHHBIM aITOPUTMOM;

7. yMETb CAMOCTOSITEJIbHO CTaBUTh LEJIM, BBHIOMpAThb M CO3AaBaTh AJITOPUTM IS
pelIeHus yueOHbIX MaTeMaTHYeCKUX IpooiIem;

8. YMETh IUIAHUPOBATh U OCYILLIECTBISATH JEITEILHOCTD, HAIIPABIECHHYIO HA PEIICHUE
3a/1a4 MCCIIEA0BATEIBCKOTO XapaKTepa;

0.yU€HUK TMOMYyYUT TE€pPBOHAYAJIbHBIE MPEACTaBICHUS OO0 HAEIX M METOoAax

MaTeMaTHUKM KaKk 00 YHHBEpPCAJIbHOM S3bIKE HAyKH W TEXHHKH, O CpEICTBaxX

MOJIETTMPOBAHMSI SIBJICHUI U MPOIIECCOB;

IIpenmMeTHbIE pe3yJIbTATHI
7 kiacc (ajaredopa, reomeTpus)
B 7 knacce
YUEHUK HAYUUmCcsa NNOHUMATh !

®  CYIUECTBO MOHITUS MAaTEMAaTUYECKOTO JOKA3aTEIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

" CyIIECTBO MOHATHS AJITOPUTMA; TPUMEPHI AIITOPUTMOB;

" KaK HCTOJb3YIOTCS MaTeMaTH4ecKkue (opMyIibl, ypaBHEHUS U HEPABEHCTBA;
MIPUMEPHI UX PUMEHEHUS JIJIS1 PEIIEHUSI MATEMATUYECKUX U MTPAKTUUECKUX
3a/1ay;

"  KaK MaTeMaTUYeCKU OMpPe/IeICHHbIC (PYHKIIUU MOTYT ONMKUCHIBATH PEATHHBIC
3aBUCUMOCTH; PUBOJIUTH MTPUMEPHI TAKOTO ONIMCAHUS;

"  KaK MOTPEOHOCTHU MPAKTUKHU MPUBEIIM MATEMATUUECKYIO HAyKy K HEOOXOIUMOCTH
paclIMpeHus MOHATUS YHUCIIA;

"  BEPOSITHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEN OKPYXKAIOIIET0 MUPA;
MIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBHIBOJIOB;

"  KaKUM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTUUECKUX 3a7a4d 3eMJIEMEPUS;
MPUMEPHI TEOMETPUUECKUX OOBEKTOB U YTBEPKICHUM O HUX, BAXKHBIX IS
MPAKTUKU;

=  CMBICJ UACATIN3ALNH, TO3BOJISIIONIECH PElIaTh 3a1a4l PEabHOU
JEHCTBUTEITLHOCTH MAaTEeMAaTUYECKIUMHU METOJaMU, IIPUMEPHI OIITHOOK,
BO3HUKAIOUIUX MPH HI€aTU3ALINH;

YUEHUK HAYYUMCA'

" BBINOJHATH OCHOBHBIE IEMCTBUS CO CTENIEHAMU C LIEJIBIMU TTOKA3aTESAMU, C

MHOTOYWICHaMU U ¢ anreOpandyecKUuMH JIPOOsIMU; BBITIOIHATH Pa3IOKEHUE



MHOTOYJICHOB Ha MHOKMTEJIH; BBIMOIHATh TOKAECCTBEHHBIE IPe0Opa3oBaHus
palMOHANIbHBIX BBIPAKECHUI;

pelaTh JUHEHHbIE, CBOASALINECS K HUM, CUCTEMBI JIBYX JIMHEHHBIX ypaBHEHU;
pelaTh TEKCTOBBIC 3a7a4M adreOpandeckuM MEeTOJI0M, HHTEPIIPETUPOBATh
HOJTYYEHHBINH Pe3yabTarT, IPOBOIUTH OTOOP pelIeHUH, UCXOs U3 (POPMYITHPOBKH
3aj1a4u;

n300pakaTh YKcia TOUKaMU Ha KOOPIMHATHOM MPSIMOI;

OTIPENETATh KOOPAUHATHI TOYKHU TUIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU
KOOpJAMHATAMM; U300pakaTb MHOXKECTBO PEIICHUN JTHHEWHOTO HEPaBEHCTBA,
HAXOJUTh 3HAYCHUS (PYHKIINH, 3aJaHHON (HopMyioH, Tabnuie, rpadukoM 1o ee
apryMEHTY; HaXOJIUTh 3HAUCHUE apTyMEHTa M0 3HAYCHUIO (PYHKLUH, 33 JaHHON
rpadukoM Wi TaOIuIeH;

OTIpEeNEeTsATh CBOMCTBA (DYHKIIMHU IO €€ TpaduKy; IPUMEHATh rpaduyeckue
NpeACTaBICHUS IPU PEUICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB,

OIKCHIBATh CBOMCTBA N3Y4YE€HHBIX (DYHKIUI, CTPOUTH UX Ipaduki;

Y4eHuK MOJYYUT BO3MOKHOCTH HAYUUTHLCS UCIIOJIB30BATh MPUOOPETEHHBIE
3HAHMS U YMEHUS B MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEAHEBHOM JKU3HU JIJIS:
OMMCAaHMS PEAIbHBIX CUTYAIMI Ha SI3bIKE alreOpshl;

pacyeToB, BKJIIOUAIOIINX MPOCTEUINe (GOpMYJIbI;

pelieHrs MPakTUYECKUX 3a7a4 (MCIOIb3ys TPU HEOOXOAUMOCTU CIIPABOYHUKHU U
TEXHUYECKUE CPE/ICTBA);

BBITIOJTHEHUS PACYETOB MO (pOpMYyJiaM, COCTaBICHUS (OPMYJI, BBIPAKAFOIIINX
3aBUCUMOCTH MEXy peAIbHBIMU BETUYMHAMU;, HAXOXKJICHHUS HY>KHOU (POpMYJIBI B
CIIPaBOYHBIX MaTepuaiax;

MOJICJIMPOBAHUS IPAKTUUYECKUX CUTYAIIMH U UCCIEA0OBAaHUHU MTOCTPOCHHBIX
MoOJIeTIel C UCTIOIb30BaHUEM arlapara aareOphi;

OMMMCAaHMS 3aBUCUMOCTEH MEXTy (U3MUECCKUMU BETUIMHAMU
COOTBETCTBYIOIIUMU (HOPMYJIaMU TPU UCCIIETOBAHUN HECTIOKHBIX MPAKTUYECKUX
CUTYyallUi;

WHTEPIPETANNNA TPAPUKOB PEATTHHBIX 3aBHCUMOCTEN MEXK/LY BENMUMHAMY,

B xone n3yuyeHuns reomeTpun B 7 Kiracce
Y4eHHK MOJYYUT BO3MOKHOCTH YCBOUThD.:

MOHSITUE paBEHCTBA QUTYD;

MOHSITUE OTPE30K, PABEHCTBO OTPE3KOB;

JUTMHA OTpe3Ka 1 €€ CBONCTBA;

MOHSTHE YTOJ, PABEHCTBO YIJIOB BETMYMHA YIJIa U €€ CBOMCTRA,
MOHATHE CMEKHBIC U BEPTUKAJIbHBIC YITIBI U UX CBOWCTBA.
MOHATHUE TICPIICHIUKYIISIPHBIE TIPSIMBIC.

Y4YyeHuKk HAyYUTCH:
CTPOUTH YIOJI;
ONPENEIATh IPaLyCHYIO MEpy YITa;

Y4eHUK N0Jy4YUT BO3MOKHOCTH YCBOUTD:
IIPU3HAKHA PABEHCTBA TPEYTOJIbHUKOB;



MOHSATHE MEPIICHANKYIISP K MPSAMOI;

MOHSTUE MeIMaHa, OMCCEKTPHUCA U BBICOTA TPEYTOJIbHUKA;

PaBHOOEIPEHHBIN TPEYTOJIBbHUK U €10 CBOMCTBA;

Y4YyeHuK HAYy4YHUTCH:

pelaTh OCHOBHBIE 33/1a4M HA MMOCTPOCHUE C IOMOILIBIO [IUPKYJIIS U TUHEUKHU.
pelaTh 33141 UCIONIb3ys IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB;

MOJIb30BATHCS MOHATHUSIMH MEIMAHbI, ONCCEKTPHUCHI U BBICOTHI B TPEYTOJIBHUKE TIPH
pEIICHUY 3a/a4;

UCITI0JIb30BATh CBOMCTBA PAaBHOOEPEHHOTO TPEYTOIbHUKA;

MIPUMEHSATH 33/1a41 HA MOCTPOCHUE C TIOMOIIBIO UPKYIS U INHEUKH.

Yuyenuk MOJYYUT BO3MOKHOCTD YCBOUTD.

MPU3HAKH MMAPAJIIETbHOCTH MPAMBIX;
aKCHOMY NapajuIeIbHOCTH NPSIMBIX;

CBOMCTBA MMAPAJUICIIBHBIX HPSIMBIX.

Y4YeHuK HAYYHUTCH:

IIPUMEHSATH IIPU3HAKU TAPAIUICIIBHOCTHU MPSMBIX;
VCIIOJIb30BaTh AKCUOMY I1apAJUICIIbHOCTH MPSIMBIX;
MPUMEHATH CBOMCTBA MAPAIUICIIBHBIX MPSIMbBIX

Y4YeHHUK NMOJYYUT BO3MOKHOCTH YCBOUTD:

MIOHSATHE CyMMa YITIOB TPEYTOJIbHUKA;

COOTHOLIEHNE MEXK1y CTOPOHAMM U YIIIAMH TPEYTOJIbHUKA,
HEKOTOPBIE CBOMCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB;
IIPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

YYyeHuK HAYYHUTCSH:

peliaTh 3a71a4u UCIOJIb3Yys TEOPEMY O CYMME YINIOB TPEYTOJIbHUKA;

HCTIOJIb30BaTh CBOKMCTBA MPAMOYTOJILHOTO TPEYTOJIbHUKA;

peliaTh 3aJ1a41 Ha ITOCTPOCHHUE.

OCHOBHBI€ 33]1a4¥ HA MIOCTPOCHUE: JICJICHUE OTPE3Ka IOI0JIaM, IIOCTPOEHUE
TPEYTroJIbHUKA [0 TPEM CTOPOHAM, IMTOCTPOECHHUE NEPIICHANKYIISAPA K TIPSIMOI,
MOCTPOCHUE OMCCEKTPUCHI, JIEJICHUE OTPEe3Ka Ha N paBHBIX YaCTEH.

HCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOMN JeATEIbHOCTH
W IOBCEIHEBHOU JKU3HU.

IIpeameTHBIE pe3yabTaThI

8 kiacc (anredpa, reomeTpus)
B 8 ki1acce yueHUK HayuYMTCH
. pelIaTh JIMHEWHBIE W KBAJpaTHbICE HEPABEHCTBA C OJAHOM MEPEMEHHOM M HX
CUCTEMBI;
. pelaTth TEKCTOBbIE 3aJauyd aJreOpanvdeckuM MeETOJIOM, HHTEpIPETUPOBAThH
MOJTyYEHHBIH Pe3yNbTaT, MPOBOJUTH OTOOp pelIeHUH, UCXoas U3 (POpMYyITUPOBKH
3a7a4u;
- n300pakaTh YMCia TOYKAMHU Ha KOOPAUHATHOU MPSMOIA;
« ONIPENENATh KOOPAMHATBI TOYKH IUIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMU
KOOpJIMHATaMU; U300pakaTh MHOKECTBO PEIICHUM IMHEHHOTO HEPABEHCTBA;



- pacro3HaBaTh apu(METHICCKUE U TEOMETPUUIECKUE MTPOTPECCUH; PENIATh 3a/1a49H C
pUMEHEeHHEM (OPMYJIbI OOIIETOo WieHa U CYMMbI HECKOJBKUX MEPBIX YJICHOB,;

- HAXOJUTh 3HauYeHUs1 (QYHKIMH, 3aJJaHHON (HOpMYJION, TabnuIiel, rpagukoMm, 1o ee
apryMeHTy, HaXOIWTh 3HAYCHHE apryMEHTa IO 3HAYCHWIO (PYHKIHHU, 3aJaHHOU
rpaduKOM WIIA TaOJIUIICH;

- OTIPEJICNIATh CBOWCTBA (YHKIIMU 1O €€ TpaduKy;, NPUMEHSITh TrpauuecKue
MIPEICTABIICHUS IPY PEIICHUH YPaBHEHUH, CUCTEM, HEPABCHCTB;

- OITUCBHIBATh CBOMCTBA M3YYCHHBIX (DYHKIIUNA, CTPOUTH UX TpaduKu;

Y4eHnKk HAYyYUTCS UCHOJIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHHS B
NMPAKTHYECKOH eATEeJbHOCTH U NMOBCECAHECBHOM KU3HHU JJIA:

- BHIIOJTHEHUST pacueToB MO ¢opMysiaM, COCTaBICHUS (POPMYII, BbIpAKAIOUIUX
3aBUCUMOCTH MEXAY PEabHbIMU BEIIMYMHAMU; HAXOXKICHUS HYXKHOU (Hopmyiibl B
CIIPABOYHBIX MaTepuaiax;

- MOJICTTUPOBAHUSI TMPAKTUYECKUX CUTyalldd M HCCIEIOBAHUS TMOCTPOCHHBIX
MOJIeJIel ¢ UCII0JIb30BAaHUEM amnmnapara anreOpsl;

- ONHUCAHUS 3aBUCUMOCTEN MEXay (PU3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIOIIUMU
dbopmysiaMu IPU UCCIIEAOBAHUN HECIIOKHBIX MPAKTUYECKUX CUTYaIIHA;

- HIHTEPIPETAINHU TPaPUKOB peasibHbIX 3aBUCUMOCTEN MEX1y BEIMUUHAMU;

- pacro3HaBaTh reoOMeTpUUeCKre (GUTYPHI, pa3IndyaTh UX B3aUMHOE PACIOJIOKCHUE;
Y4yeHuK HAYYHUTCH

- U300pakaTb reoMeTpuYecKre (PUTypbl; BHITIOIHATH YEPTEKHU IO YCIOBHIO 33]1a4;
OCYIIECTBIIATH IpeoOpa3zoBanus GUryp;

- pacmo3HaBaTh Ha YepTekKaxX, MOJIETISAX U B OKPY)KAIOIIEH 00CTaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIE TEa, U300pAXKATh UX;

- BBIYUCJISTH 3HAYCHHSI TEOMETPUUECKUX BEIMYUH (JIJTUH, YIJIOB, IUIOIIAICH,
00BeMOB); B TOM yuciie: /i yriioB oT 0 1o 180° onpenensiTh 3HaUCHUS
TPUTOHOMETPUUECKUX (DYHKIMH O 3aJJaHHBIM 3HAUCHUSM YTJIOB; HAXOAUTh
3HAYEHUS] TPUTOHOMETPUYECKUX (DYHKITUHN 1O 3HAUCHUIO OHON U3 HUX, HAXOJIUTh
CTOPOHBI, YIJIbI U TUIOLIAN TPEYTOJbHUKOB, IJIMHBI JOMAHBIX, IYT OKPY>KHOCTH,
TJIOIACH OCHOBHBIX T€OMEeTpUuecKkuX Gpuryp u puryp, COCTaBICHHBIX U3 HUX;

- perniaTh reOMETPUYECKUE 3a/1a49H, ONMPAsICh HA U3YYCHHbBIE CBOMCTBA QUTYDP U
OTHOLLIEHUI MEXAY HUMU, IPUMEHSS TOTIOJHUTEIbHBIE TOCTPOEHUS,
anreOpanydecKkuil 1 TPUTOHOMETPUYECKUIN anmnapar, COOOpaKeHUsI CHMMETPHH;

- IPOBOJINTH JOKA3aTEIbHbIEC PACCYKICHHS ITPU PEIICHUH 33/1a4, UCTIOJIb3Ys
U3BECTHBIC TEOPEMBI, OOHAPYKUBAsE BO3MOKHOCTH JIJISI KX UCIIOIb30BAHUS;

- pelaTh MPOoCTENIre MIaHUMETPUYECKHUE 3a]1a4K B TPOCTPAHCTBE;

Y4yeHuk HayYuTCH

- IPOBOJIUTh HECIIOKHBIE JI0KA3aTEIbCTBA, MOJy4aThb MPOCTEUILNE CIEACTBUS W3
U3BECTHBIX WM paHee TMOJYyUYCHHBIX YTBEPKIACHUN, OILICHUBATh JIOTUYECKYIO
MPaBWIBHOCTh PACCY)XJICHUHN, HCIOJIb30BaTh MPUMEPHl JI WUIIOCTpAllud |
KOHTPIIPUMEPHI JJIsI OIPOBEPKEHUS YTBEPKICHHUI;

- U3BJICKaTh HMH(POpPMAIIUIO, TIPEJCTABIEHHYI0O B TaOJIWIAX, HA JMarpammax,
rpadukax; COCTaBJIATh TaOIHUITbI, CTPOUTH JTUATPAMMBI U TpauKu;

- peraTh KOMOWHATOPHBIE 33/1a4d MYTEM CHUCTEMATHYECKOTO Mepedopa BO3MOKHBIX
BAPUAHTOB, a TAKXKE C UCIIOIb30BAaHUEM MPABUIIA YMHOKEHUS;

- BRIUUCIIATH CPETHUE 3HAUCHHUS PE3YJIbTATOB U3MEPEHUN;

- HAXOJIUTh YAaCTOTY COOBITHS, WCIOJIb3YS COOCTBEHHBIC HAOJIOJACHUS M TOTOBBHIE



CTaTUCTUYECKHUE JaHHbIE;
- HAXOJIUTh BEPOSTHOCTH CIIYYalHBIX COOBITHI B MPOCTEHIINX CIyYasx;

Y4YeHUK HAyYUTCHA UCIOJIb30BATH IPHUOOPeTEeHHbIE 3HAHUSA M YMEHUS B
NPAKTUYECKOMH JeTeJIbHOCTH U MOBCEIHEBHOM KU3HM IS

- BHICTPAaWBaHUs apryMEHTallMd TpU JoKa3aTenbcTBe (B (QopmMe MOHOJIOTa H
JIAaiora);

- Pacro3HaBaHUS JJOTUIECKH HEKOPPEKTHBIX PACCYXICHUM;

- 3aICH MaTEMaTHYECKUX YTBEPIKICHUH, I0Ka3aTEIbCTB,;

. aHAJM3a PEATbHBIX YHCJIOBBIX JAaHHBIX, MPEACTABICHHBIX B BHJE TUATpaMM,
rpaduKoB, TaOJIHII,

. pCIICHUsI TPAKTUYECKUX 3aJad B TOBCEIHEBHOH U TPOodeCCHOHATBHOM
JESTEIIbHOCTH C WCIOJB30BaHUEM JICUCTBUH C YWCIaMH, TPOIEHTOB, JJIVH,
ioniaiel, 00beMOB, BpEMEHH, CKOPOCTH;

- pemieHus y4eOHBIX M TPAKTUYECKUX 3a7ad, TPEeOYIOIINX CHCTEeMaTUYeCKOTO
nepebopa BapuaHTOB;

- CPAaBHEHHS IIAHCOB HACTYIUJICHUS CIyYaWHBIX COOBITHH, OIEHKH BEPOSITHOCTH
CIIy4ailHOTO COOBITHSI B TMPAKTUYECKUX CHUTYAIUSAX, COIMOCTABICHUS MOJEIU C
peanpHOM CUTYallUEH;

- MOHUMAaHUSI CTATUCTHUECKUX YTBEPKICHUM.

Y4YeHUK NoJIy4YUT BO3MOKHOCTb HAYYUThHCS

HCII0JIb30BaTh NPHOOpPeTEeHHbIE 3HAHNSA U YMEHHSA B MPAKTHYeCKOM
NeATEJbHOCTH U TOBCEIHEBHOM KU3HU IS

- ONTMCAHUA PEATbHBIX CUTYaAllUN Ha S3bIKE TECOMETPUU;

- pacueToB, BKIIIOYAIOIINUX MpocTeiine GopMybl;

- PEILIEHUsI TEOMETPUUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TPUTOHOMETPUU;

- pEIlIeHNUsI MPAKTUUYECKUX 3a7]ay, CBSI3aHHBIX C HAXOXKJECHHUEM IeOMETPHUECKHUX
BEJIMUMH (MCTIONB3YS MPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEICTBA);
MOCTPOEHUI TEOMETPHUECKIUMH HHCTPYMEHTaMH (JIMHEWKa, yTOJbHUK, IIUPKYIIb,
TPAHCIIOPTHUD).

IIpenMeTHBIE pe3yabTAThI
9 kuacc (aaredpa, reomeTpusi)

B pe3yabTaTe n3yyeHusi MAaTEMATHKH BbINIYCKHUK

HAYYHUTCH NOHUMAMb!

CYyHIECTBO MOHATHUS MAaTE€MaTHYECKOTO J0Ka3aTelIbCTBA, IPUMEPHI
JI0Ka3aTeabCTB;

CYyHIECTBO MOHATHUS aATOPUTMA, TPUMEPHI AJITOPUTMOB;

KaK MCIOJb3YIOTCS MaTeMaTuueckue GopMyJsbl, ypaBHEHHUS] U HEPABEHCTBA,
KaK MOTPEOHOCTU MPAKTUKHU MPUBEIN MaTEMaTUYECKYIO HAyKy K
HEOOXOIUMOCTH PACUIMPEHUS MOHITHUS YUCIA;

BEPOSATHOCTHBIN XapaKTe€p MHOTUX 3aKOHOMEPHOCTEN OKPYKAOIIETO MUPA;
KakuM 00pa3oM reoMeTpusi BOZHUKIIA U3 MPAKTHYECKUX 3a7]a4 3eMJIeMepHus,
IpUMEPHl TEOMETPUUECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAXHBIX IS
NpPaKTHKHU,;

CMBICJI WA€ATU3alMH, TO3BOJISIIOIIMN pelaTh 3aa4yi peaabHOU
JNEeUCTBUTEIBHOCTH MaTEMAaTUUYECKUMHU METOJAMH.



B pe3ynbrare uzyueHuss MaTEMAaTUKHU BbIMMYCKHUK

Hayuumces:

COCTaBJIATh OYKBEHHbIE BhIPAXKEHUS U (HOPMYIIBI IO YCIOBUSIM 3ajay;
OCYILIECTBIATh B BBIPAXKECHUAX U (POpMyNax YHCIOBbIE TOJCTAHOBKH U
BBIMOJHATh COOTBETCTBYIOIIUE BHIYUCICHUS, OCYIIECTBIATh MOJCTaHOBKY
OJIHOTO BBIPAXKE€HUS B JPyroe, BeIpaxkath U3 (opmMyll OJHY MEPEMEHHYIO uepe3
OCTaJIbHBIE;

BBINIOJHATh OCHOBHBIE JE€MCTBHS C MHOTOWIEHAMH H ¢ anreOpanydeCcKuMH
IpOOSIMU; BBITIOJIHATH Pa3I0K€HWE MHOTOUYJIECHA HA MHOXKUTEJHU; BBIMOJHATH
TOXJAECTBEHHBIE MTPeoOpa30BaHUsl pallMOHATbHBIX BBIPAXKECHUM;

MPUMEHSATh CBOHCTBA apu(PMETUIECKUX KBAPATHBIX KOPHEH ISl BEIYUCICHUS
3HAYCHUU U TpeoOpa30BaHUl YMCIOBBIX BRIPAXKEHUN, COACPIKAIUX
KBaJIpaTHbIE KOPHU;

peliaThb JIHHGﬁHI)IG, KBaApaTHBIC YPABHCHHUA N PAIIMOHAJIBHBIC YPABHCHHUA,
CBOAAIIUCCA K HUM, CUCTCMBI IBYX JINHEUHBIX ypaBHeHI/Iﬁ U HCCJIOXKHBIC
HEJIUHCHHBIC CUCTCMBEI,

pemars JMHEWHBIE U KBaJPATHBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CUCTEMBI;

pelarb TEKCTOBbIE 3aJa4 aJIreOpanuyecKuM METOJIOM, HHTEPIPETUPOBATh
NOJYy4YEHHBIN pe3yabTaT, IPOBOJUTH OTOOP pEeIIEHUMN, UCXOs U3
GOpMyNIMPOBKHU 3a7auu;

n300paxarh 4ucia TOYKaMU Ha KOOPJIMHATHOM MpsIMOW;

OIIpEAENIATh KOOPAUHATHI TOYKHU IJIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMHU
KOOpJAMHAaTaMU; U300pakaTb MHOKECTBO PEIIEHUH JIMHEHHOTO HEpaBeHCTBA

pacro3HaBaTh apupMEeTUYECKNE U TEOMETPUUECKHE MTPOTPECCHHU;

peliaTh 3aja4yd ¢ MpUMEHEeHuEeM POpMYibl 00IIETo YieHa U CYMMBbI
HECKOJIbKUX MEPBbIX YJIEHOB;

HAaXOJUTh 3HAYCHUs PyHKUMU, 3aJaHHON popmynol, Tabnuuei, rpagukom mo
e€ apryMeHTY; HaXOJUTh 3HAYECHUs apryMeHTa N0 3HaYCHUIO PyHKIUH,
3aJJaHHOM rpaduKOM UIu TabJIHUIIeH;

ONHUCHIBATh CBOMCTBA U3YUYEHHBIX (PYHKIUN, CTPOUTH UX IpadUKHU.
I10JIB30BATHCS TEOMETPUYECKUM SI3bIKOM JUISI ONMCAHMSI IPEAMETOB OKPYKAFOILIETO
MUDpa;

pacro3HaBaTh T€OMETpUUECKUE GUTYPBI, pa3IN4aTh UX B3aUMHOE PACTIONOKEHUE;
M300paXkaTh TeoMeTprUUecKre (PUTypbl; BEINOIHATD YEPTEKHU IO YCIOBHIO 33]1a4;
OCYUIECTBIISATh TpeoOpa3zoBaHus Guryp;

pacro3HaBaTh Ha YepTEkKax, MOJEISIX U B OKPYXKAIOLIEH 0OCTaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIE TENa, U300paXKaTh UX;

B MIPOCTEHIIMNX CIyYasiX CTPOUThH CEYEHUS U PA3BEPTKHU MPOCTPAHCTBEHHBIX TET;
MPOBOAUTH OINEpPAllMU HaJ BEKTOPAMU, BEIYMCIIATH JIJIMHY U KOOPAMHATHI BEKTOPA,
YTOJI MEXIY BEKTOpaMu;

BBIYMCIIATh 3HAYEHUS TEOMETPUUYECKHUX BEJIUYMH (IUIMH, YIVIOB, IIJIOMIAEH,
00bEeMOB); B TOM uucie: 11 yrioB ot 0 1o 180° onpenensite 3Ha4eHUS
TPUTOHOMETPUYECKUX (PYHKLHUHI 10 3alaHHBIM 3HAYEHUSIM YITIOB; HAXOJIUTh



3HAYEHUS! TPUTOHOMETPUYECKUX (DYHKIMHN MO 3HAUEHUIO OHOW U3 HUX, HAXOJIUTh
CTOPOHBI, YIJIbI U IJIOIIAIA TPEYTOJIbHUKOB, JUTMHBI JOMAHBIX, YT OKPYKHOCTH,
IJI0IIAJEH OCHOBHBIX T€OMETPUUECKUX PUTYp U PUTYp, COCTABIEHHBIX U3 HUX;

BBIITYCKHUK HAYYMTCS
- IPOBOJNTh HECIIOKHBIE J10KA3aTEIbCTBA, MOJIy4YaTh MPOCTEHUIINE CIEICTBUS U3
U3BECTHBIX WJIM paHee IMOJYYEHHBIX YTBEpPKICHUM, OLEHUBATH JIOTHYECKYIO
NPaBUIBHOCTh PACCYXIEHUH, WCIONb30BaTh MPUMEPHl Uil WUIFOCTPALMH U
KOHTPIPHUMEPHI JIJIs1 ONPOBEPKEHUS YTBEPKIACHUM;
- U3BJIEKaTh MH(OpPMALMIO, TPEACTABICHHYIO B TalJHWIaXx, Ha JAWarpaMmax,
rpadukax; coCTaBIsATh TAOIUIIBI, CTPOUTH JUATPAMMBI U TpaduKu;
- pemath KOMOMHATOPHBIC 33/1a4 MTyTEM CHCTEMaTHYEeCKOro mepedopa BO3ZMOKHBIX
BApUAHTOB, a TAKXKE C UCIOJIb30BAHUEM MPABHIIA YMHOKEHHS,
« BBIYMCIISATh CPETHUE 3HAUEHUS PE3YJIbTATOB U3MEPEHUN;
- HAXOJUTh YacTOTy COOBITHS, MCIOJIb3Ys COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE
CTaTUCTUYECKHUE TAHHBIE;
- HAXOJUTh BEPOSITHOCTH CIIy4YallHbIX COOBITUI B POCTEHIINX CITyyasx;
MOJIYYUT BO3MOKHOCTH HAYYHTBHCH HMCIOJIb30BAaTh NMPHOOPETCHHbIC 3HAHUA H
YMEHHS B IPAKTHYECKOM 1eATeJbHOCTH 1 NMOBCeIHEBHOM KU3HU JIs1:
- BBICTpauBaHUsA apryMEHTalUd NpH JoKa3aTelbcTBe (B (opme MOHoIora H
Jhaiora);
- pacrio3HaBaHMsI JIOTHYECKH HEKOPPEKTHBIX PaCCyKICHHUI;
- 3aIIUCU MAaTEMATUYECKUX YTBEPKICHUH, I0Ka3aTEIbCTB;
- aHANIM3a peaJbHbIX YHUCJIOBBIX JAHHBIX, NPEJICTABICHHBIX B BUJE JUarpamw,
rpauKoB, TaOJINULL;
- peUIeHUs] MPaKTHUYECKHX 337a4 B TMOBCEJHEBHOM U MpodecCHOHATbHON
NEATEIbHOCTH C HCIIOJIB30BAHUEM JIEWCTBHIM C YHCIAMH, HOPOLEHTOB, JJIHH,
wioniaied, 00beMOB, BpEMEHU, CKOPOCTH;
- pelieHus y4eOHbIX M NPAKTUYECKUX 3a7ad, TPeOyIOIIMX CHCTEMAaTUYECKOTro
nepebopa BapHaHTOB;
- CPAaBHEHMS ILIAHCOB HACTYIJICHUS CIy4yalWHBIX COOBITUH, OLEHKH BEPOSITHOCTH
CIIy4allHOTO COOBITHSI B TMPAKTUYECKUX CHUTYalUsX, COIMOCTABJIEHUS MOJENIU C
peanpHOM CUTYyallEw;
- IOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUM.

I11. Conepxxanne npexmera.
Mopaynb anrebpa.

7 Kkjaacc

MareMmatuuyeckui sI3pIK. MaTemMarndeckast MOJIe/Ib

YucnoBble BelpaxkeHus. Anredpanyeckue BolpakeHus. MaTemaTnueckuil sS3bIK.
Maremarnyeckass Mogeiib. JINHEMHOE YpaBHEHHUE C OAHOU MIEPEMEHHOM.
KoopaunarHas npsimasi.

JIuneiinas QyHKuIus



Koopaunarnas ninockocTs. JInHeliHOe ypaBHEHHE C IByMsI IEPEMEHHBIMU U €r0
rpaduk. Jluneiinas GyHkius u ee rpaduk. Jluneinas pynkuus y=Kx. Bzanmuoe
pacrnoiokeHue rpa@uKoB JMHEHHBIX (PYHKIIHMA.

Cucrtembl ABYX JIMHEWHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU

[ToHsiTHE CUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IByMsI IEpeMEeHHbIMU. MeTo
NoJICTaHOBKHU. MeTtoJ anredpandeckoro cioxeHusi. CUCTEMBbI IByX JTMHEHHBIX
ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MaTeMaTUYECKUE MOJEIN PEeaTbHBIX
CUTYyalHi.

CreneHb c HaTypaJIbHBIM ITOKA3aTEJIEM U €€ CBOICTBA

CreneHb ¢ HaTypaJbHBIM IT0KA3aTEJIEM U €€ CBOICTBA.

Opnounensl. Oniepanuu HaJl OTHOWICHAMU

Onnounen. CtangapTHeINA BUJ ogHOWIeHa. Cllo)KeHUE, BBIYUTAHUE, YMHOKEHUE U
JIeJIeHNEe OHOWICHOB.

Mmuorounensl. Oneparuu Haji MHOTOWIEHAMU

Muorounen. CrannapTHbliil Bua MHorowieHa. CioxeHue, BBlUNTaHue,
YMHOKE€HHUE U JIeJICHHE MHOTOWIEHOB. DOpMyJIbl COKpAIlEHHOTO YMHOKEHUS.
PaznoxeHre MHOTOUIEHOB HA MHOXKHUTENIN

PaznoxeHne MHOTOuwIeHa Ha MHOXHUTENU. BriHeceHne 001ero MHOKUTENS 3a
ckoOku. Crioco0 rpynmupoOBKH.

OyHKIUA y=x2 '

OynKIEs y=x° u ee rpaduk. [padudeckoe pemeHne ypaBHeHHiA.

JlaHHBIC U PSAJBI JaHHBIX. YIIOPSAOYEHHBIE PSbI TaHHBIX. Tabmuia
pacnipenenenusi. Heuucnonsie psiipl qaHHbIX. CoCTaBlIeHUE TaOHUI
pacripeenieHui 0e3 ynopsijounBanus AaHHbIX. YacTora pe3ynsrara. Tabnuia
pacripeneneHus yactot. [IponieHTHbIC YacTOThl. TaONUIIbI pactipeeieHUsI Y4acTOT
B MIPOLEHTAaX. [ pynnupoBKa JaHHBIX.
Moayasb anreopa.
8 Knacc

Anrebpandeckue apoou.

[Tonsitue anredpanueckoit 1podu. OCHOBHOE CBOMCTBO aireOpanueckou
npoou. CokparnieHue aareOpandeckux aIpooei.

CroxxeHue U BhIYUTaHHUE anreOpandeckux apoOeii.

YMHOXEHUE U AelieHue anredpanyeckux apobeit. Bo3segenue
anreOpandeckoi ApoOU B CTETICHb.

PannonansHO€ BelpaxkeHue. PanmonanbHoe ypaBHeHue. PemeHue
palMoHaNIbHBIX YpaBHEHUM (TMIEPBBIE MPEACTABICHUS ).

CrteneHb ¢ OTPUIIATEIILHBIM II€JIbIM MMOKa3aTeJIeM.

OyHkIus ¥ = fx . CBolicTBa KBaJIpaTHOTO KOPHS
PanuoHnanbHbIe yncia. [IoHsATHE KBaAPATHOIO KOPHS U3 HEOTPULIATEIBHOTO
yucia. UppanuoHnanpHble unciaa. MHOXKECTBO NEUCTBUTEIbHBIX YUCEI.

Oynkuus ¥ = ¥% e cpoiicTra u rpaduk. Beinykiaocts pynkiuu. O6nacthb
3HAYEHUH PYHKIIUU.



CBoiicTBa KBajapaTHbIX KOpHEell. [IpeoOpazoBanue BeIpaKeHUN, COAEPIKAIINX
omnepaluio U3BJIEYECHUS KBaAPaTHOTO KOpHSI. OCBOOOXKIEHUE OT
UPpPAMOHAIBLHOCTH B 3HaAMeHarese Apoou. Moayib 1€l CTBUTEIBHOTO YHUCIIA.

o
KBanparnunas QyHkuus y = kx®. OyHKIMA x
Oyuxius y = kx%, ee rpadux, cBoiicTBa.
ye k
DOyHKIUS ¥, ee cBoicTBa, rpaduk. ['unepbona. AcuMmToTa.

[TocTpoenue rpadukoB GyHKIHUI 1O U3BECTHOMY T'paduKy QyHKIHHU
KBaaparusiii Tpexunen. Kpagparnunasa QyHkus y = ax” + bx + c, ee
cBoiicTBa u rpaduk. [lonstue orpannuennoit pynkuuu. [loctpoenue u
YyTeHue rpa@uKOB KyCOUHBIX (QyHKIIUI, COCTaBICHHBIX U3 (PyHKIH.
['paduueckoe penieHne KBaJpaTHbIX YpaBHEHUM.

KBanparHbie ypaBHEHUS

KBanparnoe ypaBHenue. [IpuBenennoe (HempuBeIeHHOE) KBaApaTHOE
ypaBHeHnue. [lonHoe (HenmomHoe) kBajgparHOoe ypaBHeHue. KopeHb
KBaJIpaTHOTO ypaBHEHUs. PellieHue KBagpaTHOrO ypaBHEHUS METOA0M
pa30KEHUS HA MHOXKHUTEJIN, METOAOM BBIJICIICHUS NIOJIHOTO KBaJApara.
JuckpumuHanT. Dopmynbl KOpHEN KBaApaTHOrO ypaBHeHus. [lapamerp.
VYpaBHeHUE ¢ mapamMeTpoM (HadaJibHbIEC IPEACTABICHHUA).

ANTrOpUTM pelIeHHUs PAlMOHAIBHOTO YpaBHEHUS. bUKBaJipaTHOE ypaBHEHHUE.
MeTton BBeIeHU HOBOM MEPEMEHHOM.

PannoHanbHbIe YpaBHEHUS KaK MAaTEMAaTUYE€CKUE MOJEIN PEaIbHBIX
CUTYalUU.

YacTHble ciydyan GOpMyJbl KOPHEW KBaJIpaTHOTO YPaBHEHHUS.

Teopema Buera. PasnoxxeHue kBagpaTHOTO TpEXUJIEHA HA JTUHEUHbBIE
MHOUTEIIH.

NppanunonanbHoe ypaBHeHue. Metoa Bo3BeaeHUs B KBajapar. [lepBbie
MPEACTABICHHS O PABHOCHJILHBIX U HEPABHOCHUIIBHBIX MPE0OPa30BaAHUIX
ypaBHeHus. [loctoponnune kopHu. [IpoBepka KopHEN.

HepaBenctna

CBoiicTBa UMCIOBBIX HEPABEHCTB.

HepaBeHncTBO ¢ nepeMeHHOU. PelieHue HepaBeHCTB ¢ IEPEMEHHOM.
JIuneiiHoe HepaBeHCTBO. PaBHOCUIIbHBIE HEpABEHCTBA. PaBHO CUJIBHOE
npeobpa3zoBaHuEe HEpPABEHCTBA.

KBanpatHoe HEepaBeHCTBO. AJITOPUTM PELICHUS KBAAPATHOTO HEPABEHCTBRA.
Bospacrawmas dynkuus. YOosiBatomas pyuknus. Mccnegopanue GyHKIMNA Ha
MOHOTOHHOCTbD (C UCITOJIb30BAHUEM CBOMCTB YHCJIOBBIX HEPABEHCTR).
[IpubnuxeHHbIC 3HAYCHUS JEHUCTBUTEIBHBIX YUCE, MOTPEITHOCTD
NpUOIUKEHUS, TPUOIMIKEHUE 110 HEJOCTAaTKy U U30bITKY. CTaHIapTHBIN BU]L
YyHcha.

Hepeo BapuanTtoB. [Ipocreiiiirie BepoSITHOCTHBIE 1 KOMOMHATOPHBIE 3a]1auH.
OpraHu3oBaHHBIN TIEPeOOP BapUAHTOB



Moaynb anrebpa.
9knacc

HepaBeHCTBa U CHCTEMBI HEPABEHCTB.

JluneliHoe U KBaJpaTHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM, YaCTHOE U o01Iee
pelieHne, paBHOCUIILHOCTh, PABHOCUJIbHBIE PpeoOpa3oBaHusi. ParmoHalibHbIe
HEPABEHCTBA C OAHON NEPEMEHHON, METOJ MHTEPBAJIOB, KpUBAsi 3HAKOB, HECTPOTHUE
Y CTPOTHE HEPABEHCTBA. JJIEMEHT MHOKECTBA, IOJIMHOKECTBO TAHHOTO
MHO>KECTBA, IIyCTOE MHOKECTBO. Ilepeceuenne u 00beIMHEHNE MHOKECTB.
CucTeMbl JIMTHEHHBIX HEPABEHCTB, YACTHOE U 00IIIee PEIICHUE CUCTEMbl HEPABEHCTB.
Cucrembl ypaBHEHHIA,

PanmonanbHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMU, PEICHUE YPABHECHUS C IByMSI
NePEeMEHHBIMH, PABHOCUJILHBIC YPaBHEHUS, PABHOCHIIBHBIC TIPEOOPA30BaAHUA.
['paduk ypaBHEeHUs1, cUCTeMa YpPaBHEHUM € IBYMsSI IEPEMEHHBIMU, PEIICHUE
CHUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMU. METO/1 IM0JICTAHOBKHU, METO/L
aNre0panyecKoro CIOXKEHHs, METO]] BBEJICHUS HOBBIX MEPEMEHHBIX, Tpaduueckuit
METO/I, PABHOCUJIBHBIE CUCTEMBI YPABHECHU M.

Uucnosbie GyHKIIUU.

@OyHKIUs, 00JaCTh ONPEEICHIE U MHOXKECTBO 3HaUYCHUN (DYHKIIHH.
AHaIUTUYECKUM, rpadUUeCKUi, TAOTMIHBIN, CIOBECHBIM CIIOCOOBI 3aJaHUs
bynkuuu. ['padux bynkuun. MOHOTOHHOCTH (BO3pacTaHue U yObIBaHKE) (DYHKIIHH,
OTPAaHUYCHHOCTh (PYHKIIMH CHU3Y U CBEPXY, HAUMEHbIIIEE U HAauOOJIbIlIee 3HAYCHUS
byHKIIUU, HenmpepbiBHAs (DYHKIIMS, BBIMYKJIas BBEPX WM BHU3. DJIEMEHTapHbBIC
¢bynkuuu. YetHas u HeueTHast GyHKUMH U UX Tpaduku. CreneHHble QyHKIUU C
HaTypaJbHBIM MOKa3aTeIeM, UX CBOMCTBA U rpaduku. CBolicTBa U rpaduku
CTEMEHHBIX (DYHKIUN C YETHBIM U HEYETHBIM MOKa3aTEIsIMU, C OTPUIIATEILHBIM
L[EJIBIM TOKA3aTEeIIEM.

[Iporpeccun.

Yucnosas nocienoBareabHOCTh. CrOCOOBI 3aaHUsT YUCIIOBOM
nocieaoBaTeabHOCTU. (CBOMCTBA YMCIOBBIX MOCIEN0BATEIbHOCTEM, MOHOTOHHAS
MOCJIEIOBATEIHLHOCTD, BO3PACTAIOIIAS OCIEI0BATEIbHOCTh, YOBIBAIOIIAS
MOCJIEIOBATEIHLHOCTh. ApudMeTruecKas mporpeccusi, pa3HOCTh, BO3pacTaroIas
mporpeccusi, KOHeUHas nporpeccus, Gopmysa n-ro ujieHa apupmMeTHIecKo
nporpeccuu, popmMyiia CyMMbI YJIEHOB KOHEYHOU apu(hMETUUECKON TPOTPECCHH,
XapaKkTepUCTUUECKOE CBOMCTBO apudmernyeckoit mporpeccuu. ['eomeTprueckas
MPOTPECCHsl, 3HAMEHATEJIb TPOTPECCUU, BO3PACTAIOIIAS TPOTPECCUSL, KOHEUHAS
nporpeccusi, GpopMmysia n-ro 4WieHa reOMETPUIECKON mporpeccuu, GopMysa CyMMBI
YJIEHOB KOHEYHOW T'€OMETPUYECKON TPOTPECCUU, XaPAKTEPUCTUUECKOE CBOMCTBO
T€OMETPUUECKOU TTPOTPECCUM.

DneMeHThl KOMOMHATOPUKHU, CTATUCTUKUA U TEOPUH BEPOSTHOCTEH.

MeToapl perieHus MPOCTEHIMX KOMOMHATOPHBIX 3a/1a4 (Tiepedop BapruaHTOB,
MIOCTPOEHUE JIepEeBa BAPUAHTOB, TIPABUIIO YMHOXKEHHs ). DakTopuan. O0muii ps
JTAHHBIX U PsIJi JAHHBIX KOHKPETHOTO U3MEPEHMS, BAPUAHTA PsAJla TaHHBIX, €€
KPaTHOCTb, YaCTOTA U MPOLEHTHAS YaCTOTA, CTPYIIIIUPOBAHHBIN PsJl TAHHBIX,
MHOTOYTOJIBHUKH pacnpeneneHus. O0bem, pazmMax, MoJIa, CpeTHEE 3HAUCHHE.
CryyaiiHble COOBITHSA: TOCTOBEPHOE M HEBO3ZMOXKHOE COOBITHS, HECOBMECTHBIE



COOBITHS, COOBITHE, TPOTUBOIIOIOKHOE TaHHOMY COOBITHIO, CYMMa JIBYX
ciydaitHeix coObITHil. Kinaccuueckast BeposiTHocTHas cxeMa. Kiaccuueckoe
OTpeJeIeHIe BEPOSATHOCTH.

CopepxaHue npegmera.

MopayJb reomerpus.
7 knacc

HavanbHble reomeTpuyecKue CBEICHUS
HavanpHble mnoHATUS TiaHuMeTpuu. [eomerpuueckue ¢urypol. [lonarue o
paBeHcTBe uryp. OTpe3ok. PaBeHcTBO oTpe3koB. JJinHA OTpe3Ka U ee CBOMCTBA.
VYron. PaBeHctBo ymioB. BenmumHa yrmia u  ee cBoilictBa. CMEXHBIE U
BEPTUKAJIBHBIC YIIIBI U UX CBOMCTBA. [leprnieHINKyNIsIpHBIE IPSAMBIE.
TpeyronpHuKHM
TpeyrosnbHuk. [Ipr3Haku paBeHCTBA TPEYTOJbHUKOB. [leprieHINKyYIsAp K OPAMOU.
Menuanbl, OHCCEKTPUCHI W  BBICOTHI  TpeyroibHHUKa. PaBHOOEIpEHHBIM
TPEYTOJILHUK U €r0 cBOWCTBAa. OCHOBHBIE 3aJ]a4d HA MOCTPOEHHUE C MOMOIIBIO
LHUPKYJIS U TUHEUKU.
[TapannensHble NpsIMbIE
[Ipu3Hakyu mApaJUIENBHOCTH MNPSAMBIX. AKCHOMAa IapajuleIbHBIX MPSIMBIX.
CBoliCTBa AapAJUIENBHBIX MPSIMBIX.
CoOoTHOIIEHUS MEK Ty CTOPOHAMH U YITIaMH TPEYTOJIbHUKA
CymMma yroB TpeyrojiibHUKa. COOTHOLIEHUS MEXKJIYy CTOPOHAMU H  yITIaMH
TPEYTOJIbHUKA. Hepagenctso TPEyTOoJIbHUKA. Hexoropsie CBOMCTBA
IPSIMOYTOJIbHBIX ~ TPEYTOJbHUKOB. lIpH3Haku  paBeHCTBA  IPSAMOYIOJBHBIX
TPEyroJbHUKOB. PaccrosgHue oT ToukM 10 1psAmoi. PaccrosHue Mexnay
MapaJulieIbHBIMU MPSIMBIMH. 3a/1a4l HA TOCTPOECHHUE.

Monyab reomerpusi.

8 Knacc

YeThIpexXyrojabHUKH.

MHOTOYTOJIbHUK, BBINTYKJIBIA MHOTOYTOJIBHUK, YETBIPEXYTOJIb HUK.
[Tapamienorpamm, ero cBorMcTBa U npusHaku. Tpanenus. [IpsmMoyronsHuK,
pom0, KBajJpart, ux cBoiicTBa. OceBas U LIEHTpajbHAsd CUMMETPUU.
[lmomane.

[TongaTHe nmomaa MHOTOyroiabHuKa. Ilmomanym npsaMoyroiabHUKa,
napajiesorpammMa, TpeyrojibHuka, Tpanenuu. Teopema [Iudaropa.
[TogoOHBIE TPEYTOJIBHUKHU

[TopoOubie TpeyronbHuku. [Ipu3Haku nonodus TpeyroabHukoB. [IpuMenenue
noao0us K A0Ka3aTeJIbCTBY TEOPEM U pelieHuo 3a1ad. CUHyC, KOCUHYC U
TAHTE€HC OCTPOrO yIja IPsIMOYTOJBHOTO TPEYyrojabHUKA.

OKpy>XHOCTb.

B3aumHoOe pacnosioxkeHrue npsiMon U OKpyKHOCTHU. KacarenbHas k
OKPY>KHOCTH, €€ CBOMCTBO U NpU3HAK. [[eHTpanbHbIe U BIUCAHHBIC YTIIIbI.
UYeTbIpe 3ameuyaTesbHbIe TOYKN TPEYTOJbHUKA. BiucanHas n onucaHHas
OKPYKHOCTH.



Moayab reomerpus.
9 Knacc

BexkTopsl.

[louarue BexkTopa. PaBeHCTBO BekTOpoB. CJOXKEHHWE UM BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO JIBYyM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarel BekTopa. [Ipocreiimue 3aqaun B KOOpAMHATAX. YpPaBHEHUS
OKPY>KHOCTH U mipsiMoi. [IpuMeHeHrne BEKTOPOB U KOOPAMHAT MIPY PEIICHUH 3a/1ay.
Mertona KoOpMHAT.

Koopaunatel Bektopa. Ilpocreilinme 3agaud B KOOpAMHATax. YpaBHEHUSA
OKPY>KHOCTH U mipsiMoi. [IpuMeHeHrne BEKTOPOB U KOOPAMHAT MIPY PELICHUH 3a/1ay.
CoOTHOIIIEHUSI MEXIy CTOPOHAMH U yIlaMu TpeyroiabHuka. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB.

CuHyc, KOCMHYC W TaHI€HC yIia. [eopemMbl CHHYCOB M KOCHUHYCOB. Pemenue
TPEyroabHUKOB. CKallIpHOE NPOU3BEACHHUE BEKTOPOB M €ro NPUMEHEHUE B
FEOMETPUYECKUX 3a/1a4ax.

JInvHa OKpY>KHOCTH U IUIOIIAAb KpyTa.

[IpaBunbHbIE MHOTOYrOJbHUKH. OKpPY>KHOCTH, OIMCAHHAS OKOJO IPaBUIBHOIO
MHOTOYTOJIbHUKAa W BOucaHHass B Hero.  [loctpoeHue  mpaBHIIBHBIX
MHOTOYTOJIbHUKOB. JlinHa okpyxHOCTHU. [1n10omans kpyra.

JIBroxeHus.

Otobpaxkenue 1ockoctu Ha cebst. [lonsrue nBwkeHus. OceBas W IEHTpabHAS
cumMeTpud. [lapamnensHsiil iepenoc. [loBopot. Hamoxenus u ABU>KEHHUS.

HauanbHble CBEICHUS U3 CTEPEOMETPHH.

[Tpenmet ctepeomerpun. ['eomerpudeckue Tena W MOBEPXHOCTH. MHOTOTPAHHUKH:
npu3Ma, MapajieNienuiesa, nupamMuaa, (GopMyabl Il BBIUMCICHHUS HX OOBEMOB.
Tena ¥ TOBEPXHOCTH BpallCHUS: HUIUHAP, KOHYC, cdepa, map, GOpMysasl s
BBIUMCIICHHSI MX TIIOIA e TOBEPXHOCTEN 1 0OBEMOB.

OO0 akcuoMax IIAHUMETPHUH

becena 06 akcmoMax reoMeTpHH.

OO0 akcuoMax TUTAHUMETPHH.

AKCHOMBI IJTAHUMETPUHU.

VI.TemaTrudeckoe NJIaHUPOBAHHUE
7 kaacc ajareopa

Pazagen N3yyaembiii MaTepuaJl Kou-Bo KoHnTposabubie
4acoB padoThI

1 1. Marematnueckuii sI3bIK. 18 1
Maremarnueckasi MOJIEIb.

2 Jluneitnas QyHKIMS. 18 1

3 CucreMbl ABYX JTUHEHHBIX 15 1
YpaBHEHHM C IBYMS EPEMEHHBIMHU.

4 Crenenb ¢ HaTypalbHbIM MOKA3aTeENEM 12
Y €€ CBOMCTBA.




5 Opnounensl. Oniepanyuu HaJl 10 1
OJTHOYJICHAMH.
6 MHuorounensl. Oneparuu Ha 18 1
MHOTOYJICHAMH.
7 Pa3noxxeHre MHOrOWIEHOB Ha 23 1
MHOXKHTEITH.
8 OyHKIUA y = X>. 11 1
7 HrtoroBoe nmopropenue 11 1
Hroro 136 8
7 Ki1acc reoMeTpus
Paznen N3yuyaembiii MaTepuaJl Kosn-Bo | KonrposbHbie
4acoB padoThbI
1 HadganbHbie TreOMETPUICCKUC 10 1
CBEICHMSI.
2 TpeyronbHUKH. 17 1
3 [TapannenbHble TpsIMbIE 13 1
4 CooTHOIIEHUS MEXIYy CTOPOHAMU 18 2
1 yIJIaMH TPEYTOJIbHUKA
5 IToBTOpenue. Pemenwne 3aqay. 10 1
68 6
8 kiacc anredopa
Paznen N3yuaembiii MaTepuaJl Kosn-Bo | KonrposbHbie
4acoB padoThbI
1 [ToBTOpenue kypca anreOpel 7 4
KJjlacca
2 AnreGpandeckue qpoomu. 27 2
3 OyHKIMA y=-x CaoiicTBa 26 1
KBaJIPaTHOTO KOPHSI.
4 KBagparuunas dyakius. OyHKIus 26 2
Lk
X .
5 KBagparnubie ypaBHEHUSI. 25 1
6 Hepapencrtaa. 17 1
7 IToBTOpEeHME 11 1
136 8
8 ki1acc reomerpusn
Paznen N3yuyaembiii maTepuai Kon-Bo KoHTponbHbIe
4acoB paboThI




1 YeThIpexXyroJbHUKHY. 14 1
2 [Imomane. 14 1
3 ITogoOHbIE TPEYTOJLHUKHY. 19 2
4 OKpYy>KHOCTb. 17 1
5 IToBTOpeHue 4 1
68 6
9 ki1acc aaredpa
Paznen N3yvyaembiii MaTepuaJl Kosn-Bo | KonTposbHbie
4acoB padoThI
1 [ToBTOpeHue Kypca anreOpsl 8-ro Kiacca 4
2 HepaBenctBa ¢  OIHOW  TEpPEMEHHOM. 19 1
CuHcTeMBbl U COBOKYITHOCTH HEPaBEHCTB
3 CucreMbl ypaBHEHUN 22 1
4 Uucnosbie GyHKIIUU 30 2
5 [Tporpeccun 20 1
6 OnemeHThl KOMOUMHATOpUKU. CTaTUCTHKU U 20 1
TEOPUU BEPOSITHOCTEH
7 [ToBTOpEHUE 21 1
136 7
9 Ki1acc reoMeTpus
Paznen HN3yyaembiii MaTepuaJl Koan-Bo | KonTpoabHbie
4acoB padoThI
1 Bekropsl 8
2 MeTton koopuHaT 10 1
3 CoOTHOIIEHUST MEXYy CTOPOHAMH U YIJIAMH 11 1
TpeyroipHuka. CKalspHOE TPOU3BEICHHUE
BEKTOPOB
4 JInvHa OKpY>KHOCTH U IUIOIIAAb KPyTa 12 1
5 JBrxeHus 8 1
6 HauanbHble CBeICHNS M3 CTEPEOMETPUHI 8
7 006 akcMoMax TIAHUMETPHUH 2
8 IToBrOopenue. Pemenue 3agay. 9 1
68 5







