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Pa6ouas mporpamma no npegmery Maremaruka 5—9 kiaaccet (ProC)
ITosicHuTEIBLHASA 3aIMCKA

Pabouas mporpamma mo yueOHOMY mpenMery «MareMaTuka» COCTaBI€HAa B COOTBETCTBUU C
TpeboBanusiMu  DenepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENLHOTO CTaHIapTa OCHOBHOTO OOIIETo
oOpasoBanms, yTB. mpukazoM MwunoOpHayku Poccum ot 17.12.2010 Ne 1897 x pesymbTaTtam OCBOEHUS
OCHOBHO# 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa30BaHUs, a TaKKe Ha OCHOBE MOJIOKCHUIA:

. OcHoBHO# 00111€00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 001iero oopazosanus OUY [llkona
«XXI Bex»

. [TpumepHO#t TporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs IO MaTEeMaTUKE KaK MHBAPHUAHTHOMN
(obOs13aTenbHOM) YacTH y4eOHOTo Kypca;

. [Tporpammel pa3Butus u popMupoBaHUs YHUBEpCATbHBIX yueOHBIX aeiictBuil (OOIT O0O0)

. IIporpaMMBbl 1yXOBHO — HPaBCTBEHHOT'O pa3BUTHS U BocnuTanus JugHoctd. (OOIT O00)

B paboueii mporpamme cobir01aeTCs MPEeMCTBEHHOCTh ¢ MMPOTpaMMaMK HavyaabHOTO 00IIero oopa3oBaHusl.

Jist peanu3anuu 00y4yeHHsl MATeMaTHKe 110 JaHHOM MPOorpaMmMe MCNoJIb3yeTCsl KOMILJICKT:

e Maremaruka. 5 kiacc: yue0. ansa oomeoopaszosat. yupexaenuii / H. 1. Bunenkun, B. 1. XXoxos, A.
C. Yecnokos, C. . HIBapudypa. — M., 2017.

e Marematuka. 6 kiacc: yue0. aisa oomeoopazosat. yupexaenuii / H. 1. Bunenkun, B. U. XKoxos, A.
C. Yecnokos, C. . HIBapudypa. — M., 2017.

e AnreGpa. 7 xnacc: yue0. 1t obmeoopazosar. yupexaennii / [FO.H. Maxkapsrues, H.I'. Munmiox,
K.M. Hemkos, C.b. CyBoposa]; nox pen. C.A. TensikoBckoro. — M.: [Ipocsewenue, 2017.

e AnreGpa. 8 kiacc: yue0. 11st o01eo0pa3oBart. opraHu3aIyii ¢ mpui. Ha 3JeKTpoH. Hocutene / [FO.H.
Makapserues, H.I'. Munmiok, K., Hemkos, C.b. CyBopoga]; noxa pea. C.A. TenskoBckoro. — M.:
[Ipocsemenue, 2017.

e Aunrebpa. 9 kmacc: yueb. s obmeoOpaszosar. opranuzauuii / [FO.H. Makaperues, H.I'. Muniok,
K.H. Hemkos, C.b. CyBoposa]; mox pen. C.A. Tenakosckoro. — M.: [Ipocsemenue, 2016.

e Teomerpus. 7 — 9 kmacchl: yueb. as obieoopaszosar. opranu3arnuii / [JI.C. AtanacsH, B.O.
byry3os, C.b. Kagomues u np.]. — M.: IIpocsemenue, 2017.

[TocoOust st yaurens:
o [IpumepHnsle mporpamMmsl 0 y4eOHBIM IpeaMeTaM. MaTeMaTHka. 5-9 Ki1acchl: MPOEKT. — 3-€ U3, -
M.: TlpocBenieHue.
e JXoxos B. . Matematuka. 5 xnacc. KoHTponbHbIe pabOTHI IS yHalIuxcst 001eo0pa3oBaTeNbHbIX

yupexnenuii / B. U. XKoxos, JI. b. KpaitneBa. — M., 2015.

Jlnia obecriedeHus a0 J0TBOPHOTO yueOHOTO Mpoliecca MpenoaraeTcs UCIoab30BaHne HHPOpMAIIHU U
MaTepHUalioB CIEAYIONINX HHTEPHET-PECYPCOB:

Enunoe okHO gocTymna K 00pa3oBaTebHBIM pecypcaM
Enunas xomnexuus [TOP

NzparensctBo " [IpocBemenue"”



1. Ilhanupyemoie pe3yarvmamal 0c60eHus yueono2o npeomema «Mamemamuxka (anzeopa, ceomempusi)»

JINYHOCTHBIE, MeTaNpeAMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS Y4eOHOr0 MpeaMeTa
«MareMaTHKa»

MareMarnueckoe 00pa3oBaHUE ABISETCS 00513aTeIbHON U HEOThEMJIEMOH YacThiO 001Iero 00pa3oBaHus Ha
BCCX CTYIICHAX IIKOJIBI. 06yquHe MaTeMaTHUKE B OCHOBHOH IIIKOJIE HaIpaBJICHO HAa JOCTUIKCHUC
CIICAYIOIINX pe3yibmamos:

X Hanpaeieruu Tu4YHOCMHRO20 paseumust.’

. YMenue sSICHO, TOYHO, 'PAMOTHO H3JIaraTb CBOU MBICJIU B yCTHOfI U MACbMEHHOU pcyuu, NIOHNUMATh
CMBICJI IOCTaBJICHHOM 3aauy, BBICTpauBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

e KpuTuyHOCTH MBINUICHHSI, yMEHHE PACIIO3HABATH JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYaTh TUIOTE3Y OT (aKTa;

o IlpencraBienne 0 MaTeMaTUUECKOW HayKe Kak chepe 4eT0BeUeCKOr NesATeILHOCTH, 00 dTamnax ee
pa3BuUTHA, 0 €€ 3HAYUMOCTHU IJId PA3BUTHUA HUBUIIN3AIIUU,

e KpeaTuBHOCTH MBIIIIEHNUS, THUIIMATHBA, HAXOAUYUBOCTb, aKTUBHOCTh MPU PELICHUN
MaTeMaTUYECKUX 3ajady;

e YMeHHe KOHTPOJMPOBAThH MPOLIECC U PE3YJIbTAT YICOHOW MaTeMaTUUECKOU JIeATeIbHOCTH;

e CnocoOGHOCTh K SMOLIMOHATBHOMY BOCIIPHATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 3aj1ay, peIICHHH,
pacCy X IeHHUI;

X/
°e

6 Memanpedmemnom Hanpaelexruu.

o IlepBoHauanbHbIe MPEACTABICHHUS 00 UAEAX U O METOAAX MATEMATUKH KaK YHHUBEPCAbHOM SI3bIKE
HAyKH U TEXHUKH, CPEACTBE MOACIUPOBAHNUS SIBJICHUHI U ITPOLIECCOB;

e YMeHMe BUAETh MATEMaTHUYECKYIO 33]]auy B KOHTEKCTE IPOOJIEMHOM CUTYalluu B JPYTUX
OUCLMILINHAX, B OKPYXKAIOIIEH KU3HU;

e YMeHME HaXOJIUTh B Pa3IMYHBIX UCTOYHUKAX UH(POPMAILIHIO, HEOOXOAUMYIO JUIs PEeLICHHUS
MaTeMaTHYECKUX MPo0JieM, IPECTABIATh €€ B IOHATHON ()OopMe, IPUHUMATD PELIEHHUE B YCIOBUIX
HETOJIHOM U N30BITOYHOM, TOUHOW U BEpOATHOCTHOW MH(POPMALINY;

e YMeHMe NOHUMATh U UCIOJIb30BaTh MaTEMATUYECKHE CPEACTBA HAIJISIIHOCTH (rpaduKy,
JMarpaMMbl, TaOJIUIIbI, CXEMBI U JIP.) Ul WIUTIOCTPAlUH, MHTEPIPETalluy, apTyMEHTAIIH;

e YMeHHeE BBIJIBUTATh TUIIOTE3bI TP PEIIEHUH Y4EOHBIX 3a7a4, IOHUMAaTh HEOOXOJUMOCTb UX
IIPOBEPKU;

e YMeHMEe NIPUMEHATh HHAYKTUBHBIE U JETyKTUBHbIE CIOCOOBI pacCyXICHUH, BUIETh pa3IMuHbIe
CTPATETUHU PELICHUS 3a/1ay;

o [loHMMaHue CyIIHOCTH AITOPUTMUYECKHUX IPEANMCAHUNA U YMEHHE ACUCTBOBATh B COOTBETCTBUH C
IIPEAJIOKEHHBIM AITOPUTMOM;

e YMeHHE CaMOCTOSITENIbHO CTAaBUTH 1I€JIU, BBIOMPATh U CO3aBaTh aITOPUTMBI [l PELICHUs y4eOHBIX
MaTeMaTHYECKUX MPo0dIIeM;

e YMEHHE IUIAaHUPOBATh U OCYILECTBIATh ACATEIbHOCTD, HAIIPABIECHHYIO HA PEIICHUE 3a1a4
HCCIIEN0BATENIBCKOI0 XapaKTepa;



B3aumocBs3b pe3yapTaToOB OCBOCHHUS ITpenMeTa «MareMaTHKa» MOXKHO CUCTEMHO IIPEICTaBUTh B BUAC
cxemsl. [Ipu 3Tom 0003HaueHue JIP yka3biBaeT, 4To MPOABIKEHHE yYaIluXCsl K HOBBIM 00pa30BaTeIbHBIM
pe3yabTaTaM IPOUCXOAUT B COOTBETCTBUHM C JIUHUAMHU Pa3BUTHUSA CPEACTBAMU IIPEAMETA.

Ilpeomemmnvimu pesynomamamu u3y4eHus
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pa3psIOB B 3aIMCH YUCIIA;

° Ha3BaHUA U TOCIICAOBATCIIBHOCTD ICPBLIX TpéX KJIaCCOB,

e CKOJIBKO Pa3psioB COACPIKHUTCS B KAXKOM Kjlacce;

e COOTHOIIICHHE MEXIY pa3psaaMu;

e CKOJIBKO €IMHUII] K&KIOTO KJIacca COEPIKUTCS B 3aITUCH YUCIIA;

° KaK YCTPOCHA MO3UIIMOHHAA ACCATUYIHAA CUCTCMA CHHUCIICHU,

e  CAMHHUIIBI U3MEPEHUS BEIIMYMH (JUTMHA, Macca, BpeMsl, TUTOIIA/b), COOTHOIICHHS MEXy HUMH,

e (hYHKIIMOHAJIBHOW CBSA3M MEXIY TPYNIIaMH BEIHYUH (II€HA, KOJIMYECTBO, CTOUMOCTh; CKOPOCTb,
BpeMsI, PaCCTOSIHUE; TPOU3BOAUTEIILHOCTD TPY/a, Bpems paboThl, paboTa).

Buvinoaname ycrabie Beraucnenus (B mpeaenax 1 000 000) B cirydasix, CBOAUMBIX K BEIYHCICHUSIM B
npezaenax 100, ¥ MMCbMEHHBIE BBIYUCICHUS B OCTAIBHBIX CIy4asiK; BBIIOJHATH MPOBEPKY MPABMIHLHOCTH
BBIUHCIIEHUH;

e gwvinoaHaAms yMHOXKeHue u aenenue ¢ 1 000;

e BbLIYUCIAMb 3HAYCHUS YHMCIIOBBIX BBRIPAKECHHUM, cofepKanux 3—4 neicTBus co CKOOKaMH 1 0€3 HUX;

e packnaoviéamsv HATYPAIbHOE YUCIIO HA TPOCTHIE MHOKUTEIIH;

e HaxoO0umv HAMOOJBIIHNKN OOIIHI IeTUTETh M HAMMEHBIIIEE 00Iee KPaTHOE HECKOJIBKUX YHUCEIT;

e pewiams MPOCTHIE U COCTABHBIE TEKCTOBBIC 3a/1aUH;

e BbINUCHIBAMb MHOXECTBO BCEBO3ZMOKHBIX PE3YJIbTATOB (MCX0/I0B) MPOCTEUIINX CITYyYaiHbIX
IKCIIEPUMEHTOB;

e HAX0O0Uumv BEPOATHOCTH MIPOCTEUIIINX CIIYIAHBIX COOBITHI;

e pewams yIOOHBIM IS ce0st CIOCOOOM (B TOM YHCIIE M C TTIOMOIIBIO TabIuIl 1 rpadoB)
KOMOMHATOpPHbIE 337aui: Ha MEPECTAaHOBKY U3 TPEX AJIEMEHTOB, MPABUIIO IPOU3BEICHUS,
YCTaHOBJICHHUE YUCJIA TIap Ha MHOKECTBE U3 3—5 3JIEMEHTOB;

e pewams yIOOHBIM JIJIsl C€0s1 CIOCOOOM (B TOM YHCJIE U C TIOMOIIIBIO TaOJIHIl U TPad)oB) JTOTHIESCKUE
3a/1a4n, coepKaIiie He ooiee TpEX BHICKAa3bIBAHUI;

e yumams UHGOPMAIIUIO, 3ATTUCAHHYIO C TIOMOIIIBIO JINHEWHBIX, CTOI0YATHIX U KPYTOBBIX IHAarpaMM;

e cmpoums MPOCTEHININE TMHEHHBIE, CTOIOYATHIC U KPYTOBBIE THUATPAMMEI;



- HAX0O0UMb PEIICHUS «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTU4eCKUE CPEICTBA;

- co30asams MPOAYKT (PE3yNbTaT MPOSKTHOM NEATETHHOCTH), Ul U3YICHHS U OTICAHUSI KOTOPOTO
UCIOJIb3YIOTCSl MaTeMaTHYeCKUe CPECTRA.

6-i KJIacce

Hcnonvzosams IMpu pCHICHUH MATEMATUYICCKUX 3a/lad, UX 000CHOBAaHHMH U ITPOBEPKEC HaﬁHeHHOFO pelICHUA
3HaHHUC O:

e JICCATUYHBIX APOOSX U MpaBUIIAaX EHCTBUN C HUMU;

e OTHOLIEHUSAX M IIPONOPLUAX; OCHOBHOM CBOMCTBE NPOMOPLIMH;

e MpsIMOI M 00paTHO MPOMOPLHUOHATIBHBIX 3aBUCUMOCTSIX U UX CBOHCTBAX;

e IPOLCHTAX;

e LENBIX U IPOOHBIX OTPULIATENILHBIX YUCIIAX; PALIMOHATIBHBIX YHCIIAX;

e IPaBUJIC CPAaBHEHUS PALlMOHAJIBHBIX YHCEI;

e IIpaBUJax BBIIOJIHECHUS OIEPALUN HAJl PALIMOHAIIBHBIMU YUCIIAMU; CBOMCTBAX OIIEpaLlUN.

— Cpasnusams necaTU4HbIE Jpoou;

e 6bINOJHAMb OTICPAIINU HaJl IECATHYHBIMU IPOOSIMH;

e npeobpazosvieamv NECATUIHYIO IpOOb B OOBIKHOBEHHYIO U HA000POT;

e OKpy2nsms 1ENbIC YACHA U JCCATHYHBIC TPOOH;

e HaxoOums NPUOINKEHHBIC 3HAUCHUS BEJIMYHUH C HEAOCTATKOM M U30BITKOM;

e BbINONHANMb TPUOTIKEHHBIC BHIUUCICHUS M OLICHKY YHUCIIOBOTO BBIPAKCHHS,

e Oenumsp YUCIIO B JAHHOM OTHOIIICHUH,

e HAX0Oumb HEU3BECTHBIN YICH MPOIMOPIINH;

e HAxoOums JAHHOE KOJIMYECTBO MPOICHTOB OT YMCJIA U YUCIIO MO0 U3BECTHOMY KOJIMYECTBY
MPOIIEHTOB OT HETO;

e HAX0OUMb, CKOJBKO MPOIIEHTOB OJJHO YKCIIO COCTABIISIET OT APYTrOro;

e ygenuuueamsv ¥ yMEHBIIATh YHUCIIO HA TAHHOE KOJUYECTBO MPOIICHTOB;

e pewams TEKCTOBBIC 3a/1a4K HA OTHOIICHUS, TIPOTIOPIIUH U TIPOIICHTHI;

e CpasHuéamu JBa PAIMOHATBHBIX YUCIIA,

e 6bINOJHAMb OTICPAIMU HAJl PAIMOHAIBHBIMU YHCIIAMH, HCIIOJIL30BaTh CBOMCTBA OIEpaIluil st
YIPOIICHHSI BEIYMCIICHUIA,

e pewams KOMOUHATOPHBIC 337[a4H C IOMOIIBIO TIPABUIIA YMHOKCHUS;

e HAxX0O0umv BEPOATHOCTH MIPOCTEUIIINX CIIYIAHBIX COOBITHH;

e pewams TMPOCTEHINNE 33129 HA OCEBYIO U IICHTPAIbHYIO CHMMETPHIO;

e pewams TMPOCTEUIIINE 3a/Ia41 HA pa3pe3aHUe U COCTABICHHE TEOMETPUUCCKUX (PUTYD;

e HAX0OUMb PEUICHUS «OKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX HCIIOJIb3YIOTCS
MaTeMaTH4eCKUe CPeCTBa;

e co30asamsb MPOAYKT (pe3yJbTaT MPOSKTHOU JACATEIBHOCTH), U U3YYCHHS U ONTUCAHUS KOTOPOTO
UCIIOJIb3YIOTCSl MAaTEMaTHYECKHE CPEIICTBA.

7-i KJacc.
Anredpa

Hcnonvzosams IMpU pCHICHUH MATEMATUYICCKUX 3a/lad, UX 000CHOBAaHHMH U IMPOBEPKEC HaﬁHeHHOFO peIICHUA
3HaHHUC O:



e HATYpaJbHBIX, IEIBIX, PAMOHAIBHBIX, HPPALIMOHAIBHBIX, JEHCTBUTEIBHBIX YHACIIAX;

e CTENEHU C HATypaJIbHBIMH MOKA3aTENSIMU U UX CBOMCTBAX;

e OJHOWICHAX W MpaBUJiax JACHCTBUI C HUMH;

e MHOIOWIECHAX U NpaBUWIax JCUCTBUN C HUMHU;

e (opmynax COKpamEHHOTO YMHOKCHHUS;

e TOXICCTBAaX; METOAAX JOKA3aTCILCTBA TOXKJICCTB;

e JIMHEWHBIX YPaBHEHUSX C OJHON HEM3BECTHOM M METOAAX MX PELICHHUS;

e CHCTEMax JIBYX JIMHEHHBIX YpaBHEHUH C IBYMsI HEU3BECTHBIMU U METOJAX UX PEIICHUS.

e Buinonname NEUCTBUA ¢ OJHOWICHAMI M MHOTOWICHAMH;

e y3HaABamv B BBIpAXKEHUSIX (POPMYITBI COKPAIEHHOTO YMHOXKECHUS U PUMEHSTH HX;

e pack1aovléamv MHOTOUYJICHBI HA MHOXHUTEIH;

e GbINOIHAMb TOXKIECTBEHHBIC TPEOOPA30BAHUS LIENIBIX aANTeOPaAMUECKUX BBIPAKECHUN;

e 0oKa3vieamv MPOCTEUIIINIC TOXKISCTBA;

e HAX0OUmMd YUCIO COYETAHUH U YHCIIO pa3MeEIIeHUH;

e pewiams TUHEUHBIC YPABHEHUS C OJJHOM HEU3BECTHOM;

e pewiamb CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUH C IByMsI HEM3BECTHBIMU METOOM MOJCTAHOBKH U
METOJOM aJreOpanyecKoro CI0KECHHUS;

e peuwiams TEKCTOBBIE 33J]Ja4 C TOMOUIBIO JTMHEUHBIX YPABHEHUN U CUCTEM;

e HAX0O0Uumv PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIB3YIOTCS
MaTeMaTU4eCKUe CPEICTBRA;

e co30asamb IPOAYKT (Pe3yJIbTaT MPOCKTHOMN ACSITEIBHOCTH), AJIA U3yUEHHUS U ONTUCAHUS KOTOPOTO
HCIIONB3YIOTCS MAaTEMAaTHUYECKUE CPEJICTBA.

7-1 KJaacc.
I'eomeTpus

Hcnonvsoeams nipyu pellieHUN MaTeMaTUYECKUX 3a]1a4, UX 00OOCHOBAaHUH U MTPOBEPKE HANWJACHHOTO PELICHUS
3HaHUE O:

e  OCHOBHBIX T€OMETPUYECKHUX MOHATHUSIX: TOUKA, IPsSIMasi, INIOCKOCTb, JIy4, OTPE30K, IOMaHas,
MHOT'OYT'OJIbHUK;

e  OIpeNeTeHHUH yria, OUCCEKTPUCHI YIJia, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

. CBOMCTBAX CME)KHBIX M BCPTUKAJIBHLIX YTJIOB,

e OIpeleJIeHUH PaBEHCTBA NT€OMETPUUECKHX (DUTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

e TEOMETPHUYECKUX MECTaX TOYEK; OMCCEKTPHCE yIJia U CEPEIUHHOM MEPIEHINKYIISIPE K OTPE3KY KaK
TreOMETPUUYECKUX MECTax TOYEK;

e  OINpEIEICHUU NapaJJIEIbHBIX IPSIMBIX; IPU3HAKAX U CBOMCTBAX I1APAJUICIIbHBIX IIPSMBIX;

e aKCHOME MapauIeIbHOCTU U €€ KPaTKON UCTOPHH;

e (opMyne cCyMMBI YITIOB TPEYTOJIbHUKA;

e ONpPEIECICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA;

o TeopeMe Darneca.

e Ilpumenamo CBONCTBA CMEKHBIX U BEPTUKAIBHBIX YIJIOB [P PELICHUHU 3a]1aY;

e HAaxoOums B KOHKPETHBIX CUTYAIUSIX paBHBIC TPEYTOJbHUKH U JOKa3bIBaTh UX PABEHCTBO;

e yYCMaHasnueamyv MaAPAIIEIbHOCTh MPSAMBIX U IPUMEHSATH CBOMCTBA MapalljIe/IbHBIX MPSIMBIX;

e npumeHsAmMb TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA,

*  UCNONb308aMb TEOPEMY O CPEIHEN JTUHUM TPEYroJbHUKA U Teopemy Dalieca Ipu peleHuy 3a1ay;

e HAxoOums PEUICHUs «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOJIb3YIOTCS
MaTeMaTHYeCKHUEe CPEJICTBA;

e co30asams MPOAYKT (pe3yNabTaT MPOEKTHON AEATEIBHOCTH), U1 U3YYCHUS U ONUCAHUS KOTOPOTO
MCIOJIb3YIOTCS MaTeMaTHYeCKUe CPeCTRA.



8-ii kaacec.
Anredpa

Hcnonvzosams IMpU pCHICHUH MATECMATUYICCKUX 3a/lad, UX 000CHOBAaHHMH U IMPOBCPKEC HaﬁHGHHOFO peIICHUA
3HaHHUC O:

e anreOpandecKoi npodu; OCHOBHOM CBOMCTBE ApOoOH;
e IpaBWJIaX ACUCTBUI ¢ areOpandeckKuMu ApoOsSMHU;

e CTEMEHSX C IEJIBIMU MTOKA3aTeSIMA U MX CBOMCTBAX;
e CTaHJAPTHOM BHUJE YHCIIA;

k

2 =
e (yHKIMAX , X, X CBOMCTBax M rpaduKax;
e TIOHSATHU KBaJIPaTHOTO KOPHS M apu(METHIECKOTO KBAIPATHOTO KOPHS;

e CBOICcTBax apu(PMETHUECKUX KBAJIPATHBIX KOPHEH;

y=kx+b y=x

e (Qynkmmm Y~ ‘/;, e€ cBolicTBax u rpaduke;

e (dopmyne 11 KOpHEH KBaAPATHOTO YPaBHEHUS;

e Teopeme Buera mis npuBeqEHHOTO M O0IIETO KBaJPAaTHOTO YPAaBHECHUS;

° OCHOBHBIX MCTOJaX PCHICHUSA ICJIbIX PAllMOHAJIbHBIX ypaBHeHHﬁ: MCTO/ZC PA3JIOKCHUS HA
MHOYHUTEIH U METO/Ie 3aMEHBl HEM3BECTHOM;

e METOJIe pelIeHHsI JPOOHBIX PAIlMOHANBHBIX YPAaBHEHUH;

e OCHOBHBIX METOJIaX PEUICHHUS CHCTEM PAIlHOHAIBHBIX YPaBHEHHIA.

e Coxpawams anrebpanueckue qpoou;

e B8bLINOIHAMb APUPMETHIECKUEC TEHCTBUS C aNTeOpandecKUMu IpoOsMHu;

*  UCNONb308amMb CBOMCTBA CTETICHEH C IENBIMH MMOKA3aTEIMH IIPU PEIICHUH 3a/1a4;

e 3aNuUCbIBAMb YNCIIA B CTAHJAPTHOM BUJIC;

e GbINOIHAMb TOXKIECTBEHHBIC TPEOOPA30BAHUS PAIIOHATIBHBIX BBIPAKEHUI;

k

2 Y
, X W MCIIOJIL30BaTh UX CBOMCTBA npu

o cmpoums rpaduku GyHKIMA Y T kx+b = y=x

pELIEeHNH 33]1a4;
o gbiuUCTAMb ApU(PMETHUECKUE KBAApaTHbIE KOPHU;
e npumeHAmMb CBONCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEW NPU PELICHUH 33/1a4;

e cmpoums Tpadpuk QyHKIHH Y = Vx 1 WCIIOJIH30BaTh €r0 CBOWMCTBA MPHU PEIICHHUH 3a7a4;

e pewiams KBaJIpAaTHbIC YPABHECHUS;

e npumensms TeOpeMy Buera npu pemieHnn 3aaaq;

® peuanmbs IICJIbIC paI_[I/IOHaJII:HI:IG ypaBHeHI/IH METOAOM pa3n0>1<eHH;1 Ha MHOXKUTCJIU U MCTOJIOM
3aMeHBI HEM3BECTHOII;

e peuwams NPOOHBIC YPABHECHHUS;

e pewams CUCTEMBI PAllUOHATBLHBIX YPaBHEHUH;

® peuanmbs TEKCTOBBIC 3a/1a4U C ITIOMOIIIBIO KBa,Z[paTHI:IX 58 paI_[I/IOHa.HBHI:IX ypaBHeHI/Iﬁ U UX CUCTEM,

e HAxX0O0umv peuieHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIb3YIOTCS
MaTeMaTU4eCKUe CPEICTBRA;

e co30asamb TIPOAYKT (Pe3yJabTaT MPOCKTHOMN ACSITEIBHOCTH), A U3yUEHHUS U ONTUCAHUS KOTOPOTO
HCIIONB3YIOTCS MATEMAaTHUYECKUE CPEJICTBA.

8-i1 kiacc.
I'eomerpus

Hcnonvsoeams nipyu pellieHUN MaTeMaTUYECKUX 3a]1a4, UX 0OOCHOBAaHUH U MPOBEPKE HANUJAEHHOTO PELICHUS
3HaHUE O:



e ONpeleeHHUH MapaijiesiorpaMmma, pomM0a, NpsMOYyroJibHUKA, KBaJIpaTa; UX CBOMCTBAX U MPU3HAKAX;

e  OIpENEICHUM TpaNeLMK; JEMEHTaX TPANelK; TEOPEME O CPEIHEN JIMHUU TPANIELIUH;

e  OMNpEIEICHUU OKPYXKHOCTH, KpPyra U UX 3JIE€MEHTOB;

e TeopeMme 00 U3MEPEHHUH YTIJIOB, CBSI3aHHBIX C OKPYXHOCTBIO;

e OMNpEIEICHUU U CBOMCTBAX KAaCaTEIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JIBYX KacaTeIbHBIX,
MPOBEIEHHBIX U3 OJHOM TOUYKH;

e  ONpEJECICHNUH BIMCAHHOW M OMMCAHHOW OKPYKHOCTEU, UX CBOMCTBAX;

e OMNpeAeTICHUU TPUTOHOMETPUUECKHE (PYHKIIUU OCTPOTO YIiIa, OCHOBHBIX COOTHOIICHUI MEXITy
HUMUY,;

e mpuéMax peuieHus: NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

e TpHUroHOMeTpHUecKuX PyHKIuUAX yrioB oT 0 1o 180°;

e TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

e npuéMax peuieHus: IPOU3BOJIBHBIX TPEYTOJIbHUKOB;

e (opmynax ISl IIOMAAN TPEYTOJIbHUKA, TTapaieorpaMMa, Tpaneluu;

o Teopeme [Tudaropa.

e Ilpumensams NPU3HAKH U CBOMCTBA MapajuieiorpaMmma, pom0a, mpsMOyroJibHUKA, KBaJipaTa mpu
pelnieHnu 3a1ay;

e pewambs NPOCTEUIINE 3a7a4l HA TPALIELUIO;

e HAX0O0UmMb TPATYCHYIO MEPY YIJIOB, CBSI3AHHBIX C OKPYKHOCTBIO; YCTAHABINBATh UX PABEHCTBO;

e npumeHsAmMb CBOMCTBA KACATEIbHBIX K OKPYKHOCTH IPU PELIECHUU 3a/1ay;

e pewiams 33]1a4¥ HA BIIMCAHHYIO U OITMCAHHYIO OKPY’KHOCTB;

*  GbINOIHAMb OCHOBHBIE TEOMETPUUYECKUE MIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHENKY;

e HAX0O0UmMb 3HAYEHUS] TPUTOHOMETPUYECKUX (DYHKIIUH OCTPOTro yriia uepe3 CTOPOHBI MPSIMOYTOJIBLHOTO
TPEyroJIbHUKA,

e npumeHsmMb COOTHOUICHUS MEXKIY TPUTOHOMETPUUYECKUMHU (QYHKIIUSMU IIPU PELICHUH 3a7a4; B
YaCTHOCTH, 10 3HAYCHUIO OJTHON U3 (YHKIMN HAXOJUTh 3HAYCHUS BCEX OCTANIbHBIX;

e peuwiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

e €600umb pabOTy C TPUTOHOMETPUUECKUMHU QyHKIUAME yTiaoB oT 0 10 180° k ciydaro ocTphIxX
YIJIOB;

e NpumeHsAmMb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB IIPU PELIEHUH 3a/1a4;

e peuwiamsb TPOU3BOJILHBIE TPEYTOJIBHUKY;

e HAxoOumbs TUIOIIAAN TPEYTOJLHUKOB, ApaJICIIOrPAMMOB, TPAIICIIHIA;

e npumensms Teopemy Ilucdaropa npu pemenun 3anay;

e HAxoOums MPOCTEUIINE TEOMETPUUECKIE BEPOSTHOCTH;

e HAX0O0UmMb PEIICHUs «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX MCIIONb3YIOTCS
MaTEeMaTHYECKHUE CPEJICTBA;

e co30aéams NPOAYKT (pe3ynbTaT MPOECKTHON AESITEIbHOCTH), 111 U3yYEHUS M OMUCAHUS KOTOPOTrO
HCIOJIb3YIOTCSI MaTEMaTUUECKUE CPEICTBA.

9-ii KkJacc.
Anredpa

Hcnonvsoeams nipy pellieHUN MaTeMaTUYECKUX 3a]1a4, UX 0OOCHOBAaHUH U MTPOBEPKE HANJIEHHOTO PEIICHUS
3HaHUE O:

e CBOWCTBax YMCIIOBBIX HEPABEHCTB;

. MCTOaxX pCHICHUSA JIMHENHBIX HCPAaBCHCTB,

e CBONMCTBax KBaJIpaTUYHOU (PYHKITUU;

. MCTOAaxX PCIICHUS KBAIPATHBIX HCPABCHCTB;

e METOJI€ MHTEPBAJIOB JJISl PELICHUS pallMOHAILHBIX HEPABEHCTB;
. MCTOAaxX pCHICHUS CUCTEM HCPABCHCTB,

_wn
e cBolicTBax W rpaduke GyHKIMH ¥ ~ % TpH HATypaIbHOM 7,



e  OIPEIECICHUH U CBOMCTBaX KOPHEH CTEIICHHU #;

. CTCIICHAX C palluOHAJIbHBIMU IMOKA3aTCIIAMHA U UX CBOﬁCTBaX;

e  OIpeleJeHUH U OCHOBHBIX CBOMCTBaX apu(MeTHUYeCcKoil mporpeccun; popmyse Iisi HAXOXKICHUS
CYMMBI €€ HEeCKOJILKUX INCPBBIX YICHOB;

e OIpeleJIeHUH U OCHOBHBIX CBOMCTBAaX r€OMETPUUYECKON mporpeccuu; Gopmyie 1 HaXOXKACHUS
CYMMBI €€ HEeCKOJILKUX TNCPBBIX YICHOB;

e (opmyne 11 CyMMbI 0€CKOHEYHON T€OMETPUUYECKOM MPOrpecCur CO 3HAMEHATENeM, MEHBIIINM I10
MOZYJIIO CAUHHULBL.

e HUcnonvszoeams CBOWCTBA YHCIOBBIX HEPABEHCTB AJIs IPe0Opa30BaHUs HEPABEHCTB;

e 00Ka3bléamw MPOCTEHIIINE HEPABEHCTBA;

e peuwiams TUHEWHbIC HEPABEHCTBA;

e cmpoums TpaQuK KBaAPATUYHON (PYHKIMHU U UCIIOIB30BATH €T0 MPU PELICHUH 3aj1ay;

e peuwiams KBaJpaTHbIC HEPABEHCTBA;

e pewams PALIMOHAIIbLHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

e peuiams CUCTEMbI HEPABEHCTB;

e cmpoums Tpaduk GyHKIMH ¥ T X" MIpU HATYpPaJIbHOM 7 U UCIIOJIb30BATh €0 MPHU PELICHUH 3a/1a4;

e HAX0OUMmMb KOPHU CTEIICHHU 71;

e UCNONB308amb CBOMCTBA KOPHEH CTENIEHH 71 TIPH TOKACCTBEHHBIX MTPEOOPa30BAHUSIX;

e HAXoOumv 3HAYEHUS CTETCHEN C pallMOHATbHBIMU ITOKA3aTeNsIMU;

e pewiams OCHOBHBIE 33[]a4l Ha apU(PMETUUECKYIO M TEOMETPUUECKYIO IIPOTPECCHH;

e HAxoO0ums CyMMY OECKOHEYHOM reOMETPHUECKOM MPOTPECCHH CO 3HaMEHATeNIeM, MEHBIIUM T10
MOJYJTIO €TUHULIBL;

e HAX0O0UmMb PEIICHUs «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX MCIIONb3YIOTCS
MaTeMaTHYECKHUE CPEJICTBA;

e co30aéamb NPOAYKT (pe3yibTaT MPOECKTHON AESITEIbHOCTH), 111 U3yYEHHS M OMUCAHUS KOTOPOTrO
HCIOJIb3YIOTCSI MaTEMaTUUECKUE CPEICTBA.

9-i1 kaacc.
I'eomeTpus

Hcnonvsoeams nipy pellieHUN MaTeMaTUYECKUX 3a]1a4, UX 0OOCHOBAaHUH U MTPOBEPKE HANHJACHHOTO PELICHUS
3HaHUE O:

e MpH3HAKAX MOAOOUS TPEYrOJbHUKOB;

e TEopeMe O MPONOPLUOHAIBHBIX OTPE3KaAX;

e  CBOICTBE OMCCEKTPUCHI TPEYTOJbHUKA;

e IIPONOPLHUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYIOJIbHUKE;

e MPONOPLMOHAIBHBIX OTPE3KaX B KPYTe;

e TeopeMme 00 OTHOLICHUH TUIONIAIeH TOJOOHBIX MHOTOYTOJIbHUKOB;

e  CBONCTBax NPaBUJIbHBIX MHOTOYTOJIBHUKOB; CBSI3U MEXKly CTOPOHOM ITPaBHUJIBHOIO MHOTOYTOJIbHUKA
U paJiiyCaMHy BIIMCAHHOT'O U ONMCAHHOT'O KPYIOB;

e  ONpEAETICHUNU AJIUHBI OKPYKHOCTH U (opMyIie AJis €€ BBIUUCIICHUS;

e (opMyne oAU NPaBUILHOTO MHOTOYTOJIbHUKA;

e OINpeAETIeHUN IUIOAAN Kpyra U popmyiie A €€ BbIYUCIIeHUs; popMyJie 11 BBIYUCICHUS
IUIOLIAJIEN YacTen Kpyra;

e IIPaBUJIC HAXOXKICHHS CYMMBI U Pa3HOCTU BEKTOPOB, IIPOU3BEICHUS BEKTOPA Ha CKaJIAP; CBOMCTBA
ATUX ONEpalui;

e  OIpPEIEICHUH KOOPIMHAT BEKTOpA U METOAAX X HAXOXKICHHUS;

e IIpaBWJIC BHIIIOJIHEHUH ONEpaIiil HaJ BEKTOpaMHU B KOOPAMHATHOU dopme;

e OINpEAETICHNUU CKAIIPHOTO MPOU3BENEHHS BEKTOPOB U (POPMYJIE I €r0 HaXOXKACHUS;

e CBA3U MEXAY KOOPIAMHATAMH BEKTOPOB U KOOPAUHATAMU TOYEK;

e BEKTOPHBIM M KOOPJMHATHBIM METOAAX PEIICHUS T€OMETPUYECKUX 3a/1a4.



dhopmynax 00bEMa OCHOBHBIX TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYD: Tapajjieenuneaa, Kyoa,
mapa, QUINHIpa, KOHyca.

Ipumensims IPU3HAKY MTOIOOUS TPEYTOJILHUKOB TIPU PEIICHUH 3a/1a4;

peuiams TPOCTEHIITNE 3aa9U Ha MPOTIOPIIHOHATBHBIE OTPE3KH;

pewams TPOCTEHIIINE 331a4K Ha TIPABUIIBHBIC MHOTOYTOJIbHHUKHY;

Haxooums JAIUHY OKPYKHOCTH, TUIOIIAIh KPYTra U €ro 4acTei;

8bINOIHAMb OTIEPALMU HAJl BEKTOPaMHU B TE€OMETPUIECKON M KOOPAMHATHON opme;

HAaxooums CKaJSIPHOE MPOU3BEACHIE BEKTOPOB U IPUMEHSITH €0 JUIS HAXOXKICHUS Pa3INYHbIX
re€OMETPHUCCKUX BEITHYMH;

peulams TEOMETPUIECKUE 3a1a4U BEKTOPHBIM U KOOPIUHATHBIM METOJIOM;

npuMeHsimb TEOMETPUIECKHE TIPE00pa30BaHMs MJIOCKOCTH IPU PEIICHUU TeOMETPUIECKHX 3a/1a4,
Haxooums 00BHEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (hUTyp: mapasuienenunea,
KyOa, 1mapa, [UINHAPa, KOHYCAa,

HAaxooums PEUIeHUs «KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCTIOIB3YIOTCS
MaTeMaTHYECKUE CPENICTBA;

c030a6amu MPOIYKT (PE3yNbTaT MPOSKTHOU NESTEIBHOCTH ), A1 U3YYEHUS U OMHMCAHUS KOTOPOTO
UCTIOJIB3YIOTCSl MATEMATHUECKUE CPEIICTBA.

10



Pezynamuenvie YY/I:

5—6-11 knaccol

— CaMOCTOSITEIBHO 0OHapyscueams U GOPMYIHUPOBATH YIEOHYIO TPOOIEMY, ONIPEEIATh eIb YIeOHOH
NeSTeNbHOCTH, BBIOUPATh TEMY IIPOEKTA;

— BBIOGU2aMmb BEPCUU PEIIeHUs MPo0IeMbl, 0CO3HABATh (M HHTEPIIPETUPOBATDH B CIIydae HEOOXOTUMOCTH)
KOHEUHBI! pe3yJIbTaT, BBIOUPATh CPEACTBA JOCTUKEHUS LIEJIN U3 MPEATIOKEHHBIX, a TAKXKE UCKATh UX
CaMOCTOATEIIBHO;

— COCTaBJIATH (MHAWBUYAIBHO WJIH B TPYIIIE) IUIAH PEUICHUs POOIeMbl (BBIIIOJIHEHUS IPOEKTA);

— paboTas 1o IU1any, CBEpATh CBOU JACUCTBUS C LENBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH
CaMOCTOSATENBHO (B TOM YHCIIE M KOPPEKTUPOBATH IJIaH);

— B JUAJIOrC C YYUTCJIICM coeepiueHcneoedntb CaMOCTOSATCIBHO BI:Ipa6OTaHHBI€ KpUTCPUU OLICHKU.

7—9-i1 Knaccwt

— CaMOCTOATENILHO OOHAPYKUBATh U (OPMYITUPOBATH MPOOJIEMY B KJIIACCHOW W MHIUBUIYAIbHOU yaeOHOH
ACATCIIbHOCTH,

— BBIIBUTaTh BEPCUU PELICHUs TPOOIEMbI, 0CO3HABATh KOHEUHBIH pe3yibTaT, BHIOUPATh CPECTBA
JNOCTHKEHMS LIEJIA U3 TPEII0KEHHBIX WA UX UCKATh CAMOCTOSTENBHO;

— COCTaBJIATH (MHAUBUAYAJIHHO WIJIM B TPYIINE) TJIaH PEIICHUS MPOOJIEMbI (BBIMIOTHEHUS MTPOCKTA);
— moI0MpaTh K KoM npoobieme (3a1a4de) afeKBaTHYIO € TEOPETHIECKYIO MOJICIIb,

— paboTas o MPEATI0KEHHOMY WIIA CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHy, UCTIOJIb30BaTh HAPSIY C
OCHOBHBIMHU U JIOTIOJIHUTENIbHBIE CPEACTBA (CIIPaBOYHAS JINTEPATYPA, CII0KHBIE TPUOOPHI, KOMIIBIOTED);

— MJIAaHUPOBATh CBOIO MHIMBUIYAJIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;

— paboTaTh IO CAaMOCTOSITENILHO COCTaBIEHHOMY IIJIaHY, CBEPSISCh C HUM U C LEJIBIO JESITEIbHOCTH,
UCTIPABJISISL OIIMOKH, UCTIOIB3Ysl CAMOCTOSATENLHO M0100paHHbIe cpeAcTBa (B ToM yncie u HTepHer);

— cBOOO/IHO MOJIB30BaThCsI BEIPAOOTAaHHBIMHM KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXO/s U3 LU U
UMEIOIINXCS KPUTEPHUEB, Pa3inyas pe3yibTaT U CIOCOOBI AeHCTBUH;

— B XO/JI€ IIPEACTABJICHNS IIPOEKTA 1aBaTh OLEHKY €ro pe3yjabTaTaM;

— CaMOCTOSATEIIFHO OCO3HABATh MPUYHHBI CBOETO yCIIeXa WIIM HeycIleXa U HaXOUTh CIIOCOOBI BBIXO/Ia U3
CUTYalluu HeycIexa;

— YMETh OLICHUTh CTETICHb YCTICIIHOCTH CBOCH HMHIMBUIYaTbHOM 00pa30BaTEIbHON AESITETLHOCTH;

— J1aBaTh OYeHK)Y CBOUM JIMYHOCTHBIM KadeCTBaM U YEPTaM XapakTepa («KakoB 5»), ONPEAEIATh
HaMpaBJICHUs] CBOETO PAa3BUTHUS («KAKUM s XOUY CTAThy», «YTO MHE I 3TOTO HAJI0 CHENAThY).

Cpeocmeom ¢hopmuposanusi perynsTHBHBIX Y Y [ ciy’KaT TEXHOJIOTHSI MPOOJIEMHOTO JMAJIoTa Ha dTare
W3YYCHHSI HOBOTO MaTepHalia U TEXHOJIOTHS OIICHUBAHUS 00pa30BaTENbHBIX TOCTIKEHUH (YUeOHBIX

YCIIEXOB).

Ilo3nasamenvnvie YY/I:

5-9-11 knaccwt

— aHAIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH M 00001IaTh (DaKThI U SBJICHUS;
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— OCYIIECTBJISITh CPAaBHEHUE, CEPUAITIIO U KITAaCCU(DUKAIINIO, CAMOCTOSITEIIHHO BBIOMPAsi OCHOBAHUS H
KPUTEPHUH IS YKa3aHHBIX JIOTHYECKUX ONEPaIfil; CTPOUThH KIacCU(DUKALUIO MYTEM JUXOTOMHYECKOTO
neneHus (Ha OCHOBE OTPHIIAHMS);

— CTPOUTD JIOTUYECKH 0OOCHOBAHHOE PACCyKIEHUE, BKIIFOYAIOIICEe YCTAHOBICHNE TPUYHMHHO-CIICICTBEHHBIX
CBSI3€;

— co3aaBaThb MaTEMAaTUYCCKUE MOACIIN,

— COCTaBJISITh T€3UCHI, pa3INYHbIC BUABI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBriBaTh
MH(POPMAIIHIO U3 OJTHOTO BUAA B APYroi (TabIuUIly B TEKCT, AMArpaMMy H IIp.);

— BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(DOPMAITUH.

— YMETb ONPCACIIATh BO3SMOKHBIC HCTOYHHUKHU HCO6XOI[I/IMI>IX CBCHCHHﬁ, IMPONU3BOJUTH ITIOUCK I/IH(l)OpMaI_[I/II/I,
AHAJIM3UPOBATH U OLICHHUBATDH eé JOCTOBCPHOCTD.

— MOHUMas O3ULIUIO IPYTOT0 YEJIOBEKa, pa3inyaTh B €r0 peyr: MHEHUE (TOUKY 3pEHHUs ), J0KA3aTeIbCTBO
(apryMeHThl), paKThl; THIOTE3bl, AKCUOMBI, TEOPUU. J[JI51 3TOr0 CaMOCTOSITENILHO UCIIOJIb30BATh Pa3INyuHbIe
BUJIBI YTCHHS (M3Yy4aroIIee, IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TTIOUCKOBOE), TPUEMBI CITYIIIAHUS.

— caMOMY CO03/1aBaTh UCTOYHUKU MH(POPMALIUU PAa3HOTO TUIA U JJIS PAa3HBIX ayIUTOPH, COOII0IATh
WH(POPMAIMOHHYIO TUTUEHY U TIpaBUiIa HHPOPMAIIMOHHON O€301TaCHOCTH;

— YMETb UCIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAL[MOHHBIE TEXHOJIOTMH KaK HHCTPYMEHT IS
JOCTHKEHUS CBOMX Iiesieil. YMeTh BbIOMpaTh aleKBaTHBIE 33/1a4€ HHCTPYMEHTAJIbHBIE TPOTPAMMHO-
anmnapaTHble CPEACTBA U CEPBUCHI.

Cpencmeom ¢popmupoeanus no3HaBaTeabHbIX Y Y [ ciryKaT y4eOHbII MaTepua u IpexJie BCEro
IPOAYKTUBHBIE 3a/1aHUs y4eOHHUKA, T03BOJIAIOLINE IPOJIBUIAThCs 110 BCEM LIECTH JIMHUAM Pa3BUTHSL.

1-s1 JIP — Micnonb30BaHre MaTEMaTUYECKUX 3HAHUH JJI pEIICHUs Pa3IMYHbIX MaTeMaTHYECKUX 3a1a4 U
OIIEHKU TTOJIYYEHHBIX PE3YJIbTATOB.

2-51 JIP — COBOKYITHOCTh YMEHHI IO UCITOJIB30BAHUIO JOKA3aTEIbHON MAaTEMaTHYECKON peUn.

3-s JIP — CoBOKyImTHOCTH YMEHHMI1 TI0 paboTe ¢ nH(popmaImeid, B TOM YHCIIe U C pa3IMIHBIMU
MaTEMAaTHYCCKUMHU TEKCTaMU.

4-5 JIP — YMeHHS UCIIOIB30BaTh MATEMATUUECKHE CPEJICTBA JJISI U3YUYEHUS M OMTMCAHUSI pEAIbHBIX
MPOLECCOB U SIBJICHUI.

5-1 JIP — He3aBUCUMOCTB U KPUTUYHOCTH MBIIIUICHHUS.
6-1 JIP — Boiist 1 HacTOMYUBOCTE B JOCTHIKEHUU I[EJIU.

Kommynuxamuenwvie YY/I:

5-9-11 kKnaccwt

— CAMOCTOATEIILHO Op2anu306bi6ams y4eOHOE B3aUMOICHCTBUE B TpyIIe (OnpeaensTh o0uue ey,
JIOTOBApUBATHCA APYT € APYTOM H T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHsI, IPUBOAUTH apTyYMEHTBI, IOATBEPKIas UX (PaKTaMu;
— B JUCKYCCUU YMETh BbIABUHYTh KOHTPAPIYMEHTBHI;

— YYUTHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh OUITMOOYHOCTH CBOETO
MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHMMas O3ULUIO APYToro, pa3janydaTh B €r0 peYl: MHEHHE (TOUKY 3PEHHUS), 10KA3aTEIbCTBO
(aprymenTsI), GaKThl; TUTIOTE3bI, aKCHOMBI, TCOPHH,
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— YMCTB B3TJIIHYTh Ha CUTyalluIo C HHOU IMMO3UIUHU U JOTOBAPUBATHCA C JTHOAbMH MHBIX HOSHHHﬁ.

CpenctBom ghopmuposaruss KOMMYHUKATUBHBIX Y Y ] ciy’KaT TeXHOJIOTHS IPOOIEMHOTO THaiora
(TOOY»XTaroIIUiA U TIOIBOASIIIUNI IUATIOT) U OpraHu3aIus padOThl B MAJIBIX TPYIINAX, TAKKE UCTIOIB30BAHUE
Ha ypOKax 3JIEMEHTOB TEXHOJOTUU MPOAYKTUBHOIO UTEHUSI.

Dopmuposanue HKT-komnemenmuocmu ooyuaroujuxcs.

[Tpu n3yueHnn yueOHOTO npeaMeTa 00yJyaromecs yCOBepIICHCTBYIOT IPUOOpPETEHHBIC HAa IEPBOI CTyIEHU
HagvlKu padbomol ¢ ungopmayueir v TONOIHAT ux. OHU cMOTYT paboTaTh C TEKCTaMH, IPeoOpa3OBLIBATh U
MHTEPIPETHUPOBATH COACPKALIYIOCS B HUX UH(POPMALIUIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIIATh, aHAJTM3UPOBATh, 0000IIATh U MHTEPIPE-TUPOBATH HH(OPMAIHIO,
COJIEPKALIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATH TJIABHYIO U H30BITOYHYIO HH(OPMAITUIO, BBITIOIHSITH CMBICIIOBOE CBEPTHIBAHUE BBIICTICHHBIX
(aKkTOB, MBICIIEH; IPEACTABIATh HH(POPMAIIMIO B CKATON CIOBECHOH (popme (B BHJIE IJIaHA WIIM TE3UCOB) U B
HarJsITHO-CHMBOJIMYECKOM (hopme (B BUE TaOIuI, rpad)UueCKUX CXEM U ArarpamM, KapT MOHITHN —
KOHICIITYAJIbHBIX AUArpaMm, OIMOPHBIX KOHCHGKTOB);

¢ 3aI10JIHATHh U JOIIOJIHATH Ta6J'II/IHBI, CXEMbI, fTUarpaMmbl, TCKCTHI.

OObyuaromuecs yCOBEPIICHCTBYIOT HaBBIK 1OUCKA UHGDOpMAayuu B KOMIBIOTEPHBIX U HEKOMITBIOTEPHBIX
MCTOYHMKAX MH(OpMaIH, TpuoOpeTyT HaBbIK (HOPMYITHUPOBAHUS 3aIIPOCOB U OIBIT UCTIOIb30BAHUS
MOMCKOBBIX MaliuH. OHU Hay4yaTCs OCYILECTBIATh MOUCK HH(opmanuu B UHTEpHETE, IKOILHOM
MH(POPMAIIMOHHOM MPOCTPAHCTBE, 0a3ax JaHHBIX U Ha MEPCOHATILHOM KOMITBIOTEPE C HCIIOJIb30BAaHHEM
ITOMCKOBBIX CEPBHCOB, CTPOUTH TOMCKOBBIE 3aITPOCHI B 3aBUCUMOCTH OT LI 3aIpoca U aHAJIU3UPOBATH
pE3yJIbTaThl TOUCKA.

OO6yuaromuecs MpuoOPETYT MOTPEOHOCTH MOUCKA JOTIOTHUTEIIBHON HH(OpMAIUK JTsl perieHusT yaeOHbIX
3a7a4 ¥ CaMOCTOATENIbHOM 1M03HABATEIbHOM 1eATENFHOCTH; OCBOAT 3P PEeKTUBHBIC MTPUEMBI ITOUCKA,
OpraHU3aIK U XpaHEeHUs] HHPOPMaIMK Ha TIEPCOHAITBHOM KOMIIBIOTEpE, B MH(POPMAIIMOHHOH cpelie
yupexxaeHus u B UHTepHeTe; mpuoOpeTyT epBUYHbIC HABBIKM (POPMHUPOBAHUS M OpPTraHU3aLuU
coOCTBEeHHOTO HH(GOPMAIIMOHHOTO MMPOCTPAHCTBA.

OHU yCOBEpIIESHCTBYIOT YMEHHUE TepeaaBaTh HH(POpMaIMIo B YCTHOH (opMe, COITPOBOKIAEMOI
ayJAMOBU3YaJIbHON TOJ/IEPIKKOM, U B MUCbMEHHOM (popme rurepmesua (T. €. CoueTaHus TeKCTa,
M300pakeHus, 3ByKa, CCbUIOK MEX/1y pa3HbIMU HH(POPMAITMOHHBIMH KOMIIOHEHTAMH).

OObyuarommuecs CMOTYT UCIIONIB30BaTh UH(POPMALIHIO 1711 YCTAHOBIICHUSI IPUYUHHO-CIIEICTBEHHBIX CBSI3EH U
3aBUCUMOCTEH, O0BSICHEHUH U JJ0KAa3aTeNbCTB (PAaKTOB B PA3IIMYHBIX YIEOHBIX M MPAKTUYECKUX CUTYALUsX,
CUTYalUSIX MOJIEIUPOBAHNS U IPOESKTUPOBAHUSI.

BrIITyCKHMKH ITOJTy4aT BO3MOXKHOCTh HAYYUTHCSA CTPOUTH YMO3AKIIFOYEHUS U IPUHUMATh PEILICHUS HA
OCHOBE CaMOCTOSATEJIBHO MOJIyY€HHON MH()OPMAIUH, & TAK)KE OCBOUTH OIBIT KPUTUYECKOT'O OTHOLIEHHUS K
noJry4aeMoi nH(popMaIy Ha OCHOBE €€ COMOCTaBICHU ¢ HH(pOpMaIei n3 Apyrux UCTOYHUKOB U C
MMEIOIUMCS )KU3HEHHBIM OIBITOM.

OcHoe6bl yuedOHO-uCC1e008amenbCKOU U NPOEKMHOU 0esamelbHOCHU.

B xoze nzyuenus Bcex y4eOHBIX MTPEIMETOB 00YUAIOIIUECS HPUOOPENYm OnbIM RPOEKMH O
odesamenbHocmu Kak oco0oi hopmbl yaeOHOM pabOThI, CTOCOOCTBYIONIECH BOCTIMTAHUIO CAMOCTOSITEIBHOCTH,
HMHHUIIUMATUBHOCTHU, OTBECTCTBCHHOCTH, ITOBBIINICHUIO MOTHUBAIlU U 3(1)(1)GKTI/IBHOCTI/I yq66H0171 ACATCIIbHOCTH, B
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X0/JIe peau3ali UCXOIHOTO 3aMbIciia Ha TPAKTHUYECKOM YPOBHE OBJIA/ICIOT YMEHHEM BHIOUPATH
aJICKBAaTHBIE CTOSIIIECH 3a7jaue CPECTBA, IPUHUMATh PEIICHHsS], B TOM YUCIIE U B CUTYalUAX
HeomnpeaenéHHocTh. OHM MOTyYaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOIBKUX
BapUaHTOB PELICHUH, K TTOMCKY HECTaHIAAPTHBIX PELICHUH, IIOUCKY M OCYIIECTBICHHUIO Hauboee
MIPUEMIIEMOTO PEILICHHUS.

B xoJie muianupoBaHus 1 BBIMOTHEHHs YU€OHBIX MCCIEeA0BAHUN 00y4daromnuecs: OCBOST yMEHHE ONepUPOBAThH

THIIOTE3aMU KaK OTINYUTEIbHBIM HHCTPYMEHTOM HayYHOT'O PACCYXICHUS, IPHOOPETYT ONBIT PEIICHUS
MHTEJUJIEKTYaJIbHBIX 33/1a4 HA OCHOBE MBICJIEHHOT'O TOCTPOCHHUS PA3IMUHBIX IPEINOI0KEHUN U UX
MOCIEAYIOLIEN POBEPKHU.

B pesynbrare nieneHanpaBieHHON y9eOHON AEATENHHOCTH, OCYIIECTBIIEMON B popMax yuebHo2o
uccne006anusl, yuebHo2o npoeKma, B X0/1€ 0C80€HUs CUCMEMbl HAYYHBIX NOHAMUU Y BBITYCKHUKOB OyyT
3aJI05KEHBI:

* TOTPeOHOCTh BHUKATh B CYyTh H3y4aeMbIX IPOOJIEM, CTABUTh BOIIPOCHI, 3aTPATUBAIOIIIE OCHOBBI 3HAHUH,
JINYHBIN, COUUANIbHBIN, UCTOPUYECKUIN KU3HEHHBIN OIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIIECHHUS K 3HAHUIO, )KU3HEHHOMY OTIBITY;
* OCHOBBI IICHHOCTHBIX CYXJCHUH U OIICHOK;

* YBOXKECHUE K BEJIMUHIO YEJIOBEYECKOIO Pa3yMa, IIO3BOJISIOLIErO IPEOJ0IEBaTh HEBEKECTBO U
NIpEeAPACCYAKU, pa3BUBATh TEOPETUYECKOE 3HAHUE, IPOABUTATHCSA B YCTAHOBIIEHUH B3aUMOIIOHUMAaHUS
MEXy OTACIIBHBIMU JIIOJbMU U KYJIbTYPaMHU;

* OCHOBBI TOHUMAaHUS TPUHIIUTINATHHON OTPAHMYEHHOCTH 3HAHUS, CYIIIECTBOBAHUS PA3IMYHBIX TOUCK
3peHus, B3MIISIOB, XapaKTEPHBIX JJI Pa3HbIX COLMOKYIBTYPHBIX CPEI] U SIOX.

IIpeomemmubnie pezynromamot 00yueHus1.

N3ydyenne MaTeMaTHKH B OCHOBHOM IIKOJIE JAET BO3MOXXHOCTh 00YYaIOIIUMCS JOCTUYD CIIETYIOIIIX
PE3yNbTaTOB Pa3BUTHSL:

Mamemamuxka. Anzeopa. I eomempus.
HartypaasbHblie uncaa. /I[podu. PannonaabHbie Yncia
BelllyCKHMK Hay4uTCs:

. IIOHHUMAaThb OCOGGHHOCTI/I ,Z[GCHTH‘-IHOﬁ CHUCTEMBbI CUHUCJIICHHA,

e  ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C JACIMMOCTBIO HATYpPAJIbHBIX YHCEIL,

e BBIPAXXaTh YMCJIa B KBUBAICHTHBIX (hopMax, BEIOMpasi HanboJsee MOIXOISIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYaINH;

e CpaBHHUBATh U YIOPSIAOYHMBATH PALlHOHAJILHBIC YHUCIIA;

e BBINOJIHATH BBIUNCIEHUS C PALIMOHAIBHBIMU YUCIIAMH, COYETAs] YCTHBIE U TUCbMEHHBIE TPUEMBI
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

e HCIOJIB30BATh NOHATHUS U YMEHMUS, CBA3aHHBIE C TPONOPLUUOHAIBHOCTHIO BEIMYHH, IPOLIEHTaMU, B
XOJ€ PCIICHUA MAaTCMATUUYCCKUX 3a/1daq U 3aaa4 U3 CMCKHBIX IMPECAMCTOB, BBIIIOJIHATE HCCIIOKHLBIC
MPAKTUYECKUE PACUETHI.

Bbll’lyCKHuK noay4um 603MOINHCHOCNIb?

*  NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCTNIEMAMU CHUCTEHUS C OCHOBAHUAMU, omaAudHbIMU om 10;
o yenyoums u pazeums npeoCcmagienus 0 HamypaibHbIX YUCIAX U CEOLCNBAX OeTUMOCMU,
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e HAYYUMbBCA UCNONIL308AMb NPUEMbL, PAYUOHATUSUPYIOUUE BbIYUCTIEHUS, NPUOOPECMU NPUBLIUK)
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8bIOUPAs NOOX0OAWUL OJisL CUMYAYUU CROCOD.

JlelicTBUTEILHBIE UM CJIA
BrinyckHUK Hay4yuTCA:

e HCIOJb30BaTbh HAYAJIbHBIC MPCACTABICHUA O MHOXCECTBC HeﬁCTBHTeHBHLIX YHCCII,
e OICPUPOBATH MOHATHUECM KBAAPATHOT'O KOPHA, IPUMCHATH €TO B BEIYUCIICHUAX.

Bbll’lyCKHI/lK noyuyum 603MONCHOCMb !

e passumv npeocmasieHue 0 YUcie U YUCI08bIX CUCMEMAX OM HAMYPATbHbIX 00 OeliCMEUMEeNlbHbIX
yuces; 0 poau 8bIYUCTEHUL 8 NPAKMUKE,

e pazsumv u yenyoums 3HAHUs 0 OeCIMUYHOU 3ANUCU OUCMEUMENbHBIX YUcell (NepuooudecKkue u
Henepuooudeckue opoou,).

N3mepenus, npudIn:KeHus1, OeHKH
BrlnnyCKHMK Hay4uTes:

e HCIOJB30BaTh B XOJ€ PCHICHUA 3aaa4 3JICMCHTAPHBIC IIPEACTABIICHNA, CBA3aHHBIC C
HpHGHI/I)KéHHBIMI/I 3HA4YCHUAIMHU BCINYHNH.

Bbll’lyCKHI/lK noyuyum 603MONCHOCMb !

o NOHAMb, YMO YUCTIO8blE OAHHbBLE, KOMOPbLE UCNONIL3YVIOMCA OIS XAPAKMEPUCTNUKU 00bEKmMO8
OKpYHCAIOWe20 Mupa, AIAI0MCs NPEeUMYUeCmeeHHO NPUOTUNCEHHBIMU, YMO N0 3ANUCU
NPUOTUINCEHHBIX 3HAYEHULL, COOEPAHCAUYUXCSL 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMD O
nozpewHoCmy NPUOIUNHCEHUSL,

e NOHAMb, YMO NOZPEUHOCMb Pe3YIbMama Gbl4UCIeHUl OO0IHCHA DbIMb COUBMEPUMA C
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIPasKeHUs!
BrllyCKHMK Hay4uTcs:

e  OIEPUPOBATH MOHATUSIMH «TOXKIECTBOY», KTOKICCTBEHHOE PEe0Opa30oBaHNEy, PEIIATh 3a1a4H,
cojiepkaiire OyKBeHHBIE JaHHBIE; paboTaTh ¢ (OpMyIaMu;

e  BBINOJHATH MPEOOPA30BaHMS BBIPAXKEHUI, COAEPIKAIUX CTENECHH C [EBIMH ITOKAa3aTeNIIMU 1
KBaJ[paTHbIE KOPHHU;

e BBINOJHATH TOKACCTBEHHBIE MPEOOPa30BaHNS PALIOHATIBHBIX BHIPAKEHHI HA OCHOBE TIPaBHII
NeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu Apo0sMu;

e BBINOJHATH PA3I0KECHHE MHOTOWICHOB HA MHOKUTEJH.

Bbll’lyCKHuK noJiyyum 603MOIHICHOCHb HAYUUMbCA.!

e BLINONHAND MHO20UIA208bLE NPEOOPA308AHUSL PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSISL WUPOKUTL
Habop cnocobos u npuémos;

o NpUMEHSAMb MOAHCOeCmBeHHble NPeodPa308aHus O peueHus 3a0a4 U3 pasiuyHblx pazoenos Kypca

(Hanpumep, OJisl HAXOHCOEHUs. HAUOOIbULE20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUST).

YpaBHeHust
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BoimyckHUK HAy4uTCS:

peniaTh OCHOBHBIE BH/Ibl PAlMOHAJIBHBIX YPABHEHUH C OJTHOM IEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH € ABYMs IEPEMEHHBIMU;

[TIOHUMATh YPAaBHEHUE KAaK BaKHEHIIYIO MATEMATUYECKYO MOJEIIb JIJIsl ONIMCAHUS U U3Y4YECHUS
pa3sHOOOpa3HbIX PeabHBIX CUTYAIMi, PEIaTh TEKCTOBBIC 33/1a4H alreOpanuecKuM METOI0M;
MPUMEHSTH rpaguuecKue MpeICTaBICHUs ISl UCCTIeI0BaHUsl YpPaBHEHUH, UCCIIEI0BAHUS U PELICHUS
CUCTEM YPaBHEHUH C ABYMs [IEPEMEHHBIMHU.

Bbll’lyCKHuK nojiyuyum 603MOHNCHOCMb.!

081a0emb CneyuaIbHbLMU NPUEMAMU PEUeHUs. YPAGHEHULL U CUCTEM YPAGHEHUIL, Y8ePEeHHO
NPUMEHAMb annapam ypasHenutl 0jisl peueHus: pazHo0OPA3HbIX 3a0ay U3 MAMeMamuKu, CMEHCHbIX
npeomemos, NPaKmuKu,

npuMeHAmb epaguyeckue npedcmasienus 0Jisl UCCIe008aHUS YPAGHEHUN, CUCTEM YPAGHEHUI,
cooepacawux OykeenHvle Kodghghuyuenmeol.

HepaBencrBa

BrlllyCKHMK Hay4uTcs:

IIOHUMATh U IIPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBA3aHHBIE C OTHOILICHUEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABECHCTB;

peliaTh JIMHEWHbIE HEPAaBEHCTBA C OAHOM IIEPEMEHHOM U UX CUCTEMBI; PEIIATh KBAPaTHBIC
HEpPaBEHCTBA C ONOPOH Ha rpauiyeckue NpeaCcTaBICHHUS;

[IPUMEHATH alIapaT HEPAaBEHCTB JUIS PELEHU 3a1a4 U3 Pa3JIMYHbIX pa3/eoB Kypca.

Bbll’lyCKHuK noJiyuyum 603MONICHOCHb HAYUUMbCA.!

PA3HO0OPA3HBIM NPUEMAM 0OKA3AMENbCMBA HePABEHCIE, Y8EPEHHO NPUMEHSMb ANNApam
HepaseHcma OJisl peueHusi pa3HO0OPA3HBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMEHCHbIX
npeomemos, NPaKmuKu,

npuMeHsAmb epaguyeckue npedcmasienus 0Jis UCCIe008aHUS HEPABEHCME, CUCEM HEPABEHCNS,
cooepacawux OykeenHvle Kodghuyuenmeol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH

BrllyCKHMK HayduTes:

IIOHUMATh U UCIIOJIb30BaATh (byHKI_[I/IOHaJIBHBIC IIOHATHUA U SA3BIK (TepMI/IHBI, CUMBOJINYCCKHUC
0003HauCHHUS ),

CTPOUTH TPa(UKH TEeMEHTAPHBIX (DYHKIIHIA; NCCIIE0BATh CBOMCTBA YHCIOBBIX (PYHKIIUN Ha OCHOBE
W3YUYEHUS MTOBEICHUS UX IPa(UKOB;

MOHUMATh (PYHKIMIO KaK BaKHEHIIIYI0 MaTEMaTHYECKYIO MOJIEIIb JJIsi ONTMCAHUS TIPOLIECCOB U

SIBIIGHUN OKPY>KAIOILIEro MUPa, MPUMEHSTh (PYHKIIMOHAIBHBIH SI3bIK JIJIS1 ONMCAHUS ¥ UCCIIEI0BAaHUS
3aBUCUMOCTEHN MEXIy (PU3MUECKUMH BETHUYNHAMU.

Bbll’lyCKHI/lK noyuyum 603MOINCHOCHb HAYYUMbCA.

npPOBOOUMb UCCTIE008AHUS, CEAIAHHbBIE C U3VUEeHUeM C8OUCME PYHKYUL, 6 MOM Yucie ¢
UCNONb3068AHUEM KOMNBIOMEPA; HA OCHOBE 2PAPUKOE U3YYEHHBIX QYHKYUL cmpoumb 6o.ee
C0JHCHBLE 2paghuKU (KYCOUHO-3a0anHble, C «BLIKOIOMbBIMUY MOYKAMU U M. N.),
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*  UCNONB308aMb YYHKYUOHATbHBIE NPeOCMAasIeHUs U C8OUCMBA YHKYULL OISl peuleHs]
MamemMamuyecKux 3a0ay U3 pasiuidHblx paszoenos Kypcd.

Yuci10BbIE N0CJI€10BATEIBHOCTH
BbInyCKHUK Hay4UTCS:

e IIOHMMATh U UCIOJb30BATH SA3BIK [1OCIEI0BATEIBLHOCTEN (TEPMHUHBI, CAMBOJIMUYECKUE 0003HAUYEHU);

e MPHUMEHATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHUECKOI U TEOMETPHUECKON MPOTpeccueil, u anmapar,
c(OPMHUPOBAHHBIN IPU U3YYEHUU APYTUX PA3/EN0B Kypca, K PELIEHUIO 33aJ1a4, B TOM YHCIIE C
KOHTEKCTOM W3 PEAIbHON KU3HH.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

e pewamb KOMOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUEM QOPMYIL N-20 YNeHA U CYMMbl NEPEbIX N YLEHO8
apugmemuueckoli u 2eoMempudecKoll npozpeccuul, NPUMeHss npu SMoM annapam ypasHeHul u
HepaeeHcme,

o NOHUMAMb APUPDMEMUUECKYIO U 2EOMEMPULECKYIO NPOZPECCUI0 KaK YHKYUU HAMYPATbHO20
apaymenma, cesA3vl8ams apuphmemuieckylo npocpeccuio ¢ TUHEUHbIM POCHOM, 2eOMEMPUUECKYIO —
C 9KCNOHEHYUATIbHBIM POCTIOM.

OnucarejibHas CTaTHCTHKA

BBIyCKHUK HAy4UTCS HCTIOH30BATh MPOCTEUIITNE CITOCOOBI TPEICTABICHHS U aHAIHM3a CTATUCTHIECKIX
JaHHBIX.

Boinycknuk noxyuum 603mMoicHOCmb RpUuobpecmu nepeoHayaibHblll ONblm Op2anu3ayuu coopa OaHHbIX npu
npogedenul Onpoca 0OuWecCmeeHH020 MHEHUs, OCYWeCMEIAmMb UX AHAIU3, NPe0Cmasiams pe3yabmanbl
onpoca 6 guoe maoauywvl, OUAZPAMMDbL.

Cay4aiinble cOOBITHSI H BEPOSATHOCTD

BhInyckHUK HAy4UTCSl HAXOAUTh OTHOCUTENBHYIO YaCTOTY M BEPOSITHOCTh CIIy4allHOTO COOBITHSA.

Bbll’lyCKHuK noJiyyum 603MOIHICHOCMb npuoépecmu onslm npoee()eﬂuﬂ czzyuaﬁnbzx IKCnepumennoe, 6 mom
qucie ¢ NOMOuwbO KOMNbIOMEPHO2O MO@QJZMPOGCZHM}Z, UHmepnpemayuu ux pe3yjlbmamaoe.

KomOunaropuka
BoinyckHUK HayduTCs peraTb KOMOMHATOPHBIE 337]aul Ha HaX0XKJIEHUE YnCiia 00bEKTOB MIIM KOMOUHAIIHIH.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMBC HEKOMOPBIM CHEYUANbHBIM NPUEMAM peueHUs
KOMOUHAMOPHBIX 3A0aY.

Harasanasi reomerpust
BrinyckHuK HayduTcs:

e pPACMNO3HAaBaTh HA YEPTEKAX, PUCYHKAX, MOJEIIAX U B OKPYKAOIIEM MHUPE IIJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DUTYPBI;
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pacrio3HaBaTh pa3BEPTKU Ky0a, MPSIMOYTOJbHOIO NapaljieNenunena, IpaBUuIbHON MUPaMUIB,
LUJIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKHU KyOa U MPSAMOYTOJILHOTO Mapasuleenumnena;

OTIPEIeNIATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI IMHEHHbBIE pa3Mephl caMoil (GUTYpBI U
Hao00poT;

BBIUUCIIATH 00BEM MPSMOYTOJIEHOTO Mapasliesienunesa.

Bbll’lyCKHI/lK noyuyum 603MONCHOCMb !

HAYYUmMbCsl 8bIYUCTAMb 00BEMbI NPOCMPAHCIMBEHHBIX 2e0MEMPUIECKUX PU2yp, COCMABNIEHHbIX U3
NPAMOY20]IbHbIX NAPALIENeNUNe008;

yenyoumso u paseumos npedcmasieHus 0 npoOCmMpaHCmEeHHbIX 2eoOMempuyecKux uzypax,
HAy4umuscs NPUMEHAMb NOHAMUE PA36EPMKU 01 8bINOIHEHUSA NPAKMUYECKUX PACUEMO8.

I'eomeTpuuyeckue purypbl

BrllTyCKHMK HayduTcs:

II0JIb30BaThCSA S3BIKOM T'€OMETPHH I ONIMCAHMSI IPEIMETOB OKPYKAFOIEro MUpa U UX B3aUMHOTO
pacIoioKeHMs;

pacrio3HaBaTh U U300paXkaTh Ha YEPTEXKaX U PUCYHKAX T€OMETpUUYECKUE (PUTYPBI U UX
KOH(UTypaluu;

HaXOJAUTh 3HAUEHUs JUIMH JIMHEMHBIX 3JIEMEHTOB (DUIyp U MX OTHOILLEHMS], TPAJlyCHYIO MEPY YTJIOB OT
0° mo 180°, mpuMeHsis OTIpeIeNIeHus], CBOMCTBA M MPU3HAKU (QUTYP U UX JIEMEHTOB, OTHOLICHHUS
¢duryp (paBeHCTBO, MOI00KE, CHMMETPUH, TTOBOPOT, MapAJIJICIBHBINA MTEPEHOC);

OIIEPUPOBATH C HAYATIHHBIMH MOHATUSMHU TPUTOHOMETPHH U BBIIIOJIHATH SJIEMEHTAPHBIE ONEPaIIH
HaJ GYHKIHUSIMH YTJIOB;

pelaTh 3a/1a4d Ha J0Ka3aTeIbCTBO, OMHMPAsCh Ha N3yYCHHbIE CBOMCTBA (DUTYp M OTHOIICHUH MEXIY
HUMH U IPUMEHSISI U3YYE€HHBIE METO/IbI 10Ka3aTeIbCTB;

pelaTh HEeCJIOXKHBIE 33]aui Ha TOCTPOSHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOCHHUS C
MIOMOILBIO LIUPKYJIS U JINHEHKY;

pemarh MpocTeHIne IIaHUMETPUYECKUE 3a/1a41 B IPOCTPAHCTBE.

Bbll’lyCKHI/lK noyuyum 603MONCHOCMb !

0811a0emv Memooamu peueHus 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENTbCMBA. MEeMOOOM Om
NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepedopa 6apuUarHmos U MemoooM 2eOMempUecKux
Mecm mouex,

npuodpecmu onvlm npuUMeHeHUs aneedpauyecKko2o U mpueoHOMempuyecKko20 annapama u uoeti
O0BUIICEHUS NPU PEUUEHUU 2e0OMEeMPULECKUX 3a0aY;

0611adems MpaouyUOHHOU CXeMOU peueHUsl 3a0ad Ha NOCMPOeHUe C NOMOWBIO YUPKYVIISL U TUHEUKU.
AHAU3, NOCMPOEHUE, OOKAZAMENLCMBO U UCCIe008aAHUe;

Hay4umuvcs peuams 3a0aiu Ha NOCMpPOEHUe MeMOOOM 2e0MEeMPUIecKo20 Mecma modex U Memooom
noooous,;

npuodpecmu Onvlm Uccie008anUs COUCME NIAHUMEMPULECKUX PUu2Yp ¢ NOMOUbIO KOMNbIOMEPHBIX
npozpamm,

npuobpecmu onvim 8bINOJIHEHUs NPOeKmos no memam «I eomempuueckue npeobpazoeanus Ha
niaockocmuy, «Ilocmpoenue ompeskog no gopmyney.

H3mepenne reomeTpu4ecKux BeJTUYHH

BoeimyckHUK HAy4UTCS:
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WCIIOJIh30BaTh CBOMCTBA M3MEPEHHUS JJTHH, TUIOIIAACH U YIJIOB IIPH PEUICHUHN 3a7ad Ha HaX0XKJICHHUE
JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTH, 'PaJyCHON MEpBI yIia;
BBIYUCIIATH TUIOMIAIN TPEYTOJIBHUKOB, IPSMOYTOJILHUKOB, MapajlieIorpaMM- MOB, TPAIelni, Kpyros
U CEKTOPOB;

BBIYUCIIATH JITTMHY OKPYKHOCTH, JJTUHY TYTH OKPY>KHOCTH;

BBIYUCIIATH JAJIMHBI TUHEWHBIX 3JIEMEHTOB (DUTYDP U MX YIJIbI, UCTIONB3YS (POPMYIIbI JUTHUHBI
OKPY>KHOCTH H JUTMHBI YT OKPYKHOCTH, (DOPMYJIBI TUTOIIAACH GUTyp;

peraTh 3a/1a4ud Ha JOKa3aTelbCTBO C UCTIOIB30BaHUEM (DOPMYIT ATTMHBI OKPYKHOCTH U JJTMHBI TyTH
OKPYKHOCTH, GOpMYIT IuToIaaen puryp;

peiaTh NPAKTHYCCKUC 3ada9U, CBA3AHHBIC C HAXOKACHUCM I'COMCTPUICCKUX BCINYNH (I/ICHOJ'IB3y$I
IpH HEOOXOIMMOCTH CIIPABOYHUKH U TEXHHUYECKUE CPEIICTBA).

Bbll’lyCKHuK noJiyuyum 603MOIHICHOCHb HAYHUUMbCA.!

BbIUUCTAMb NAOWAOU PUSYD, COCIABIEHHBIX U3 08VX UM Doee NPAMOY20NbHUKOS,
napannenocpammos, mpey2oibHUKos, Kpyaa u cekmopa,

BblHYUCIAAMb I’UZOM/;GOM MHO20Y20NIbHUKO6, UCNOb3YVA OMHOULEHUA PpABHOBEIUKOCMU U
pasrnococmaesiieHHocmu,

NPUMEHAMb aneeopauyeckull U mpueoHOMempudecKull annapam u uoeu O8UNCeHUs NPU peuleHuu
3a0ay Ha 8vlYUCTIeHUe niowadel MHO20Y20/IbHUKOS.

Koopaunarsi

BrlltyCKHMK Hay4uTcs:

BBIUUCIIATH AJTUHY OTpe3Ka 10 KOOPAHHATAM €TI0 KOHIIOB; BHIYUCIISATH KOOPAUHATHI CEPEAUHbI
OTpE3Ka,
MCIOJIb30BaTh KOOPJAMHATHBIN METOA JUIsl U3yYeHHs] CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Bbll’lyCKHuK nojiyuyum 603MOIHNCHOCMb.!

081a0emsv KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha BbIYUCTEHUS U OOKA3AMENbCMBA,
npuobpecmu onvlm UCNOIb308AHUSL KOMABLIOMEPHBIX NPOSPAMM OJi AHAIUZA YACMHBIX CIY4aes
B3AUMHO20 PACHONONCEHUSL OKPYHCHOCIEN U NPIMBLX,

npuobpecmu onvim 8bINOJIHEHUs NPOeKmos Ha memy «lIpumenenue KOOpOUHAMHO20 Memooa npu
peuteHu 3a0ay Ha GbIYUCTIEHUS. U OOKA3AMENbCIEAN.

BekTopsl

BrllyCKHMK HayduTes:

OIIEpUPOBATh C BEKTOPAMU: HAXOAUTh CyMMY M Pa3HOCTh ABYX BEKTOPOB, 3a/laHHBIX T€OMETPUUYECKH,
HaxOJUTh BEKTOP, PaBHBII IPOU3BEACHUIO 33JAHHOTO BEKTOPA HA YUCIIO;

HaXOJUThb JUIsl BEKTOPOB, 3a/IaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI 1
pPa3HOCTH JBYX U O0Jiee BEKTOPOB, KOOPAMHATHI MPOU3BECHHUS BEKTOpa HAa YUCIIO, IPUMEHSS TPU
HE00XOIMMOCTH COYETATEIbHBIN, IEPEMECTHTENbHBIN U PaCIpeAeTUTEIbHBIN 3aKOHBI,

BBIYHUCIIATH CKAJISIPHOE MPOU3BENCHNE BEKTOPOB, HAXOJAUTh YIOJl MEXIY BEKTOPAMH, YCTAHABINBATh
NIEPIEHIUKYJIAPHOCTD MPSMBIX.

Bbll’lyCKHuK noJIydun 603MOANCHOCNIb?
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e 081ademb 8eKMOPHLIM MeMOOOM OJisL peuleHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA,
e npuobpecmu onvim GbINOIHEHUsI NPOEKMO8 HA MeMY «NPUMEHEHUEe 8eKIMOPHO20 Memood npu
peuteHu 3a0ay Ha bIYUCTIEHUS. U OOKA3AMENbCIEAN.

3. Conep:kanue y4eOHOI0 nmpeaMera
Xapakmepucmuka co0epicanusi 0CHOBHO20 00We20 00pPa308aHUsL NO MAMeMamuKe

Hacrosmass mporpamma OCHOBHOTO 0OOIIero oOpa3oBaHUs IO MaTEMAaTHKE COCTABJICHA Ha OCHOBE
OyHIaMEHTAJILHOTO si/Ipa CoOJAEpX)aHusa o0mmero obpazoBanus W TpeOoBaHHWII K pe3ynbTaTam oOOIIEro
o0pa3zoBaHMsl, NpeACTaBiIeHHbIX B DenepabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTEe OOIIEero
00pa3oBaHMs, C YYETOM IPEEMCTBEHHOCTH C I[IpMMEpHBIMH MporpaMMaMd Ui Ha4aJbHOTO OOIIEeTo
oOpazoBanus. B Hell Takke YYMTBHIBAIOTCS OCHOBHBIE HJIEM M TOJOKEHUS IIporpaMMmbl pa3BUTHS H
(hopMHUpPOBaHKS YHUBEPCATBHBIX YICOHBIX JCUCTBUH JJIsI OCHOBHOTO 00IIIEro 00pa3oBaHusI.

ConeprkaHre MaTeMaTHYECKOTro 00pa30BaHUs MPHUMEHUTEIFHO K OCHOBHOWM MIKOJIE MPEICTABICHO B BUIC
CIIEYIOIINX COJEPIKATENBHBIX pa3aesioB. ITo apudMeTHka; anredpa; GyHKIuu; BEpOSITHOCTh U CTATUCTUKA;
reomeTpusi. Hapsiny ¢ 3TuM B coziepykaHre OCHOBHOTO OOIIETO 00pa30BaHMsI BKITFOUEHBI JIBa JIOTIOJTHUTEIBHBIX
METOJIOJIOTUYECKUX pa3zelia: JOTUKAa ¥ MHOXKECTBA; MaTeMaTHKa B UCTOPUIECKOM PA3BUTHUH, YTO CBS3aHO C
peanu3anyell meiel OOMICHMHTEIICKTYAIbHOTO M OOIIEKYJIbTYpHOTO pa3BUTHs ydammxcs. ConepxaHue
KQKJOTO W3 3TUX Pa3AeliOB Pa3BOPAUYMBACTCS B COJCPIKATEILHO-METOAMYECKYIO JIMHUIO, TPOHU3BIBAIOITYIO
BCE OCHOBHBIC pa3feiibl COJEPKAHUS MAaTEeMaTHYECKOTO 00pa3oBaHMs Ha JaHHOW CTyneHH oOydeHus. [Ipu
3TOM TmepBasi JuHHUS — «JIOTMKa W MHOXXECTBa» — CIIYXKHUT IeJH OBJIAJICHUS y4YallUMUCS HEKOTOPHIMHU
AJIEMEHTaMH YHUBEPCAJTHHOTO MaTeMaTHYECKOTO s3bIKa, BTOpas — «MaremaTnka B HCTOPUYECKOM
Pa3BUTUN» — CIIOCOOCTBYET CO3AAHHIO OOIIEKYIbTYPHOTO, TYMAaHUTAPHOTO ()OHA N3YUCHHS Kypca.

Conepsxanne pasnena «ApudmeTukay CIryKuT 6301 1711 JATbHEHIIIET0 H3yUYeHUsI YIalIMMICS MaTEMAaTHKH,
CIOCOOCTBYET Pa3BUTHIO UX JIOTHUECKOTO MBIIIIEHUS, OPMUPOBAHHUIO YMEHUS M10JIb30BAThCS AITOPUTMAMH,
a TaKXKeE HpHOGpGTGHHIO MPAaKTUYICCKHUX HABLIKOB, HCOGXOZ[I/IMBIX B HOBCGI[HGBHOﬁ kn3Hu. Pa3Butne moHsTHS
O YHCJIe B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U WPPALMOHAIBHBIMU YUCIaMU, (POPMHUPOBAHUEM
MEPBUYHBIX MPEJICTABICHUN O JCUCTBUTEIBHOM 4HCIIC. 3aBEpPUICHUE YUCIOBOW JIMHUM (CUCTEMaTH3aIUs
CBEICHUI O NEeWCTBUTENBbHBIX YHCIAX, O KOMIUIEKCHBIX YHCJax), TaK K€ Kak M 0oJee CI0KHbBIE BOIPOCHI
apudmeruku (anroput™m EBkiuaa, oCHOBHAs TeopeMa apu(METHUKH ), OTHECEHO K CTYIIEHH OOIIET0 CPeTHEro
(mosHOTO) OOpa30BaHMS.

Conepxanue pasnena «Anredpa» croco0CcTByeT (HOPMUPOBAHHIO Y YUAIIMXCSl MAaTEMAaTHUYECKOTO armnapaTa
JUISL pellieHHsI 33/1a4 M3 Pa3HbIX Pa3/ieioB MAaTEeMaTHUKH, CMEKHBIX MPEAMETOB, OKPYXKAIOIIEH pealbHOCTH.
SI3BIK anreOpsl MOAYEpPKUBACT 3HAYCHNE MAaTEMAaTHKH KaK S3bIKa IS IOCTPOCHUSI MaTeMaTHYECKUX MOJIEICH
IPOIIECCOB U SIBICHUHM peanbHOro Mupa. B 3amaunm u3ydeHus anreOpbl BXOIAT TaKKe pa3BUTHE
AITOPUTMUYECKOTO MBINIICHUS, HEOOXOIMMOro, B YaCTHOCTH, ISl OCBOCHHS Kypca WH(POPMATHKH,
OBJIJICHUE HAaBBIKAMU JEIYKTUBHBIX paccyxaeHuil. IIpeoOpa3oBanue CHMBOJIBHBIX (OPM BHOCHUT
crienuuYecknii BKJIQJA B Pa3BUTHE BOOOPAKEHMS YdYaIIUXCs, UX CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOpYECTBY. B OCHOBHOIi 1IKOJIE MaTepuai TPyNIUPYeTcss BOKPYT PallMOHATIBHBIX BBIPAKEHHH, a BOTIPOCHI,
CBSI3aHHBIE C  HPPAlMOHAIBHBIMH  BBIDAKCHUSAMH, C TPUTOHOMETPHYECKHMH  QYHKIUSIMH WU
peoOpa3oBaHUsAMH, BXOJAT B COJIEpKAHNUE Kypca MaTeMaTHKH Ha CTapIIei CTyleH! 00y4eHus B IIKOJIE.

Coneprxanue pazziena « DyHKIMI» HAIEIEHO Ha TOJTYYCHUE ITKOJIbHUKaMH KOHKPETHBIX 3HAHUH O (QyHKITHH
KaK Ba)KHEHIIEH MaTeMaTW4eCKOH MOJIENH ISl ONMHCAHHS W WCCIEAOBAHMS Pa3HOOOPA3HBIX IPOIECCOB.
W3yuenne 3Toro maTepuaia CriocOOCTBYET Pa3BUTHIO y yJaIlUXCsS YMEHHUS UCTIOIb30BATh PA3TUYHBIC S3bIKU
MaTeMaTHUKH (CIIOBECHBINM, CHMBOJIMYECKHM, Tpad)UuECKHii), BHOCHT BKJIAJ B JOPMUPOBAHUE MPEACTABICHUIN
0 pOJIY MaT€MaTUKU B Pa3BUTUU LUBWIM3ALKUU U KYJIbTYPBL.

Pasnen «BeposTHOCT U CTAaTUCTHKa» — O00S3aTeNbHBIH KOMIIOHEHT UIKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIIUN €ro MPUKIATHOE U MPAKTUYECKOe 3HaUeHHE. DTOT MaTeprail HEOOXO0AUM, MTPEKIE BCETo, [T
dbopMupoBanus y ydamuxcs (QYHKIIMOHATLHOW TPAMOTHOCTH — YMEHHUS BOCIPUHUMATh M KPUTHYECKH

aHAJIM3UPOBATh MH(OPMALIHIO, TPEACTABICHHYIO B pa3InYHbIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTMX pEaJIbHBbIX 3aBUCUMOCTEN, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. M3yueHne ocHOB
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KOMOMHATOPUKHU MO3BOJIUT y4YalleMyCsl OCYLIECTBISATh PACCMOTPEHHUE CIIydaeB, Mepedop M MOJCYET uucia
BapHAHTOB, B TOM YHCJIC B IPOCTEHINNX MPUKIIATHBIX 3a/1a4ax.

[Tpu u3y4eHUU CTATHCTUKU U BEPOATHOCTU OOOTAIIAIOTCS MPEJICTABICHHUS O COBPEMEHHOW KapTUHE MHpa U
METOAAX €ro HccieloBaHusA, (OpPMHUPYETCS NOHHMMAaHHE pPOJIM CTATUCTUKM KaK HCTOYHHKA COLMAIBHO
3HaYMMOI MH(OPMAIMK U 3aKJIabIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIICHHS.

Llenp comepkanus pazgena «l'eomMeTpus» — pPa3BUTh Yy YYAIIUXCsl MPOCTPAHCTBEHHOE BOOOpakeHHE M
JIOTUYECKOE MBILIUICHUE TyTeM CUCTEMATUYECKOTO U3yYEHUSI CBOMCTB T€OMETPUUYECKUX (PUTYp Ha MIOCKOCTH
" B MMIPOCTPAHCTBC U IPUMCHCHUA 3TUX CBOMICTB Ipu pCHICHUUN 3a1a4 BBIYUCIIUTCIIBHOI'O U KOHCTPYKTUBHOI'O
xapakrepa. CylecTBeHHasi pojib MPU ATOM OTBOJUTCS Pa3BUTHIO TeomMeTpuueckoid MHTynnuu. CoueTaHue
HarlIiJHOCTU CO CTPOT'OCTHIO SABJIACTCA HEOTBbEMJIEMOM YacThIO reoOMCTPHUICCKUX 3HAHUH. MaTepHan,
oTHocsamuicss kK Onokam «KoopauHatel» u «BekTopbl», B 3HAYUTEIBHON CTENIEHHM HeEceT B cebe
MCKIPCAMCETHBIC 3HAHUA, KOTOPBIC HAXOJAT NPUMCHCHUC KaK B PA3JIMYHBIX MATCMATUUCCKUX JUCIHUIIIINHAX,
TaK U B CMEXHBIX IPEAMETaX.

OcobenHocThIO pazzena «Jlormka W MHOXKECTBA» SBIISICTCS TO, YTO TPEACTABICHHBIH B HEM MaTepHall
MPEUMYIIECTBEHHO HW3Yy4YaeTcsi MPU PACCMOTPEHUU PaA3JIMUHBIX BONPOCOB Kypca. COOTBETCTBYHOLIUH
MaTrepua HalleJICH Ha MaTeMaTHIeCKOE Pa3BUTHE ydanuxcs, GOPMUPOBAHUE Y HUX YMEHHsI TOUHO, COKATO U
SICHO M3JIaraTh MbICJIA B YCTHOW Y TMCbMEHHOM PEYH.

Paznen «MaTtemaTuka B MCTOPUYECKOM Pa3BUTHHY INpEIHA3HAYEH s (OPMHUPOBAHUS TPEACTABICHUN O
MaTeMaTHKe KaK 4YacTH YeIOBEYECKOH KyJIbTYypbl, A OOIIEro pa3BUTHs IIKOJIBHUKOB, AJIS CO3JaHUS
KYJIBTYpHO-UCTOPUYECKOH cpenbl o0yueHus. Ha Hero He BBIAENSETCSA CHEUUATBHBIX YPOKOB, YCBOGHHE €ro
HE KOHTPOJIUPYETCS, HO COJAEpXkKAHMUE TOro pasjiesia OpraHMYHO MPUCYTCTBYET B y4eOHOM Mpolecce Kak
CBOEr0 pojAa TYMaHHUTApHbII (OH TpPU PACCMOTPEHUH MPOOIEMATHKH OCHOBHOTO  COJEPKaHHS
MaTEeMaTH4eCKOro 00pa3oBaHuUs.

I[aHHaH nporpamma 1O MAaTCMATUKE IJIid OCHOBHOHW MIKOJIbI SABISAECTCS JOTHYSCKUM MpOAOJIZKCHUEM
IporpamMmaIl IJIsd HadaJIbHOU IIKOJIBI U BMECTE C HEH COCTaBIIICT OIIMCAaHUE HCIIPCPBIBHOT'O KypCa MATCMATHUKN
¢ 1-ro mo 9-# kiacc 001e00pa3z0BaATEIHLHOM MIKOJIBI.

MATEMATHKA S kaacc

HarypajbHble ynciia

JlecsaTuuHas cuctemMa cuuciaeHus. Pumckas Hymepanus. ApupMeTrnueckue JeicTBUs Hall HATypalbHBIMU
yuciamu. CTeneHb ¢ HaTypaJbHbIM TMOKa3aTesieM. 3aKOHbI apu(PMETHUESCKUX JICHCTBHIA:
IIEPEMECTUTENBHBIN, COUETATENbHBIN, pacpenenuTenbHblid. Okpyrienue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIIEHUN. [[eTTeHne ¢ 0OCTaTKOM.

OO0ObIKHOBEHHBIE IPOOH

OcHoBHOE cBoOHCTBO ApoOu. CpaBHeHHE qpodeit. ApudmeTnieckre AeHCTBHS ¢ OOBIKHOBEHHBIMH JIPOOSIMU:
CJIO’KE€HHE U BBIYMTAaHUE IpoOeii C OIMHAKOBBIMU U C Pa3HBIMU 3HAMEHATENAMHU (IPOCTeHIINe caydan),
YMHOXXEHUE U JieNieHHe 0OBIKHOBEHHOM po0H Ha HaTypasibHOE YKcio. HaxoxaeHue yacTu oT 1esoro u
LIEJIOTO0 10 €r0 YacTH B J1Ba MpUEMA.

Hecarnunasi 1podb

CpaBHeHuE IecITUYHBIX Jpobeit. ApudmeTndyeckue AeUCTBUS ¢ AecATUUHBIMU ApoOsimu. [IpencraBnenue
JECATUYHON IpoOU B BHIE OOBIKHOBEHHOM IpOOH U OOBIKHOBEHHOU B BUJIE IECATHIHOM.

TexcToBBIC 3a1a4YH

PemieHnune TekcToOBBIX 3a/1a4 apu(pMETHUECKUM cllocoOoM. MaTeMaTH4ecKknue MOAEIN pealbHbIX CUTYyalluil
(MOArOTOBKA YYAIIMXCS K PEIICHUIO 33124 aJIreOpaniyecKuM METOJIOM).
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HN3mepenus, npudInKeHsl, OLEHKH

Enununb! usmepeHus JUIMHBL, I010aau, 00beMa, MacChl, BpeMEHH, CKOPOCTU. Pa3Mepsl 00BEKTOB
OKpPY>KaIoIllero Hac MHUpa (0T 3JIEMEHTAPHBIX YacTHIl 10 BcenenHoit), ImuTenbHOCTh MPOLECCOB B
OKpPY’KaroIlleM Hac MUpE.

[IpencraBieHre 3aBUCIMOCTH MEX]Ty BETMYMHAMHE B BHJIE (DOPMYIL.
IIpoueHTsI

Haxon(;[eHHe MpOoNLCHTAa OT BCIIMYUHDBI, BSJIMYUHLI 11O €€ ITPOLCHTY.
HauvanbHble cBeleHNsI Kypca ajaredpbl

AsredOpanyeckue BbIpasKeHU s

BykBenHble BeIpaxkeHUsI (BbIpaXXEHUS C IEpEeMEHHbIME ). YncI0BOe 3HaUeHHe OYKBEHHOTO BHIPAKEHUS.
Yuporienne BeIpaXeHUH (IpOCTEHIINe CIydan MPUBEACHHMS MOAOOHBIX ClIaraeMbIX).

VYpaBuenue. Kopenb ypaBHeHus. Perienue ypaBHeHHI METOJIOM OTBHICKAHMSI HEM3BECTHOI'O KOMIIOHEHTA
nencTBus (MMPOCTEHINE CIydan).

Koopaunartsi

Koopaunataslii myd. M300paskeHue yrcea TOUKaMyd KOOPAWHATHOTO JIyva.
HayanbHble NOHATHA U (PAKTHI Kypca reoMeTpuu

I'eomeTpuyeckue purypsl u Tesna. PapeHCTBO B reomeTpuu

Touka, psiMas U IIOCKOCTh. Paccrosuue. OTpe3ok, 1yd. JlIomanas. [IpsmoyronbHuK. OKpyKHOCTb U KPYT.
LenTp, panuyc, auamerp. Yroa. Ipsamoit yron. Octpsle u Tynsle yribl. Pa3zBepHyThlil yroi. buccektpuca
yria. CBOMCTBO OMCCEKTPUCHI yTiIa.

Tpeyronsauk. Buasl TpeyronbHukoB. CyMMa yriioB TPEYroabHHUKA.

[TepnienaukynsipHOCTh NpsiMbIX. CepeuHHbBINA epneHANKYIsp. CBOMCTBO CEPEIMHHOTO NEPIECHIUKYIIIpA K
oTpe3Ky. Harmsiaple npeacTaBieHns: 0 IpOCTPAaHCTBEHHBIX TeNax: KyOe, mapajiesienunesie, mpusme,
nupamue, mape, chepe, Konyce, HuinHape. Pa3BepTka npsMOyroiabHOTo napaelenumnesaa.

H3mepenne reomeTpu4ecKux BeJTUYHH

JlnunHa otpeska. JlnuHa JJOMaHOU, IEPUMETP TPEYTrOIbHUKA, IIPSMOYTOJIbHUKA.
Paccrosaue Mexay 1Bymsa Toukamu. Macmtal. PaccTosiHue OT TOUKH 710 TPSMOH.
Bennuuna yrna. I'pagychHas mepa yria.

[TonsaTue o momaau Wiockux Guryp. PaBHocoCTaBieHHBIC U PABHOBEIUKHE (PUTYPHI.

IIepumetp u mIomans NpAMoyroiabHuka. [lmomans npsMoOyrosbHOro TpeyrojabHUKa, IUIOMAb
IIPOU3BOJILHOTO TPEYrOJIbHUKA.

O6bem Tena. @opMyiibl 00beMa MPSIMOYTOILHOTO TTapayUieenunesaa, Kyoa.
J1eMeHTbl KOMOMHATOPUKH
JlocToBepHBIE, HEBO3MOXKHBIC U ClydaliHble cOObITHS. [lepebop BapraHTOB, IepEBO BapHUAHTOB.

MATEMATHKA 6 kaacc
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Apudmeruka.
PanyoHaJbLHBIE YHCJIA
[enble yncna: MOJI0KUTENBHBIE U OTPULIATENBHBIE U HYJIb. Moaynp uncna. CpaBHEHHE pallMOHAIbHBIX

yucen. ApudMeTHIecKue ACUCTBUS C PAllMOHAILHBIMU YiciIaMu. YucioBeie BeipakeHus. [Topsaox
JEHCTBUI B HUX, HCIIOJIb30BAHUE CKOOOK. 3aKOHBI apu(PMETUUECKUX IEHCTBUH.

[IpouenTsl. HaxoxieHue mpoieHTa OT BETUYUHbI, BETUYUHBI 110 €€ MPOLEHTY, MPOIEHTHOTO OTHOLICHUSI.
3ajaun ¢ pa3HbIMU MPOLICHTHRIMU 0azamu. OTHOIIEHUS. BbIpakeHre OTHOIICHUS B TIPOIICHTAX.
[Tponopuus. [TponopiinoransHbie U 00paTHO MTPONOPIIUOHATHEHBIC BETUYHUHEI.

HarypajbHble ynciia

JenumocTh HaTypalibHbIX uKcell. [Ipu3naku aenumoctu Ha 2,3,5,9,10. IIpocThie 1 cocTaBHbBIE YUCIA.

Paznoskenre HaTypaabHOTO YKCIIa HAa MPOCThIC MHOKUTENH. HanbonpImmii o01muil 1enuTens 1 HauMeHbIIIee
o01iee KpaTHoe.

Apoodu

Apudmernueckue aectBus ¢ Apoosmu (mpumensss HOK). Haxoxkaenne yactu OT mesioro 1 1esoro 1mo ero
YaCTU B OJIUH NPUEM.

HavanbHble cBeleHus1 Kypca ajaredpsbl.

AsiredOpanyeckue BbIpaskeHHsl. Y PaBHEHUSI

bykBenHblie BeIpakeHus. YnciioBoe 3HaueHUEe OYKBEHHOTO BBIPAKEHUS. Y IPOIIEHUE BEIPAKCHUM.
ANTOpUTM pEIlIEHUs] yPaBHEHUS IEPEHOCOM CJIaraéMbIX M3 OJTHOM YacTH ypaBHEHHUs B Ipyryro. Pemenue
TEKCTOBBIX 3a]a4 airedpanyeckuM MetogoM. OTHomeHus. [IponopiroHaIbHOCTh BETHYUH.
Koopaunarsi

KoopaunaTtaas npsmasi. M300paxenne ynces TOYKaMu KOOPAMHATHOM NpsSMOH. ['eoMeTpruieckuii CMbICI
MOAYJIS yKciia. YUCIIOBbIE IPOMEXKYTKH, HHTEPBA, OTPE30K, 1yd. Dopmyiia pacCTOSIHUSA MEXAy TOUKaMHU Ha
KOOPAMHATHOU MPsIMOM. JIeKapTOBBI KOOPAMHATHI HA INIOCKOCTH, KOOPIAUHATHI TOYKH.

HayanbHble NOHATHA U (AKTHI Kypca reOMeTpUM.

I'eomeTpuueckne Gurypsl v T€J1a, CAMMETPHS HA MJIOCKOCTH

enTpanbHas u oceBasi cummetpus. [lapannensHocTh npsiMbix. OKpy>XHOCTB U Kpyr. Hucno I1. J{nuna
okpyxHocTH. [Tnomans kpyra. Harnsaaeie npencrasieHus o mape, cgepe. @opmybl miomiaim
MOBepXHOCTU cepbl 1 00BEMA T1apa.

JyieMeHThI Teopuu BeposiTHocTeil. [lepBbie mpeacraBieHnsi 0 BEPOATHOCTH

Yucao BCEeBO3MOXKHBIX HCXOO0B, IPaBUJIO IMPOU3BCACHUA. BHaFOHpI/ISITHBIC )41 He6HaFOHpI/I$ITHBIe HNCXOIHbI.
[Toacuér BeposATHOCTH COOBITHS B IPOCTEUIIINX CITydasiX.

AJIT'EBPA 7 kaace

MartemaTnuyeckuil s13bIK. MaTeMaTH4eckass MOaeJIb
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Uucnosele u anredpandeckue BeipakeHus. [lepemMennas. JlonyctumMoe 3Ha4eHHE IEPEMEHHOM.
Henonycrumoe 3Hauenne nepemeHHou. [lepBeie mpeacTaBIeHUs] O MATEMATHYECKOM SA3BIKE U O
MareMaTu4eckoil MoAenu. JInHeHHbIe ypaBHEHHS C OTHOW IEPEMEHHOM.

JIuHeitHbIe ypaBHEHUS KaK MaTeMaTUYECKUE MOJEIH peaibHbIX cuTyani. KoopauHnatHas npsiMasi, BUJIbI
IIPOMEKYTKOB HA HEM.

JIuneiiHas pyHKUHUA

KoopaunaTtHas TiI0CKOCTh. AITOPUTM OTBHICKaHHUSI KOOPJIMHAT TOUYKHU. AJITOPUTM MTOCTPOCHHS TOUKH M (a;
b) B IpsIMOYTOJIBHOM CHCTEME KOOpUHAT.

JluneliHoe ypaBHEHHUE C IBYyMs IepeMeHHbIMH. Pemenue ypaBuenus ax + by + ¢ = 0. I'paduk ypaBHeHUsI.
AnropuT™M nocTpoeHus rpaduka ypaBHeHus ax +by + ¢ = 0.

Jluneiinas gynkius. HezaBucumas nepeMenHast (apryMeHT). 3aBucuMas repeMennas. [ paguk nuHeiHon
¢ynkuuu. Hanbompiiee 1 HauMeHblIee 3Ha4eHUs IMHEHHOHN (yHKIINK Ha 331aHHOM IIPOMEKYTKE.
Bo3spacranne u yobiBaHUE JIMHEHHOW PYHKITUH.

Jluneiinas pyHkuus y = kx u ee rpaduxk.

B3aumMHoe pacronoxxenue rpaduKoB JTUHEHHBIX QYHKIUI.

CucreMbl IBYX JTHHEHHBIX YPABHEHHUIi ¢ IBYMsI lepeMEeHHbIMHI

Cucrema ypaBHeHuil. Pemenne cucreMsl ypaBHeHUH. ["padnyeckuii MeTO ] pelieHus CHCTEMBbl YpaBHEHHH.
Mertox moJICTaHOBKU. MeTo] anredpandeckoro CI0XKeHHUs.

CucreMsl IByX JIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH KaK MaTEMAaTHUECKHUE MOJIENH PEAJIbHBIX
CUTYaIHi (TEKCTOBBIC 3a/1a4N).

CreneHb ¢ HaATypaJILHBIM NOKa3aTeJIeM

Crenenb. OcHoBanue creneHu. [Tokaszarens creneHu. CBOMCTBA CTENEHU C HATypaJIbHBIM IIOKa3aTEIIEM.
YMHOKEHUE U IeJICHUE CTEIICHEW ¢ OIMHAKOBBIMU NTOKa3aTreasiMu. CTENeHb ¢ HYJIEBBIM I1I0KA3aTEIIEM.

OnHouwnenbl. Onepauyuu HAX OAHOYJIEHAMHU
Opnounen. Koaddumment onnounena. CrannaptHelil Bua ogHowieHa. [1og00HbIe OTHOUICHBI.

CrnosxeHue 0JHOWICHOB. Y MHOXKEHHE OHOWIEHOB. Bo3BeieHNE 0/THOUJIEHA B HATYpaIbHYIO CTEIIEHb.
JleneHue oJHOWIEHA Ha OJJHOUJIEH.

MHoro4jieHbl. ApupMeTHYECKHE ONePAIMU HAI MHOTOYJIEHAMHU

Muorounes. Ynensl Muorounena. /Isywien. Tpexunen. [IpuBenenne noqoOHBIX WIEHOB MHOTOUJICHA.
CrangapTHBIN BUJI MHOTOWICHA.

Crno’keHre 1 BEIYUTAHHE MHOTOYJICHOB. Y MHOKEHHE MHOT'OUJICHA Ha OJJHOYJICH. VMHOXEHIE MHOTOUJICHA
Ha MHOI'OYJICH.

KBagpat cymmbl 1 kBazipat pa3HOCTH. PazHocTh KBapaToB. PasHOCTh KyOOB U cymMMa KyOOB.

HCJ'ICHI/IC MHOIo4JI€Ha Ha OAHOYJICH.
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Pa3no:xeHue MHOTO4/1€eHOB HA MHOKUTEIU

Brinecenne o61ero MHOKUTENS 32 CKOOKH. Crioco0 rpynmupoBkd. Pa3noxxenne MHOTOUYICHA HA
MHOKHTEJH C TIOMOIIBI0 (POPMYIT COKPALIEHHOTO YMHOXKEHUS, KOMOWHAIIUU pa3InYHBIX MPUEMOB. MeTo
BbIJIETICHUS TIOJHOTO KBajpaTa.

[Tonstre anredpanyeckoii npodu. CokpaleHne anredopandeckoit 1poou.

ToxnectBo. ToxxaecTBeHHO paBHbIE BhIpakeHUs. ToXaeCTBEeHHBIE IPe0Opa3oBaHusl.

Oyuknus y = x?

®ynkuus y = x°, ee coiicTra u rpaduk. OyHKIMS ¥ = -x°, e CBONWCTBA U rpaduk.

I'paduaeckoe perneHue ypaBHEHHIA.

Kycounas ¢pynkums. Urenue rpaduka pyakuun. O6aacTs onpenencHus pyakuun. [lepBoe npencrabieHne
0 HempepbIBHBIX QyHKIMIX. Touka pa3peiBa. PazbsicHeHne cMbica 3anucH y = f(x). DyHKIHOHAIbHAS
CHUMBOJIHKA.

Oo6o6marmee nopropenne (9 4)

TFEOMETPHUA 7 kaacc

HagaabHble reOMETpUICCKHE CBCACHUA

[Ipocreitmme reomeTpuueckue GUTYpHI: MpsiMasi, TOUKa, OTPE30K, Iy, yroj. [lonsTue paBeHCTBa
reoMeTpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIIIOB. MI3MepeHne oTpes3koB, JUIMHA OTpeska. M3mepenue
YIJI0B, IpagycHas Mepa yriia. CMexHbIe 1 BepTUKAIIbHbIE YTJIbl, UX CBOMCTBA. [lepneHauKyspHbIe IpsSMBbIe.

OcHognas yenb — CUCTEMaTU3UPOBATh 3HAHUS YUAIIUXCs O IPOCTEHIINX reOMEeTPUUECKUX QUTypax U Ux
CBOWCTBaX; BBECTH MOHITHE PaBEHCTBA (HUTYD.

B nmanHo# TeMe BBOASTCS OCHOBHBIE TEOMETPUYECKHUE TTOHATUS M CBOMCTBA MPOCTEHIITNX T€OMETPUUECKUX
¢buryp Ha OCHOBE HAIJIAIHBIX MTPEICTABICHUN yJaIluXcst MyTeM 0000IEHHs OUEeBUAHBIX WIIK N3BECTHBIX U3
Kypca MaTeMaTuku 1—6 ki1accoB reomeTpruueckux (HakToB. [IoHSITHE aKCHOMBI Ha HAYaILHOM 3Tarie
00y4eHHs HE BBOJUTCS, M CAMH aKCHOMBI He (POpMYIHPYIOTCs B IBHOM Buje. HeoOxonumble HCXOTHBIE
TTOJIOXKEHH S, HA OCHOBE KOTOPBIX N3y4alOTCS CBOMCTBA TEOMETPUICCKUX (UTYP, TIPUBOIITCS B
OHHC&TGHBHOﬁ (bopMe. HpI/IHI_[I/IHI/IaJII:HBIM MOMCHTOM I[aHHOﬁ TEMBI ABJISICTCS BBECACHUEC ITOHATUA paBeHCTBa
TreOMETPUUYECKHUX (PUTYp Ha OCHOBE HATJISATHOTO

IIOHATHUS HAJTOKCHUSI. OnpeﬂeneHHoe BHUMAHHUEC TOJI’)KHO yI[G.H}ITBC}I HpaKTI/I‘-IGCKI/IM HpI/IJIO)KGHI/IHM
T€OMETPUUYECKHX TTOHSATHH.

TpeyrojibHukun

Tpeyronsuauk. [Ipu3naku paBeHCTBa TpeyroabHUKOB. [leprieHauKymsip K mpsaMoil. Menuanbl, OMCCEKTPUCHI
Y BBICOTHI TPEYroJibHUKA. PaBHOOEJpEHHBIN TPEYTOJIBHUK U €r0 CBOICTBA. 3a1a4K Ha TIOCTPOCHHUE C
MTOMOUIBIO UPKYJIIS U TUHEHKH.

OcHogHas yenb — BBECTH MOHSATUE TEOPEMBI; BRIPAOOTaTh YMEHUE JI0Ka3bIBATh PABEHCTBO TPEYTOJIBHUKOB C

MOMOIIBIO U3YYEHHBIX MTPU3HAKOB; BBECTH HOBBIM KJIACC 33/1a4 — Ha MOCTPOCHUE C TTOMONIBIO IIUPKYIIS U
JIMHENKH.
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[Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB SIBISIOTCS OCHOBHBIM Pab04MM aIfapaToM BCEro Kypca T€OMETpHUH.
JlokazarenbCcTBO OOJIBINEH YaCTH TEOpPEM Kypca M TaKXKe PEeLIeHHe MHOTHX 3a/1a4 POBOJAUTCS 110
ClIeyIoIel cXeMe: MOMCK PaBHBIX TPEYrOJIbHUKOB — OOOCHOBAaHUE MX PABEHCTBA C TIOMOIIbIO KAKOT0-TO
IIPU3HAKa — CJIEJICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYIOJbHUKOB. [[prMeHenne npru3HakoB paBeHCTBA
TPEYTrOJIbHUKOB IIPU PELICHUH 33/1a4 JAET BO3MOKHOCTh MIOCTEIIEHHO HAKAIUIUBATh OIBIT IIPOBEICHHUS
JI0Ka3aTENbHBIX paccykaeHni. Ha HauaibHOM 3Tare n3y4eHus U NpUMEHEHUs IPU3HAKOB PaBEHCTBA
TPEYrOJIbLHUKOB 11€J1€CO00Pa3HO UCIOIB30BATh 33J]a4l C TOTOBBIMHU YEPTEKAMHU.

IMapaJiejbHbIE TPAMbBIE
[Ipu3Haky napayuieaIbHOCTH MPSIMBIX. AKCHOMA NapajuleabHbIX NpAMbIX. CBONCTBA NapauieIbHBIX MPSMBIX.

Ocno6nas yenb — BBECTH OJHO U3 BAXHEMIINX MOHATUI — MOHATUE MAPAIJIENIbHBIX MIPSMBIX; 1aTh IEPBOE
IpeJCTaBICHUE 00 aKCHOMaX U aKCMOMAaTUYECKOM METOJI€ B TEOMETPUH; BBECTH aKCUOMY NapaslIeIbHbIX
IPSMBIX.

[Tpu3HaKy U CBOMCTBA MapajuIeIbHbIX NPSMBIX, CBI3aHHBIE C YTIaMH, 00pa30BaHHBIMU IIPH MTEPECCUCHUU
IBYX MPSIMBIX CEKYILIEH (HaKpecT JIeXKALMMH, OJHOCTOPOHHUMHM, COOTBETCTBEHHBIMHU ), IIUPOKO
UCTIOJIB3YIOTCS B JAIbHEHIIIEM IPU U3yYSHUN YEThIPEXyTrOJIbHUKOB, MOJOOHBIX TPEYTOIbHUKOB, TIPU
PEILIECHNN 33/1a4, a TAKXKE B KypCe CTEPEOMETPHH.

CooTHOIIEeHUsI MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHUKA

Cymma yriioB TpeyrosibHuKa. COOTHOLIEHHE MEXAY CTOPOHAMU U YIVIaMU TpeyrosibHuKa. HepaBeHCTBO
TpEeyrojabHuKa. IIpAMOyroybHbIE TPEYTOJIbHUKH, UX CBOMCTBA U IPU3HAKK PABCHCTBA. PaccTossHME OT TOUKH
10 npsAMou. PaccrosiHue Mexay napajuieabHbIMU IpsMbIMU. [IocTpoeHne TpeyronbHuKa 1o Tpem
JJIEMEHTaM.

OcHosHas yenb — pacCMOTPETh HOBbIE HHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJbHUKOB.

B nanHo# TeMe ToKa3bIBAETCS OJHA U3 BAXKHEUIINX TEOPEM I'€OMETPUUA — TEOPEMA O CYMME YIJIOB
TpeyrojabHuKka. OHa Mo3BOJISET JaTh KiIacCU(PUKAIINIO TPEYTOJIbHUKOB 10 YIiaM (OCTPOYTOJIbHBIH,
MPSIMOYTOJIbHBIN, TYMIOYTOJIbHBIN), a TAK)KE YCTAHOBUTh HEKOTOPbIE CBOMCTBA U MPU3HAKU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTHE paccTOSIHUA MEXAY NapaJIEIbHBIMHU IPSIMBIMHA BBOJAMTCS HA OCHOBE JJOKAa3aHHOM MPEBAPUTENBHO
TEOPEMBI O TOM, UTO BCE TOUKHU KaXJA0W U3 JBYX NapaLICIbHBIX MPSIMBIX PABHOYIAJIEHBI OT APYIrOi MPSIMOM.
DTO NOHATHE UTPAET BaXKHYIO POJIb, B YACTHOCTH HUCIIOIB3YETCS B 3a/1a4ax Ha MOCTPOECHUE.

[Ipu pemennu 3a1a4 Ha MOCTPOEHUE B 7 KJIACCe CIAEAYET OTPAHUYUTHCS TOJIBKO BBIIOJIHEHUEM U ONMCAHUEM
MIOCTPOCHUSI UCKOMOM QUryphl. B 0TAE€TBHBIX Cllydasx MOKHO IMPOBECTHU YCTHO aHANU3 U J0KA3aTeNbCTBO, a
3JIEMEHTBI UCCIIEIOBAHUS JOJKHBI IPUCYTCTBOBATH JIMILIB TOTAA, KOTAA 3TO OTOBOPEHO YCIOBHUEM 3a/1a4H.

IHoBTOpenue. Pemienue 3agau

Ocnosnas yens. I10BTOpUTH, 3aKpenUTh U 00001UTHL OCHOBHBIE 3Y H, momyueHHbIe B 7 Ki1acce.

AJIT'EBPA 8 kjaacce

AsredOpanyeckue 1poou
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[TonsTue anredpandeckoit Apoou. OCHOBHOE CBOMCTBO anredpanveckoit apoou. CokparieHue
anreOpandeckux Apooei.

CroxeHre 1 BBIUUTaHUE alre0pandecKux ApoOeii.
YMHOXEHUE U AelIeHne anreOpandeckux apooeii. Bo3senenue anredOpanveckoi ApoOH B CTEIIEHb.

PanmonansHoe BeIpakeHue. PanimonansHoe ypaBHeHUe. Penienre parmoHalbHBIX YpaBHEHUH (TTepBbIe
MPEACTABJICHHUS).

CrerneHns ¢ OTPULATCIILHBIM LCJIBIM ITOKA3aTCJIICM.
DOyHKUMA y = \x. CBoiicTBa KBA/IPATHOI0 KOPHS

Parnmonansubie yncna. [TonaTre KBaApaTHOTO KOPHS U3 HEOTPULIATEIBHOr0 yKcia. MppanronanbHbie
yuciia. MHOXKECTBO NEHCTBUTEILHBIX UHCE.

@ynkius y =Vx , ee cBoiicTBa 1 rpaduk. Beimykmocts GyHKimu. O6IacTh 3HAYCHHH QYHKIIHH.
CaoiicTBa KBajipaTHBIX KopHEH. [IpeoOpa3zoBanne BEIpaXKeHH, COAEPIKAIUX OTEPALIUI0 U3BIICUCHUS
KBaJpaTHOrO KOpHs. OcBOOOXKICHHE OT UPPALMOHATIHLHOCTH B 3HaMeHarene Apoou. Moaynb
necTBuTensHOro yncna. I'papuk GyHkuum y = | x| . ®opmyna \x? = | x| .

KBagparununas pynkuus. @ynkuus y = k/x

dynkuusa y = ax’, ee rpaduk, CBOHCTBA.

®Oynkius y = k/x, ee cBoiictBa, rpaduk. [‘unepbona. Acumnrora.

IMoctpoenwue rpadukos Gyukuuii y = f (x+1), y= f{x)+m, y =f (x+1)+m, y = - f(x), 110 u3BeCTHOMY rpapuKy
ysxmn y =f(x).

KBanpatusiit Tpexuwien. KBanparuunas ¢yHkuus, ee cBoiictBa u rpaduk. I[loHsTHe orpaHndeHHOM
¢byakuuu. [Toctpoenne u uTeHne rpa@uKOB KYCOUHBIX (DYHKIIHMMA, COCTaBICHHBIX U3 QyHKIUN y =C, y =
kx+m, y =k/x, y = ax’ +bx +c, y =\x, y = |x|

I'paduueckoe penieHne KBaJpaTHBIX YPAaBHECHHIA.

KBanparnbie ypaBHeHHsA

Ksagparnoe ypaBaenue. [IpuBenennoe (HenmpuBeaeHHOE) KBaapaTHOe ypaBHeHue. [ToHOe (HemomHoe)
KBazipaTHOEe ypaBHeHue. KopeHb kBagpaTHOro ypaBHeHUs. PelieHue KkBagpaTHOro ypaBHEHHsI METOI0M

Pa3I0XKEHUA HAa MHOXUTEIIN, METOAOM BBIACIICHUSA ITIOJTHOT'O KBaJgpara.

JuckpuMuHanT. @opMysbl KOpHEN KBaJIpaTHOTO ypaBHeHus. [lapameTp. YpaBHeHue ¢ mapaMeTpoM
(HauabHbBIE PEICTABIICHNUSA).

ANTropuTM pellIeHUs] PalMOHAIBHOTO ypaBHEHUS. bukBagpaTHoe ypaBHeHue. MeTo BBEEHHUSI HOBOI
MEPEMEHHOM.

PaI_[I/IOHaJIBHBIe YpaBHCHUA KaK MAaTCMAaTUYCCKUEC MOJICIIN PCATIbHBIX CI/ITyaL[I/II\/'I.

YacTHble ciaydan GopMyIibl KOpHEH KBaJAPaTHOTO YpAaBHEHHS.
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Teopema Bueta. Pa3noxxeHue KBaJjpaTHOrO TpeX4WieHa HAa TUHEHHbBIE MHOKHUTEIH.
HppannonanbHoe ypaBHeHHE. MeTOT BO3BEICHUS B KBaJIparT.

HepaBencrBa

CBolicTBa YHUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemeHHoM. Pernienne HepaBeHCTB ¢ NEpeMEHHOM. JIMHEITHOE HEpaBEHCTBO. PaBHOCHIIbHBIE
HepaBeHCTBa. PaBHOoCHIIbHOE TpeoOpa3oBaHuE HEPABEHCTBA.

KBanpaTHOe HEpaBEeHCTBO. AJITOPUTM pELICHUS KBaJIpaTHOIO HEPABEHCTBA.

Bospacratomas ¢pynkuus. YOsiBaromas Gynkuus. MccnenoBanue pyHKIUH Ha MOHOTOHHOCTD (C
HCTIOJIb30BAHNUEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[TpubnuxeHHbIe 3HAaUeHUS JEHCTBUTENBHBIX YUCEN, TOTPEIIHOCTh MPUOIMKEHUS, TPUOINKEHHE 10
HEIOCTaTKy U M30bITKY. CTaHAApPTHBIN BUJ] YUCTIA.

O6o0marnee NnoBTOpeHne

TEOMETPUSI 8 kaacce

YeTbIpexyrojbHUKH

MHOroyroiabHUK, BBITYKJIBIII MHOTOYT'OJIBHUK, YETHIPEXYroJbHUK. [IapamienorpaMm, ero cBocTsa u
npusHaku. Tpanenwus. [IpsmoyronsHUK, poM0, KBaapat, ux cBoicTBa. OceBas U NEHTpaIbHasi CHMMETPHUH.

Ocnognas yenb — U3y4uTh Hanbosiee BaxKHbIEe BUbI YETHIPEXYTOJbHUKOB — MapajuieIorpaMM,
IPSIMOYTOJIBHUK, POMO, KBaJpaT, TpaIeIHio; 1aTh MpeIcTaBleHe 0 Gpurypax, o06aa1aloniux 0ceBol Win
LEHTPAITbHON CUMMETPHEIA.

I[OKaSaTG.HBCTBa OOJIBIIIMHCTBA TCOpEM JIaHHOM TE€MEI U pCHICHUA MHOTUX 3a/1a4 IMTPOBOAATCA C TOMOIIBIO
IIPHU3HAKOB PABCHCTBA TPCYT'OJIBHHUKOB, ITO3TOMY ITOJIE3HO UX ITOBTOPUTH B HAYAJIC U3YUYCHUSA TCMBI.

OceBas 1 LIEHTpaJIbHAasE CHMMETPUU BBOJSTCS HE KaK MpeoOpa3zoBaHUe IJIOCKOCTH, a KaK CBOMCTBa

reOMETPUUYECKUX (PUTYP, B YACTHOCTH YETHIPEXYTOJIBHUKOB. PaccMOTpeHUe 3TUX MOHSATUHN KaK JBUKCHHIA
IIJIOCKOCTH COCTOUTCSA B 9 Kitacce.

Ilnomann

ITonsTHe momaayu MHOTOyroybHUKa. [1nomanu npsaMoyrojbHUKa, TapajljIeorpaMma, TpeyrojabHUKa,
Tpanenuu. Teopema [Tudaropa.

OcHoénas yenb — paclIMPUTh U YIIyOUTh MOJydeHHBIE B 5S—6 KilaccaX MpeICTaBIeHHs ydaluxcs 00
M3MEPEHUH U BBIUMCIICHUH IIJIOIA/CH; BRIBECTH (POPMYIIBI IUIOLIA/IeH PSMOYTOJIbHUKA, TTapajuiejorpamma,

TpPEeYrojbHUKa, TPaNeluy; 10Ka3aTh OJHY U3 TJIaBHBIX TEOPEM reoMeTpuu — teopeMy [ludaropa.

BriBo hopMyn 1t BEIYMCIIEHUS TUIOMIAJICH IPAMOYTOJIbHUKA, TTapajuieiorpaMMa, TPEYTroJIbHUKA, Tparnenun
OCHOBBIBACTCSA Ha JIBYX OCHOBHBIX CBOMCTBaXx IUIOLIAJEH, KOTOPHIE NMPUHUMAIOTCS MCXOAS U3 HarjsJaHbIX
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Mpe/ICTaBJICHUH, a TaK)ke Ha (popMyJie MII0Ia U KBaipaTa, 000CHOBaHHE KOTOPO He ABIIAETCS 00s13aTeIbHBIM
JUTSL YYaIIuXCsl.

HerpamuimonHo# Ui MIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHONICHUH IUIOHIafeld TPEYroJbHUKOB,
MMEIOIIMX MO0 paBHOMY yriiy. OHa MO3BOJISIET B JAJIBHEHMIIEM JaTh MPOCTOE J0KA3aTEIbCTBO MPU3HAKOB
moIo0usl TPEYroJbHUKOB. B 3TOM COCTOMT OJHO W3 MPEUMYIIECTB, OOYCIOBICHHBIX PaHHUM BBEICHUEM
MOHATHUSA ILTOIIA/IN.

JlokazarenbcTBO TeopeMbl [Indaropa ocHOBBIBaeTCsl Ha CBOMCTBAxX IUIomaneit u GopMynax As miomanei
KBaJpara U NpsMOyroibHUKa. JloKa3bIBaeTcs Takke TeopeMa, ooparHas Teopeme [Iudaropa.

ITomoOHBIE TPEYTrOJIBLHUKHA

[Tono6ubie TpeyronapHuku. [Ipu3Haku nmogoOust TpeyroiabHUKOB. [IprMeHeHne nmogo0ust K AoKa3aTelbCTBY
TEOpEM U pelieHHIo 3a1a4d. CuHyc, KOCMHYC M TAHT€HC OCTPOro yIia MNpsIMOYIOJIbHOTO TPEYIOJIbHUKA.

OcHoénas yenb — BBECTH MOHATHE MOAOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKU 01001
TPEYTOJBLHUKOB U X IPUMEHEHUS; CACNIaTh EPBIH IIar B OCBOCHUH YYAITUMUCS TPUTOHOMETPUIECKOTO
arnmapaTta reoMeTpuHu.

Omnpenenenne Mog0OHBIX TPEYTOILHIUKOB JaeTCs HE HAa OCHOBE MPeo0pa3oBaHus Mo00us, a Yepe3 PaBeHCTBO
YTJIOB U MPONOPHHUOHAJIBHOCTE CXOJACTBCHHBIX CTOPOH.

[Tpu3Haku 1OAOOHMS TPEYroJbHUKOB JOKA3bIBAIOTCS C IOMOIIBIO TEOpeMbl 00 OTHOLICHHMHU IUIOLIaneit
TPEYrOJIbHUKOB, UMEIOIINX 110 PABHOMY YIIIy.

Ha ocHoBe mpu3HaKoB MoJ00Us JOKA3bIBAECTCS TEOpEeMa O CpeaHEH JTMHUU TPEYrojbHHKA, YTBEpPXKICHHE O
TOYKE MEepEeCceYeHUs] MEINaH TPEYTrOJIbHUKA, a TAKXKE J1BA YTBEPKACHUS O IMPOMOPILHUOHAIBHBIX OTPE3Kax B
NPSIMOYTOJIBHOM TpeyroJibHUKE. JlaeTcs mpecTaBieHne o MeToie MoJo0us B 3a/1a4ax Ha MOCTPOCHHUE.

B 3axiroueHure TeMbl BBOASTCS JIEMEHTBI TPUTOHOMETPUU — CHHYC, KOCUHYC M TaHI'€HC OCTpPOTO yria
IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

Okpy:KHOCTH

B3aumHoe pacnonoxenue npsmMon u okpyxHoctu. KacarenpHas K OKpy>KHOCTH, €€ CBOMCTBO U IIPU3HAK.
IlenTpasibHble ¥ BIMCaHHbIE YIibl. YeTblpe 3aMeuaTenbHble TOUKH TPEYTroJIbHUKA. BrivicanHas n onucaHHas
OKPYKHOCTH.

OcnosHas yenb — pacUIMPUTh CBEIEHUS 00 OKPY>KHOCTH, MOJYYE€HHBIE yJallUMUCS B 7 Kjacce; U3y4uTh
HOBBIE (DaKThI, CBI3aHHBIE C OKPYKHOCTbHIO; TO3HAKOMUTH YUAIIUXCsl C YETHIPbMSI 3aMeUaTeIbHBIMU TOUKaMHU
TPEYroJIbHUKA.

B nanHol Teme BBOAMTCS MHOTO HOBBIX MOHSITUA M PACCMATPUBAETCS MHOTO YTBEP)KIACHUN, CBA3AHHBIX C
OKPYKHOCTBIO. I[JIH HX YCBOCHUA CICAYCT YACIUTDH 6OJII>H_IOG BHUMAaHHC PCIICHUIO 3a1a4.

VYTBepKIEHUsI O TOUYKE IMEepecedyeHus OMCCEeKTPUC TPEYrojJbHUKA M TOYKE MEepeceueHHs] CEepeMHHBIX
NEPIEHAUKYJIAPOB K CTOPOHAM TPEYrojbHUKA BBIBOJATCS KakK CIEACTBHA U3 TEOPEM O CBOMCTBAxX
OMCCEKTPUCHl YIila M CEpeAMHHOrO MEPHEeHIUKYJsApa K OTpe3Ky. Teopema O TOUYKE MepecedeHUs] BHICOT
TPEyrojibHUKa (WIN HUX MPOJOJIKEHUH) JOKA3bIBAETCS C MOMOIIBIO YTBEP)KICHUSA O TOUYKE MEpecedyeHUust
CEpEIMHHBIX NEPIEHANKYIISAPOB.
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Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIUCAHHOHN B TPEYTOJbHHUK U OTMIMCAHHOMW OKOJIO HETO,
paccMaTpruBarOTCA CBOICTBO CTOPOH OITMCAHHOT'O YCThIPCXYT'OJIbHUKA U CBOICTBO YIJIOB BIIMCAHHOT'O
YeThIPEXYTOJIbHUKA.

IToBTOpenue. Pemmenue 3agau

Ocnosnas yens. I10BTOpUTH, 3aKpenuTh 1 00001UTHL OCHOBHBIE 3Y H, monmyueHHbie B § Ki1acce.

AJITEBPA 9 kjaacc

PanuoHanbHble HEPAaBEHCTBA U UX CHCTEMbI

JIlunelinple M KBaJipaTHBIC HEPABEHCTBA (MMOBTOpPeHHUE). ParmonanbHOE HepaBeHCTBO. MEeTO T MHTEPBAJIOB.
MHo’xecTBa U Olepaluy HajJ HUMH.

Cucrema HepaBeHCTB. PerieHue cucTeMbl HEPABEHCTB.

Cucrembl ypaBHeHUH

PanmonansHoe ypaBHEHHE C IBYMs NIepeMEeHHBIMU. Pemenue ypaBHenus p(x, y) = 0. PaBHOCHIIbHBIE
ypaBHEHHUsI ¢ ABYyMs nepeMeHHbIMU. DopMyrna pacCTOsHUSA MEXAY IBYMSI TOUKaMU KOOPIUHATHON
mnockoctH. I'padux ypasrennus (x - a)’ + (y -b)> =r’. Cucrema ypaBHEHHiA ¢ ABYMs IePEMEHHBIMH.

Pemenue cucremsl ypaBHeHul. HepaBeHcTBa U cICTEMbI HEPABEHCTB C IBYMSI IEPEMEHHBIMH.

MeTOI[I:I peliCHUd CUCTEM ypaBHeHI/Iﬁ (MCTO,Z[ IIoACTaHOBKHU, anre6pa1/1qec1<0ro CJIOKCHHA, BBCACHUSI HOBBIX
MepeMEeHHbIX ). PABHOCHIILHOCTH CHCTEM ypaBHEHHH.

CucreMbl ypaBHEHUHN KaK MaTeMaTUYECKUE MOJIETN PEATTbHBIX CUTYaIlUM.
YuciioBble pyHKIUT

@Oynxkius. HezaBucumast nepeMenHast. 3aBucumast nepemMerHas. O6mactb onpeaeneHus QyHKIHH.
EcrecTBennas o6macts onpeaenenus GyHkiun. O0macTh 3HaYeHUN (YHKIIUH.

Crnioco0wl 3amanust GyHKIUU (AHATUTHYECKUH, TpadUuecKuil, TAOJTUIHBIN, CIIOBECHBIN ).
CaoiicTBa pyHKIMH (MOHOTOHHOCTb, OTPAaHHYEHHOCTb, BBIITYKJIOCTh, HAaHOOJIbIIEEe M HAUMEHbIIIEE
3HAYEHNs, HeNpepsIBHOCTE). MiccnenoBanne Gynkuuit: y = C, y = kx+m, y =kx’, y =x, Jy = k/x, y = | x| %

=ax’+bx +c.

UYerHble 1 HEYETHBIE PYHKIMH. AJITOPUTM UCCIIeOBaHUS (PYHKIIMU HA YeTHOCTh. [ paduku 4eTHOH u
HEYETHOUW (PYHKITUH.

CrenenHast GyHKIMS C HaTypalbHBIM IIOKa3aTeseM, ee cBoiicTBa U rpaduk. CrenenHas QyHKIUS C
OTPHILIATEIILHBIM IIEJIBIM MTOKa3aTeseM, €€ CBOMCTBA U rpaduk.

KIUA y = “\x BOWMCTBA U T UK.
(0)) 3yx , ee cBoiicTBa a

IIporpeccun
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Uwucnosas mocaeaoBaTebHOCTh. CIIOCOOBI 3a1aHMS YUCIOBBIX MTOCIEI0BATEILHOCTEN (AaHATMTHYCCKUH,
CIIOBECHBIN, PEKYppEHTHBII ). CBONCTBA YUCIIOBBIX MOCIEI0BATEILHOCTEMN.

Apudmerndeckas nporpeccusi. Dopmyna n-ro uieHa. Popmyna CyMMBbl 4JIEHOB KOHEUHOU
apupMETUIECKON MTPOTrpeccCuu. XapaKTEPUCTHIECKOE CBOMCTRBO.

I'eomerpuueckas nporpeccusd. Popmyna n-ro wieHa. Dopmyiia CyMMBbl 4IEHOB KOHEYHOU IN€OMETPUUECKOU
Mporpeccuu. XapakTepUCTHIECKOe CBOMCTBO. [Iporpeccun n 6aHKOBCKHE pacyueThI.

JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSATHOCTEM

KomOunaropnsie 3agaun. [IpaBuio ymuoxxenus. @axropuai. [lepectaHoBKH.

I'pynmuposka unpopmaruu. O06uwmit psa nanabX. KpaTHOCTE BapuaHThl n3MepeHus. TabnmuaHoe
npencrasienue nHdopmanuu. Yactora Bapuantsl. [ paduueckoe npencrainenne nnpopmanuu. [lonuron
pacnpeneneHus 1aHHbIX. ['uctorpamma. YnucnoBble XapaKTepUCTUKH TaHHBIX U3MEpeHus (pa3mMax, MoJa,
CpelHee 3HAUYCHHE).

BepositHocTs. CoObITHE (CiTyualiHOe, TOCTOBEpHOE, HeBO3MOXKHOE). Kitaccuueckast BEpOsSITHOCTHAS CXeMa.
[TpoTuBomnonoxHusie coobITHsL. HecoBMecTHBIE cOOBITHS. BeposaTHOCTH CyMMBI ABYX cOOBITHI. BeposTHOCTB

MPOTUBOMNOJIOKHOTO cOObITHS. CTaTHCTUYECKAs! YCTOMUNBOCTh. CTaTHCTUYECKAs! BEPOSTHOCTb.

O6o0marnee NnoBTOpeHne

TFEOMETPHUA 9 kaacc

BexTopbl. MeToa kKoopauHaT

[Tousitue BekTopa. PaBeHCTBO BEKTOPOB. CIIOKEHHE Y BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
ymcio. Paznoxenue BekTopa o JByM HEKOJUTMHeapHbIM BekTopaM. Koopaunatsl BekTopa. [Ipocreiimue
3aJlauM B KOOpJIMHATaX. Y paBHEHUS OKPYKHOCTHU U npsMoil. [I[pumeHeHre BEKTOPOB U KOOPAUHAT MPHU
pelIeHuHn 3a1ay.

OcHoénas yenb — HAYYUTh yYaluXCs BBIIOJIHATH AEHCTBUS HaJl BEKTOPAMH KaK HallpaBJIEHHBIMU
OTpE3KaMHM, YTO BayKHO JJIsl IPUMEHEHUsI BEKTOPOB B (PU3UKE; TO3HAKOMUTD C MCIIOJIb30BAaHHEM BEKTOPOB U
METO]1a KOOPAMHAT IIPU PEIICHUN T€OMETPUUYECKUX 3a4au.

BexTop onpenensercs Kak HalpaBJI€HHbBINA OTPE30K U IEWCTBUS HaJ BEKTOPAMH BBOJSTCS TakK, KaK 3TO
NpUHATO B (u3UKe, T. E. Kak JeiicTBUS C HalpaBJIeHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHE JOJKHO OBITH
yZI€TI€HO BHIPA0OTKE YMEHUHN BBINOIHITH ONEpallii HaJl BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI O MPaBHIIaM
TPEYroJbHUKA U NapajlieIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIByX JAHHBIX BEKTOPOB, a TAKKE
BEKTOD, PaBHBIN MPOU3BEICHUIO JAHHOTO BEKTOPa Ha JaHHOE YUCJIO).

Ha nmpumepax noka3piBaeTcs, Kak BEKTOPBI MOT'YT IPUMEHATHCS K PEIICHUIO TEOMETPUYECKUX 3a/1a4.
JlemoHcTpupyeTcs 3 peKTUBHOCTD TpUMEHEHUs (OPMYIT I KOOPAUHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS
MEXIy JIBYMs TOUKaMH, YPAaBHEHUN OKPYKHOCTH U IIPSIMOM B KOHKPETHBIX T€OMETPUUYECKHX 3a/1a4axX, TEM

CaMbIM JacCTCA MPCACTABIICHUC 00 HU3YUCHUU T'COMCTPUUICCKHUX q)Hpr C IOMOIIbIO METOJ0B anrerH.

CooTHOIIEeHUsI MKy CTOPOHAMH M YIJIaMH TpeyroJbHuka. CkajnsipHoe Npou3BeeHHe BEeKTOPOB
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Cunyc, KOCMHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienne TpeyroibHuKoB. CKalapHOe
MIPOU3BE/ICHUE BEKTOPOB U €ro IPUMEHEHHUE B TEOMETPUUECKUX 3aauax.

OcHoénas yenb — pa3BUTh YMEHHUE YHAIUXCs IPUMEHATh TPUTOHOMETPUYECKHI anmapar Mpu pelieHun
reOMETPHUECKUX 3a]1ay.

Cunyc u kocunyc Jo6oro yria ot 0° mo 180° BBOAATCS ¢ HTOMOIIBIO €IMHUYHON MOTYOKPYKHOCTH,
JI0Ka3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOAMTCS €1le 01Ha (hopMyJia IJIOMIAN TPEYTOJIbHUKA
(moJI0BMHA IPOU3BENEHHUS ABYX CTOPOH HA CHHYC YIJla MEX1Yy HUMH). DTOT armapar HpUMEHSIETCs K
PELIECHHUIO TPEYTOJIbHUKOB.

CkanspHoe pou3Be/IeHHEe BEKTOPOB BBOAUTCS Kak B (M3UKe (IIPOU3BEACHUE JJIMH BEKTOPOB HAa KOCUHYC
yria MeXJ1y HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKaJIIPHOTO NMPOU3BEACHUS U €r0 IPUMEHEHUE IIpU
pELIEHNU TEOMETPUYECKUX 3a/1a4.

OCHOBHOE BHUMAaHHUE CIIEAYET yJIEINUTh BIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHHUH
TPUTOHOMETPUUECKOI0 anmnapara Ipy PelieHUU Te€OMETPUUYECKUX 3a/1ad.

JI/IMHA OKPY’KHOCTH M IJIOIIAb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKHA. OKPYKHOCTH, OIMCAHHAsA OKOJIO MPABUIILHOTO MHOTOYTOJIbHUKA U
BIMCaHHAas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB. JlInHA oKpyxHOCTH [1momaas kpyra.

OcHosHas yenb — PACIIUPUTh 3HAHUE YUAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETD MOHATHUS JIJTMHBI
OKPY>KHOCTH M TLIOIIAAH Kpyra U GOpMYIIbI ISl UX BBIUMCIICHHUS.

B Hagane Tembl gaetcs onpeeieHre MPaBuiIbHOTO MHOTOYTOJIBHUKA, U PACCMATPHUBAIOTCSI TEOPEMBI 00
OKPYKHOCTSIX, OIIICAHHE OKOJIO MPAaBUILHOTO MHOTOYTOJIbHUKA U BIIMCAaHHOM B Hero. C MOMOIIbIO
OMMCAaHHOW OKPY>KHOCTH PEIIAIOTCS 3a/1a4u O MOCTPOCHHUH MPABUIIBHOTO IIECTUYTOJIbHUKA U MPABUIBHOTO
2n-yrolbHUKA, €CIIU JaH NMPaBUIbHBIN 7-YTOJIBHUK.

®opmyIbl, BEIpaXkarolire CTOPOHY MPABHIIBHOTO MHOTOYTOJIBHUK U PaJyC BIUCAHHOW B HErO OKPYKHOCTH
Yyepe3 paanyc ONHCAHHONW OKPYKHOCTH, UCIIONB3YIOTCS IIPU BBIBOZE (DOPMYIT ITTHHBI OKPYKHOCTH U
IIouaau Kpyra. BelBoj onrpaeTcs Ha MHTYUTUBHOE MPEACTABIEHUE O IIpejiene: MPU HEOTPaHUYEHHOM
YBEJIMYEHUU YKCIIa CTOPOH MPaBUILHOTO MHOTOYTOJIbHUKA, BIUCAHHOTO B OKPYXXHOCTh, €70 IEPUMETP
CTPEMUTCS K JJIMHE 3TON OKPY>KHOCTH, a IUIOMIa/lb — K IJIOLIaU KPyra, OrPaHUYEHHOT'0 OKPYKHOCTBIO.

JABukenust

OTtobpaxenue miaockocTu Ha cedst. [Tonarue nBmxenus. OceBast M LEHTpalIbHAs CUMMETPUH.
[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHus v IBUKEHHUS.

OcHnogHas yenb — MO3HAKOMUTH yUYalllUXCsl C MOHSATHE: IBUKEHHS U €r0 CBOMCTBAMH, C OCHOBHBIMU BUIaMU
JIBMOKCHHH, C B3AaMMOOTHOIIICHUSIMU HAT0KEHUN U JIBMKCHUI.

JIBU>KeHME MII0CKOCTH BBOJIUTCS KaK OTOOpaskeHHeE TNIOCKOCTH Ha ce0sl, COXPaHSIOIIee PACCTOSHUE MEXKITY
toukamu. [Ipu paccMOTpeHHH BUOB ABMKEHHI OCHOBHOE BHUMAaHUE YIIEISETCSl IOCTPOCHUIO 00pa3oB
TOYEK, IPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB IIPU OCEBOM U LIEHTPAIIBHONW CUMMETPUSIX, NapAJIIEITBHOM
nepeHoce, noBopot. Ha apexTHBIX MpuMepax MmoKa3bIBaeTCsi IPUMEHEHUE IBUKECHUN TIPU PEIIeHUN
F€OMETPUYECKHX 3a/1a4.

IlousTre HaIOKESHUS OTHOCHTCS B JaHHOM KYPCC€ K YHUCJ1Y OCHOBHBIX TTOHSATHH. HOK&BHB&CTCH, YTO ITOHATHA
HaJIOXKCHHA U IBUKCHUS ABJIAIOTCA DKBUBAJICHTHBIMU 111000€ HAJIOXKEHHE SIBIISIETCS JABHKCHHEM ITIJIOCKOCTH
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u oOpatHo. M3yueHne 1oka3aTreabcTBa He ABIseTe 00sS3aTeIbHbIM, OJTHAKO CIEAYET paCCMOTPETh CBS3b
MOHATHI HAJOXKEHUS U IBUKCHUSI.

HauvanbHble cBeleHNs U3 CTEPeOMeTPHUH
[Ipenmer crepeomeTpun. I'eomeTpriecKkue Tejla 1 TOBEPXHOCTH MHOrOTpaHHUKH: IPU3Ma,
napajiesienune 1, nupamuaa, GopMyJsl s BIYUCICHUS UX 00beMOB. Tena U MoBEepXHOCTH BpaIlleHUS:

HWIMHIP, KOHYC, cdepa, map, GopMyIbl sl BBIYUCIEHUS UX IJIOMIAAeH MOBEpXHOCTENH U 00HEMOB.

Ocnoeénas yenb — NaTh HAYAJIBHOE IPEICTABICHUE O TENAX U MOBEPXHOCTAX B MPOCTPAHCTBE; IO3HAKOMUTH
YUaIIUXCsl ¢ OCHOB HOBBIMHU (POPMYJIaMU JIJIsl BHIYMCIICHHUS TUIOINAAeH TTOBEPXHOCTEH U 00BEMOB TeI.

PaccMmoTpenue npocTelmx MHOTOrpaHHUKOB (TIPU3MBI, TapaljIeenuIea, TUPaMHIbl), a TAKXKe Tell 1
MOBEPXHOCTEH BpallleHn# (IMIMHApA, KOHYca, chepsl, mapa) MPOBOIUTCS Ha OCHOBE HATJISITHBIX
NpEeJCTaBICHNM, Oe3 MpUBJICUEHHS aKCHOM cTepeoMeTpun. DopMybl A7 BEIYHCICHUS 00BEMOB YKa3aHHbIX
TeJ BBIBOJSTCS Ha OCHOBE MpuHIHIA KaBanbepu, (opMyIIbl 1715l BRIYUCICHUS TUTOIIAAA U OOKOBBIX
MOBEPXHOCTEH IMIIMH/IPA U KOHYCA MOJTYYar0TCs ¢ TIOMOIIBIO pa3BEPTOK ATUX MOBEPXHOCTEH, popmyIa
momaau chepsl MPUBOIUTCS O€3 000CHOBAHMS

00 akcmomax reomeTpuu

Becena 06 akcomax reoMeTpHH.

Ocnosnas yeib — IaTb Oonee I‘HyGOKOG MNpeaACTaBJICHUEC O CUCTCMC aKCUOM IINIAaHUMCTPUHN U
AKCHUOMAaTHYCCKOM METOAC.

B I[aHHOﬁ TEMC PACCKA3LIBACTCA O PA3JIMYHBIX CUCTEMAX aKCHUOM I'COMECTPUHN, B HACTHOCTU O PA3JIMYHBIX
crioco0ax BBEJICHUS MMOHATHS paBEHCTBA QUTYP.

IToBTOpenue. Pemmenue 3agau

Ocnoénas yenwv. I1oBTOpUTH, 3aKpenUTh U 0000UTH OCHOBHBIE 3YH 32 OCHOBHYIO LIKOITY
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3. TemaTuveckoe MJIAHUPOBAHUE

No Conep:xkanue y4yeOHOro MaTepuasa Kou1-Bo yacos
n/n
MaremaTtuka S kiaacc — 170yacos
1 | I'maBa I. HarypanbHble uncia 62
2 | I'masa II. Iiomanu u 0ObEMBI. 12
3 | I'masa III. OGBIKHOBEHHEIE IPOOH. 23
4 | I'masa IV. Jlecatuunbie 1poowu. 39
5 | I'maBa V. IHCTpyMEHTBI 111 BBIYMCICHUN W U3MEPEHUM. 11
6 | I'nmaBa VI. BBeneHue B BEpOSTHOCTD 5
7 | I'naBa VII MaTemarudeckasi rpaMOTHOCTh 8
8 | TloBTopeHue 10
Martematuka 6 kjiacc — 170uacon
9 | I'mapa I. JlenuMocTs uncen 20
10 | I'maBa II. OGBIKHOBEHHBIE TPOOH. 54
11 | I'nasa III. [losoxuTEnbHBIE U OTPULIATENBHBIE YHCIIA 36
12 | I'naBa IV VpaBHeHus 15
13 | I'maBa V KoopauHatsl Ha MJIOCKOCTH. 13
11 | I'maBa IV. MaTemarnka BOKpyr Hac. MaTeMaTnieckasi T[paMOTHOCTb. 22
12 | IMoBropenue. 10
Auareopa 7 kaacc -102yacos
13 | I'masa I. MatemaTtnueckui I3bIK. MaTteMaTHuecKas MOJEINb. 10
DYHKIMOHAIbHAS! TPAMOTHOCT.
14 | I'masa II. ®ynkuuu.Jlunernas GyHkuus. 10
15 | I'maa III. CucteMbl IBYX JTMHEHWHBIX YPABHEHHI C IBYMS NEPEMEHHBIMH. 13
16 | I'maBa IV.Crenenb ¢ HaTypajibHbIM MMOKA3aTEJIEM U €€ CBOMCTRA. 10
17 | I'maBa V. OnHouneHbl. ApudmMeTnueckue onepaniy Haj OJHOWICHAMH. 10
18 | I'maBa VI. Muorounensl. ApupMeTrnueckue onepanyy HajJ MHOTOWICHAMH. 16
19 | I'maBa VII.Pa3noxeHne MHOTOYJI€HOB HA MHOKUTEIN 18
20 | I'masa VIII. ®yukuus V = Xuy=x 3
21 | DIeMeHTHI CTaTUCTUIECKOW 00pabOTKU JaHHBIX 4
22 | I'masa IX. UToroBoe noBropeHue 8
I'eomeTpus 7 kiaacc -68 yacon
23 | I'nmaBa I. HayaiibHbIE TEOMETPUYECKHIE CBEICHMUSI. 10
24 | I'masa II. TpeyrosbHuKH 17
25 | I'masa IIl. ITapannenbHble NpsMBbIE. 13
26 | I'maBa IV. CooTHOIIEHUS MEXAY CTOPOHAMH M YTJIaMU TPEYTroJbHUKA 18
27 | IloBropenue. Penenue 3amad. 10
Anreopa 8 kinacc — 102 yaca
28 | I'masa I. Anrebpanyeckue n1po0Ou. 21
29 | 'napa IL Oynxmus Y = VX . CBOICTBa KBaJIpaTHOT'O0 KOPHS 18
30 K 18
I'maBa I1l. KBanpatnunas dbyakuus. OyHKIms X,
31 | I'nmaBa IV. KBagparHbie ypaBHEHUS. 21

34



No

Conep:kanue y4eOHOro MaTepuasia

Koa-Bo yacoB

n/n

32 | I'naBa V. HepaBeHcTBa. 15
33 | [pocTeiinre KOMOMHATOPHBIE 3a]1a41 3
34 | Ob6obmaromee MOBTOpEHNE 6

I'eomerpus 8 kiace — 68 yacon
35 | I'maBa V . YeTbIpEXYroabHUKN 14
36 | I'masa VI . Ilnomans. 14
37 | I'maBa VII .ITono6GHBIE TPEYTOJIHHUKH. 19
38 | I'maBa VIII . OKpyXHOCTh 17
39 | [loBropenue. Pemenue 3agau. 4
Aaredopa 9 kaacc — 102 yaca
40 | I'maBa 1. HepaBeHCTBa U CCTEMBI HEPABEHCTB. 16
41 | I'masa 2. Cuctembl ypaBHEHHUH. 15
42 | I'masa 3. UncnoBble hyHKITUH. 25
43 | I'nmasa 4. IIporpeccun. 16
44 | T'maBa 5. DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSTHOCTEH. 12
45 | O6obmmaroiee MOBTOPEHUE 18
I'eomerpus 9 kiace — 68 yacon
46 | I'maBa IX . BekTopbl. 8
47 | I'maBa X. Metoa KoopJIMHaT. 10
48 | I'maa XI. CooTHOIIEHUS MEXIY CTOPOHAMH M yTIaMH TPEYTroJIbHUKA. 11
CkaJIIpHOE IPOU3BEICHUE BEKTOPOB.

49 | I'masa XII. JIninHa OKpY>KHOCTH U TUIONIAIb KPYyTa. 12
50 | I'maBa XIII. JIBmxeHus. 8
51 | I'maBaXIV. HauanbHble CBEICHUS] CTEPEOMETPHH. 8
52 | llpunoxenue. O6 akcuoMax TIAHUMETPHH. 2
53 | IloBTOpeHue. 9
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