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PaGouas nporpamma 'BOY rumuaszum 1. ChI3paHu 10 MaTeMaTHKE Ha
YpOBHE OCHOBHOTO 00mIero odpa3zoBaHus (5-9Kkaccel) COCTaBlIiEHA C y4E€TOM
TpeboBanuii deaepanbHOT0 TOCYIapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHIapTa
OCHOBHOro o0miero oOpa3zoBaHus (YyTBEp>KIEH TMPUKA30M MUHUCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit ®enepanuu Ne 1897 or 17.12.2010 B
penakuuu npukazoB MwunHoOpHayku Ne 1644 ot 29.12.2014 u Ne 1577 or
31.12.2015), B COOTBETCTBUHM C OCHOBHOW O0Opa30BaTEIBHOW IPOrpamMMoOit
OocHOBHOTO 0o0mero obpaszoBanusi [ BOY rumuazuu r. Cei3panu, ¢ [IpumepHoit
MIPOTpaMMOi 10 MaTeMaTHUKE, Ha OCHOBE Pab0OYHX MPOTrpamMM.

B Yuebnom mmane 'bOY rumnasum r. Cei3paHu Ha H3y4eHHE y4eOHOTO
npeiIMeTa MaTeMaTHKa OTBOJUTCA B 5 Kjacce — 5 4YacoB B HENENIO, 4YTO
coctasisier 170 gacoB B roj, B 6 Ki1acce — 5 4acoB B HEJEIIO, YTO COCTABJISET
170 gacoB B rox, B 7 Kj1acce — 5 4acoB B HEJEI0, 4To cocTapisieT 170 yacoB B
roj, B 8 kijacce — 5 JacoB B Henenro, 4To cocTaBisier 170 yacoB B roa, B 9
KJlacce — 5 yacoB B Hefento, uyTo cocTtaBiseT 170 vacos B roa. Mtorona ypoBue
OCHOBHOTO 00111eT0 00pazoBanus — 850 gacos.

1. Mlnanupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOT0 NpeaMeTa
MaTeMaTHKa

N3ydyenne MaremMaTMKd B OCHOBHOM IIIKOJE JA€T BO3MOXXHOCTH
00yYaroImMUMCs TOCTUYb CICAYIOIINX PE3yJIbTaTOB PA3BUTHSL:
6 TUYHOCHHOM HANPABICHUU:

1) ymeHue sCHO, TOYHO, TPAMOTHO H3jaraTh CBOM MBICIM B YCTHOH H
MMICbMEHHOMN PEYU, MOHUMATh CMBICJI TOCTABJICHHON

3a/1a4M, BBICTPANBATh apPIyMEHTALMIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEDHI;

2) KPUTUYHOCTb MBINIJICHUA, YMCHUC PACIIO3HABATH JIOTHMYCCKH HCKOPPCKTHLIC
BBICKA3bIBAHU A, OTIIMYATE TUIIOTE3Y OT (1)aKTa;

3) mpencrtaBiIeHHWE O MAaTEMAaTHYECKOM Hayke Kak cdepe UeToBeYeCKOi
NeATEeIbHOCTH, 00 »JTamax ee pa3BUTHUS, O €€ 3HAYUMOCTU IS Pa3BUTHUSA
IIMBWJIN3AIIUH;

4) KpCaTUBHOCTb MBIINIJICHHUA, MHHUIOHWATHBA, HAXOAYHNBOCTb, AKTHBHOCTbL IIPpHU
PCHIICHUHU MAaTCMAaTHYCCKHUX 3aJ1a4;

5) yMeHHue KOHTPOJIMPOBATH MPOIECC W PE3YNbTaT YUCOHOW MaTeMaTHU4eCcKOu
JEeSITeIIbHOCTH;



6) CIOCOOHOCTh K AMOIIMOHATBHOMY BOCIPHUSTHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, pEICHUN, PAaCCyKICHUM;

e .mem anpet)memuom HanpaeJ/ieHuuU.

1) IICPBOHAYAJIIBHBIC ITPCACTABICHUA 00 nJIciaxX U 0 MCTOJaX MAaTCMAaTHUKH KaK 00
YHUBCPCAJIIBHOM A3BIKC HAYKH U TCXHHUKHU, O CPCACTBC MOACINPOBAHUA SIBJICHUM
" IIPOICCCOB,

2) yMeHHE BHUAECTh MaTEMaTUYECKYI0 3aJady B KOHTEKCTE MpOOJIIEMHOMN
CUTYaIIMH B IPYyTUX AUCIMIUIMHAX, B OKPYXKAIOIIEH KU3HU;

3) yMeHHue HaxXOAUTh B PA3JIMYHBIX UCTOYHMKAX HUH(POPMAIINIO, HEOOXOAUMYIO
JUISL pelIeHUs] MaTEeMaTHYECKUX MpoOJieM, M TMPEJCTaBIsATh €€ B TMOHATHOU
dbopme; MPUHUMATD PEIICHUE B YCIOBUSX HETMOJHOW U M30BITOYHOM, TOYHOU U
BEPOSITHOCTHON MH(MOpMAITNH;

4) yMeHue MOHUMATh U KUCIIOIh30BaTh MAaTEMAaTUYECKUE CPEJICTBA HATJISIIHOCTH
(rpaduku, auarpamMmbl, TaOMUIBI, CXEMbl W JIp.) JJs WUTIOCTPAIHH,
UHTEPIPETALUU, aPTYMEHTAIUN;

5) yMeHHe BBIABUTATH THUNOTE3bl MPHU PEIICHUH Y4eOHBIX 3a7a4 U MOHUMATh
HE0OXOAMMOCTb UX IPOBEPKH;

6) yMeHue NMPUMEHATh UHAYKTHUBHBIE M JAEAYKTHUBHBIE CIOCOOBI pacCyXACHUI,
BUJIETh PA3JIMYHbIE CTPATETUN PELIEHUS 3a/1a4;

7) TNOHMMaHHME CYIIHOCTH aJIrOPUTMHYECKUX MPEINUCAaHUA M yYMEHHE
NENCTBOBATh B COOTBETCTBUU C MPENIOKEHHBIM AIITOPUTMOM;

8) yMEHHE CaMOCTOSTEILHO CTaBUTH €M, BHIOUPATh U CO3aBaTh aIrOPUTMbI
JUTSI pelieHusl yueOHbIX MaTeMaTUYECKUX TPOOIeMm;

9) YMCHHUC IIIAHUPOBATHL M OCYHICCTBJIATH ACATCIBbHOCTDL, HAIIPABJIICHHYIO Ha
pPCIICHUC 3a1a9 UCCIICAOBATCIIbCKOI'O XapaKTCpa,

10) ucnonp30BaTh B UCCIEAOBATEIHCKON AEATEIBHOCTA TaKUE MaTEeMaTUUECKUE
METOJbl M TIPUEMBI, KaK aOCTpakiusg W UJAcaIu3anus, J0Ka3aTeIbCTBO,
JI0Ka3aTeIbCTBO OT IMIPOTUBHOTO, JI0KA3aTEILCTBO MO aHAJIOTUH, OTIPOBEPKEHHUE,
KOHTPIIPUMEP, UHIYKTUBHBIE U JEAYKTUBHBIE PACCYXKIECHUS, MOCTPOCHUE H
HCTIOJIHEHUE AJITOPUTMA;

11) ucmonp30BaTh pa3NMYHBIE MPUEMBI MOWCKA WH(GOpPMAIMM B WHTEPHETE,
CTPOUTH 3ampoChl JUIsl TOWCKAa HWH(POPMAIUM, AHAIM3UPOBATH PE3YyJIbTATHI
MOMCKa;



12) co3maBath ¢ momoimisio ycrpoiictB MKTamarpaMMbl pasivdHbIX BHIOB
(anropuT™MUYECKHE, KOHIENITYaJIbHBIE, KJ1accu(puKaImoHHbIC,
OpraHU3allMOHHBIE, POJICTBA U T.JI.) B COOTBETCTBUU C PEIIAEMbIMU 3a/1a4aMH;

13) BBOOUTH pe3ynbTaThl MU3MEPEHUN W JApyrue NUQPOBHIC JAaHHBIC IS WX
00paboOTKH, B TOM YHCJI€ CTATUCTUYECKOMN, M BU3YATH3AIINN;

14) crpouTh MaTeMaTU4YECKUE MOJENIN; NPOBOAUTH HKCHEPUMEHTHl U
MCCJIETIOBAHMS B BUPTYaJIbHBIX JTA00PATOPHUSIX.

enpedmenuum4nanpa&ﬂenuu:

1) oBnajgeHue 0a30BBIM TOHATHUIHBIM anmapaToM IO OCHOBHBIM pa3zjiejiam
coliepKaHusl; TMpeACTaBiIeHUE 00 OCHOBHBIX HM3y4aeMbIX MOHATHUSAX (YHCIIO,
reoMerpuyeckas (¢urypa, ypaBHeHUe, PYHKIUS, BEPOSTHOCTh) KaK BAXKHEUIIINX
MaTeMaTHYECKUX MOJEIISIX, MO3BOJSIONIMX ONHCHIBATh M U3y4daTh pPEabHBIC
MPOLIECCHI U SIBJICHUS,

2) ymeHue paboTaTh C MaTeMaTUYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BIIEKATh
HE0OX0UMYI0 MH(OPMAIMIO), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH B
YCTHOUW U NMCBMEHHOMN PEYM C NMPUMEHEHUEM MAaTEMaTUYECKONM TEPMHUHOJIOTHU
U CUMBOJIMKH, HCIIOJIb30BaTh pA3JIMYHbIC S3BIKM MATEMAaTUKHU, IPOBOJNUTH
KJaccu(uKaIuu, JoTudeckrue 000CHOBaHUA, JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX
YTBEPKICHUN;

3) pa3BUTHE MPEICTABICHUN O YHCJIE W YHCIOBBIX CHCTEMax OT HATypalbHBIX
JI0 JICMCTBUTEJILHBIX YHCEJ, OBJIAJICHUEC HAaBbIKAMH YCTHBIX, MHUCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYMCIICHU;

4) oBNajeHUE CUMBOJBHBIM SI3BIKOM anreOpbl, MpPUEMaMH BBIMOJIHEHUS
TOXKJIECTBEHHBIX TMPEOOpa30BaHUN pPAIMOHATIBHBIX BBIPAKECHHM, pEIICHUS
YPaBHEHUM, CUCTEM YPAaBHEHHMM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHE
MCIIOJIB30BATh UJICK0 KOOPAUHAT HA IJIOCKOCTH JUIsl UHTEPIPETALIMN YPAaBHECHUM,
HEPaBEHCTB, CHCTEM; yMEHHE MPHUMEHATh alreOpanyeckue MpeoOpa3oBaHUs,
arnrapar ypaBHEHHUI U HEPABEHCTB ISl PEUICHU 3aJ1a4 U3 PA3JIMYHbIX Pa3/IeJIOB

Kypca,

5) oBmameHue cucTeMod (YHKIMOHAIBHBIX TOHATHH, (PYHKIIMOHAIHHBIM
SI3BIKOM Y CHMBOJIMKOM;, YMEHHUE HCIOIBh30BaTh (yHKIMOHATHHO-TpaduIeCcCKre
MIPEICTABJICHHUS JIJIs1 OTIMCAHUS ¥ aHAJIN3a PeabHBIX 3aBUCUMOCTEN;

6) oOBIaJcHUE OCHOBHBIMH CIOCOOAMHU  TIPEACTABJICHHS W  aHalu3a
CTaTUCTUYECKUX JIAHHBIX, HaJIW4YUe TMPEJCTaBICHUN O CTATUCTUYCCKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O PA3JIUYHBIX CIIOCO0aX MX U3YYCHUS, O
BEPOSITHOCTHBIX MOJIEIISX;



7) OBIAJACHUE TE€OMETPUUYECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro i
ONMCAHUs IPEAMETOB OKPYKAIOLIEr0O MHpPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
NpeICTaBICHU M U300pa3UTENbHBIX YMEHUH, MPHOOPETEHHE HABBIKOB
r€OMETPUYECKUX ITIOCTPOCHUN;

8) ycBOCHHME CHCTEeMAaTHUECKUX 3HAHHWK O IUIOCKUX (UTYpax W UX CBOWCTBAX, a
TAK)K€ Ha HArJSIITHOM YPOBHE — O MPOCTEHMIIMX MPOCTPAHCTBEHHBIX TEJIAX,
YMEHUE MNPUMEHSITh CUCTEMAaTUYECKHE 3HAHUA O HUX Uil PEHICHUS
F€OMETPUYECKUX U MPAKTUYECKUX 33144,

9) yMmeHuwe u3MeEpATh JUIMHBI OTPE3KOB, BEJIWYUHBI YIJIOB, HMCIOJIb30BATh
GopMynbl 1 HAaxXOXKIEHUA  [MEPUMETPOB, Iulom@Ael U 00bEeMOB
r€OMETPUYECKUX (UTyYp;

10) ymeHue TpPUMEHSTh HM3YUYEHHBIE TOHSTHSA, PE3YIbTaThl, METOMBI IS
peleHns 3a1a4 NPAKTUYECKOro XapakTepa M 3a1ad U3 CMEXHBIX TUCLHHIUIMH C
UCIIOJIb30BAaHUEM  NpU  HEOOXOJMMOCTHM  CHPAaBOYHBIX  MaTEpHUAJIOB,
KQJIBKYJISITOPA, KOMIIBIOTEPA.

HatypaneHnble uncna. [{poOu. PanionansHble ynucia

BpInyCkHUK HAy4YuTCS:

* IOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUUCIICHNS,

* OMEPUPOBATH TOHATUSIMHM, CBSI3aHHBIMH C JE€JIUMOCTBIO HATYpallbHBIX
4HCe,

* BRIpXKaTh 4YHCIa B DJKBUBAJICHTHBIX (opmax, BbIOuMpass Haubosee
MOAXOSIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYaLUU;

* CPaBHMBATH U YIOPSAI0YMBATH PAllUOHAIBHBIE YUCTIA;

* BBINIOJIHATH BBIUYMCIICHUS C PAllMOHAJIBHBIMU YHCJIAMHU, COUYETasl YCTHHIC U
MMIUCbMEHHBIE TTPUEMBI BEIYMCIICHUN, TPUMEHEHUE KAIBKYJISITOPA;

* UCIOJIb30BATh IOHATHS U YMEHUS, CBSI3aHHBIC C MPOMOPIHOHATIBHOCTHIO
BEJIMYMH, TPOLIEHTAMHU, B XOJI€ PEIICHUS MaTeMaTHYECKUX 3aJa4 W 3aJay U3
CMEXXHBIX PEAMETOB, BBITIOJIHATH HECIIOKHBIC MPAKTUYECKUE PACUETHI.

Buinyckuuk nonyuum 603moocHocms.

* NO3HAKOMUMbCS C NOZUYUOHHBIMU CUCMEMAMU CUUCTIEHUAC OCHOBAHUAMU,
omauyrnvimu om 10;

* yenyoums u pazsumev NPeOCMAsleHUus O HAMYPAIbHbIX HUCIAX U
CBOUCMBAX 0eIUMOCU;

* HAYYUMbCS  UCNOIb308AMb  NPUEMBL,  DAYUOHATUSUDYIOUSUEBLIYUCTEHU,
npuobpecmu NPuUBbIYKYy KOHMPOIUPOBAMb BbIUUCIEHUS, 8bIOUPAS NOOX0O0AWUL
0J151 CUmyayuu cnocoo.

JleiCTBUTENBHBIC YHCIA

BbIIyCKHUK Hay4dnTCS:

* UCIIOJIb30BaTh HAYAJIIbHBIEC IPEACTABIICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
4HCel,



* OIICPUPOBATh TOHATHEM KBAJPaTHOTO KOpPHS, NPHMEHATH €ro B
BBIYHCIICHUSX.

Buinycknux nonyuum 603mMoxicHOCMb !

* pazeums NPeoCmasiienue 0 YUcie U YUCI08bIX CUCMEMAXOM HAMYPAalbHbIX
00 OeliCmBUMEeNbHbIX YUCET, O POJIU BLIYUCTIEHUL 8 NPAKINUKE,

* pazeums U Yeayoumsv 3HAHUSL O OeCAMUYHOU 3aNUCU OelCMBUMENIbHbIX
yucen (nepuoduyeckue u Henepuooudeckue opoou,).

W3mepenusi, mpuOIMKeHHS, OTICHKH

BBITyCKHHUK HAYIHUTCS:

* MCIIOJIb30BAaTh B XOJI€ PEIICHUS 3a/Jad dJIEMEHTapHbBIC IPEACTaBICHHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMHU 3HAYCHUSIMHU BEJIMYUNH.

Buinyckuux noayuum 603MOHMCHOCb.

* NOHAMb, UMO HUCIOBble OaHHble, KOMOpble UCHONL3YIOMCA  OJA
xXapakxmepucmuxku 00beKmo8 OKpYHCaOU e2o mupa, ABNAIOMCSL
NpeUMyWeCmEeHHO  NPUOIUNCEHHBIMU, — YMO N0 3ANUCUNPUOTUNCEHHBIX
3HAUEHUl, COOePAHCAUWUXCI 8 UHPOPMAYUOHHBIXUCIOYHUKAX, MONCHO CYOUMD O
nOCPeUHOCIU NPUOTUNHCEHUSA,

* NOHAMb, YMO NOSPEUIHOCHb pPe3YIbmama  GblYUCIeHUNOONNCHA OblMb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX.

AnrebpanyecKkue BhIPAKCHHS

BBITyCKHHUK HAYIHTCS:

* OTIICPUPOBATH NOHATHSIMHA «TOXIIECTBOY, «TOXKIECTBEHHOE
npeoOpa3zoBaHuey, peniaTh 3a/1auu, cojiepkaiine OyKBeHHbIC TaHHbIE, pad0TaTh
¢ hopmynamu;

* BBITIOJIHATh TPEOOpPA30BaHUs BBIPAXKCHHH, COJCPIKAIIUX CTEICHU C
[EJTBIMU TIOKa3aTeJIIMUA 1 KBaJIPaTHBIC KOPHHU;

* BBITIOJIHATH TOXKJICCTBECHHBIC MTPEOOPA30BAHMS PAIMOHABLHBIX BBIPAYKCHUM
HAa OCHOBE TIpaBWJ JCHCTBUH HaJ MHOTOWICHAMH U alreOpandecKuMu
Ipo0sMu;

* BBITIOJTHSATH PA3JIOKEHUE MHOTOUJICHOB HA MHOYKUTEIIH.

BuvinyckHuk noayuum 603M0oHCHOCMb HAYUUMBCA.!

* BLINOIHAMbL MHO20ULA208ble NPeobPA308aHUS PAYUOHATbHBIXEbIPAICEHUL,
NPUMEHSSL WUPOKULL HAOOP cnocob08 U NPUEMO8, NPUMEHAMb MOHNCOECMBEHHbIE
npeodpazoeanus 01 pewenus 3a0a4 U3 pa3iuyHslx pazoenos Kypca (Hanpumep,
0J151 HAX0HCOEHUS HAUDOILULIE20/HAUMEHBULE20 3HAYECHUSL BbIPANCEHUSL).

YpaBHEeHUs

BBINYCKHUK HAYYUTCS:

* pelIaTh OCHOBHBIC BHJBl pPAlMOHAIBHBIX YPaBHCHHH C  OJIHOM
IEPEMEHHOM, CHCTEMBI JBYX YPaBHEHHUH C IBYMS MIEPEMEHHBIMH;

* MIOHMMATh YpPaBHCHUC KaK BaXHEHIIYI0 MaTEMATHUYECKYI) MOEIb JIs
ONMMCAaHUsA W M3YYCHHUS Pa3HOOOPA3HBIX pEATbHBIX CHUTYalldd, pelaTh
TEKCTOBBIC 33J]a4H aNreOpandecKuM METOIOM;



* IPUMEHATH TpadUUECKUe MPEACTABICHUS IS UCCIICIOBAHUS YPaBHCHUMA,
HCCIICIOBAHUS U PEIICHUSI CUCTEM YPAaBHEHUH C JBYMS MEPEMEHHBIMU.

Buinycxknuk nomyuum 603mModcHoCmb:

* 061a0emb CneyuaibHbIMU NPUEMAMU peuleHusl VPAGHEeHUUU CUCmeM
VPABHEHUl, YBEPEeHHO NPUMEHAMb annapam YpasHeHutl Oisl  peuleHus:
PA3HO0OPA3ZHBIX 3A0aU U3 MAMEMAMUKU, CMEN’CHBIX NPeOMemos, NPAKMUKU,

* npUMeHAMb epaghuueckue npeocmasierus OJisl UCCIe008aHUs YPAGHEHUL,
cucmem ypasHeHull, cooepicaujux OyKeeHHviekodIpguyuennol.

Hepasencta

BhIITyCKHUK Hay4duTCS:

* IOHUMaTh U MPUMEHATh TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIICHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

* pelaTh JUHEUHBIE HEPABEHCTBA C OAHOM IMEPEMEHHOW M HX CHUCTEMBI,
peliaTh KBaJgpaTHbIE HEPABEHCTBA C OMOPOM Ha rpaduyecKue mpeacTaBICHNUS;

* MPUMEHSATh anmapaT HEPABEHCTB ISl PEIICHUs 3a]ad U3 Pa3InYHbIX
pa3zaenoB Kypca.

Buvinycknuk nonyuum 803M0#CHOCMb HAYUUMBCA:

* PA3HOOOPA3HLIM ~ NPUEMAM  0OKA3amenbCmea  HepaseHCm8,;y8epeHHO
npUMeHsms — annapam — HepaseHcme Ol peuleHusi  pa3Ho0OpPAa3HbIX
Mamemamuyeckux 3a0ad U 3a0ay U3 CMeNHCHbIXNPeOMemos, NPAKMUKU,

* NpUMEHAMb 2paguyeckue npedcmasienusi OJis UCCI1e008aHUsL HePABEHCMS,
CUCeM HepageHcms, co0epucaujux 6yKkeeHHbleKodIhduyuenmoi.

OcHoOBHBIE TOHATHA. YHUCITOBBIE PYHKITUU

BrImyCKHUK HAy4UTCS:

* IOHUMATh U UCIOJIb30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS U SI3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUEHUS);

* CTPOUTHh TpauKU HJIEMEHTApHBIX (YHKIUNA; UCCIAEAOBaTh CBOMCTBA
YUCJIOBBIX (PYHKIIUM HA OCHOBE U3Y4YECHUS MOBEICHUS UX TpadUKoB;

* MOHUMAaTh (PYHKIMIO KaK BaXHEUIIYI0 MaTeMaTHYECKYIO MOJIENb IS
ONMCAaHUsS TPOLECCOB M  SIBJICHUN  OKPYKAIOWIEro0 MHpA, MPUMEHATH
(YHKIIMOHATBHBIA S3BIK /I OMUCAHUS W UCCIIEIOBAHUS 3aBUCUMOCTEH MEXKIY
bu3HUeCKMMU BETMYUHAMH.

Buinycknuk nomyuum 603M0iCHOCMb HAYYUMbCA:

* NPOBOOUMb UCCNE008AHUS, CEA3AHHbIE C U3VUEHUeMCBOUCME QYHKYUl, 6
MOM 4ucie ¢ UCHONb308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAuUKo8 U3y4eHHbIX
Qyukyuli  cmpoums  6oneecnodcHble  2paguku  (KYCOUYHO-3A0aHHble,  C
«BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONB308aMb (YHKYUOHATILHbIE NPeOCMABNeHUsi U C80UCMEa (OYHKYULL
0J151 peuleHUs MamemMamu4yeckux 3a0ay U3 pasiuyHvlx pazoenos Kypca.

YucrioBble MOCAEA0BATEILHOCTH

BrInmycKHUK HAy4UTCS:

* IOHUMAaTh W MCHOJb30BaTh SI3bIK IOCIEAO0BATEIBHOCTEH (TEPMUHBI,
CUMBOJINYECKUE 0003HAYEHUSA);



* IPUMEHATHh (POPMYIIBI, CBSI3aHHBIC C ApU(PMETHIECKON U TEOMETPUIECKON
mporpeccueii, u anmapar, cOPMHUPOBAHHBINA TPU U3YYCHUH IPYTUX Pa3/eioB
Kypca, K peIlICHHIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PeabHON KU3HHU.

Buinycxknuk nomyuum 603mM0iCHOCMb HAYYUMBCA:

* pewiams KOMOUHUPOBAHHbLE 3a0ayU ¢ NPpUMeHeHuem opmyn N-2o YieHa u
CYMMbl nepevix N YleHO08 apu@dmemuuecKoluu 2eoMempuyeckou npozpeccul,
NPUMEHSISL NPU IMOM annapamypaeHenuil U Hepasencms;

* HOHUMAMb  APUPDMEMUUECKYI0 U 2eOMEMPUUECKYI0 NPO2Peccuro Kax
GyHKYUU HamypaibLHo20 apaymenma, CB8A3LIBAMbAPUPMEMUUECK)TO
npocpeccuio ¢ JUHEUHbIM POCIOM, 2e0MEMPUYECKYI0 — C IKCHOHEHYUATbHbIM
DpOCmOM.

OnucarenbHasi CTATUCTHKA

BrimyckHuK HAy4YUTCS HCIIOJIb30BaTh npocTeiIme CIIOCOOBI
MPEJCTABIICHHS U aHATIU3a CTATUCTUYECKUX JIaHHBIX.

Buvinycknuk noayuum 603mMo0iCHOCMb npuoOpecmu nepeoHauaIbHblil ONbIM
opeanuzayuu coopa OAHHbIX NPU NPOBEOEHUUONPOCA 0OUECMBEHHO20 MHEHUS,
OCYWecmenamy Ux aHauus,npedCmasiams pe3yibmamsl Oonpoca 6 6uoe
maoauywvl, OUacpammoi.

Crnyuaiinbie COOBITHSI M BEPOSATHOCTD

BBINMyCKHUK HAYYUTCS HAXOAUTh OTHOCHUTEIIBHYIO YAaCTOTY U BEPOSITHOCTh
CIIy4ailHOTO COOBITHS.

BuvinyckHuxk  nomyuum 803MONCHOCMb NpUoOpecmu Onvim NPOBeOeHUs]
CIYYAUHBIX OKCNEPUMEHMO8, 6 MOM YUcle C HOMOWbIOKOMNbIOMEPHO20
MOOenUposanusi, UHMepnpemayuy ux pe3yismamoa.

KombunaTtopuka

BrimyCKHUK HayduTCsl periaTh KOMOMHATOpPHBIC 3a7ayd Ha HaxO0XXJICHUE
yrciia 00bEKTOB WM KOMOMHAIIHIA.

Buinycknuk nomyuum 803MOACHOCHb HAYYUMbCA HEKOMOPLIMCNEeYUAIbHBIM
NpUEMam peuleHuss KOMOUHAMOPHBIX 3a0ay.

Harnsgnast reomerpust

BpinyCKHUK Hay4uuTCS:

* pacro3HaBaTh Ha YEepPTEkKaxX, PUCYHKAX, MOJIENIAX U B OKPYKAIOIEM MHUPE
MJIOCKUE ¥ TIPOCTPAHCTBEHHBIE TEOMETPUUECKHE PUTYPHI;

* pacrio3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Tapalie/enuena,
MPaBUJIBHOW MUPAMUABI, HIWJIUH]IPA U KOHYCA;

* CTPOUTH PA3BEPTKHU KyOa U MPSAMOYTOIHHOTO MapaJlIe/ICTIUIIC Ia;

* ONpEeNeNATh IO JIMHEWHBIM pa3MepaMm pa3BEPTKU (UTYpHI JIMHEWHbIE
pa3Mepsbl camoil pUrypsl, 1 HaAOOOPOT;

* BRIUUCIISITH O0BEM MPSIMOYTOJILHOTO Tapajuiesienunea.

Buinycknuk nomyuum 803mMoicHOCMb:

* HAYUUMbCs 8bIYUCTAMb 00BbEMBI NPOCMPAHCMBEHHLIX 2€0MEMPUYECKUX
Guzyp, cocmagneHuvix u3z npsAMOoy20bHbIX NapalieNenunedos;



*yenybums U pazéumv  NPeoCmasneHuss 0  HNPOCMPAHCMBEHHbIX
2eomempudecKux pueypax,

* HAYUUMbCS  NPUMEHSAMb  NOHAMUEe  pa3eépmku Ol 8bINOJHEHUs]
NPAKMUYecKux paciémos.

['eometpuyeckue Gurypol

BbINTyCKHUK HAYYUTCS:

* IOJIb30BAaThCSl  SA3BIKOM  TIEOMETPUM UL OMNHCAHUS  MPEIMETOB
OKPYAIOIIEr0 MUPa U UX B3aUMHOI'O PACOJI0KECHHUS;

* pacno3HaBaTh U M300pa)kaTh Ha YEPTEKaxX U PUCYHKAX T'€OMETPUUYECKUE
burypsl 1 ux KoHPUTYypaIuu;

* HAXOJIWTh 3HAYCHUS JUTMH JIMHEWHBIX AJIEMEHTOB (DUTYp W UX OTHOIICHUS,
rpagycHyto Mepy yrioB ot 0 go 180°, mpumeHss onpenesieHusi, CBOMCTBA U
MpPU3HAKU (UTYp U UX DJIEMEHTOB, OTHOLIEHUS QUryp (paBeHCTBO, moaolue,
CUMMETPHH, TIOBOPOT, TapAILICIBHBIA MTEPEHOC);

* ONIEPUPOBATHh C HAYAIBHBIMU TOHSATHSIMH TPUTOHOMETPHUU W BBIOTHATH
aJIeMEHTapHBIE ONepanuy HaJ GYHKIIUSIMH YTIIOB;

* pemaTh 3aJladyd Ha JI0Ka3aTeIbCTBO, OMUPAsCh HA W3YYCHHBIC CBOMCTBA
buryp W OTHOIICHUM MEXKIy HHUMH U TPUMEHSS HW3YYCHHBIE METOIbI
JI0Ka3aTelbCTB;

* pemaTh HECIOXKHbIE 3aJaud Ha TOCTPOCHHE, MPHUMEHSSI OCHOBHBIE
QITOPUTMBI TTIOCTPOEHUS C TOMOIIBIO LIUPKYJIS U IMHEUKHU;

* peraTh NPOCTEHIIINE TNIAHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

BuvinyckHuk nonyyum 603mM0o*CHOCHb:

* 06871a0emb Memooamu peuleHus 3a0ay Ha BbIYUCIEHUAU 00KA3AMEeNbCmea.
MemoooM Om NPOMUBHO20, MemoOOM Nnooobus, Memooom nepebopa
8apPUAHMOB U MEMOOOM 2e0MEMPULECKUX MeC MOYeK,

* npuobpecmu onvlm npUMeHeHuUs aneebpauyecko2o u
MPUSOHOMEMPUUECKO2O annapama u uoeti 0BUIHCEHUSL npu
peuleHuueeoMempuiecKux 3a0ay;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHuss 3a0aiy Ha NOCMpoeHue ¢
NOMOWBIO YUPKYAS U JUHEUKU. aHAIU3, HNOCMpOeHUue,00Ka3ameibCmeo U
uccneoosauue,

* HQYy4UumsbCs peulams 3a0ayu Ha NOCMpoeHue MemoooM 2eoMempuUiecKko2o
Mecma moyex u Memooom noooous;

* npuobpecmu onvim UCCIE008AHUSA CEOUCME NIAHUMEMPUYECKUX Guayp ¢
NOMOWBIO KOMNLIOMEPHBIX NPOCPAMM;

* npuobpecmu Onvim BbINOJHEHUS NPOEKMOo8 no memam: «I eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no ghopmyney.

H3mepenne reoMeTpuIeCcKiX BeJTMYUH

BBITTyCKHUK HAYYUTCS:

* UCMOJIb30BATh CBOWMCTBA M3MEPEHUs [UIMH, IUIOIIAJEN W YIJIOB IIpU
pElIeHUH 3aJlay Ha HaXOXKJIEHUE JIJIMHBI OTpE3Ka, AJIMHBI OKPY>KHOCTH, JJIMHBI
IyTH OKPY>KHOCTH, TPaJyCHOM MEPHI yTia;



* BBIYUCIISTH TJIOIATN TPEYTOJIbHUKOB, IPSIMOYTOJILHUKOB,
napajuieJIorpaMMOB, TPAIICIIUA, KPYTOB U CEKTOPOB;

* BBIYUCJIATH JUIMHY OKPYKHOCTH, JUTHHY JYTH OKPY>KHOCTH;

* BBIYUCJIATH JUIMHBI JTUHEHHBIX AJIEMEHTOB (DUTYp WM WX YTJIbI, UCIIONB3YS
GbopMynbl IJMHBI OKPY>KHOCTH M JUJIMHBI JyTU OKPYXHOCTH, (HOpPMYIIbI
riomaaen guryp;

* pemaTh 3a/ladyd Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (HOPMYJ JUTHMHBI
OKPYXHOCTH | JITMHBI TyTU OKPY>KHOCTH, GOpMyII IJIoIaien puryp;

e pemiaTh  NPAKTUYECKUWE  3aJlayd, CBS3aHHBIE C  HAXOXKJICHUEM
F€OMETPUYECKUX BEIUYHMH (KCIOJIBb3Ysl MPU HEOOXOAMMOCTHU CIPABOYHHKU U
TEXHUUYECKHUE CPEJICTBA).

Buinyckruk noayuum 603mM0oMCHOCMb HAYUUMBCA!

* gblUUCTAMb  NAOWAOU  ueyp, COCMABIEHHBIX U3 O08YXuau Oolee
NPAMOY20JIbHUKOB, NAPALLENI0SPAMMOS, MPey2oIbHUKO8, KDYed U CeKMOopd,

* BLIYUCTAMbL — NAOWAOU  MHO20Y20AbHUKOB, — UCHOAb3VSL  OMHOULeHUs]
PABHOBENUKOCINU U PABHOCOCABIEHHOCU,

* NPUMEHAMb aneeopaudecKuti U MmpucoHOMempuyecKull annapam u uoeu
0BUIICEHUS NPU PeUeHUY 3a0a HA 8bIYUCTIEHUENIOWAdell MHO20Y20lbHUKOS.

Koopaunatsl

BbITTyCKHUK HAYy4YUTCS:

* BBIYUCIIATh JUTMHY OTpe3Ka MO KOOpJIMHATaM €ro KOHIIOB; BBIYUCISATH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;

* UCTIOJIb30BaTh KOOPAWHATHBIA METOJ JJII U3Yy4YeHUs CBOWMCTB MPSIMBIX U
OKPY>KHOCTEM.

Buinyckruk noiyuum 603mM0oiCHOCMb !

* 0671a0emb KOOPOUHAMHBbIM MemOOOM peuleHUuss 3a0ayHa GblYUCIIeHUs U
ookazamenbcmea;

* npuobpecmu  ONvIM  UCHOIL308AHUS KOMNBLIOMEPHBIX NPOSPAMM O]
aHanU3a YaCMHBIX CYYaAe8 B63aUMHO20 PACHONONCEHUS OKDPYICHOCMeEU U
NPAMBIX,

* npuobpecmu OnvIM BbINOJIHEHUsT npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 ~ Memooa Npu  pewleHuu 3a0ay HA  GbIYUCAEHUS U
00KA3aMenbCmear.

Bekropsl

BbIIyCKHUK Hay4dnTCS:

* ONEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOIUTh BEKTOpP, PAaBHBIA IMPOU3BEICHHIO
3aJIaHHOTO BEKTOpa Ha YHCIIO;

* HAXOJWTHh JJI1 BEKTOPOB, 3aJIaHHBIX KOOPJAWHATAMH: JIJIMHY BEKTOpPA,
KOOPJIMHATHI CYMMBI M Pa3HOCTH JABYX M 0ojiee BEKTOPOB, KOOPIWHATHI
NPOM3BEJACHUS BEKTOpa HA YHWCIO, TPUMEHSS TPU  HEOOXOIUMOCTH
coueTaTeIbHBIN, IePEMECTUTENBHBIN U PacCIpeIeTUTENbHBIA 3aKOHBL;



* BBIYUCIISTh CKAIAPHOE TPOW3BEACHUE BEKTOPOB, HAXOIUTH YTOJ MEXITY
BEKTOpPaMH, YCTAHABIMBATH NEPIICHIUKYISIPHOCTD MPSIMBIX.

Buvinycknux nonyyum 6o3modicHocmo:

* 0871a0emb GEKMOPHLIM MemOOOM OJisl peuleHusi 3a0auHa BbIYUCTEeHUS U
JoKazamenbcmeda,

* npuoOpecmu  onvim GbLINOJIHEHUS NPOEKMO8 HA meMy «NpUMeHeHue
BEKMOPHO20 MeMOoOa NPuU petueHuu 3a0ay Ha 8bIYUCTICHUS U OOKA3AMENbCNBAY.

2. Conepsxkanue y4eOHOT0 nmpeaMeTra

COI{Cp}KaHI/Ie y‘IC6HOFO npcamMmeTa MaTCMaTHUKU.

Harypaneupie uncima. HatypanbHbiii psaxp. JlecsiTuuHas cucremMa CUHCIICHHS.
Apudpmernueckue  AeMcTBUS ¢ HaTypalbHbIMU  uuciaamu.  CBoiicTBa
apu(pMETUIECKUX JTCUCTBUM.

CreneHb ¢ HaTypAJbHBIM MTOKA3aTEIIEM.

YucnoBele BRIPAKEHUS, 3HAUEHUE YUCIOBOTO BhIpakeHus. [lopsanok nencTeuil B
YHUCJIOBBIX BBIPAKEHUAX, MCIOJIb30BAaHUE CKOOOK. PelleHne TEeKCTOBBIX 3amay
apu(pMeTHYECKUMHU CIIOCOOAMHU.

Hemutenn w KparHsle. CBOWCTBA W MpU3HAKU ACIUMOCTH. IIpocTteie wu
COCTaBHbIC yucia. Pa3iiokeHne HaTypaIbHOIO YMCIIAa HA MPOCTHIE MHOXKHUTEIH.
Jlenienre ¢ ocTaTtkom.

Hpo6u. OObikHOBeHHBIE npoOu. OCHOBHOE CBOWCTBO Apodu. CpaBHEHUE
OOBIKHOBEHHBIX JIpo0Oeil. Apudmerndeckue ACHUCTBUS € OOBIKHOBEHHBIMH
napoosimu. HaxoxaeHne yacTu OT LEJI0ro U IIeJIOT0 1O €ro 4acTu.

Hecstuunbie npobu. CpaBHEHUE JECATUYHBIX Jpobeil. Apudmerndeckue
JEHUCTBUS C JECATUYHBIMU JIpoOsimu. [IpeacTaBieHne n1ecITHIHON ApoOH B BHJIE
O0OBIKHOBEHHOM JPOOH M OOBIKHOBEHHOM B BHUJIC ICCATHIHOM.

[TponeHThI; HaxO0XIEHUE MPOLIEHTOB OT BEIMYMHBI M BEIMYMHBI MO €€
nponeHTaM. OTHOILIEHHE; BbIPAXKEHUE OTHOIICHHS B MpoleHTax. [Iponopuus;
OCHOBHO€ CBOMCTBO ITPOTNIOPLIUH.

Pemmenne TekcTOBBIX 33124 apuMETUUECKUMH CIIOCOOAMH.

Panuonanbapie yucina. IlonoxkurtenpHble W OTPULATENBHBIE YHWCIA, MOIYJIb
yuciia. MHOXECTBO ULEeNbIX 4Yucesl. MHOXECTBO palMOHAIBHBIX YHCEN,
parMoHAIPHOE YHCIIO KaK OTHOIIEHWE m/n, TAe T — IeJ0€ YUCIo, a N —
HaTypanbHOe. CpaBHEHHE PallMOHAIBHBIX YUCeN. ApupMETHIECKUE TEHCTBUS C



paroHaiabHbIMU yuciaMu. CBoiicTBa apudmernyeckux aeiictBuil. CTeneHn ¢
L[EJIbIM [TOKA3aTEIIEM.

JenictButenbHble yucna. KBagpaTHeli KOpeHb M3 uncia. KopeHb Tperbein
CTCIICHU.

[lonsiTue 00 wWppanuMoOHAIBHOM uHcle. VMppanuoHaIBHOCTh 4HCIIA u
HECOM3MEPUMOCTh  CTOPOHBI W  JHWAaroHalu  KBaapara. JlecATuyHbIE
NpUOIKEHUS UPPAIIMOHATIBHBIX YHCEIL.

MHOX€ECTBO I[GﬁCTBHTGHBHBIX qUuCeI;, MMpCACTaBIICHUC I[CﬁCTBHTeJILHBIX quCeila
OECKOHECUYHBIMH ACCATUYHBIMU I[pO6$IMI/I. CpaBHeHI/IC I[CﬁCTBHTGJIBHBIX YUCCII.

Koopaunatnas npsimasi. I300pakeHue yucen TOYKaMu KOOPJIUHATHOW TPSIMOMA.
YucnoBeie NPOMEKYTKH.

N3mepenus, npubInkeHus, oleHKu. Pa3mepsl 00bEKTOB OKPY’KAIOIIETO MHUpa
(OT 21eMeHTapHBIX 4YacTULl 10 BceneHHOM), IIMTENbHOCTH IPOLECCOB B
OKpYXarollleM Mupe. BplieneHne MHOXHUTENS — CTENEHW JIeCATH B 3alUCU
qHUCIIa.

[Tpubnux€nHoe 3HAUYCHUE BEJIWYUHBI, TOYHOCTH NpuUOIMKeHus. OKpyriieHue
HaTypaJbHBIX YKCEN U JACCATUYHBIX ApooOeit. [Ipukuaka u omeHka pe3ysbTaToB
BBIUYWCJICHU.

AnreOpandeckue BbIpaXCHHUS. DyKBEHHBIC BBIpOKEHUS (BBIPAKCHHUS C
nepeMeHHbIMH). YucnoBoe 3HaueHHME OYKBEHHOTO BhIpakeHUs. JlomycTumbie
3HaueHUs TepeMeHHbIX. [locTaHOBKAa BBIpAXKEHUH BMECTO TIEPEMEHHBIX.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUN Ha OCHOBE CBOMCTB apU(PMETHIECKUX
nencTBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHUM. TOXAECTBO.

Crenenb C HaTypaJdbHBIM TIOKa3zaregeM M €€ cBoilcTBa. OHOUYJIEHBI H
MHoOrowieHsl. CreneHp MHorouieHa. CJ0K€HHEe, BBIUMTAHWE, YMHOXEHUE
MHOTOWIEHOB. DOpMyJsbl COKPALIEHHOIO YMHOXEHMS: KBaapaT CYMMBbl WU
kBajapat pasHoctu. dopmyna pasHoctu kBajapaToB. [IpeoOpa3zoBanue 1enoro
BBIDOKCHUSI B MHOIOWICH. Pa3nokeHue MHOTOYJIEHOB Ha MHOXXUTENM.
MHorouniensl ¢ ogHoM nepeMmeHHOW. KopeHb MHorounena. KBampaTHbri
TPEXUWICH; PA3JI0KEHUE KBAAPATHOTO TPEXUWIECHA HA MHOXKUTEU.



Anrebpanyeckass 1poOb. (OCHOBHOE CBOMCTBO airedpandeckord apoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JENIEHHE ainreOpanueckux apoOei.
CreneHsb ¢ eTBIM TIOKa3aTeIeM U e€ CBOMCTBA.

PannoHnanbpHble BhIpaXKeHUS U UX ITpeoOpa3zoBaHus. [[oka3aTeabCcTBO TOXKIECTB.

KBanpatasie xkopuu. CBoicTBa apu(MeTHYECKUX KBAAPATHBIX KOPHEH M HX
MIPUMEHEHUE K MPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHHUI U BBIYMCIICHHSIM.

VYpaBHeHusa. YpaBHeHHe ¢ 0JlHON nepemeHHoil. Kopenb ypaBHenus. CBoiicTBa
YHUCJIOBBIX PABEHCTB. PABHOCUIBHOCTD ypaBHEHUM.

Jluneiinoe ypaBHenue. KBajparHoe ypaBHeHue: (opMmyia KOpHEH KBaJApaTHOTO
ypaBHeHus. Teopema Buera. Penienue ypaBHEHHM, CBOASIIUXCA K JIMHEWHBIM U
KBaJpaTHbIM. [IpuMepsl penieHus ypaBHEHUM TPETbEW M YETBEPTOM CTEIICHEM.
Pewenue qpoOHO-paliMoHAIbHBIX YPaBHEHUN.

YpaBHeHHEe ¢ JByMs IIepeMEHHBIMHU. JIMHEHHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELIEHNS YPABHEHUH B LIEJIBIX YNCIIAX.

Cucrema ypaBHEHUH C JBYMsI IIEpEMEHHBIMU. PaBHOCHIIBHOCTH CHCTEM.
CucreMbpl NByX JMHEHWHBIX YpPaBHEHHW C JBYMs INEPEMEHHBIMH; PEIICHHE
MMOJACTAaHOBKOM W ClOXEHHEM. [IpuMepbl pelmieHuss CUCTEM HEIMHEHWHBIX
YPAaBHEHUMU C IBYyMS IIEPEMEHHBIMHU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. ['paduueckas uUHTepIpeTanus
ypaBHEHUSI C JIBYMsI TIEpeMEHHbIMU. ['paduk JTUHEHMHOrO ypaBHEHHUS C ABYMS
NEPEeMEHHBIMH; YTIIOBOM KOA(D@PHUIIMEHT MPSMOH; YCIOBHE MapaieTbHOCTH
npsaMbeIX. ['paduku  mpocTeHmMX HENMMHEWHBIX ypaBHEHUW: mapaboda,
runep0oia, OKpyKHOCTh. ['paduueckass MHTEpHpeTaIus CUCTEM YpaBHEHUU C
JIBYMSI IIEPEMEHHBIMM.

HepagencTa. UnciioBsle HEpAaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBO ¢ o1HOM mepeMeHHON. PaBHOCUMIBHOCTh HEPABEHCTB. JIMHEWHBIE
HEpaBeHCTBA C oAHOW mnepemeHHoW. KBanpatHele HepaBeHCTBA. CHCTEMBI
HEPABEHCTB C OJTHOW IIEPEMEHHOM.

Oynkiuu. [IpuMepsl 3aBUCUMOCTEN; TIpsiMasi MPOTOPIIMOHAIBHOCTD, O0paTHas
MIPOTIOPITMOHAIBHOCTh. 3aJJaHue 3aBHCHUMOCTEH (OpMyJaMu; BBIYHCICHUS II0



dopmynam. 3aBUCUMOCTH MEXAYy BenuuuHamu. [lpumepsl rpaduxos
3aBUCUMOCTEH, OTPaKaIOLINX PeabHbIE IPOLECCHI.

Yucnossle Qynkuuu. llonarne QyHkumm, obnacTb MpUMEHEHUS U 001acTb
3HaueHus pyHkiuu. CrocoOsl 3aganus ¢yHkuun. ['padux dynkuuu. CoiicTBa
GyHKIMH, UX OTpaxkeHHe Ha rpaduke. DyHKIMHU, OMHUCHIBAIOUIUE MPIMYIO H
OoOpaTHyI0 MpONOPLMOHANBHBIE 3aBUCUMOCTH, HUX TIpaUKHM U CBOMCTBA.
Jlunetinas ¢yukus, e€ rpaduk u cBoiictBa. KBampatumunas QyHKIus, e€
rpaduk u coiictBa. CreneHHble GYyHKIUH C HaTypalbHBIMU [IOKA3aTEIsIMU 2 U
3, ux rpaduxu u cBoicTBa. ['paduxu GpyHKIIHit

UucnoBele MOCAEAOBATENbHOCTU. [IOHSATHE YMCIOBOM MOCIEAOBATEIBLHOCTH.
3amanue TOCIEI0BAaTEIbHOCTH PEKYPPEHTHOU ¢opmMynoid U (Hopmyioil n-ro
YJICHA.

Apudmerrueckas M TeoMmeTpuyeckas mnporpeccud. PopMyibl n-ro ujieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTPECCHil, CyMMBbI IEPBBIX M-X YJICHOB.
N300paxxeHne 4YiI€HOB apU(PMETHUYECKOW W TE€OMETPUYECKON Mporpeccui
TOYKaMHM KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIIMAIBHBIA POCT.
CI10HBIE TPOLICHTHI.

OnucartenbHas cratuctuka. [Ipencrapienre TaHHBIX B BUE TAOJIHII, TUArpaMM,
rpadukoB. CrnydaitHass U3MEHYUMBOCTh. (CTAaTUCTUYECKUE XapaKTEPUCTUKU
HaOopa J[JaHHBIX: CpenHee apudMeTnyeckoe, MeauaHa, HauOoJbIIee W
HAaWMEHbIIIee  3HaueHus, pasmax. lIpencraBieHue o0  BBIOOPOUYHOM
VICCIIEIOBAHUU.

Crnyuaiinple COOBITHSI U BEpPOSTHOCTh. lloHSATHE O CclIydailHOM OIBITE H
ciydaitHoMm coObiTuu. YacTtoTa cirydaitHOro coObITHs. CTaTUCTUUECKUI MOAXO0/
K TIOHATHIO BEPOATHOCTH. BeEpoSTHOCTH TPOTHUBOIOJIOKHBIX COOBITHH.
JlocToBEepHBIE W HEBO3MOXKHBIE COOBITHSI. PaBHOBO3MOXHOCTH COOBITHH.
Kiaccuueckoe onpeneseHre BEpOSITHOCTH.

Kombunatopuka. Permenne KOMOMHATOPHBIX 3ajad IepeOOpOM BapHaHTOB.
KomOunaropHoe npaBuio ymHoxkeHus. [lepecTtaHoBKY U pakTopHall.

Harnsignas reomerpus. Harnsgaele npencraBieHust o purypax Ha MIOCKOCTH:
npsiMasi, OTpPEe30K, Jyd, YroJ, JIOMaHas, MHOI'OYI'OJIbHUK, OKPYXXHOCTb, KPYT.
YeTbIpEXYroabHUK,  NPSIMOYIOJIBHUK,  KBagpaT.  TpeyrojibHUK,  BHJbI
TPeyroiabHUKOB. [IpaBuiabHBIE MHOIOYrOJIBHUKU. B3auMHOE pacnonoxeHue



JBYX TMPSMBIX, JIBYX OKpPYKHOCTEH, MpsIMOM M OKpyx)HOcTU. M300pakeHue
reOMETPUUYECKUX (PUTYP U UX KOH(PUTYpAITHil.

Jlnuna otpeska, JoMaHou. [lepumerp MHOTOyrospHHKa. ENVMHUIBI U3MEpEHUs
IUIHHBL. M3MepeHne JUIMHBI 0Tpe3Ka, MOCTPOCHUE OTPE3Ka 3aJaHHOM JITTMHBI.

Buner yrnos. I'pagycnas mepa yrma. HM3mepeHue M IOCTPOCHHE YIIIOB C
IIOMOILBIO TpaHcopTHpa. buccekrpuca yria.

[Tonsatue miuom@aau QUrypsl; €IUHULBI U3MEpeHus Iuiomanu. I[lnomansb
NpsSIMOYTOJIbHKKA, KBajpata. [[pubnumxéHHoe n3MepeHue Iuiomand Guryp Ha
kieruyarod Oymare. PaBHOBenukue ¢urypsl. Pa3spe3aHue u cOCTaBJICHHUE
r€OMETPUYECKUX (QUryp.

Harnsnuele  mpenctaBieHuss O OPOCTPAHCTBEHHBIX — urypax:  Kyo,
napajuleJienunen, Ipu3Ma, Oupamuaa, map, cdepa, KOHyC, LIHIUHAP.
N3o06paxenue IIPOCTPAHCTBEHHBIX duryp. [Ipumepsl CEUCHMIA.
Mmuororpanauku. IIpaBunbHble  MHOrOrpaHHuku. IIpumepsl  pa3BEpTOK
MHOTOI'PaHHHMKOB,  LWJIMHApPAa M  KOHyca. M3roroBineHue  Mojeneu
MIPOCTPAHCTBEHHBIX PUTYD.

[Tonatne  o0BEMa;  eauHUIBI  00BEMA. O0BEM  TPSAMOYTOIBLHOTO
napajiesnenurnena, Kyoa.

[Tonsitue o paBerctBe Quryp. LlenTpanbHas, oceBasi v 3epKajibHass CHMMETPHUH.
N3o0pakeHre CHMMETPUYHBIX (UTYD.

['eomerpuueckue ¢urypol. Ilpsmbie um yrael. Touka, mpsmas, TIOCKOCTb.
Otpe3ok, ayd. Yron. Buasl yrioB. BepTukaibHble M CMEXHBIE YIJIbI.
buccexrpuca yrina.

[TapannensHple W mnepecekaromyecss InpsaMble. [leprneHauKyIsIpHBIE IPSMBIE.
Teopempl 0  HAapaUIEIBHOCTH WM NEPHEHAUKYJISAPHOCTH  IPSAMBIX.
[lepniennukynssp ¥ HaKJIOHHAsA K npsiMol. CepelnnHHBIM NEPNEHAUKYISAP K
OTPE3KY.

I'eomerpuyeckoe MecTto Toyek. CBOMCTBA OMCCEKTPHUCHI YIJia U CEPEAMHHOIrO
NepHeHIUKYJIsIpa K OTPE3Ky.

Tpeyronsuuk. BricoTa, Memnana, OuccekTpuca, CpeIHssl TUHUS TPEYTOJIbHUKA.
PaBHOOenpeHHbIE ¥ PABHOCTOPOHHHME TPEYTrOJbHUKH; CBOMCTBA M TMPHU3HAKU
paBHOOEIPEHHOTO TpeyroibHUKa. [lpu3Haku paBeHCTBA TPEYroJIbHUKOB.



HepaBeHncTtBo TpeyrospHrKa. COOTHOIIEHHS MEXKIYy CTOPOHAaMH W yIiamMu
TpeyroibHuka. CymMMa YIJIOB TPEYroJIbHMKA. BHEHNIHWE yrIiibl TpeyroJjbHUKA.
Teopema  ®aneca. Ilogobue  TpeyrosbHUKOB.  [lpu3Haku  momgoOus
TpeyroiibHuKoB. Teopema Iludaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTaHTE€HC
OCTpPOTO yIVIa MOPSIMOYTOJILHOTO TpeyroibHuka W yriaoB ot 0 go 180°,
NPUBEIICHHE K OCTpOMY yrIiy. PelieHue mnpsMOYTOJbHBIX TpPEYrOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI, CBSI3bIBAIOIIUE CUHYC,
KOCHHYC, TaHI€HC, KOTAaHI€HC OJHOI0 M TOro e yrja. Penienue
TPEYTOJIbHUKOB: TE€OpeMa KOCHHYCOB M TEOpEMa CHHYCOB. 3aMeydaTelIbHbIe
TOYKH TPEYTOJIbHUKA.

UYerpipéxyronpHuk.  [lapamnenorpamMm, €ro CBOMCTBA W NPHU3HAKHU.
[IpssMOyrosIbHMK, KBaJpaT, poMO, X CBOMCTBA M NMpHU3Haku. Tpaneuus, cpeaHss
JIMHUS TPAIICLUU.

MHoroyronsHuk. Bellykiible MHOTOyroiapHukd. CymMa YIJIOB BBIITYKJIOTO
MHOI'0OyroJibHuKa. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OkpyxHocte U kpyr. [yra, xopma. Cekrtop, cermeHT. LleHTpanbHBI yTOI,
BIIMCAHHBIM YTroOJI; BEJIWYMHA BIMCAaHHOIO yrIyia. B3aumHOE pacnosioKeHue
IpsMOM M OKPYXKHOCTHM, ABYX OKpyxkHocTer. KacarempHas u cekymas K
OKPY’KHOCTH, HX CBOMCTBA. BrucaHHble U ONMCAaHHBIE MHOIOYI'OJIbBHUKH.
OKpy>KHOCTb, BIIMCAaHHAsI B TPEYTOJIBHUK, U OKPYXKHOCTb, OIMMCAHHAas OKOJIO
TPEYTrOJbHUKA. BrnucaHHbIE H  ONHMCaHHBIE OKPYKHOCTH  IPABHJIBHOTO
MHOTOYTOJIbHUKA.

['eomerpuueckue mpeodOpaszoBanus. [lousitue o paBencrse guryp. [lonarue o
INBWKEHUHU: OCEBas M LEHTPAJIbHASA CUMMETPUH, NapaJUICIbHBIA NEPEHOC,
noBopoT. [loHsTHe 0 moK00MHU PUTYP U TOMOTETHH.

Pemienne 3amau  Ha  BBIUMCIEHHE, [JOKA3aTEIbCTBO M IOCTPOEHUE C
UCIIOJIb30BaHUEM CBOMCTB M3YUYCHHBIX (DUTYD.

N3mepenue reomerpuueckux BenuuuH. [immHa otpeska. PaccTtosiHue or TOUkM
110 IpsAAMOM. PaccrostHue Mexay napauieabHbIMU IPSMBIMU.

[TepumMeTp MHOTOYTOJIBHUKA.

I[JII/IHa OKPY>XHOCTH, YHUCJIO II, JJIMHA OYT'H OKPY’KHOCTH.



['panycHas mepa yriaa, COOTBETCTBUE MEXAY BEIUYMHOW LHEHTPAIBHOIO yria U
JUIMHOW YT OKPY>KHOCTH.

[lonsiTne momwaau Mockux (uryp. PaBHOCOCTaBIEHHBIE M pPaBHOBEIIMKHE
¢urypsl.  [lnomanp  npsmoyrombHuka. Ilmomanu — mapamnenorpamma,
TpeyroibHUKa WU Tpaneuud. [lmomane mHoOroyrosbHuka. Ilnomans kpyra u
wiomap cekropa. COOTHOLIEHUE MEXKY IIOLIAISIMU MTO00HBIX (UTyp.

Pemenne 3agad Ha BBIYMCIEHHE M JOKA3aTEIbCTBO C HCIOJIb30BAaHUEM
U3Y4YEHHBIX (HOpMYI.

Koopaunatel. YpaBuenue npsamoii. Koopaunatel cepenunsl otpeska. @opmyna
PacCTOSAHMSA MEXIY IBYMs TOUKAMHU INIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekropel. Jlnuna (Moaynb) Bektopa. PaBeHcTBO BekTOpoB. KosuimHeapHbie
BeKTOpbl. KoopamHatel BekTOpa. YMHOKEHHME BEKTOpa Ha YHUCIO, CyMMa
BEKTOPOB, PpA3JI0KEHUE BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

TeopeTUKO-MHOXKECTBEHHBIE TOHATHS. MHOXKECTBO, JJIEMEHT MHOYKECTBA.
3ajaHue MHOXKECTB IEPEUYUCICHUEM 3JIEMEHTOB, XapaKTePUCTHUYECKUM
cBoiictBoM. CraHmapTHbie OOO3HA4YEHHUS YHUCIOBBIX MHOXecTB. [lyctoe
MHOXXECTBO U ero obo3Hauenue. [logmuoxxkecTBo. OO0BeIMHEHUE U TIEPECEUCHHE
MHOKECTB.

WNtrocTpanyst OTHOIIEHWH MEXJy MHOXKECTBAMU C TOMOLIBIO JHArpamm
DOiinepa — BeHHa.

OnemeHThl Joruku. OnpeneneHue. AKCMOMBI M TeopeMbl. J[oKa3aTelnbCTBO.
JlokazarenscTBO OT mpoTuBHOrO. Teopema, oOpatHas mpanHHOW. [lpumep u
KOHTPIIPUMED.

IIonsTue o PaBHOCHUIIBHOCTH, CJICAOBAHHH, yHOTpe6neHHe JOTNYCCKHUX CBA30K
CCJIM... TO, B TOM U TOJIBKO B TOM CJIy4ac, JOTHYCCKHUC CBA3KU U, WIIH.

MaremaTnka B HCTOPHYCCKOM pa3BHTHH. VcTtopus (opMHpOBaHHS ITOHSTHS
Yyucjaa: HaTypalibHbIE 4YMCla, APOOH, HEAOCTATOYHOCTh PAIIMOHAIBHBIX YHCEN
U1 TEOMETPUUYECKUX HW3MEpPEHUH, uppaluoHalibHble uncia. CTapuHHBbIE
cuctembl 3amucu uucen. [pobu B Baumone, Erunte, Pume. OTtkpbiTue
JNecATUYHbIX ApoOei. CrapuHHBIE cucTeMbl Mep. JlecaTuunble apoOu H



MeTpuieckas cuctema Mmep. [losBneHue OTpHIATEeNbHBIX 4Ywcen W Hyisd. JI.
Marununkuii. JI. Diinep.

3apoxaenne anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxnenue
OykBeHnHoi cumBosuku. [1. @epma. ®@. Buer. P. [lekaprt. McTopus Bompoca o
HaXOXJIeHUU (POPMYJT KOPHEH anreOpandecKux ypaBHEHHM, HEPA3PEIIUMOCTh B
paguKaiax ypaBHEHUH crTerneHu, Ooibiied derbipéx. H. Taprames, Ix.
Kapnano, H. X. A6ens, O. lNanya.

N300peTenune MeTo1a KOOPAUHAT, TO3BOJISIONIETO MEPEBOIUTH TEOMETPUUECKUE
0o0bekThl Ha s3bIk anredopol. P. [exkapt u II. ®@epma. [Ipumepsl pazmudHbIX
CHUCTEM KOOPJMHAT Ha IIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubonayun) o Kpoiukax, yncia OuboHauym.
3amaya o maxmaTHOU JJOCKeE.

Hctoku Teopun BEpOSTHOCTEN: CTpaxoBoe €0, a3apTHbie urpsl. I1. depma u
b. ITackainsb. . bepuymm. A. H. Konmoropos.

Ot 3emnemepusi k reomerpuu. [ludarop m ero mkona. damec. Apxumen.
[TocTpoeHuss ¢ MOMOIIBIO LUPKYJIs W JuHEWKU. [locTpoeHue mNpaBUIIBHBIX
MHOTOYTOJIbHUKOB. Tpucekmus yrina. KBampatypa kpyra. YiBoeHue Kyoa.
Uctopusa uucna n. 3onoroe ceuenue. «Hauwama» EBknmma. JI. Dinep. H. U.
Jlo6aueBckuii. Mctopus nsitoro nocrynara. Codusm, mapagoKkchl.



3. TemaTnueckoe NJIaHUPOBaHHE

HN3yuyaemas Tema

KoaunyecTBo
JacoB,
OTBOAMMBIX
Ha U3y4eHue
TeMbI

XapaKTepncTnKa y'{eﬁnoifl ACATECJIBbHOCTHA YUalllUXCH

5 kJaacce

HarypanbHble uncia

20

OnuceiBaTh CBOMCTBA HATYPAIBHOIO PAJA.

YurTath U 3aNIMCHIBATH HATYpaJbHbIC YHUCIIA, CPABHUBATH U YIOPSAI0UYMBATh UX.

PacnosHaBath Ha ueprexax, PUCYHKAa, B OKPYXKAlOLIEM MHpE OTPE30K, MPAMYIO, Jyd, IUIOCKOCTb.
[TpuBoIUTE MpUMEpPHI MOJIENEH STUX huryp.

N3mepsars mHbl 0Tpe3KOB. CTPOUTH OTPE3KU 3alaHHOW JUIHHBL. PemaTes 3aaun Ha HAXOXKIEHUE JJIUH
OTpe3KoB. BeIpaxkaTh OJTHU €IMHUIIBI JUIUH Yepe3 Apyrue. [[puBoauTs npumepsl mpuOOpOB CO MIKaTaMu.
CTpouTh Ha KOOPAUHATHOM JIy4€ TOUKY C 3aIaHHOU KOOPAMHATON, OMPELIISTh KOOPAUHATY TOUYKH

CrnosxeHue v BBIYMTAHNE
HaTypaJIbHBIX YHCEI

33

®opMy/IMPOBATh CBOMCTBA CJIOKEHUS M BBIYUTAHUS HATYpaJbHBIX YMCEJ, 3alMCBIBATH 3T CBOWCTBA B
Buje Qopmyn. IIpuBoauTh NpuMepbl YUCIOBBIX M OYKBEHHBIX BbIpakeHUH, (opmyn. CocTaBisiTh
YHCIOBbIe W OYKBEHHBbIC BBIPQKECHHsI IO YCIOBHIO 3aqadd. Pemath ypaBHEHHMS Ha OCHOBAaHUU
3aBUCHUMOCTEN MEXIYy KOMIIOHEHTAMM JICVCTBUN CIOKEHUS M BbIUMTAHUA. PemaTth TEKCTOBBIE 3aJa4U C
MTOMOIIIbIO COCTABJICHUS] YPABHEHMIA.

Pacno3naBarb Ha dYepTekax M PHUCYHKaX Yribl, MHOTOYTOJBHUKH, B YaCTHOCTH TPEYTOJIbHUKH,
MPsIMOYTOJILHUKH. Pacrio3HaBaTh B OKpYKaroIeM MUPE MOAETH 3TUX UTYD.

C noMoIIsI0 TPAaHCIIOPTUPA U3MEPSTH TPATYCHBIE MEPHI YTIIOB, CTPOUTD YTJIbI 33JJaHHOM TPayCHON MEpHI,
CTpOUTh OuccekTpucy nanHoro yria. Kmaccudumuposats yriel. KnaccuduimpoBaTh TpEyroabHUKH 1O
KOJIMYECTBY PABHBIX CTOPOH U IO BUJAM UX yriioB. OMUCHIBaTh CBOMCTBA MPSAMOYTOIBHUKA.

Haxoauths ¢ momompio QopmMyn TNepUMETphl MPSMOYTOJbHUKA M KBagpara. Pemarh 3agaud Ha
HaxO0XKJICHHWE TTIEPUMETPOB MPSIMOYTOJIBHUKA U KBapaTa, rpalyCHON MEpPHI yTJIOB.

CTponTh LIEIOYKY PACCYKIECHUM, COTIOCTABIISATD MOJIYYEHHBIN pe3yibTaT C YCIOBUEM 3aa4H.
Pacno3naBatb GUTYpHI, UMEIOIINE OCh CHMMETPHUH.

VYMHOXKEHNE U JeJIEHNE

37

DopMyIHMPOBATH CBOMCTBA YMHOXKEHUS U JICJICHUS HATypaJbHBIX UYMCEJ, 3alMCHIBATH 3TU CBOWCTBA B
Busie popmyi. Pemate ypaBHEHHS HA OCHOBAHMH 3aBUCHUMOCTEH MEXKy KOMITIOHEHTAMHU apu()METHUECKIX




HaTypaJIbHBIX YUCEIIL.

JIEUCTBUIM.

Haxoauthb ocTaTok mpH JeleHWH HATypalbHBIX uuced. [lo 3aaHHOMY OCHOBAaHUIO U IOKAa3aTelio
CTENEHU HaXOJUTh 3HAUEHUE CTEIIEHN YHCIIA.

Haxoauth miomaau NpsSMOYTroJibHMKAa M KBajapaTa ¢ MOMOIIbI0 Gopmyi. BelpakaTh OJHU €IUHUIIBI
IIoUIaIu Yepe3 ApyTue.

Pacno3HaBaTh Ha yepTexax U PUCYHKAX MPSMOYTOJIbHBINA Mapajuienenune]], nupaMmuay. Pacno3nasars B
OKpY’KalolieM MHUpe Moaenu 3Tux ¢uryp. M300paxars pa3BEPTKH MPSIMOYTOJIBHOTO Mapauleienumeaa u
MUPAMHU/IBI.

Haxoauth 00BEMBI IPSIMOYTOIBHOTO Hapajuiesienunena u Kyda ¢ nmomouipio ¢hopmyi. BeipaxkaTs onHU
eIUHULIBI 00bEMa Yepes apyrue.

Pemate KOMOMHATOPHBIE 33/1a4H C IOMOIIBIO Iepedopa BApHAHTOB.

OOBIKHOBEHHOM ApoOH

18

Pacno3HaBaTh OOBIKHOBEHHYIO ApOOb, MPaBUIIbHBIE U HEMPABUIIbHBIE IPOOH, CMEIIaHHbIE Yncaa. YuTaTh
Y 3aliChIBaTh OOBIKHOBEHHBIE POOH, cMelIaHHble uncia. CpaBHUBATh OOBIKHOBEHHBIE APOOH C PABHBIMU
sHameHaTesiMu.  CKIIaapiBaTh M BBIYMTaTh OOBIKHOBEHHBIC JpoOM C paBHBIMH 3HAMCHATEIISIMH.
[TpeoOpa3oBEIBaTh HEMPABHIBHYIO JIPOOh B CMEIIAHHOE YHCJIO, CMEIIAHHOE YHCIO B HEMPABHIBHYIO
IpoOb. YMeTh 3aluChIBaTh PE3YNAbTAT JICJICHHsI IBYX HATYypPAJIbHBIX YHCEN B BUJIE OOBIKHOBEHHOU APOOH.

Jecstuunblie qpodu

48

Pacno3naBaTh, 4uTaTh M 3alUCHIBATh JeCATHYHBIE OpoOu. Ha3piBaTh pa3psabl AE€CATHUHBIX 3HAKOB B
3amucu  AecITUYHBIX JApoOei. CpaBHUBaTh JecATUUHbIE JApoOu. OKpYrisTh AECSITUYHBIE IpodU U
HaTypajJbHble 4YHcla. BBIMOIHATE NPUKUIKY PE3yJIbTaTOB BBHIYMCICHUH. BuImonmHATh apudmernueckue
JeNCTBUS Hall AECITUYHBIMU APOOSIMH.

Haxonuth cpenHee apu@meTrnyeckoe HECKOJNbKMX uucenl. [IpMBOAUTH HpHUMEpbl CpPeIHUX 3HAUYECHUI
BEJIMYMHBI.

Pa3bscHATH, YTO Takoe «OJUH NpoleHT». [IpencTaBisTh MPOLEHTHI B BUJAE IECATUYHBIX Ipobed u
JIECSITUUHBIE TpoOH B BUI€ MPOLEHTOB. Hax0UTh NPOIEHT OT YKCIIa U YKCIIO N0 €r0 MPOLEHTaM.

[ToBTOpEHME U cucTeMaTH3alus
y4eOHOTr0 Marepuasia

14

6 KJIacc

I[CJ'II/IMOCTB YHUCCII

16

@opMyIMpOBaTh ONPEAEIEHUS IETUTEN U KPATHOTO, IPOCTOTO M COCTAaBHOI'O YMCIIA, CBOMCTBA U

IIPU3HAKU JIEIMMOCTH. JlOKa3plBaTh M OIPOBEPraTh C MOMOLIBI0 KOHTPIPUMEPOB YTBEPXKIACHUS O
nenumoctd uucen. KiaccuduuupoBaTe HaTypasibHbleunciaa (4ETHbIE W HEUETHBIE, MO OCTAaTKaM OT
nenenns Ha 3 u 1. n.). MccnemoBaTh NpOCTEHIIMEYHCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJIUTH




YHUCJIOBBICAKCIIEPUMEHTBl (B TOM 4YHCJIE C MCIOJb30BAaHUEMKAIBKYIATOPa, KOoMIbioTepa). BepHo
HCIIOJIb30BAaThB PEYH TEPMUHBI: denumeisb, Kpamuoe, Hauboabuull oouull oerumens, HauMensuiee oouee
Kpammuoe, npocmoe Yucio, COCmagHoe 4ucio, 4émHoe

YuCcno, HeuémHoe YUCIO, B63AUMHO NpOCmble YUCIA,YUCIA-ONUSHeYbl, pA3N0JdCeHUue YUcia Ha
npocmoulemuoxcumeny. Pemarb TeKCTOBBIE 3a/1a4 apupMETHYECKUMHU criocobamu. BeimonHsaTs nepedop
BCEXBO3MOKHBIX BapHAHTOB [UIsl Mepecuéra OOBEKTOBWIM KOMOWHALMN, BBIIEIATH KOMOWHAIUWU,
OTBEUAIOIUE 3aJaHHBIM YCIOBUSM. Beraucisarh Qakropuansl. Haxoauts oObeIMHEHHE U MEepeceucHUe
KOHKPETHBIX MHOXeCTB. [IpUBOIUTH NMpUMEpPHI HECIOKHBIX KIacCU(PUKAIUN M3 pa3IudHbIX 00JacTeit
Ku3HU. WUTIOCTpUpOBaTh TEOPETUKO-MHOKECTBEHHBIE M JIOTHUECKHUE TOHATUS C MOMOIIBIO JHarpaMm
Diinepa — BeHHa.

CrnoxxeHue ¥ BhIUUTAHUE Ipo0ei
C pa3HBIMHU3HAMCHATEIISIMHU

25

®opMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JpoOW, MpaBHia CPAaBHEHUS, CIOXKEHHUS H
BBIUUTAHUS OOBIKHOBEHHBIX JipoOel. IIpeoOpa3oBbiBaTh OOBIKHOBEHHBIE JpOOM, CpaBHUBAThb U
YIOPSAOYMBATh UX. BBINOIHATE CI0KEHUE M BbIYUTAHHE OOBIKHOBEHHBIX IPOOEH M CMEIIaHHBIX YHCEI.
['paMMaTHyecKn BEpHO YUTATh 3allUCU HEPAaBEHCTB, COAEP)KAIIUX OOBIKHOBEHHBIE IpOOU, CYMMBI U
pa3HOCTH OOBIKHOBEHHBIX JApoOel. Pemate TeKkcToBble 3agaud apuPMETUYECKUMHU CIIOCOOaMHU.
AHanu3upoBaTh U OCMBICIMBaTh TEKCT 3ajaud, nepedopMyIupoBaTh YCIOBUE, H3BJIEKATb
HEOO0X0IMMYIONH(OPMAIINIO, MOIETUPOBATh YCIOBHE C TIOMOIIBIO CXEM, PHCYHKOB, pEalIbHBIX
IIPEIMETOB; CTPOUTH JIOTUYECKYIO LIETIOUKY PACCyKIACHHUH; KPUTUYECKU OLEHUBATh IIOJYYEHHBIN OTBET,
OCYIIECTBIISITh CaMOKOHTpPOJIb, NMPOBEPSAsS OTBET Ha COOTBETCTBUE YCIOBHIO. BBINONHATH MPUKUAKY U
OLIEHKY B XOJI€ BBIYUCICHUHN. BBIMOMHATH mepeOop BceX BO3MOXKHBIX BAPHAHTOB JUIs MepecyéTa 0ObEeKTOB
WM KOMOMHAIMH, BBIAEISTH KOMOMHAIIMY, OTBEYAIOIIME 3a/JaHHBIM YCJIOBUSAM. BeIuuciaTh paktopuaisl.

VYMHOXEHUE U AeJIEHNE
OOBIKHOBEHHBIX JAPOOei

33

dopmynHpoBaTh MpaBUIa yYMHOXKEHHUS U JEEHUSOOBIKHOBEHHBIX IpoOeil. BBIMONHATH yMHOXEHHE
ujeneHrne OOBIKHOBEHHBIX Ipo0ed M cMemaHHbIX yucesl. HaxoauTs ApoOb OT YHClIa M YHCIO TO €ro
npobu. ['paMMaTHdecku BEpPHO YWUTATh 3allUCH TMPOU3BENEHHWH M YaCTHBIX OOBIKHOBEHHBIX ApPOOEH.
PemarprekcToBrie 3amaun  apuPpMETHYECKUMHU Ccroco0amMu.lIpoBOIUTE HECIIOKHBIE HCCIEIOBAaHMUS,
CBSI3aHHBIECO CBOMCTBAMHU APOOHBIX YHCEN, OMUPAsCh Ha YWCIOBBIE DKCIEPUMEHTHI (B TOM YHUCIE C
HCIIOJIb30BAaHUEM KaJbKYJISITOpa, KOMIbloTepa). VccienoBare MONMKMCHIBATH CBOMCTBA MHUPAMH, MPHU3M,
UCTIONB3YSIDKCIIEPUMEHT, HaONI0JICHHe, W3MepeHue, MojenupoBaHue. lcmonp30BaTh KOMITBIOTEPHOE
MOJICIUPOBAHNE W JKCIIEPUMEHT JUIsI M3YYCHUS] CBOMCTBITHX OOBEKTOB. MOJEnMpoBaTh MHUPAMU/IBI,
MPU3MBI, HCTIONB3Yys OyMary, MiIacTUINH, TPOBOJIOKYH Ap. M3roTaBnuBaTh MPOCTPAHCTBEHHBIE (DUTYPHIN3
Pa3BEPTOK,; pacro3HaBaTh pa3BEPTKHU MMUPaAMU/IBI, MIPU3MBI (B YaCTHOCTH, KyOa,
psIMOyTOJIbHOTOTNapauienenunena). Pacmo3naBaTh Ha uepTekax, PHCYHKaxX, B OKPYXKAIOIIEM MHUPE




nUpamMuIbl, Tpu3Mbl. [IpUBOANTE IpUMEPHI aHAJIOTOB STUX T€OMETPHUECKUX (DUTYP B OKpPYKAIOIIEM MHUpe

OTHOILIEHUS U TPONIOPLUU

17

BepHo wucnonb3oBaTh B pEeUd TEPMHHBI:  OMHOUleHUeuucel, OMHOUEHUe GelUdUH, B3AUMHO
00pammubleOMHOULeHUsl, NPONOPYUS, OCHOBHOE CEOUCMBO GEPHOU NPONOPYUU, NPAMO NPONOPYUOHATbHBLE
BEIUYUHBL, 0OPAMHO NPONOPYUOHATIbHBIE BETUYUHBIMACUIMAD, OIUHA OKPYICHOCMU, NIowadb Kpyed,
wapy cgepa, ux yewmp, paouyc u ouamemp. VICHOIB30BaTh MOHATUS OMHOWIEHUs N NPONOpyuu Tpu
pemienun 3anad. llpuBoauTh nTpHUMEpHl HCIOJNB3OBAHHUSOTHOLIEHUN B mpakTuke. lcmnonb3oBarh
MOHSITUEMAcuimab TIPU PEUICHUH TPAKTUYECKUX 3a7ad. BhUHUCIATH MJIMHY OKPY>KHOCTH U IUIOIIAJIb
KpYTa,lCrojb3ysl 3HAHUA O MPUONKEHHBIX 3HAYeHHsIXuucell. PemaTh 3amauv Ha MPOLEHTH U ApoOu
COCTaBJICHUEM IIPOIOPIUH (B TOM YHUCIIE 3a7a41 U3

peaNbHON MPAKTHKH, UCIIOJIB3Ys MPH HEOOXOJMMOCTH KaJIbKYJISATOP).

TlonoxurenbHble U
OTPHUIIATEIILHBIC YHCIIA

13

BepHo wucnonb3oBaTh B peYM TEPMUHBL: KOOPOUHAMHAS NPAMAsl, KOOPOUHAMA MOYKU HA NPAMOL,
NON0JCUMENbHOE YUCTIO, OMPUYAMETbHOE YUCTO, NPOMUBONOJIONCHbLE YUCLA, YeTloe YUCTO, MOOY/Ib YUCIA.
[TpuBOIUTE NpUMEpPHI UCIIOIB30BAHUS B OKPYKAIOILIEM MUPE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI
(Temriepatypa, BBIMTPBIII-TIPOUTPHII, BBIIIE-HUKEYPOBHSI Mops u T. 1.). W300paxaTh TouKaMu
KOOJINHATHOW MpPSIMOM TOJIOKUTEJIbHBIE U OTPULIATENIbHBIE pPAllMOHAJIBHBIE YHUCIA. XapaKTepu30BaTh
MHOXECTBO MLeNbIX uuced. CpaBHUBAaTh IMOJOKUTEIbHBIE W OTpULIATENIbHBIE 4Mca. |'paMMaThyecku
BEPHOUYUTATh 3allUCU  BBIPAKEHUMN, COAEpXKAIUX I[OJIOKUTEIbHbIE M  OTPULATENIbHbIE 4YHCJIA.
MoenupoBaThIIMIIMHAPEI, KOHYCHI, HCIONB3Ysl OyMmary, MiIacTHJIWH, MPOBOJOKY U Jp. M3roraBmuBath
IIPOCTPAHCTBEHHBIE (PUTYpHI U3 pa3BEPTOK; pacliO3HABAThH

pa3BEPTKU LUIMHAPA, KOHyca. Pacrio3HaBaTh HauepTekax, pUCYHKAX, B OKPYKAIOIIEM MUPE LWIMH/PHI,
KOHYCHI. [IpUBOINTE MPUMEPHI aHAIOTOB 3TUXIEOMETPUUECKHUX (UTYp B OKpysKatoleM mupe. COOTHOCUTH
MIPOCTPAHCTBEHHBIE (PUTYPHI C UX MPOEKIUSIMHU HA MIIOCKOCTH.

CI10)eHe U BEIYUTAHUE
[IOJIOKUTENBHBIX U
OTPUIATEIEHBIX YHCEIT

12

@opMyJIMPOBATH NTPABUJIA CIOKEHHS U BBIYATAHUAIIONOKUTEIBHBIX M OTPULATEIBHBIX YUCEN. BBINMOIHATE
CJI0’)KEHHE U BBIYUTAHUE MOJIOKUTENIBHBIX HOTPULIATEIBHBIX YUCel. [ paMMaTHYECKH BEPHO YUTATh 3AIIUCH
CyMM M Pa3HOCTEH, COJAEPXKAIIMUX ITOJIOKUTENIbHBIE W OTPHUILATENIbHBIE 4YKCIIa. UHUTAaTh H3aIHCHIBATh
OyKBEHHBIE BBIPR)XEHUS, COCTABIIATHOYKBEHHBIE BBIPAKEHUS MO YCIOBUAM 3a7ay. BeIUUCIATH 4MCIOBOE
3HayeHHe OYKBEHHOI'O BBIPAXEHMSNPHU 33JaHHBIX 3HaUeHUSIX OyKB. COCTaBIIATh ypaBHEHUS 110 YCIOBUSAM
3amad. Pemlats mpocTedInMeypaBHEHHST HAa  OCHOBE  3aBUCUMOCTEH  MEXIYy KOMIIOHEHTaMH
apumernueckux naencTBud. HaxoauTeuiMHy OTpe3ka Ha KOOPAMHATHOM MNpPsSMOM, 3HASIKOOPAWHATHI
KOHIIOB 2TOro OTpe3ka. Pacro3HaBaTh Ha 4epTekax, pUCYHKAX, B OKPYKAIOLEMMUPE IIPU3MBI, [IWIMH/PHI,
MUPaMUJIbl, KOHYCHL. Pemate TeKCToBbIE 3a1aul apuPMETHUECKUMHUCIIOCO0aMHU.

YMHOXEHNE U JIEJIEHUE

q)OpMy.]'II/IPOBaTI) MpaBujia YMHOXKCHUA U JCIICHUAIIOJIOXKUTCIbHBIX U OTPUIATCIIBHBIX YHUCEIL. BrmomaaThs




IIOJIOXKHUTCIBHBIX U
OTpHULATCIIBHBIX YUCCIT

YMHOKCHUE U JEJICHUE IIOJIOKUTEIbHBIXU OTPULATENIBHBIX YUCEI. BBIYUCIATE YUCIOBOE 3HAYCHUE
JpOOHOro BbIpaX€HUs. I'paMMaTHUECKMBEPHO YMTaTh 3allMCH MPOU3BEIACHUN M YACTHBIX,COAEPIKALINX
IIOJIOXKUTENBHBIE U OTPULIATEIIbHBICUNCIIA. XapaKTEPU30BATh MHOKECTBO PAallMOHAIBHBIX yucen. Yurars U
3aIlUCBIBaTh OYKBEHHbIE BBIPAYKEHMSI, COCTABIIATh OYKBEHHBIE BBIPAXKEHUS [TOYCIOBHSM 3a/1a4. Beruncnars
YHUCJIOBOE 3HAYEHUE

OyKBEHHOI'O BBIPa)KE€HUS MPH 3a/1aHHBIX 3HAUCHUAXOYKB. DOpMyIupoBaTh U 3alUCHIBATh C IOMOILBIOOYKB
CBOWCTBAa JICHCTBMM C palMOHATBHBIMH  YHUCIAMH, MPUMEHATh HMX I 1peoOpa3oBaHUsS
YHCIOBBIXBbIpaXKeHUM. COCTaBIIATh YpaBHEHMs IO YCIOBHAM3aaad. Pemars npocTeiline ypaBHEHHs Ha
OCHOBE 3aBUCHUMOCTEH MEXJ1y KOMIIOHEHTaMu apu(pMEeTHYeCKUX JeicTBuil. Pemate TekcToBbIE
3ajjaunapuMeTHyecKuMu cnocodbamu. Penare jornyeckue 3ajauu ¢ MOMOIIbIO IrpagoB.

Pewenne ypaBaenuit

18

BepHo wucnonp3oBaTh B peYd TEPMHHBL:  KOdpuyuenm, packpvimue  CcKOOOK, HOO0OHbIE
cnazaemvle,npugederue N0O0OHbIX Clazaembvlx, KOpeHb YPaeHe s, TuHeliHoe ypasHenue. I paMMaTnyecku
BEPHO 4YMTaTh 3allCcU YypaBHEHWH. PackpepiBaThb CKOOKM,yNpoIaTh BBIPAKEHUS, BBIYUCIATH
K03 pULMEHTBBIpaXKeHU. PelaTh ypaBHEHUsS YMHOKEHHEM WINEICHUEM 00€HX ero yacTed Ha OJHO U
TO € HEpaBHOE HYJI0 YMCIO IYTEM IMEpPEeHOCacIaraéMoro M3 OJHOW YacTH ypaBHEHUS B JAPYIYIO.
PematpTekcTOBBIE 33Jaud C IIOMOIIBIO ypaBHEHMH. PemaThTekcToBble 3ajjaud  apu(PMETHUYECKUMHU
cnocobamu.[IpuBOANTE IPUMEPHI KOHEYHBIX 1 OECKOHEUHBIX

MHOXeCTB. PemaTh Joruueckue 3a/1auu ¢ moMouibio rpados.

Koopannatel Ha mIOCKOCTH

11

BepHo wucmonb30BaTh B pEYM TEPMHHBL: NEPHEHOUKVIAPHble NpiMble, NApailelbHble npsambie,
KOOpOUHAMHAs NAOCKOCMb, 0Cb abcyucc, ocb opounam,cmoardbuamas ouazpamma, pagux. OOBICHITD,
Kakhe NpsSMble Ha3bIBAIOT MEPIEHAUKYISIPHBIMH M KaKue — TMapalieIbHBIMUA, (OPMYIHPOBATh HX
cBoiictBa. CTpoWUTh MEPIEHAMKYISApHbIE U TNapajjieNbHble NpPSIMble C IOMOIIBIO UYEPTEKHBIX
UHCTpYMEHTOB. CTpPOUTh Ha KOOPAWHATHOH IUIOCKOCTH TOYKWH (HUTYpHI MO 3aJaHHBIM KOOpPIMHATAM;
OTpeIeNATbKOOPANHATHI ToueK. UnTaTh rpauku npocrelimmx3aBucumMocteil. PemaTts TeKCTOBbIE 3a1a4K
apupMeTHIeCKUMHU CIOCO0aMHU. AHanu3upoBarth u OCMBICIINBAaTh TEKCT 3a/1auy,
nepeopMyIMpOBaThYCIOBHE, M3BJIEKaTh HEOOXOIUMYIO0 HH(POPMALUIO,MOJEINPOBATh YCIOBUE C
MIOMOIIIBIO CXEM, PHUCYHKOB, pEalbHBIX IPEIMETOB; CTPOUTH JIOTUYECKYIOIETIOUKY pPacCyXICHUH;
KPUTUYECKH OIICHUBATHIIOIYUYEHHBIH OTBET, OCYIIECTBIATH CAMOKOHTPOJIb,

NIPOBEPSISE OTBET Ha COOTBETCTBHE.

IToBTOpeHune

16

Auredpa 7




N3yuaemas Tema

KoanuecTtBo

XapakTepucTUKA y4eOHOI 1eITeJIbHOCTH Y4AIIUXCS

4acos,
OTBOJAUMBIX
HA U3y4YeHue
TeMBbI
I'naBa 1. 12
JIuHeitHoe ypaBHEHUE C OJHON
TIEPEMEHHOMN

BBenenue B anredpy 3 Pacnosnasams uncnoBble BIpa)KEHUS U BBIPAXKEHUSI C IEPEMEHHBIMU, JTUHENHbIE ypaBHEeHUs. [IpuBoIUTH
Jlunelinoe ypaBHEHUE C 3 MIPUMEPBI BBIPAXKEHUI C IEPEMEHHBIMU, JTMHEHHBIX ypaBHEHUH. COCTaBIATh BEIPAKEHHUE C IEPEMEHHBIMU
0JIHO NepeMeHHON 0 YCJIOBHUIO 3a71aui. BBIOIHATE peoOpa30oBaHus BRIPAKSHHUA: IPUBOANUTH MOJOOHBIE ClIaraeMble,
Pemenue 3amay ¢ 4 packpbIBaTh CKOOKH. HaxouTh 3HaYeHNE BHIPAXKEHUS C IEPEMEHHBIMU IIPU 33JaHHBIX 3HAUCHUAX
OMOUIbIO YpaBHEHUI nepemenHbIX. Kitaccugumupoars anredpandeckne BoipakeHus. ONICHIBATH LENbIe BEIPAKECHUSI.
IToBTOpeHue n 1 Dopmynuposams onpeerIeHue JMHEHHOro ypaBHeHUs. PemaTte nuHeliHoe ypaBHEeHHE B 001IEM BHIE.
cucTeMaTH3anus y4eGHOro HuTepnpeTpoBaTh ypaBHEHHE KaK MAaTEMATUYECKYIO MOJIENIb pealibHOM cuTyanuu. ONMUChIBATh CXEMY
MaTepuana pelIeHusl TEKCTOBOM 3aJ1a4uM, IPUMEHSTh €€ 171 PEelIeHUs 3a1a4
KonTponsHaspabora Ne 1 1

['maBa 2. 50

[{enple BeIpakeHUs

ToxknecTBeHHOpaBHbIE 2
BhIpaKeHMs. ToxzaecTBa
Crenennc 3 3HaTh MMOHATHE CTENIEHHU C HATypaJIbHBIM IOKa3aTeleM,
HaTypaJIbHBIMIIOKa3aTelle IPUEMBI BBIUYMCIICHNS HaTypaJIbHOM CTENIEHHU I Pa3IMUHBIX TUIIOB YHCEI,
M CrocoObl TNpEACTaBIEHUS YUCIIAa B BHUJAE MPOU3BEJEHUS CTENEHEH, CBOICTBA CTENEHH C HATypaJbHBIM
CBolicTBa CTENEHHU C 4 IIOKa3aTeseM, IPUHIIMIIBI BBIBOAA CBOMCTB CTEIIEHU C HATYPAJIbHBIM [T0KA3aTEIIEM.
HaTypaJIbHbIM
II0Ka3aTeleM
OpnHousIeHBI 2 ®opmHupoBaTh MOHATHE OJHOWIEHA U OJHOYWIEHa CTaHJApTHOTO BHUIA, YMEHHE IPOBOJUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO OIHOWICHOB IIO UX BUAY U 110 CTCTICHU.
BEITIONHATE CIOKEHHE ¥ BRIYUTAHNE OIHOYJICHOB, NPEABAPUTCIIBHO NPUBEAA NX K CTAHAAPTHOMY BHY.
BreimonHaTh YMHOXCHUC OJHOYJICHOB, UCIIOJIb3Y CBOICTBA CTEICHEH.




BEITOIHATE BO3BEACHHUE B CTEIICHL OJTHOWICHA.
BrimonaaTs JCJIICHHUEC OAHOYJICHA Ha OAHOYJICH

8 | MHuoroueHs 1 BeImonHATe 1eicTBHUS ¢ MHOTOWIeHaMu. [loka3biBaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHS, TPUMEHSTh
9 | CnoxxeHue 1 BoIYMTaHUE 3 UX B [IpeoOpa30BaHUAX BbIPAXKEHUI U BblUnCiIeHUsAX. [IpuMeHATh pasnuyHble (OpMbl CAMOKOHTPOJISA IPU
MHOT'OYJIEHOB BBITIOJIHEHUH MTPeoOpa3oBaHuil.
KontponbsHaspabora Ne 2 1
10 | YMHOXeHneoJHOWIeHaHa 4 BbINoONHATE yMHOXKEHHME MHOrOWwIeHa Ha OJHOwWIEH. lcnoib30oBaTh yKa3aHHbIE NpeoOpa3oBaHMs B
MHOT'OUJIEH IIPOLIECCE PENICHUs YPAaBHEHUH, JOKA3aTEIbCTBA YTBEPKICHNUN, pEIIEHHS] TEKCTOBBIX 33]a4
11 | YMHOXeHue MHOrouIeHa 4 BbInonHATe yMHOXKEHHE MHOTOWIEHOB. VIcHoIp30BaTh yKa3zaHHbIE IPeoOpa30BaHus B MPOLECCE PEIICHUs
Ha MHOT'OWIEH YpaBHEHUH, JOKA3aTEJIbCTBA YTBEPKICHUMN, peIeHHs TEKCTOBBIX 33]1a4
12 | Pa3noxeHne MHOTOYJIEHOB 3 BbINoONHATE pa3iio’keHHMEe MHOTO4YWIEHAa Ha MHOXKHUTENHM CHOCOOOM BBIHECEHHUS OOIIEro MHOXKHUTENS 3a
Ha MHO>KUTEIIH. CKOOKH, CIIOCOOOM TPYIIUPOBKH, ¢ NPUMEHEHHEM HECKOJIBKHX CIIOCO00B. Vcronp30BaTh yKa3zaHHBIE
Brinecenue obuiero npeoOpa3oBaHus B MpoLiecce PELIeHUs YpPaBHEHMH, JO0Ka3aTelnbCTBAa YTBEPXKICHUM, PELIEHNs] TEKCTOBBIX
MHOXHTEJS 38 CKOOKH 3aja4
13 | Pa3noxeHne MHOTOYJIEHOB 3
Ha MHOXUTENIH. Meron
I'PYNIHAPOBKU
KonTponbHaspabora Ne 3 1
14 | IlpousBeneHue pa3HOCTH U 3 3anuceiBaTh M JOKa3bIBaTh (POPMYJIBI: MPOU3BEICHHUS CYMMBI U Pa3HOCTU JABYX BBIp@KEHHUH, Pa3HOCTH
CYMMBI JIBYX BBIpaKEHUMN KBaJIpaToOB JBYX BBIP@KEHMH, KBaJgpaTa CyMMbl M KBaJpaTa Pa3HOCTH JBYX BBbIpaKEHWH.BbIIOMHATH
15 | Pa3HocTh KBapaToB ABYX 2 npeobpa3oBaHie BBIPAKCHUH C MOMOIIBIO AaHHBIX (opmyn. Mcronb30BaTh yka3aHHble MpeoOpa3oBaHUS B
BBIpa)KEHU IIPOLIECCE PEIICHUs YPaBHEHUH, 1OKA3aTeNbCTBA YTBEPKICHUMN, pEICHHs TEKCTOBBIX 33]1a4
16 | KBagpaT cymMmbI 3
U KBaJIpaT pa3HOCTH JBYX
BBIPAKECHUI
17 | IlpeoGpa3oBanue 3
MHOTOYJIEHa B KBaApaT
CYMMBI WJIM Pa3HOCTH
JIBYX BBIPQKEHUHN
KontponbsHaspaboTa Ne 4 1
18 | Cymma u pa3HOCTH KyOOB 2 3anuchiBaTh M JI0Ka3bIBaTh (OPMYJIBI: CyMMa U pa3HOCTh KYyOOB JBYX BbIpaK€HUH. BBINOTHATH

JIBYX BBIpQXKEHUH

Hp606pa3OBaHI/IC BBIpa)KCHI/II\/'I C MOMOIIIBIO JaHHBIX (I)OpMy.]'I.I/ICHOJ'IBSOBaTL YKa3aHHLIC npeo6pa3OBaHH${ B




Mpoliecce pelieHusl ypaBHEHUH, 10Ka3aTEIbCTBA YTBEPIKICHUM, PEIICHHUS] TEKCTOBBIX 3a/1a4

19 | [IpumeHeHue pa3IMUHbIX 4 BbIIONMHATE pa3iokeHHe MHOTOWIeHAa Ha MHOXXHMTEIH CIHOCOOOM BBIHECEHMsI OOIIEr0 MHOXHUTENS 3a
CIOCO0OB Pa3JIoKEHUS CKOOKH, CIIOCOOOM TPYNIHUPOBKU, C MOMOIILI0 (OPMYII COKPAIICHHOTO YMHOXXCHHS, C MPUMEHEHUEM
MHOTOYJICHA Ha HECKOJIbKUX croco0oB. Mcrmonb30BaTh ykazaHHbIe MpeoOpa3oBaHHUs B IPOIECCE PELICHUS YpaBHEHHI,
MHO>KUTEIH JIOKA3aTeIbCTBA YTBEPKACHHM, PEIICHUS TEKCTOBBIX 3a/1a4
KontponbraspadoTa No 5 1

I'naBa 3. 12
DOyHKIUU

20 | CBs3u MexIy 2 [IpuBoaUTE, MpPUMEpPHI 3aBUCHUMOCTEH MeXAy BeNWYMHAMU. Pa3nuuaTe cpeau  3aBUCHMOCTEH
BenmunHaMu. OyHKIUS (yHKIIMOHATBHBIC 3aBHCUMOCTH.

21 | CnocoObl 3a1aHus 2 OnuceIBaTh MOHATHS: 3aBUCUMOI M HE3aBUCUMOUW MEPEMEHHBIX, (PYHKIINHU, apryMeHTa (GyHKIIUHU; CIIOCOObI
byHKIIIN 3amanus QyHKIUU. OOpMYITHPOBATH OMPECIICHUsS: 00JIACTH ONpeaesieHusT (GYHKIIUU, 00IacTH 3HAYCHUI

22 | I'padux pyHKIMH 2 byHkMy, rpaduka GyHKIUH, THHEHHON (YHKIIMH, TPSIMON IPOMOPIIUOHATILHOCTH.

23 | Jluneitnas pyHkuus, eé 4 Breraucnsate 3HaueHHe (QYHKIMU 10 33JJaHHOMY 3HA4eHHIO aprymMeHTa. COCTaBisATh TAOIHIBI 3HAYCHUN
rpadMK U CBOMCTBa byuknun. Ctpouth rpaduk ¢GyHKIuHM, 3agaHHoW Tabnuuno. [lo rpaduky QyHkIMM, SBISIONICHCS
[ToBTOpEHNE N 1 MOJIENIBI0  PEANBHOTO TMPOIecca, OIMPEeNeNiaTh XapaKTepUCTUKU dToro mpouecca. Ctpouth rpadux
CHCTEMaTH3alus yaeGHOro JTUHEHHON QYHKIIUU U IPSMON MPOMOPLUHUOHATEHOCTH. OMUCKHIBATH CBOMCTBA 3TUX (PYHKIIMIA
Marepuasa
KonrtposnbHasgpabora Ne 6 1

I'maBa 4. 18
CucTtembl TUHEHHBIX
ypaBHEHUH C IBYMs
TIEPEMECHHBIMU

24 | YpaBHEHUS C IByMs 2 IIpugooums npumepsl: ypaBHEHUS C ABYMS NIEPEMEHHBIMU; JINHEHHOTO YPAaBHEHUS C ABYMS
MIePEMEHHBIMH MIEPEMEHHBIMH; CHCTEMBI JIBYX JTMHCHHBIX YPAaBHCHH C JBYMS NTEPEMEHHBIMU; PEATHHBIX MPOIECCOB, JIIS

25 | JluneitHoe ypaBHEHUE C 2 KOTOPBIX ypaBHEHHE C ABYMsI IEPEMEHHBIMU WJIM CUCTEMA YPaBHEHUI C ABYMS MEPEMEHHBIMH SIBISIFOTCS
TBYMsI IIEPEMEHHBIMHU U MaTeMaTHYECKUMH MOJICIISIMHU.
ero rpaduk OnpenensiTh, ABISETCS JIM Tapa YUCell pelIeHHeM TaHHOTO YPaBHEHHUS C ABYMS MTEPEMEHHBIMHU.

26 | Cucrembl ypaBHEHHII ¢ 3 Dopmynuposams.:

JBYMsI IEPEMEHHBIMU.
['paduueckuit metox
pELIEHNUs] CUCTEMBI IBYX

onpeodenenus; pelleHUs] ypaBHEHUS C ABYMS MIEPEMEHHBIMU; YTO 3HAYUT PELIUTh YPAaBHEHHE C IBYMSI
NePEeMEHHBIMH; TpapuKa ypaBHEHUS C IBYMS IIEpEMEHHBIMU; IMHEIHOTO YpaBHEHHUS C ABYMSI
IIEPEMEHHBIMU; PEILICHUs CUCTEMBI YPABHEHUH C IBYMsI [IEPEMEHHBIMY;




JIMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

ceoticmea ypaBHEHUH C IByMs IEPEMEHHBIMHU.
Onucvieamy: CBOICTBA rpaduKa JMHEWHOTO YPaBHEHHS B 3aBUCMMOCTHU OT 3HaYEHUH KO3(PPUIIMEHTOB,

27 | Pemenue cuctem 3 rpadu4ecKuil METO/I PELICHUsI CUCTEMBI ABYX YPAaBHEHHI C ABYMsI IEPEMEHHBIMHU, METO]I TIOJCTAHOBKH U
JUHEHHBIX YpaBHEHUN METO/ CJIOKEHHUS JUISl PEIICHUS CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMHU.
METOIOM ITOICTAaHOBKH Cmpoums TpaduK TMHEWHOTO ypaBHEHHUS C IByMsI IEpeMEHHBIMU. Pemarh cucTeMbl ABYX JTMHEHHBIX
28 | Pemenue cucrem 3 YpaBHEHUH € IBYMsI IEPEMEHHBIMH.
JMHEHHBIX YpaBHECHUN Pewamb TexcToBBIE 3a/aud, B KOTOPHIX CHCTEMa IBYX JHUHEWHBIX YPaBHEHHUH C ABYMS MEPEMEHHBIMU
METOOM CIIOKEHHUS ABIIIETCS. MAaTEMaTUYECKOM MOJEJbI0 peajibHOro Mpolecca, U UHTEPHPETUPOBATH PE3YNbTaT PELICHHS
29 | Pemenue 3amau ¢ 3 CUCTCMBI
MIOMOIIBIO CHCTEM
JIMHENUHBIX YpaBHEHUN
[ToBTOpeHue n 1
CUCTeMaTu3alus yaeOHOro
MaTepuaia
KonTponbnasipabora Ne 7 1
[ToBTOpeHue u cucremaTu3anus 7 3HaTh OCHOBHBIE TIOHATHS U aJITOPUTMBI TI0 TEMaM Kypca anredpsl 7 Kiracca, OCHOBHBIE IPHEMbI PELICHUS
yuyeOHOro MaTepuana 3ajad.
YMmerp pemrath KOMOMHHPOBAHHBIE 3a7addl C HCIIOJIb30BaHUEM HECKOJBKUX AITOPHUTMOB; IMEPEBOANUTH
UHGOPMALIMIO M3 OJHOW 3HAKOBOM CHUCTEMBbI B JIpYTylo, MOJOMpaTh CaMOCTOSITENIBHO NpPUMEpHI s
WLTIOCTPAIH W3YYEHHBIX MOJIOKEHHUH; COCTABIISATh MATEMAaTHYECKIE MOJICNN ISl PEIICHHUs 3a1a4
I'eomerpus 7
HN3zyyaeman Tema KonnyectBo XapakTepucTHKa y4eOHOH 1esiTeIbHOCTH YYALUXCS
4acos,
OTBOJAMMBIX
Ha M3y4YeHue
TeMbl
[Tpocreiime reoMeTprHIeCcKue 13 OOBSACHATH, UTO TAKOE OTPE3O0K, Iy, YTOJl, KAKOW yroJl Ha3bIBACTCS Pa3BEPHYTHIM;

(burypsl 1 uX cBOWCTBa

(Touxu u npsiMbie. OTPE30K U

ero juiHa Jlyd. Yroi.
N3smepenune yriao. CMexHbIE U

000CHOBBIBATh B3aUMHOE PACIIONIOKEHUE IBYX MPSMBIX Ha TUIOCKOCTH.

OOBsiCHATH, Kakue (UTYPHI HA3BIBAIOTCS PABHBIMHU, KaK CPAaBHHUBAIOTCS OTPE3KHM W YTJIbI, YTO TaKoOe
cepeauHa OTpe3Ka u OucceKTpuca yria;

dbopMyIupoBaTh 1 00OCHOBBIBATH PABEHCTBO OTPE3KOB H YTJIOB.




BEPTUKAJIbHbBIE YIJIBI.
[lepnenaukynsipHbIC IPSMBIE.

OOBSICHSTH, KaK U3MEPSIIOTCS OTPE3KH M YIIIbI, YTO TaKOe Ipajlyc M TpajycHas Mepa yria, Kakod yrou
HA3bIBACTCS MPSAMBIM, OCTPBIM, TYIIBIM;

AKCHOMBIL.) (dopMynrpoBaTh 1 000CHOBBIBATH CIIy4au, KOTJa TOYKa JICIIUT OTPE30K Ha J[BA OTPE3Ka M KOTJa Iy JACTHT
yroJi Ha JiBa yrJja.
OOBSICHATh, KaKHE YIJIbl HA3bIBAIOTCS CMEKHBIMH U BEPTUKAIBHBIME; (OpMYIHpoOBaTh U 00OCHOBBIBATH
YTBEPXKICHHSI O CBOMCTBAX CMEKHBIX U BEPTHKAIBHBIX YIJIOB; OOBSCHATH, KaKHE MPSIMbIC HAa3bIBAIOTCS
NEePICHAUKYIISIPHBIMU; (OPMYJIUPOBATH M OOOCHOBBIBATH YTBEP)KACHHE O CBOMCTBE JBYX IPSMBIX,
NEPIEHINKYIISPHBIX K TPETHEH.
N300pakaTh 1 pacro3HaBaTh YKa3aHHBIC IPOCTEUIIHE (HUTYpPHI HA YePTEKAaX;
pemarh 3aJ1auu, CBSI3aHHbBIC C TUMU MPOCTEHIIUMH (PUTypaMHu.
TpeyronpHukH 18 OOBSICHATH, Kakasi pUrypa Ha3bIBACTCS TPEYTrOJIBHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YIJIbl H IEPUMETP
(PaBHBIe TpeyroJabHUKH. BicoTa, TPEYroJibHUKA, KAKHE TPEYTrOJbHUKU HA3bIBAIOTCS PABHBIMH,
Me/iaHa, GHCCeKTprca n300paXkaTh U paclioO3HABATh HA YEPTEIKAX TPEYTOJbHUKH U UX JIIEMEHTHI;
TpeyronbHuKa. IlepBblii n BTOpoi dbopMynupoBaTh U AOKA3bIBATh MPU3HAKU PABEHCTBA TPEYTOJILHUKOB.
TIpU3HAKH paBECHCTBA . OOBACHATH, UYTO HA3BIBACTCS NEPIICHANKYIISPOM, IPOBEJCHHBIM U3 JAHHOW TOYKHU K JTaHHOU TPSMOIA;
TPEYTONbHHKOB PaBHOOE peHHbIi (GOpMyYIHpPOBATh U JOKA3BIBATH TEOPEMY O MEPHEHAMKYIAPE K MPAMOIA.
TPEYTOJIBHUK U €TI0 CBOWCTRA. N . )
OOBSICHATH, KAKOW TPEYTrOJIbHUK HA3bIBACTCS PaBHOOCIPEHHBIM, M KaKOH PAaBHOCTOPOHHHM;
[Ipu3Haku paBHOOEIPEHHOTO o o .
o OOBSACHSATBH, KAKME OTPE3KH HAa3bIBAOTCS MEAMAHON, OMCCEKTPUCOM U BBICOTOM TPEyroNIbHUKA;
TPEYroJIbHUKA. TpeTHI/I MIPpU3HAK o 6
pABEHCTBA TPEYTO/IBHHKOB. (bOpMyTHPOBATH U JIOKA3bIBATh TEOPEMBI O CBOMCTBAX PaBHOOCIPEHHOTO TPEYTrOJIbHUKA.
Teopems) dopmynupoBaTth OnpeaeacHne OKPY>KHOCTH;
OOBSCHSATB, YTO TAKOE LIEHTP, PAANYC, THAMETP U XOpJia OKPYKHOCTH.
Pemarp 3amaum, cBsi3aHHBIE C MPU3HAKAMH PaBEHCTBA TPEYTOJbHHUKOB, 33/1a4d Ha MOCTpOeHHE M Oojee
CIIO)KHBIC 3aJ[a4M, HMCIOJB3YIOIINE YKa3aHHBIC MPOCTEHIINE; COMOCTABIATh TONYYSHHBIH pPE3yabTaT ¢
YCJIOBUEM 33/1a41; aHAJTM3UPOBATh BO3MOXKHBIE CITydaH.
[MapamnensHbie npsimbie. Cymma 16 dopmynupoBaTh OMNpe/IeIeHUe MapalIeIbHBIX MPSAMBIX; OOBSACHATH C IMOMOIIBI0 PUCYHKA, KaKUe YTJIbI,

YTJI0B TPEYrOJIbHUKA
([MapasenbHbIC TPSMBIE.
[Ipu3Haku napamienbHbIX

npsMbIX. CBOMCTBA
napayuleabHbIX IpAMbIX. Cymma
YIJI0B TPEYTOJIbHUKA.
[IpsAMOYTOJIBHBIN TPEYTOJIbHUK.

o0pa3oBaHHee NpU MEPECEUCHMM JABYX MPSIMBIX CEKYIIeH, Ha3bIBAIOTCS HAKPECT JIeKALUIMMH, Kakue
OJTHOCTOPOHHHUMHM U KaKH€ COOTBETCTBEHHBIMU;

(bopMyIHpOBaThH M JOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE MPU3HAKY MAPAJUIETBHOCTH JBYX MPSIMBIX;
OOBSICHSTD, YTO TAKOE aKCUOMBI T€OMETPHH, U KaKH€ aKCUOMBI YK€ UCIIOJIb30BAJINCh PaHEE;
(opMyIMpPOBATH AKCHOMY MapaIEIbHBIX MPSAMBIX U BEIBOAUTH CIIEACTBUS U3 HEE.

®opmynupoBaTh W JOKa3bIBaTh TEOPEMBbI O CBOMCTBaX, OOpaTHblE TeopeMaM O IpU3HaKax
[apaJUIEIIbHOCTH, CBA3aHHBIX C HAKPECT JIeXKAIIMMH, COOTBETCTBEHHBIMU U OJHOCTOPOHHUMH YIIaMU, B




CBolicTBa IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.)

CBSI3U C 3TUM OOBSACHATH, YTO TAKOE YCIOBHE M 3aKIIOYCHHE TEOPEMBI, Kakas TeopeMa Ha3bIBaeTCA
00paTHOM 10 OTHOIICHHUIO K JIaHHOM TeopeMe;

IIPUBOJUTH PUMEPHI UCIIOIB30BAHUS 3TOI'0 METOA;

Pemmarsb 3a1aun Ha BEIYMCIICHHE, JOKA3aTEIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C MAPAIICIbHBIMU MPSIMbBIMH.
@opMyIMpoBaTh U JOKa3bIBATh TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA U €€ CIIEJCTBUE O BHEILIHEM YIJIE
TPEeYrojbHUKa; MPOBOAUTH KJIACCU(PUKALIUIO TPEYTOJIbHUKOB TI0 yIiiaMm;

pelaTh 3aja4y Ha BBIYMCIIEHHUE U 10Ka3aTeIbCTBO, CBA3aHHBIE C TEOPEMOM O CyMME YIJIOB TPEYTOJIbHUKA;
COIOCTABJISITh IOJMYYEHHBIH pe3ylbTaT C YCIOBHUEM 3aJaud; AaHaJW3UpPOBaThb BO3MOXKHBIC CIyYaw.
®opMyIHpOBaTh ONPEAEICHUE PSIMOYTOJIbHOIO TPEYTOIbHUKA, (POPMYIUPOBATh U 10KA3bIBATh IPU3HAKU
paBEHCTBa MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, (DOPMYIMPOBATh M JOKA3bIBaTh CBOMCTBA MPSIMOYTOJIBLHOTO
TpeyrojbHuKa.Pemars 3a1aun Ha BBIYKUCIICHHE, JOKA3aTEIbCTBO U IIOCTPOEHUE, CBSI3aHHBIE C TEOPEMAMU O
CBOICTBaxX MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, C PACCTOSHHUEM MEXAY NapauieIbHbIMU MPSMBIMU, TPU
HE00XO0IUMOCTH IPOBOAMTH 110 XO1y PEIICHUs JOIOIHUTEIbHbIE NOCTPOCHUSI.

OKpy’>KHOCTb U KpYT. 16 ®opmMynupoBaTh ONpeAeIeHUE KacaTeIbHONH K OKPYKHOCTH; ()OPMYJIMPOBATh M JIOKa3bIBaTh TEOPEMBI: O
I'eomeTprueckue nocTpoeHus CBOICTBE KacaTeIbHOU, O IPU3HAKE KacaTeIbHOMW, (OPMYINPOBATh U JIOKA3bIBATH TEOPEMBI, CBSI3aHHBIC C
(IeomeTpuyuecKOe MECTO TOYCK. 3aMeyYaTesIbHBIMU TOYKaMM TpPEyrojbHHMKa: O OHMCCEeKTpHCe YIila M, Kak CIEACTBUE, O IepeceueHUH
OxpyxHOCTb 1 Kpyr. HexoTopsie OMCCEKTPUC TPEYTOJIbHUKA; O CEPEIMHHOM TEPIICHIUKYIISIPE K OTPE3KY U, KaK CIEICTBUE, O MEPECeUCHUN

CBOHCTBA OKPYHKHOCTH. CEpEIMHHBIX MEPHEHIUKYIIPOB K CTOPOHAM TPEYIOJbHHUKA; O IIEPECEUYEHUHM BBICOT TPEYrOJLHUKA.

KacarenbHas Kk OKpYKHOCTH. @OopMyYIIUPOBATE  ONPEEIICHUS. OKPY)KHOCTEH, BIUCAHHOW B TPEYrOJbHUK W OIKMCAHHOW OKOJIO
R TPEyroJbHUKA; (HOPMYIUPOBATh U JIOKA3bIBATH TEOPEMBI: 00 OKPY)KHOCTH, BIIUCAHHOM B TPEYroJbHUK; 00
32;53?;2;2;52&2?%?;@ OKPYXHOCTH, ONHCAHHON OKOJIO TPEYrOoJbHHMKA; pellaTh 3aJayd Ha BBIYMCIICHMS, J0Ka3aTe€IbCTBO M
[COMETPHICCKHX MECT TOUCK IIOCTPOEHHUE, CBA3AHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMU U ONIUCAHHBIMM TPEYTOJIbHUKAMU.
B 3aJa4ax Ha HOCTpOGHI/Ie)
IToBTOpeHune ) OOBSICHITH U3yUEHHbIE MOHATHUSA, GOPMYIUPOBATH U JI0KA3bIBATh N3YUYEHHBIE TEOPEMBI;
MCII0JIb30BaTh U3YYEHHBIM MaTEpHUall MPU PELIEHUH 3a/1a4 COIIOCTABIIATE NOJyUYEHHBIH PE3YIIbTaT C
YCIIOBUEM 3aJ]auu;
n300pakaTh U PaCIO3HABATh YKa3aHHBIE (PUTYPHI HA YEPTEKE;
AQHAIM3UPOBATH BO3MOXKHBIE CITyJaH.
Auredopa 8
[ToBTOpEHNE N3YUYEHHOTO 4
Marepuaia B 7Kiacce
AuiredOpanyeckue 1poom 21 @dopMyIHpoBaTh OCHOBHOE CBOMCTBO airedpanyeckoil ApoOW M MPHUMEHSTHh €ro Juisi mpeoOpa3oBaHUs




npo6eil. BEIMoNHATE AecTBUS ¢ anreOpandyecKuMH ApOOsIMH, PEICTABIATh APOOHOE BHIPAKEHHUE B BUJIE
OTHOILIEHHSI MHOTOWIEHOB, JOKa3bIBaTh TOKIECTBA.

dopMynTupoBaTh ONPEACICHHE CTETIEHH C LEJIBIM MTOKa3aTeIeM.

BbruucinsaTe 3HaueHMs CTENEeHEN C LeNIbIM [T0Ka3aTeeM.

®opmMynupoBaTh, 3aMUCHIBATE B CHMBOJIUYECKOW (GOpMEe M WILTIOCTPUPOBATH NPHUMEpPAMH CBOICTBA
CTENEHU C LEJIbIM I0Ka3aTesleM, NPUMEHATh CBOMCTBA CTENEHHM JUIsl NMPeoOpa30BaHUs BBIPAKECHUH U
BBIYMCIICHH.

BeinonuaTe npeoOpazoBaHMs pPALMOHAIBHBIX BBIPAKEHWH B COOTBETCTBMM C IIOCTABICHHOH LEIBIO:
BBIJICJIATh KBAJpaT ABYWIEHA, LENYI0 4acTh ApoOH U T.1. [IpuMeHsTh mpeoOpa3oBaHusi pariioOHATBHBIX
BBIP)KEHUI JUIs peleHus 3aj1au.

[TpoBOIUTH MOKa3aTEIbHBIE PACCYKICHHUS O KOPHAX YPaBHEHHS C OIOPOH Ha ONpeesieHHE KOPHSI.

®yuxuus y=vx. CBoiicTBa
KBAJPaTHOTO KOPHSI
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OnuceIBaTh MHOYKECTBO LENbIX YHMCEJ, MHOXKECTBO PAllMOHAJIbHBIX YHCEJ, COOTHOIIEHUE MEXIY 3TUMHU
MHOkecTBaMu. CpaBHHMBATh M YNOPSAOYMBATh pPALMOHAIbHBIC YHUCIIA, BBINOJHATH BBIYMCIECHUSA C
palMOHAIbHBIMH YHCIIAMHU.

®opmMynupoBaTh ONpeeIeHne KBaApaTHOIO KOPHs U3 HEOTPULATENbHOrO uncna. Mcnonb3oBaTh rpaduk
GyHKUMM  Y=X2171g HaXOXKJEHUs 3HAYCHUI KBAJPATHBIX KOPHE. BBIUMCIIATH TOUHbIE M NPUOIMKEHHbIE
3HAYEHHUS] KBAJPaTHBIX KOPHEW, HCIOJIb3YsS INpPU HEOOXOIMMOCTHU KaJlbKYyJSATOP; MPOBOJIUTH OLEHKY
KBaJIpaTHBIX KOpHeii. Mccnenosars ypaBHeHre X2=a, HAXOJUTh OYHBIE W NPUOIMKXEHHBIE KOPHH TIpH a>>0.
HccnenoBare cBOWCTBA KBAaJpaTHOTO KOPHSA, NPOBOJS YMCIOBBIE OJKCHEPUMEHTBI C TOMOUIBIO
KaJIBKYJIATOpa, KoMIbloTepa. Jloka3bplBaTh CBOWCTBA KBAJpaTHBIX KOPHEHW, NPHUMEHATH HUX K
peoOpa3OBaHNI0 BbIPAKEHUH. BBIUMCIATH 3HAUEHUS BBIPAXKEHUN, COAEpIKALUX KBaJpaTHbIE KOPHH;
BbIp@)XaTh IEpEMEHHbIE M3 TeOMeTpHuecKuXx M Qusnueckux @opmyn. IlpuBoautes mnpuMepsl
UpPpALMOHATIBHBIX YHUCENl; paclo3HaBaTh palUOHAJIbHbIE M UpPpAlMOHAIbHBIE YHUCIA; HW300paxaThb
JEHCTBUTENBHBIE YUCIIa TOUKAMUA KOOPAMHATHOM MPSAMOIA.

Haxomuts necstuuHble NpUOIMIKEHUS PALUUOHAIBHBIX W HppalMOHAIbHBIX YHUCEN; CPaBHUBATh U
YIOPSAAOYUBATH NEHCTBUTENBHBIE ynciaa. ONUCHIBATh MHOKECTBO I€HCTBUTENBHBIX YUCEIL.

Hcnonp3oBaTh B NUCHBMEHHOW MaTeMaTU4YeCKOM peun o0o3HaueHHsi U Trpaduyeckue H300pakeHus
YHCJIOBBIX MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHUKY.

Boruncnsates 3HaueHus: QyHKIMI y=\/ x,Yy=|x|, cocraBnsTh TaOMUIIEI 3HAYCHUH QYHKIMU; CTPOUTH rpaduKu

dymkumit y=vx,y=|x| ¥ KycouHBIX (YHKIHMII, OINCHIBATH HX CBOWCTBA HA OCHOBE TpaHUCCKHX
npejcraBieHuid. Mcnonp3oBaTth (YHKIIMOHAIBHYIO CHMBOJIMKY JUIs 3alMCH Pa3HOOOpa3HBIX (AKTOB,




CBSI3aHHBIX C paccMaTpUBaeMbIMU (DYHKIUSMHU, 00OTaIlasi OMBIT BBIMOTHEHHUS 3HAKOBO-CHUMBOJIHUYECKUX
JEHCTBUI; CTPOUTDH peueBble KOHCTPYKIMH C UCIIOJIb30BaHUEM (PYHKIIMOHAIBHON TEPMUHOJIOTUH.

KBagparuunas pyHkums.
DyHKUIMA Y=K/X
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Bbruncnsate 3HaueHus (QyHKUMMA, 3agaHHBIX ¢dopMmyinamMu  (IpH  HEOOXOJMMOCTH HCHOJIb30BaTh
KaJIbKYJISITOP); COCTABIIATH TAOIUIBI 3HAYCHU N (YHKITUH.

Boruncnarh 3Hauenus GyHkmuii y=Kx?2, :g, y=ax2+bx+C, cocTaBnaTh TaGMMIBI 3HAUEHUH (DYHKIIHIL;
cTpouTh rpaduku GyHKIMH y=Kx?, :g, y=ax2+bX+C 1 KycouHBIX (YHKLUIi, ONUCHIBATH X CBOICTBA HA
OCHOBe TpadUUecKux MpeacTaBieHuid. Mcnonab3oBath (YHKIMOHAJIBHYIO CHMBOJIMKY [UIS 3aIlUCH
pa3HooOpa3HbIX (aKTOB, CBSI3AHHBIX C paccMaTpUBAeMbIMU (YHKIUSMHU, 00OTalias OMBIT BHITOJHEHUS
3HAKOBO-CUMBOJIMYECKUX  JIEHCTBUH;  CTPOUTh  pEYEBBIE  KOHCTPYKLUHMHU C  MCIOJIb30BAaHUEM
(GyHKIIMOHATBHOW TEPMHHOJIOTHH. VICronb30BaTh KOMIBIOTEPHBIE MPOTpaMMbl JUIS HCCIEIOBaHUS
MOJIOKEHUST Ha KOOPAWHATHOM IIOCKOCTH TpaduKoB (YHKIMHA B 3aBUCUMOCTH OT 3HAYCHUI
kodduimenToB, Bxomammx B ¢opmyny. PacrmozHaBate Buibl u3ydaembix (pyHkuuid. IlokasbiBath
CXEMATHYECKH II0JIOKEHHE HAa KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHkuuii Bupa Yy=Kx?, y=§,
y=ax?2+bX+C, B 3aBUCHMOCTH OT 3HaUeHHi1 KO3()PULMEHTOB, BXOAAMHX B POPMYIY.

Hcnonp30Bate GyHKIMOHATBHO-TpadUUecKre MPeACTaBICHUS AJIsl PELICHUS M HCCIIEJOBAHUS YPAaBHEHUI.
[CTpouTb rpaduKu GYHKIMH HA OCHOBE Mpeo6pa30BaHHs K3BECTHBIX rpaHUKOB. |.

KBaapaTHble ypaBHeHHs
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[IpoBoauTh JOKa3aTeNbHBIE PACCYXIEHUS O KOPHSX YpaBHEHMsI C OINOpPOH Ha OIpeAeseHUe KOpHS,
(byHKIMOHAJIBHBIE CBOMCTBA BBIPAKEHUI.

Pacnio3HaBaTh JIMHENHBIE U KBaJIpaTHBIE YPABHEHMUSI, LIEJIbIE U IPOOHBIE YPAaBHEHUSI.

Pemate kBajjpaTHbIE YpaBHEHUS M YPAaBHEHUS, CBOJSIIMECS K HMM; pelaTbh JPOOHO-pallMOHAIbHBIE U
npocTeiiye uppaoHaIbHble ypaBHEHUS.

OnpenensaTh HaTMYNE KOPHEH KBAJAPATHOTO YpaBHEHUs 110 TUCKPUMUHAHTY U KO3 QUIIMEHTaM.
[UccnenoBaTh KBaipaTHbIE YpaBHEHHUs C OYKBEHHBIMU K03bdUILMEHTaMH. |.

Pacnio3HaBaTh KBaJpaTHBIM TpPEXWIEH, BBICHATH BO3MOXKHOCTb pAa3jIOKEHUS €ro Ha MHOXKHUTEIH,
MPEJICTaBIATh KBAAPATHBIA TPEXWIECH B BUJE MPOU3BEACHUSI TUHEHHBIX MHOXKHTENEH.

Pemate TekcToBBIE 3amaud aireOpanyeckUM CHOcOOOM: MEPEeXOJUTh OT CIOBECHOW (HOPMYTHUPOBKU
3aJjauM K ainreOpanyeckol MOJAENTH MyTEM COCTABIIEHUS ypaBHEHUS, pellaTh COCTAaBICHHOE ypaBHEHU,
MHTEPIPETUPOBATH PE3YNbTAT.

[HaxouTh 1ieJible KOPHU MHOTOYJIEHOB C 1leJIbIMU K03 dunireHTamu].

HepaBeHncrBa
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@opMyIMpOBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB, WJUIOCTPUPOBATH HMX HA YKCIOBOM MNPSAMOH,




JIOKa3bIBaTh ~ anreOpanyeckd; MNPUMEHSATh CBOWCTBA HEPABEHCTB B  XOJA€  peIICHUS  3ajad.
[[loka3bIBaTb HepaBEHCTBA].

Pacnio3naBaTh JMHEHHBIE M KBAJpPAaTHBIC HEpPaBEHCTBA. Pellars JIMHEHHBIE HEPABEHCTBA, peUlaTh
KBaJpaTHbIE HEPAaBEHCTBA, MCIOJb3Yysl Ipaduueckue IpejcTaBieHus. Vcroip30BaTh 3alUCh 4YUCEN B
CTaHJAapTHOM BHJIE€ JJII BBIPAKEHHUS DPa3MEPOB OOBEKTOB, IJIUTEIBHOCTHU IPOLIECCOB B OKPYKAIOIIEM
mupe. CpaBHUBATh 4McClla M BEIWYMHBI, 3allMCaHHbIE C Hcnonb3oBanueMm creneHu 10. Mcnons3oBaTth
pasHble (OpPMBI 3aUCH MPHOMKEHHBIX 3HAYEHUH, J1eNaTh BBIBOABI O TOYHOCTH MPHUOIMKEHHS M0 HX
3alACU. BBINOIHATE BBIYUCIICHUS C PEAILHBIMU JaHHBIMU. BBINOIHATS IPUKUAKY U OLICHKY PE3YyJIbTaTOB
BBIYMCIICHUM.

HTorosoe nosropenue

I'eomerpus 8

YerbIpexyrobHUKH
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OOBACHATH, YTO TAKOE MHOTIOYIOJbHHMK, €r0 BEPIIMHBI, CMEXHbIE CTOPOHBI, TMAroHaIu, U300paxarb U
pacrno3HaBaTh MHOTOYT'OJIbHUKH Ha YEPTEKax; MOKa3bIBaTh 3JIEMEHTHI MHOI'OYTOJIbBHUKA, €M0 BHYTPEHHIOO
U BHEIIHIOW 007acTd; (OpMYIMpPOBaTh OIpPENENEHUE BBINTYKIOr0 MHOIOYrojbHHMKA; HM300paxarb M
pacrio3HaBaTh BBIYKIIbIC W HEBBIITYKJIbIE MHOTOYTOJIBHUKH; (POPMYITHUPOBATH U JJOKA3bIBATh YTBEPKIACHUE
0 CYMME€ YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA; OOBSICHATh, KAKUE CTOPOHBI (BEPIIKMHBI) YETHIPEXYTOJIbHUKA
HA3bIBAIOTCS MPOTUBOMNOJIOXKHBIMU;, (OPMYIUPOBaTh OMNpPENENICHUs MapajjiesiorpaMmma, TpamneuH,
paBHOOEIPEHHOW W TNPSAMOYTOJbHOW Tpamenuid, NpsSMOYrojibHUKa, poMOa, KBajgpara; H300paxarb M
pacro3HaBaTh 3TH YETHIPEXYTOJbHUKH; (POPMYIHpPOBaTh U AOKA3bIBATh YTBEPXKAECHUA 00 MX CBOMCTBAX U
IIPU3HAKaX; PEIIaTh 3a/la4l Ha BBIYHCIICHUE, JOKA3aTEIbCTBO U IIOCTPOCHHE, CBSI3aHHBIE C 3TUMH BUAAMHU
YETBIPEXYTOJIbHUKOB; OOBSICHATH, KAKHUE JIBE€ TOUKH HA3BIBAIOTCSI CAMMETPUYHBIMU OTHOCUTENILHO MPSMOIt
(TOuKM), B KaKoM citydae (puUrypa Ha3blBaeTCsl CHMMETPUYHON OTHOCUTEIBHO MPSAMON (TOUKH) U UTO TaKOe
ochb (LeHTp) cuMMeTpuM (UTYpbl; TPUBOAUTH MPHUMEPHl (UTYyp, 00dalalOMUX OCEBOW (LIEHTPAIbHOI)
CUMMETpHEH, a TaKKe IPUMEPbI 0CEBOM M LIEHTPAIbHOM CUMMETPHIA B OKpy»XKaroleil Hac 00CTaHOBKE.

Ilnomann

14

OOBSICHITH, KaK MPOU3BOJIUTCS H3MEPEHHE IUIOMIA/Iei MHOTOYTOJIBHHUKOB; (OPMYITUPOBATH OCHOBHBIE
CBOIicTBa IuIOmIa/ied M BBIBOOUTH C HX MOMOLIBI0 (QOpMYJbl IUIOMIAAEH MPsIMOYTOJIbHHKA,
napajuieiorpaMma, TPeyroilbHUKA, Tpameuuu; (GpopMynnpoBaTh M JOKa3bIBaTh TEOPEeMYy OO0 OTHOIICHHUH
wioniaied TPEeyroJbHUKOB, MMEIOIIUX IO paBHOMY YIiy; (OpMyIHpOBaTh U JO0Ka3blBaTh TEOpPEMY
[Tucdaropa u obpatHyto eif; BRIBOAUTH (hopmyny ['epoHa /Ui TUIOMIa M TPEYrodbHUKA; peliaTh 3a1a4d Ha
BBIYHCIICHHSI M IOKA3aTeNbCTBO, CBsi30anHbIe ¢ Teopemoit [Iudaropa un hopmynamu miomagei.




ITopo0HBIE TPEYroJIbHUKHU
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OOBACHATH TOHATHE NPONOPIMOHAIBLHOCTH OTPE3KOB; (OPMYIUPOBATH OIpPEACICHUS] TOAOOHBIX
TPEYroJIbHUKOB U Kod(duimenTa nmogodus; GopMyIrupoBaTh U JIOKa3bIBaTh TEOPEMbI : 00 OTHOLICHUH
IIOIaAe NOJOOHBIX TPEYrOJIbHUKOB, O TPHU3HAKaX MOJOOHS TPEYroJbHUKOB, O CpeAHEW JIMHUH
TPEYroJbHUKA, O TIEPEeCCUCHHH MEIUaH TPEYroJbHUKA, O TPONOPIHMOHANBHBIX OTpe3Kax B
PSMOYTOJIBHOM TPEYroJbHHUKE; OOBSICHATH, YTO TAaKOE METOJ MOJ00Ws B 3aJayax Ha IOCTPOCHUE, U
NPUBOJUTH TNPUMEPHl NMPUMEHEHHS A3TOTO METOJa; OOBICHATh, KAaK MOXKHO HCIIOJIb30BaTh CBOWCTBA
NOJOOHBIX TPEYTOJILHUKOB B M3MEPUTEIBHBIX pab0oTax Ha MECTHOCTH; OOBACHATH , KAK BBECTH MOHATHE
noA00us U1l IPOU3BOJIBHBIX GUTYD; HOPMYIHPOBATH ONpeesieHHE U WILTFOCTPUPOBATh MTOHATHS CUHYCA,
KOCHHYCa ¥ TaHI€HCAa OCTPOro yIjia MPSIMOYTOJBHOTO TPEYTOJIbHUKA; BBIBOAWTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO M 3HAYCHHS CHHYCA, KOCHHYca W TaHreHca ais yriaos 30°, 45° 60°;
pemiath  3ajadd, CBSA3aHHBIE C TOJOOMEM  TPEYroJbHHWKOB, JUIS  BBIYUCICHHS  3HAYCHUH
TPUTOHOMETPUYECKUX (DYHKIMH UCIIOJIb30BATh KOMIIBIOTEPHBIE IIPOTPAMMBI.

OxkpyxHOCTH

17

HccnenoBath B3aMMHOE PpACHOJIOKEHUE MPSIMOW U OKPYXKHOCTH; (POPMYIMpPOBATH OINpeAeiIeHUE
KacaTeJIbHOM K OKPYXXHOCTH; (POpPMYIUpOBaTh M JIOKa3blBaTh TEOPEMbI: O CBOMCTBE KacaTelIbHOM, O
NpU3HAKE KacaTelbHOH, 00 OTpe3Kax KacaTeNbHbIX, NMPOBEJICHHBIX M3 OJHOW TOYKH; (HOpMymupoBaTh
HOHATHUS LIEHTPAIBbHOTO yIJIa M TPagyCHOW Mepbl OYI'M OKPYKHOCTH; (OPMYJIMpPOBATH M JOKa3bIBaTh
TEOPEMBI: O BIIMCAHHOM YIJIE, O MPOU3BEACHUM OTPE3KOB IEPECEKAIOLIUXCS XOpH; (POpMYyIUpOBaTh U
OKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeyaTeIbHBIMU TOYKAMH TPEYroJbHHUKA: O OMCCEKTpHUCE yIia U, Kak
CJIEJICTBUE, O MIEPECEUCHUH OUCCEKTPUC TPEYTOJIbHUKA; O CEPEIMHHOM MEPIEHANKYISAPE K OTPE3KY U, KaKk
CJIEJICTBUE, O NEPECEUCHUH CEPEIUHHBIX NMEPIEHIUKYIAPOB K CTOPOHAM TPEYrOJbHUKA; O NEPECEUCHUN
BBICOT TPEYTrOJbHUKA; (HOPMYIUPOBATH OMpPENENECHUs OKPYKHOCTEW, BIUCAHHON B MHOTOYTOJBHHK W
ONHCAaHHOM OKOJIO MHOTOYToJbHHKA; (OpPMYyIUpOBaTh U JOKa3blBaTh TEOPEMBI: 00 OKPY)KHOCTH,
BIIUCAaHHOM B TPEYroOJbHUK; 00 OKPYKHOCTH, OINHCAHHOW OKOJIO TPEYrojbHUKA; O CBOWCTBE YIJIOB
BIINCAHHOI'O YETBIPEXYTOJIbHUKA;, PEIIaTh 3aJauyd Ha BBIUMCIICHHS, J0KA3aTeIbCTBO U IOCTPOEHHE,
CBA3aHHBIC C OKPYKHOCTHIO, BIIMCAHHBIMHW W ONHCAHHBIMU TPCYTOJIbHHUKAMU KW UYCTBIPEXYTI'OJIbHUKAMU,
UCCIIeIoBaTh CBOWCTBA KOH(UIypalMif, CBS3aHHBIX C OKPYKHOCTBIO, C TIOMOIIbIO KOMIIBIOTEPHBIX
IPOrPaMM.

IloBTOpEHME

9 kJaacc
Auredpa




KBagpatuunas GyHKIus

22

BhIYHMCIATh 3HAYeHHUs (YHKIUHM, 3aJaHHON (OpMyIIOii, a Takke AByMs U TpeMsi GpopMynamu. ONHMChIBATH
cBoiicTBa (yHKIMII Ha OCHOBE MX rpaduuecKoro mpeacTapieHus. MHTepIpeTupoBaTh rpadMKK pealbHbIX
3aBHCHUMOCTEH.

[Toka3blBaTh ~ CXEMATMYECKH MOJOXKEHHE Ha KOODAMHATHOW IUIOCKOCTH rpadukoB  (DyHKIHMiA
y=ax?y=a(x —m)? , y=ax?+n. Crpouts rpapux ¢QyHKuuum Yy=ax2+bX+C, yMmeTh yKa3blBaTh
KOOP/MHATHI BEPLIMHBI 1apaboJIbl, €& 0Ch CHMMETPHH, HalPaBJIeHHUE BETBEH I1apabobL.

N300paxkarh cxemMaTHdeckM rpaduk (YHKIMH Y=X"CYeTHHIM M HedeTHbIM N. IToHMMATh CMBICH
sammceiiva , Va u 1.0, Tae a - HekoTopoe uucio. MMeTh mpeacTaBienne 0 HaXOXKIeHHH KopHei N-oif
CTENeHH C MOMOMIBIO KaIbKYIATOPA.

YpaBHEHHUsI 1 HEPABEHCTBA C
OJIHOM ITEpEMEHHOMN

14

Pemate ypaBHEHUS TPETbEM M YETBEPTOM CTENEHHU C IIOMOLIBIO PA3JIOKECHHSI HA MHOKUTEIN U BBEICHUE
BCIIOMOTATeNbHBIX IEPEMEHHBIX, B YaCTHOCTU pellaTh OWKBagpaTHbIe ypaBHEHMs. Pemarb IpoOHbIE
panMoOHAIbHBIC YPABHEHUS, CBOS UX K LIEJIBIM YPABHEHUAM C IOCIEAYIOLIEH IPOBEPKON KOPHEH.

Pemate HepaBeHCTBa BTOPOM CTENEHH, MCMOJIB3Ys rpaduuceckue mpeacTabieHus. Vcnoap3oBaTe METON
VWHTEPBAJIOB JIUIs PEIICHMS HECJIOKHBIX PAlMOHAJIBHBIX HEPABEHCTB.

ypaBHCHI/IH N HCPABCHCTBA C
ABYMA ICPECMCHHBIMHA

17

Ctpouts rpaduky ypaBHEHH ¢ JByMsI IEPEMEHHBIMU B MIPOCTEHIINX CITydasix, KOraa rpaQ koM siBIIseTCs
npsMasi, runepoona, mapaboia, OKPYKHOCTh. VICIonp30BaTh WX U TPaAQUUECKOTO PEUICHUS CHCTEM
YpaBHEHUU C ABYMsI IEPEMEHHBIMH, B KOTOPBIX OJIHO YpaBHEHHE MEpPBOI CTENEHH, a IPYroe — BTOPOH
CTETIECHH.

Pemarp TeKCTOBBIE 3a1a4M, UCIIONIB3Yysl B KAUECTBE MAaTEMaTHUECKON MOJIEIN CUCTEMY YPaBHEHUN BTOPOM
CTENEHHU C ABYMs NEPEMEHHBIMU; PEllIaTh COCTABICHHYIO CUCTEMY, HHTEPIEPTUPOBATh PE3YJIbTAT.

Apudmernueckas u
reoMeTpPHYECKasi IPOrpPecCUu

15

[TpumeHsTh MHACKCHBIE 0003HAUEHUS AJISl YICHOB MoceaoBaTenbHOCTe. [IpHBOIUTE pUMEpHI 3a1aHus
MOCJIEIOBATEILHOCTEHN (POpMYIION N-0ro YjeHa U PeKypPEHTHOU (GOPMYITOi.

BreiBonute Qopmynbsl N-oro ujeHa apu(MeTHYecKOW MPOTPECCHH UM T€OMETPUYECKOM  MPOTPECCHH,
CYMMBI NIEPBBIX N YWIEHOB apu(METUUECKON U T€OMETPUUYECKON POrpeccuii, pemarh 3a/1a4 ¢ MOMOUIbIO
aTux Qopmyn. Jloka3piBaTh XapaKTEPUCTUUYECKOE CBONCTBO apu(METUYECKOM M TEOMETPHUCECKOM
IIPOrpeCcCHil.

Pemmath 3a1aum Ha CI0XKHBIC TPOIEHTHI, UCTIOJIB3YS MPU HEOOXOAMMOCTH KAIBKYISTOP.




DneMeHThl KOMOMHATOPUKU U
TEOPUH BEPOSITHOCTH

13

BeimonHuTh nepe6op BceX BO3MOXKHBIX BapUAHTOB JUIA HepecuéTa 00beKTOB U KoMOuHauui. [IpuMeHsITh
IPaBUJIO KOMOMHATOPHOTO YMHOKEHHS.

Pacnio3naBaTh 3ajauu Ha BBIYMCICHUE YHUCIA IIEPECTAHOBOK, PA3MELICHUM, COYETAHUM U IIPUMEHSATH
COOTBETCTBYIOLIME (DOPMYJIBL.

BbIuucnaTe 4actory ciydailHOro coObiTusi. OleHHBAaTh BEPOSITHOCTD CIYYalHOTO COOBITHS C IOMOIIBIO
YaCTOThL,YCTAHOBJICHHON ONBITHBIM ITyTeM. HaxoIuTh aBEpOSITHOCTH CIy4alHOTO COOBITHS HA OCHOBE
KJIACCUYECKOI'0 OIPEIEICHUs BEpPOITHOCTHU. IIpuBOAMTH IpUMEpBl JOCTOBEPHBIX M HEBO3MOXHBIX
COOBITHH.

Hrtorosoe nopropeHue

21

Bcero
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9 kJiaacc
I'eomerpus

BexTopsl

12

cDOpMy.]'II/IpOBaTI: OIIPCACIICHUC U WIJIFOCTPHUPOBATH IMOHATHEC BCKTOPA, €ro MAJHWHBI, KOJUIMHCAPHBIX U
PaBHBIX BCKTOPOB; MOTHBUPOBATHL BBCIACHHC MMOHATUH H I[@I\/'ICTBI/II\/’I, CBJA3aHHBIX C BEKTOpPaMH,
COOTBCTCTBYIOIIMMU NPUMEpPAMU, OTHOCAIIUMHUCA K (I)I/I3I/IIICCKI/IM BCKTOPHBIM BCJIWYHNHAM,; ITPUMCHATH
BCKTOPBI U HGfICTBI/IS[ Haa HUMH IIPpHU PCIICHUNU I'COMCTPUUCCKHX 3a/1ay.

Meton KoopauHAT

10

OOBSICHATh U WUTIOCTPUPOABATh TMOHATUS HPSIMOYTOJBbHOM CHUCTEMBI KOOPAMHAT, KOOPAWHAT TOYKHU U
KOOPJIMHAT BEKTOpa; BBIBOJUTH M UCIOJIB30BaTh MpPU pEIIeHUH 3ajad (pOopMysibl KOOPAMHAT CEPEIHHbI
OTpE3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEXY ABYMS TOUKAMH, YPAaBHEHHUsI OKPYKHOCTH U NPSMOU

CooTHOLIEHNS MEXK Y
CTOPOHAaMH U yIJIaMu
TpeyronbHuKa. CKanspHoe
IIPOU3BE/IEHNE BEKTOPOB.

19

@opMyIMpOBaTh M WLIFOCTPUPOBATH OINPENENICHUs CUHYCa, KOCMHYyca M TaHreHca yriaoB oT 0 mo 180
IpagycoB; BBIBOJUTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M  (QOPMYIJBI  NPUBEACHUS;
(1)OpMy.]'II/IpOBaTI) U JOKa3bIBaTb TEOPEMbI CHHYCOB H KOCHHYCOB, IPHUMCHATH HX IpPH PCUHICHUH
TPEYroJbHUKOB; OOBSCHATh, KaK HCIOJIb3YIOTCS TPUTOHOMETpUYECKHEe (OPMYIbl B H3MEPUTENIBHBIX
paboTax Ha MECTHOCTH; (OPMYIUPOBATH ONPENEICHUS YIJa MEXAYy BEKTOpaMH M CKaJSIPHOTO




IIPOM3BEACHUS BEKTOPOB; BBIBOAUTH (DOPMYITy CKAJISIPHOTO TPOM3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB;
dbopmMynupoBaTh U OOOCHOBATH YTBEPXKJIEHHUS O CBOMCTBAX CKAIAPHOIO INPOU3BEICHMS; HMCIIOJIb30BaTh
CKAJIIPHOE IPOU3BEACHUE BEKTOPOB IIPYU PELICHUU 3a]1a4.

JlnHa OKpY>KHOCTH M IIJIOLIA/Ib
Kpyra.

12

dopMyIHpoBaTh ONpeAeeHUE MPAaBUILHOTO MHOTOYTOJbHUKA; GOPMYIHPOBATh U JT0Ka3bIBATh TEOPEMBI
00 OKpYKHOCTSIX, OIMCAHHOW OKOJIO NPaBUJIBHOIO MHOIOYTOJIbHMKA M BIIMCAaHHOM B HETO; BBIBOJIUTH U
HCIOJIb30BaTh (HOPMYIbI JAJsl BBIUMCICHUS IUIOMAAM TMPABUIBHOIO MHOTOYIOJbHUKA, €r0 CTOPOHBI U
paauyca BIMCAHHOM OKPYKHOCTH; pellaTh 3aJaud Ha IOCTPOEHUE MPABUIbHBIX MHOI'OYTOJIbHUKOB;
OOBSACHATH MOHATUSA JUIMHBI OKPY>KHOCTH U ILJIOIIAAU KPYTa; BEIBOAUTH (DOPMYIIBI JIsl BBIYUCICHUS IJTUHbI
OKpPY)KHOCTH W JUIMHBI JyTH, IJIOMIATN Kpyra U IUIOIAAH KPYroBOTO CEKTOpa; MPUMEHATH 3TH (POPMYIIBI
IIPU PELLICHUH 3a/1a4.

JIBYOKEHMS.

10

OOBSICHSTD, UTO TAKOE OTOOpaKEHHE TIIOCKOCTH Ha ce0sl U B KAaKOM CJIy4yae OHO HAa3bIBAETCS JIBHIKEHHUEM
TUIOCKOCTH; OOBSACHATH, YTO TAKOE OCEBasi CAMMETPHS, IIEHTPATbHAS CUMMETPUS, IMapaJlICIbHBIN TIEPEeHOC
U TIOBOPOT; OOOCHOBBIBATH, YTO AITH OTOOPA)KEHHUS IUIOCKOCTH Ha ce0si SBISIOTCA JBUKCHUSIMH H
HAJIOKEHUSIMU; WUTIOCTPUPOBATH OCHOBHBIC BHJIBI JABUKEHUHN, B TOM UHCJIE C MOMOIIBI0O KOMIBIOTEPHBIX
IPOrPaMM.

Htorosoe ITIOBTOPCHHUC.

Bcero
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