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1. IlnanupyemMble pe3yJbTAThI OCBOEHNSI Y4e€OHOT0 MpeAMeTa
«MaremaTuka (ajredopa, reoMeTpus)»

JInuHOCTHBIE, MeTANIPpEeIMETHBIE U MPeIMEeTHbIE Pe3yJIbTaThl

OCBOEHHsI y4eOHOTo nmpeamMeTa «MaTeMaTHKa»

MatemaTtnueckoe oOpa3zoBaHHUE SIBISETCS 00A3aTENbHON M HEOTHEMJIEMOW YaCThIO
obmero oOpa3oBaHUs Ha BCEX CTYIMEHAX MKOJbl. OOydeHHMEe MaTeMaTHKe B OCHOBHOM
IIKOJIE HAMPABJIEHO HA JTOCTH)KEHHUE CIIETYIOLIUX pe3yIbmamos:

1) 6 HanpaejleHuu TUYHOCMHO20 pA36UMusL.

- YMeHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM W NMUCBMEHHOMN
peuu, NOHUMAaTh CMBICH MMOCTABIECHHOM 3aJjauM, BBICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI;

- KpuTuyHOCTH MBIIUICHHS, YMEHHE pPACHO3HABAaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

- IlpencraBienne o0 MaTeMaTUYeCKOl Hayke Kak cdepe 4elIoBEeHYEeCKOU
JEATEIIbHOCTH, 00 dTamax €€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHUS LIMBUIIU3ALINY;

- KpeaTuBHOCTh MBINUICHUS, WHUIMATHBA, HAXOIYMBOCTh, AKTUBHOCTH IMpH
pelIeHU MaTeMaTUYeCKuX 3a/1ay;

- YMeHue KOHTPOJMPOBATH IMPOLECC U PE3yJbTaT y4eOHON MaTeMaTH4EeCKOM
NEATEIIbHOCTH;

- CrocoOHOCTP K 5SMOLMOHATBHOMY BOCHPUSITHIO MaTEeMaTHYECKUX OOBEKTOB,
3a71a4, pELIEHUN, pACCYKICHUN;

2) 6 MemanpeOMemHOM HANPAGIECHUU!

-  IlepBonauanbHble mpeacTaBieHus 00 HAEIX M O METOJAaX MAaTeMaTHKU Kak
YHUBEPCAIIBHOM SI3bIKE HAyKU M TEXHHUKH, CPEICTBE MOJACIUPOBAHUS SABJICHUU U
IIPOLIECCOB;

- YMeHue BUIETh MaTeMaTUYECKYIO 3a7auy B KOHTEKCTE MPOOJEMHOM CUTyallH B
JIPYTUX JUCUUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

- YMeHue HaXOAWTh B PA3IMYHBIX MCTOYHHMKAX WH(OpMaIuio, HEOOXOIUMYIO IS
pelieHus MaTeMaTHYeCKuX MpoOJeM, MPEACTaBIATh €€ B MOHATHOU (opme, TPUHUMATh
pelieHne B yCIOBUSAX HEMOJIHON ¥ H30BITOYHON, TOUHOM M BEPOSATHOCTHOW MH(POPMAIIUU;

-  YMeHue MOHMMATh W HCMOJIb30BATh MaTeMaTHYECKUE CPEICTBA HAIJISIHOCTH
(rpaduku, AMarpaMMebl, TaOJIUIBI, CXEMBI U JIp.) AJI1 WLTIOCTpaIUy, MHTEPIIPETALINH,
apryMeHTaluu;

- YMeHue BBIIBUTaTh THUINOTE3bl MpPU pPEHICHUH Y4eOHbIX 3aJad, MNOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

- YMeHue NpUMEHSATh HWHAYKTUBHBIE M JIEIYKTUBHBIE CIIOCOOBI pPacCyXICHUH,
BUJIETh PA3JIMYHBIE CTPATETUU PEUICHUSA 3a/1aY;

- lloHnMaHue CyIIHOCTH aNTOPUTMHUYECKUX MPEANUCAHUN U YMEHUE AEUCTBOBATH B
COOTBETCTBHUH C MPEJIOKEHHBIM AJITOPUTMOM;

- YMeHHe caMOCTOSITEIbHO CTaBUTh 1€, BRIOUPATh U CO3/1aBaTh aJTOPUTMBI IS
penieHus y4eOHBIX MaTEMATHIECKUX TPOOIIeM;



- YMeHue IUIaHUPOBAThL MW OCYHICCTBJATH JCATCIBHOCTL, HAIIPABJIICHHYIO Ha
pEeIICHUC 3a1a9 UCCICAOBATCIILCKOI'O XapaKTepa,

3) 6 npeomemnom HanpasieHUU:

- OBnajgeHue MaTeMaTUYECKUMHU 3HAHUAMH W YMEHHUSIMH, HEOOXOAMUMBIMH IS
NPOJOJDKEHUsT  00pa3oBaHMs, W3YYEHUS CMEXKHBIX JUCHUIUIMH, TPUMEHEHUs B
MMOBCEHEBHOM JKU3HHU;

- Co3gmanne d¢yHIameHTa JUIs MaTEeMaTHMYeCKOTO pa3BUTHA, (OPMHUPOBAHUS
MEXaHU3MOB MBIIUICHHUS, XapAKTEPHBIX JJI1 MATEMAaTUYECKON AESTENbHOCTH;

- OBnagenue 0a30BbIM TMOHATUWHBIM aIllapaTOM [0 OCHOBHBIM pa3zJenam
COJICp)KaHUs, TIPEACTaBlieHHE OO0 OCHOBHBIX H3yYaeMbIX MOHATUSAX  (YHCIO,
reoMeTpuueckas Qurypa, ypaBHEHHE, BEPOSTHOCTb) KaK BaXKHEHIIMX MaTEMaTHUYECKHUX
MOJEINSX, O3BOJISIOIINX OMUCHIBATh U U3Y4aTh PEAIbHBIE MPOLIECCHI U ABICHUS;

- YmMmeHue paboTrarb C MaTeMAaTHMYECKHUM TEKCTOM (aHAJIM3UPOBATh, W3BIIEKATh
HE00X0AUMYI0 UH(OPMAIIUIO), TPAMOTHO MIPUMEHATh MATEMATUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY, HCIIOJIb30BaTh PA3JINYHBIC SI3bIKH MAaTEMATHKHU;

- Pa3BuTue npencraBIeHHHA O 4YHCIIEC, HATypAJIbHBIX YWCEJ, OBJIAJICHUE HABBIKAMH
YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYHCICHUN;

- OsBiaeHNEe OCHOBHBIMU CIOCOOAMH MpPEJICTaBICHUS U aHajJN3a CTaTHCTUYECKUX
JAHHBIX; HAJIU4YMWE NPEJICTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM
MUPE U O Pa3INYHbIX CIOCO0aX UX U3YUYEHHS], O BEPOSITHOCTHBIX MOJEISX;

- YCBOEGHHME CHUCTEMATHYECKHX 3HAHUMU O IMIIOCKUX (PUTypax U UX CBOMCTBAX, a TAKKE
Ha HarJsiJHOM YPOBHE — O MPOCTEUINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHHUE MTPUMEHSATH
CHUCTEMAaTUYECKUE 3HAHUS O HUX JJI PELICHUS] TEOMETPUYECKUX U MPAKTHYECKUX 3a/1a4;

- YMeHus U3MepATh IJIMHBI OTPE3KOB, BETMYUHBI YTII0B, HCIIOJIB30BaTh (POPMYIIbI JIs
HaXO0XJI€HUs1 IEPUMETPOB, IIOoHIaIel 1 00bEMOB F€OMETPUUECKUX PUTYD;

- YMeHue NPUMEHATh U3YUEHHBIE IOHATHS, PE3YJIbTAThl, METOBI JUISl pEIUIEHUS 3a/1a4
IPaKTUYECKOTO XAapaKTepa M 3aJad U3 CMEXHBIX JHUCLHUIUIMH C HMCIOJB30BAHMEM IIPU
HEOOXOMMOCTHU CHPAaBOYHBIX MAaTEPHATIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.

- YMeHHe NpoBOJIUTH KJIAaCCU(PUKALMH, JIOTUYECKHEe 000CHOBAaHMSI, T0OKA3aTEIbCTBA
MaTEMaTUYECKUX YTBEPKICHUN;

- YMeHue pacrno3HaBaTh BHJBl MAaTEMaTUYECKUX YTBEPKIACHUH (aKCHOMBI,
onpeaereHus, TEOPEMBI U Jp.), IpsIMbIe U 0OpaTHBIE TEOPEMBI;

- OBnageHue CHMBOJIBHBIM  SI3BIKOM  aireOpbl, MpUEMaMU  BBINIOJHEHHUS
TOXKJIECTBEHHBIX MPEOOpPa30BaHUIN pPAMOHAIBHBIX BBIPAXKEHUM, PELICHUS YPAaBHEHMUI,
CUCTEM YpaBHEHHUM, HEPABEHCTB U CHUCTEM HEPABEHCTB, YMEHHUE MCIOJb30BATH HACHO
KOOpJIMHAT Ha IUIOCKOCTH JMJIi MHTEpIpPETallid ypaBHEHWI, HEPaBEHCTB, CHUCTEM,
yMEHUE TMPUMEHATh alredpanyeckue MpeoOpa3oBaHus, ammapaT ypaBHEHUH U
HEPaBEHCTB U1 PELIEHUS 3a/1a4 U3 Pa3jIu4HbIX pa3/iesioB Kypca;

- Osnagenue cucteMod (PyHKIMOHAIBHBIX MOHATHH, PYHKIIMOHATIBHBIM S3BIKOM U
CUMBOJIMKOM, YMEHHE Ha OCHOBE (PYHKIHMOHAIBHO-Tpa)UUECKUX MPEIACTABICHUMN
ONMCHIBATh M AHAJIM3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

- OBnageHue reOMETPUYECKUM SI3BIKOM, YMEHHE HCIOJb30BaTh €ro JJIs OINHMCAHMS
IPEAMETOB OKPYXAlOLIEro MHpa, Pa3BUTUE MPOCTPAHCTBEHHBIX IPEACTABICHUA H
U300pa3uTEIbHBIX YMEHUH, MPUOOPETEHHE HABBIKOB T€OMETPUUECKUX TOCTPOCHUH.

B3anmocBs3b pe3ynbTaToB OCBOCHHUS MpeaMeTa «MaTteMaTuKkay MOKHO CUCTEMHO
NpeNCTaBUTh B BUJE cxeMbl. [Ipu 3Tom o0o3Hauenue JIP yka3bIBaeT, 4To MpOoABUKEHUE



yYaIuxcsi K HOBBIM 00pa30BaTebHBIM Pe3yJbTaTaM MIPOUCXOIUT B COOTBETCTBUU C
JUHUSMU PAa3BUTHUSL CPEACTBAMHU MpPEIMETA.
Ilpeomemnvimu pesyromamamu v3ydeHus npeamera « MaremaTukay sBISIIOTCS
CIEAYIONINE YMEHUS:

o-ii Ki1ace

Hcnonvzosamo npun pCeIICHUN MATCMATHYCCKHUX 3a/a4, HX 0OOCHOBAaHHUU W
IIPOBCPKEC HaﬁHCHHOFO PCUICHUA 3HAHHUC!

- Ha3BaHW W TIOCIEJOBATEIBHOCTH YHCENl B HATypaJbHOM psAy B Mpeaenax
1 000 000 (¢ xakoro ymciaa HaAYMHAETCSA ATOT PAJl, KaKk oOpazyeTcs KaxkJoe CIeAyroliee
YHCIJIO B 3TOM PSY);

- Kak o0pa3yeTcs Kaxaas CIeayromias CU¢THas €IMHULIA;

- Ha3BaHWS ¥ MOCIEAOBATEILHOCT PA3PsA0B B 3aITUCH YHCIIA;

- Ha3BaHMS U MOCIEAOBATEIIBHOCTD MEPBBIX TPEX KIIACCOB;

- CKOJIBKO Pa3psiIOB COACPIKUTCS B KOKIIOM KJIacce;

- COOTHOIIICHUE MEKIY pa3psIaMu;

- CKOJIPKO €IMHHMIT KaKJIOTO KJIacca COJACPIKUTCS B 3aMKCH YNCTIA;

- KaK YCTpPO€HA MO3UIIMOHHAS IECATUYHAsI CUCTEMA CUUCIICHHUS;

- CIMHUIIBI U3MEPEHUs BEIWYHMH (IUIMHA, Macca, BpeMs, IUIONIA/lb), COOTHOIIECHUS
MEXIy HUMU;

- GYHKIMOHATIBHOM CBA3M MEXIy TpylnaMyd BeIUMYMH (IIeHa, KOJUYECTBO,
CTOMMOCTb; CKOPOCTb, BPEMSI, PACCTOSTHUE; MPOU3BOIUTEIHHOCTDh TPYa, BpeMs padOThI,
paborta).

Buinonname yctaeie Beruncienus (B npegenax 1 000 000) B ciayyasix, CBOAMMBIX K
BEIYHCICHUSIM B Tipenenax 100, ¥ NMUCbMEHHBIC BBIUMCICHUS B OCTANIBHBIX CIydasx;
BBITIOJTHATH MMPOBEPKY MPABHIIBHOCTH BBEIYHCIICHHIA,

- 8bINOHAMb YMHOkeHUE U aenenue ¢ 1 000;

- BbIYUCAMb 3HAYCHUS YKCIIOBBIX BBIPAKEHUMW, coaepkamux 3—4 JIelCTBHUS CO
CKOOKaMM 1 0€3 HHX;

- packiaovieams HaATYypaJbHOE YMCIIO Ha MTPOCTHIE MHOKUTENH;

- HaxoOumv HAWOOJBIIMK OOIMK JEIUTeNIb W HaWMEHbBINEE OOIee KpaTHOE
HECKOJIbKUX YHCEJT;

- pewiams IPOCTHIE U COCTABHBIE TEKCTOBBIC 3a1a4H;

- BbINUCHIBAMb MHOXKECTBO BCEBO3MOXHBIX PE3yJIbTAaTOB (MCXOJOB) MPOCTEHIIIMX
CIIy4alHBIX DKCIIEPUMEHTOB;

- HaxoOumps BEPOSITHOCTH MPOCTEHIINX CITyYalHBIX COOBITHH;

- pewiams YIOOHBIM 1Jig ce0si CrmocoOOM (B TOM YHCJIC W C TMOMOIIBI0 TaOIHIl U
rpadoB) KOMOMHATOpHbIE 33Jayd: Ha MEPECTaHOBKY U3 TPEX DIEMEHTOB, MPABUIO
IIPOU3BEICHUS, YCTAHOBIICHHE YMCIIA ITap HAa MHOXKECTBE M3 3—5 2JIEMEHTOB;

- peuwiams YIOOHBIM 1Jig ce0si crmoco0oM (B TOM YHCIE M C MOMOIIBIO TaOJIUI] U
rpadoB) JoruyecKkre 3a1aum, cojaepikamne He 0ojiee TpEX BhICKa3bIBAaHUMH;

- yumams WHPOPMAIIHMIO, 3AMMCAHHYIO C TIOMOIIBI0 JIMHEHHBIX, CTOJOYATHIX H
KpPYTOBBIX IHArpamM;

- cmpoumbs MPOCTEUIITNE JTMHEHHBIC, CTOJIOUATHIC U KPYTOBBIC THAarPaMMBI;

- HaxoOoums PEUIEHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
UCITIOJIB3YIOTCSl MATEMAaTUYECKHUE CPEJICTBA;



- co30asamb TPOAYKT (pe3yJbTaT MPOEKTHOW NESITENbHOCTH), Uil U3YyUYECHUS U
OMHUCAHUSI KOTOPOT'0 UCIOJIb3YIOTCSI MAaTEMATHUECKUE CPEICTBRA.

6-i kaacc

HUcnonvzoéams Tpu pELICHUM MaTEMaTHUECKUX 3a/lad, MX OOOCHOBAaHUH U
NIPOBEPKE HAIGHHOTO PEIICHNs] 3HAHUE O:

- IECATUYHBIX IPOOSX U MpaBUiIaxX JCHCTBUI ¢ HUMU;

- OTHOILIEHUSX U MPOMOPLHUAX; OCHOBHOM CBOMCTBE MPONOPLINH;

- IPsAMOI 1 0OpaTHON PONOPLUOHATIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- MPOIICHTAX;

- LIEJIBIX U IPOOHBIX OTPULIATEIbHBIX YNCIAX; PALIMOHAIBHBIX YHCIIAX;

- MPaBUJIE CPABHEHUS PAllMOHAJIBHBIX YHCE;

- MpaBUjIaxX BBINOJHEHUS OINEpalil Haj palUOHaJIbHBIMU YHCIAMM; CBOMCTBax
omnepanui.

— Cpasnusamu NECATUUHBIE IPOOH;

- GLINOJHAMb ONIEPALNN HAJ JECATUIHBIMH TPOOSMHU;

- npeobpazosvieamsv NECITUIHYIO APOO0b B OOBIKHOBEHHYIO U HA000POT;

- OKpyensmos UeNble YUCIIa U JECATUUHBIE JPOOH;

- HaxoOoumu NPUOIMHKEHHBIE 3HAUEHUS BEJIMUMH C HEJOCTATKOM U H30BITKOM;

- GbINOIHAMb TIPUOTNKEHHBIC BEIYUCIICHUS U OLICHKY YHCIIOBOTO BBIPAKEHUS;

- Oenumyp YUCIIO B JAHHOM OTHOILICHUHY;

- HAX0O0UMb HEU3BECTHBIN YIEH MPONOPLUY;

- HaXO0O0umb JAHHOE KOJUYECTBO IPOLIEHTOB OT YHUCJIa MU YHMCIO MO U3BECTHOMY
KOJIMYECTBY MPOLIEHTOB OT HETO;

- HAX0O0UMb, CKOJIBKO MPOLIEHTOB OJHO YHCIIO COCTABIISET OT JPYIOro;

- ygeauyueams N yMEHbIIATh YUCIIO HA JAHHOE KOJIMYECTBO MPOLIEHTOB;

- peuiams TEKCTOBBIC 33]]a4l HA OTHOIIICHUS, TIPOTIOPIIH U TTPOIIEHTHI;

- cpasHUuBams Ba PALMOHAIBHBIX YUCIIA;

- 8bINOIHAMYL ONEPALUH HaJ PALMOHAJIBHBIMU YHCJIAMH, MCIOJb30BaTh CBOMCTBA
onepanui Juisl yIpouIeH!s BBIYUCIICHNH;

- peuiams KOMOMHATOPHBIE 33/1a4H C MIOMOIIBIO MTPaBUIIa YMHOXKCHHS;

- HAxX0Oums BEPOSITHOCTH MPOCTEHIINX CIyYaHHBIX COOBITUI;

- pewiams IPOCTENIINE 3a7a41 Ha OCEBYIO U LIEHTPAJIbHYIO CHUMMETPUIO;

- pewiams TPOCTEHIINE 3a7auyd Ha pa3pe3aHue U COCTABICHUE T€OMETPHUYECKHUX
uryp;

- HAXO0O0UMb PEIIEHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCIOJIB3YIOTCSl MaTeMaTUYECKUE CPEICTBA,;

- co30aéams TPOAYKT (pe3ysbTaT MPOEKTHOM NEATENbHOCTH), IS HU3Y4YEHHUS U
OIMCaHUsI KOTOPOTO HUCTIONB3YIOTCS MaTeMaTHUYECKHE CPEICTBA.

7-# KJacc.
Aareopa

Hcnonvzosame TpU  pelICHHWH MaTeMaTHYeCKUX 3a7ad, WX OOOCHOBAaHHH H
MPOBEPKE HAMJCHHOTO PEIICHUS 3HAHUE O:
- HaTypaJIbHbBIX, LIEJIBIX, PALIUOHAIBHBIX, UPPALMOHAIIBHBIX, ICUCTBUTEIbHBIX YUCIIAX;
- CTEIICHU C HAaTypaJIbHbIMU NOKA3aTEJISIMA U UX CBOMCTBAX;
- OJTHOYWICHAX Y MpaBWIax JCUCTBUN C HUMMU;



MHOTOYIEHAX U MPABUJIAX JCUCTBUNM C HUMH;
dbopmyax COKparEéHHOr0 YMHOKEHHUS;
TOXJECTBAX; METOAAX JOKA3aTEIbCTBA TOXK/IECTB;
JIMHEWHBIX YPABHEHUAX C OJHOM HEU3BECTHOM U METOJAX UX PEILECHHUS;
CHUCTEMAax JIByX JIMHEWHBIX YPAaBHCHUN C JABYMS HEHM3BECTHBIMM WU METOJAX HX
pELICHUS.

- Buinoansams NEUCTBUSA C OJJHOYJICHAMU U MHOTOYJICHAMU;

- Y3HA6amMb B BBIPAXKEHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTD UX;

- packiaovléams MHOTOUJICHBI HA MHOKUTEIH;

- 8bINOJIHAMb TOXKACCTBEHHBIE MPEOOPA30BAHUS 1IEJIBIX ANTeOPANnYECKUX BhIPAKEHUM;

- 00Ka3vl8ams MPOCTEUIITNE TOKICCTRA;

- HAX0O0umy YUCJIO COUYECTAHUN U YUCIIO Pa3MEIICHUH;

- peuwiams JTUHEWHBIE YPABHEHUS C OJJTHOM HEM3BECTHOM;

- pewiamsv CHUCTEMBI JBYX JIMHEWHBIX YPABHEHUM C JBYMS HEU3BECTHBIMU METOJIOM
MOJACTAaHOBKHU U METOJOM aJIre0pandecKoro CIOKEHUS;

- peuiamsb TEKCTOBBIE 33/1a4M C TTOMOIIBIO TUHEUHBIX YPABHCHUHN U CHCTEM;

- Haxo0ums PEUICHUSI <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
MCTIOJIB3YIOTCSI MATEMATUUYECKUE CPENICTBA;

- coz0asamb TPOAYKT (pe3yiabTaT MPOCKTHOM JAEATENBbHOCTH), IS H3YyUYCHUS U
OIMCAHUA KOTOPOr0 UCTOJIb3YIOTCA MAaTEMaTUUECKUE CPEICTBA.

7-i kaacc.
I'eomerpusn

Hcnonvzoeams TIpU pELICHUM MaTEeMaTHYECKUX 3a/ad, HUX OOOCHOBAHMHM U
IIPOBEPKE HANJECHHOTO PELICHUSI 3HAHUE O:

- OCHOBHBIX I'€OMETPUYECKHUX MOHATUAX: TOUKA, NPsAMas, INIOCKOCTb, JIy4, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OIpeNeJIeHUH yTiia, OUCCEKTPUCHI YIJla, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

- OINpeleJICHUH PABEHCTBA TIE€OMETpPUYECKUX (uUryp; Mpu3HaKax paBEeHCTBA
TPEYTOJIbLHUKOB;

- TEOMETPUYECKMX  MeCcTaX TO4YeK; OHCCeKTpUce yrjila U  CepeaIuHHOM
MEPIIEHINKYJIAPE K OTPE3KY KaK FT€OMETPUUECKUX MECTaX TOYEK;

- ONPENEIICHUM MMAPAJUIEIbHBIX NPSIMBIX; MPU3HAKAX M CBOMCTBAaxX MNapaJIECIbHBIX
IPSAMBIX;

- aKCMOME NapaJUIEIbHOCTU U €€ KPATKOM UCTOPUH;
dbopmysie CyMMBbI YTII0B TPEYTOJIbHUKA,
ONPEAECICHUH U CBOWCTBAX CPEIHEN JIMHUU TPEYTOJIbHUKA,
teopeme Dareca.
- [Ipumensims CBOMCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEIICHUH 331a4;
Haxooums B KOHKPETHBIX CUTYallUSX paBHbIE TPEYTOJbHUKU U JIOKA3bIBATh UX
PaBEHCTBO;

- YCmMaHaéauéams NapPAILIEIbHOCTD IPSIMBIX U IPUMEHATh CBOMCTBA MapaJLIECIbHbIX
IPSAMBIX;

- NpUMeHsAmb TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,

- UCNONIb306aMb TEOPEMY O CPEIAHEN JUHUU TPEYrojabHUKA U Teopemy Daiieca npu
pelLIeHny 3a1ay;



- Haxo0ums PEUICHUS <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCSl MATEMaTUUYECKHUE CPE/ICTBA;

- co30asamb TPOAYKT (pe3ynbTaT MPOEKTHOM AESATEIBLHOCTH), NIl WU3YYEHHUS U
ONHUCAHUSI KOTOPOT'0 UCIOJIb3YIOTCSI MATEMATHUYECKUE CPEJICTBRA.

8-i1 ki1acc.
Auredopa

HUcnonvzoeams Tpu  pelieHUM MaTeMaTHYeCKUX 3a/1ady, WX OOOCHOBAaHHUU U
NPOBEPKE HAIGHHOTO PEUIeHNUs 3HAHHE O:

- anreOpanyecKkon IpoOr; OCHOBHOM CBOWCTBE JIPOOH;

- MpaBujIax ACUCTBUM ¢ anredpandecKuMu IpoosSMu;

- CTEMEHSX C LEJIBIMU MOKA3aTEeNIMU U UX CBOMCTBAX;

- CTaHJApTHOM BHJIC YHCIIA;

k o
- QyHKIMAX y=kx+b, y=x?, y=—, UX cBOiicTBax u rpaduKax;
X

- TMIOHSATUU KBAJPATHOTO KOPHS U apu(PMETUUECKOTO KBaJAPATHOTO KOPHS;

- CBOMCTBax apu(pMETUUECKUX KBaJAPaTHBIX KOPHEH;

- GyHKIUH Yy =+/X , €& cBOICTBaxX U rpaduke;

- (opmysie s KOpHEN KBaJIpaTHOTO YpaBHEHUS;

- Teopeme Buera a1 npuBe1€HHOTO U 00ILIEro KBaIpaTHOTO YpaBHEHUS;

- OCHOBHBIX METO/JAaX PpELICHUS LEJIbIX palUOHAIBHBIX YpaBHEHHI: MeETone
Pa3IoKEHHs] HA MHOYKUTEIN U METOJIE 3aMEHbI HEM3BECTHOM;
METO/I€ pelIeHUs IPOOHBIX pallMOHATBHBIX YPABHEHHI;
OCHOBHBIX METOJIaX PEUICHUSI CUCTEM PALIMOHAIIBHBIX YPABHEHUM.
Cokpawams anredpandeckue apoou;
8bINONIHAMb ApUPMETHUECKUE ACHCTBUS € aNredOpanyecKuMu ApoosiMu;
UCNOIb308aMb CBOMCTBA CTENEHEH C LIeJIbIMU MOKA3aTeIsIMU MIPU PEILIEHUH 33]1ay;
3anucvléams 4Ucia B CTAHIAPTHOM BUJE;
8bINOIHAMb TOXKAECTBEHHbIE MPe00pa30BaHMs PAllMOHAIBHBIX BbIPAXKEHU;

. k
cmpoums Tpabuku GYHKIME y=kx+b, y=x?, y=— U HCIOIb30BaTh HX
X

CBOMCTBA IIPU PELICHUHU 3314,

- gbluucaAmMs apu(MEeTHIECKUe KBapaTHbIe KOPHH;

- npumeHsAmb CBONCTBAa apU(METUYECKUX KBAAPATHBIX KOpPHEW IMpH PpEIICHUU
3a/1ay;

- cmpoums rpaduK GYHKIUH Y =~/X M UCIOJIB30BaTh €r0 CBONWCTBA IPU PELICHHU
3a1ad;

- peuiams KBAIPATHBIC YPABHEHHUSI;

- npumenams Teopemy Buera npu pemennu 3anady;

- peuiams LEIIble PAlMOHAIBHBIE YPABHEHHSI METOIOM PA3JI0KEHUSA HA MHOKUTEIN
1 METOZIOM 3aMEHbl HEU3BECTHOM;

- pewiams APOOHBIE YpaBHEHMUS;

- peuiams CUCTEMBI PALITMOHAIBHBIX YPABHEHUM;

- pewiamb TEKCTOBBIE 3aJa4yd C IIOMOLIBIO KBAAPaTHBIX M pPalMOHAJIBHBIX
YPaBHEHUH U UX CUCTEM;

- HAX00UmMb PEIICHUs (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
UCIIOJIB3YIOTCS MATEMATUYECKUE CPENICTBA;



- co30asamb TPOAYKT (pe3ynbTaT MPOECKTHON AESATEIBLHOCTH), IJIsi WU3YUYEHHUS U
OMHUCAHUSI KOTOPOT'O UCIOJIb3YIOTCSI MATEMATHUYECKUE CPEJICTBRA.

8-ii kJ1acc.
I'eomerpus

Hcnonvzo6ams TIpU pelIEHUH MaTeMaTHYECKUX 3a/lady, HUX OOOCHOBAHUHM U
MIPOBEPKE HANJEHHOTO PELICHUSI 3HAHUE O:

- ONpEJCJICHUH TMapajieorpaMma, poM0a, NpSIMOYTrOJbHUKA, KBajpara; HX
CBOMCTBAaX W MPHU3HAKAX;

- ONpEACNICHUH Tpaneuuu; 3JIEMEHTaxX Tpamneluu; TEOpeMe O CpEeAHEHl JIMHUU
Tpaneuuy;

- OIPEAEIICHUH OKPY>KHOCTH, KPyra U UX 3JEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBSI3aHHBIX C OKPY>KHOCTBIO;

- OINpEIEIICHNH M CBOMCTBaX KacaTENbHBIX K OKPYKHOCTH; TEOPEME O PaBEHCTBE
JIBYX KacaTeJbHbIX, IPOBEAEHHBIX U3 OAHOU TOYKHU;

- ONPENEIICHUH BIIMCAHHOW U ONMMCAHHOM OKPY’KHOCTEW, NX CBOWCTBAX;

- OIpENEJCHUH TPUTOHOMETPUYECKHE (YHKIIMM OCTPOrOo  yrjia, OCHOBHBIX
COOTHOILICHUI MEXAY HUMU;

MpUEMAX PEHIEHUS MPSAMOYTOJbHBIX TPEYTOJIbHUKOB,;
TpUroHOMETpUUecKuX PyHKIMAX yriioB oT 0 1o 180°;

TEOpeMe KOCHHYCOB U TEOPEME CHHYCOB;

MpUEMAX PEIICHUS MPOU3BOJIBHBIX TPEYTOJIbHUKOB;

dbopmynax i TUIOHIAAN TPEYTOJIbHUKA, TapalIeIorpaMMa, Tpaneluu;
teopeme [Tudaropa.

- Ilpumensamob NpU3HAKUA U CBOMCTBA MapajuiesiorpaMma, pomoOa, mNpsaMOyTrOJbHUKA,
KBaJpaTa MpH pelIeHUH 3a/1ay;

- pewiams IPOCTENIINE 3a7a41 Ha TPaMelulo;

- HaxoO0ums TPAJYCHYIO MEpY YIJOB, CBA3AHHBIX C OKPYXHOCTbIO; YCTAaHABIMBAThH
UX PaBEHCTBO;

- npumeHsAmb CBOMCTBA KACATEJBHBIX K OKPYKHOCTH IIPU PEILIEHUH 33]1a4;

- pewiams 33]a4M HAa BIMCAHHYIO U ONMCAHHYIO OKPY’KHOCTB;

- @bINOIHAMbL OCHOBHBIE T'€OMETPUYECKHUE MOCTPOECHHUS C INOMOIIBIO LHUPKYIS U
JINHEUKH;

- HaXoOumb 3HAYEHHUs] TPUTOHOMETPUYECKUX (YHKIUH OCTpOro yria uepes
CTOPOHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA;

- NpuMeHsAmb COOTHOIICHUS MEXAY TPUTOHOMETPUUYECKUMHU (QYHKUUAMH MpU
pelIeHnH 3a/1a4; B YaCTHOCTH, 110 3HAYECHUIO OJTHON U3 (PYHKIIMI HAXOUTh 3HAUCHUS BCEX
OCTaJIbHBIX;

- peuwiams IPSIMOYTOJIbHBIE TPEYTOIbHUKY;

- c600umsb PaboOTy ¢ TpUTOHOMETpUUYeCKUMHU (PyHKuMsIMU yrioB oT 0 mo 180° k
CIIy4aro OCTPBIX YIJIOB;
npumMeHsAms TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB IIPH PELICHUH 33/aY;
peuiamsb IPOU3BOJIbHBIE TPEYTOJIbHUKY;

Haxooums TIOIAAN TPEYTOJbHUKOB, MapajlIeIOrpaMMOB, Tpaleluii;

npumenams Teopemy [ludaropa npu pemenun 3aaay;

Haxooums MPOCTEUIINE T€OMETPUUECKHE BEPOSITHOCTH;

- HAX0O0UMb PELICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
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UCIIOJIB3YIOTCS MATEMaTUUYECKUE CPE/ICTBA;
- co30asamb TPOAYKT (pe3ynbTaT MPOECKTHON AESATEIBLHOCTH), NJIsi WU3YUYEHHUS U
ONHUCAHUSI KOTOPOT'0 UCIOJIb3YIOTCSI MATEMATHUYECKUE CPEJICTBRA.

9-i1 KJ1acc.
Auredopa

Hcnonvzoeams Tpu pelICHUU MATEMATHUYECKUX 3a7ady, UX OOOCHOBAaHMU M IPOBEPKE
HAWJIEHHOTO PEIlIeHUs] 3HAHHE O:

- CBOICTBAaX YMCIOBBIX HEPABEHCTB;

- METOJIaX PeLIEHUs JTMHENHBIX HEPABEHCTB;

- CBOWCTBAax KBaJpaTUYHON (YHKINH;

- METOJIaX PeLIEHUsI KBaJAPAaTHBIX HEPABEHCTB;

- METOJI€ MHTEPBAJIOB JIJISl PELICHUS PAllMOHAIbHBIX HEPABEHCTB;

- METOJIaX PELIEHHUsI CUCTEM HEPABEHCTB;

- CBOMCTBax ¥ rpaduke QYHKIHMU Y = X" MPH HATYypaIbHOM N;

- OIPEEJICHUH U CBOWCTBAaX KOPHEH CTENEHHU N;

- CTENEHAX C PalMOHAIBHBIMHU [TOKA3aTEISIMU U UX CBOMCTBAX;

- OIpENEJICHUH U OCHOBHBIX CBOMCTBAaxX apu(pMeTHuecKoil mporpeccuu; Gpopmyiie
JUISL HAXOXKJIEHHUS] CYMMBI €€ HECKOJIBKHUX IIEPBBIX WICHOB;

- ONpEJENICHUH U OCHOBHBIX CBOMCTBaX I€OMETPUYECKON Mporpeccuu; popmyiie
JUTSL HAXOXK/ICHHUSI CYMMBI €€ HECKOJIbKHUX NEPBBIX YWICHOB;

- dopmysie st CyMMbl OECKOHEUHOM TIE€OMETPUYECKOM MpOrpeccu  co
3HAMEHAaTeJIEM, MEHBIIUM 0 MOYJIIO €IUHHULIBI.

- Ucnonv3zoéams  CBOMCTBA  YHMCIOBBIX HEPABEHCTB i1  IpeoOpa3oBaHUs
HEPABEHCTB;

- 00Ka3bl6amb MPOCTENUILINE HEPABEHCTBA,;

- pewiams JINHEWHbIE HEPABEHCTBA;

- cmpoums TpaQUK KBaApaTUUHON (YHKIMHM M HCHOJIb30BaTh €ro MpHU pPELICHUU
3a/1ay;

- pewiams KBaJIpaTHbIE HEPABEHCTBA,

- pewiams pallMOHAJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiamsb CUCTEMBI HEPABEHCTB;

- cmpoumsb Tpaduk QyHKIMU Yy = X" MpH HATYpaJIbHOM N U HMCIIOJIb30BaTh €0 MPH
pelIeHnu 3a1ay;

- HaxoO0umbs KOPHU CTETICHHU N;

- Ucnonb306amb ~ CBOMCTBA  KOPHEM  CTENEHHM N NOpU  TOXKIAECCTBEHHBIX
npeo0pa3oBaHUsX;

- HAX0O0umyb 3HAYEHUS CTETICHEN C pallMOHATLHBIMU MTOKA3aTEIsIMHU;

- pewiams OCHOBHBIE 3a]1a4M Ha apU(PMETHUUECKYIO U T€OMETPUUECKYIO IPOTPECCUU;

- HaxoO0umv CyMMy OECKOHEUHOI reoMEeTpUYECKON MPOrpecCuu CO 3HAMEHATENEM,
MEHBIIUM IO MOJYJIIO €IMHHUIIBI;

- HAX00UmMb PEIICHUs (KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIOJIB3YIOTCSl MATEMAaTUYECKHUE CPEJICTBA;

- co30aséamb TPOAYKT (pe3yNbTaT MPOEKTHOW IEATEABHOCTH), IJIsi M3YYEHHS WU
OMHCaHUs KOTOPOTO UCIOJIb3YIOTCS MATEMAaTUYECKHUE CPEACTBA.

9-i1 Ki1acc.



I'eomerpus

Hcnonvzoeams Tipu pelieHUH MaTEeMaTHUECKHUX 3a/lad, MX OOOCHOBAaHMHM U MPOBEPKE
HAWJICHHOTO PELICHMs] 3HAHUE O:

- IIPU3HAKAX MOI00US TPEYTrOJbHUKOB;

- TEOpEME O MPOMOPILIMOHANBHBIX OTPE3KAX;

- CBOICTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IPONOPUHUOHAIBHBIX OTPE3KAX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- IPONOPLUUOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOILIEHUH TUIOMAAeH MOJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaX MPABUJIBHBIX MHOTOYTOJIBHUKOB; CBSI3U MEXKIy CTOPOHOM ITPAaBUIIBHOTO
MHOTI'OYT'OJIbHUKA U paInyCaMH BIIMCAHHOTO U ONIMCAaHHOTO KPYIOB;

- OIpeeJICHUH JTMHBI OKPYKHOCTH U (hopmyIie /it €€ BEIYUCICHHUS;

- (opmyIie MIOIIaau MPaBUILHOTO MHOTOYTOJIbHUKA,

- OIpelesIeHUH IUIOIIaau Kpyra u dopmyne s e€ BbIYHCICHUs; Qopmyse s
BBIUHCIICHUSA IUIOIIA/IEN YacTen KPyra;

- IIpaBUJIC HAXOXKJICHHUSI CYMMBI U Pa3HOCTH BEKTOPOB, IPOM3BEIACHUs BEKTOpa Ha
CKaJIsIp; CBOMCTBA 3TUX OIEPaALIUi;

- ONpENIEIICHUHN KOOPIMHAT BEKTOPA U METOJAaX UX HAXOXKIECHUS,

- TIpaBWJIC BBITIOJIHEHUM OTepaliii Hal BEKTOpaMH B KOOPAUHATHOU (popme;

- OIpENEJCHUH CKAJISPHOIO IIPOM3BEJICHUS BEKTOPOB M (opmyne sl €ero
HaXO0XKJICHUS;

- CBSI3U MEXK]ly KOOpJAMHATAMU BEKTOPOB U KOOPAHHATAMU TOYEK;

- BEKTOPHBIM M KOOPJAMHATHBIM METO/IAX PEIICHUS T€OMETPUUYECKHX 3a/1ay.

- popmynax o0O0BEMA OCHOBHBIX MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (HUTYp:
napajuienenuneaa, Kyoa, mapa, [UIMHIpa, KOHyca.

- Ilpumensamob IPU3HAKK TTOI00MS TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4;

- pewiams NPOCTEUIINE 3aJa41 HA IPOIIOPLIHOHAIIBHBIE OTPE3KH;

- peuiamsb MPOCTEUIINE 3a4a49H HA IPABUIIbHBIE MHOTOYTOJIBHUKH;

- HaxoOoumy JUIUHY OKPY>KHOCTH, TUIOIIA/Ib KPyTa U €ro 4YacTeu;

- 6bINOJHAMb OIEPAllMM HAJ BEKTOPAMM B TI'E€OMETPUYECKOW U KOOPAMHATHOU
(opwme;

- HAXO0O0UmMb CKAJSIPHOE MPOU3BEIECHUE BEKTOPOB M MPHUMEHATh €ro Jyis
HaxXO0XXJICHUS Pa3IMYHbIX T€OMETPUUYECKUX BEJINYHH;

- pewiams TEOMETPUUECKHUE 3aJa4l BEKTOPHBIM U KOOPJIWHATHBIM METOJIOM;

- npumensmMb TEOMETPUYECKHE NPeoOpa3oBaHUsl IUIOCKOCTH TMpPU  pEIHICHUU
reOMETPUYECKHX 3a/a4;

- HaxoO0ums OO0BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (QUTyp:
napajjienenuneaa, Kyoa, mapa, UIMHIpa, KOHYCa;

- HAX00UmMb PEIICHUs (COKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
WCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPENICTBA;

- co30aséamb TPOAYKT (Pe3yNbTaT MPOECKTHOW IEATEABHOCTH), IJIsi M3YYECHHS WU
ONMCAHUsI KOTOPOI'0 UCIOJIb3YIOTCS MAaTEMAaTUYECKUE CPEICTBA.

Peynamuenvie YY/I.

5-6-11 kn1accwt

—  CaMOCTOATENILHO  oOHapydicusams W (POPMYIUPOBATH Y4eOHYIO MpoOseEmMYy,
OTIPECIIATH ENb YUeOHOU AesITeIbHOCTH, BEIOUPATh TEMY MPOCKTA;
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— blOGU2AMb BEPCUU PEIICHUS TPOOIeMbl, 0CO3HABATh (M MHTEPIPETUPOBATH B ClTydyae
HEOOXOJMMOCTH) KOHEYHBIM pe3ysibTaT, BBIOMpPATh CPENCTBA JOCTIKEHHUS LENU U3
NPEIIOKEHHBIX, & TAKKE UCKaTh UX CAMOCTOSITENIBHO;

— cocmaenamy (MHOUBUAYaJbHO WJIM B TpPyNNe) IUIAaH peUIeHUs MpoOJIeMbl
(BBIMIOJIHEHUS TIPOCKTA);

— paboTas moO TIIaHy, cgepsAmb CBOU JIEHCTBUS C LIENBI0 WU, NMPU HEOOXOIUMOCTH,
UCITPABJIATh OLIMOKHA CAMOCTOSITENIBHO (B TOM YHCIIE U KOPPEKTHPOBATH IJIaH);

— B JMAaJOre C YYUTEIEM COBEpUIeHCB068amMb CAMOCTOATEIBHO BbIpaOOTaHHbIE
KPUTEPHH OLICHKH.

71-9-11 knaccwt

— CaMOCTOSITENIBHO O0OHapyscusams W Gopmyauposams TpodIeMy B KIACCHOH U
WHIUBUYyaIbHON yu4eOHOU NeITebHOCTH;

— @bldgUecamb BEPCUU pELIEHUs NpoOJieMbl, OCO3HABATh KOHEYHBIM pe3ylbTar,
BBIOMpATh CpEICTBA JOCTIKEHUSA IENMM U3 TPEIOKEHHBIX WM HMX  HCKaTh
CaMOCTOSITEIIBHO;

— cocmaenamy (MHAVMBUAYAIbHO WM B Tpynme) IUIaH penieHus MnpoOJieMbl
(BBITIOJTHEHUS TIPOEKTA);

— noobupams K K101 npodieMe (3aaye) ajleKBaTHYIO €l TEOPETUUECKYIO MOJIEIIb;

— paboTas MO NPEAJOKEHHOMY WM CaMOCTOSATEIbHO COCTABICHHOMY IUIAHY,
UCnonb306ams HapSALy C OCHOBHBIMM U JONOJHUTENbHBIE CpEICTBA (CIpaBOYHAs
JUTEPATYpPA, CI0KHBIE TPUOOPHI, KOMITBIOTED);

— NJIaGHUPOB8amsb CBOXO MHJIUBUAYaTbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

— pabomams TO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY, CBEPSSICh C HUM M C IIEJIbIO
NEeSATEIbHOCTH, UCIIPABJISS OMIMUOKH, UCIIONB3YsI CAMOCTOSATEIBHO MOJ00OpaHHbIE CPEACTBA
(B Tom uncie u MaTEepHeT);

— CBOOOJIHO 10/16b306ambCsl BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLICHKH M CAMOOLIEHKH,
UCXO/IS U3 1IeJIM U UMEIOIIUXCSl KPUTEPHUEB, pa3linyasi pe3yJibTaT U CIIOCOObI IeHCTBHIA;

— B XO/I€ MIPEICTaBICHUS IPOEKTa 0a8ams OYeHK) €ro pe3yibTaTaMm;

— CaMOCTOATENIBHO 0CO3HA8AMb IPUIMHBI CBOETO yCIeXa WM HEycleXa U HaXOIUTh
CIOCOOBI BBIXO/Ia U3 CUTYAIlUU HEYCIIeXa,

— yMemb OyeHumsv CTENEHb YCIICNTHOCTH CBOEH HHAMBUAYaJbHON 00pa3oBaTelIbHOMN
NEeSATEIbHOCTH;

— 0asamb OyeHKy CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM Xapakrepa («KakoB 5»),
ONpEeaENsATh HAMPABIEHUS CBOETO PA3BUTHA (KKAKUM s XOUY CTaTh», «YTO MHE JUIsl 3TOTO
HAJIO C/ICJIATh)).

Cpeocmeom popmuposanus peryisITUBHBIX Y'Y ]| cCiiyXkaT TEXHOJOTHUS MPOOJIEMHOTO
qyajora Ha JTane H3y4YeHHWs HOBOTO MaTepuaja M TEXHOJOTWs OLCHUBAHUS
00pa30BaTeNbHBIX JOCTH)KEHUN (YUEOHBIX YCIIEXOB).

THo3naeamenovuvie YY/I:

5-9-u1 knaccwt

— AHAIU3UPOBAMb, CPABHUBAMDb, KlAcCcUuGuyuposams u 0606uwame HaKThI U SIBIICHUS,

— ocywecmanams CpaBHEHHE, CEPUAIUIO U KJTACCU(DHUKAIINIO, CAMOCTOSITEIHHO BRIOMpAsT
OCHOBAHMSI M KPUTEPHUH ISl YKA3aHHBIX JIOTHYECKUX OTEepaIuii; CTpOUTh KJIacCU(PUKAIIIIO
NyTEM JTUXOTOMHYECKOTO JIeJieHHs (Ha OCHOBE OTPHUIIAHMUS);
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— cmpoumsb JOTMYECKHM OOOCHOBAHHOE PpAaCCYXJEHHUE, BKIIIOYAIOIIEE YCTAaHOBIICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3EH;

— co30asamsb MaTEMAaTUYECKUE MOJIEIIN;

— COCTaBJIATH TE3UCHI, pPa3JIMUYHbIE BUIbl IUIAHOB (TPOCTHIX, CIOXKHBIX U T.IL.).
[Tpeo6pa3zoBbIBaTH HHPOPMAIMIO U3 OJHOTO BUA B APYroi (TabIUIly B TEKCT, TUArpaMmy
¥ 1Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM HH(OpMAIIHH.

— yMems onpedesisimb BO3MOKHBIE UICTOUHUKNA HEOOXOJIUMBIX CBEICHHA, IPOU3BOIUTH
NOWCK MH(OPMAIINHY, aHATU3UPOBATh U OLICHUBATh €€ I0CTOBEPHOCTb.

— TIOHUMas TIO3MLHUIO JPYroro 4YeJOBeKa, paziuyams B €T0 pedd: MHEHHE (TOYKy
3pEeHHsT), T0Ka3aTeNLCTBO (apryMEHTHI), (haKThl; TUIIOTE3bI, aKCUOMBI, TeopuH. s 3TOoro
CaMOCTOSITEJIBHO MCIIONB30BaTh pa3iMyHble BUABI YTEHUs (M3ydarollee, MPOCMOTPOBOE,
03HAKOMUTEIIbHOE, TIOUCKOBOE), TPUEMBI CITYIIaHUSI.

— caMOMy c030aéamb WCTOYHHUKH HWH(MOpPMALMKA pPA3HOTO TUNA W IS Pa3HBIX
ayauTopuii, coOmrofarh WHGOPMAIMOHHYIO TUTHEHY M TpaBHJIa HHPOPMAIIMOHHON
0e301macHOCTH;

— YMemb UCHONb308aMb KOMIBIOTEPHbIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTHUHU Kak
WHCTPYMEHT I JIOCTIDKEHHUS CBOMX IeNeid. YMeTh BBIOMpATh aJleKBaTHBIC 3ajaye
WHCTPYMEHTAIbHBIE TPOTPAMMHO-AMIIAPaTHBIE CPEJICTBA U CEPBUCHL.

Cpeocmeom ¢opmuposanus To3HABATEIbHBIX Y Y]l ciykaT y4uyeOHbIH Marepuanl U
MPEXJIe BCETO MPOAYKTUBHBIC 3aJaHUsl YYeOHUKA, MTO3BOJISIONINE MTPOJIBUTATHCS 110 BCEM
LIECTH JIMHUSAM Pa3BUTHSL.

1-s JIP — Ucnonb30BaHne MaTeMAaTUUECKUX 3HAHUM JIJIsl PEIICHUS Pa3IMYHBIX
MAaTEMAaTUYECKUX 3a/1a4 U OLICHKU IIOJIYYECHHBIX PE3YJIbTaTOB.

2-5 JIP — CoBOKYMHOCTbh YMEHUH 10 UCHOIB30BAHUIO JOKA3aTEIbHON MaTeMaTH4YECKOM
peun.

3-1 JIP — CoBOKYNHOCTh yMEHUH T0 pabore ¢ wHpOpMaiuei, B TOM YHUCIE U C
pPa3IUYHBIMA MAaTEMaTUYE€CKUMU TEKCTAMMU.

4-g JIP — YMeHHs UCIONIb30BaTh MAaTEeMaTHUYECKUE CPEACTBA ISl U3YUYEHUS U OMHCAHUS
pEeaNbHBIX NPOLIECCOB U SIBJICHUM.

5-1 JIP — He3aBUCHUMOCTb U KPUTUYHOCTH MBILIJICHUSI.

6-1 JIP — Boyis 1 HACTOMYMBOCTH B JOCTHKEHUH LIEJIH.

Kommynuxamuenoie YY/I:

5-9-u1 k1accot

— CaMOCTOSITEIIBHO 0p2aHU308b186anb Y4eOHOE B3aUMOCHCTBUE B TpyIIIie (ONpeAesiTh
0011IMeE 11eJIH, IOTOBApPUBATHCS APYT C IPYTOM U T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMb apeyMeHmbl, IOITBEPKIast uX (pakTamu;

— B JIUCKYCCUU YMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPU3HABAMb
OIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTHPOBATH €TO;

— MOHUMAsI O3ULIUIO APYTOTO, pa3iuyams B €ro PeUl: MHEHHE (TOUYKY 3pEHHS),
JTOKA3aTeNIbCTBO (apTryMeHTHI), aKThl; TUTIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3TJIIHYTh Ha CUTYAIUIO0 C HHOW MO3UIUU U 00208aPUBAMbCsi C TIOJbMH UHBIX
MO3HUIUM.

Cpeocmeom Gdopmuposanus KOMMYHHMKATUBHBIX VY VY]l cilyKaT TEXHOJOTHS
npoOJieMHOTro Auasiora (mooyKIaroui U MOABOISAIINN TUAJIOT) U OpraHu3aIus padoThl B
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MaJIbIX TPYIIIaX, TaKXKE  HUCIIOJIB30BAHHC Ha YPOKax JBJICMCHTOB  TCXHOJOTIHHU
MNPOAYKTUBHOT'O UTCHMUA.

Dopmupoeanue HKT-komnemenmnocmu o0yuarouuxcs.

I[Ipy  wm3yyeHum  ydeOHOro mpeaMera  OOydarIIHECs  YCOBEPUIEHCTBYIOT
NpUOOPETEHHBIE HA TIEPBOW CTYNEHU HABLIKU padomuvl ¢ uHpopmayueil U MONOJIHAT UX.
OHu cMmoryr paboTrarb C TEKCTaMH, MpPeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH
COJIEpIKallyoCcs B HUX UHQOPMAIHIO, B TOM YHUCJIE:

* CUCTEMaTU3UPOBATh, COINOCTAaBJIATh, AHAJIU3UPOBATh, 0000LIATP W UHTEpIIpe-
TUPOBATh UH(POPMALIUIO, COAEPKALLYIOCS B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;

* BBIACJIATh TJABHYI0 U M30BITOUHYIO HH(OpPMALHIO, BBINOIHIATH CMBICIOBOE
CBEPTHIBAHUE BBIJCIECHHBIX (PAKTOB, MBICIEH; NPEACTaBIATh MH(GOPMAILMIO B CHKATOU
cioBecHoU (hopme (B BHJIE TIJIaHA WM TE3WCOB) M B HATJISTHO-CUMBOJIMYECKON (opme (B
BUJC TaOmull, rpapuuecKuxX CXeM M Juarpamm, KapT MOHSATHH — KOHIENTYaJbHBIX
JMarpaMm, OOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTIOJHATH TAOJIUIIbI, CXEMBI, THATPAMMBI, TEKCTHI.

OOyuaromuecs yCOBEpUIEHCTBYIOT HABBIK NOUCKA UHGOpMAyuy B KOMIIBIOTEPHBIX U
HEKOMITBIOTEPHBIX HMCTOYHMKAX HMHQPOpMalUU, MPUOOPETYT HABBIK (HOPMYIUPOBAHUS
3alpOCOB M OMBIT HCIOJIb30BaHUSA MOUCKOBBIX MamuH. OHUM Haydarcs OCYLIECTBISATh
nouck uH@opmanuu B MHTEpHETE, MIKOJbHOM MH()OPMALIMOHHOM IPOCTPaHCTBE, Oa3ax
JAHHBIX W HA NEPCOHAIBHOM KOMIIBIOTEPE C MCIOJb30BAHHEM IIOMCKOBBIX CEpPBHCOB,
CTPOUTH ITOMCKOBBIE 3aIpoChl B 3aBHCHUMOCTH OT LMW 3alpoca W aHaJIUu3UpOBaTh
pe3ynbTaThl IIOUCKA.

OOyuaromuecs NpuoOpeTyT NOTPEOHOCTH MOUCKA JOMOJIHUTENBHON HH(OpMaLUU 1Jis
pelieHrs y4eOHBIX 3a7ad M CaMOCTOSITENIbHOM IMO3HABaTENIbHOM JEATENIbHOCTH; OCBOST
3¢ pexTuBHBIE NpPUEMBI TIOMCKA, OPraHU3alMd M  XpaHeHUs HHPOpMalLHUHU Ha
NEPCOHAILHOM KOMIIbIOTEPE, B MH(POPMALMOHHON cpenie yupexkaeHuss u B MHTepHere;
OpUOOPETYT TEpPBUYHBIE HABBIKM (OPMHUPOBAHUS W OpPraHU3ALMH COOCTBEHHOTO
MH(OPMAIMOHHOTO MPOCTPAHCTBA.

OHU yCOBEpILIEHCTBYIOT yMEHHUE TNepenaBaTh HHPOPMALMIO B YCTHOW (opme,
COMPOBOXKAAEMON ayAMOBU3YyAIbHOW MOANEPAKKON, 1 B TUCbMEHHOM (hopme runepmenua
(T.e. coueraHus TEKCTa, H300paKeHUs, 3BYKa, CCBUIOK MEXIYy  pa3HbIMHU
MH(GOPMAIMOHHBIMU KOMIIOHEHTaMH).

OOyuaromuecs CMOTYT MCNOJIb30BaTh MH(OPMALMIO AJISl YCTAHOBJICHUS MPUYHUHHO-
CJIEICTBEHHBIX CBSI3€M W 3aBHUCHUMOCTEW, OOBSCHEHUW U JI0Ka3aTeNbCTB (PAKTOB B
pPa3IMYHBIX Y4YEOHBIX M TMPAKTUYECKUX CHUTYallUsiX, CHUTyallUsiX MOJEIUPOBAaHUS U
IPOEKTUPOBAHUS.

BBITYCKHUKM TOJTy4YaT BO3MOYKHOCTh HAYYUTBCA CTPOMTH YMO3AKIIOYEHUS U
NPUHUMATh PEUICHUS Ha OCHOBE CAMOCTOSITEIBHO MOJYYEHHOM HH(pOpPMALUU, a TaKkKe
OCBOWUTH OIBIT KPUTHUYECKOTO OTHOIICHHS K TOoJydyaeMod WH(pOpMAalMu Ha OCHOBE €&
COMOCTaBlIeHUs ¢ MH(pOpManuend U3 APYruX MCTOYHUKOB M C MMEIOMIMMCS >KM3HEHHBIM
OTIBITOM.

OcHoebl yuebHo-uccne006amenbcKoil u nPOeKmHOll 0esAmeabHoOCmu.

B xoxe u3ydeHms Bcex y4eOHBIX MPEAMETOB OOYYAIOIIMECS HPUOOpenym onvim
NPOEeKMHOU OesamenbHoCHmuU Kak 0cobor ¢Gopmbl yueOHOUM paboThl, CIIOCOOCTBYIOMIEH
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BOCITUTAHUIO CaMOCTOSATEIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, ITOBBIIIICHUIO
MOTHUBALIMU U 3PPEKTUBHOCTH y4eOHOU AESATENbHOCTH; B XOJE pealu3alld HUCXOIHOTO
3aMbICia Ha MPAKTHYECKOM YPOBHE OBJQJICIOT YMEHHEM BBHIOMPATh aJICKBATHBIC CTOSIIEH
3a/laue Cpe/CTBa, MPUHUMATh PEIICHHS, B TOM YHCJIE U B CUTYallUsIX HEOMPEAEIEHHOCTH.
OnHu mosrydaT BO3MOXKHOCTh Pa3BUTh CITIOCOOHOCTH K pa3pab0TKe HECKOJBKUX BApHUAHTOB
pEIIeHN, K TIOMCKY HECTAHIAPTHBIX PEIICHU, MOWCKY M OCYIIECTBICHHIO HanOoJee
MPUEMIIEMOTO PEIICHHUS.

B xoze miianupoBaHus U BBINOJTHEHUS yU€OHBIX HCCIEIOBAaHUN 00yYarOIIUeCs: OCBOSIT
YMEHUE Onepuposamsv cunome3amy Kak OTIUYUTEIIbHBIM HHCTPYMEHTOM HAy4YHOIO
paccykJieHus, NPUOOPETYT ONBIT PELICHUS MHTEIUICKTYalbHBIX 3a/Jad Ha OCHOBE
MBICJICHHOT'O MTOCTPOEHUS PA3TUYHBIX MPEMOIOKEHUN U UX MOCIEAYIOEH TPOBEPKH.

B pesynbrare ueneHanmpaBiIeHHOW Yy4eOHOM IEATETbHOCTH, OCYLIECTBISIEMON B
bopmax yuebHO20 ucciedosanus, yuebOHO20 NpoeKmda, B XOJEC OCBOEHUS CUCHEMbl
HAY4HbIX NOHAMUL Y BBITYCKHUKOB OyIyT 3aJI0KCHBI:

* MOTPEOHOCTh BHUKATh B CyTh M3Y4YaeMbIX MpoOJIeM, CTaBUTh BOMIPOCHI,
3aTParuBarOlINEe OCHOBBI 3HAHWM, JIMYHBIA, COLMAJIbHBIM, MCTOPUUYECKUN >KU3HEHHBIN
OTIBIT;

* OCHOBBI KPUTHYECKOTO OTHOIICHHSI K 3HAHUIO, )KU3HEHHOMY OTIBITY;

* OCHOBBI IICHHOCTHBIX CYXKJICHHUI U OICHOK;

* VBXKCHHE K BEJIMYUIO YEJIOBEUECKOTO pa3dyma, TMO3BOJSIONIETO MPEOI0JIeBATh
HEBEXKECTBO M TPEAPACCY/IKH, Pa3BUBATh TEOPETUUYECKOE 3HAHHWE, MPOJIBUTaThCA B
YCTaHOBJICHUH B3aUMOIIOHUMAHUS MEXKIY OTACIIbHBIMU JIOJIbMU U KYJIbTYpaMu;

* OCHOBbI TOHMMAHMs TPUHIMIHAIBHON OTPAaHUYCHHOCTU 3HAHUS, CYIIECCTBOBAHUS
Pa3IMYHBIX TOUEK 3PEHHUS, B3TJISI0B, XapaKTEPHBIX JIJIsI PA3HBIX COIMOKYJIBTYPHBIX CPEIl U
AMOX.

Ilpeomemmnvwie pesyromamot 00yueHnus.

H3y‘l€HI/I€ MaTeMaTHKHU B OCHOBHOM IIIKOJIC JaCT BO3MOXXHOCTb O6yanOH_[I/IMCH
A0CTHUYDb CIICAYIOINNX PE3YJILTATOB PA3BUTHUSA:

Mamemamuxa. Anzeopa. I eomempus.

HarypajbHbie yncaa. {poou. PanuonanbHbie yuciaa

BrImyCcKHUK HAy4UTCS:

* IOHUMATh OCOOCHHOCTH JICCATUYHOU CUCTEMBI CUMCIICHHUS,

* OIIEPUPOBATH MOHIATUSIMHU, CBI3aHHBIMU C ACIMMOCTBIO HATYpPaJIbHbBIX YHUCET,

* BBIp@XKaTh YHMCJIa B DKBUBAJEHTHHIX (opMax, BeIOMpas HamOoJiee MOIXOMISIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyaIlUH;

* CPaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC YUCIA;

* BHIIOJHATh BBIYUCJICHUS C palUOHAIBHBIMM YHUCJIAMH, COYETash YCTHBIE H
MUCbMEHHBIE TPUEMBI BBIYUCIICHU, TPUMEHEHUE KAJIbKYIISITOPA;

* HCTOJIb30BaTh MOHITUS U YMEHUS, CBA3AHHBIE C MPOMNOPIMOHATBHOCTHIO BEJINYHUH,
MPOLIEHTAMHM, B XOJ€ PEIICHUS MaTEMAaTUYECKUX 3aJ]la4d M 3a7a4 U3 CMEKHBIX MPEIMETOB,
BBIMOJIHATH HECI0KHBIE TPAKTUUECKUE PACUETHI.

Buinycknuk nomyuum 603moorcnocms !

* NO3HAKOMUMBCA C  NO3UUUOHHLIMU CUCMEMAMU CYUCTAeHUSL C OCHOBAHUSMLU,
omauynvimu om 10;
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*yenyoums U pazeumv NPeoCmAasieHusi O HAMYPAIbHLIX YUCIAAX U CBOUCMBAX
oenumocmu,

* HAYUUMbCS  UCNOJIb308amMb  NPUEMBL,  PAYUOHAIUSUPYIOUWUE  BbIYUCTIEHUS,
npuoopecmu NpuBbiukKy KOHMPOIUPOBAMb BbIYUCIEHUS, BblOUPAs NoOX00AWUU OJis
cumyayuu cnocoo.

JleicTBUTEIbHBIE YHCJIA

BpInyCKHUK HAy4YuTCS:

* MCIOJIb30BaTh HAYAJIbHBIE TTPEJCTABICHUS] O MHOKECTBE JEHCTBUTEIIBHBIX YUCEN;

* ONEPUPOBATH MOHATUEM KBAJIPATHOTO KOPHSI, IPUMEHSTh €TI0 B BHIUYHUCICHUSIX.

Buinycknuk nomyuum 603moxicHocms.

*pazeums NpeocmasieHue 0 4Yucie U YUCI08bIX CUCMEMAX Om HAMYPAIbHbIX 00
OelicmeumenbHbIX YUcei; 0 POl GbIYUCTICHUL 8 NPAKMUKE,

*paAzeUmMb U Yenyoumsv 3HAHUS O OeCAMUYHOU 3aNUCU OeUCmBUMENbHbIX YUCe]l
(nepuoouueckue u Henepuoouieckue opoou).

HN3mepenusi, npudJINKeHUs1, OLCHKHU

BpinyCkHUK HAy4YuTCS:

* KCMOJIB30BaTh B XOJ€E PEIICHUS 3a7a4 3JIEMECHTAPHbIE NIPEACTABICHNUS, CBA3aHHBIC C
NPpUOIKEHHBIMU 3HAYCHUSIMU BEJTUYHH.

Buinyckuuk nomyuum 603mMoxicHoCmy:

* NOHAMb, UMO YUCTIOBble OAHHbIE, KOMOPblEe UCHONL3VIOMCA Ol XAPAKMePUCMuKU
00bEKMO8 OKPYIHCAIOWEe20 MUpA, AGIAIOMCA NPEUMYULeCMBEHHO NPUOIUNCEHHBIMU, YMO
1o 3anucu NPUOIUNCEHHBIX 3HAUEHUL, COOePAHCAUUXC 8 UHPOPMAYUOHHBIX UCTNOYHUKAX,
MOJICHO CYOUMb O NOCPEUHOCIU NPUOIUNICEHUSL,

* NOHAMb, UMO NOSPEULHOCTb Pe3Yabmama 8blYUCTIeHUL O0INCHA ObIMb COUIMEPUMA
C NO2PEULHOCMbIO UCXOOHBIX OAHHDIX.

AnredOpandeckue BbIPaKeHUS

BrinyCkHUK HAy4YuTCS:

* ONIEPUPOBATHh TMOHATUSAMH «TOXKJECTBO», «TOXKICCTBEHHOE IpeoOpa3oBaHuUe,
pelath 3a7a4u, coJiepxaliue OyKBeHHbIC IaHHbIC; paboTaTh ¢ hopMynamu;

* BHINIOJIHATh MPE0OpPa30BaHUS BBIPAKEHUM, COJAEpIKAIIUX CTEMEHU C LEJIbIMU
MOKa3aTeIsIMU U KBAJIPATHbIC KOPHU;

* BBITIOJTHATh  TOXKJIECTBEHHBIE MPEeOOpa3oBaHUsl PAIMOHAIBHBIX BBIpAXXEHUN Ha
OCHOBE TTPaBWJI ISUCTBUMN HAJl MHOTOUYJIEHAMU U aireOpandecKuMu Jpo0sMu;

* BBITIOJIHATH PA3JIO)KEHUE MHOTOUYJICHOB HA MHOKHUTEIIH.

Buvinycxknux nonyuyum 603moxucHOCMb HAYYUMbBCA:

* BBINOJIHAMb ~ MHO20UIA208ble  NPEeOoOPA308AHUS  PAYUOHATIbHBIX  BbIPANCEHUI,
NPUMeHSS WUPOKULL HAOOp cnocobo8 U NPUEMO8;

* NPUMEHAMb MOA*COECMBEHHble NPeodPA308aHUs Ol peuerUs 3a0ayd U3 pa3iudHbIX
pasoenos Kypca (Hanpumep, Ol HAXOHCOEHUS HAUOOIbULE2O/HAUMEHbULE20 3HAYEHUs.
BbIPANCEHUSL).

YpaBHeHus

BrInyCKHUK HAy4YUTCS:

* peliaTb OCHOBHBIE BHJbl PALMOHAIBHBIX YPAaBHEHUH C OJHOM IIEPEMEHHOM,
CHUCTEMBI JBYX YPABHEHUN C JIByMs IEPEMEHHBIMU;

* IOHUMATh YPABHEHUE KaK BAKHEHUIIYIO MATEMaTUYECKYIO MOAEIb ISl ONMCAHUA U
M3yUeHHMS PA3HOOOpPA3HBIX pEAIBbHBIX CUTyallu, pemarh TEKCTOBbIE 3ajJauu
anreOpandyecKuM METOJIOM;
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* IPUMCHATH TpaduyecKue TMPEACTABICHUS I WCCICJAOBaHWS  ypaBHEHUH,
WCCJICIOBAHMS M PEIICHUS CUCTEM YPABHCHHIA C ABYMS TIEPEMCHHBIMHU.

Buvinycknux nonyyum 6o3modicHocme.:

* 081a0emb CHEYUAIbHBIMU NPUEMAMU DeeHUs. YPABHEeHUU U CUCMmeM YPAGHEeHU,
VBEPEHHO NPUMEHAMb Annapam YpasHeHull 01 peuleHusi pAa3HO0OpasHuIX 3aday U3
Mamemamuxu, CMeNCHbIX NPeoMemos, NPAKMuKU,

* NpUMeHAMb 2paguuecKue npeocmasienus 018 UCCIe008aHUs VPAGHEHUN, Cucmem
VpasHeHutl, cooepaicawux OyKeeHHvle Kodppuyuenmoi.

HepaBencrBa

BEITTyCKHHUK HAYYUTCS:

* IOHMUMaTh U MPUMEHATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HCPABCHCTB;

* pelIaTh JIMHCWHBIC HEPABEHCTBA C OJHON INEPEMCHHOM M WX CHCTEMBI; pellaTh
KBaJpaTHBIC HEPABEHCTBA C OTMIOPOH HA TpaUIECKUE TIPEICTABICHNUS,

* IPUMEHATH anmapar HEPABEHCTB IS PEUICHUS 3a7ad W3 Pa3jINdHbIX pa3JeoB
Kypca.

Buinyckruk noayuum 603mMoMCHOCMb HAYUUMbCA!

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCIBA HEPABEHCME, VBEPEHHO NPUMEHAMb
annapam HepaseHcma OJisl peuerusi pazHo0OPA3HbIX MaAmMmeMamuyeckux 3a0ay u 3a0ay u3
CMEJICHBIX NPeOMemos, NPAKMUKU,

* npuMeHsImb 2papuueckue npedcmasieruss 0 UCCIEO08AHUS HEPABEHCMS, CUCTEM
Hepasencmas, cooepaicamux OyKeeHHbvle KodghhuyueHmai.

OcHoBHbIe OHATHSA. UNnCI0BbIE PYyHKIMHT

BBITyCKHHUK HAYIHTCS:

* IOHUMaTh H WCIOJb30BaTh (DYHKIIMOHAIBHBIC TOHATHS W SI3BIK (TSPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

* CTPOUTHh TpadUKH SIEMEHTApHBIX (YHKIHMA, HCCICIOBATh CBOMCTBA YHCIOBBIX
(yHKUMI Ha OCHOBE U3yY€HHUsI OBEJICHUS UX TPa(UKOB;

* TOHUMaTh (QYHKIHUIO KaK BAXHEHIIYI0O MATEeMaTHYECKYH0 MOJENb JJIs OMMHMCAHHS
MIPOIIECCOB W SIBJICHUH OKPYKAIOIIEr0 MHpa, MPUMEHATh (DYHKIIMOHAIBHBIM S3BIK IS
OTIMICAHUS M CCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3MIECKUMU BETUIMHAMM.

Buinyckruk noayuum 603MOoMCHOCMb HAYUUMbCA!

* NPOBOOUMDb UCCIEO08AHUS, CEA3AHHbLE C U3YUEHUEeM CEOUCME (DYHKYULL, 8 MOM HUCTe
C UCNONIb308AHUEM KOMNbIOMEPA;, HA OCHO8E 2PAPUKO8 U3YUEHHBIX QYHKYUL CIpPOUmo
bosee cnodichvie epaguru (KyCoOUHO-3a0aHHble, C «BbIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONBL308aAMb  (DYHKYUOHANIbHLIE NPEeOCMABIeHUss U C8olUcmea QyHKyull 0
PpeueHUs MamemMamuyeckux 3a0ay U3 pasiuyHblx pazoenos Kypcd.

YucjioBble MOCIEA0BATEIHLHOCTH

BbIIyCKHUK Hay4duTCS:

* IOHMMAaTh W UCIIOJIb30BATh S3BIK MOCIEAOBATCIIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHEC
0003HaYEeHU);

* IPUMEHATH (DOPMYJIBI, CBSA3aHHBIC C apUPMETHUYECKOW W T'€OMETPHUYCCKOM
Mporpeccueii, n ammapar, cOPMHUPOBAHHBIN MPU WU3YYCHUH JIPYTUX pa3leioB Kypca, K
PEIICHUIO 33]1a4, B TOM YHUCJIE ¢ KOHTEKCTOM M3 PeallbHOM JKU3HU.

BolnyckHuk noiyuum 603M0ACHOCMb HAYYUMbCAL.

* peuams KOMOUHUPOBAHHbIE 3a0ayu ¢ NpUMeHeHuem Gopmyn N-20 4ieHa u CyMmbl
nepauvix N YjeH08 apupmemuueckol U 2eoMempuiecKoll npospeccu, NPUMeHss NPU 3Mom

annapam ypasHeHuu U HepageHcme,
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* NOHUMAMb  APUPMEMUUEecKYI0 U 2eOMEeMPUUECKYI0 NpPOSPeccuro Kaxk yHKyuu
HamypanibHo20 ap2yMeHma, CEA3bl8amsb apupmemudeckyio npospeccuro ¢ JTUHelHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUAIbHBIM POCTIOM.

OnucarejbHasi CTATUCTHKA

BBITTyCKHUK HAy4YUTCS HMCIOJB30BaTh TMPOCTEHINHME CIIOCOOBI TPEACTaBICHUS U
aHaJu3a CTAaTUCTUYECKUX JIAaHHBIX.

Buinycknux  noayuum  6o3mooicHocmv  npuobpecmu  NepEOHAYANLHBIU  ONbIM
opeanusayuu coopa OAaHHBIX NPU NPOBEOEHUU ONpPOCd OOUeCMEEHHO20 MHeHUs,
oCyWecmenams Ux aHaiu3, Npeocmasisims pe3yibmamvl ONpoca 8 6ude mabauybl,
ouazpammei.

Cay4aiinbie COOBITHSI M BEPOSITHOCTD

BBITyCKHUK ~HAy4YUTCS HAXOJAUTh OTHOCHUTENIbHYIO YacTOTY U  BEpPOSITHOCTb
CIIy4altHOTO COOBITHSI.

Buinycknux nonyyum 6o3modcHocmv npuodpecmu onvlm NpPOGeOeHUsl CYYaAUHbIX
OKCNEepPUMEHMO8, 8 MOM Yucie ¢ HOMOWDbIO KOMHbIOMEPHO2O MOOETUPOBAHUS,
uUHmMepnpemayuu ux pe3yaomamos.

KomOunaropuka

BrimyCcKHUK HaydyuTCsl pellaTb KOMOMHATOPHBIC 3a/laud Ha HaxXOXJICHUE YHCIIa
00BEKTOB MJIM KOMOMHAIHAH.

Buinycknuk nonyyum 603mMo#CHOCIb HAYYUMbCA HEKOMOPBIM CNeYUanlbHbIM NPUEMAM
peuienusi KOMOUHAMOPHBIX 3a0ay.

Harasignas reomerpust

BhITyCKHUK HAYyYUTCS:

* pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJCIISAX U B OKPYXKAIOIIIEM MUPE TUIOCKHUE U
MIPOCTPAHCTBEHHBIE TeOMETpUUECKUE QUTYPHI;

* pacrio3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJBHOTO Mapasjiesienuieia, MpaBUIbHON
MTMpaMU/IbL, TWIMHAPA U KOHYCA,

* CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJILHOTO Tapasuiesienumnea;

* ONpPENEATh MO JIMHEHHBIM pa3mepaM pa3BEPTKU (UTYPHI JIMHEHHBIE pa3Mepbl
caMoi (purypsl 1 Ha000OPOT;

* BBIYUCIISATh 00BEM MPSMOYTOJILHOTO MapaliiesenuIea.

BulnyckHuk noayuum 603Mo#CHOCMb:

* HAYYUMbCSL  GLIYUCTAMb 00BEMBL NPOCMPAHCMBEHHBIX 2€0MEeMPU4ecKux uayp,
COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPALLENeNUNeoos,

*yenybums U paseumv HPeOCmAsNeHuss 0 NPOCMPAHCMBEHHBIX 2e0MEeMPUYECKUX
Queypax;

* HAYYUMbCA NPUMEHSAMb NOHAMUE pA36EPMKU Ol GbINOJIHEHUS NPAKMUYECKUX
pacuemos.

I'eomerpuyeckue purypnbi

BBITTyCKHUK HAYYUTCS:

* [10JIb30BATHCSA SI3BIKOM T€OMETPUH JIJISI OMIMCAHUS TPEIMETOB OKPY’KAIOIero Myupa u
MX B3aUMHOTO PACIIOJIOKECHUS;

* pacmo3HaBaTh U M300pakaTh HA YEPTEKaX M PUCYHKAX reoMeTrpuueckue Gurypsl u
UX KOH(UTYypaluu;

* HAXOJIUTh 3HAYCHUS [JIMH JIMHCHHBIX DJIEMEHTOB (UTYp W WX OTHOIICHHS,
rpanycHyro Mepy yrioB ot 0° no 180°, mpuMmeHss onpenesieHus, CBOMCTBA U NPU3HAKU
buryp u ux 3JeMEHTOB, OTHOIIEHUS (UTYp (PaBEHCTBO, MO00HUE, CAMMETPHH, TTIOBOPOT,
napajuieabHbIA IEPEHOC);
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* ONIEPUPOBATh C HAYAJIHHBIMH TOHSATHUSMH TPUTOHOMETPUU ¥  BBITIOJIHSTH
AIIEMEHTapHbIE ONepaly Haj PYHKIUSIMH yTJIOB;

* pelaTh 3aJa4d Ha JOKa3aTeJNbCTBO, ONMUPAsCh Ha M3y4yeHHBbIE CBOMCTBA (UTYp H
OTHOIIECHUN MEX]Ty HUMU U TIPUMEHSS U3YYEHHbBIE METO/IbI I0Ka3aTeIbCTB;

* peuiaTh HECIOXKHBIE 3a/ladyd Ha TOCTPOCHHUE, MPUMEHSSI OCHOBHBIC aJTOPUTMBI
MOCTPOCHHUSA C TIOMOIIBIO LIUPKYJISA U JTMHEUKH;

* pelaTh NPOCTEUIITNE MITAHUMETPUIESCKHUE 33/1a4U B TIPOCTPAHCTBE.

BulnyckHuk nonyuum 603MOoMCHOCMb:

* 081ademsb Memooamu peuileHuss 3a0ay HAd 6bIYUCTeHUs. U OO0KA3AMelbCmBa:
MemoooM Om HNPOMUBHO20, MEMOOOM NOO00US, MemoOOM nepebopa 6apuaHmos u
MEMOOOM 2e0MempuU4ecKux Mecnm mouex,

* npuobpecmu  onvlm NPUMEHEeHUsl aneedpauyecko20 U MmpUuOHOMempuiecKko2o
annapama u uoeti OBUNCEHUsI NPU PeUeHUU 2eoMempudecKux 3a0ay;

* 0671a0€emb MPAOUYUOHHOU CXeMOU peuleHusi 3a0ay HA NOCMPOeHUe ¢ HOMOUbIO
YUPKYTA U TUHEUKU: AHAIU3, NOCmpoeHue, 00KA3ameabCmeo U UCC1e008anue;

* HAYYUMbCS peuiams 3a0a4u Ha NOCMPOEHUe MemoOOM 2e0MempuiecKko2o mecma
MoYeK u MemoooM noooOUsL,

* npuoOpecmu OnviMm UCCIe008AHUS CBOUCME NIAHUMEMPUUECKUX uayp ¢ noMowbio
KOMNbIOMEPHLIX NPOSPAMM,

* npuoOpecmu  ONvIM  BbINOJHEHUs NpPoekmog no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxog no gpopmyner.

HN3mepenne reoMeTpu4ecKUX BeJTUYNH

BhITTyCKHUK HAYYUTCS:

* HCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JIJINH, IUIOUIaIe U YIJIOB MpU PELICHUH 3a/1a4
HAa HaxXOXJEHUE JUIMHBI OTpe3Ka, JJIUHBI OKPYXKHOCTHU, JJIMHBI JIYyTU OKPYKHOCTH,
IpayCHON MEpHI yIia;

* BBIUMCIISITh TUIOMIATU TPEYTOJIBHUKOB, MPSMOYTOJLHUKOB, MapajuieorpaMM- MOB,
Tpareunii, KpyroB v CEKTOpPOB;

* BEIUUCIIITH JIIMHY OKPY>KHOCTH, JUTHHY TYTH OKPYKHOCTH;

* BBIYUCJIATD JJUHBI JTUHEHHBIX 3JIEMEHTOB (QUTYP M UX YIJIbI, UCTIONB3YsS (HOPMYIIBI
JUTUHBI OKPY>KHOCTH U JJIMHBI TyTH OKPY>KHOCTH, (POpMyIIbI TuIomianei puryp;

* pemmaTh 3a7aun Ha JOKAa3aTEeNIbCTBO C UCIIOIB30BaHNEM (DOPMYIT ATUHBI OKPY>KHOCTH
Y JJIMHBI IYTH OKPYXHOCTH, (popmys ruiomaneit puryp;

* peliaTh MPAKTUYECKUE 3a/]ayd, CBS3aHHbIE C HAXOXJACHUEM TI'€OMETPUUYECKUX
BEJIMYMH (MUCHOJIb3YsI P HEOOXOANMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJCTBA).

Buinyckuux nonyuum 603mMo#CHOCHb HAYYUMbCAL:

*  BLIYUCTAMb NIOWAOU DUSYD, COCMABIEHHBIX U3 08YX UMU O0Jlee NPIMOY20bHUKOS,
napannenocpammos, mpey2oabHuUKos, Kpyaa u cekmopa,

*  BBIYUCIAMb NAOWAOU MHO20Y20JIbHUKO8, UCNONIb3Y5 OMHOULEHUs. PAGHOBEIUKOCU U
DPABHOCOCMABIEHHOCU,

*  npumeHsAmb aneebpaudecKuti U mpueoOHOMempudecKull annapam u uoeu O8UNCEeHUs.
npuU peweHuy 3a0a4 Ha 8blYUCIeHUe NI0uaoel MHO20Y20lbHUKOS.

Koopaunarsl

BBITyCKHHUK HAy4UTCS:

*  BBIYUCIITH JJIMHY OTpPE3Ka MO KOOpJIWHATaM €r0 KOHIIOB; BBIYMCIATH KOOPIUHATHI
CepeIuHBI OTPE3Ka,

*  HCIOJIb30BaTh KOOPJAMHATHBIA METOJ Il M3YyYCHHs] CBOWCTB TMPSMBIX U

OKPY>KHOCTEM.
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Buvinycknuk nonyyum 603mMoxicHOCHb!

*  061a0emv KOOPOUHAMHBLIM MeMOOOM peuleHuss 3a0ay Ha blYUCIAeHUS U
00Ka3amenbcmea,

*  npuobpecmu onvlm UCHOAL30B8AHUS KOMNBIOMEPHBLIX NPOSPAMM Ol  AHAAU3A
YACMHBIX CYYAe8 B3AUMHO20 PACHONONCEHUSL OKDYHCHOCMEL U NPIAMBIX,

*  npuobpecmu onvlm 8bINOJHEHUS NPOEeKMOo8 Ha memy «lIpumenenue KOOpOUHAMHO2O
Memooa npu peueHul 3a0a4 Ha 8bIYUCIEeHUS U OOKA3AMENbCMBAN.

BexkTopbl

BBIITyCKHHUK HAy4UTCS:

*  OIIEPUPOBATH C BEKTOPAaMH: HAXOJUTh CYMMY M Pa3HOCTbH JIByX BEKTOPOB, 3a/IaHHBIX
r€OMETPUYCCKU, HAXOUTh BEKTOP, PaBHBIN MTPOM3BEICHUIO 3aJaHHOTO BEKTOPA HA YHUCIIO;

*  HaxOJHWTh JUISI BEKTOPOB, 33JIaHHBIX KOOPJMHATAMHM: JIJTHHY BEKTOpA, KOOPIUHATHI
CyMMBI W Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOODPJWHATHI MPOM3BEICHUS BEKTOpa Ha
YUCJIO, TPUMEHSISI TPU HEOOXOIMMOCTH COYETATCIbHBIA, TEPEMECTUTCIBHBIA |
pacnpenenuTENbHbIN 3aKOHBI;

*  BBIYUCIBITH CKAIIPHOE TIPOU3BEACHUE BEKTOPOB, HAXOIUTh YTOJ MEXKIy BEKTOpPaMH,
yCTaHABJIMBAThH MEPICHANKYISIPHOCTD TPSIMBIX.

Buinycknux nonyyum 603modicHocmy .

* o06lademv BEKMOPHbIM MemoooM OJisl peuwleHus 3a0ad HA BblYUCTeHUS U
00Ka3amenbcmea,

*  npuobpecmu Onvlm BbINOIHEHUS NPOEKMO8 HA MeM) «NPUMEHEHUE BeKMOPHO20
Memooa npu peulenun 3a0a4 Ha 8bIMUCTEeHUSL U 00KA3AMeNbCMEa).

3. Conep:kanue yueOHOro nmpeamera

Xapaxmepucmuka Canp.?fCCZHI/l}Z OCHOBHOZ2O 061/14820 06pa306aHM}l no mamemamuke

Hacrosimass mporpamMmma OCHOBHOrO oOmIEro o00pa3oBaHUsl 10 MaTeMaTHKe
cocTaBjieHa Ha OCcHOBe DYHJAMEHTAJIBHOTO siApa coAepxaHus oOuiero oOpa3oBaHUs U
TpebGoBanuii Kk pe3yiabTaTaM o00IIero o0pa3oBaHUs, MPEACTABICHHBIX B DeaeparbHOM
roCyapCTBEHHOM 00pa30oBaTeIbHOM CTaHAapTe o0mero oOpa3oBaHUs, C YYETOM
IpEeeMCTBEHHOCTH ¢ [IpuMepHbIMH TporpaMMaMu JUIsl HAa4aJlbHOTO OOILIEro 00pa3oBaHUsl.
B Hel Takke y4MTBIBAIOTCSI OCHOBHBIE HJIEM W TOJIOXKeHWs lIporpammsl pa3Butus u
(GOopMHpOBaHUS YHUBEpPCAJIbHBIX YYEOHBIX JCHCTBUH JUIsI OCHOBHOIO  OOIIETO
00pa3oBaHUs.

ConepxaHue MaTeMaTH4ecKoro oOpa3oBaHus MPUMEHUTEIBHO K OCHOBHOM IIKOJIE
NPEACTABICHO B BHUJE CJICAYIOLIUX COAEPKATEIbHBIX Pa3leNoB. JTO apugpmemuxa,
ancebpa; yHKyuu, 6eposimHoCms U cmamucmuka, ceomempus. Hapsigy ¢ 3TuM B co-
JepKaHue OCHOBHOrO 00ImIero oOpa3oBaHUs BKIIOYEHBI JBa  JOMOJHUTEIbHBIX
METOJIOJIOTUYECKUX pa3lieNa: J02UKa U MHONICECmEd; MamemMamuka 6 UCOPUUECKOM
paseumuu, YTO CBS3aHO C pealu3alueld 1enel  OOIIEeHHTENIEKTyallbHOTO U
OOLIeKyIbTYpHOTO pa3BuTUsl ydanmxca. Coaep)kaHue KaXKAOro M3 JITHX paslesioB
pa3BOpauMBaAETC B COJAEPKATEIBHO-METOJAMYECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3Jiesibl COACPKAHHUS MATEMaTHYECKOro OOpa3oBaHUs Ha JTaHHOW CTYNEHU
oOyuenus. Ilpu sTom mepBas nuHHS — «JIOTMKa W MHOXECTBa» — CIYXHUT LEIH
OBJIQJICHUSI YYAUIUMUCS HEKOTOPBIMH 3JIEMEHTAMHM YHHMBEPCAILHOIO MAaTeMaTHYECKOTO
A3bIKa, BTOpasi — «MaTeMaTuka B HCTOPUYECKOM Pa3BUTUN» — CHOCOOCTBYET CO3JAAHUIO
OOILEKYIBTYPHOTO, TYMAaHUTAPHOTO (hOHA U3YyUEHHUSI Kypca.
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Conepxanue pasnena «ApudmeTrka» CIyKUT 06a30¥ I JadbHEUIIET0 N3YYeHUs
YYaIIUMHACS MaTEMaTUKH, CIOCOOCTBYET pa3BUTUIO UX JIOTHYECKOTO MBIIUICHUS,
GOpMHPOBAHUIO YMEHHUS TOJL30BAThCS aANTOPUTMAMHU, a TaKXKe MNPUOOPETESHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TMOBCETHEBHOW XW3HHW. Pa3BUTHE TOHATHS O
YUCJI€ B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHAJIBHBIMU U HUPPALMOHATIBHBIMU UYHCIIAMH,
dbopMHpPOBaHUEM TEPBUYHBIX TPEICTABICHUNA O JCHCTBUTEIHLHOM YHCIIC. 3aBEPIICHHE
YUCJIOBOM JMHUM (CUCTEMATH3alMsl CBEACHUU O JIEUCTBUTEIBHBIX YHUCIAX, O KOMII-
JIEKCHBIX YHCIIaX), TaK € Kak U OoJjiee CIIOXKHBIE BOMPOCH apuPMETUKH (aJIrOpUTM
EBkiivsia, ocHOBHas Teopema apu(METHKH), OTHECEHO K CTYNEHH OOIEro CpeaHero
(mosiHOT0) 0Opa30BaHMS.

Conepxxanue pazzaena «Anredpa» crnocoOCTBYeT (OPMUPOBAHUIO Yy Yy4alIUXCS
MaTEeMaTUYEeCKOro armapaTta Jjisi pelIeHUs 3aJad U3 Pa3HbIX pa3JlieJIOB MaTeMaTHKH,
CMEXHBIX MPEIMETOB, OKPYKaIOMIeH peanbHOCTU. S3bIK anredpbl MOJYEpKUBAET
3HAYCHUE MAaTEMATUKHU KaK SI3bIKa JJIsl IOCTPOEHUSI MAaTEMAaTUYECKUX MOJICNIE MPOIIECCOB
U SBICHUM peanbHOro Mupa. B 3amaum u3ydeHuss anareOpbl BXOISAT TakKe pa3BUTHE
QJITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOAMMOTO, B YaCTHOCTH, /JII OCBOCHHS Kypca
uHpopMaTUKU, OBJAJCHUE HABBIKAMU JEAYKTHUBHBIX paccyxiaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT crieliUUeCKUi BKJIaJ B pa3BUTHE BOOOPAKECHUS yUalUXCS,
UX CIIOCOOHOCTEH K MaTeMaTHM4YeCKOMY TBOpPUYECTBY. B OCHOBHOH IIKOJIe MaTepuan
TPYNIUPYETCS] BOKPYT PalMOHAIBHBIX BBIPAKEHUH, a BOIPOCHI, CBSI3aHHBIE C UP-
pallMOHAIBHBIMA ~ BBIPQKEHUSIMH, C  TPUTOHOMETPUYECKUMH  (PYHKIMSIMH U
npeo0pa3oBaHUAMH, BXOJSIT B COJEpKaHHE Kypca MaTEeMaTHKH Ha CTaplliei CTYINeHU
00y4YeHHUs B IIIKOJIE.

Conepxanue paznena «DyHKUMM» HaALEICHO HA TOJYYEHHUE IIKOJbHUKAMHU
KOHKPETHBIX 3HaHUM O (YHKIMM KaKk Ba)KHEWIIeW MaTeMaTUYecKOW MOJeNu IS
OMHCAHUSI M HCCIENOBAaHUS Pa3HOOOpa3HBIX MpoIeccCoB. V3yueHue 3TOro marepuasna
CIIOCOOCTBYET PAa3BUTUIO Yy YYaIIUXCS YMEHUSI MCIOJb30BaTh PA3IUYHBIC S3BIKU
MaTeMaTUKU  (CJIOBECHBIM, CHUMBOJIMYECKUN, Trpaduueckuif), BHOCUT BKJIAad B
dbopMupoBaHUE TPEACTABICHUW O POJU MATEMAaTUKH B Pa3BUTUU I[UBUJIM3AIUU U
KYJIBTYPBL.

Paznen «BeposATHOCTh M CTAaTUCTUKA» — OO0SA3aTEIbHBIA KOMIIOHEHT IIKOJIHHOTO
00pa3oBaHMsl, yCUIIMBAIOIINNA €T0 MPUKIATHOE U MPAKTUYECKOE 3HAYEHUE. DTOT MaTepua
HEOOXOJUM, TPEXJIe BCEro, s (GOpMHUPOBAHUSA y ydamuxcs (YHKIMOHAJIBLHOM Tpa-
MOTHOCTU — YMEHHS BOCIPUHHUMATh W KPUTHUYECKH AaHAIM3UPOBATh HH(OpMAIHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHUX
pEAIBHBIX 3aBUCUMOCTEN, TPOU3BOAUTD MPOCTENIINE BEPOATHOCTHBIE pacyeThl. 3yueHue
OCHOB KOMOWHATOPUKHU IO3BOJUT YYAIIEeMYCs OCYIIECTBIISTh PACCMOTPEHHE CIIy4aes,
nepedop U MOJCYET YUCiIa BAPUAHTOB, B TOM YHCJIC B IPOCTEUIIINX MPUKIIAIHBIX 33/1a4ax.

[Ipy w3y4yeHWM CTATUCTUKUM W BEPOSTHOCTH OOOTAIIAIOTCS TPEACTABICHUS O
COBPEMEHHOM KapTHHE MHUpa U METOJIaX €ro uccieaoBaHus, GOpMUPYETCS MMOHUMAaHHUE
pOJIM CTATUCTUKU KaK MCTOYHHMKA COLMAJIBHO 3HAYMMOW MH(pOpPMAIIUU U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

lens comepxanuss pasnpena «l'eomerpusi» —  pasBuUTh Yy  ydauuxcs
IPOCTPAHCTBEHHOE BOOOPAXKEHHE U JIOTMYECKOE MBIIUICHUE MYTEM CHUCTEMAaTUYECKOIro
W3YYEHUsS] CBOWCTB TEOMETPUYECKUX (UTYyp HaA IUIOCKOCTM M B MPOCTPAHCTBE U
MPUMEHEHUSI 3TUX CBOMCTB IPHU PEIICHUH 3a/7a4 BBIYUCIUTEILHOTO M KOHCTPYKTHBHOTO
xapakrepa. CyllecTBeHHasi poJib MPU 3TOM OTBOJUTCS Pa3BUTUIO T€OMETPUUYECKOU

HUHTYUILINN. Coueranue HarJiiJHOCTU CO CTPOTOCTBIO SABJIACTCA HEOThEMJIEMON YaCThbIO
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TeOMETPUYECKUX 3HaHWU. Marepuan, oTHocsamuics K Omokam «KoopawHaTtel»y U
«BekTopel», B 3HAUUTETIHLHON CTENEHU HECeT B ce0e MEXIpeIMEeTHbIe 3HAHUS, KOTOphIE
HaxoJsAT NPUMEHEHUE KaK B pa3JIMYHbIX MATEMATHYECKHX JUCLUIUIMHAX, TaK U B
CMEXHBIX ITPEIMETAX.

OcobeHHOoCThIO  pa3zmena «Jlormka W MHOXECTBa»  SBJISIETCA TO, 4YTO
IPEICTABICHHBIA B HEM MarTepuaid NPEHMMYLIECTBEHHO H3y4aeTcs IPH PACCMOTPEHUU
pa3IuYHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTEpHUall HALIEJIEH HA MaTeMAaTHYECKOE
pa3BuTHE yyamuxcs, GOpMHpPOBAHHE Yy HUX YMEHHS TOYHO, CKATO W SCHO H3Jararb
MBICJIM B YCTHOM Y MUCbMEHHOM PEYH.

Paznen «MaremaTuka B HMCTOPHUYECKOM  DPa3BUTUW» MpPEIHA3HAYEH IS
dbopMHUpOBaHUS MPECTABICHUNA O MaTeMAaTUKE KaK YaCTU 4YEJIOBEUYECKON KyJIbTYpPHI, JJIs
o0IlIero pa3BUTUS IIKOJBHUKOB, IS CO3/JaHMS KyJIbTYPHO-UCTOPUYECKOM Cpeibl
oOyuenusi. Ha Hero He BbIAENSIETCS CHEHHAIBHBIX YPOKOB, YCBOGHHUE €r0 HE KOHT-
poJIMpyeTcs, HO COAEp’KaHWE HTOro pasjeia OPraHUYHO IPUCYTCTBYET B YYEOHOM
IpoIecce Kak CBOET0 poja TYMaHUTapHBIH (OH MPH PACCMOTPEHHH MPOOIEMATUKH
OCHOBHOTO COJEp>KaHUS MATEMaTHIYECKOro 00Opa3oBaHusI.

JlanHass mporpaMma 1o MaTe€MaTHKe NI OCHOBHOW LIKOJBI SIBJISIETCA JIOTUYECKUM
IPOJOJKEHUEM TPOTrpaMMbl I HAYaJbHOM IIKOJBI M BMECTE€ C HEW COCTaBJISET
OMMCaHUE HEMPEPHIBHOIO Kypca MaTEMATUKH ¢ 1-ro mo 9-i kinacc 0011eo0pa3oBaTeIbHON
IIKOJIBI.

MATEMATHKA S kaacc

HarypaabHblie yucia

Jlecatnunas cucteMa cuucieHus. PumMckas Hymepanus. ApupMeTHIecKue JTeHCTBUS Hal
HaTypajlbHbIMU  uyuciaaMu. CTeneHb C  HaTypaJbHBIM  IIOKa3aTeaeM.  3aKOHBI
apu(METHICCKUX JICHUCTBUM: MTEPEMECTUTEIBHBIN, COUeTaTEIbHBIN, pacipeaeTuTeIbHBIH.
Oxkpyrinenue uyucen. I[lpukuaka u OILIEHKAa pe3yJbTaTOB BbIYUCIEHUN. [leneHue ¢
OCTaTKOM.

OO0bIKHOBEHHBIE APOOH

OcHoBHOe cBoiicTBO JpoOu. CpaBHeHue npoOeil. ApudMeTuyeckre JEeUCTBUS C
OOBIKHOBEHHBIMH JPOOSIMU: CJIOKEHHE M BBIYUTAHHE JpoOE ¢ OJMHAKOBBIMH U C
pa3HBIMU 3HaMeHaTeNsIMU (ITPOCTEHIINE Clyyan), YMHOKEHHUE U JieJIeHne 0ObIKHOBEHHOM
npoOu Ha HaTypalibHOE uKciio. HaxoxaeHne yactu OT LEJIOro M IeJ0ro Mo €ro 4acTv B
JiBa TIpuema.

HecsaTuunasi 1podb

CpaBHeHHE JECATUYHBIX IpoOei. ApudMeTHdecKue IeUCTBUSA C ACCATUYHBIMU IPOOSIMHU.
[IpencraBiienre AeCATUYHON JIpoOM B BHEe OOBIKHOBEHHOH IpoOM M OOBIKHOBEHHOH B
BUJIC JICCITUYHOM.

TexkcToBbIE 3212491

Pelienrie TEKCTOBBIX 3adad apuMeTHYecKuM CrocoooMm. MaTeMaTudecKue MoJienu
pealbHbIX cuTyalui (MOATOTOBKA Yy4allMXCs K PEHIeHUI0 3ajad  ajareOpanyeckum
METOJIOM).

N3mepenusi, npulIMKeHNs], OLIEHKH

Enqununbpl u3MepeHus IJIWHBI, IUIONAaa1, 00beMa, Macchl, BpeMEHU, CKOPOCTH. PazMephl
00BEKTOB OKpY’KawIero Hac wmupa (0T 23JIeMEHTapHbIX dacTull 10 BcenenHoit),
JUTUTEIBLHOCTD MIPOIIECCOB B OKPYKAIOIIEM HAC MUPE.

[IpencraBienne 3aBUCUMOCTH MEXITy BeTUYMHAMU B BUE HOpMYII.

IIpoueHTsI
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Haxoxnenue nponenTa OT BEIUYUHBI, BETUYUHBI 110 €€ IPOLIECHTY.

HavanbHble cBeleHHS Kypca ajaredpsbl

AJireOpanyeckue BbIpaKeHUs

BykBeHnHble BbIpaskeHUs (BBIPAXKEHUS ¢ TIepeMeHHbIMH). UncnoBoe 3HaueHne OYKBEHHOTO
BBIPDAKEHHSI. YTPOUIEHUE BbIPAXXEHHIN (IpOCTEHIINE Claydau IPUBEICHUS MOJIO0OHBIX
cJaraeMaix).

VpaBuenne. Kopenbp ypaBHeHus. PemeHne ypaBHEHUHM  METOJIOM  OTBICKAHUS
HEU3BECTHOTO KOMIIOHEHTA JIEHCTBUS (IIPOCTEUIINE CITydan).

Koopaunarsel

Koopnunatheiit iyd. M3o00paxeHue yrces ToUKaMu KOOPAMHATHOTO JIyya.

HavajbHble NOHATUA U PAKTHI Kypca reoMeTpuu

I'eomeTpuyeckue purypsol u tejaa. PaBeHCTBO B reoMeTpuu

Touka, npsimasg U 1I0cKOCTh. Paccrosaue. Otpe3ok, ayd. Jlomanasd. [IpsAMOyroJibHUK.
OxpyxHocTh U Kpyr. Llentp, paauyc, nuametrp. Yroiu. IIpsmoit yron. Octpeie U Tymble
yribsl. PazBepHyThiit yroi. buccekrpuca yria. CBOWCTBO OMCCEKTPHUCHI yIiia.
TpeyronsHuK. Busbl TpeyroibHUKOB. CymMMa yIiIOB TPEYTOJIBHHKA.
[leprieHnuKyIsIpHOCTh TPAMBIX. CepennHHBIA NepHeHAUuKyYIsAp. CBONCTBO CEPEIUHHOTO
NEPIICHINKYJIApAa K OTpe3Ky. HarmsaHele mpencTtaBieHrs O NPOCTPAHCTBEHHBIX Teax:
KyOe, mapajuiesienuieie, npu3Me, nupamuje, mape, cgpepe, Konyce, muinHape. Pazseptka
IPSAMOYTOJIBHOTO MapaJIJIEIEIUIIEA.

HN3mepenue reoMmeTpuYeCKUX BeJTHYHH

Jlnuna orpe3ka. /[nrHa 1oMaHOM, IEpUMETP TPEYTrOJIbHUKA, IPAMOYTOJIbHUKA.
Paccrostnue Mmexay AByMs Toukamu. Macmiral. PacctosiHue ot TOUKU A0 IPSIMOM.
Benmuuna yrna. I'pagycHas mepa yria.

[TonsiTue o momaau miaockux ¢uryp. PaBHOCOCTaBIEHHBIE U PABHOBEIUKUE (DUTYPBHI.
[IepumeTp u momaae NpsAMOyrojibHUKA. [nomaas npsAMOyTroapHOTO TPEyTrOJbHUKA,
IJIOIIA/Ib IPOU3BOJIBHOTO TPEYTOJIbHUKA.

O6beM Tena. Popmysibl 00bEMa MPSIMOYTOJIBHOTO TIapajuiesienunesa, Kyoa.

JIEeMEHTbl KOMOUHATOPUKHU

JlocToBepHbIe, HEBO3MOXKHBIE U CiTydailHble coObITUsA. [lepedop BapuaHTOB, 1€pEBO
BAPUAHTOB.

MATEMATHUKA 6 kjaacc

Apudpmeruxa.

PanuonajabHbIE Ync/Ia

[enblie uncna: NOJIOKUTEIbHBIE U OTPUIIATENbHBIE U HYJIb. Moaynb unciia. CpaBHEHHE
paIMoOHANIBHBIX uncel. ApudmeTndeckue AeCTBUS C PAIlMOHATLHBIMU YHCIIAMU.
Uucnossie Beipakenus. [opsimok neicTBrii B HUX, UCIIOJIb30BaHNE CKOOOK. 3aKOHBI
apupMETUIECKUX JEeHCTBUI.

ITpouentsl. Haxoxienre npoueHTa OT BEJIMYNHBI, BEJIUYMHBI 110 €€ MPOLIEHTY,
MPOIICHTHOTO OTHOIICHUS. 3a/1a4M C pa3HBIMU MPOLICHTHBIMU 0a3aMu. OTHOIICHUSI.
Bripaxkxenue otHomienus B npoueHTax. [Iponopuus. [IponopimonanbHeie 1 00paTHO
MPOMOPUHUOHAIBHBIE BEJIMYUHBI.

HarypaabHblie yucia

JenmumocTps HaTypalibHBIX uncen. [Ipusnaku genmumoctu Ha 2,3,5,9,10. IIpocTeie n
COCTaBHbIE yncia. Pa3iioxkeHne HaTypajabHOrO YMCIia Ha IPOCThIE MHOKUTEIIH.

HauGonpmmii 00muii qenuTenb 1 HauMeHbIee 0011ee KpaTHOE.
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Jpoon
Apudpmernueckue aeiictsus ¢ apoosmu (mpumensist HOK). Haxoxnenue gactu ot

LEJ0r0 U LEJIOro MO €ro YacTH B OJIMH MPUEM.

HavanbHble cBeleHHsI Kypca ajaredpbl.

AsiredOpanyecKue BbIPaKeHUsl. Y paBHEHUS

BykBeHHBbIE BbIpakeHUs. YNCI0BOE 3HAaU€HHE OYKBEHHOT'O BBIPAXKEHUS. Y IPOIICHHE
BBIPAXEHUN. AJITOPUTM PELICHUS YPABHEHHUS IEPEHOCOM CJIAra€MbIX U3 OJHOM 4acTH
YPaBHEHUS B JAPYyTylo. PelieHrne TeKCTOBBIX 3a1a4 aJlreOpanyeckuM METO/I0M.
OtHowenus. [IponopunoHaNIbHOCTD BEJINYHUH.

Koopaunarel

Koopaunarnas npsimast. U300pakeHue yncen ToukaMu KOOpIUHATHON IPSMOM.
['eoMeTpudecKuii CMBICI MOZYJIS YUCHIA. YHCIIOBBIE POMEXYTKH, HHTEPBAJI, OTPE30K,
ay4. DopMyiia pacCTOSIHUS MEXTYy TOUKAMU Ha KOOPAUHATHOW IIPAMOM. /[ekapTOBEI
KOOPJIMHATHI Ha INIOCKOCTH, KOOPANHATHI TOUKH.

HavanbHble NOHATHA M (PaKThI Kypca reoMeTpHH.

I'eomerpuueckue Gpurypsl u Tejia, CAMMETPHS HA IVIOCKOCTH

[enTpanbHas u oceBast cummeTpus. [lapamiensHOCTh NpsIMbIX. OKPY>KHOCTB U KPYT.
Yucno I1. Inuna okpyxkuHocTu. [Imomane kpyra. HarnsaHele npencraBieHus o mape,
chepe. DopmyIibl IIIOMIAIN TOBEPXHOCTU cPepbl U 00bEMA TT1apa.

JJieMeHThI Teopuu BeposiTHOcTeil. [lepBble mpeacTaBieHns 0 BEPOSITHOCTH

Yuciio BCeBO3MOKHBIX HCXO/I0B, ITPaBUJIO ITPOU3BEIEeHNUs. biiaronpusTHeie U
HeOmaronpusTHbie Ucxoibl. [101cU€T BeposATHOCTH COOBITUS B IPOCTEHIINX CITydasiX.

AJITEBPA 7 knace

MartemaTrunueckui sa3bik. MaTemMmaruueckass MojeJb
Yucnosele u anredpanyeckue BoipaxkeHus. [lepemennas. Jlonyctumoe 3HaueHue
nepemeHHoi. Hegonmyctumoe 3nadueHue nepemeHHoi. [lepBbie npeacTaBieHus o
MaTeMaTHYECKOM S3bIKE U O MAaTEMaTUYECKOW MOJenu. JINHENHbBIE ypaBHEHUS C OJHON
IIEPEMEHHOM.

JIuHeliHble ypaBHEHUS KAK MATEMATUYECKUE MOJENH PEAIbHBIX CUTYaLlAM.
KoopaunaTtHas npsmasi, BUJIbl IPOMEKYTKOB Ha HEW.
JIuneiinas pyHkumus

KooparHaTHas mia0cKoCTh. AJITOPUTM OTBICKaHUSI KOOPAMHAT TOYKH. AJITOPUTM
oCTpoeHHs TOUKU M (a; D) B IpsSMOYTOIBHOM CHCTEME KOOPAUHAT.

JIuHeliHOe ypaBHEHHE C IByMs IIepeMeHHbIMU. Pemenne ypasHenus ax + by + ¢ = 0.
I'pacduk ypaBHEeHUs. AITOpUTM mocTpoeHus rpaduka ypaBuenus ax +by + ¢ = 0.

Jlunentnas pyuknus. HezaBucumas nepemMerHas (apryMenT). 3aBucuMast mepeMeHHasl.
['padux muneitnon pynkumu. Hanbonpiiee 1 HanMeHbIlee 3HaYeHUs TUHEHHOW YyHKITUN
Ha 3aJJaHHOM IpoMexyTke. Bo3pacTtanue u yObIBaHUE TUHEIHOW QYHKIUY.

Jluneiinas Gyukius y = Kx u ee rpaduk.

B3auMHoe pacnonoxxeHnue rpa@uKoB TMHEHHBIX GYHKIUN.
CucreMbl ABYX JIMHEHHBIX YPABHEHH € IBYMSI llepeMeHHbIMH

Cucrema ypaBHeHui. Perienue cuctemsl ypaBHeHUH. ['paduueckuii MeTo1 peiieHus
CUCTEMbI ypaBHEHUN. MeTo1 MoACTaHOBKU. MeTo/1 anredpandeckoro CIoKeHHs.

Cucrembl ABYX JIMHEHHBIX YPABHEHHH C IBYMS IEPEMEHHBIMU KaK MaTEMaTUYECKUE
MOJIEJIN PEATbHBIX CUTyalluid (TEKCTOBBIE 3a/1a4u).

CreneHb ¢ HATYPAJIBbHBIM MOKAa3aTeleM
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Crenenb. OcHoBaHue creneHu. [lokas3arens creneHn. CBOWCTBA CTENEHU C
HaTypaJbHBIM MOKa3aTeaeM. Y MHOXKEHHUE U JIETICHUE CTeNEHEN ¢ OMHAKOBBIMU
noka3zarensiMu. CTereHb C HyJIEBbIM MOKA3aTEJIEeM.

OnxHouwieHbl. Onepauuu HaJ OJHOYJICHAMHA

Opnnounen. Koaddurnment onnowrena. CranmapTHbIA Bu ogHOo4YwIeHa. [1ogo0HbIe
OJIHOWJICHBI.

CrnoxeHre OJHOUYJIEHOB. Y MHOKEHUE OTHOWICHOB. Bo3BegeHue olHOUIeHa B
HaTypaJIbHYIO CTEIEHb. J[eJIeHre OJHOWIEHA HA OJTHOYJIEH.

MHoro4wieHnbsl. Apu(ppMeTHdecKHe Onepanu HaJ MHOTOYWICHAMH

MHuorousneH. Ynensl MHOTOUNIeHa. [[BywieH. Tpexunen. [IpuBenenue moo0HbIX
YJIEHOB MHOTOUWIeHa. CTaHAapTHBIA B MHOTOYJIEHA.

CnoxeHre U BBIMUTAHUE MHOTOUYIEHOB. Y MHOXKEHHUE MHOTOWJIEHA HA OJTHOYJIEH.
YMHOKEHHE MHOTOUYIEHA HA MHOTOYJIEH.

KBagpaTt cymmbI 1 KBaapat pasHOoCTH. PasHOCTh KBaapaTtoB. Pa3HOCTh KyOOB U cymMMma
KyOOB.

JleneHne MHOTOWJIEHA HA OJTHOYJIEH.

Pa3Jio:xeHne MHOTO4/1€HOB HA MHOKHTEIH

Brinecenue 0011ero MHOKUTENS 3a CKOOKU. Crioco0 rpynnupoBku. Paznoxenue
MHOT'OYJIEHa Ha MHOKUTEJIH C MIOMOIIBI0 (P OPMYJT COKPAILIEHHOTO YMHOXKEHUS,
KOMOMHAITMU pa3IMYHbIX MIPUEeMOB. MeTo/ BBIICJIICHUS TTOJIHOTO KBajApara.

[Tonsitue anredpanueckoii qpodu. CokparieHue anredpanyeckon Apoou.

ToxnectBo. ToxkaeCcTBEHHO paBHbBIC BhIpaKEeHUsI. TOXKIECTBEHHBIE MPEOOPA30OBAHMUSL.
DyHKIUA y = x’

OyHKIMA Yy = x°, ee CBOCTBA H rpaduk. OyHKIUA ¥ = -x?, ee cBOIICTBA U rpaduk.
['paduueckoe perieHre ypaBHEHUH.

Kycounas ¢pynkius. Yrenue rpaduka Gyukmuu. O0aacTh onpeaeneHus GyHKIUU.
[lepBoe npeacraBneHue o HeMpepbIBHBIX GyHKUUIX. Touka paspeiBa. PazbsicHeHue
cmbicia 3anuck y = f(X). DyHKIMOHAIBHAS CHMBOJIHKA.

Ob6o0mammee mopropenue (9 4)

I'EOMETPUS 7 kaace

HauajabHble reoMeTpudecKue CBeleHHs

[Ipocreiie reomerpudeckue GUTypsl: IpsiMasi, TOUKa, OTPE3OK, JIyd, yroi. [lonstue
paBeHCcTBa reoMmeTpudeckux puryp. CpaBHEHHE OTPE3KOB U YIIIOB. M3MepeHue oTpe3Kos,
JIMHA oTpe3ka. VM3MepeHue yrioB, rpagycHas mepa yria. CMeXHble M BEPTUKAIbHbIC
YIJIBL, KX CBOMCTBA. [leprieHauKyIIsIpHbIE IPSIMBIE.

OcHo6Hasi yenb — CUCTEMATU3UPOBATh 3HAHMS Y4YAlIUXCSI O MPOCTEUIINX
TreOMETPUYECKUX (PUTypax M MX CBOMCTBAX; BBECTH MOHSATHE PaBEHCTBA (puryp.

B nmanHOW Teme BBOISTCS OCHOBHBIE TE€OMETPUYECKHE TIOHATUS U CBOMCTBA
MPOCTEUIIINX FeOMETPUUYECKUX (DUTYP HAa OCHOBE HAIJISAHBIX MPEICTABICHUMN ydalIuxcs
nmyTeM OOOOIIEHUSI OYEBUAHBIX WJIM WM3BECTHBIX M3 Kypca MareMaTuku |—6 kiaccoB
reomeTpudeckux ¢akToB. [loHsTHE aKCHMOMBI Ha Ha4YaJIbHOM ATare OOyYeHHS HE BBO-
JUTCS, U CaMH aKCUOMBI He (OpMYJUPYIOTCS B SIBHOM Buje. HeoOXoauMble MCXOIHBIC
MOJIOKEHMS, HAa OCHOBE KOTOPBIX H3Y4YalOTCA CBOMCTBA TreoOMETpuuecKux ¢uryp,
NPUBOJATCS B omnucarelbHo ¢opme. [lpuHIMNUATBEHEIM MOMEHTOM JaHHOM TEMBbI
SBJIICTCSI BBEJCHHE TOHSATUS  PABEHCTBA T'€OMETPUYECKUX (GUTYp HA  OCHOBE

HarJisiTHOTo
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NOHATUS HajokeHud. OnpenereHHOe BHUMAHUE [JOJDKHO YIEHAThCA IMPAKTHYECKUM
IIPUIIOKEHUSAM F€OMETPUUECKHUX ITOHATHM.
TpeyronbHuku

TpeyronpHuk. [lpu3Haku paBeHCTBAa TpPEYroJIbHUKOB. lleprneHauKkymnsp K MpsMOM.
MenuaHnbl, OMCCEKTPUCHL U BBICOTHI TPEYroJIbHUKA. PaBHOOEIPEHHBI TPEYTOJIBHHUK U €r0
CBOMCTBA. 3a/1a4M HA IOCTPOEHUE C MOMOUIBIO HUPKYJIS U TUHEHKH.

OcHnosHas yenb — BBECTH NOHATHE TEOPEMBI; BbIPa0OTaTh yMEHHUE JI0KA3bIBATh
PABEHCTBO TPEYIOJBHHUKOB C IOMOIIBI0 H3YYEHHBIX IIPU3HAKOB; BBECTH HOBBIM KJlacc
3a/1a4 — Ha IIOCTPOEHHUE C IIOMOLIBIO IUPKYJISI U JIMHEUKH.

[Tpu3Haku paBeHCTBA TPEYTOJIBHUKOB SIBJISIOTCS OCHOBHBIM pabOYUM amnmnapaToM BCETO
Kypca reoMeTpud. JlokazareiabCTBO OOJbIIEH YacTH TEOPEM Kypca U TAKXKE pPELICHUE
MHOTHMX 3aJa4 IMPOBOJUTCA IO CIEAYIOIIEW CXEMe: NOHUCK PaBHBIX TPEYTrOJIbHUKOB —
00OCHOBaHHE MX PABEHCTBA C IOMOILIBIO KAKOro-TO TIpU3HAKa —  CIJEJCTBUS,
BBITEKAIOIINE M3 PAaBEHCTBA TPEYrOJbHUKOB. I[IpuMeHeHME NIPU3HAKOB pPaBEHCTBA
TPEYTOJIBHUKOB IIPU PEIICHUH 33/1a4 JAET BO3MOKHOCTbH IIOCTENIEHHO HAKAaIlJIMBATH OIIBIT
IIPOBEJEHUs JOKAa3aTelbHBIX paccyxiaeHnid. Ha HavanpHOM JTane wu3ydeHHs U
PUMEHEHUS TPU3HAKOB PABEHCTBA TPEYTOJBbHUKOB 11€JIECO00PA3HO HUCIIONIb30BATh 3a4a4n
C TOTOBBIMH YEPTEKAMH.

IHapasienbHble IpAMbIE

[Ipu3Haku napauieIbHOCTH NPSMBIX. AKCMOMa MapajuleNbHBIX NpsMbiX. CBOWCTBA
NapaJJIENbHBIX IPSIMBIX.

OcHosHnas yenb — BBECTU OJHO W3 BAXHEHIIMX MOHATUN — MOHATHE MapauIesIbHbBIX
OpsIMBIX; JaTh IEPBOE IMpEJCTaBiICHHE 00 aKCMOMaxX M aKCHOMAaTHYECKOM METOJE B
I€OMETPUH; BBECTU AKCUOMY IapaJUICIbHbBIX IIPSIMBIX.

[Tpu3Haku 1 CBOMCTBA NapajuIEIbHBIX MPSIMBIX, CBSI3aHHBIE C YIJIaMU, 00pa30BaHHBIMU
IPU MEPECCYCHUM [JBYX NPSIMBIX CEKyIIEH (HAaKpecT JIekKalluMu, OAHOCTOPOHHHUMH,
COOTBETCTBEHHBIMM), IIMPOKO HCIHOJIB3YIOTCS B  JalIbHEWIIEM TpU  HU3yYEHUU
YETHIPEXYTOJIbHUKOB, TIOJIOOHBIX TPEYrOJbHUKOB, MPU PELICHUM 3a]a4, a TAKXKE B Kypce
CTEPEOMETPUMU.

CooTHOIICHUA MEKITYy CTOPOHAMHM U YIJIAMH TPEYroJIbHUKA

Cymma yrjioB TpeyroJjibHUKA. CoOTHOIIIEHUE MEXIYy CTOPOHAMU M yIJIaMHU
TpeyrojapHuka. HepaBeHCTBO TpeyronbHuKa. [IpsAMOyrosibHelE TPEYTrOIBHUKH, HX
CBOWCTBA W INPU3HAKHU PAaBEHCTBA. PaccTrosiHMe OT TOukM 10 mpsMou. Paccrositnue mexny
IapajulesIbHbIMU IPsIMbIMU. [locTpoeHnE TpeyrosbHUKA [0 TPEM DJIEMEHTAaM.

OcHnosHas yenb — PpPacCMOTPETb HOBBIE HWHTEPECHBIE M Ba)XKHBIE CBOWCTBA
TPEYTOJILHUKOB.

B naHHOM TeMe noka3bIBaeTCA OJIHA M3 BAKHEUIIIMX TEOPEM I'€OMETPUU — TEOpeEMa O
CyMMe€ yTJIOB TpeyrojbHuka. OHa MO3BOJSIET JaTh KJIACCU(UKALMIO TPEYTOJIBHUKOB IO
yriaaM  (OCTpOYTOJIbHBIA, MPSAMOYTOJbHBIM, TYNOYrOJIbHBIM), a TakKKe YCTaHOBUTH
HEKOTOpPBIE CBOMCTBA U IPU3HAKU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[loHATHE paCCTOSIHUS MEXAY MapauIeibHBIMU TPSMBIMA BBOJUTCS Ha OCHOBE
JIOKa3aHHOW TNPEABApPUTEIBHO TEOPEMBI O TOM, YTO BCE TOUKM KaXIOM H3 [BYX
NapajuIeNIbHBIX MPSAMBIX PABHOYAAIEHBI OT IPYTOW MPSIMOUN. JTO MOHATHE UTPAET BAKHYIO
pOJib, B YACTHOCTH MCIOJIB3YETCA B 3aJ1a4aX Ha OCTPOCHHUE.

[Ipn pemieHuM 3a7ad Ha IMOCTPOEHUE B 7 KIIACCE CIEAYET OrPAaHUYUTHCS TOJIBKO
BBINIOJIHEHUEM U OMHCAaHUEM IIOCTPOEHUS HCKOMOW (urypsl. B oTHenbHBIX ciaydasx
MOYHO IIPOBECTH YCTHO aHAJIMU3 M JOKA3aTEIbCTBO, & DJIEMEHTBI UCCIEAOBAHUS JOJKHBI

MPUCYTCTBOBATH JUIIb TOIJIa, KOTJA 3TO OrOBOPEHO YCJIOBHMEM 3aJauH.
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IHoBTOpenue. Pemenue 3agau
OcHnosnas yenv. IloBTOpHUTH, 3aKkpenuth U 0000mUTH OCHOBHBIE 3YH,
IIOJIyYEHHBIE B 7 KJ1acce.

AJITEBPA 8 kaacce

AJiredpanveckue 1poou

[Tonsitue anredpandeckoii qpodu. OCHOBHOE CBOMCTBO anredpandeckoit Jpoou.
Coxkparienue anredpandeckux apooek.

CrnosxeHue 1 BBIYMTAHUE aNredpandeckux ApoOeH.

YMHO)€EHUE U JiefeHne aaredpanyeckux apoodeil. Bo3penenue anreOpandeckoi
JIpoOU B CTEICHb.

PannonansHOE BelpakeHue. PanmonaibHOE ypaBHEeHME. Pelllenne pannoHanbHbIX
ypaBHEHUH (TIEpBbIE NMPEACTABICHUS).

CreneHb ¢ OTPULIATEIBHBIM LEJIBIM [T0OKA3aTEIEM.

DyHKIUA y = VX. CBoiicTBa KBA/IPAaTHOI'0 KOPHA

PaunonansHbie yncna. [loHaTHE KBaAPaTHOrO KOPHS U3 HEOTPUIATEIBHOIO YUCIA.
HppanmonanpHbie yncna. MHOKECTBO NEMCTBUTEIBHBIX YUCET.

Oynkims y =\x , ee cBoiicTBa 1 rpaduk. Beimyknocts yHkimm. O61acTh 3HAYCHHUI
(yHKUIHU.

CpoiicTBa KBaJpaTHbIX KOpHEH. [IpeoOpazoBaHue BbIpaXXeHUH, COAEPKALIUX
ONEpaLNIO U3BJICYEHUS KBaAPAaTHOTO KOpHs. OcBOOOXKAEHUE OT UPPALUOHATBHOCTH B
3HaMeHarene apoou. Monyine aeiictBuTensHoro uyucna. I'paduk GyHkuuum y = | x| :
dopmyna W2 = |x|
KpaapaTnunas pynkuus. ®ynkous y = K/x

OyHKUYUA ) = ax, ee rpaduK, CBONCTBA.

dynkius y = k/X, ee cBoiicTBa, rpaduk. ['unepboia. Acummnrora.

[Moctpoenwue rpadukos pynkiwmit y = f (x+1), y=f(x)+m, y =f (x+I)+m, y = - f(x), mo
u3BecTHOMY rpaduky pynkiuu y =f(X).

KBagpatusbiii TpexwieH. KBaapatnunas ¢pyHkuus, ee cBorictBa u rpaduk. [lonsrue
orpanndyeHHou pyHkiuu. [loctpoenre u ureHne rpapuKoB KyCOUHbBIX (PYHKIUH,
cocTapieHHbIX u3 Gynkmmii y =C, y = kx+m, y =k/x, y = ax’ +bx +c, y =\x, y = | x|

['padrueckoe perieHre KBapaTHbIX YpaBHEHUN.

KBagpatHbie ypaBHeHus1

KBaaparHoe ypaBHenue. [IpuBeneHHOe (HEPUBEIEHHOE) KBAIpaTHOE YpaBHEHUE.
[TonHoe (HenonHOoe) KBagpaTHoe ypaBHeHHe. KopeHb KBaJpaTHOTO ypaBHeHUs. Perenue
KBaJPaTHOTO YPABHEHMS METOJIOM PA3JI0KEHUS HA MHOXKUTEIIN, METOJIOM BBIICIICHHUS
IIOJIHOTO KBaJpara.

JnckpumunanT. @opmMyJibl KOpHEN KBaJIpaTHOTO ypaBHeHUs. [lapameTp. YpaBHeHue ¢
napaMeTpoM (HavyajabHbIE IPEACTABICHUSA).

ANTOpPUTM pEeLIeHNs palMOHAIBHOIO ypaBHEHUs. bukBagpaTHOe ypaBHEHUE. MeToj
BBEJICHUSI HOBOM IIEPEMEHHOM.

PannonanbHble ypaBHEHUSI KAK MATEMATUYECKUE MOJEIN PEAbHBIX CUTYALIH.

Yacruble cinyyau GopMysibl KOpHEH KBaJpaTHOTO YPABHEHHS.

Teopema Buera. Pa3noxeHne KBapaTHOTO TPEXUICHA HA JIMHEUHBIE MHOKUTEIIH.

HNppaunonansHoe ypaBHeHHe. MeTo BO3BEIEHUs B KBaIparT.

Hepasencrsa
CBolicTBa YMCIOBBIX HEPABEHCTB.
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HepaseHncTBO ¢ nepeMeHHoU. Perenne HepaBeHCTB ¢ IepeMeHHOU. JInHeHoe
HEpaBeHCTBO. PaBHOCHUIIbHBIE HEpaBeHCTBA. PaBHOCMIIBHOE TTpeoOpa3oBaHUE HEPABEHCTBRA.
KBaapaTtHoe HEpaBEHCTBO. AJITOPUTM PELICHHS KBaIpaTHOTO HEPABEHCTBA.
Bospacraromas pynkuus. YosiBatomas ¢pynkius. MccnenoBanue GyHKINI Ha
MOHOTOHHOCTb (C UCIIOJIb30BAHUEM CBOMCTB YHUCIOBBIX HEPABEHCTB).
[TpubnmxeHHbIe 3HaUCHUS AEUCTBUTEIBHBIX YUCEIN, TOTPEIIHOCTD MPUOIMKEHHUS,
npUOIKEHUE TI0 HEAOCTATKy U M30BITKY. CTaHJapTHBIN BU YHCIIA.
O6o01maronee MOBTOPEHUE

IF'EOMETPUISI 8 kiaacce

YeTbIpexyroJbHUKHU

MHOroyroibHuK, BBITYKJIbIH MHOTOYTOJIBHHMK, Y€ThIpEXYronbHUK. [lapamnenorpamm,
ero cpoiictBa M mpu3Haku. Tpamenus. [IpsmoyroabHuK, poM0O, KBajapar, UX CBOICTBA.
OceBas U LHEHTpaIbHASI CAMMETPHH.

OcHnosnas yenb — W3YyYUTh HaAuOOJEe BaXKHBIE BHJIbI YETHIPEXYTOJIbHUKOB —
napajuiesorpamMm, IpsIMOYTOJIbHUK, poMO, KBaJpaT, TpalelMio; aTh MPEICTAaBICHUE O
¢urypax, o06agaronMx 0CEBON WM LEHTPAIbHOU CUMMETPUEH.

JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMbl M PELICHUS MHOTUX 3a7a4
IIPOBOJATCSA C ITOMOIIBIO MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, ITOATOMY MOJE3HO HX
IOBTOPUTH B HAYAJIE U3YYEHHSI TEMBI.

OceBast U LEHTpalbHAsI CUMMETPUU BBOJAATCA HE KakK MpeoOpa3oBaHUE IJIOCKOCTH, a
KaK CBOMCTBA r€OMETPUUECKUX (PUTyp, B YHACTHOCTU YETBIPEXYTOJIbHUKOB. PaccMoTpenue
STUX IMOHSTHUM KaK ABMKCHUM IJIOCKOCTH COCTOMTCA B 9 Kitacce.

IL1omans

[TonsiTne miomanyu MHOroyroibHuKa. [lnomanu npsMoyrojibHUKa, MapajuieorpaMma,
TpeyroJyibHHKa, Tpaneuuu. Teopema [Tudaropa.

OcHosHas yenb — pACIIMPUTh M YIIyOUTh MOJy4YeHHble B S5—6 Kiaccax
NPEACTABIICHUS yJallluXcsa 00 U3MEPEHUHN W BBIYMCICHUU TUIOLIAACH; BRIBECTH (OPMYIIbI
IUIOIIAAEH MPSAMOYTOJIbHMKA, IapajuleorpaMMa, TPEyroJbHUKA, Tpaleluu; JI0Ka3aTh
OJIHYy U3 IJIaBHBIX TEOpPEM reoMeTpun — teopemMy Iludaropa.

BeiBon (opmyn ans BbIUMCIEHHUS IUIOLIAEd MPsIMOYTOJIbHMKA, MapajielorpaMma,
TPEYroJIbHUKA, TpallClUd OCHOBBIBAETCS HA JIByX OCHOBHBIX CBOMCTBaxX IUIOLIAJEH,
KOTOpbIE NMPUHUMAIOTCS HUCXOJS M3 HAIJIAHBIX MpPEJCTaBICHUM, a Takke Ha (opmylie
IUIONIA/IM KBaJipaTa, 000CHOBAaHNE KOTOPOW HE SIBJSETCS 00s13aTENIbHBIM JUJIS yUaIIuXCsl.

HeTpaauimoHHO# U1 IKOJIBHOTO Kypca SBISIETCS TeopeMa 00 OTHOIICHUH TUIOIaIen
TPEYroJIbHUKOB, MMEIOLMUX IO paBHOMY yriay. OHa MO3BOJSIET B JajbHEHIIEM [aThb
IIPOCTOE JI0KA3aTEIbCTBO MPU3HAKOB MOAOOUS TPEYTOJIbHUKOB. B 3TOM COCTOMT OJHO M3
IPEUMYILECTB, 00YCIOBICHHBIX PAHHUM BBEACHUEM MOHSTHS IIOMIA/IH.

JoxazarensctBo Teopembl Iludaropa ocHOBbIBaeTCS Ha CBOMCTBaxX IUIONIaAEeH U
dbopmynax ais miomaned KBajapara U NpsMoyroybHUKA. Jloka3biBaeTcsa Takke Teopema,
obparnas Teopeme [Tudaropa.

ITogo0HbIE TPEYTrOIbHUKH

[Tono6ubie TpeyronpHuku. [Ipu3Haku mogo0ust TpeyroJbHUKOB. [IpuMeHenne mopoous
K JI0Ka3aTeIbCTBY TEOPEM M pemeHuro 3afady. CHHyC, KOCUHYC UM TaHI'€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OcnogHas yenb — BBECTU TIOHATHE MOJIOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKU
nofo0us TPEYroAbHUKOB M WX MPUMEHEHHs; CcJelaTh MEepBbIA IIar B OCBOCHHUH
y4YallMMHUCSI TPUTOHOMETPUYECKOTO anmnapara FreOMETPUH.

Onpenenenne MNOMOOHBIX TPEYTOJBHUKOB Ja€TCSI HE HA OCHOBE MpeoOpa3oBaHMUS
no100us, a uepe3 paBeHCTBO YIIJIOB M MPOMOPIIMOHATBFHOCTD CXOACTBEHHBIX CTOPOH.

[IpuzHaku mnogoOus TPEYroJbHUKOB JIOKA3BIBAIOTCA C IIOMOLIBIO TEOPEMBI 00
OTHOLUEHUU TUIOLIAIEH TPEYTroJIbHUKOB, UMEIOIIUX IO PABHOMY YTIIy.

Ha ocHOBe mpu3HAaKoB MOAOOUS JOKAa3bIBAE€TCs TeOopeMa O CpelHeld JIMHUH
TPEYTOJbHUKA, YTBEPKICHUE O TOUKE MEPECECUCHUSI MEINAH TPEYTrOJbHUKA, a TAKXKE JBa
YTBEPAKIEHUS O IPOMOPLUUOHAIBHBIX OTPE3KaX B MPSAMOYTIOJBHOM TpEyrojbHUKE. JlaeTcs
Mpe/ICTaBIICHUE O METO/Ie MOA00US B 3a/1a4ax Ha MOCTPOCHHUE.

B 3akiroueHue TEMbI BBOISATCA BJEMEHTHl TPUTOHOMETPUU — CHHYC, KOCHHYC U
TaHI€HC OCTPOTO yTia MPSMOYTOJBHOTO TPEYTOJIbHUKA.

OxpyxKHOCTH

B3auMHoe pacnosiokeHue NpsMOM U OKpyKHOCTH. KacarenbHas K OKPYXHOCTH, €€
CBOMCTBO W IpHU3HaK. LleHTpanbHble U BIMCaHHbIE YIIibl. YeTbIpe 3aMeyaTelbHble TOUKU
TpeyroJibHUKa. BrincaHHas 1 onucaHHas OKPY>KHOCTH.

OcHosHas yenb — PaclIUPUTh CBEACHHS 00 OKPY>KHOCTHU, TIOJyYECHHbIE YYAIIUMUCS B
7 KJacce; U3y4yuTh HOBbIE (DAKTHI, CBA3aHHBIE C OKPY>KHOCTBIO; TO3HAKOMHUTD YUYalIUXCS C
YEThIPbMS 3aMeYaTelIbHBIMU TOUKaMH TPEYTOJbHUKA.

B nanHOW TEME BBOIUTCA MHOTO HOBBIX IOHATHA M PaccMaTpUBAETCS MHOIO
YTBEPKACHUM, CBSI3aHHBIX C OKPYXHOCTBIO. J{J1s1 UX YCBOEHHUS CIIEAyeT YACIUTh OOJbIIOe
BHHMAHHE PELICHUIO 3a/1a4.

YTBepKIeHUS O TOUKE MEePECeueHusi OUCCEKTPUC TPEYTOJbHUKA M TOUKE MEpPEeceueHUs
CEPENMHHBIX MEPIEHAUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOASATCS KaK CIEACTBUS U3
TEOPEM O CBOMCTBAX OMCCEKTPHUCHI YIJIa M CEPEAMHHOTO MEPHEHAUKYIsSIpa K OTPE3KY.
TeopeMa O TOYKe TMEpeceYeHUsi BBICOT TPEYroJbHUKA (WM WX MPOJOIHKEHHI)
JIOKa3bIBAETCSI C TOMOILIBIO YTBEPXKACHHS O TOYKE [EPECEUYECHUs] CEepEeIMHHBIX
NEePHEeHAUKYJIISPOB.

Hapsigy ¢ teopemamu 00 OKpY>KHOCTSIX, BIUCAHHONM B TPEYrOJbHUK M OINUCAHHON
OKOJIO HEro, paccMaTpUBAalOTCS CBOMCTBO CTOPOH OINKUCAHHOIO YETBIPEXYrOJIbHHKA M
CBOMCTBO YIJIOB BOMCAHHOTO YE€THIPEXYTOJbHUKA.

IHoBTOpenue. Pemienne 3agau
OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH,
MOJIyYEHHbIE B 8 KJlacce.

AJITEBPA 9 kaace

PanuoHna/ibHbIe HEPABEHCTBA U UX CUCTEMbI
JluHeiiHbie U KBaJIpaTHBIE HEPABEHCTBA (MOBTOpPEHUE). PalinoHaibHOE HEPABEHCTBO.
MeTton nHTEpPBAJIOB.
MHoxecTBa U olepanuy HajJ HUMH.
Cucrema HepaBeHCTB. PellieHne cucTeMbl HEPaBEHCTB.
CucreMbl ypaBHeHHit
PanmonansHO€ ypaBHEHUE C IByMs IepeMeHHbIMU. Pemenue ypasuenus p(x, y) = 0.
PaBHOCHIIBHBIE YpaBHEHHUS ¢ ABYMS IepeMeHHbIMU. DopMmysia pacCTOSHMS MEXTY IBYMSI
TOYKAMH KOOPMHATHOH riockocth. ['paduk ypaBueHus (x - a)’ + (y -b)*> =r’. Cucrema
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YPaBHEHMHU C IByMs IIEpEMEHHBbIMU. Pemenne cucremsl ypaBHeHui. HepaBeHcTBa n
CHCTEMBI HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

MeTo/bI pelnieHust CUCTEM YpaBHEHU (METO/] MOACTAHOBKH, alre0panyeckoro
CJIOKEHUs1, BBEICHHSI HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM YPAaBHEHHIA.

Cucrembl ypaBHEHHI KaK MAaTEMaTHYECKUE MOJIEIN PEaJbHbIX CUTYyaIUi.
YucaoBbie PyHKIHU

Oynkuusa. HezaBucumas nepemennas. 3aBucumMas nepemernas. O6iactp
onpezaenenus GpyHkuu. EctectBeHHast 061acTh onpeneneHus pyHkuun. O6iacty
3HaYeHUHN QYHKINU.

CrniocoObl 3a1anus GyHKIMY (aHATUTUYECKU, TpaduuecKuil, TaOIMYHbIH,
CJIOBECHBIN).

CpoiicTBa QyHKIMI (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, BBIITYKJIOCTh, HAMOOJIBLIEE U
HauMEHbIIIee 3HAUYCHMsI, HETIPEPBIBHOCTH). MccnenoBanue Gpynkwmii: y = C, y = kx+m,
y =kx%, y =X, \y =k/x,y=|x]|, y =ax*+bx +c.

YeTrHble U HEUETHBIE PYHKINUU. AJITOPUTM HCCIeA0BaHNs (YHKIIUU HA YETHOCTb.
['paduku yeTHOU U HEUETHON (DYHKIIMIA.

CreneHHast yHKIUS C HATYpajIbHBIM IIOKAa3aTEJIEM, €€ CBOMCTBA U rpaduK.
CreneHHast QyHKIUS C OTPULATEIBHBIM LIEJBIM MIOKa3aTeNeM, €€ CBOMCTBA U rpaduK.

Oynkims y = *\x , ee CBOICTBA U rpaduk.

IIporpeccun

YucnoBas nocienoBaTesIbHOCTb. CocoObI 3a/1aHKS YMCIIOBBIX TOCIIE10BATEIbHOCTEN
(aHAIUTUYECKUM, CTIOBECHBIN, peKyppeHTHBIN ). CBONCTBA YMCIIOBBIX
IIOCJIE0BATEILHOCTEN.

Apudmernueckas nporpeccus. @opmyna N-ro uneHa. PopMyiia CyMMbI YJICHOB
KOHEYHOH apu(pMeTH4ecKoi mporpeccuu. XapakTepucTHUECKOe CBOMCTBO.

I'eomerpuueckas nporpeccust. Popmyia N-ro wieHa. PopMysa CyMMBbI 4ICHOB
KOHEYHOW F€OMETPUYECKOM MPOTPECCHU. XapaKTepUCTHIECKOE CBOMCTBO. [Iporpeccun u
OAHKOBCKHE PacyeThl.

JIeMEHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH

Kom6Ounaropusie 3agaun. [IpaBuio ymHoxenusi. @axropuain. [lepecranoBku.
['pynnuposka napopmarmu. OO psia JaHHbIX. KpaTHOCTh BapuaHTbl U3MEPEHHUS.
Tabnuunoe npeacrasieHue nHpopmaru. Yactora Bapuantel. ['paduueckoe
npenacrasienue napopmanuu. [lonuron pacnpenenenus qaHHbiX. [ ncrorpamma.
UucioBble XapaKTEpPUCTUKH TAHHBIX U3MEpEHUs (pa3Max, MOJa, CpEIHEE 3HAYEHUE).
BepositHocTh. CoObITHE (ClTydaliHOoe, JOCTOBEpHOE, HeBO3MOXKHOE). Kinaccuueckas
BEpOATHOCTHas cxema. [IpotuBonosnoxueie coObITHs. HecoBmecTHbIE COOBITHS.
BeposiTHOCTh CyMMBI IBYX COOBITHI. BeposSTHOCTh MPOTHUBOMOIOKHOTO COOBITHS.
Craructryeckast ycToMunBocTh. CTaTUCTHYECKAs! BEPOSITHOCTb.

O0o0maromniee NOBTOPEHUE

TEOMETPHA 9 kaacc

BexTopsl. MeToa koopauHart

[lonarne BekTopa. PaBeHCTBO BekTOpOB. CO0KEHHME W BBIYUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4MCiIO. Pa3nokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bektopa. Ilpocreimme 3amadun B KOOpAMHATAX. YPaBHEHHS
OKPY’KHOCTH M IpsIMOH. I [pyuMeHeHne BEKTOPOB M KOOPAMHAT IIPU PEILICHUH 3a1a4.
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OcHognasi yenb — HAYUYUTh Y4YallIUXCSl BBINOJHATH ACHCTBHSI HaJl BEKTOpAMH Kak
HAIpPaBJICHHBIMA OTPE3KaMH, YTO BaXHO JUIsi TPUMEHEHUS BEKTOPOB B (PU3HKE;
MO3HAKOMUTh C HCIOJb30BAHUEM BEKTOPOB M METOJa KOOpPAMHAT MPU PEIICHUU
reOMETPUYECKUX 3a/au.

Bektop ompenensiercs Kak HalpaBlICHHBIM OTPE30K W JCUCTBUS HaJl BEKTOpAMU
BBOJSATCA TaK, Kak 3TO NpWHATO B ¢u3mke, T. E. Kak JeHCTBUS C HampaBIICHHBIMHU
oTpe3kaMu. OCHOBHOE BHUMAaHUE JOJIKHO OBITh y/IE€JIEHO BHIPAOOTKE YMEHUMN BBIIOJIHSIThH
omepalnyd HajJ BEKTOpaMHu (CKJIaJbIBaTh BEKTOPHI IO IpaBWJIaM TPEYrojibHUKA WU Tia-
pajieorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTU JABYX JAHHBIX BEKTOPOB, a TaKXe
BEKTOP, PaBHBINM MPOU3BEICHUIO JAHHOTO BEKTOpA Ha JIAHHOE YHCJIIO).

Ha mnpumepax mnokas3bpIBaeTCs, KaK BEKTOPHl MOTYT IIPUMEHATHCA K PEIICHUIO
reoMeTpudeckux 3aaad. JlemoHctpupyercs 3(pheKTUBHOCTh MpUMEHEHUs (opMysT s
KOOpJIMHAT CEPEMHbl OTpPE3Ka, PACCTOSHUS MEXKIYy JBYMS TOYKaMH, YpaBHEHUMU
OKPY>KHOCTH M MPSIMOMl B KOHKPETHBIX I€OMETPUUYECKHX 3ajadax, TEM CaMbIM JaeTCs
MIPEICTABIICHUE 00 M3yUYeHUH TEOMETPUUIECKHUX (DUTYP C TTIOMOIIBI0O METOIOB aJIreOpHI.
CooTHOlIeHUsI MEXKIY CTOPOHAMHM M yrjamMu TpeyroJabHuka. CraasipHoe
Npoun3Be/ieHNe BEKTOPOB

CuHyCc, KOCHMHYC M TaHI'€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemienue
TPEyroabHUKOB. CKaJISIpHOE TPOU3BEICHHE BEKTOPOB W €ro MNPUMEHEHUE B
reOMETPUYECKUX 3a/1auax.

OcnosHasi yeib — Pa3BUTh yYMEHHE YYaAIIUXCS IMPUMEHSATh TPUTOHOMETPHUECKHI
anmnapar Ipu pelieHUH TeOMETPUUECKUX 3a/1a4.

Cunyc u xocuHyc Jro6oro yria ot 0° mo 180° BBOIATCSA C MOMOIIBIO €IMHUYHOM
MOJIYOKPYHOCTH, JOKAa3bIBAIOTCS TEOPEMBbI CHHYCOB W KOCHHYCOB W BBIBOJIUTCS EIIIE
oJiHa (popMyJia TUIOIIAJAN TPEYTroJbHUKA (TIOJIOBUHA MMPOU3BE/ICHUS IBYX CTOPOH Ha CHUHYC
yTila MKy HUMH). DTOT anmnapaT IPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe MpPOW3BEICHUE BEKTOPOB BBOJUTCS Kak B (Quiuke (TPOU3BEICHUE JJIUH
BEKTOPOB Ha KOCHUHYC YyIjla MEXAy HuMH). PaccMarpuBaroTcsi CBONCTBA CKaJIsipPHOTO
MPOU3BECHUS U €r0 MPUMEHEHUE MPU PEIICHUN TeOMETPUUYECKUX 3a7ay.

OCHOBHOE BHUMAHHE CJIEAYET YACIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHECHUU
TPUTOHOMETPHUUECKOTO armapara npu pernieHnuy reoMeTpUIeCKuX 3aj1ay.

JJInHA OKPYKHOCTH U IJIOMIA/Ib Kpyra

[IpaBwibHBIE MHOTOYTOJBHUKH. OKpPYKHOCTH, ONHCAaHHAs OKOJIO MPaBUIBLHOTO
MHOTIOYrOJIbHUKA W BIMCaHHas B Hero. IlocTpoeHue mnpaBUIIBHBIX MHOTOYTOJIBHUKOB.
Jmna okpyxkHoctu [lmomane kpyra.

OcHo6Has yenb — PACHIMPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJbHUKAX; PACCMOTPETh
MOHATHS JJIMHBI OKPYKHOCTH U IIOMIAIU Kpyra U (GOPMYJIBI ISl UX BBIUYUCIICHUS.

B Hawane Tembl [daeTcs  ONpEAEICHUE MPABUIBHOIO MHOTOYIOJIbHHKA, H
paccMaTpHUBAIOTCSI TEOPEeMbl 00 OKPY)XHOCTSIX, OIKUCAHUE OKOJIO TMPABHIBHOTO
MHOT'OYT'OJIbHUKA W BIIUCAHHOU B HEro. C MOMOIIBI0 OMUCAHHOW OKPYKHOCTH PEIIArOTCs
3a7a4 O TIOCTPOCHUM TPABUIILHOTO IIECCTUYTOJbHUKA U TPABUIBLHOTO 2#1-YTOJIbHHUKA,
€CJIM J1aH NPaBUJILHBIN 71-yTOJIBHUK.

dopMyJibl, BBIpAKAIOUIME CTOPOHY TMPABUIBHOTO MHOTOYTOJIBHUK U Paanyc
BIIMCAaHHON B HETO OKPY>KHOCTH 4epe3 pajuyC OMUCAHHOW OKPYKHOCTH, MCTOJb3yHOTCS
npu BbIBOJE (OpPMYJ JUIMHBI OKPY>KHOCTH M IUTONIaAM Kpyra. BwiBoa ommpaercss Ha
WHTYUTHBHOE TPEACTaBICHUE O TMpejaesie: MPU HEOrPAHWYCHHOM YBEJIWYEHUM 4YHUCTa
CTOPOH MPaBWIBHOTO MHOTIOYI'OJIbHUKA, BOMCAHHOTO B OKPYXKHOCTb, €r0 MEPUMETP
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CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IUIOIIAb — K IUIOLIAJH KPYyra, OrpaHUYE€HHOTO
OKPYKHOCTBIO.
JBuxeHus

Otobpaxkenue miockoctu Ha cebs. [lonstue nBmxeHus. OceBass U LEHTpajbHAs
cummerpui. [lapamtensnsiii nepenoc. [losopor. Hanoxenunst u nBuxeHus.

OcHosHnas yenb — MO3HAKOMUTH YYAIIUXCS C MOHATHE: JBUKEHUS U €ro CBOWCTBaMH,
C OCHOBHBIMHU BHJIaMHU JIBUKEHUH, C B3AUMOOTHOILICHUSMH HAJIO)KEHUI U IBUKEHU.

JIBr>KeHUE TIIOCKOCTH BBOJIUTCS KaK OTOOpakeHHE TUIOCKOCTH Ha ce0sl, COXpaHsIoIIee
paccTosiHue MEXIy ToukaMu. [Ipu paccMoTpeHUU BUIOB JBUKEHUN OCHOBHOE BHUMAaHUE
yIENsAeTcs MOCTPOCHUIO 00pa30oB  TOYEK, NPSIMBIX, OTPE3KOB, TPEYTrOJbHUKOB MpHU
OCeBOM M IIEHTPAJbHOM CUMMETPHSIX,  MapajlieJbHOM IIepeHoce, MoBopoT. Ha
b (deKTHBIX MpuMepax MOKAa3bIBACTCSI MPUMEHEHUE [BWKEHUW TpU PpEUICHUU
reOMETPUYECKUX 3aJ1ay.

[loHsiTE HANOXKEHHS OTHOCUTCS B JAHHOM KypC€ K YHUCIY OCHOBHBIX IOHSATHU.
Jloka3bIBaeTCs, 4YTO MOHATUSA HAJIOKEHUS M JABWKEHUS SIBISIIOTCS SKBUBAJICHTHBIMU:
a000€ HAJIOXKEHUE SBIACTCS JBMXKEHHUEM IUIOCKOCTH M OOpaTHO. N3yuenue
JIOKa3aTeyIbCTBAa HE SBISETCA OO0A3aTENbHBIM, OJIHAKO CJEAYET pacCMOTPETh CBS3b
NOHATUI HAJIIOKEHUS U IBUKCHUS.

HavanbHble cBeIeHUSI U3 CTepeoMeTPHUH

[Ipenmer crepeomeTpun. I'eomeTpuyueckrne Tela W MOBEPXHOCTH MHOTOTpaHHUKM:
npusMa, napajviesenunen, nupamuaa, GopMysibl 1Uis BbIUKCIEHUS UX o0beMoB. Tena u
NOBEPXHOCTU BpaLICHMs: LWIMHJIP, KOHYC, cdepa, map, GopMysbl Al BBIUUCICHUS UX
IUIOIIa 1€l TOBEPXHOCTEN U 00BEMOB.

OcHnosHas yenv — JaTh HA4yaJbHOE IPEACTABICHUE O TelaX M IOBEPXHOCTIX B
IPOCTPAHCTBE; MO3HAKOMUThH YYAIUXCSI C OCHOB HOBBIMH (OpMYJIaMU ISl BBIYUCIICHHUS
IIOIIAJIC TOBEPXHOCTEN U 0OHEMOB TEIl.

PaccMoTpeHre mpocTelinX MHOTOIPaHHUKOB (IPU3MbI, Napajijiesienune1a, MMpaMub),
a TaKkKe Tell W MOBEPXHOCTEN BpalleHui (HUIMHApa, KOHyca, chepsl, 1apa) IpOBOAUTCS
Ha OCHOBE HAIIAJIHBIX MPEACTABICHHUM, 0€3 NPHUBJICUYECHHUS AKCUOM CTEPEOMETPUHU.
®opMyIibl 1J1 BBIYKMCIECHUS OOBEMOB YKa3aHHBIX TEJ BBIBOASTCS HAa OCHOBE MPUHIMUIIA
KaBanbepu, popMyIibl 17151 BBIYUCIEHUS JIOMIAIM U OOKOBBIX MOBEPXHOCTEW IIWIMH]IpA U
KOHyCa MOJY4YalTCsl C MOMOIIbI Pa3BEPTOK ATUX IMOBEPXHOCTEH, (opMyna IUIOIIAIN
chepsl mpuBOaUTCS 0€3 000CHOBAHUS

006 akcuomax reoMeTpuu

becena 06 akcmomax reoMeTpuH.

Ocnoenass yenb — JaThb Ooisiee TIyOOKOE IMPEACTaBICHHE O CHCTEME aKCHOM
IUTAHUMETPHUH U aKCUOMATHYECKOM METOJE.

B nmaHHOW Teme paccka3blBaeTCs O pa3IMYHBIX CHCTEMAaX AaKCUOM T€OMETpUH, B
YaCTHOCTH O Pa3JIMYHBIX CIIOCO0AX BBEACHUS MOHITHUS PAaBEHCTBA PUTYD.

IHoBTOpenue. Pemnenue 3agaq
OcHosnas yenv. I10BTOpUTH, 3aKpenuTh U 0000UTHL OCHOBHBIE 3YH 3a 0CHOBHYIO
HIKOJTY
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3. TemaTn4yeckoe MJIaHNPOBaHHUE

Ne Conep:xanue yueOHOro MaTepuaJa Koua-Bo yacosn
n/n
Martematuka 5 kjacc — 204qacoB
1 | I'nmara |. HaTtypanbHble uncia 51
2 I'naBa Il. OObIKHOBEHHBIE APOOH 42
3 | I'mana lll. 'eomerpuueckue Gpuryps 29
4 | I'masa IV. [lecaTuunbie qpo0u. 54
5 | I'maBa V. I'eomerpuueckue Tena 15
6 I'maa VI. BBeneHue B BEpOATHOCTH 4
7 | IloBTopeHue 9
Martematuka 6 kiaacc — 204qacoB
8 |I'masa |. [TonoxuTeNbHBIC U OTPUIIATEIHHBIC YUCIIA. 74
9 | TI'mana ll. Ilpeo6pa3zoBanue OYKBEHHBIX BBIPAXKCHHI. 43
10 | I'masa lll. JlenrmmMocTh HATYpaJIbHBIX YHCET. 38
11 | I'maBa IV. MaremaTika BOKpyT Hac. 34
12 | IToBTOpEHHE. 15
Auredpa 7 kaace -136uacoB
13 | I'masa |. Matematnueckuii s3pIK. MaTeMaTudecKast MOJIEIb. 17
14 | I'nama ll. Jluneiinas GpyHKims. 18
15 | I'masa lll. Cuctembl 1ByX TUHEHHBIX YpaBHEHUH C IBYMSI 16
NEePEMEHHBIMH.
16 | I'maa IV.Crenenb ¢ HaTypaJbHBIM MTOKA3aTeNeM U €€ CBOMCTBA. 11
17 | I'maBa V. OgHouneHbl. ApudmMeTndeckue onepamnuy Hajl 11
OJTHOUJICHAMH.
18 | I'maBa VI. MHoTOWIEHBI. AprMeTHUECKHE OTIepaAIIIH Ha 19
MHOTOWICHAMH.
19 | I'masa VIl.PaznoxxeHne MHOTOUYJICHOB HA MHOXHUTEJIH 21
20 | T'masa VI, @ynxims YV = X2 13
21 | DneMeHThI CTaATUCTHYECKOM 00pabOTKH JaHHBIX 4
22 | I'maBa IX. TtoroBoe moBTOpeHNE 7
I'eomeTpus 7 kiaacc -68 yacos
23 | I'maBa I. HagyanbHBIC TEOMETPUUYCCKUE CBEICHUSI. 10
24 | I'nasa II. TpeyroapHuku 17
25 | I'maga III. [TapasienbHbie IpsSIMBIE. 13
26 | I'maBa IV. CooTHoOIIEHUS MEXYy CTOPOHAMHU U yTJIaMU 19
TPEYTOJIbHUKA
27 | IloBropenue. Pemenue 3amay. 9
Adaredpa 8 kiaacc — 136 yaca
28 | I'mama |. Anrebpanyeckue apoOu. 29
29 |I'napa ll. ®ynxius ¥ =X . CBoiicTBa KBaAPaTHOTO KOPHs 25
30 ['naBa lll. KBagpatnunas Qyskius. @yHKIUs y = g . 24
31 | I'maBa IV. KBagparHbie ypaBHEHHUS. 24
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32 |I'nmaBa V. HepaBeHctna. 18
33 | IlpocTeiimue koMOMHATOPHBIE 3a/1a4H 3
34 | O6obmaroiiee MOBTOPECHHE 13
I'eomerpus 8 kiace — 68 yacon
35 |I'maBaV . UYeTblpEXyroibHUKH 14
36 |I'masa VI . Ilnomanp. 14
37 | I'masa VII .ITogo6HbIE TPEYTONBHUKH. 19
38 | I'masa VIII . Oxpyx)HOCTB 17
39 | IloBTopenue. Pemenue 3agay. 4
Auaredpa 9 kaace — 136 yaca
40 |I'maBa 1. HepaBeHCTBa M CCTEMBI HEPABEHCTB. 20
41 |I'nmaBa 2. Cuctembl ypaBHEHH. 20
42 | I'maBa 3. YncioBbie PyHKITUH. 31
43 | I'maa 4. IIporpeccun. 22
44 | I'maBa 5. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH 23
BEPOSATHOCTEM.
45 | O6001maroniee NOBTOPEHUE 20
I'eomerpus 9 kiace — 68 yacon
46 | I'mama IX. Bekrtopsl. 8
47 | I'maBa X. MeToa KoOpIMHAT. 10
48 | I'maa X|. CooTHOIIEHUS MEXTYy CTOPOHAMH U YTIIaMU 11
TpeyrojabHuKa. CKajsipHOE IPOU3BEICHUE BEKTOPOB.
49 | I'masa Xl|. JlnnHa OKpY>KHOCTH M IUIOMIA/Ib KpyTa. 12
50 | I'maBa XIII. JIBmkenus. 8
51 | I'maBaXIV. HauanbHble CBEICHHS CTEPEOMETPHH. 8
52 | Ilpunoxenue. O0 akCMOMax TJIAHUMETPHH. 2
53 | [loBTOpenwue. 9
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