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1. I[lnanupyembie pe3yabTaThl OCBOCHHMS Y4€0OHOI0 MpeaMeTa
«MaremaTnka (anredpa, reomeTpus)»

JInuHOCTHBIE, MeTANIPEAMETHBbIE U MPeAMETHbIE Pe3yJabTaThl
OCBOEHMSI Y4eOHOTr0 npeamera «MaremMaTuka

MaremaTudeckoe 06pa30BaHI/Ie SABJIAETCS 00S3aTCIBHON M HEOTHEMJIEMON YacThIO
O6I_IIGFO 06p3,30BaHI/IH Ha BCCX CTYIICHAX IIKOJIBI. O6y‘ICHI/I€ MaTe€MaTUKEe B OCHOBHOM
IIKOJIC HAIIPABJICHO HAa OOCTHIKCHHC CIICAYIOIIUX pe3yibmanios.

1) 6 Hanpasnenuu MUUHOCMHO20 PA38UMUAL:

- YMeHHue SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIM B YCTHOW W MUCbMEHHOU
peun, MTOHUMAaTh CMBICII ITOCTABJICHHOW 3aJ1a4, BBICTPAUBATH APTyYMEHTALIUIO, IPUBOJAUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

- KpUTHMYHOCTH MBIIUICHUSI, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

- IlpencraBnenme o0 MaTeMaTHYeCKOM Hayke Kak cdepe  dYeloBeHYeCKOn
JeATEeIbHOCTH, 00 dTamax €€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHUS IUBUIIN3ALINY;

- KpeaTuBHOCTp MBIIUIEHUS, WHUIMATHBA, HAXOIYMBOCTb, AKTHUBHOCTb IpHU
peLIEHNH MaTEMAaTUYECKUX 3a/1a4;

- YMeHue KOHTPOJMPOBATH IMPOLIECC U PE3yJbTaT y4yeOHON MaTeMaTH4eCcKOM
JIESATENBHOCTH;

- CnocoOHOCTP K 5SMOLMOHATHHOMY BOCHPHUITHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/a4, pEeLICHUN, PACCYKICHUN;

2) 6 MemanpeomMemHoM HanpasieHulL:

- IlepBoHayanbHble OpeACTaBICHUS OO0 HJEAX U O METOAAX MATEMaTUKU Kak
YHUBEPCAJIIBHOM SI3BIKE HAyKM M TEXHUKH, CPEICTBE MOJACIMPOBAHUA SBJICHUU U
IIPOLIECCOB;

- YMeHue BUJECTh MAaTeMaTUYECKYIO 3a7auyy B KOHTEKCTE MPOOJIEMHOW CUTYyallud B
JIPYTHUX JUCLHUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

- YMeHHe HaXOJWTh B Pa3jIMYHBIX HCTOYHHKAX HHPOPMAINIO, HEOOXOIUMYIO IS
peleHus MaTeMaTHYeCKuX MpoosieM, MPEACTaBIATh €€ B MOHATHOU (Gopme, MPUHUMATH
pEILICHHE B YCIOBUSAX HEMOIHON U U30BITOYHOM, TOUHOM M BEPOSATHOCTHOM MHPOpMaALIUK;

- YMeHue NOHMMaTh M MCIOJIB30BAaTh MATEMATHYECKHE CPEACTBA HATJISAIHOCTH
(rpaduku, AMarpaMMmel, TabJIULbBI, CXEMbI U Ap.) Ul WIUTIOCTPALIUH, WHTEPIIPETALIAH,
apryMeHTaluu;

- YMeHMe BBIIBUraThb THMIOTE3bl IPU PEIICHUH YYEeOHBIX 3a7ady, I[OHUMATb
HEOO0XOUMOCTb UX IIPOBEPKU;

- YMeHue NpUMEHATh HUHAYKTUBHbIE M JI€AYKTHBHBIE CIIOCOOBI paccCyXIeHUl,
BUJIETh PA3JIMYHBIE CTPATETUH PELICHU 3a/1a4;

- lloHMMaHHE CyIIHOCTH aNTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE JECUCTBOBATH B
COOTBETCTBUHU C MPEIIIOKEHHBIM aJITOPUTMOM;

- YMeHHEe caMOCTOSATEIBHO CTAaBUTH LIEJIH, BHIOMPATh U CO3JaBaTh aJITOPUTMBI IS
pelieHust yueOHBIX MaTEeMaTHIECKUX MPooIeM;

- YMEHME IUIaHUPOBaTh M OCYIIECTBIATH JEATEIBHOCTb, HANPABICHHYK Ha
penIeHre 3a1a4 UCCIIEI0BATENIBCKOIO XapaKTepa;



3) 6 npeomemHoM HAnPAaGIEeHUU:

- OBnageHue MareMaTUYECKUMHU 3HAHUSMH W YMEHHUSIMH, HEOOXOAUMBIMH IS
OpOAODKEHHUS OOpa3oBaHMs, M3YYEHHUS CMEXKHBIX JUCUUIUIMH, TPUMEHEHUS B
MOBCEHEBHOM JKU3HM;

- Co3panue (¢QyHgameHTa s MaTEMaTUYECKOro  Pa3BUTUSA, (HOPMHUPOBAHMS
MEXAaHU3MOB MBIIUICHUS, XapaKTEPHBIX JJIsI MATEMATUUYECKOU €SI TEIBbHOCTH;

- OBnagenue 0a30BbIM MOHATUMHBIM amnmaparoM IO OCHOBHBIM  pa3zlieiam
COJlep)KaHMs, MpeJACTaBlIeHue 00  OCHOBHBIX HM3Y4YaeMbIX MOHATUAX  (YHKCIO,
reomeTpuyeckas QUrypa, ypaBHEHHE, BEPOSITHOCTb) KaK BaXHEHMIINX MaTEMaTHUYECKHUX
MOJEIISX, IO3BOJISIOIIMX OIMCHIBATH U U3y4YaTh PEAIbHBIC IIPOLIECCHI U SIBICHUS,

- YMeHue paboTaTh C MaTeMaTHYECKHUM TEKCTOM (aHaJIU3UpOBaTh, W3BIIEKATh
HEOO0X0UMYI0 MH(POPMAIUIO), TPAMOTHO MPUMEHSITh MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY, UCIIOJIb30BaTh PAa3IUYHbIC A3bIKH MaTEMaTHUKH,

- PasButme mnpencraBiieHMM O 4YMCIIe, HAaTYpPaJbHBIX YHUCEJ, OBJIAJCHUE HABBIKAMMU
YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCIICHUM;

- OBnageHue OCHOBHBIMU CIIOCOOAMH MPEACTABICHUS W aHAIM3a CTATUCTUUYECKUX
JAHHBIX; HAJIUYME TPEICTABICHUNM O CTAaTUCTHYECKHUX 3aKOHOMEPHOCTIX B PEaJIbHOM
MHUPE U O PA3IMYHbIX CIIOCO0AX UX U3YUYEHHUSI, O BEPOSITHOCTHBIX MOJEIISIX;

- YCBOEHHE CHUCTEeMATHMYECKHX 3HAHUW O TUIOCKUX (PUTypax U UX CBOMCTBAX, a TAKkKe
Ha HArJIIIHOM yPOBHE — O MPOCTEHIINX IIPOCTPAHCTBEHHBIX TellaX, YMEHUE IPUMEHSTh
CUCTEMATUYECKUE 3HAHUS O HUX JUIS PEILICHUSA TCOMETPUYECKUX U NIPAKTUYCCKUX 3a/ady;

- YMeHus U3MepsATh AJIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCIOIb30BaTh POPMYJIBI IS
HaXO0XJIeHUs1 IEPUMETPOB, IUIOIA/IeH U 00bEMOB F€OMETPUUECKUX PUTYD;

- YMeEHUE IPUMEHATh U3YUEHHBIE IIOHATHSA, PE3YJIbTaThl, METOABI U1 PELICHUS 3a1a4
[IPAKTUYECKOr0 XapakTepa M 3ajJady U3 CMEXKHBIX AUCLMIUIMH C HCIOJIB30BAaHUEM IIpU
HEOOXOJMMOCTH CIPAaBOYHBIX MAaTEPHANIOB, KAJIIbKYJISTOPA, KOMIIBIOTEPA.

- YMeHHe NpoBOJAUTH KIAaCCHU(pHUKALUU, JIOTUYECKHe 000CHOBAaHHUS, JOKAa3aTEeIbCTBA
MaTeMaTHYECKUX YTBEPKICHNN;

- YMmeHue pacrno3HaBaTh BHJIBI MaTEMaTUYECKUX YTBEPKICHUU (AaKCHOMBI,
OTIpE/ICTICHUS], TEOPEMBI U JIp. ), IPSIMbIE U 0OpPaTHBIE TEOPEMBI;

- OBnageHue  CHMBOJIBHBIM  SI3BIKOM  aireOpbl, TNpPUEMaMU  BbIIOJHEHHUS
TOXJIECTBEHHBIX MPEOOpPa30BaHUIl palMOHAIBHBIX BBIPAKEHUM, pELIEHUS YpPaBHEHU,
CUCTEM YPaBHCHUH, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE MCIIOJIb30BaTh HJICHO
KOOpPAMHAT HA IUIOCKOCTH [UIsl HMHTEPIPETAlMd YPaBHEHWUH, HEPABEHCTB, CHUCTEM,
YMEHHE [PUMEHATh anreOpandyeckue mpeoOpa3oBaHus, amnmapaT ypaBHEHUH U
HEPaBEHCTB U1 PEILICHUSA 3a/1a4 U3 PA3JIUYHBIX pa3/elioB Kypca,

- Osnagenue cucteMod (PyHKIHMOHAJIBHBIX MOHATHH, (YHKIIMOHATIBHBIM S3BIKOM U
CUMBOJIMKOM, YMEHHE Ha OCHOBE (PYHKIIMOHAIbHO-ITpaUYEeCKuX IMpeacTaBICHU
OIIMCHIBATh U aHAJIU3UPOBATH pEAIbHBIC 3aBUCUMOCTH;

- OBnageHue reoMeTpUYECKHM SI3BIKOM, YMEHHME HCIIOJIB30BaTh €ro JUisl OMUCaHUs
IIPEAMETOB OKPYJKAIOLIErO0 MHUpPa, Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUM U
U300pa3uTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKIX MOCTPOCHU.

BzaumocBsi3b PE3YJIILTATOB OCBOCHUA IIPCAMETA «MaremaTuka» MOXXHO CUCTEMHO
MNpCaACTaBUTDb B BUIAC CXCMBI. HpI/I TOM 00o03HaueHue JIP YKa3bIBACT, YTO IIPOABHUKCHUC
ydJaluxcst K HOBbBIM 06p8.30BaT€J'IBHBIM pe3ylibTaTaM IIPOUCXOAUT B COOTBECTCTBUHU C
JIJUHUAMMA pPa3BUTHUA CPCACTBAMU IIPCIAMCTA.
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3-1 JIP — CoOBOKyIHOCTH
yMeHHi 1o  pabore C
uHpopmanueii, B TOM yucie
u c Pas3IuuHBIMH
MaTeMaTH4eCKHIMHU
TEKCTaMH
4-s1 JIP — COBOKYNIHOCTb
YMEHHH 10 MCIOIb30BaHUIO
J0Ka3aTeJIbHOU

1-a  JIP - MHcoonn3oBaHue
MaTeMaTHYECKUX 3HAHUM H
YMEHU e peleHus

pa3MUYHBIX ~ MaTeMaTHYeCKHX
3ala4 U OLEHKH IOJYyYEHHBIX
pe3ybTaToB.

2-g JIP — YMeHHus ucnons308aTh
MaTeMaTU4eCKUe CpeicTBa s
HU3YUYEHUSI H OIMMCaHHUSA
peanbHBIX MPOLIECCOB H
SIBJICHUM

MaTeMaTH4YECKOU peuun
r\L

v
5-g JIP —He3aBucumocThb U
KPUTUYHOCTh MBIIIJICHUS
6-g1 JIP — Bomga u
HAaCTOMYHBOCTH

B JOCTYKCHUH IICITH

/

O6pazoBaTenbHbIC TEXHOJIOTHU B (HOPMBI pabOTHI

- Texnonorus
MPOOJIEMHOTO THANIoTa
(cTpykrypa maparpados)
- Texnonorus
oIleHUBaHMsI (TTPABUIIO
CaMOOIICHUBaHW )

- Texnomorus
MPOAYKTUBHOTO
YTEHUS (3aaHUs 10
paboTe C TEKCTOM)

- I'pynmoBas popma
paboThI (3amaHus a7
IpYINIOBOH paboThI)

y A 4

KomMmimiekcHbie 3a1aHNs 1 KOMIIETEHTHOCTHEIE 3a1aun B YMK:
- HpOCKTHLIC 3alaHUs HA HpeI[MCTHOM MaTepHane
- )KuzHneHHbIe (KOMIIETEHTHOCTHBIC) 33/1a4d HA TIPEIMETHOM U
MEXMPEIMETHOM MaTepuae

Ilpeomemnvimu pesyromamamu n3y4eHus npeaMera «MaremaTruka» sBISIOTCS

CJIEIyIOLIUE YMEHMUS:

Hcnonvzosams Inpu pCeiCHUN MATCMATHYCCKHUX 3aJa4d, HX 00OCHOBaHMU MU

5-1 Kiaace

ITPOBCPKE HaﬁﬂeHHOPO pPCUICHUA 3HAHHC!:

- Ha3BaHUM W TIOCJICJOBATEILHOCTH YKCEJI B HATypaJbHOM psAy B Ipesesax
1 000 000 (¢ kakoro ymcjaa HAYMHASTCS ATOT PsjI, KaKk 00pa3yeTcss KakJoe CICAYIoIIee

YHUCJIO B 3TOM PANY);

- KaK oOpa3zyeTcs Ka/aasl cleayronias cCueTHas eIMHAIIA;

- Ha3BaHUSA U MOCJIEA0BATEIHLHOCTh PA3PsI0B B 3aMCU YUCIIA;
- HA3BaHUS U MOCJIEI0BATEIIbHOCTh MEPBBIX TPEX KIACCOB;

- CKOJIBKO Pa3psiIoB COJIEPAKUTCA B KaXKJIOM KJ1acce;
- COOTHOIIECHHUE MEXIY pa3psiamMu;

- CKOJIBKO €JIMHMI] KaXKJIOTO KJIacca COJICPIKUTCS B 3aMKMCH YKCIIA;
- KaK yCTpOEHA MO3UIMOHHAs JIeCSITUYHAsI CUCTEMa CUUCIICHUS;



- €IMHMIIBI U3MEPEHHUs BEIUYHMH (UIMHA, Macca, BpeMms, IJIOIa/lb), COOTHOIIECHUS
MEXIy HUMU;

- GYHKIIMOHAIBHOW CBA3M MEXIy TpyIlnaMu BeauduH (1[eHa, KOJUYECTBO,
CTOMMOCTB; CKOPOCTb, BPEMsI, PACCTOSIHHE; MPOU3BOIUTEIBHOCTD TPya, BpeMs padOThI,
pabora).

Buinonname yctable Beiunciienus (B npegenax 1 000 000) B ciydasix, CBOJUMBIX K
BEIYHCIICHUSIM B mpenenax 100, ¥ MUChbMEHHBIC BBIYHUCICHUS B OCTAIBHBIX CITydYasX;
BBITIOJTHATH MMPOBEPKY MPABIIBHOCTH BHIYMCIICHHUIA;

- 8blnoHAMb YMHOXeHue u aenenue ¢ 1 000;

- 8bIYUCIAMb 3HAYCHUS UYUCIOBBIX BBIPAXKEHUN, colepxaumux 3—4 nelcTBUS CO
CKOOKaMHu U 0e3 HUX;

- packnadvléams HaTypaIbHOE YUCIIO HA MPOCTHIE MHOKUTEH;

- HaxoOums HAWOOJIBIINK OOIIMI JeNUTeIh W HauMEHbIlee OoOIIee KpaTHOE
HECKOJIbKHUX YHCEIT;

- peuiams MPOCTHIE U COCTABHbIE TEKCTOBBIC 3a/1a4H;

- BLINUCHIBAMbL MHOKECTBO BCEBO3MOXHBIX PE3YJbTATOB (MCXOAOB) MPOCTEHIINX
CIIy4allHBIX YKCIIEPUMEHTOB;

- HaxoOums BEPOSITHOCTH MPOCTEHUININX CIIyYaHBIX COOBITHH;

- pewiams yOOOHBIM i ce0si CmocOOOM (B TOM YHICIIE W C TIOMOIIBIO TaOJIHIl U
rpagoB) KOMOMHATOpHBIE 3a/Jaud: Ha NEPECTAHOBKY M3 TPEX DIJIEMEHTOB, MPaBUIIO
MPOU3BEACHUS, YCTAHOBJIEHUE YMCIIa TIap HA MHOXECTBE U3 3—5 3JIEMEHTOB;

- pewamsb yIO0OHBIM 1Jisg ce0s crmocoOoM (B TOM YHCIIE U C MOMOIIBIO TaOJIHI] U
rpadoB) JIOTHYECKUE 3a]lauH, COeprKallue He Oosiee TPEX BhICKA3bIBAHUI;

- yumamov UHGOPMAIMIO, 3AMHUCAHHYIO C TOMOIIBI0 JIMHEWHBIX, CTOJIOYATHIX H
KPYTOBBIX IHArPaMM;

- cmpoums NPOCTEUIINE JIMHEHHBIC, CTOJIOUAThIE U KPYTOBbIE TUarpaMMBbl;

- HaxoOumv pEUIeHUs («KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX
UCIOJIB3YIOTCSl MAaTEMAaTUYECKHUE CPECTBRA;

- co30asamb TPOAYKT (pe3yibTaT MPOCKTHOW ACATENBHOCTH), JUISI U3YYCHUS U
OMMUCaHUs KOTOPOT'O UCMHOJIb3YIOTCS MaTEMAaTUUECKUE CPEICTBRA.

6-i1 Ki1ace

Hcnonv306ams TpU  pelICHUH MaTEMAaTHYECKUX 3a1ad, WX OOOCHOBaHHH H
NPOBEPKE HAIEHHOTO PEUICHUs 3HAHHE O:

- IECSATHYHBIX JPOOSX M MPaBUJIaX ACUCTBUI C HUMH;
OTHOIICHHSIX ¥ MPOMOPIIUSIX; OCHOBHOM CBOWCTBE MPOIOPIUH;
IpsIMOM U 0OPAaTHON POMOPLIMOHATIBLHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
IPOIICHTAX;
IEJIBIX U APOOHBIX OTPUIATENIBHBIX YHCIIaX; PAIlMOHATBHBIX YHCIIAX;
NIpaBHJIC CPAaBHECHUS PAIIHOHATBHBIX YUCEIT;
NpaBWJIaX BBHITIOJHEHUS ONEpalvii Hall pallMOHAIBLHBIMH YHCIAMHU; CBOWCTBAX
OTepaIvi.

— Cpasnusams NecITUIHBIE TPOOH;
8bINOIHAMb OTIEPALNHU HAJl IECATHUYHBIMU APOOSMHU;
npeobpazosvieams NECATUIHYIO TPp0Obh B OOBIKHOBEHHYIO U HA000POT;
OKpyeisimb 1EJbIe YNCIIa U IECATHIHBIC IPOOH;
HAxXoO0ume MPUOTVKEHHBIC 3HAYCHUS BEJIMYHUH C HEJJOCTATKOM U H30BITKOM;
8bINOIHAMb TPUOTMHKEHHBIC BEIYUCIICHUS U OLIEHKY YUCIIOBOT'O BBIPAKCHUS;



- Oe1umbs YUCIIO B JAHHOM OTHOIIICHHH;

- HaxXo0Oumb HEU3BECTHBIN YJIEH MPONOPLHUH;

- HaxoOums JAHHOE KOJIMYECTBO MPOLEHTOB OT YKCJIA U YHUCJIO MO H3BECTHOMY
KOJINYECTBY IPOLIEHTOB OT HETO;

- HaxoO0ums, CKOJbKO MPOLEHTOB OJTHO YUCJIO COCTABIIET OT JPYroro;

- ygeaudueams U yMEHBIIATh YUCJIO HA JAHHOE KOJIMYECTBO MPOLECHTOB;

- peuiamsb TEKCTOBBIE 33/1a4¥ HA OTHOLIEHHUS], TPOTIOPIIMU U MPOLIEHTHI;

- cpasHuéams J1BA PALIMOHAJIBHBIX YUCIIA;

- 8bINOIHAMb ONEPALMU HAJ PALMOHAJIBbHBIMM YHCIIAMHU, UCIOJIb30BATh CBOMCTBA
omnepanun 1Jisl yIpOLIEHUs BBIYUCIIEHUM;

- peuwiamb KOMOUHATOPHBIC 33]]a4 C TIOMOIIIBIO MPaBUJIA YMHOKEHHUS;

- HaxoO0ums BEPOSTHOCTU MPOCTEUIITNX CITyUYalHBIX COOBITHIA;

- pewiambs NPOCTENIINE 3a7]a41 HA OCEBYIO U LIEHTPAIbHYI0 CUMMETPHUIO;

- pewiams TIPOCTEMIIME 3aJa4yd HAa pa3pe3aHHe U COCTABJICHUE T'€OMETPUUYECKUX
buryp;

- HaxoO0ums PEUICHUSI <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIIOJIB3YIOTCS MaTEMaTUUECKNE CPENICTBA;

- co30aséams TPOAYKT (Pe3ysIbTaT MPOCKTHOM IEATEIBHOCTH), NJISi U3YyYCHUS U
OINUCAHUS KOTOPOTO UCIIOJIB3YKOTCA MATEMAaTUYECKUE CPEACTBA.

7-# KJacc.
Aure0pa

Hcnonvzosams TpW  pelICHUH MaTeMaTHYECKUX 3a7a4, WX OOOCHOBAaHHH M

MPOBEPKE HANJCHHOIO PEIICHUS 3HAHUE O:

- HaTypaJIbHBIX, LIEJIBIX, PAIUOHAIBHBIX, UPPALUOHAIBHBIX, IEUCTBUTEIBHBIX YUCIIAX;

- CTENEHU C HATYPAIbHBIMHU MMOKA3aTEIIMU U UX CBOMCTBAX;

- OJHOWICHAX W IMpaBUiax JACHUCTBUN C HUMU,

- MHOTOWJIEHAX U IIPaBUJIaxX JIEUCTBUN C HUMU,

- (hopmyJiax COKpaIEHHOTO YMHOXKEHHS;

- TOXKJIECTBAX; METOJaxX J0Ka3aTeILCTBA TOXKJICCTB;

- JIAHEWHBIX YPABHEHHUAX C OJTHOM HEM3BECTHOW U METOJAX UX PEIICHUS;

- CUCTE€Max JBYX JIMHECWHBIX YPaBHEHUW C JBYMS HEHU3BECTHBIMH W METOAAX HX
peueHus.

- Buinonnsame NEUCTBUS C OJHOYJICHAMH U MHOTOYJICHAMU;

- Y3HA6amb B BBIPAKESHUIX (POPMYJIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSTD UX;

- packuadviéams MHOTOUICHBI HA MHOKHUTEIIH,

- 8bINONHAMb TOXKJIECTBEHHBIE IPE0OpPa30BaHUs LIEIbIX Are0pandecKuX BbIPAXKEHUIM;

- 0oKa3bleams MPOCTEHIINE TOXK/IECTBA;

- HaxoO0umbs YUCJIO COYETAHUM U YUCIIO Pa3MEILICHHUII;

- pewiams TAHENHBIC YPABHEHUS C OTHOM HEU3BECTHOMW;

- pewiamsb CUCTEMBI JBYX JIMHEHWHBIX YPABHEHUM C JABYMSI HEU3BECTHBIMU METOJIOM
MOJCTAaHOBKHU U METOJIOM aJIr€0panyecKoro CIOKEHHUS;

- pewiamsb TEKCTOBBIE 33/1a4M C TOMOIIBIO TUHEUHBIX YPABHEHUHN U CUCTEM;

- Haxo0umb PEUIeHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCTIOJIB3YIOTCA MaTEMATUYECKHUE CPENICTBA;

- coz0asams TPOAYKT (pe3yiabTaT MPOCKTHOM JCATEIBbHOCTH), JJISI H3YyYCHHUS U
OINACAHMS KOTOPOTO MCIIOJIB3YKOTCS MAaTEMAaTUYECKHUE CPEJICTBA.



7-# KJacc.
I'eomerpus

Hcnonv3oeams TpU pELIEHUM MaTEMaTUYECKUX 3a/lad, HX OOOCHOBaHUM U
IIPOBEPKE HAIJEHHOIO PEIIEHUs] 3HAHUE O:

- OCHOBHBIX F€OMETPUYECKUX MOHATHUSIX: TOUKA, MPsAMasi, MIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOTOYTOJIbHHUK;

- OIpEENICHUH yIJia, OMCCEKTPUCHI YIJIa, CMEXHBIX U BEPTUKAJIbHBIX YTJIOB;

- CBOMCTBaX CMEKHbBIX U BEPTUKAJIbHBIX YIJIOB;

- ONpEJCICHUH PABEHCTBA T'E€OMETpUYECKUX (UTryp; TMpHU3HAKAX paBEHCTBA
TPEYTOJIbHUKOB;

- TEOMETPUYECKUX  MeCTaX TOYeK; OHCCeKTpuce yria U  CepeAUHHOM
NEPHEHAMNKYIIAPE K OTPE3KY KAK TEOMETPUUECKUX MECTAX TOYEK;

- ONpENENICHUH MapajuleIbHBIX NPSIMBIX; MPU3HAKaX U CBOMCTBAX MHapaJUIEIbHbBIX
PSIMBIX;
aKCHOME NapaJJIEIbHOCTH U €€ KPaTKOM UCTOPUU;
(dbopMyIie CyMMBI YTJIOB TPEYTOJIbHUKA,
ONPENEIICHUH U CBOMCTBAX CPEIHEN JIMHUM TPEYTOJIbHUKA;
teopeMme Dareca.
Ilpumensims CBOMCTBA CMEKHBIX U BEPTUKAJIbHBIX YIJIOB [IPU PEIIEHUU 33]1a4;
Haxooumsv B KOHKPETHBIX CUTyalUsX pPaBHbIE TPEYrOJbHUKU U JIOKA3bIBaTh UX
PaBEHCTBO;

- ycmanaenueams NapajlieJIbHOCTh NPSIMBIX U IPUMEHSTh CBOMCTBA MapaJljIEIbHbIX
MPSIMBIX;

- NpuMeHamsb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA;

- UCNONIb306aAMb TEOPEMY O CPEIHEN JMHUU TPEyrojbHUKA U Teopemy PDaneca npu
pELICHNH 3a/a4;

- HaxoO0ums PEUIECHUSl <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCSI MAaTEMaTUYECKHE CPECTBA;

- co30asamb TPOAYKT (Pe3yJIbTaT NPOEKTHOW AEATENbHOCTH), ISl U3YyYEHHS U
OMMCAHMS KOTOPOrO UCHOJB3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.

8-i1 kaacc.
Auredpa

HUcnonv3zosams 1npu pelieHUH MaTeMaTHMYECKUX 3aJady, HMX OOOCHOBaHUM U
IIPOBEPKE HANJEHHOIO PEUIEHUS] 3HAHUE O:

- anreOpanyeckor ApoOu; OCHOBHOM CBOWCTBE JIPOOH;

- MpaBWJIaxX ACUCTBUIA C alIreOpanvdecKuMu IpoosmMu;

- CTENEHSX C LEJIbIMH IMOKAa3aTEIsIMU U UX CBOMCTBAX;

- CTaHJAapTHOM BUJE YUCIIA;

- YHKIMAX y =kx+b, y=x°, y= k , UX CBOMCTBax U rpadukax;
X

- TIOHSATUU KBAJPATHOTO KOPHS U apu(PMETHIECKOTO KBAAPATHOTO KOPHS;
- CBOICTBax apupMEeTUYECKIX KBAAPATHBIX KOPHEH;

- pyHkuuu y =+/x , €& cBoiicTBax u rpaduxe;

- (popmyiie st KOpHEH KBaIpaTHOTO ypaBHEHMUS,

- Teopeme Buera a1 npuBe1€HHOTO U 001Ero KBaJIpaTHOIO ypaBHEHUS;



- OCHOBHBIX METOJAaX pEUIEHUs MENbIX pAlUOHAJIbHBIX YPaBHEHUW: METOME
Pa3JIOKEHUSI HA MHOKUTEIN U METOJIE 3aMEHbI HEM3BECTHOM;

- METOJI€ PElICHUs APOOHBIX pallMOHATIbHBIX YPaBHEHHUI;

- OCHOBHBIX METOJaX PEUIEHUSI CUCTEM PALMOHAIBHBIX YPABHEHUM.

- Cokpawams anrebpanyeckue 1poou;

- 6bINOIHAMYb ApUPMETHUECKHE JCHCTBHS C anreOpandecKuMu Apo0sIMu;

- UCNONb306aMb CBOMCTBA CTEIICHEN C LIEJIBIMU ITOKA3ATEISIMH PY PEIICHUH 3a1a4;

- 3aNuUCbI6amMdb YNACIIA B CTAHAAPTHOM BUE;

- 8bINOIHAMDb TOXKIECTBEHHBIE TPEOOPA30BAHMS pALlMOHAIBHBIX BBIPAKEHUN;

- cmpoumv Tpaduku QYHKUMH y=kx+b, y=x*, y =§ U HCIOJIb30BaTh HUX
CBOWCTBA IPU PELICHNUHU 3a]1a4;

- gblyuUCIAMb apu(PMeTHIEeCKue KBaipaTHbIE KOPHU;

- npumeHams CBONCTBAa apu(METUYECKUX KBAJAPATHBIX KOPHEW IMpHU pEIICHUU
3a/ay;

- cmpoump rpaduK GYHKIUH y =+/x U UCIOJIB30BaTh €0 CBOMCTBA IIPU PELICHUH
3a]1ay;

- pewiams KBaJIpaTHbIE YPABHEHUS;

- npumenams TEOpEMY Buera npu pemenun 3aaay;

- pewiamsb LEJbIE PALIMOHAIIBHBIE YPABHEHUSI METOJIOM Pa3JIOKEHUSI HA MHOKHUTENN
Y METOJIOM 3aMEHbl HEU3BECTHOM;

- pewiams NPOOHBIEC YPABHEHUS;

- peuiams CUCTEMbI PAllMOHAIIbHBIX YPaBHEHU;

- pewiamb TEKCTOBbIE 3a/layd C T[OMOIIBIO KBAJPATHBIX M PallMOHAIBHBIX
YPaBHEHUI U UX CUCTEM;

- HAX0O0umb PEIICHUS <«KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIb3YIOTCS MATEMATUYECKUE CPEACTBA;

- co30aéamb TIPONYKT (pe3yJbTaT MPOEKTHOM JEATENbHOCTH), A HU3YUYEHUS U
OIMCAHMS KOTOPOTO UCIOJB3YIOTCSI MAaTEMAaTUYECKUE CPEICTBA.

8-i kiacc.
I'eomerpus

Hcnonv3o6ams TpU pelIEHUM MaTeMaTHYECKUX 3a/lad, HMX OOOCHOBaHUM U
IIPOBEPKE HANJACHHOTO PEIICHUS 3HAHUE O:

- OIIpeleIeHUH MapajuiesiorpamMma, pom0Oa, MpsAMOYrOJbHUKA, KBaJpara; uX
CBOMCTBAxX M IPU3HAKAX;

- ONPENEJICHUM TpaIlCLUyU; 3JIEMEHTAaX TpallelUh; TEOPEME O CpEIHEH JIMHHUU
TpaleLmy;

- ONPENEIICHUH OKPYKHOCTH, KPyra ¥ UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHUH YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO;

- ONPENEIICHNU M CBOMCTBAX KAacaTeJIbHBIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE
JBYX KacaTeJIbHBIX, TPOBEAEHHBIX U3 OAHOU TOUYKH;

- OIIPEIEIICHUH BIIMCAHHOU U ONIMCAHHOM OKPYXKHOCTEH, UX CBOWCTBAX;

- ONpEACIICHUH TPUTOHOMETpUYECKHEe (YHKIMH OCTPOTO YIJIa, OCHOBHBIX
COOTHOLIECHUN MEXy HUMU;

- IpuéMax pelIeHUs MPSMOYTOJbHBIX TPEYTOJIbHUKOB;

- TpUTrOHOMETpUYeCcKuX GyHKIHAX yriaoB ot 0 o 180°;



TeopeMe KOCUHYCOB U TEOpEME CUHYCOB;
npuémax perieHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dbopmMynax uisl IIIOMIAAU TPEYTOJIbHHUKA, TapalijIeiorpaMMa, Tpamnelny;

teopeme Iludaropa.

Ilpumensasms MPU3HAKK W CBOWCTBA MapajuiesiorpaMMa, pomba, MpsSMOyTOIbHUKA,
KBaJIpaTa Mpy PelIeHNH 3a]1ay;

- pewiams TPOCTEUTIINE 3a7a91 HA TPATICITUIO;

- HaxoOoumbv TPANAYCHYIO MEPY YTJIOB, CBA3aHHBIX C OKPYKHOCTHIO; YCTaHABIUBAThH
WX PaBEHCTRBO;

- npumeHsmMs CBOMCTBA KacaTeIbHBIX K OKPYKHOCTH IPHU PEIICHUH 33]1a4;

- pewiams 337294 Ha BIIMCAHHYIO M OMMCAHHYIO OKPYKHOCTb;

- 8bINOJIHAMbL OCHOBHBIC TEOMETPUYECCKHE TIOCTPOCHHS C TIOMOIIBI0 IUPKYJSl U
JIMHEUWKH;

- HAxX0O0umb 3HAYCHUSI TPUTOHOMETPUYECKUX (PYHKIUH OCTpOro yria uepes
CTOPOHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuMeHAmMb COOTHOUICHHS] MEXKIY TPUTOHOMETPUUECKUMHU GYHKIUAMH TpU
pENICHUH 3a7]a4; B YACTHOCTH, 110 3HAYEHUIO OJTHOM M3 (PYHKIMI HAXOUTh 3HAUYCHUS BCEX
OCTaJIbHBIX;

- peuiams MPSIMOYTOIbHBIC TPEYTONHHUKY;

- c6o0ums paboTy ¢ TpuroHomeTpuueckumu (yHkmusMu yrioB oT 0 go 180° k
CJIy4aro OCTPBIX YTJIOB;

- NpuMeHAmb TEOPEMY KOCMHYCOB U TEOPEMY CHHYCOB MPU PEIICHUH 3a/1a4;
peuamsb IPOU3BOJBHBIC TPEYTONBHUKY;

HAX0O0umb TIIOIIAIU TPEYTOJLHUKOB, ITapajlieIorpaMMOB, TPAIICIIHA;

npumernsims TeopeMy Iludaropa mpu pemennu 3anay;

Haxooumpu MPOCTEHNINE FTEOMETPUUECKHUE BEPOSITHOCTH;

Haxooums PEUICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIIOJIB3YIOTCSl MAaTEMaTUYECKHUE CPECTBRA;

- co30asams TPOAYKT (Pe3ysIbTaT MPOCKTHOM MIESATEIBHOCTH), NJISi H3YyYCHHS U
OMHMCAHMS KOTOPOTO MCTIOIB3YIOTCS MaTEMaTHYECKUE CPEICTBA.

9-ii KJacc.
Aaredpa

Hcnonvzosamsy npu pelIeHMM MaTEeMAaTHYECKUX 3ajady, UX OOOCHOBAHMM M IIPOBEPKE
HANJICHHOT'O PEIEHUs] 3HAHME O:

- CBOMCTBAaX YMCJIOBBIX HEPABEHCTB;

- METOJIaX PELIEHUs TMHENHBIX HEPABEHCTB;

- CBOMCTBAaX KBaJ[paTUYHON (DYHKIIHH;

- METOJIaX pELIEHUs KBaJAPAaTHbIX HEPABEHCTB;

- METO/JIE UHTEPBAJIOB ISl PEIIEHUS PAalMOHAJIBHBIX HEPABEHCTB;

- METOJIaX PELIECHUsI CUCTEM HEPABEHCTB;

- cBOMcCTBax M rpaduke QyHKIMH y = x" MPH HATYyPaJIHLHOM 7;

- OIIPECIICHUH U CBOMCTBAX KOPHEH CTEIECHU 71;

- CTENEHAX C PAaMOHAIIBHBIMU [TOKA3aTEJISIMU U UX CBOMCTBAX;

- OIIpPENEJICHUH U OCHOBHBIX CBOMCTBAaX apu(pMeTHUECKOH mnporpeccuu; (opmyiie
JUISL HAXOXKJIEHHSI CYMMBI €€ HECKOJIBKUX NIEPBBIX YWICHOB;

- ONpEeNeJIeHUH M OCHOBHBIX CBOMCTBaX I'€OMETPUUYECKOM mporpeccuu; (opmyie
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JUISL HAXOXKJICHUSI CyMMBI €€ HECKOJIbKUX TIEPBBIX UJICHOB;

- dopmysie IS CyMMBl OCCKOHEYHON TI'eOMETPHUYECKOM TMPOTrPecCUud  CO
3HaAMEHAaTeJIeM, MEHBIIIMM 10 MOJIYJII0 €AUHUIIBI.

- Ucnonv3oéams  CBOWCTBA  YHCIOBBIX HEPABEHCTB I IIpeoOpa3oBaHUS
HEPABEHCTB;

- 00Ka3vleams MPOCTEUIIINE HEPABEHCTBA;

- peuiams TVHEWHbIC HEPABEHCTBA;

- cmpoums TpapUK KBaIpaTUIHOW (PYHKIIMU W HCIIOIH30BATh €r0 MPH PEIICHUU
3aJ1a4;

- pewiams KBaJ[paTHbIE HEPABEHCTBA;

- pewiams pallMOHAJIbHbIC HEPABEHCTBA METOIOM UHTEPBAJIOB;

- peuiamsv CUCTEMbI HEPABEHCTB;

- cmpoums Tpaduk QYHKIUU y = x" MPU HATYpPaJbHOM 1 U UCIOJIB30BaTh €ro MpH
pelICHUY 3a/a4;

- HaxoO0umbs KOPHU CTETICHHU H;

- UCNnOIb306amMb  CBOMCTBA  KOPHEW CTENEHW K  NPU  TOXKIAECTBEHHBIX
peoOpa3oBaHUsIX;

- HaxoO0ums 3HAYCHUS CTEIICHEH C pallMOHAIbHBIMU TTOKa3aTEeIsIMU;

- peuiamsv OCHOBHBIC 3a7]a4¥ Ha apU(METHUUECKYIO U T€OMETPUUYECKYIO TPOTrPECCUH;

- HaxoO0ums CyMMY OECKOHEYHOW I'€OMETPUUYECKON MPOTrpecCcur COo 3HaMEHAaTeNeM,
MEHBIIIMM 10 MOJIYJIIO €IUHUIIBI;

- HaxoOume PEUICHUS <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
WCIIOJIB3YIOTCSI MaTeMaTHYECKUE CPEACTBA;

- coz0asams MPOAYKT (pe3ynbTaT MPOCKTHOW ACATEIBHOCTH), IJIs H3YUYCHUS H
ONHMCAaHUSI KOTOPOT'O UCIOJB3YIOTCS MaTEMAaTHYECKUE CPEJICTRA.

9-i1 kJs1acc.
I'eomeTpus

Ucnonvzosams Tpu pelIeHUM MaTeMaTUYECKHX 3a7a4, MX OOOCHOBAaHUU M TPOBEPKE
HAaWJICHHOTO PEIIEHUs] 3HAHUE O:

- TMPU3HAKaxX NoJ00Us TPEYTrOJIbHUKOB;

- TEOpEME O NPONOPLUOHAIBHBIX OTPE3KaX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- IPONOPLHOHAIBHBIX OTPE3Kax B MPSAMOYTOJIBHOM TPEYTOJIbHUKE;

- IPONOPLUHOHAIBHBIX OTPE3KaxX B KPYTe;

- TeopeMe 00 OTHOILLIEHUH TIOMAAEH MOJOOHBIX MHOTOYTOJIbBHUKOB,;

- CBOMCTBax MPaBUJIbHBIX MHOTOYTOJBHHUKOB; CBSI3U MEXIY CTOPOHOM ITPaBUIILHOTO
MHOT'OYT'OJIbHUKA U paJInyCaMH BIIMCAHHOTO U OMMCAHHOI'O KPYT'OB;

- OMNpEAENICHUH ITIMHBI OKPY>KHOCTU U (opMyJie 1715l €€ BBIUUCICHUS;

- (hopMysie IIIOIIAIA TPABUILHOTO MHOTOYTOJIbHUKA;

- OMNpEAeNICHUH TUIoOAAN Kpyra u Qopmyie mis e€ BblYMCICHMS; (popmylie as
BBIYMCJIEHUS IUIONIAJEN YacTel Kpyra;

- IIpaBUJIC HAXOXKICHUsS CYMMbI U Pa3HOCTH BEKTOPOB, IIPOM3BEICHUs BEKTOpa HA
CKaJISIP; CBOMCTBA 3TUX ONEPALIH;

- ONPEEJICHNH KOOPIAUHAT BEKTOPA U METOJIaX UX HAXOXKICHHUS,

- IpaBWJIE BBIIIOJIHEHUI ollepauii HaJ BEKTOPAMH B KOOPJAMHATHOUN QopMme;

- ONpENEeJCHUH CKaJsPHOTO TPOU3BEIEHUS BEKTOPOB M (opmysne sl ero
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HaXOXKJICHUS;

- CBSI3U MEXJIy KOOPJAUHATAMU BEKTOPOB M KOOPIWHATAMH TOYCK;

- BEKTOPHBIM U KOOPJIMHATHBIM METO/IaX PEIICHUS T€OMETPUUECKHX 3a]1ay.

- popmynax o0bEMA OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYD:
napajienenuneaa, Kyoa, mapa, [uIMHIpa, KOHyca.

- Ilpumensimob PU3HAKY TIOTOOMS TPEYTOILHUKOB MPU PEIICHUH 33/1a4;

- pewiams TPOCTEHIINE 3a7a41 HA POTIOPIIMOHATBHBIE OTPE3KU;

- pewiams TPOCTEUTITNE 3a7]a9H HA TPABUILHBIE MHOTOYTOJIbHUKHY;

- HAxoO0umy JUIMHY OKPY>KHOCTH, TUTOIIA/lb KpPyTa U €0 YacTel;

- GbLINOIHAMYL OTEpalli HaJ BEKTOpaMHU B TEOMETPHUECKONH W KOOPAWHATHOU
dopme;

- HAX00umb CKAISIPHOE TIPOU3BEJICHUE BEKTOPOB M TPHUMEHATH €ro s
HAXOKJICHUS PA3TMYHBIX TEOMETPUICCKUX BEITUYHH;

- pewiams TEOMETPUICCKHUE 33291 BEKTOPHBIM M KOOPINHATHBIM METOJIOM;

- npumeHsimb TEOMETPUYECKHE TPeoOpa3oBaHUsl IUIOCKOCTH TPU  PEHICHUH
reOMETPUYECKUX 3a]1aY;

- HaxoOoumsb OOBEMBI OCHOBHBIX TIPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTYyp:
napajienenuneaa, Kyoa, mapa, [uIMHIpa, KOHYCa;

- HaxXoO0umb PEIICHUS («KU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPHIX
UCIIOJIB3YIOTCSI MATEMAaTUIECKHUE CPECTRA,;

- co30asams TPOAYKT (Pe3ysbTaT MPOCKTHOW JICATEIHHOCTH), IJISi W3YyUYCHHS U
OTKCaHUsI KOTOPOTO HCIONIB3YIOTCS MaTeMaTHIECKHIE CPEICTBA.

Pe2vaamuenvie YY/I:

5—6-11 knaccwt

—  CaMOCTOSITENIbHO  OOHapyxcueams W  (HopMyIupoBaTh yueOHYIO MpoOiemy,
OIPEAEIATH 1IeNIb yUeOHOU AeSITebHOCTH, BEIOUPATh TEMY NIPOEKTa;

— 8bl0GU2aMb BEPCUM PEIICHUS MTPOOJIEMbI, 0CO3HABaTh (M MHTEPIIPETUPOBATH B CIIyyae
HEOOXOJMMOCTH) KOHEUHBIM pe3yibTaT, BBIOMpPATh CPEICTBAa JOCTIKEHHUS WENU U3
NPEIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOSITENILHO;

— cocmaeniamy (MHOAUBUIYaJbHO WJIM B TpPYyIIeE) IUIAH PEIIEHUS MPOOIeMbl
(BBITIOJIHEHUS TIPOEKTA);

— paboTas mo TUIaHy, cgepsmb CBOW JEHCTBUS C LEIbI0 U, MPH HEOOXOIUMOCTH,
UCIIPaBJIATh OIUMOKHA CAMOCTOSITENIBHO (B TOM YUCJIE U KOPPEKTUPOBATH IUIAH);

— B JMAJIOTe C YYHUTEIEM COBEPUIEHCMBO8AMb CAMOCTOATEIbHO BbIpaOOTaHHbBIE
KPUTEPHUH OLIEHKH.

7—9-11 Knaccwl

— CaMOCTOSITEILHO OOHapyxcugams W @Gopmyauposams TPoOJEeMy B KJIACCHOH H
WHIMBUAYAJIbHOU y4EeOHOU IS TEIbHOCTH;

— @bl0gUecamb BEPCUW pEIIEHUs TMpoOJIeMbl, OCO3HABaTh KOHEYHBIM peE3yybTar,
BBIOMpPATh CpEJICTBA JOCTWKEHUA UMM U3 MPEMIOKEHHBIX WM HMX HMCKaTh
CaMOCTOATENBHO;

— cocmasnamy (MHAUBUIAYATbHO WJIA B TPyNIe) IJIaH pelmeHus po0IeMbl
(BBINIOJIHEHUS TTPOEKTA);

— noodbupams K K01 npobdiieMe (3a1aue) aieKBaTHYIO €l TEOPETUIECKYIO MOJICIIb;
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— paboTas MO NPEATOKEHHOMY WM CaMOCTOATEIbHO COCTABJICHHOMY IUIaHy,
UCNnoONb306amb HAPSIAy C OCHOBHBIMU M JIOTIOJHUTENbHBIE CpPEACTBA (CIpaBOYHAs
JUTEPATYPa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— NJIGHUPOBAMsb CBOIO MHIUBUIYaJIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHUIO;

— pabomams TO CaMOCTOATEILHO COCTABJICHHOMY IIJIaHYy, CBEPSISICh C HUM M C IEJIBIO
NEATETHLHOCTH, UCIIPABJIISiS OMUOKY, UCIIONB3YSI CAMOCTOSTEILHO TI0I00paHHbBIE CPE/ICTBA
(B Tom uncie u MaTepHer);

— CBOOOJHO 10716306ambcsi BBIPAOOTAHHBIMU KPUTEPUSMHU OLICHKU U CAMOOLICHKH,
WCXO/IS U3 IIETTH U UMEIOIIUXCSl KPUTEPHUEB, pa3indas pe3yIbTaT U CIIOCOObBI ICHCTBUMH;

— B XOJI€ MPE/ICTABJICHUS MPOEKTA 0a8amb OYEHK) €ro pe3ybTaram;

— CaMOCTOSITEIILHO 0CO3HABAMb IPUUYMHBI CBOETO yCIieXa WM Heyclexa U HaXOIUTh
criocoObl BBIX0/1a U3 CUTYallUHU HEYCIEeXa,

— yMemb OYeHumsv CTENEHb YCIEUIHOCTH CBOEH MHAMBUAYaJIbHON 00pa3oBaTeNbHOU
NEesITeNbHOCTH;

— 0asamb OYeHKy CBOMM JIMYHOCTHBIM KaueCcTBaM M 4YepTaM Xapakrepa («KaKoB s»),
ONpENEIIATh HAMPABJIEHUS CBOETO Pa3BUTHS (KKAKUM S XOUy CTaTh», «4TO MHE JIJIsi 3TOTO
HAJI0 CIICTIaTh).

Cpeocmeom popmuposanus peryisiTUBHbBIX Y'Y ]| cilyXkaT TEXHOJOTHS MPOOJIEMHOTO
JMajora Ha JTane W3y4YeHUsl HOBOIO Marepuajia W TEXHOJIOTUS OICHHWBaHUS
o0pa30BaTeIbHBIX JOCTIKECHUM (YIeOHBIX YCIIEXOB).

Tlo3nasamenovnvie YY/I:

5—9-11 knaccwt

— AQHAIU3UPOBAMb, CPABHUBAMD, KlAccUuduyuposams u 0006uams HaKThl U SIBJICHUS,

— ocywecmenams CpaBHEHHE, CEPUALIMIO U KJIACCU(]DHUKALIMIO, CAMOCTOSTEILHO BHIOUpAs
OCHOBAHMSI M KPUTEPHUH ISl YKa3aHHBIX JJOTUYECKUX OINEpPaLUii; CTPOUTH KIAaCCU(PUKALINIO
nyTEM TUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUS );

— cmpoums JOTHYECKH OOOCHOBAHHOE PACCY’KJIEHHE, BKIIIOYAIOIIEE YCTAaHOBIICHUE
IPUYUHHO-CJIE/ICTBEHHBIX CBS3EH;

— co30a6amb MaTEMaTUIECKHUE MOJICIIN;

— COCTaBJIATh TE3UCHI, pa3IMYHbIE BUIbl TUIAHOB (TPOCTHIX, CIOXKHBIX U T.IL.).
[TpeoOpa3zoBbIBaTh HHGOPMAIUIO U3 OAHOTO BUJA B APYTOH (TaOnHIly B TEKCT, IUArpaMMy
¥ 1Ip.);

— 8bIYUMbI6AMb BCE YPOBHH TEKCTOBOU MH(OpMAIIHH.

— ymMems onpedenisims BO3MOKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJEHUH, MPOU3BOIUTH
MOMCK MH(OPMAIINH, aHATU3UPOBATH M OIIEHUBATH €€ TOCTOBEPHOCTb.

— TMOHHMMAs TIO3WIMIO APYTOTO YelOBEKa, paziuiams B €r0 Peud: MHEHHue (TOUYKy
3peHus), A0Ka3aTeIbCTBO (ApPryMEHThI), (PaKThl; TUIIOTE3bl, aKCUOMBI, Teopuu. s aToro
CaMOCTOSATENIFHO HMCIOJIb30BaTh pa3jiuvHble BUAbI YTEHUS (M3ydarolee, MPOCMOTPOBOE,
03HAKOMUTEJIBHOE, IOMCKOBOE), MPUEMBI CIIyIIaHUSI.

— camMoMy c030a8amb WCTOYHUKMA WH(OOpPMAIMU PA3HOTO THMA H JUIS Pa3HBIX
aynuropuii, coOmonaTe WHGOPMAIIMOHHYI0 THUTHEHY U TpaBuia HWHGOPMAIMOHHON
0e3011aCHOCTH;

— YMemb UCHOIb308aMb KOMIIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJOTHMH Kak
UHCTPYMEHT MJIs JIOCTIDKEHHUS CBOUX IeJield. YMeTh BBIOMpATh aJleKBaTHBIE 3a/ade
MHCTPYMEHTAJbHBIE TPOrPaMMHO-AIIIapaTHBIE CPEJCTBA U CEPBUCHI.
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Cpeocmeom ¢hopmuposanus To3HABaTENbHBIX Y Y]l ciyxkaT ydeOHBIM Marepuain u
MPEeXJie BCEro MPOAYKTUBHBIC 3aJaHusl yueOHUKA, MTO3BOJISIONINE MTPOJIBUTATHCA 110 BCEM
LIECTHU JIMHUSAM Pa3BUTHSL.
1-s1 JIP — Ucnonb30BaHWe MaTEMAaTUYECKUX 3HAHUM JI PELICHUS Pa3IMYHbIX
MaTEeMaTHYECKMX 3a7a4 U OLIEHKH ITOJIyYEHHBIX PE3yJIbTaTOB.

2-51 JIP — CoBOKYIIHOCTh YMEHHI 110 UCIIOJIB30BAHUIO JOKA3aTEIbHON MaTEMaTUYECKON
peun.

3-1 JIP — CoBOKYNMHOCTh yMEHUH MO pabore ¢ uHpOpManued, B TOM UYUCIE U C
Pa3JINYHBIMA MATEMATUYECKUMH TEKCTAMH.

4-5 JIP — YMeHHMs HCIOJIB30BaTh MAaTEMaTUYECKUE CPEACTBA ISl U3YUYEHUS U ONMCAHMS
peanbHBIX MPOLECCOB U SIBJICHUM.

5-s JIP — He3aBUCMMOCTDb M KDUTUYHOCTH MBIIUICHUS.

6-s1 JIP — Boig 1 HaCTOMYUBOCTE B IOCTU)KECHUU 1IEIIH.

Kommynuxamugnoie YY/I:

5=9-11 knaccwt

— CaMOCTOATENIbHO OpP2aHU306b16aMb YUEOHOE B3aUMO/ICHCTBUE B TpyMIe (ONpeaesaTh
oO11ue 1eJH, JOrOBApUBATHCA IPYT C APYTOM U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, nPUBOOUMb apeyMeHmbl, IOATBEPKIasd UX haKkTamu;

— B JIUCKYCCHUU YMenb 8b108UHYMb KOHTPAPTYMEHTHI;

— YUHUTBCS KpUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C IOCTOMHCTBOM HPUZHABAMb
OIIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MIOHUMAsI TO3ULIUIO APYTOTO, pa3iuyams B €ro peun: MHEHHUE (TOUKY 3pEHHS),
JTIOKA3aTeNbCTBO (apryMeHThI), GaKThl; TUTIOTE3bI, aKCHOMBI, TEOPHUH;

— yMemb B3TJIIHYTh Ha CUTYaIMIO C MHOW MO3ULIUU U 002068apU8amMbCsi C JTIOJbMUA UHBIX
MTO3ULIHM.

Cpeocmeom Gdopmuposanus KOMMYHHKATUBHBIX Y VY] cioyXar TEXHOJIOTHS
npoOsieMHOro Auanora (mooy kIt U MOJBOSAIIMNA TUAJIOT) U OpraHu3aius padoThl B
MaJlbIX Tpynmax, TakKe MHCIOJb30BAaHME Ha YpOKaxX dJIEMEHTOB TEXHOJIOTHUU
MPOJAYKTUBHOT'O YTCHHUSI.

Dopmuposanue HKT-komnemenmunocmu o0yuarouwjuxcs.

I[Ipu  w3yuenum  ydeOHOro  mpeaMera  OOydaromUecs  YCOBEPIICHCTBYIOT
npUOOPETEHHBIC HA TIEPBOU CTYIICHU HABBIKU PAOOmMbl ¢ UHGOpMayuell v TOTIOTHST UX.
Onu cmoryr paboTrarh C TEKCTaMH, MPeoOpa3oBbIBATH U HWHTEPHPETUPOBATH
CoJIeprKaIyocs B HUX WH(POpMAITHIO, B TOM YHCIIE:

* CHCTEMaTH3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATH, 0000MATE W HWHTEPIpE-
TUPOBaTh MHGOPMAIIHIO, COJIEPIKANITYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BEKTAX;

* BBIJICTIAITh TJABHYI0O W M30BITOYHYI0 WH(POPMAIHMIO, BBIMOIHATh CMBICIOBOEC
CBEPTHIBAHUE BBIJEICHHBIX (DAKTOB, MBICIICH; MPEACTABIATH HMHPOPMAIMIO B CIKATON
cioBecHOM dopme (B BUJIE TJIaHA WJIM TE3MCOB) U B HATJISAIHO-CUMBOJIMUECKON dopme (B
BUJIe TAOMWIl, TpadhUUECKHX CXEM M JUarpaMM, KapT TOHSTHH — KOHIIETITYaJlbHBIX
JMarpaMm, OMOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTIOJHSATH TAOJIUIIbI, CXEMBbI, IUArPAMMBI, TEKCTHI.

OOyuaromiyecs yCOBEpPIICHCTBYIOT HABBIK NOUCKA UHGOpMAYuy B KOMIIBIOTEPHBIX U
HEKOMITBIOTEPHBIX HCTOYHMKAX HH(POPMAIMK, MPUOOPETYT HABBIK (OPMYyIHpPOBAHUSA
3alpOCOB W OTMBIT MCIOJIb30BAHUSI TOMCKOBBIX MamH. OHM HAay4yaTCsi OCYIIECTBISThH
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nouck uHpopmanuu B MHTEepHETE, MKOJIbHOM HMH(OPMAIMOHHOM IMPOCTPAHCTBE, 0azax
JAHHBIX W Ha INEPCOHAJIBbHOM KOMIIBIOTEPE C HCHOJBb30BAHUEM ITOMCKOBBIX CEPBHUCOB,
CTPOUTH IIOMCKOBBIE 3alpPOChl B 3aBUCUMOCTH OT LEIM 3alpoca WU AaHAJIU3UPOBATH
pe3yJIbTATHI ITIOMCKA.

OO6y4aronuecss IprHOOPETYT MOTPEOHOCTH MOMCKA JOMOJHUTEIbHON HHPOPMAITAN JIJIs
pelieHusl y4eOHbIX 3a/lad U CaMOCTOATENbHON IM03HABATEIbHOW AESITEIBHOCTU; OCBOST
ahdexTuBHBIE TPUEMBI TOWCKA, OpraHW3allid ¥ XpaHeHUS WHPOpMAIMH Ha
NEPCOHAIBHOM KOMIIbIOTEpE, B MH(GOPMAIMOHHON cpene yupexnaeHuss u B MHtepHere;
NpUOOPETYT TIEPBUYHBIE HABBIKM (OPMHUPOBAHUS W OpPraHU3AIMH COOCTBEHHOTO
MH(OPMAIMOHHOTO MPOCTPAHCTBA.

OHU yCOBEpILIEHCTBYIOT yMEHHE INepenaBaTb HHGOpMAIMI0 B YCTHOW Qopme,
COMPOBOXK/IaEMOM ayJAMOBH3yaJIbHON MOAJEPKKON, U B MUCbMEHHOU (hopme runepmenua
(r.e. coueraHus TeKCTa, M300paKeHUs, 3BYyKa, CCBHUIOK MEXKIy pa3HbIMU
MH(OPMAITMOHHBIMUA KOMIIOHEHTaMHU ).

OOyuaroiiyecs CMOTYT HMCIOJIb30BaTh MH(POPMALUIO JJI YCTAHOBJICHHUS MPUYUHHO-
CIICICTBEHHBIX CBSI3€M W 3aBHUCHMOCTEH, OOBSCHEHUN U JI0KA3aTEIbCTB (PAKTOB B
pa3TUYHBIX YYE€OHBIX U TMPAKTHUYECKUX CUTYaIUsAX, CHUTYalUsIX MOJCIUPOBAHUSI U
MIPOEKTUPOBAHMUSL.

BpinyCkHUKM 1ONydYar BO3MOKHOCTh HAYYHUTBCA CTPOWUTH YMO3AKIIOUCHUS U
PUHUMATh PELIEHUS Ha OCHOBE CAMOCTOSITEIBHO MOJYYEHHOW MH(POPMALMM, a TaKKe
OCBOUTH OIBIT KPUTHYECKOTO OTHOIICHHS K IMOJIy4aeMOod HHQOpMAIMK Ha OCHOBE €&
COMOCTaBJeHUs ¢ UHpOpMaIMed U3 APYTruX MUCTOYHUKOB U C UMEIOIIUMCS KU3HEHHBIM
OTIBITOM.

OcHogbl yuebno-uccned06amenbCKoll U NPOEeKMHOU 0eameabHOCHU.

B xoxe u3ydeHus Bcex Y4eOHBIX MPEAMETOB OOYYaIOIIMECS HpuUodpemym onvim
NPOEeKMHOU OesamesibHocmu Kak ocoOoi (opMmbl yueOHON paboThl, COCOOCTBYIOIICH
BOCITUTAHUIO CaMOCTOSATEIbHOCTH, WHUIIMATUBHOCTU, OTBETCTBEHHOCTH, ITOBBIIIICHUIO
MOTHBAIMU U 3PHEKTUBHOCTH YUEOHOU NEATEIHLHOCTH;, B XOJAE peaau3alid WCXOIHOTO
3aMbICiia Ha MPAKTHYECKOM YPOBHE OBIAJCIOT YMEHHEM BBIOUpAThH aJ€KBATHBIC CTOSIIEH
3a/1aue CpeACTBA, MPUHUMATh PEIICHHS, B TOM YHCJIE W B CUTYyaIMsIX HEONPEACIEHHOCTH.
Onu mosTydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKHX BapHUAHTOB
pEIICHN, K TIOMCKY HECTAHIAPTHBIX PEIICHUA, MOUCKY W OCYIIECTBICHUIO HanOoiiee
MIPUEMIIEMOTO PEIICHUSI.

B xoze muraHupoBaHUs U BBIMTOJTHEHUS YI€OHBIX CCIICIOBAHUN 00yYaIOnuecs OCBOST
YMEHUE onepuposamsv cunome3amy KaK OTIUYUTECIBHBIM HHCTPYMEHTOM HAy4YHOTO
pacCyXJeHus, MPUOOPETYT OMBIT PENICHUS WHTEIUICKTyaIbHBIX 3a/lad Ha OCHOBE
MBICJIEHHOT'O ITOCTPOEHHUS PA3ITUYHBIX TIPEANOI0KEHUN U UX MOCIEeAYIONIEH TPOBEPKHU.

B pesynbrare ueneHampaBieHHOW y4eOHON IEATETbHOCTH, OCYILIECTBISIEMON B
dbopmax yuebHO020 uccredosanus, y4ebOHO20 NpPOeKmd, B XOJE€ OCBOEHUsl CUCHeMbl
HAYYHbIX NOHAMUU Y BBIITYCKHUKOB OYyIyT 3a7105KEHBI:

* MOTPEOHOCTh BHUKATh B CyTh HW3Y4aeMbIX MpOOJIeM, CTaBUTh BOIPOCHI,
3aTparuBarOlINE OCHOBBI 3HAHWM, JIMYHBIA, COLUUAIbHBIM, HCTOPUUYECCKHN KU3HCHHBIN
OTIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIICHHS K 3HAHHIO, )KU3HEHHOMY OIIBITY;

* OCHOBBI IICHHOCTHBIX CYXICHHUI U OICHOK;
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® YVBAXCHUC K BCIHYUIO YCJIIOBCUCCKOI'O pa3yMad, IIO3BOJIAIOMICTO IIPCOAOJICBATDH
HCBCIKCCTBO M INPCAPACCYAKH, pPa3BHBATL TCOPCTHUUCCKOC 3HAHHNC, IIPOABUIATHCA B
YCTAHOBJICHHUH B3aNMOIIOHUMAaHUA MCIKAY OTACIbHBIMU JIIOAbMHU U KYJIBTYPaMU,

¢ OCHOBbI ITOHHMMAaHHA HpHHHHHH&J’IBHOﬁ OI'PaHUYCHHOCTH 3HaHHA, CYIICCTBOBAHMA
Pa3JIMYHbIX TOYCK 3PCHUS, B3IVIAA0B, XapPaKTCPHBIX AJIA Pa3HbIX COONUOKYJIBTYPHBIX CPCIO U
OIIOX.

Ilpeomemmnuie pe3yromamasl 00y4eHuUs.

HSyquI/IC MaTeMaTHUKHU B OCHOBHOM IIIKOJIE JacT BO3MOXHOCTbD O6yanOH_II/IMCSI
AO0CTHUYDb CICAYIONHX PC3YJIbTATOB PA3BUTHA!

Mamemamuxa. Aneebpa. I'eomempus.

Hatypanbusie uncna. pobu. Panmonansueie yncna

BBITTyCKHUK HAy4YUTCS:

* IOHUMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHSI,

* OIIEPHPOBATH MOHATUSMHU, CBI3aHHBIMH C JISTUMOCTBIO HATypaJIbHBIX YHCENT,

* BBIPAXKATh YMCJa B DKBUBAJICHTHBIX (popMax, BeIOMpas HauOoliee MOAXOMASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallHH;

* CPaBHUBATH U YIOPAIOUMBAThH PALIMOHATILHBIC YNCTIA;

* BHITIOJIHATh BBIYMCICHUS C pAIMOHAIBLHBIMH YHUCJIAMH, COYeTas YCTHbIE U
MMCbMEHHBIC TPUEMBI BBIYUCIICHHUH, TPUMEHEHUE KAIbKYJIATOPA;

* UCIIOJI30BATh MOHATUS M YMEHHsI, CBS3aHHBIC C MPOMOPIMOHATILHOCTHIO BEJIUYUH,
MPOILICHTaMH, B XOJ€ PEIICHHS] MaTeMAaTUUECKUX 3a7a4 U 3a7a4 U3 CMEXHBIX MPEIMETOB,
BBITIOJTHATH HECIIOKHBIC TTPAKTUICCKUE PACUETHI.

Buvinycknuk nonyyum 6o3modrcHocmu:

* NOZHAKOMUMbBCS C  NO3UYUOHHLIMU CUCMEMAMU CUUCTEHU C OCHOBAHUAMU,
omauynvimu om 10;

*yenyoums U pazéumv NpeoCMABleHUsi O HAMYPAIbHbIX YUCIAX U CBOUCMEAX
oearumocmu,

* HAYUUMbCA  UCNONb308AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE  BbIYUCTEHUS,
npuobpecmu NPUBbLIYKY KOHMPOIUPOBAMb GbIYUCIIEHUS, 8blOUPAs NOOXO0OAUWUL  OJis
cumyayuu cnocoo.

JIeCTBUTEIBHBIC YHCIIA

BpinyCKkHUK Hay4YuTCS:

* ICTIOJIb30BaTh HAYaJbHBIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEILHBIX YUCET,

* OIIEPUPOBATH MOHSATHEM KBAAPATHOTO KOPHS, IPUMEHSThH €T0 B BEIYHCIICHUSX.

BuinyckHuk nonyuum 603mMo#CHOCHb:

*pA36UMb NPeOCmasienue O Yucie U YUCIOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
0eliCm8UmMenbHbIX YUucel; 0 poJiu 8bIYUCTICHUL 8 NPAKMUKE;

*pazeumv u yeayoums 3HAHUSL O OECAMUYHOU 3ANUCU OeliCMBUMENbHbIX YUCEe)
(nepuoouueckue u Henepuoouyeckue opoou).

W3mepenusi, MpuOIMKEeHHSI, OIEHKH

BbIlTyCKHUK HAYy4YUTCS:

* ICIIOJIb30BaTh B XOJI€ PEIICHUS 3a/1a4 3JIEMEHTAPHBIE MPECTaBICHUS, CBI3AHHbBIE C
npUOIMKEHHBIMY 3HAUCHUSIMU BEJTUUHH.

BulnyckHuk nonyuum 603mMo#CHOCHb:
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* NOHAMb, YMO YUCTIOBble OAHHbIE, KOMOpble UCHONb3YIOMCA O XaApaKmepucmuKu
00bEKmM0o8 OKpYHCAIoUe20 Mupa, AGNAIOMCL NPEUMYUeCme8eHHO NPUOTUNCEHHBIMU, YIMO
nO 3aNUCcU NPUOTUNCEHHBIX SHAYEHUL, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCOYHUKAX,
MOJCHO CYOUMb 0 NOSPEULHOCTIU NPUOTUNCEHUSL,

* NOHAMb, YMO NOSPEULHOCIb Pe3YIbmama Gbl4UCIeHUL 00IHCHA ObIMb COUIMEPUMA
C NO2PEUHOCMBIO UCXOOHBIX OAHHDBIX.

AnreOpanyeckue BbIpaKeHUs

BrITTyCKHUK HAYYUTCS:

* OIIEpPUPOBATh TMOHIATHSIMH «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUEy,
pelaTh 3a7a4u, coaeprKaire OyKBeHHbIC JaHHbBIE; padoTaTh ¢ GopMyIaMu;

* BBIMIOJHATh MPEOOpa3OBaHUs BBIPAKCHHUM, COJCPKAIIMX CTENEHU C IIeIBIMH
MOKa3aTeSIMHU U KBaIpaTHbIE KOPHU;

* BBITIOJIHATh TOXJIECTBEHHBIC TIPe0oOpa30BaHUSl pPAIMOHAIBHBIX BBIPAKCHHUNA Ha
OCHOBE TIPaBUJI ICHCTBUI HA/l MHOTOWICHAMH H alreOpandecKuMu ApoOsMu;

* BBITIOJTHSTH PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH.

Buvinyckuux noayuum 603MOMCHOCHb HAYUUMbCAL:

* BLINOIHAMbL ~ MHO20ULA208ble  NPeoOPA308AHUS  PAYUOHAILHLIX  BbIPANCEHUI,
NPUMEHSISL WUPOKULL HAOOP CnOCOO08 U NPUEMOS,

* NPUMEHAMb MONCOECMBEHHbIE NPEe0OPA308aAHUA Ol PeUeHUs 3a0a4 U3 PA3TUYHBIX
pazoenos Kypca (Hanpumep, Ol HAXOHCOEHUS HAUOONbULE2O/HAUMEHbULE20 3HAYEHUS
8bIPANCEHUSL).

YpaBHeHUst

BBITTyCKHUK HAy4YUTCS:

* pelmiaTb OCHOBHBIE BHJbl PALUMOHAIBHBIX YPABHEHUNM C OJHOM IIEPEMEHHOM,
CHCTEMBI IBYX YPaBHEHHI C ABYMS [IEPEMEHHBIMU;

* IOHMUMATh ypaBHEHHE KaK BOKHEHIIYI0O MAaTEMaTHYECKYIO MOJEIb JIJISl ONMUCAHUS U
W3y4eHUsT Pa3HOOOpa3HBIX peajbHBIX CUTYyalMid, pemarb TEKCTOBBIC  3aJadu
areOpanvaeckKiuM METOIOM;

* IPUMEHATh TpauUecKue TPENCTABICHUS [UJIi HCCIENOBAHUS YpaBHEHUH,
UCCIJIEIOBaHMS U PEILICHUsI CUCTEM YPABHEHUM C ABYMS [IEPEMEHHBIMHU.

Buvinyckuux noayuum 603MOo#CHOCHb:

* 061a0emb CReYUATbHLIMU NPUEMAMU DeUleHUsl YPAGHEeHUNl U CUCmeM YPAasHeHUll,
VBEPEHHO NPUMEHAMb annapam YpasHeHull OJisi peuleHus pPA3HOOOPA3HbIX 3a0ay U3
MAMeMamuKu, CMENCHbIX NPeOMenos, NPAKMUKU,

* NpUMeHsMb epaguueckue nPeocmasienuss Oas UCCIe008aAHUS YPAGHEHUL, CUCMEM
VpasHeHutl, cooepaicawmux bykeenHvle Kodppuyuenmol.

Hepasenctsa

BBITTyCKHUK HAyYNUTCS:

* IOHUMaTh W MPUMEHSTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemaTh JIMHEHHBIC HEPAaBEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI; peliaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOH Ha rpaduueckue npeICTaBICHHUS;

* IPUMEHSATH anmnapar HEPABEHCTB MJIs PEIIEHUs 3a]ad W3 Pa3IuvHbIX Pa3JiesioB
Kypca.

Bolnyckuux noayuum 603MOMCHOCHb HAYUUMbCAL:

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCIEA HEPABEHCMS, YBEPEeHHO NPUMEHSIMb
annapam HepaseHcms OJisi peuleHUsl pa3H000PA3HbIX MAMeMaAmu4eckux 3a0a4 u 3a0ay u3

CMEINCHbBIX npe()Memoe, npakmuku,
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* npuUMeHAmb 2pagpuueckue npeocmasierus Oas UCCIe008aAHUS HEPABEHCME, CUCTEM
Hepagencma, cooeparcauux OyKkeeHuvie Kodppuyuenmaol.

OcHoBHbIe TOHATHS. YHCIIOBBIE HyHKIIUN

BrinyckHUK Hay4uuTCs:

* IOHMMaTh M HCIOJNb30BaTh (YHKIHUOHAIBHBIC TIOHSATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

* CTpOUTH TpadUKH HIEMEHTAPHBIX (YHKIHMA, HCCIEIOBATh CBOMCTBA YHCIOBBIX
(GyHKIHIA Ha OCHOBE M3yYCHHUsI TIOBEICHUS UX TPa(HUKOB,;

* TOHUMAaTh (YHKIHUIO KaK BAXXHEUIIYI0 MaTEMaTHYECKYI0 MOJCNb Uil OTMHCAHUS
MIPOIIECCOB U SIBJICHUH OKPYXKAIOMIETO MHUpPA, MPUMEHATh (YHKIIMOHATBHBIA SI3BIK IS
OTMCAHMS ¥ UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3HUCSCKIMU BETUIMHAMH.

Buvinycknuk nonyyum 603Mo#CHOCMb HAYUUMBCA!

* NPOBOOUMb UCCIEO08AHUS, CBAZAHHbLE C U3YUEHUEM CEOUCME (YHKYULL, 8 MOM YUCIe
C UCNONB308AHUEM KOMNbIOMEPA, HA OCHO8e 2pAdUKO8 U3YYEHHbIX (YHKYUL CMpoums
bonee cnooicnvie epaguxu (KyCOUHO-3a0aHHbIE, C «BLIKOTOMBIMUY MOYKAMU U M. N.);

* UCNONBL308aAMb  (DYHKYUOHANbHbIE NPEeOCMABleHUss U C8OUCm8a @QYHKYull 0
PeueHUss Mamemamuyeckux 3a0a4 U3 pasiuyHvlx pazoenos Kypca.

YucnoBbie MOCIE0BATEIIBHOCTH

BhITTyCKHUK HAyYUTCS:

* TOHNMAaTh W MCIIOJIB30BATh S3BIK TIOCIEOBATEIPHOCTEH (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHUA);

* IPUMEHATH (POPMYJIBI, CBS3aHHBIE C apPUPMETHYCCKOH U TCOMETPUUYCCKON
mporpeccueit, u amnmapar, chOpPMHPOBAHHBIN MPU MU3YYCHHH IPYTUX Pa3lenoB Kypca, K
PEIICHHIO 33/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 peabHOM KU3HU.

BuvinyckHuk nonyuum 603MOoMCHOCMb HAYUUMbC:

* peuiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEeM (POPMYI N-20 YleHd U CYMMbl
nepeviX N UleHO08 apupmemuyeckol u 2eoMempuiecKol Npocpeccul, NPUMEHsIsL NPpU SMoM
annapam ypasHeHull U HepageHCcmes;

* NOHUMAMb APUPDMEMUUECKYI0 U 2eoMempudecKylo Nnpospeccuro Kak @OYHKYuu
HAmMypanbHo20 apeyMeHma, C6esA3bl6amsb apuhMemuiecKyro npocpeccuto ¢ JTUHEeUHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATbHBIM POCHOM.

OmnucaTtenpHas CTATUCTHKA

BBITTyCKHUK HAay4YUTCSl HMCIOJB30BaTh MPOCTEHIIHME CIIOCOOBI TPEACTABICHUS U
aHaIM3a CTATUCTUYECCKUX JTAHHBIX.

BuinyckHuk — noayuum — 803MOJMCHOCMb — Npuobpecmu  Nep8OHAUANbHBIU — ONbIM
opeanuzayuu coopa OAHHBLIX NPU NPOBEOEHUU ONpoca OOWEeCmMBEeHHO20 MHEeHUs,
OCYWecmenams Ux auaiu3, npeocmasisams pe3yibmamvl ONpocd 8 6ude mabauybl,
ouazpammai.

Cnydaiinbie COOBITHSI U BEPOSITHOCTD

BbITyCKHUK ~HAy4WuTCS HAaXOJUTh OTHOCUTENbHYIO YaCTOTy M BEPOSTHOCTh
CIIy4alfHOTO COOBITHSI.

BuvinyckHuk nonyuum 603MONMCHOCMb NpuoOpecmu onvlm HPOBEOeHUsl CYYAUHbIX
IKCNEePUMEHMO8, 6 MOM Yucle ¢ HOMOWDbIO KOMNbIOMEPHO20 MOOETUPOBAHUS,
UHmMepnpemayuy ux pe3yaomamos.

KomOunaTtopuka

BhITTyCKHUK Hay4duTCs peniaTh KOMOWHATOPHBIE 3a/ladyd Ha HAXOXJICHWE YHCIia
00BEKTOB MM KOMOMHAITUH.
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Buvinycknuk nonyyum 603mMo0iCHOCMb HAYYUMbC HEKOMOPBIM CReYUaIbHbIM NPUEMAM
peutenusi KOMOUHAMOPHBIX 3a0adu.

Harnsgnast reomerpust

BrinyCkHUK Hay4YuTCS:

* pacro3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIESAX U B OKPYIKAIOIIEM MHUPE MIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECCKUE (DUTYPHI;

* pacrio3HaBaTh Pa3BEPTKU Ky0a, MPSIMOYTOJILHOTO MNapaliieienuieia, IpaBuibHON
MUPaMUJIbL, UJIUHJPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapajuielienunesa;

* OIpENEeNsATh IO JMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbl JIMHEHHBIE pa3Mepbl
caMoit (purypsl 1 Ha000POT;

* BBIYUCIISITh 00BEM MIPSMOYTOJBHOTO MapalijieenuIea.

Buvinycknuk nonyuum 603mMoicHOCMb:

* HAYYUMbCSL  GLIYUCAAMb O00BEMbBL NPOCMPAHCMBEHHBIX 2€0MEMPUUECcKUx gueyp,
COCMABNEHHBIX U3 NPAMOY20NbHbIX NAPALIEIENUNe00s,

*yenyoums u pazeumev NpeoCcmasieHusi 0 HPOCHMPAHCMBEHHBIX 2e0MempudecKux
Queypax;

* HAYYUMbCA NPUMEHSAMb NOHAmMUEe pAa3eépmKu Ol BbINOJIHEHUs NPAKMUYECKUX
pacuémos.

['eomeTpuyeckue Gurypol

BrITTyCKHUK HAy4UTCS:

* [10JIb30BAThCS SI3BIKOM T€OMETPUHM J1JISI OTMCAHUS MPEIMETOB OKPY KAIOIEero Myupa u
WX B3aUMHOI'0 PACIOJI0XKECHUS;

* pacrmo3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETpUUECKUE (DUTYPHI U
UX KOHQUTYypaluu;

* HAXOJIUTh 3HAYEHUsI [JUH JIMHEHHBIX DJJIEMEHTOB (UIYyp M HMX OTHOLICHUS,
rpagycHyto Mepy yrioB ot 0° go 180°, npumeHssi onpenesieHus, CBOMCTBA M MPU3HAKU
(buryp u ux 3JeMEHTOB, OTHOILIEHHUS (UTYp (PAaBEHCTBO, MO00KME, CHMMETPHUH, ITOBOPOT,
MapaiyieIbHbIN EPEHOC);

* ONIEPUPOBATh C HAYAJHHBIMH TOHSATHUSMH TPUTOHOMETPUM U  BBINOIHATH
AJIEMEHTapHBIE ONepanuy HajJl QyHKIUSIMH YTIIOB;

* pemiaTh 3a7a4d Ha JI0KA3aTeIbCTBO, OMHPASICh HA M3Y4YEHHBbIE CBOWCTBA Puryp u
OTHOILICHUI MEXIy HUMU U IPUMEHSISI U3YUEHHbBIE METO/IbI 10Ka3aTeIIbCTB;

* peliaTh HECIOXKHBIE 3a/laud Ha MOCTPOCHHE, MPUMEHSISI OCHOBHBIE aJTOPUTMBbI
MIOCTPOCHUS C TTIOMOIIBIO LIUPKYJISI U JIMHEHKH;

* pemniaTh NPOCTEHIINE TIIIAHUMETPUUECKHUE 3a/1a4l B TPOCTPAHCTRE.

BuvinyckHuk nonyyum 603mMo#CHOCHb!

* 061a0emb Memooamu peuleHuss 3a0a¥y Had BbIYUCIeHUS U O00KA3AMelbCmBd:
MemoooM Om HNPOMUBHO20, MEmOOOM NO000Us, MemoooM nepeboopa 6apuanmos u
MEmoOOM 2e0MeMPUIEeCKUX Mecm modex,

* npuobpecmu  ONvIM HPUMEHEHUs aleeOpauidecKko2o U MpUeOHOMEempUIecKo2o
annapama u uoeti 08UMCEHUs. NPU PeUeHUU 2e0MempPUIecKux 3a0ay;

* 0671a0€emb MPAOUYUOHHOU CXEeMOU peuleHUs 3a0ady Ha NOCMPOeHue ¢ HOMOUbIO
YUPKYA U TUHEUKU: AHAU3, NOCMPOeHUe, 00KA3amelbCmeo U Uccie008anue;

* HAYUUMbC peuams 3a0adu HA NOCMPOeHUe MemoOOM 2e0MempUuiecKkoeo mMecma
moyeK u Memooom noO0OUSL;

* npUOOpecmu onvim UCCIe008AHUSL CEOUCNE NIAHUMEMPUYECKUX PueyD ¢ NOMOUWbIO
KOMNbIOMEPHBIX NPOSPAMM,
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* npuobpecmu  OnvlM  GbINOJAHEHUsT Npoekmog no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmynen.
N3mepenne reoMeTpuuecKuX BeTNIuH
BpinyCKkHUK Hay4YuTCS:
* MCIIOJIH30BaTh CBOMCTBA M3MEPEHHUS JJIMH, TUIOMIAICH U YIJIOB MIPHU PEIICHUU 3a7a4
Ha HaxOXJEHWE JUIMHBI OTPe3Ka, IJIUHBI OKPYXHOCTH, IJUHBI JYT'H OKPYXKHOCTH,
IpasgyCHOM MEpHI yIia;
* BEIYHCIIATH TUIOMIAJAN TPEYTOJbHUKOB, MPSIMOYTOJLHUKOB, MapalijIeIorpaMM- MOB,
Tparenii, KpyroB U CEKTOPOB;
* BEIYHCIIATD JTMHY OKPY>KHOCTH, JUIMHY TYTH OKPYXHOCTH;
* BBIYMCTIATH JTMHBI JIMHCHHBIX 3JIEMEHTOB (PUTYp M WX YTIJIbI, UCTOJB3Ys (DOPMYJIBI
JUTMHBI OKPY)KHOCTH | JIUTUHBI TyTH OKPYKHOCTH, (OPMYJIBI IIomaaei Guryp;
* pelaTh 3a/1a4M Ha JI0KA3aTEIbCTBO C UCIOJIb30BAaHUEM (DOPMYIT ITTUHBI OKPYKHOCTH
U JUTMHBI IyTH OKPYKHOCTH, (OpMYJI TUIoaaet puryp;
* pemath MPaKTUYECKHE 3a/1aud, CBS3aHHBIE C HAXOXIACHUEM TIe€OMETPUYECKUX
BEITMYMH (MCTIOIB3YS MIPU HEOOXOIMMOCTHU CIIPABOYHUKH M TEXHUYECKHUE CPECTBA).
Buvinycknuk nonyuum 603mMoxicHOCMb HAYUUMBCA
*  BLIYUCIAMb NAOWAOU PuYp, COCMABIEHHBIX U3 08YX UU OOJlee NPIMOY2OIbHUKOS,
napaienozpammos, mpeyeoibHuKo8, Kpy2a u CeKmopa,
*  BLIUUCTAMDb NIOWAOU MHO20V20IbHUKOB, UCNONIb3YS OMHOULEHUS] PAGHOBEIUKOCU U
PABHOCOCMABNIEHHOCU,
*  npumMeHAMb aneedpauiecKuti U mpuecoOHOMempuiecKuti annapam u uoeu O8UNCEeHUs.
npu peueHuy 3a0a4 Ha 8blYUCIeHUe NIouadell MHO20Y201bHUKOS.
Koopaunater
BBITyCKHHUK HAy4UTCS:
*  BBIYHCIATH JJMHY OTpPE3Ka MO KOOPJMHATAM €r0 KOHIIOB; BBIYUCISTH KOOPIUHATHI
CEpelIMHbI OTPE3Ka;
*  HUCIOJIb30BaTh KOOPJAMHATHBIA METOJ JJsi M3yYEeHHUs] CBOWCTB TPSIMBIX H
OKPYKHOCTEM.
Buvinycknuk nonyuum 603moxicHoCcmb:
* ognademsv KOOPOUHAMHBLIM MEMOOOM peuleHuss 3a0ay HaA GblYUCTEHUs U
dokazamenbcmea;
*  npuobpecmu onvlm UCNONb306AHUS KOMNBIOMEPHBIX NPOSPAMM OISl  AHANU3A
YACMHBIX CIIYUAe8 83AUMHO20 PACHONONCEHUSL OKDYHCHOCMEL U NPAMbIX,
*  npuobpecmu onvlm 8bINOJHEHUS NPOeKmos Ha memy «llpumenenue Koopounamuozo
Memooa npu peueHuly 3a0a4 Ha 8bIYUCIEeHUS U O0OKA3AMENbCMEaAy.
Bekrops!
BBITyCKHHUK HAy4UTCS:
*  ONEpUpPOBATH C BEKTOPAMU: HAXOJAUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aIaHHBIX
reOMETPUYECKU, HAXOUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;
*  HaxoJWTbh JUIsl BEKTOPOB, 3aJIaHHBIX KOOPAMHATAMM: JJIMHY BEKTOPA, KOOPIAUHATHI
CyMMBI M Pa3HOCTH JIBYX M 0ojiee BEKTOPOB, KOOPJIWHATHI MPOU3BEIEHUS BEKTOpa Ha
YHUCJIO, TPUMEHSSI TPU HEOOXOIMMOCTH COYETATENbHBIA, TEPEMECTHTEIbHBIA |
pacnpenenuTebHbIN 3aKOHBI,
*  BBIYUCIATH CKASIPHOE TIPOM3BEACHUE BEKTOPOB, HAXOIUTh YTOJl MEKIy BEKTOPaMH,
yCTaHABJINBAThH MEPICHANKYISIPHOCTh TIPSIMBIX.
Buvinycknuxk nonyyum 603modcHocmu:
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* 061ademv BEKMOPHLIM MemoOoOM OJisl peuleHuss 3a0ay HA GblYUCIeHUs U
00Kazamenbemeda,

*  npuobpecmu ONnvlm BbINOJHEHUS NPOEKMO8 HA MeMy «NPUMEHeHUe BeKMOPHO20
Memooa npu peueHul 3a0a4 Ha 8bIYUCTIEHUSL U OOKA3AMENbCMBEAN.

3. Conepxxanue yueOHOT0 nmpeaMera
Xapakmepucmuka codepofcanuﬂ OCHOBHOZ2O 061/14620 06pa306aHu}1 no mamemamuke

Hacrosimast mporpaMMa 0CHOBHOTO 00IIIero o0pa3oBaHus 10 MaTEMAaTHKE COCTABIICHA HA OCHOBE
dyHIaMEHTAIBHOTO sipa cojaepaHus oOmiero oOpazoBanus u TpeOoBaHMA K pe3ynbTaTam OOIIETO
o0pa3oBaHus, MpeaCTaBIeHHBIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe 00IIero
o0pa3oBaHHs, C y4eTOM MpeeMCTBEHHOCTU ¢ lIpuMepHBIMH mporpaMMaMu AJii HAa4aJbHOTO OOILEro
oOpazoBanus. B Hell Takke YUYUTHIBAIOTCS OCHOBHBIC HJEU M MoJyiokeHHs [Iporpammbl pa3BUTHS U
(hopMHUpPOBaHMS YHUBEPCATBHBIX YICOHBIX ICUCTBHUI JII OCHOBHOTO O0IIIEro 00pa3oBaHMs.

CopneprxaHue MaTeMaTHYeCKOro 00pa3oBaHus MPUMEHHUTEIHHO K OCHOBHOM IIIKOJIE TIPECTABICHO
B BH/JIE CJIEIYIOUINX COAEPKATEIbHBIX Pa3ieoB. DTO apudmemura, anreeopa; yHKyuu, 6eposimHocms u
cmamucmuxa; ceomempus. Hapsaay ¢ 3TUM B cofepKaHHe OCHOBHOTO OOIIEro oOpa3oBaHUsl BKIIOUEHBI
JIBa JIONOJHUTENbHBIX METOJOJOTUUYECKUX pa3/eNia: J102UKa U MHOMCecmed, MamemMamura 6
UCMOPUYECKOM  pa3eumuuy, 4YTO CBS3aHO C peaju3anuel I1eneil  OOIIEeMHTEIUIEKTyalbHOTO U
0o0LIEKyIbTYpHOTO pa3BuThs ydanxcsa. CopepikaHue KaxAO0ro M3 3TUX pasJielioB Pa3BOpAayMBAETCs B
COJIePKATEIbHO-METOIMYECKYIO JIMHUIO, TPOHM3BIBAIONIYI0O BCE OCHOBHBIC pa3/eibl COJCPKAHUS
MaTeMaTHYeCKOro o0pa3oBaHUs Ha JaHHOW cTyneHu oOyueHus. [Ipu aTom nepas nunus — «Jloruka u
MHOXECTBa» — CIIy’)KUT LEJIM OBJIAJACHUS YYAIUMHCS HEKOTOPBIMU 3JIEMEHTAaMH YHHBEPCAIBLHOTO
MaTEeMaTHYeCKOro s3blka, BTopas — «MareMaTuka B HCTOPUYECKOM pPa3BUTHUM» — CHOCOOCTBYET
CO3JIaHUIO OOIEKYIBTYPHOT0, TYMaHUTAPHOTO (OHA U3YUCHUS Kypca.

Conepxkanne pasnena «ApudMeTHKa» CIyKUT 0a30U ISl JaTbHEHIIETO M3yYCHHUS Y4YalluMUCS
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO HX JIOTUYECKOTO MBIIIICHUS, (OPMHPOBAHUIO YMEHHUS MOJb-
30BaThCsl QITOPUTMAMH, a TakKe MPUOOPETEeHHIO TMPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHOM XU3HHU. Pa3BuUTHE MOHATUS O YUCIIE B OCHOBHOMW ILKOJIE CBSI3aHO C PAallMOHAIBHBIMHU U
UpPPALMOHATIBHBIMUA YHCIaMH, (OPMUPOBAHUEM IMEPBUYHBIX MPEICTABICHUN O NEHCTBUTENHLHOM YHCIIE.
3aBepliieHre YUCIOBOM JIMHUU (CUCTEMAaTU3allis CBEJCHUN O ACWCTBUTENBHBIX YHCIAX, O KOMIUIEKCHBIX
YHUCIIax), TaK )K€ Kak 1 0oJiee CII0KHbIE BOIPOChl apupMeTHku (anroputMm EBkinaa, ocHOBHas Teopema
apu(pMeTHKH), OTHECEHO K CTyTNeHH OOIIEro CpeaHero (MOTHOro) 00pa3oBaHus.

Conepsxanne pasnena «Anredpa» crmocoOCTBYyeT (POPMUPOBAHUIO y YUAIIMXCA MAaTEMaTUIECKOTO
ammapata JUis pelIeHHUs 3a/lad U3 Pa3HbIX pa3/ieJIOB MaTeMAaTHKH, CMEXKHBIX MPEIMETOB, OKpY Karoleh
peanmbHOCTH. SI3bIK  anreOpbl MOTYEPKMBACT 3HAUCHHE MATEMATHKH KakK S3bIKa JUIS TIOCTPOCHUS
MaTeMaTHYeCKUX MOJIETIei POIECCOB U SIBICHUI peanbHOro Mupa. B 3aaun uzydenus anreOpbl BXOIST
TaKXKe Pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOJMMOro, B YaCTHOCTH, JUISI OCBOCHHS Kypca
nH(GOPMAaTUKH, OBJIaJICHUE HABBIKAMH JIETYKTHUBHBIX paccyxaeHuil. [[peoOpa3zoBanue CHMBOIBHBIX (hOpM
BHOCHUT CIIEIM(PHUECKUI BKIIAJ B Pa3BUTHE BOOOPAXKEHUS yUAIIUXCs, MX CIIOCOOHOCTEH K MaTeMaThuiec-
KOMY TBOpYECTBY. B OCHOBHOM IIKOJIe MaTepuan TPyNIHUPYETCS BOKPYT PAllMOHATIBHBIX BBIPAKCHHM, a
BOTIPOCHI, CBSI3aHHBIC C HPPALUOHAIBHBIMH BBIPAKCHUSMH, C TPUTOHOMETPUYECKHMMHU (YHKIHAMU M
peoOpa3oBaHUAMHU, BXOIAT B COJEPKAHUE Kypca MATEMAaTUKH Ha CTapIIeil CTyneH! 00y4YeHHs B IIKOJIE.

Conepxanue paznena «DyHKIMW» HAIEICHO HA MOJYyYSHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAHHUH
0 (YHKIIMH KaK Ba)KHEHIIeW MaTeMaTH4YeCKOW MOJENH JAJsl OMHUCAaHUs U UCCIENOBaHHS pa3HOOOpa3HBIX
nporeccoB. M3ydyeHne 3TOoro marepmuaia CriocOOCTBYET Pa3BHTHIO Y yUYAIIUXCS YMEHHUS HCIIONB30BATh
pa3inuHble SI3BIKM MaTeMaTHKH (CIOBECHBIN, CHMBOJUYECKHM, rpaduueckuii), BHOCUT BKJIaJg B
(dbopMHpOBaHUE TPEICTABICHUI O POJTM MATEMATHKH B PA3BUTUH IIUBHIN3AINH U KYJIbTYPHI.

Paznen «BeposITHOCTh U CTaTHCTHKa» — O0S3aTENbHBIA KOMIIOHEHT IIKOJIBHOTO 0Opa3oBaHMs,
YCHJIMBAIOIINH €ro MPHUKIATHOE U MPAKTHYECKOE 3HAYeHHE. DTOT MaTepuan HeoOX0IuM, TIPEXk/Ie BCEro,
st GOPMUPOBAaHUA Yy Yydyalluxcs (YHKIMOHATBHOM TPAaMOTHOCTH — YMEHHUS BOCHPUHHUMATH H
KPUTHYECKH AaHAJIM3MPOBAaTh WH(POPMAIMIO, MPEICTABICHHYI0 B pPa3lWYHBIX (opMax, IMOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX PEaNbHBIX 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHIINE BEPOSITHOCTHBIC
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pacueTbl. l3yueHHe OCHOB KOMOMHATOPHKH IIO3BOJIMT Y4YalleMyCsl OCYLIECTBISATh PacCMOTPEHHUE
ciydaes, mepe0op ¥ MOJICYET YHCiIa BAPUAHTOB, B TOM YHUCIIE B MPOCTEHIINX MPUKIIAJIHBIX 33/1a49ax.

IIpy M3y4eHUH CTATUCTHKM M BEPOSITHOCTH OOOTraIlaroTCsi MNPEJCTAaBICHHUS O COBPEMEHHOM
KapTHHE MHpa W METOJaxX €ro MCCIeNOBaHus, (popMupyeTcss MOHMMAHHE POJIM CTAaTUCTHKH KaK WC-
TOYHHMKA COLIMAJILHO 3HAYNMOW MH(POPMALIUU U 3aKJIQABIBAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIIIIJICHHUS.

Llens conepkanus pasgena «l'eoMeTpuss» — Pa3BUTh Yy Y4YaIIUXCA IPOCTPAHCTBEHHOE
BOOOpaXEHUE M JIOTHYECKOE MBILIUIEHUE ITyTeM CUCTEMaTHYECKOTO M3yYEHUs] CBOMCTB F€OMETPUUYECKUX
¢uryp Ha IUIOCKOCTH M B TPOCTPAHCTBE W MPHUMEHEHHS OJTHUX CBOWCTB MPH pEUICHUH 3a1ad
BBIUUCIIUTENILHOIO U KOHCTPYKTHUBHOIO XapakTtepa. CyliecTBeHHas: pojib IPU TOM OTBOAMUTCS Pa3BUTHIO
reoMeTpruueckoi HHTyuIuH. CoueTaHne HarJIITHOCTH CO CTPOTOCTBIO SIBIISIETCS HEOTHEMIIEMOH YacThIO
reoMeTpuuecKux 3HaHui. Matepuan, oTHocsmuiics k Onokam «Koopnunate» u «Bekropel», B
3HAYHUTEIBHON CTETIEHN HECeT B ce0e MEeXIMpEeJIMETHbIC 3HAHWsS, KOTOPBIE HAXOSIT NPUMEHEHHE Kak B
Pa3IUYHBIX MATEMAaTUUYECKUX JUCHUIUIMHAX, TAK U B CMEKHBIX NpeIMeTax.

OcoOenHocThIO pazfena «Jloruka M MHOXECTBa» SIBISETCS TO, YTO IPEICTABICHHBI B HEM
MaTepuall MPEeUMYIIECTBEHHO H3Yy4aeTcsl NMPH PACCMOTPEHHUHU pa3IM4YHBIX BOMPOcOB Kypca. CooTBeT-
CTBYIOIIIMI MaTepHall HalleJieH Ha MaTeMaTHYeCKOe Pa3BUTHE yJaluxcs, GOpMUPOBaHHUE Y HUX YMEHUS
TOYHO, C’KaTO U SICHO U3JIaraTh MBICIIU B YCTHON U MUCbMEHHOW peyH.

Pasnen «Marematuka B HMCTOPUYECKOM pa3BUTUW» MpelHa3HayeH [uid (OPMHUPOBAHUA
NpEeJCTaBICHUN O MaTeMaTHKE KaK YaCTH YEJIOBEUECKOM KyJIbTYpBbI, ISl OOIIEro pa3BUTHS IIKOJIbHUKOB,
JUIA CO3JaHMS KYJbTYPHO-HCTOPHUYECKOW cpenbl oOydeHus. Ha Hero He BBIAENSETCS CIEIUATBHBIX
YPOKOB, YCBOEHHE €r0 He KOHTPOJIMPYETCS, HO COJEepKaHHe ITOr0 pasjiesia OpraHMYHO MPUCYTCTBYET B
y4eOHOM TpoIiecce Kak CBOETO pojJa TYMaHUTApHBIA (OH MPHU paCCMOTPEHHUH MPOOIEMAaTHKH OCHOBHOTO
CoJIepXKaHUs MaTeMaTHUECKOro o0pa3oBaHusl.

JHannas mporpaMma T0 MaTeMaTHKe Ui OCHOBHOW IIKOJBI  SIBIISICTCS  JIOTHYECKUM
IPOJOJDKEHUEM IpOrpaMMbl Ul HadaJbHOW IIKOJBI M BMECT€ C HEH COCTaBiIeT ONMCaHUEe
HENpPEepBHIBHOIO Kypca MaTeMaTHKU ¢ 1-ro no 9-i kiacc 0611eo0pa3oBaTebHOM IKOJIBI.

MATEMATHKA S kaace

HartypaabHblie yucia

Hecaruunas cucteMa cuuciienus. PuMckas Hymepanus. ApudMeTrudeckue IeUCTBUS Hal
HaTypaibHBIMU  uyuciamMu. CrTeneHb C  HaTypajbHBIM  [OKa3aTelieM.  3aKOHBI
apu(METUUYECKUX JEUCTBUI: MEPEMECTUTENbHBIN, COUeTaTEIbHbIN, paclpeeIuTeIbHbIN.
Oxkpyrnenue uyucen. Ilpukuaka W OLEHKA pe3ylbTaTOB BbIUKCICHUN. J[leneHue ¢
OCTaTKOM.

OObIKHOBEHHBIE APOOH

OcHoBHOe cBoiicTBO npobu. CpaBHeHue apobOeil. Apudmernueckue AeUCTBUS C
OOBIKHOBEHHBIMU JIPOOSIMHU: CIIO)KEHHE W BBIUMTAHHUE JAPOOEH C OJUHAKOBBIMH H C
pa3HBIMU 3HAMEHATEISIMU (TIPOCTEHIIINE CITydan), YMHOKEHUE U JICIICHHE OOBIKHOBEHHOMU
IpoOu Ha HaTypalbHOE YKCIIO. HaXxoXaeHue 9acTu OT IEJIOro M IEJIOro MO €ro 4acTd B
JIBa pUema.

HecaTuynas a1podb

CpaBHeHHE OeCATHYHBIX ApoOel. ApudmMeTrndeckue NEeHCTBUS C JECATUYHBIMHU POOSMHU.
[IpencraBienue AecATUYHON JIpoOu B BHUAEC OOBIKHOBEHHOW JIpOoOM M OOBIKHOBEHHOW B
BUJIEC ICCATUYHOM.

TexcToBbIe 3a1a4H

Pemienne TekCcTOBBIX 3aiau apupMETHYECKUM crnocoboM. MartemaTudyeckue MOAeNu
peabHBIX CHUTyaluid (MOATOTOBKA YYalIUXCsl K PEIICHUI0 3a7ad ajnreOpandecKkum
METOJIOM).

N3mepennst, npulJIHKeHNs], OLEHKHU
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EnuHunel nu3aMepeHus UIMHBL, IUIOIIAaU, 00beMa, Macchl, BpEMEHHU, CKOpocTu. Pa3mepsl
O0OBEKTOB OKpY)KAIOIIEro Hac Mupa (OT D3JIEMEHTapHbIX uYacTull a0 BcenenHoit),
JUTUTEIBHOCTD IIPOLIECCOB B OKPYIKAIOIIEM HAC MUPE.

[TpencraBieHne 3aBUCUMOCTH MEK/y BETUUMHAMU B BUJE POPMYJI.

IpoueHTHI

HaxoxxneHue npoueHTa OT BEIMYUHBL, BEJIMYHMHBI 110 €€ ITPOLIEHTY.

HavaabHble cBeleHHs Kypca aJredpsbl

AJredOpanvecKkue BbIpaKeHHU s

BykBeHHbIe BbIpa)KeHUS (BBIpaXEHUS ¢ IEpeMEHHBIMN). UncaoBoe 3HaueHue OyKBEHHOTO
BBIPAKEHUSI. YTPOUIEHUE BbIpAXEHUHN (IpocTedlue ciaydyad MNpUBEACHHS MOJA00HBIX
cllaraembix).

VYpaBuenue. KopeHp ypaBHeHuMs. PemieHne ypaBHEHUH  METOJOM  OTBICKAHMS
HEU3BECTHOTO KOMIIOHEHTA JIEHCTBUS (MPOCTENUIINE CITyyan).

Koopaunarsl

Koopaunarsslii myd. M300paxeHnue yucesn ToukaMyi KOOPAUHATHOTI'O JIy4a.

HavyajbHbie NOHATHA U PAKTHI Kypca reoMeTpuu

I'eomeTpuyeckue purypsol u Tesia. PaBeHCTBO B reoMeTpuu

Touka, npsimasgs U 1ockocTh. Paccrosnue. Otpe3ok, ayd. Jlomanas. IIpsMoOyroiabHUK.
OxkpyxHocTh U Kpyr. LlenTtp, panuyc, nunamerp. Yrou. lIpsamoi yron. Octpeie U Tymble
yrabl. PazBepHyThiii yroi. buccekrpuca yria. CBOHCTBO OMCCEKTPUCHI yTJIa.
TpeyronsHuk. Buasl TpeyroibHukoB. CyMMa yIiIOB TPEYTOJIBHUKA.
[leprieHIUKYISIpHOCTh NPAMBIX. CepelnHHBI NepneHauKyJssp. CBONCTBO CEPENMHHOTO
NEPIEHINKYJIsIpa K OTpe3Ky. HarmsaHele npencraBiaeHuss O NMPOCTPAHCTBEHHBIX Tejax:
KyOe, mapajuienenurese, npusMe, nupamuie, mape, cpepe, Konyce, nuuianHape. Pa3seprka
PSAMOYTOJBHOIO MapAJIIETIEIUIIEA.

HN3mepenne reoMeTpUYeCKUX BEJIHIUH

Jlnuna orpeska. [[nuHa 1oMaHOM, IEpUMETP TPEYTrOJIbHUKA, IPSAMOYTOJIbHUKA.
Paccrosnue mexny nByms Toukamu. Maciutad. PaccTostHre OT TOUKH 10 IPSMOIA.
Benuuuna yrna. ['pagycnas mepa yria.

[Tonsitue o muomaau miockux ¢uryp. PaBHococTaBiieHHbIE U paBHOBETUKHE (DUTYPBIL.
Ilepumerp u mromans NpsIMOYyroibHuKa. 1lnomans npsaMoyroibHOro TpeyroibHUKa,
IIJIOIIAIb IPOU3BOJIBHOTO TPEYTOJIbHUKA.

O6beMm Tena. Dopmyssl 00beMa IPAMOYTOJIBHOTO Mapalieienunena, Kyoa.

DJIeMeHTbl KOMOUHATOPUKHU

JlocToBepHbIe, HEBO3MOXKHbIE U CilydaiiHble coObITUA. [lepebop BapuaHTOB, 1€PEBO
BAPUAHTOB.

MATEMATHKA 6 kaace

Apudmeruka.

PanmnoHnanbHble YUCIa

[enble yncia: NOJOKUTEIbHBIE U OTPULIATENbHBIE U HYJIb. Moaynb unciia. CpaBHEHHE
paIMoOHANIbHBIX uncen. ApudmeTndeckue ASCTBUS C PAIIMOHATLHBIMU YHCIIAMHU.
Yucnossie BeipaxeHus. [lopsnok neidcTBUil B HUX, UCIIOJIb30BAaHUE CKOOOK. 3aKOHBI
apuPMETHICCKUX TCHCTBHM.

ITpouenTsl. HaxoxaeHne npoieHTa OT BEJIMYUHBI, BEJIMYUHBI 10 €€ MPOLEHTY,
MIPOIIEHTHOTO OTHOIIEHUS. 3a/1a4 C pa3HBIMH MPOICHTHRIME 0a3amu. OTHOIIEHUS.
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Bripaxxenue otHomienus B npouenTtax. [Iponopuus. [Iponopimonanbubie 1 00paTHO
MIPONOPLHOHAIIbHBIE BEJIMUHHBI.

HarypaabHblie unciaa

JlenumocTh HaTypaibHbIX yncel. [Ipuznaku nenumoctu Ha 2,3,5,9,10. [IpocTeie u
COCTaBHBIE YKuCia. Pa3iioxkeHne HaTypaabHOIO YMCIIa HA IPOCTHIE MHOKUTEIIH.
HawnGonpmuii oOmuii AenuTens 1 HauMeHbIIee o0Iee KpaTHoE.

Jpodu

Apudmernueckue aeiictsus ¢ apoosmu (nmpumensisi HOK). Haxoxaenne yactu ot
L[EJIOTO Y LEJIOTO 110 €r0 YaCTH B OJIMH IPUEM.

HauvanbHble cBeleHHs Kypca ajredpbl.

AnredpanyecKkue BhIPaKeHUsl. Y paBHeHHUS

bykBeHHbIe BbIpaxeHus. YuciaoBoe 3HaueHHE OYKBEHHOTO BbIpAXKEHUS. Y IPOIICHHUE
BBIPAKEHUW. AJITOPUTM PELLICHHS YPAaBHEHUS IIEPEHOCOM CIIaraéMbIX U3 OJHOM YacTH
ypaBHEHUS B JApyrylo. Pelienre TeKCTOBBIX 3a71a4 alreOpanyeckuM METOIOM.
OtHomenus. [IponopMoHaNbHOCTh BETUYHH.

Koopannarsl

Koopnunatnas npsimas. U3o00pakeHue urcen TOUKaMu KOOPAMHATHOM MPSMOH.
I'eomeTpruuecknil CMBICIT MOJYJIsl ynciia. YucaoBble MPOMEKYTKHU, UHTEPBal, OTPE30K,
ay4d. Popmyiia pacCTOSHUSA MEXKy TOUKaMU Ha KOOPAUHATHOM NPSAMOU. /lekapToBbI
KOOPAMHATHI Ha TUIOCKOCTH, KOOPAMHATHI TOYKH.

HavyaabHble NOHATHSA U (PaKTBI Kypca reoMeTpUM.

I'eomeTpuyeckue (pUrypsbl M T€J1a, CAMMETPHSA HA IVIOCKOCTH

[entpanbHas u oceBasg cummerpus. [lapannensHocTh TpsAMBIX. OKPYKHOCTb U KPYT.
Huco I1. lnuna oxkpyxkHoctu. [Inomans kpyra. Harnsaaaeie npeacraBieHus o mape,
chepe. DopmyJibl TIIOIIAIN TOBEPXHOCTU chepbl U 00bEMA 11apa.

JJyieMeHThI TeopuM BeposiTHocTeil. IlepBbie mpeacTaBIeHUs 0 BEPOATHOCTH

Yucino BCEBO3MOKHBIX UCXO0JI0B, MPABWIIO MTPOU3BeAeHUs. biiaronpusitHbie n
HeOnaronpusTHble UCXoIbl. [10CUET BEpOATHOCTH COOBITHS B IPOCTEHIIINX CIydasX.

AJI'EBPA 7 kjaacc

MartemaTtuueckui s3bIk. MaTemMaTuuyeckas Mojaejab
Yucnosele u anredpanyeckue Boipaxxenus. [lepemennas. Jlonycrumoe 3HaueHue
nepeMeHHol. Henomycrumoe 3nauenue nepeMenHoi. [lepseie npencrasienus o
MaTEeMaTU4YECKOM S3bIKE U O MATEMATUYECKON Moaenu. JInHeHbIe ypaBHEHUS C OJJTHOU
IIEPEMEHHOM.

JIuHelHbIe ypaBHEHUS KAK MATEMAaTUYECKUE MOJIEIIM PEAJIbHBIX CUTYALUM.
KoopaunaTtHas npsimasi, BUIbl IPOMEKYTKOB HA HEM.
JIuneiinas ¢pyHkuus

KoopannaTHas miockocTb. AITOPUTM OTBICKaHHSI KOOPAUHAT TOYKHU. AJITOPUTM
NnoCTpoeHust Touku M (a; b) B IpSAIMOYTOJIbHON CUCTEME KOOPIMHAT.

JluneitHoe ypaBHEHUE ¢ ABYyMs IepeMeHHbIMU. Pemenne ypaBHenus ax + by + ¢ = 0.
['padux ypaBHEHHS. AITOPUTM MTOCTpOEHUs rpaduka ypaBHeHus: ax +by + ¢ = 0.

Jluneitnas ¢pyukuus. HezaBucumas nepemerHas (apryMenT). 3aBucumas epeMeHHasl.
['padux muneitHON QyHkIMN. Hanbonpiiee u HanMeHbIIIee 3HAYCHUSI TMHEWHON (hyHKITHH
Ha 33JJaHHOM TpOMexXyTKe. Bo3pactanue u yOpiBaHNe TUHEHHON (YHKITHH.

Jluneiinas pynkuus y = kx u ee rpaduxk.

B3auMHoe pacnonoxeHue rpaukoB TMHEHHBIX GYHKIUMN.

22



Cucremsl ABYX JIMHECHHBIX YPABHEHHH C ABYMS IepeMEHHbBIMH

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHHH. ['padudeckuii MeTO T perieHus
CUCTEMBI ypaBHEHUN. MeTo oiIcTaHOBKU. MeTo1 alire0pandeckoro CIoKeHHUs.

Cucrembl IByX JUHEUHBIX YPABHEHU C IByMsI IEPEMEHHBIMU KaK MaTEMaTUUECKUE
MOJIEJIN PEAIbHBIX CUTYyalUi (TEKCTOBBIE 33/1a4H).
CreneHb ¢ HATypPaJbHbIM NOKa3aTeJleM

Crenens. OcHoBanue crenenu. [Iokazarens crenenn. CBOMCTBA CTENIEHU C
HaTypaJbHBbIM IIOKa3aTeIeM. Y MHOKEHHE U JIEJICHUE CTENIEHEN ¢ OAMHAKOBBIMHU
nokaszareasiMu. CTENEeHb C HyJIEBBIM MOKA3aTENEM.
OnHowienbl. Onepanuu HAJA OJHOYJIEHAMHU

Opnnounen. Koagdunuent onnounena. CranaapTHbiidl BUj ogHowieHa. [lonoOHbIe
OJTHOYJIEHBI.

CnoxeHue OJHOYJICHOB. Y MHOKEHHE OJTHOWICHOB. Bo3BeieHNE OJHOWICHA B
HaTypaJbHYIO CTEIEHb. J(eJIeHre 0JHOWIeHa HAa OJTHOUJIEH.
MHoro4ieHnl. Apu(pMeTHYEeCKHE ONePALUHM HAJ MHOTOYJICHAMH

Mmuorounen. Unensl MmHOTOUWIeHA. [Bywien. Tpexunen. [IpuBenenne mogo0HbIX
YJIeHOB MHOTOUIeHa. CTaHAapTHBIA BUJ MHOTOYJICHA.

CrnoxeHne ¥ BBIYMTaHUE MHOTOYJICHOB. Y MHOKEHHE MHOIOUYJIEHA HA OJJHOYJIEH.
YMHOXE€HHE MHOTOWIEHA HA MHOTOYJICH.

KBaapat cymmbI 1 kBaapat pa3HoCTH. Pa3HOCTh kBaspaToB. Pa3zHOCTH KyOOB M cyMMa
KyOOB.

Jlenenyue MHOro4jieHa Ha OJTHOYJIEH.
Pa3io:xeHre MHOTO4JI€HOB HA MHOKUTEH

Brinecenue o01ero MHOXuUTENS 3a ckoOku. Criocod rpynnupoBku. Paznoxenue
MHOTOWIEHA Ha MHOXHUTENH C MOMOILBIO (POPMYJI COKPAILEHHOTO YMHOKEHHUS,
KOMOMHAIIMK Pa3IuYHbIX MTPUEeMOB. MeTo BbIJIeJICHHS TTOJHOTO KBaapaTa.

[Tonsarue anredpandeckoii 1podu. CokpaleHre aaredpandeckon Apoou.

ToxnectBo. ToxkaecTBEHHO paBHbIE BhIpaKeHUA. T0XIeCTBEHHbIE TPeoOpa30BaHuUs.
DyHKIMA Y = X

OyHKUWMA )y = x°, ee CBOICTBA U rpaduk. OyHKIUA y = -x’, ee CBOICTBA 1 rpaduk.
['paduueckoe pernieHne ypaBHEHUI.

Kycounas ¢pynkus. Urenne rpaduka pynkunn. O6macts onpeneiaeHus QyHKIUH.
[TepBoe nmpencTaBieHne o HEMPEPbIBHBIX GyHKIMAX. Touka pa3peiBa. PazbsicHenue
CMBICJIA 3aMHUCH y = f(x). DyHKIMOHAIbHAS CUMBOJIMKA.

O6o0maromee nosropenue (9 4)

T'EOMETPUS 7 kaacce

HauajabHble reoMeTpuYecKHue CBeIeHHs

[IpocTeiiue reoMmerpuueckue GUrypsl: mpsiMasi, TOUKa, OTPE30K, Jiyd, yroi. [loHstue
paBeHCTBa reoMeTpuueckux puryp. CpaBHeHHE OTPE3KOB M yTIIOB. M3MepeHue oTpe3Kos,
JUTMHA OTpe3ka. M3MepeHue yrioB, rpajaycHas mepa yria. CMEXHbIE M BEpPTHUKaJIbHbIC
yIJIbL, X CBOMCTBA. [leprneHauKynsipHbIE IPSMBIE.

OcnosHasi yenb — CUCTEMATU3WPOBATH 3HAHMUS YYallUXCS O MPOCTEUIIMX
reoOMeTpUIeCKUX GUTYpax v UX CBONCTBAX; BBECTH IMOHATHE PAaBEHCTBA PUTYD.

B manHOM TeMe BBOJSTCA OCHOBHBIE TI€OMETPUYECKUE TIOHSATHS M CBOMCTBA
MPOCTEUIITNX TEOMETPUUYECKUX (UTYP HAa OCHOBE HATJISAHBIX MPEJCTABICHUN yYaIIUXCs

nyTeM OO0OOIIEHUS OYEBUAHBIX MM M3BECTHBIX M3 Kypca MaTeMaTUKu 1—6 KiiaccoB
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reomeTpuueckux (axtoB. [loHsATHE akCHMOMBI Ha HadyajlbHOM JTarne OOydeHHs HE BBO-
JUTCS, 1 CaMHM aKCUOMBI HE (pOpMyIHpyrOTCs B siIBHOM Buje. HeoOxoaumele UCXOAHbBIE
MOJIO)KEHUSI, HA OCHOBE KOTOPBIX M3Y4alOTCS CBOWMCTBA TE€OMETpUYECKUX (uryp,
OPUBOJATCS B omnucaTenbHON ¢opme. llpuHIMNUAIBHBIM MOMEHTOM JIaHHOM TEMBI
SBJIIETCS BBEJCHUE IOHSATUS  pPAaBEHCTBA TIEOMETPUYECKUX (UIYp Ha  OCHOBE
HarJsIHOro

NOHATHsL HanoxeHus. ONpenesieHHOE BHHUMAaHUE JOJDKHO YHENATHCS IPAKTUYECKUM
IIPUIIOKEHUSAM F€OMETPUYECKHUX ITOHATHIA.

TpeyroJbHuKu

TpeyrombHuk. IIpu3zHaku paBeHCTBAa TPEYroJbHUKOB. llepneHaukynsap K IpsAMoi.
Menunanbl, OMCCEKTPUCHI U BBICOTHI TPEYrojibHUKa. PaBHOOEIpEHHBINH TPEYTOJbHUK U €r0
CBOMCTBA. 3aJ1ayy Ha IMOCTPOEHHUE C TOMOIIBIO IUPKYJIA U JIMHEUKH.

OcHo6Hasi yenb — BBECTU IOHSATUE TEOPEMBI; BbIPA0OTAaTh YMEHHE JOKa3bIBATh
PAaBEHCTBO TPEYIOJIBHUKOB C IIOMOILBI0 HM3YYEHHBIX IIPU3HAKOB; BBECTH HOBBIM KJacc
3a/1a4 — Ha [OCTPOEHUE C IIOMOILIBIO NUPKYJIA U JTUHEUKHU.

[Tpu3Haku paBeHCTBa TPEYTOJbHUKOB SBJISIOTCS OCHOBHBIM pa0OYUM anmnapaToM BCETO
Kypca reomeTpud. JlokazareiabCTBO OOJbILIEH YacTH TEOPEM Kypca U TaKKe pelIeHHe
MHOI'MX 3a7a4 IPOBOJAUTCA IO CIEAYIOLIEH CXEME: IOMCK PaBHBIX TPEYIOJIbHUKOB —
O00OCHOBaHME HX PaBEHCTBa C TIOMOIIBIO KAaKOTO-TO TMpPHU3HAKAa —  CIIEJCTBHS,
BBITEKAIOIINE M3 PABEHCTBA TPEYTrOJBHUKOB. [IpuMeHeHue TIpHU3HAKOB pPaBEHCTBA
TPEYrOJIbHUKOB IIPYU PELICHUN 3aa4 JaeT BO3MOKHOCTb IIOCTEIIEHHO HAKAIUIMBATDH OIIBIT
IIPOBENCHUS JOKA3aTelIbHbIX paccykaeHud. Ha HadaibHOM JTame U3y4eHus WU
MPUMEHEHUS IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB LIEJI€CO00pa3HO UCTIOIb30BATh 3a4a4u
C TOTOBBIMU YEPTEIKAMMU.

IHapaienbHbIe IpAMBbIE

[Ipu3Haku napauienbHOCTH NPAMBIX. AKCHOMa MapajulesbHbIX NpsMbIX. CBolicTBa
[1apajuIeJIbHBIX MIPSAMBIX.

OcHosHas yenb — BBECTH OJHO W3 BAXXHEHUIIMX IOHATUN — IOHATHE I1ApaJUICIIbHBIX
OpsIMBIX; JaTh IEPBOE IMpelcTaBiIeHHE 00 akCMOMaX M aKCHOMaTHYECKOM METOJE B
F€OMETPUU; BBECTH aKCUOMY IapajlICIbHbBIX PAMBIX.

[Tpu3Haku 1 cBOMCTBA MapajuIEIbHBIX MPSIMbBIX, CBSI3aHHBIE C YIJIaMU, 00pa30BaHHBIMU
IpU MEPECEYEHUH JBYX MPSAMBIX CEKyIleW (HaKpecT JexalluMH, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH), IIHPOKO HCHOJB3YIOTCS B  JajdbHEHIIEM MpU  HU3YUYEHUU
YETHIPEXYTOJbHUKOB, TOJJOOHBIX TPEYTOJbHUKOB, IPU PEIICHUHU 33]a4, a TakKe B Kypce

CTEpEOMETPUHU.
CoOTHOIIEHUSI MKy CTOPOHAMM U YIJIaMH TPeyroJibHUKA
CyMMa yrIjioB TpeyroJibHHUKA. CooTHOLIEHHE MEXAY CTOPOHAaMH M  YIJIAMH

TpeyrosbHuka. HepaBeHCTBO TpeyrojbHuKa. [IpsIMOYTroOJibHBIE TPEYTOJABHHUKH, HX
CBOMCTBA W MPU3HAKU paBEHCTBA. PaccTosiHME OT TOYKM A0 mpsiMoi. PaccrtosiHue mexay
napajiieIbHbIMU NIPAMBIMU. [ToCTpOeHUE TPEYTrOJIbHUKA IO TPEM JIEMEHTAM.

OcnosHasi yeib — PACCMOTPETh HOBBIE MHTEPECHBIE U Ba)XKHBIE CBOMCTBA
TPEYTOJbHUKOB.

B naHHOM Teme noka3bIBaeTCA OJIHA U3 BAKHEUIIUX TEOPEM T€OMETPUHU — TEOpEMa O
CyMMe yTJIOB TpeyrojibHuKa. OHa MO3BOJISET JaTh KIaCCH(UKAIMIO TPEYTOJLHHUKOB I10
yriiaMm (OCTpOYTOJIbHBIM, MPSIMOYTOJbHBIN, TYIMOYTrOJbHBIN), a TakXKe YCTaHOBUTH
HEKOTOPBIE CBOKMCTBA U MPU3HAKH PABEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[loHsiTHE pacCTOSHUS MEXAY NapaUICIbHbIMU MPSIMBIMH BBOJMWTCS Ha OCHOBE
JIOKa3aHHOM TNPEABAPUTEIBLHO TEOPEMBI O TOM, YTO BCE€ TOYKH KaXxIOM W3 JBYX
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napajiebHbIX MPSMBIX PABHOYAAJIEHBI OT IPYroi MpsiMOil. TO TOHITHE UTPAET BAXKHYIO
pOJIb, B YaCTHOCTHU UCIIOJIb3YETCs B 3a]ja4axX Ha MOCTPOECHUE.

[Ipu peuieHun 3a7ay Ha MOCTPOEHUE B 7 KIACCE CIEIYET OTPaHUYUTHCS TOJIBKO
BBITIOJIHEHUEM W OMHCAaHUEM TIOCTPOCHHUS MCKOMON (Gurypsl. B oTAenbHBIX ciydasx
MOHO MPOBECTU YCTHO aHAIU3 U JOKA3aTEIbCTBO, @ 3JIEMEHThI UCCIEAOBAHUS JOJIKHBI
MPUCYTCTBOBATH JIUIIIb TOT/A, KOT/1a 3TO OTOBOPEHO YCIOBHEM 33/1aUHU.

IToBTOpenue. Pemenue 3apaq
OcHnosnas yenv. IloBTOpHUTh, 3aKkpenuTh ©u 0000mUTH, OCHOBHBIE 3YH,
IIOJIyYEHHBIE B 7 KJ1acce.

AJI'EBPA 8 kaacce

Anredpanveckue 1poou

[Tonsitue anredpanueckoit 1poou. OCHOBHOE CBOWCTBO ajiredpanveckoil 1poou.
Cokpainenue anredOpandeckux apooei.

CrnosxeHue U BHIYMTaHUE aJIreOpanyecKux Jpooei.

YMHOKEHUE U JieTieHne anredpandeckux apodeit. Bo3senenue anredpanyeckoi
JIpoOH B CTEIICHb.

Panunonansnoe Bolpakenue. ParmonansHoe ypaBHeHue. Pelienre panmoHaibHbIX
ypaBHEHHU (MIEpBbIEC MPE/ICTABICHUS).

CrerneHpb ¢ OTPULIATEIBHBIM LIEJIBIM ITOKA3aTEIEM.

DyHKIUA y = x. CBoiicTBa KBa/JIpaTHOI'0 KOPHSA

PaunonaneHeie yncna. [loHaTHE KBaAPATHOIO KOPHS U3 HEOTPULATEIIBHOIO YUCIIA.
HppanmonanpHbie yncna. MHOXECTBO IEVCTBUTEIBHBIX YUCEN.

Oynkups y =Vx , ee coiicTa u rpaduk. Beimykinocts dyHkimi. O61acTh 3HAYCHHUI
GyHKUHUU.

CaolicTBa KBagpaTHbIX KOpHEH. [IpeoOpazoBanue BrIpaKeHUH, COAEPIKALIUX
OTepalrIO U3BJICYCHHS KBAIPATHOTO KOpHs. OCBOOOXKICHHUE OT UPPALMOHAIBHOCTHU B
3HaMeHaTelne 1po6u. Moyib nefictButensaoro uncna. I'paduk dyrxuman y = | x|.
dopmyna x? = | x|
KBagparnunasa pynxuusa. @ynknus y = k/x

OyHKUMA )y = ax’, ee rpaduk, cBOICTBA.

®Oyukus y = k/x, ee cBoiCcTBa, rpaduk. ['unepbona. Acumnrora.

[Toctpoenue rpadukoB GyHKIUH y = [ (x+1), y=f(x)+m, y =f (x+])+m, y = - f{x), no
u3BeCTHOMY rpaduky GyHKIUHU ) =f(X).

KBanparusiit Tpexunen. KBaapatuunas ¢yHkuus, ee cBoiictBa u rpaduk. [lonarue
orpanndeHHor pyHkuuu. [loctpoenue u yreHue rpa)uKoB KyCOYHBIX (DYHKIIHM,
cocTaBiIeHHbIX U3 GyHKumil y =C, y = kx+m, y =k/x, y =ax’ +bx +¢, y =\x, y = | x|

I'paduueckoe penieHre KBaJpaTHbIX YPaBHEHUI.

KBanparHbie ypaBHeHus1

KBanpatnoe ypaBuenue. [IpuBenennoe (HepuBeIeHHOE) KBaIpaTHOE YpaBHEHUE.
[Tonnoe (HenosiHOE) KBagpaTHOE ypaBHeHUE. KopeHb kBaapaTHOro ypaBHeHus. Pemienue
KBaJpPaTHOTO YPABHEHHUSI METOJOM Pa3JIOKEHHSI HA MHOKUTEIU, METOJAOM BBIJICIICHUS
IIOJIHOTO KBaJpara.

Juckpumunant. @opmylibl KOpHEN KBaApaTHOroO ypaBHeHus. [lapameTp. YpaBHeHue ¢
napaMeTpoM (HayaiabHbIE IPEICTABICHUSA).

ANTOpUTM pellIeHrs palMOHAIIBHOIO ypaBHEHUs. bUkBagpaTHOe ypaBHeHUE. MeTo[
BBEJICHUSI HOBOU NIEPEMEHHOM.
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PanmmonanbHble ypaBHEHUS KaK MAaTEMAaTUYECKUE MOJEIHN PEAIbHBIX CUTYALIHM.
Yacthble ciyyan (GopMyJibl KOpHENH KBAAPAaTHOTO ypaBHEHUS.
Teopema Buera. PaznoxeHnne kBagpaTHOrO TpEXWICHA HA JIMHENHBIE MHOKUTEIU.
HNppaunonansHOe ypaBHEeHHE. MeTo BO3BENICHUS B KBAIpaT.
HepaBencrBa
CBONCTBA YMCIIOBBIX HEPABEHCTB.
Hepasenctso ¢ nepemenHoi. Pemenne HepaBeHCTB ¢ nepeMeHHoU. JInneliHoe
HepaBeHCTBO. PaBHOCMIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpa3oBaHre HEPABEHCTRA.
KBanpaTtHoe HEpaBEHCTBO. AJITOPUTM PELIECHUS KBapaTHOIO HEPABEHCTBA.
Bospacraromas pynkuus. YosiBaromas ¢pyHkuus. MccneqoBanue pyHkunii Ha
MOHOTOHHOCTH (C UCIIOJIb30BAHUEM CBOWMCTB YMCIIOBBIX HEPABEHCTB).
[TpubnnxeHHbIe 3HAYEHUS IEUCTBUTENbHBIX YUCEI, TOTPEIIHOCTh TPUOIMKEHUS,
NpUOJIMKEHUE TIO HEIOCTATKY M U30bITKY. CTaHIapTHBIN BU YUCIIA.
Oo6o0maromiee NOBTOPEHUE

T'EOMETPUSI 8 kiaace

YeT1rIpexyroJbHUKH

MHOroyroJjibHUK, BBINYKJIBIA MHOTOYTOJIBHUK, YEThIpeXyrojibHUK. [lapamienorpamm,
ero cpoiictBa W mnpusHaku. Tpanenus. [IpsMoyronsHuk, pom0, KBaapaT, UX CBONCTBA.
OceBas 1 IEHTpAJIbHASA CUMMETPUHU.

OcHosHaa yenb — WU3YYUTh HamOoOJee BaKHBIE BHUJbI YETHIPEXYTOJbHUKOB —
napajjiesiorpaMmm, IpsiMOYToJIbHUK, poMO, KBajparT, Tpaleluio; aTh MPEJCTAaBICHUE O
durypax, 001a1al0IUX OCEBOW UITU IIEHTPATbHON CUMMETPHEH.

JokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TEeMbl M PEUICHUS MHOTHX 3ajad
MPOBOJATCS C MOMOUIBIO MPU3HAKOB PABEHCTBA TPEYIOJIBHUKOB, IOATOMY IOJIE3HO HX
IIOBTOPHUTH B HAYAJIE U3YUYCHUS TEMBI.

OceBas u 1eHTpalbHAsE CUMMETPUHU BBOISTCS HE KaK MpeoOpa3oBaHUE MIIOCKOCTH, a
KaK CBOMCTBA T€OMETPUUECKUX (DUTYp, B YACTHOCTH YETHIPEXYTOJBHUKOB. PaccmMoTpenue
ATUX MOHITUN KaK JBWKECHUHN INIOCKOCTU COCTOUTCSA B 9 Kiacce.

Ilnomann

[TonsaTHE TUIOIAAM MHOTOYTOJbHUKA. [1momany npsaMoyroyibHUKA, HapajieliorpaMmma,
TpeyroJyibHHKa, Tpaneuuu. Teopema [Tudaropa.

OcHosHas yenb — pacllupuTh M yrayOuTh TOJNy4YeHHblE B 5—6 Kiaccax
MPEICTABIICHUS yYaluXcsa 00 U3MEPEHUU U BBIUMCIICHUU TUIONIA/ICH; BBIBECTH (POPMYIIbI
IJIOIIAJeH IPSAMOYIOJIbHUKA, IapajuiejiorpaMMa, TPEYrOJIbHHUKA, Tpalleluy; J10Ka3aTh
OJIHY M3 TJIaBHBIX T€OpeM reoMeTpun — Teopemy Iudaropa.

BreiBog dopmyn st BBIYHCICHUS TUIOMIACH MPSMOYTOJbHUKA, MapauieiorpaMma,
TPEYrOJIbHHAKA, Tpallellud OCHOBBIBAECTCS HA JBYX OCHOBHBIX CBOMCTBAax IUIOLIAACH,
KOTOpbIE€ MPUHUMAIOTCS WUCXOMSI M3 HATJIAIHBIX TPEICTaBIICHUN, a Takxke Ha (opmyie
TUIOMIAN KBaJIpaTa, 000CHOBAHKME KOTOPOU HE ABIISIETCS 00S3aTEIbHBIM ISl YIAIIUXCS.

HeTrpaaumroHHO# 1151 IIKOJIBHOTO Kypca SIBJISETCS TeopeMa 00 OTHOIICHUH TUTOTIAIeH
TPEYrOJIbHUKOB, MMEKIMX IO paBHOMY yriay. OHa MNO3BOJISIET B JNAJIbHEWIIEM JaTh
IPOCTOE JIOKA3aTEeIbCTBO MPU3HAKOB MOAOOMUS TPEYroJbHUKOB. B 3TOM coCcTOMT OHO U3
MPEUMYIIECTB, 00YCIIOBJICHHBIX PAHHUM BBEJICHUEM MOHSITHUS ILIOIIAIH.

JlokazaTenbcTBO TeopeMbl Iludaropa OCHOBBIBA€TCS Ha CBOMCTBaxX IUIONMIAACH U
dbopmyrnax ans Mowaed KBajpara U NMpsSMOYyroibHUKa. Jloka3bIBaeTCs Takke Teopema,
obOpatHas Teopeme [Iudaropa.
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Iloxo0HBIE TPEYTrOJIbHUKH

[Tono6ubie Tpeyronasuuku. [IpusHaku nogoOus TpeyronbHUKOB. [Ipumenenue nogoous
K JI0Ka3aTeJbCTBY TEOPEM M pelleHuto 3a1ady. CUHYC, KOCUHYC U TaHT€HC OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

OcHosHas yenb — BBECTH TIOHITHE TOJIOOHBIX TPEYTOJILHUKOB; PACCMOTPETH IPU3HAKH
Mojo0usT TPEYrOJbHUKOB WM WX TPUMEHEHUsS; CJelaTh TEepBBIA IIar B OCBOCHUU
yYaluMUC TPUTOHOMETPUUECKOTO anmnapara reOMETpUH.

Omnpenenenve MOAOOHBIX TPEYTOJBHUKOB [ACTCSl HE Ha OCHOBE MPeoOpa3OBaHUS
no100us, a uepe3 paBeHCTBO YIJIOB U MPONOPIMOHATBHOCTh CXOACTBEHHBIX CTOPOH.

[IpuzHaku 1ogo0UsT TPEYroJbHUKOB JIOKA3bIBAIOTCA C IIOMOULIBIO TEOPEMbl 00
OTHOILICHUH TUIONIAJIeH TPEYTOIbHUKOB, UMEIOIINX 110 PABHOMY YTIIy.

Ha ocHoBe mnpu3HakoB 1oAoOUs JOKa3bIBa€TCid TEOpeMa O CpeAHEeW JMHUU
TPEYTOJbHUKA, YTBEPKICHUE O TOUKE MEPECEUCHUSI MEANAaH TPEYTOJIbHUKA, a TAKXKeE JBa
YTBEPKIAEHUS O IPOMOPLUUOHAIIBHBIX OTPE3Kax B MPSMOYIOJbHOM TpeyrojbHUKE. JlaeTcs
MPEICTaBICHUE O METO/Ie 000U B 3a/1ayax Ha MOCTPOCHUE.

B 3akitoueHue TeMbl BBOJSTCS 3JEMEHTbl TPUTOHOMETPUM — CHHYC, KOCHHYC U
TAHI€HC OCTPOTO yTJIa MPSMOYTOJIbHOTO TPEYrOJIbHUKA.

OKpyx HOCTH

B3anMmHO€E pacrionokeHue NpsMOW M OKPYKHOCTH. KacarenbHas K OKpYKHOCTH, €€
CBOMCTBO M mpu3HaK. [{eHTpanbHble U BIUCAHHBIE YIibl. YeThIpe 3aMedaresibHble TOUKU
TpEeyrojbHUKA. BriicaHHas v onucaHHas OKPYKHOCTH.

OcHosHas yenb — PacUIMPUTh CBEICHUSI 00 OKPYKHOCTH, NOJyYCHHbIE YUAUTUMUCS B
7 xJ1acce; U3yunuTh HOBBIE (PAKThI, CBA3AHHBIE C OKPYKHOCTHIO; TO3HAKOMUTD yUaIIUXCS C
YETHIPbMS 3aMeYaTeIbHBIMU TOYKAMH TPEYTOJIbHUKA.

B naHHOM TEeMe BBOAUTCS MHOTO HOBBIX IIOHSATHW WM PAacCMaTPUBAECTCA MHOIO
YTBEPXKJICHUM, CBS3aHHBIX C OKPYKHOCTBIO. JIJI1 MX YCBOCHHMSI CeAyeT YACIUTb OOJIbIIOE
BHUMAaHUE PEUICHUIO 3a]1a4.

YTBepxkACHUS O TOUKE MepeceyeHusi OUCCEKTPUC TPEYTOJIbHUKA M TOUKE MepeceueHus
CEpPEANHHBIX MEPIEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOASATCA KaK CIEACTBUS U3
TEOpEM O CBOMCTBaX OMCCEKTPUCHI yIJia U CEPEIMHHOIO MEPHEHAMKYIIApa K OTPE3KY.
Teopema 0 TOuke IIepeceueHHs] BBICOT TpPEYroJibHUKA (MM HMX TPOJOIHKEHUN)
JIOKa3bIBAETCSI C TOMOIIBID YTBEPKIACHHS O TOYKE TIEPECEUCHUS CEPEAUHHBIX
MEPIEHIUKYIISIPOB.

Hapsny ¢ teopemamu 00 OKpPY>KHOCTSIX, BIOMCAHHOW B TPEYTrOJbHUK U OMUCAHHOU
OKOJIO HETO, PacCMaTpUBAOTCS CBOMCTBO CTOPOH ONMCAHHOIO YETHIPEXYTOJbHUKA M
CBOMCTBO YIJIOB BIIMCAHHOTO YE€THIPEXYTOJIbHHUKA.

IHoBTOpenue. Pemenue 3agau
OcHoenas yenw. II0BTOpUTH, 3aKpenuTh U 0000MUTH OCHOBHBIE 3YH,
MOJIyYEHHBIE B § KJ1acce.

AJI'EBPA 9 kjaacc

PannonajibHbIe HEPABEHCTBA M UX CHCTEMBI
JluneliHble U KBaJIpaTHBIE HEPABEHCTBA (MOBTOpeHNUE). PaliioHaibHOE HEPABEHCTBRO.
Meroa UHTEpBaJIOB.
MHo>xecTBa U onepanuu HajJ HUMH.
Cucrema HepaBeHCTB. Pellienre cucreMbl HEpaBEHCTB.
CucreMbl ypaBHeHUM
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PanmonansHoe ypaBHEeHUE ¢ ABYyMs iepeMeHHbIMU. Pemienue ypaBuenus p(x, y) = 0.
PaBHOCUIIBHBIE YpaBHEHUS C IBYMs IepeMeHHbIMU. DOpMyIia pacCTOSHUSA MEXKIY ABYMS
TOYKAMHU KOOPAMHATHOMH miockoctu. ['paduk ypaBuenus (x - a)’ + (v -b)” =r". Cucrema
YPaBHEHUM C IByMs IepeMEeHHbIMU. Pemienne cucremsl ypaBHeHu. HepaBeHcTBa u
CUCTEMBI HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.

MeTop1 penieHus: CUCTEM YPaBHEHH (METO/] MOJCTAHOBKH, alre0pandeckoro
CJIOKEHUS, BBEJICHHUS HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM YpaBHEHMIA.

Cucrempl ypaBHEHUN KaK MAaTEMAaTUYECKUE MOJIENIA PEAJIbHBIX CUTYyalUH.
Yucaosbie pyHKUUH

Oyukuus. HezaBucumas nepemenHas. 3apucumas nepemenHas. O6iactpb
onpenenenus pyHkuuu. EctectBennas obnacts onpeneneHus GpyHkuuu. O6mactb
3HaYEHUN (QYHKLIMH.

Crioco0sI 3a1aHus GYyHKIMH (aHATUTHYCCKUM, rpad)MueCKuid, TaOTUIHBIMH,
CJIOBECHBIN).

CpolicTBa QpyHKIUH (MOHOTOHHOCTD, OTPAHUYEHHOCTb, BHIITYKIIOCTh, HAMOOJIbIIIEE U
HauMEeHbIllee 3HaYeHUsI, HerpepbIBHOCTD). MccnenoBanue pyukuuit: y = C, y = kx+m,
y=kx’, y=\x, ly =ki, y=|x|, y=ax’+bx +c.

YeTHble U HEYETHBIE PYHKIMU. AJTOPUTM UCCIIEOBaHUS (PYHKIIUN HA YETHOCTb.
['paduku yeTHON M HEUETHON (HYHKIUHA.

CreneHHast QyHKIHS ¢ HATYpaJIbHBIM IOKa3aTelIeM, €€ CBOMCTBA U rpaduK.
CrenenHasi yHKIHSI ¢ OTPUIIATENILHBIM LIETBIM [TOKA3aTeJIeM, €€ CBOMCTBA U IpaduK.

OyHKIHsA y = \x , ee CBOICTBA U rpaduK.

IIporpeccun

UYucnoBas nocienoBareabHOCTh. CrOcOObI 3aaHUsl YMCIIOBBIX MOCIIEI0BATEIbHOCTEM
(aHAJIUTUYECKU, CJIOBECHBIN, peKyppeHTHBIN). CBOICTBA YMCIIOBBIX
MIOCJIEA0BATEIBHOCTEN.

Apucdmernueckas nporpeccus. Popmyra n-ro wiena. Dopmysa CyMMbl YICHOB
KOHEYHOM apu(MeTHuuecKo nmporpeccuu. XapakTepucTUieCcKoe CBOMCTRO.

['eomerpuueckas nporpeccust. opmyiia n-ro wieHa. @Popmysa CyMMbI YJIECHOB
KOHEYHOM F€OMETPUUECKON MPOrpecCuu. XapakKTepUCTUIECKOE CBOUCTBO. [Iporpeccun u
OAHKOBCKHE PACUETHI.

JIeMEeHTbl KOMOMHATOPHKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEN

Komb6unaropusle 3agaun. [IpaBuio ymHoxenus. @axropuan. IlepecranoBku.
['pynnuposka uapopmaruu. OOmmii psa faHHBIX. KpaTHOCTh BapuaHTBl U3MEPEHHUSL.
Tabnuunoe npeacrapnenue napopmanuu. Yacrora BapuanTsl. ['paduaeckoe
npenacrasienne nopmanuu. [lonuron pacnpenenenus nanubix. ['ucrorpamma.
YucnoBble XapaKTEPUCTUKU JAHHBIX U3MEPEHUS (pa3Max, MOJIa, CPEIHEE 3HAUCHHE).
BepositHocTh. CoObITHE (ClTydaiiHOE, 10CTOBEpHOE, HEBO3MOKHOE). Kitaccuueckas
BeposITHOCTHAs cxeMa. [IpoTtuBomnonoxkueie coobiTrs. HecoBMecTHBIE COOBITHS.
BeposiTHOCTh CyMMBI ABYX COOBITUI. BEposITHOCTh MPOTHUBOMOIOKHOTO COOBITHS.
Craructuyeckas ycTouunBoCcTh. CTaTUCTUUECKAS] BEPOSITHOCTD.

Oo0o0maromiee NOBTOPEHUE

T'EOMETPUS 9 kaace

BexTopsl. MeToa koopauHat
ITonstue BekTopa. PaBeHCTBO BekTOpPOB. CJO0KEHHWE U BBIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4MCIO0. Pa3nokeHWe BEKTOpa IO JBYM HEKOJJIMHEAPHBIM
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BekTopam. Koopaunatel Bekropa. IIpocTteiimme 3agaun B KOOpAMHAaTax. Y paBHEHUS
OKPY>KHOCTH U NpsiMOil. [IpuMeHeHre BEKTOPOB U KOOPAMHAT MIPU PELIEHUU 3a/1a4.

OcHoséHasa yelb — HAy4YUTh Y4YalluXCsl BBINOJIHATH JEMCTBUS HaJl BEKTOPAMM Kak
HalpaBJI€HHbIMU OTPE3KaMHu, YTO BaXKHO /I TNPUMEHEHHs BEKTOpPOB B (HU3HKE;
IIO3HAKOMUTHb C HCIIOJb30BAaHUEM BEKTOPOB M METOJa KOOpPAMHAT IPHU PELICHUHU
r€OMETPUYECKUX 3a/1a4.

Bektop ompenensercs Kak HaINpPaBICHHBIM OTPE30K M JCHCTBUS HaJ BEKTOpaMuU
BBOJSATCS Tak, Kak 3TO MpHHATO B ¢u3uke, T. E. kak AeicTBHS C HalpaBICHHBIMH
oTrpe3kaMu. OCHOBHOE€ BHUMAaHHE JOJKHO OBITH yJI€JI€HO BHIPAOOTKE YMEHUU BBIINOIHAThH
olnepauuy HaJa BEKTOpaMmH (CKJIaJblBaTh BEKTOpPHI MO IpaBWJIaM TPEYrojibHUKA W Ia-
pajuiesiorpaMma, CTPOMTh BEKTOp, PAaBHBIM PA3HOCTU JIBYX JIAHHBIX BEKTOPOB, & TaKkKe
BEKTOp, paBHBIN MTPOU3BEECHUIO JAHHOTO BEKTOpA Ha TAaHHOE YKCIIO).

Ha mnpumepax moka3bIBaeTCsi, KaK BEKTOPbl MOIYT HPUMEHATHCA K PELICHUIO
reoMeTpudeckux 3angad. Jlemonctpupyercs 3¢(HEeKTUBHOCTh NpUMEHEHUs (OopMys s
KOODAMHAT CEPEAUHBl OTPE3Ka, PACCTOSIHUSA MEXKIY JABYMs TOYKAaMH, YpaBHEHUU
OKPY’KHOCTM WM NPSIMOM B KOHKPETHBIX I€OMETPUYECKMX 3aJadyax, TEM CaMbIM JaeTCs
MpeICTaBIeHNE 00 U3yUYeHUN TEOMETPUUECKUX (PUTYP C TTIOMOIIBI0 METOJIOB JIr€OPHI.
CooTHOmIEHUsT MEKAY CTOPOHAMH M yrjamMu TpeyroabHuka. CkaasipHoe
Npou3BeieHHE BEKTOPOB

CuHyCc, KOCHMHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCHUHYCOB. Pemenue
TpeyroJbHUKOB. CKalsipHOE MPOU3BEJIECHUE BEKTOPOB M €ro INPUMEHEHUE B
r€OMETPUYECKHX 3a1a4aX.

OcHoeHasi yeib — Pa3BUTh YMEHHUE Y4YAIIMXCS NPUMEHATh TPUTOHOMETPUYECKUN
anmapar IIpy PEeIIEHUU T€OMETPUYECKUX 3a/1a4.

Cunyc u xocunyc jroboro yria ot 0° mo 180° BBOASTCS C MOMONIBIO €IUHUYHOU
MOJIyOKPYHOCTH, JOKa3bIBalOTCS TEOPEMbl CUHYCOB W KOCHMHYCOB W BBIBOJUTCS €UIE
oJiHa opMyJia MIOMIANU TPEYTOJIbHUKA (TIOJOBUHA TPOU3BEJCHUS IBYX CTOPOH HA CUHYC
yTiia MeXAy HUMHU). DTOT anmnapat NPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe NpOMU3BEICHUE BEKTOPOB BBOAMUTCS Kak B (u3uKe (IIPOM3BENEHUE JJIMH
BEKTOPOB Ha KOCHHYC yIjla MEXIy HHMH). PaccMaTpuBarOTCsi CBOWMCTBA CKAaJSIPHOIO
IIPOU3BEACHUS U €r0 IPUMEHEHHE IPU PEIIEHUH I'€OMETPUYECKUX 3a1ay.

OCHOBHOE BHUMaHUE CJIEAYET yIEIUTh BbIPAOOTKE MPOUYHBIX HABBIKOB B IPHUMEHEHUU
TPUTOHOMETPHUYECKOTIO aInmapara npyu peleHn reOMETPUYECKUX 3a1ay.

JIIMHA OKPYKHOCTH U IIOIIA/Ab KPyra

[IpaBriibHBIE MHOTOYTOJBHUKU. OKpPYKHOCTH, OIMCAaHHAs OKOJIO ITPAaBHIJIBHOTO
MHOI'OYTOJIbHUKA W BIIMCaHHass B Hero. llocTpoeHne npaBUIIBHBIX MHOTOYTOJIBHUKOB.
Jmvna okpyxHoctu [limomane kpyra.

OcHoéHas yenb — PACHIMPUTH 3HAHUE YYaAIIUXCS O MHOTOYTOJBHUKAaX; PACCMOTPETH
MOHATHUS AJIMHBI OKPYKHOCTH U IUIOIIAIN KpyTa U (OPMYJIbI 1715l UX BBIYMCICHUSI.

B Hawane TeMmbl JaeTCs  ONpENEICHUWE NPAaBUIBHOIO MHOIOYIOJIbHUKA, U
paccMaTpHUBAaIOTCI TEOpPEMbl 00 OKpPYKHOCTAX, OIKUCAHUE OKOJIO MPAaBHIBHOTO
MHOTOYTOJIbHUKA U BIUCAaHHOM B Hero. C MOMOIIBIO ONMCAHHOM OKPYXXHOCTH pEelIaroTCs
3aJlayd O IOCTPOEHUM IPaBUIBHOIO IIECTHUYTOJIbHUKA W IPABUJIBHOTO 271-yrOJIbHUKA,
€CJIM JaH IIPaBUJIbHBIN 71-yTOJIbHUK.

@opMyJibl, BBIPAKAKOLIME CTOPOHY IPABWIBHOTO MHOIOYTOJIBHUK W PaaHycC
BIIMCAaHHOM B HETO OKPYKHOCTHM 4Y€pe3 pPaguyC ONHCAHHOW OKPYKHOCTH, MCIOJIB3YIOTCS
npu BbIBOAE (OpMYJ UIMHBI OKPY>KHOCTH M IUIONIaJAM Kpyra. BwiBojx omupaercss Ha
WHTYUTUBHOE IIPEACTABICHUE O IIPEJENe: INMPU HEOTPAHWYEHHOM YBEJIMYECHUM 4YHCIIA
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CTOPOH TPAaBWJIBHOIO MHOTOYTOJIbHUKA, BIHMCAHHOTO B OKPY>KHOCTh, €r0 IEPUMETP
CTPEMHUTCS K JUIMHE 3TOW OKPY>KHOCTH, a IUIOIIA (b — K IO KPYyra, OrpaHUYE€HHOTO
OKPYKHOCTBIO.

JIBMKeHMS

OtoOpaxenue 1uiockoctd Ha ceOs. [lonsitue nBwxkenus. OceBas U IEHTpaJIbHAS
cummMmetpud. [lapamensubiit nepenoc. Ilosopor. Hanoxxenns u nBuxeHus.

OcHosHas yenb — MO3HAKOMUTB YYalllUXCs C MOHATHE: JBUKEHHUS U €r0 CBOMCTBaMH,
C OCHOBHBIMU BUJaMU JBUKEHUH, C B3aUMOOTHOIIEHUSMH HAJIO)KEHUM U IBUKEHU.

JIBrKeHue MIIOCKOCTH BBOJUTCS KaK OTOOpaKeHHUE MJIOCKOCTH Ha ce0sl, COXpaHsIoIIee
paccTosiHie MeXay Toukamu. [Ipu paccMOTpeHuu BUAOB JBUKEHUN OCHOBHOE BHUMAaHUE
yAeNAeTCd MOCTPOCHUIO 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB, TPEYTrOJIbHUKOB MpHU
OCEBOM M LIEHTPAJbHOW CHUMMETpHUSX,  IAapaJUIeIbHOM IiepeHoce,  noBopoT. Ha
3h(deKTHRIX MpuMepax MOKa3bIBA€TCS NPUMEHEHUE JBWKEHUW TpU PpEUICHUU
reOMETPUYECKUX 3a]1a4.

[TonsiTue HaAJIOXKEHUS OTHOCUTCS B JIAaHHOM Kypc€ K YHCIY OCHOBHBIX TMOHSITHA.
Jloka3pIBaeTcsa, 4YTO IOHATHS HAJIOXKEHUS W JBWKEHUS SIBISIOTCS HKBHBAJICHTHBIMHU:
Ar000e HaNOXKEHHE SBJISAETCA JBUKEHHEM IUIOCKOCTH U 0OpaTHO. N3yuenue
JI0Ka3aTeNbCTBA HE SBISAETCS O0S3aTENbHBIM, OJHAKO CIIEAYET PacCMOTPETh CBS3b
MOHATUYN HAJIOKEHUS U ABUKECHUS.

HavaabHble CBeleHUSI U3 CTEPEOMeTPHH

[Ipenmer crepeomerpun. I'eoMeTpuyeckue Tejla U MOBEPXHOCTH MHOIOrpaHHHKU:
npu3Ma, napajuielienumne]l, nupaMuia, GopMyiabl AJid BBIYMCIECHUS UX 00bemoB. Tena u
MOBEPXHOCTH BpAILEHUSA: UWIUHAP, KOHYC, cdepa, map, GopMyJibl JUisl BHIYUCICHUS HX
TJIOIA/IeH TOBEPXHOCTEH U 0OHEMOB.

OcHosHasa yenv — JaTh HadyalbHOE MpPEACTABICHUE O TeJaX M IOBEPXHOCTIX B
MPOCTPAHCTBE; MO3HAKOMUThH YYaIIMXCSd C OCHOB HOBBIMHU (DOpMyJlaMH JJisi BBIUYKCICHUS
TUIOLIA/IeH MOBEPXHOCTEN U 0OBEMOB TET.

PaccMmoTpenune mpocTedimx MHOTOIPAaHHUKOB (IIPU3MBbI, Hapaijiesienure1a, MUPaMub),
a TaKk)Ke TeJl MU MOBEPXHOCTEN BpallleHui (MIMHIpa, KOHYyca, cepsl, I1apa) MPOBOIUTCS
HAa OCHOBE HAIJISJHBIX IPEACTaBICHUI, 0€3 MPUBJICUECHUS AaKCUOM CTEPEOMETPUHU.
®opmysbl A BBIUMCICHUS OOBEMOB YKa3aHHBIX T€J BBIBOASTCS HAa OCHOBE NMPUHIUIA
KaBanbepu, GopMyibl 17151 BBIYUCIEHUS IIOIMIAAN U OOKOBBIX IMOBEPXHOCTEN LWIMHPA U
KOHyCa TOJy4YaloTCs C MOMOIIBI0 Pa3BEePTOK ITHUX MOBEPXHOCTEH, (Gopmyia IIIOMAIH
cepbl npuBoAUTCS 6€3 000CHOBAHUS

00 akcuoMax reomeTpuu

becena 06 akcuomax reoMeTpuHu.

OcHnosnas yenb — paath Oosiee TIyOOKOE MPEJCTABIEHUE O CHCTEME AaKCHUOM
IUIAHUMETPUM U aKCUOMATHYECKOM METOJE.

B nanHoli Teme paccka3blBaeTCs O pa3JIMYHBIX CHCTEMaX AaKCHOM TE€OMETpHUH, B
YaCTHOCTHU O Pa3JIMYHBIX CIIOCO0AX BBEJICHHUS MTOHSATUS PaBEHCTBA PUryp.

IHoBTOopenue. Pemenue 3anay
OcHosHas yenwv. 1loBTOPUTH, 3aKpenuTh U 00001UTHL OcHOBHBIE 3YH 3a 0cHOBHYIO
LIKOJTY
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3. TemaTnyeckoe NJIaHUPOBaAHKE

Ne Conep:xxaHue y4eOHOro MaTepuasa Kou-Bo yacoB
n/n
Martematuka 5 kiaacc — 170yacos
1 I'nasa I. HatypanbHblie yncna 46
2 I'maBa II. OObIKHOBEHHBIE APOOH 35
3 | I'nasa III. 'eomeTpuueckue Guryps 23
4 | I'maaIV. [lecstuunbie qpo0OH. 40
S | I'maBa V. I'eomerpuueckue Tena 11
6 I'naBa VI. BBenenue B BEpPOSITHOCTh 5
7 | [loBTopenue 10
Maremartuka 6 kiaacc — 170uacos
8 | I'nama l. ITosoxuTenpHble 1 OTPULATEIBHBIE YUCIIA. 63
9 | I'nasa Il. ITpeoOpa3oBanue OyKBEHHBIX BBIPAKCHHI. 37
10 | I'masa III. /lenuMOCTh HATYpaJIbHBIX YHUCEIL 32
11 | I'maBa IV. MaremaTuka BOKpyT Hac. 29
12 | IloBTOpEHMUE. 9
Aureopa 7 kaacc -120yacoB
13 | I'masa I. MaTtemaTnueckuii si3p1k. MatemMatnueckasi MOAEINb. 13
14 | I'nasa Il. Jluneiinas dhyHKIuS. 11
15 | I'mama III. CucTemMsl IBYyX JTUHEHHBIX YPaBHEHUN C IByMs 13
IEPEMEHHBIMH.
16 | I'maBa IV.CteneHb ¢ HaTypaJIbHbIM I1OKA3aTEJIEM U €€ CBOMCTBA. 6
17 | I'maBa V. OnHouneHsl. ApudmeTndyecKue onepanuy Hajl 10
OJIHOYJICHAMM.
18 | I'maBa VI. MHorousnensl. ApudmeTuyeckue onepauu Haj 16
MHOT'OUYJICHAMH.
19 | I'maBa VII.Pa3noxeHre MHOTOYJIEHOB HA MHOYKUTEIIN 20
20 | T'masa VIIL ®ynxims YV = X, 9
21 | DneMeHTHI CTaTUCTHYECKON 00pabOTKH TaHHBIX 12
22 | I'masa IX. MTorosoe noBropeHue 10
I'eomeTpus 7 kaacce -50 yacos
23 | I'maa I. HauanbHble T€OMETPUYECKHE CBEJCHUS. 7
24 | I'nasa II. TpeyroiabHuUKHU 14
25 | I'masa IIl. ITapamienbHble IpsMBIE. 9
26 | I'maBa IV. CooTHoOIlIEHHS MEXYy CTOPOHAMM U yIJIaMU 16
TPEYTrOJbHUKA
27 | IloBropenue. Pemenue 3amay. 4
Aareopa 8 kaacc — 102 yaca
28 | I'mama I. AnreOpanyeckue 1pooH. 21
29 | TI'masa Il. ®ynkrus ¥ =+ X . CBoiicTBa KBaJpaTHOTO KOPHS 18
30 I'maBa III. KBagparnunas @yuxius. OyHkIms y = g . I8
31 | I'maa IV. KBagpaTHbie ypaBHEHUS. 21
32 |T'nmaBa V. HepaBeHctna. 15
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33 | Ilpocreiimume KOMOMHATOPHBIC 3a]]aU1 3
34 | O6o6maromiee MOBTOPEHHE 6
I'eomerpus 8 kiaace — 68 yacos
35 |T'nmaBa V . UeThIpEXYroabHUKH 14
36 |T'maa VI . Ilnomans. 14
37 | I'maBa VII .Iloo6HBIE TPEYTOJBHUKH. 19
38 | I'maa VIII . OxpyKXHOCTB 17
39 | IloBTopenue. Pemenue 3amay. 4
Auredpa 9 kaace — 102 gyaca
40 |I'nmaBa 1. HepaBeHCTBa U CUCTEMbI HEPABEHCTB. 16
41 |I'maBa 2. CucteMbl ypaBHEHUHN. 15
42 | I'maBa 3. YucnoBble QyHKIIHH. 25
43 | I'nasa 4. [Iporpeccun. 16
44 | I'maBa 5. DieMEeHTbl KOMOMHATOPUKH, CTATUCTUKHA M TEOPUU 12
BEPOSITHOCTEN.
45 | O6o0maroriee MOBTOPEHUE 18
I'eomeTrpus 9 kiaace — 68 yacos
46 |I'nmaBa IX . BekTopsl. 8
47 | I'maBa X. MeTos1 KOOpAMHAT. 10
48 | I'maBa XI. COOTHOILLIEHHS MEXIY CTOPOHAMHU U YIIIAMU 11
TpeyroiabHuka. CKajasipHOe NPOU3BEJICHHE BEKTOPOB.
49 | I'maBa XII. JlnuHa OKPY>KHOCTH M IUIOIIAJb Kpyra. 12
50 | I'mapa XIII. J/IBu>xeHuUs. 8
51 | I'maBaXIV. HauanbHble CBEIEHUS CTEPEOMETPHUH. 8
52 | [lpunoxenue. O6 akcuomMax TIAHUMETPHHU. 2
53 | IToBTOpEeHuMe. 9
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