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1. IlnanupyemMblie pe3yibTATHI OCBOCHHSI Y4eOHOI0 MpeaMeTa
«MaremaTuka (ajredopa, reoMmeTpus)»

JInuHOCTHBIE, MeTANIPpEeIMETHBIE U NPeIMEeTHbIE Pe3yJIbTATHI

OCBOEeHHsI y4ueOHOro npeamMera «MaTtemMaTuka»

MaremaTudeckoe O6p8,30BaHI/I€ SIBIIICTCS 00s3aTEIIbHONM M HEOTHEMJIEMOM YaCThIO
O6HIGFO 06p330BaHI/I}I Ha BCCX CTYIICHAX IIKOJIBI. O6yLICHI/Ie MaTE€MaTUKE B OCHOBHOH
IITKOJIC HAIIPABJICHO HA HJOCTMIKCHHUC CIICAYIOIIUX pe3yabnmamaoes.

1) 6 Hanpasjernuu JUYHOCMHO20 pa3eumusl.

-  YMeH#He SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOW MBICIM B YCTHOW M MUCBMEHHOU
p€4M, MOHUMATh CMBICII IOCTABJICHHOM 3aJa4l, BBICTPANBATh apryMEHTAINIO, TPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

- KpUTHYHOCTH MBINUICHUS, YMEHHE paclo3HABaTh JIOTUYECKU HEKOPPEKTHHIC
BBICKa3bIBaHUS, OTJIMYATh TUIOTE3Y OT (haKTa;

- IlpencraBieHue o MaTeMaTHYECKOM HAyKe Kak chepe 4eI0BeUeCKOi eaTeIbHOCTH,
00 3Tamnax ee pa3BUTHUS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUIIU3AIUY;

- KpeatuBHOCTH MBINUIEHHS, WHUIWAATUBA, HAXOAYUBOCTb, AKTUBHOCTH MPHU
pEILICHNM MaTEMATUYECKUX 3314,

- YMeHHe KOHTPOJHMPOBATh TNPOILIECC M pe3yJbTaT Y4yeOHOH MaTreMaTH4YeCKOn
JIESITEIIbHOCTH;

- CnocoOHOCTB K IMOITMOHATILHOMY BOCTIPUITHIO MaTeMaTHIECKUX OOBEKTOB, 3a/1a4,
pELIEHNH, PaCCYKICHUM;

2) 6 MemanpeoMemHoM HANPAGIEHUU:

- IlepBoHavanbHble NOpEACTaBICHUS OO0 HJIEAX W O METOAAX MAaTEMaTUKU Kak
YHUBEPCAIIBHOM SI3BIKE HAyKHM M TEXHUKH, CPEICTBE MOJACIMPOBAHUSA SABJICHUN U
IIPOIIECCOB;

- YMeHue BUJETh MaT€MaTUYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHON CUTyallud B
JIPYTUX JUCUUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;

- YMeHHe HaXxOJUTh B Pa3jIMYHbIX MCTOYHHKAX MHPOPMAIUIO, HEOOXOIUMYIO IS
pelIeHrss MaTeMaTUYeCKUX MpoOsieM, MPEACTaBIATh €€ B MOHATHOW (opMe, MPUHUMATD
pEIIeHHE B YCIOBUSX HETIOTHOW U U30BITOYHOM, TOYHOUM M BEPOSTHOCTHOM MH(POPMAITUH;

- YMeHue NOHMMaTh M MCIIOJIb30BATh MAaTEMAaTHYECKHE CPEACTBA HATIIAIHOCTH
(rpaduku, nuarpamMmbl, TaOJUIBI, CXE€Mbl U Ap.) Ul WUIIOCTPALMU, WHTEPHpPETALUH,
apryMeHTaluu;

- YMeHue BBABUTATh THUIMOTE3bl MPU PELIICHUH Y4YEeOHBIX 3a]ay, MOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

- YMeHue NpUMeHsITh MHAYKTUBHBIC U JeTyKTUBHBIE CIIOCOOBI pacCyXIeHUH, BUJETh
pa3NM4YHbIE CTPATETUN PELIEHUS 3a/1a4;

- IloHMMaHKe CynHOCTH aNTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE JECHCTBOBATH B
COOTBETCTBUH C MPEJIOKEHHBIM AJITOPUTMOM;

- YMeHue caMOCTOSITENbHO CTaBUThH LIETH, BHIOMPATh U CO3/1aBaTh alrOPUTMbI JIJIS
penieHus: yueOHbIX MaTEMaTUYECKUX MTPOOIeMm;



- YMeHue IUNIaHUPOBATh MW OCYIICCTBIIATL ACATCIbHOCTH, HAIIPAaBJICHHYIO Ha
PCUICHUC 3aaa4 UCCIACA0BATCIbCKOI'O XapaKTepa,

3) 6 npeomemnom HanpasieHUU:

- OBnajgeHue MaTeMAaTUYECKUMHM 3HAHUSIMH U YMEHUSMH, HEOOXOJIUMBIMH IS
IPOJOJDKEHUsT  00pa3oBaHMs, W3YYEHUS CMEXHBIX JUCIHUIUIMH, TPUMEHEHUS B
MOBCEHEBHOM KU3HU;

- Co3panue (QyHgameHTa i MaTEMaTHYECKOTO  pa3BUTUA, (HOPMHUPOBAHMS
MEXaHU3MOB MBIIJICHUS, XapaKTEPHbIX JJIsI MATEMAaTUUECKOM JIeSITENHbHOCTH;

- OmnageHue 0a30BBIM IMOHATHWHBIM ammapaToM IO OCHOBHBIM pasfeiam
COJICp)KaHUS, TMpPEACTaBlieHHE 00 OCHOBHBIX HM3y4aeMbIX TOHATUAX  (YHUCIIO,
reoMeTpuyeckas (urypa, ypaBHEHHE, BEPOATHOCTh) KaK BAXKHEHIIMX MaTEMaTHYCCKUX
MOJIENSX, MO3BOJISIONINX OMUCHIBATH U U3y4aTh PeabHbIE IPOLIECCHI U SIBIICHHUS;

- YMenue paboTaTh C MaTEMATHYECKUM TEKCTOM (QHAJIM3UPOBATh, U3BJICKAThH
HEO0OXO0IMMYI0 HH(POPMAITUIO), TPAMOTHO MPUMEHSATh MATEMATHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, HCTI0JIb30BaTh PA3JIMYHbIC A3bIKH MATEMATUKHU;

- PazBuTtme mnpencraBiieHWil O 4HClEe, HAaTypalbHBIX YHUCEJ, OBJIAJCHUE HAaBBIKAMHU
YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYHCICHUI;

- OBnazeHue OCHOBHBIMU CIIOCOOAMM TIPEJCTABICHUS W aHajIM3a CTATUCTUYECKUX
JAHHBIX; HAJTUYUE TIPEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIBHOM MUPE
U 0 Pa3JIMYHBIX CIOCO0AX UX U3YUYEHHS, O BEPOSITHOCTHBIX MOJIEISX;

- YCcBOEHHE CHUCTEMAaTUYECKUX 3HAHUN O MJIOCKUX (PUTYpax M UX CBOMCTBAX, a TAKKe
Ha HarJIsiTHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHSThH
CHUCTEMaTUYECKHUE 3HAHUS O HUX JIJISl PEIICHUS T€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4;

- YMeHUs U3MEpSATh JJIMHBI OTPE3KOB, BEJIMUYUHBI YTJIOB, UCTIOJIB30BATH (POPMYJIBI 1JIs
HAXOXKJEHUS IEPUMETPOB, TUIOMIAACH 1 00HEMOB reOMETPHUECKUX (DUryp;

- YMeHue NPUMEHSTh U3YUEHHbIE MOHATHS, PE3YJIbTaThl, METOBI ISl PEIICHUS 3a1a4
MPAKTUYECKOIO XapakTepa M 3a7ad M3 CMEKHBIX JUCHUIUIMH C HUCIOJIb30BaHUEM IpU
HEO0OXOMMOCTH CITPABOYHBIX MATEPUAJIOB, KATBKYJIATOPA, KOMIIBIOTEPA.

- YMeHue npoBOAUTH Kiaccu(uKaiuu, JorudecKkue 00OCHOBAaHMS, T0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

- VYMmeHue pacrno3HaBaTh BHJBI MaTEMaTUYECKHX YTBEPKICHHA (aKCHOMBI,
ompeeseHus, TEOPEMBI U JIp.), IPSIMbIE U 0OpATHBIE TEOPEMBI;

- OBnajgeHue CHUMBOJIBHBIM  SI3BIKOM  alreOphl, MpPUEMaMu  BBITIOJHEHUS
TOXJICCTBEHHBIX MPeoOpa3oBaHU pallMOHAJIBHBIX BBIPAKECHUM, PEIICHUs YpaBHEHUH,
CHUCTEM YpaBHEHMM, HEPABEHCTB M CHCTEM HEPABEHCTB, YMEHUE HCIIOJIb30BaTh HJICIO
KOOPAMHAT Ha MJIOCKOCTH ISl HHTEPIPETaIluu YpaBHEHUM, HEPABEHCTB, CUCTEM, YMECHHUE
MPUMEHSThH anredpandyeckue mpeoOpa3oBaHus, anmapaT ypaBHEHUM U HEPABEHCTB IS
pelieHus 3aa4 U3 pa3inyHbIX pa3/iesioB Kypca;

- OsnageHue cucteMod (PYHKIIMOHAIBHBIX MOHSATUH, (DYHKIIMOHATBHBIM S3BIKOM U
CUMBOJIMKOW, yMEHHE Ha OCHOBE (YyHKIHMOHATHHO-TPAQUUECKUX MPEACTaBICHUMI
ONUCHIBATh U AHAIM3UPOBATH PEaIbHbIEC 3aBUCUMOCTH;

- OBiaseHue reoMeTPUYECKUM SI3bIKOM, YMEHUE HUCIIOJIb30BaTh €ro MJis OMUCAHUS
NpPEAMETOB OKPY’KAIOIIEr0 MHUpPa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN U
M300pa3UTENbHBIX YMEHUH, MPUOOpETEHNE HABBIKOB FT€OMETPUUYECKUX TTOCTPOEHUM.

B3aumocss3b PE3YyJIbTAaTOB OCBOCHUA IIPECAMCETA «MatemaTrka MOKHO CUCTEMHO
NpeaACTaBUTh B BUAC CXCMBIL. HpI/I sToM o0o3HaueHwue JIP YKa3bIBaCT, 4YTO IIPOABUIKCHUC



y4allMXCcsl K HOBBIM 00pa30BaTeNbHBIM pe3yJbTaTaM MIPOUCXOJUT B COOTBETCTBUU C
JMHUSIMU Pa3BUTHSI CPEJCTBAMU MIPEAMETA.

Ilpeomemnvimu pezynomamamu n3ydeHus npeamera «MatemaTukay sSBISIOTCS
CJIEIYIOLNE YMEHUS:

5-it knace (Mepsnak A. I'., Ilonouckuii B. b., Axup M. C. «Mamemamukay,
Benmana-I'pag, 2018)

Hcnonvzosamo Inpu pCeHICHNN MATCMATHUYCCKUX 3aJda4d, HuX 00OCHOBAaHHUU H
IIPOBCPKEC HaﬁﬂeHHOFO PCHICHUA 3HAHHUC!

- Ha3BaHWH W TOCIEJOBATEILHOCTH 4YHUCEI B HATypajJbHOM psay B mpenenax |
000 000 (¢ xkakoro yuciIa HAYMHACTCS ITOT PsIl, Kak 00pa3yeTcs Kaxa0€e CIEeIYIOIIee YUCIIO0
B 3TOM pALY);

- Kak oOpa3yeTcs KakJaas clieayromas cC4éTHas eqUHNLIA;

- Ha3BaHMS U MOCJIEA0BATEILHOCTD PA3PSII0B B 3aIIUCH YNCTIA;

- Ha3BaHMS U MOCJIEA0BATEIbHOCTD EPBBIX TPEX KIACCOB;

- CKOJIBKO pa3psi/IoB COAEPKUTCS B KAKJIOM KJIacce;

- COOTHOILIEHHE MEXKIY pa3psiamu;

- CKOJIBKO €IMHMI] Ka)KJIOTO KJlacca COJACPKUTCS B 3aIIUCU YUCTIA;

- KaK YCTpPO€HA MO3UIMOHHAs JeCATUYHAsI CUCTEMA CUUCIICHHUS,;

- €IMHMIIBI U3MEPEHHUSI BEJIMUMH (JJIMHA, Macca, BpeMsl, IIONIa/1b), COOTHOIICHUS
MEXTy HUMU;

- (DYHKIIMOHAJBLHON CBS3M MEXAYy TpyNmnamMud BeIWYuH (1IeHa, KOJUYECTBO,
CTOMMOCTb; CKOPOCTb, BPEMSI, PACCTOSIHUE; MPOU3BOJUTENBHOCTD TPYAa, BpeMs paOOThl,
paborta).

Buvinonansame yctabie Beruncienus (B npegenax 1 000 000) B ciydasix, CBOJUMBIX K
BbIuKclieHussM B mipenenax 100, ¥ MUCbMEHHBIE BBIYMCICHUS B OCTaJbHBIX CIIydasX;
BBITIOJIHATH MPOBEPKY MPABHIIBHOCTH BBIYUCIICHUN;

- ebinoaxams yMHOKeHue u aenenue ¢ 1 000;

- 8bIYUCTAMb 3HAYCHHS YHCIIOBBIX BBIPaKEHUM, coAepkamnx 3—4 neicTBUs co
CKOOKaMHM U 0e3 HHUX;

- pack1aovieams HaTYypaJbHOE YMCIIO HA MPOCThIE MHOKUTEIH;

- HaxoO0umsy HAMOOJBIIMN OOIIMKA [OenuTedh W HauMeHblIee oOllee KpaTHOe
HECKOJIbKHUX YHCEIT;

- peuwiams TIPOCTHIE U COCTABHBIE TEKCTOBBIC 3a/1a4H;

- 8bINUCHIBANMb MHOYKECTBO BCEBO3MOKHBIX PE3YJbTATOB (MCXOO0B) MPOCTEHIIINX
CIIy4alHbIX DKCIIEPUMEHTOB;

- HaxXo0Oums BEPOSITHOCTH MPOCTEHIINX CIyYaHHBIX COOBITUI;

- peuwiams YIOOHBIM 1Jig ce0si criocoOoM (B TOM YHCJIE M C IMOMOIIBIO TaOJIHI] U
rpa¢goB) KOMOWHATOpHBIC 3a/ladyd: HA TIEPECTAHOBKY W3 TPEX DIEMEHTOB, IPABUIIO
IIPOU3BEJECHUS, YCTAHOBIIEHUE YHCIIA [Tap HA MHOYKECTBE U3 3—5 3JIEMEHTOB;

- pewiams yIOOHBIM T ce0s1 cTocoO0M (B TOM YHUCJIE U C TIOMOIIBIO TaOIUIT U
rpadoB) TOTUUYECKHE 3a/1a9d, COIepKaIIre He 0oiee TPEX BHICKA3bIBAHUM;

- yumams MHGOPMAILIHIO, 3aMMCAHHYIO C TOMOILBIO JINHEWHBIX, CTOIOYATHIX U
KPYTOBBIX JIMarpamm;

- cmpoumbs NPOCTEUIINE JIUHENHBIE, CTOJIOYAThIE U KPYTOBbIE TUATPAMMBbI;

- HAxoO0umby PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCITIOJIB3YIOTCSI MAaTEMAaTUYECKHUE CPECTBA,;



- co30asamb NPOIYKT (pe3yabTaT MPOECKTHOU NEATEIbHOCTH), 111 U3yUEHUS U
OMHCaHUs KOTOPOTO UCIIOJIb3YIOTCSI MaTEMAaTUYECKUE CPEICTBA.

6-ii kaacc (Bunenkun H. A., ZKoxoe B. U., Yecnokos A. C., «Mamemamuxay,
Mnuemo3suna, 2014)

Ucnonvzosams Tpu pelICHUH MaTEeMaTHUECKHUX 3a/ad, HX OOOCHOBaHHH U
IIPOBEPKE HANIEHHOIO PEIICHUS 3HAHUE O:

- JIECSITUYHBIX IPOOSX U MpaBWIIAX ACHUCTBUYN C HUMU;

- OTHOULIEHUSIX U MPONOPLUAX; OCHOBHOM CBOMCTBE IPOIOPLIHH;

- IPsAAMO 1 0OpaTHON IPOMOPIIMOHATFHBIX 3aBUCUMOCTSIX U MX CBOMCTBAX;

- IPOLIEHTAX;

- LEJIBIX U JPOOHBIX OTPULIATEIBHBIX YUCIAX; PAMOHAIBHBIX YHCIIaX;

- TIpaBUJIC CPABHEHUS PAllMOHAIbHBIX YHCEIT;

- IIpaBUJIaX BBIMIOJIHEHUS ONEpalliid HaJl pallMOHAJIbHBIMH YHCIIAMH; CBOMCTBAaX
omnepanui.

— CpasHnusams NeCITUUHBIE NPOOH;

- 8bINOIHAMY OTIEPAIIUU HAJ IECATUYHBIMU JIPOOSIMH;

- npeobpazosvieams NECITUUHYIO IPOOb B OOBIKHOBEHHYIO U HA00OPOT;

- OKpyensimbs UEJble YUCIA U JECATUYHBIE IPOOH;

- HaxoOumbs NPUOJIMKEHHBIE 3HAYEHUS BETUYMH C HEJOCTATKOM U U30BITKOM;

- 8bINOIHAMb PUONM>KEHHBIE BEIYMCIICHUS U OLIEHKY YHCIIOBOTO BBIPAKEHUS;

- 0eumbs YUCJIO B JAHHOM OTHOIIICHUH;

- Haxo0Oumbv HEW3BECTHBIN YJICH MPOMOPIIUY;

- HaxoO0ums JAHHOE KOJIMYECTBO MPOIEHTOB OT YUCJIA U YUCIIO M0 U3BECTHOMY
KOJIMYECTBY MPOLIEHTOB OT HETO;

- HAX0O0UMyb, CKOJIBKO MPOLIEHTOB OJHO YHUCIIO COCTABIISIET OT APYTOro;

- ygenuuueams U yMEHbIIATh YMCIIO HA JAHHOE KOJIMYECTBO MPOLIEHTOB;

- peuwiams TEKCTOBbIE 33Ja41 Ha OTHOLLIEHUS, TPOTIOPIIMHU U MPOLIEHTHL;

- cpagHueams NBA PALMOHAIBHBIX YHCIIA;

- 8bINOIHAMY ONIEpALlUU HaJl pallMOHAIbHBIMU YUCJIAMH, UCTIOJIb30BaTh CBOMCTBA
OIepaluu Uisl yIPOILIEHUs BEIYUCIICHNM;

- pewiams KOMOMHATOPHBIE 337241 C TOMOILBIO MPAaBUIIa YMHOKEHUS;

- HAxX0O0ums BEPOSITHOCTH MPOCTEHIINX CIyYaHHBIX COOBITU;

- pewiams IPOCTEHIINE 3a7a4H Ha OCEBYIO U LEHTPAIBHYIO CUMMETPUIO;

- pewiams IPOCTEUIINE 3a7a4X Ha Pa3pe3aHnue U COCTaBICHUE T€OMETPUYECKUX
duryp;

- HAxX00umbs PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX
UCIIOJIb3YIOTCSl MATEMAaTUYECKUE CPECTBRA;

- co30asamb NPOAYKT (pe3yabTaT MPOEKTHOM ACSATENbHOCTH), AJIs1 U3YUEHUS U
OMHCaHUs KOTOPOTO UCIOJIb3YIOTCSI MaTEMaTUYECKUE CPEICTBA.

7-ii kaacc Aaredopa (Maxapwiuee IO. H., Munowk H. I'., Hewukoe K. H., u op. noo
peo. Tenakoeckozo C. A. «Anzeopa», IPOCBEII[EHHE, 2016)

Hcnonvzosamo npu pCIICHUHU MAaTCMAaTHYCCKHUX 3aJa4d, HX 00OCHOBAaHUU H
ITPOBCPKE Haﬁ,HCHHOFO PCUICHUA 3HAHUE O:
- HaTypaJIbHbIX, LCJIbIX, PAIMOHAJIbHBIX, HPPAIUOHAJIbHBIX, HCFICTBHTGJ'H:HI)IX quciaax,
- CTCIICHU C HATypPaJIbHBIMU I1OKA3aTCIISIMU U UX CBOfICTBaX;



OJIHOWICHAX W MpaBWiIax JACUCTBUN C HUMU;

MHOTO4JIEHAX U MPaBUJIAX JCUCTBUN C HUMU;
dbopmyiax COKpaIEHHOTO YMHOXKECHUS;
TOXKJIECTBAX; METO/IaX JI0Ka3aTeJIbCTBA TOXKJIECTB;
JIMHENHBIX YPABHEHUSAX C OJJHOM HEU3BECTHOU M METOJIAX UX PEIICHUS,
CHUCTEMAXx JBYX JMHEWHBIX YPABHECHHUU C JBYMSI HEU3BECTHBIMU U METOJIAX UX
pELICHUS.

- Buinoanusms NEeUCTBUS ¢ OJHOYIICHAMH M MHOTOYJICHAMU;

- Y3HA6amMb B BBIPAKESHUSIX (POPMYJIBI COKPAIIEHHOTO YMHOKEHHUS U PUMEHSTh UX;

- packiadviéams MHOTOUICHBI HA MHOYKUTEIIH;

- 8bINOAHAMb TOXKIESCTBEHHBIE TTPEOOPA30BAHUS 1IEJIBIX ANTreOpandecKuX BhIPAKESHUM;

- 0oKaszvleamb MPOCTEHUIIINE TOXKISCTRA,;

- HaxoO0umbs YUCJIO0 COYETAHUM U YUCIIO Pa3MEILICHH;

- pewiams JIMHENHBIC YPABHEHHUS C OJHOM HEU3BECTHOM;

- peuiamsb CUCTEMBI JIBYX JIMHEHMHBIX YPABHEHUH C IByMSI HEU3BECTHBIMU METOJIOM
MOJCTAaHOBKHU M METOJ0M aJIreOpandecKoro CI0KEHHUS,

- peuiamsb TEKCTOBBIE 33/1a4M C TOMOIIBIO TUHEUHBIX YPABHCHUHN U CUCTEM,;

- HaxoOumb PEUICHUsS <(OKM3HCHHBIX» (KOMIICTEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCTIOJIBb3YIOTCA MaTEMATHUECKHUE CPENICTBA;

- coz0asamb TPOIYKT (pe3yiabTaT MPOCKTHOM JACATEIbHOCTH), IS H3YyUYCHHUS U
OIMCAHUSI KOTOPOI'O UCMOJIB3YIOTCS MAaTEMaTUYECKHUE CPEJICTBA.

7-it knacc. I'eomerpusi (Amanacan JI. C., Bymy3oe B. ®., Kaoomueg C. b.
«l'eomempusn 7-9», IPOCBEII[EHHE, 2018)

Hcnonv3o6ams TIpU pelIEHUHM MaTEeMaTHYECKUX 3a/Jad, HUX OOOCHOBAHMM U
IIPOBEPKE HANJACHHOTO PELIECHUs 3HAHUE O:

- OCHOBHBIX N'€OMETPUYECKUX IMOHATHUAX: TOUKA, IIPsIMast, INIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOTOYT OJIbHUK;

- OIpeNeJIeHUH yTiia, OUCCEKTPUCHI YIIia, CMEKHBIX U BEPTUKAJIbHBIX YTJIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

- ONpEJENICHUH PABEHCTBA TI'E€OMETPUYECKUX (Uryp; TMpPU3HAKAX paBEHCTBA
TPEYTOJIBHUKOB;

- TEOMETPUYECKUX  MECTaX TOYeK; OMCCeKTpUCe yria W  CEepeIuHHOM
NIEPIIEHINKYJIAPE K OTPE3KY KAK TEOMETPUYECKUX MECTAX TOYEK;

- ONpeIeSICHUH NapaJUIEIbHbIX NPSIMBIX; MPU3HAKAX U CBOMCTBAX MapasuieIbHbIX
PSIMBIX;

- AKCHOME MapajuIeJIbHOCTU U €€ KPaTKOW UCTOPUH;
(dbopMyIie CyMMBI YTJIOB TPEYTOJIbHUKA,
ONPEAEIEHUH U CBOWCTBAX CPEIHEN JIMHUM TPEYTOJIbHUKA;
teopeme Dareca.
Ilpumensamop CBOWCTBA CMEKHBIX M BEPTUKAJIBHBIX YIJIOB IIPU PELICHNUHU 3a1a4;
Haxooums B KOHKPETHBIX CUTYallUsX paBHbIE TPEYTOJbHUKHU U T0Ka3bIBATh UX
PaBEHCTBO;

- YCmMaHaenueams MapaIENIbHOCTD MPSAMBIX U IPUMEHATH CBOMCTBA MApAJIIEIbHBIX
PSMBIX;

- NpUMEHAmMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- UCNOb308aMb TEOPEMY O CPEIHEN JIMHUU TPEYTOJIbHUKA U Teopemy Daneca rpu
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pelieHny 3aiau;

HAX00UM®b PELICHUS <GKU3HCHHBIX) (KOMH@TGHTHOCTHBIX) 3a/1a4, B KOTOPBIX

HCIIOJB3YIOTCA MaTCMAaTHYCCKHUEC CPCACTBA,

co30asams MPOAYKT (Pe3yJbTaT MPOESKTHOU NESITENLHOCTH), 111 U3YyUYCHUS U

OIIMCaHUs KOTOPOT'O UCIIOJIB3YOTCA MAaTCMATUICCKUC CPCACTBA.

8-it kiacc. Anredpa (Maxapuiues 1O. H., Munorwxk H. I'., Hewkos K. H., u op. noo

peo. Tenakoeckozo C. A. «Anzeopar, IPOCBEII[EHUE, 2016)

Hcnonvzosamow Inpu pCemICHUN MATCMATHUYCCKUX 3aJad, HX 00OCHOBaHMU H
IIPOBCPKEC HaﬁﬂeHHOFO PCHICHUA 3HAHUC O:

anredpandecKoi IpoOdr; OCHOBHOM CBOMCTBE ApOOH;
IpaBuUIax JEHCTBUH C anredpanyecKuMu ApoOsaMu;
CTENEHSX C LIEJBIMU MOKAa3aTeIsIMU U UX CBOWCTBAX;
CTaHJAPTHOM BUJE YNCIIA;

k o
CI)YHKHI/IHX y= kx+b , Y= X2 . y=_, UX CBOUCTBAax " Fpa(I)I/IKaX;
X

HNOHSTUU KBAaJIPaTHOT'O KOPHS U apU(PMETUUECKOTO KBAIPATHOTO KOPHS;
CBOMCTBax apu(PpMEeTUUECKUX KBAJPATHBIX KOPHEH;

byHKUIUU Y = Jx , eé cBoiicTBax n rpaduke;

dbopmyIe 1 KOpHEH KBaIpaTHOTO YpaBHEHUS,

Teopeme Buera mii npuBeIEHHOTO U OOLIET0 KBaJAPAaTHOTO YPAaBHEHHS;

OCHOBHBIX METOJIaX pELIEHUsI UEIbIX PALMOHAIBHBIX YpPaBHEHUMH: METOHAE

PAa3JI0KCHUA HAa MHOKUTCIN U METOAC 3aMCHBI HCPI3B€CTHOI>1;

METOJIE PEeIICHUS IPOOHBIX PAIlMOHAILHBIX YPaBHEHUH;

OCHOBHBIX METOJ[aX PEIICHUS CHCTEM PAIlHOHAIBHBIX YPaBHCHUH.

Coxpawams anredpanyeckue Qpoou;

8bINOIHAMb ApU(PMETHIECKUE TCUCTBHS C AITeOPanIeCKIUMHU JPOOSIMH;
UCNOIb306aMb CBOWCTBA CTCTICHEH C IICJIBIMH ITOKa3aTeIsIMHU TIPU PEIICHUH 33]1a4;
3anucvléams YUCIIa B CTAHIAPTHOM BHJIC;

8bINOIHAMb TOKICCTBCHHBIE TPe0Opa30BaHUs PAIlMOHATLHBIX BBIPAKCHUI;

cmpoums Tpadpuku QGyHKOHE y=kx+b, y=x*, Y=— U HUCHOOIB30BaTh HX
X

CBOMCTBA IIPU PELICHNUU 3a/1a4;

3aj1a4;

3aj1a4;

8bIYUCAAMD APUPMETUUECKNE KBAIPATHBIE KOPHH;
npumeHsims CBOMCTBA apu(PMETUYECKUX KBaJAPATHBIX KOPHEH IPU pelICHUU

cmpoums TpauK QYHKIMH Y = /X ¥ HCIIOIB30BATh €T0 CBOWCTBA NPH PEIICHNN



- pewiams KBaJIpaTHbIE YPABHEHUS;

- npumensams TeOpeMy Buera nmpu pemeHuu 3aauy;

- pewiams 1EIble PALIMOHAJIbHBIE YPABHEHUSI METOI0M Pa3JI0KEHUS HA MHOKHUTEIH
¥ METOJIOM 3aMEHbI HEU3BECTHOM;

- pewiams APOOHBIE YpaBHEHHUS,

- peuiams CUCTEMBI PAIlMOHAIIHBIX YPaBHEHUH;

- pewiamb TEKCTOBBIE 3a/layd C TOMOIIbIO KBAJPATHBIX M PallMOHAIBHBIX
ypaBHEHUH U UX CUCTEM;

- HaxoO0umbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX
UCITOJIB3YIOTCSI MAaTEMAaTUYECKHUE CPECTBA;

- co30asamb NPOAYKT (pe3yJabTaT NPOEKTHOU AEATENBHOCTH), A1 U3YyYEHUS U
OMMCaHMUS KOTOPOTO UCIOJIb3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.

8-if kaacc. I'eomerpust (Amanacan JI. C., bymyszoe B. @., Kaoomuyes C. b.
«l'eomempusn 7-9», IPOCBEII[EHHE, 2018)

Hcnonv3o6ams TIpU pEIICHUHM MaTEeMaTHYECKUX 3aJad, HUX OOOCHOBAHMHM U
IIPOBEPKE HANJAECHHOTO PELIEHUS 3HAHUE O:

- ONpEACNICHNH MapajuiesiorpaMMa, pomOa, NpPSIMOYIOJIbHUKA, KBajpaTa; WX
CBOMCTBAax M MPU3HAKAX;

- ONPENEIICHUU TPAIICLIUU; IIIEMEHTAX TPalELUN; TEOPEME O CPEAHEN JTMHUN
Tpaneuuu;

- ONPENEIICHUH OKPYKHOCTH, KPyra U UX JJIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- ONPEIEIICHUH U CBOMCTBAX KACaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JBYX KacaTeJbHBIX, TPOBEAEHHBIX U3 OJHON TOUYKH;

- ONPENEJICHUH BIIMCAHHOW U OMMCAHHOM OKPY’KHOCTEW, NX CBOWCTBAX;

- ONpEACNCHUH TPUTOHOMETpUYecKHe (YHKLIMH OCTPOTO yria, OCHOBHBIX
COOTHOILIEHUI MEXAY HUMU;
npuémMax perieHus: NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,;
TPUTOHOMETpHUUECKUX (PyHKIMAX yriioB oT 0 1o 180°;
TEOpPEME KOCHHYCOB M TEOPEME CHHYCOB;
npuémMax penieHus! IPOU3BOJIBHBIX TPEYTOJIbHUKOB;
dbopmynax s TUIOHIAAN TPEYTOJIbHUKA, TapaljIeIorpaMMa, Tpaneuu;
teopeme [Tudaropa.
Ilpumensimob IPU3HAKYU U CBOICTBA MapajljieiorpaMma, pomoa, npsMOyroJIbHHUKA,
KBaJpaTa IpH peIICHUH 3a1aY;

- pewiams NPOCTEUILNE 3aa4U HA TPANECLUIO;

- HaxoOumbs TPAyCHYIO MEPY YTJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTAHABIIMBATh
UX PABEHCTBO;

- npumeHamb CBOWCTBA KACATENBHBIX K OKPY’KHOCTH IIPY PELICHUN 33134,

- peuiams 33241 HA BIIMCAHHYIO U OIIMCAHHYIO OKPY>KHOCTb;

- 8bINOJHAMb OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHMS C IOMOILBIO IUPKYJIS U
JINHEUKH;

- HaXo0Oumb 3HAYCHHsS] TPUTOHOMETPUYECKUX (YHKIUH OCTPOTO yria depes
CTOPOHBI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA;

- npuMeHsAmMsb COOTHOLICHUS MEXIYy TPUTOHOMETPHUUYECKMMH (DYHKUUAMU TMPH
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pEIIeHNH 3a71a4; B YaCTHOCTH, 10 3HAYEHUIO OHOU M3 (QYHKIIMA HAXOAUTH 3HAYCHUS BCEX
OCTaJIbHBIX;

- peuiams IPSIMOYTOJIBHBIE TPEYTOILHUKH;

- c800umb pabOTy C TPUrOHOMETpUYECKUMH PyHKIHsIMA yTI0B oT 0 10 180° Kk
CJIy4ar0 OCTPBIX YTJIOB;

- npumensims TEOPEMY KOCUHYCOB M T€OPEMY CHHYCOB IPH PEIICHUH 33]1aY;

- peuiams IPOU3BOJIHHBIC TPEYTOJILHUKH;

- HAXoO0ums TIOUIAJNA TPEYTOJIHHUKOB, MAPAIICIIOTPAMMOB, TPAIICIIHA;

- npumensme Teopemy Ilucdaropa npu pemeHnn 3anad;

- HAxXoO0umv MPOCTEHIIINE TEOMETPHUUECKHUE BEPOITHOCTH;

- HaxoO0umbv PEUICHUS «KU3HCHHBIX» (KOMIIETCHTHOCTHBIX ) 33]71a4, B KOTOPBIX

UCIIOJIB3YIOTCSl MATEMAaTUYECKUE CPECTBA;
- co30asamb NPOIYKT (pe3yabTaT MPOEKTHON ACSTENbHOCTH), AJIsl U3YUCHUS U
OMMCaHMUs KOTOPOTO UCHOJIb3YIOTCSI MAaTEMAaTUUECKUE CPENICTBA.

9-if knace. Anredopa (Makapuwiues 10. H., Munowk H. I'., Hewuxos K. H., u op. noo
peo. Cysopoesa C. b. «Anzeopa», IPOCBEIIIEHHE, 2017)

Hcnonvzoeams nipu pellIeHUN MaTEMaTHYECKUX 3a/1a4, KX 0OOCHOBAaHUH U ITPOBEPKE
HaWJICHHOTO PELICHHS 3HAHUE O:

- CBOMCTBAaX YHCJIOBBIX HEPABEHCTB;

- METOJIaX peIEHUs JTUHEHHBIX HEPABEHCTB;

- CBOICTBax KBaJIpaTUYHON (QYHKIIHH;

- METOJIax PeLICHUs KBaJAPATHBIX HEPABEHCTB;

- METOJI€ NHTEPBAJIOB JUJISl PELICHUS pallMOHAIBHBIX HEPABEHCTB;

- METOJIaX PEIEHUsI CUCTEM HEPABEHCTB;

- CBOICTBax U rpaguke PyHKIUY y = X" IPU HATYPATIBHOM N;

- ONPENEIICHNH U CBOMCTBAX KOPHEW CTENEHU N,

- CTENEHSX C pallMOHAIBHBIMU MTOKA3aTENISIMU U UX CBOMCTBAX;

- OIpeNleJIeHUH U OCHOBHBIX CBOMCTBax apupmeTuyeckoi nporpeccun; popmyse
JUTSL HAXOXKJIEHHSI CYMMBI €€ HECKOJIBKHUX NIEPBBIX WICHOB;

- OIpeNleJICHUH U OCHOBHBIX CBOMCTBaX reOMETpUYECKOM nporpeccun; hopmye
JUTSL HAXOXKJICHHUS] CYMMBI €€ HECKOJIBKHUX NEPBBIX YWICHOB;

- dopmysie sl CyMMbl OECKOHEYHOM T'€OMETPUYECKOW TMPOTPEecCUd  CO
3HaAMEHATEJIEM, MEHbBIIIUM 110 MOAYIIO €AUHUIIBI.

- Ucnonv3zoéames  CBOWCTBA  UYWCIOBBIX HEPABEHCTB JJIsi  MPeoOpa3oBaHUs
HEPaBEHCTB;

- 00Ka3b16amb MPOCTEUILINE HEPABEHCTBA;

- peuwiams JTUHEUHbIC HEPABEHCTBA;

- cmpoumb TpaduK KBaAPATUUHOW (PYHKIIMU U UCTIOIB30BATh €T0 MPHU PEIICHUN
3a/ay;

- pewiams KBaJIpaTHbIE HEPABEHCTBA,

- pewiams pallMOHAJIbHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

- pewiams CUCTEMbI HEPABEHCTB;



- cmpoums TpaPuk GyHKIHUH Y = X"
pEIIeHNH 3a/1a4;
- HaxoO0umbs KOPHU CTETIEHHU N;

MIPU HATYPaJIHLHOM N U UCTOJIb30BATh €T0 MPH

- UCnonb306amb  CBOWCTBA  KOPHEM  CTEMEHHM N OpU  TOXKIECTBEHHBIX
npeoOpa3oBaHUsIX;

- HaxoO0umbs 3HAYEHUS CTETICHEN C pallMOHAIbHBIMU MTOKA3aTESIMU;

- pewiams OCHOBHBIE 33]1a4M Ha apu(PMETHUECKYIO i T€OMETPHICCKYIO TPOTPECCHUH;

- HaxoO0ums CyMMY OE€CKOHEUHOU reOMEeTPUIECKON MPOTPECCHH CO 3HAMEHATENEM,
MEHBIIIMM TI0 MOJIYJIIO €IUHUIIBI,

- HaxoO0umbs PEUICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPEICTBA;

- co30asams MPOAYKT (Pe3yJbTaT MPOECKTHOU ESITEIBHOCTH), ISl U3YUYCHUS U
OTNUCAHUSI KOTOPOT'0 UCIOJIb3YIOTCSI MAaTEMAaTUUYECKUE CPEJICTBA.

9-ii kaacc. 'eomerpust (Amanacan JI. C., Bymyszoe B. @., Kaoomues C. b. «l eomempus
7-9», IIPOCBEII[EHHE, 2018)

Hcnonvzosams nipu pellIeHUN MaTEMaTUYECKUX 3a]1a4, UX 0OOCHOBaHUM U IPOBEPKE
HaWJICHHOT'O PELIECHNs 3HAHUE O:

- NMpU3HAKax NoJ100Us TPEYTrOJIbHUKOB,

- TEOPEME O NMPOIOPLUOHATBHBIX OTPE3KAX;

- CBOICTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IPONOPUHUOHAIBHBIX OTPE3KAX B MPSAMOYTOJIBHOM TPEYTOJIbHUKE;

- TIPONOPLIMOHAJIBHBIX OTPE3Kax B KPYTE;

- TeopeMe 00 OTHOLIEHUH TUIoLIaiel 0TOOHBIX MHOTOYT OJIbHUKOB;

- CBOMCTBaX MPaBWJIbHBIX MHOTOYT'OJIbHUKOB; CBA3U MEX1Y CTOPOHOU MPAaBUIILHOTO
MHOT'OYT'OJIbHUKA U palnyCaMH BIMCAHHOTO U ONMMCAHHOTO KPYTOB;

- OIlpeNleJIeHUH JUIMHBI OKPYKHOCTH U (hopMyJie i €€ BbIUMCIICHHUS,

- (hopMyIie MIOIMIAAN MPABUILHOTO MHOTOYTOJIbHUKA;

- OMpEAENCHUH IUIOIIAIU KpyTa U (hopmyie 11t €€ BIYUCIeHUs; GopMyie I
BBIUHCJICHUSA IUIOIIA/IEN YacTen KpyTa;

- IIPaBUJIE HaXOXKJICHUS CYMMBI M Pa3HOCTH BEKTOPOB, IPOU3BEICHUS BEKTOPA HA
CKaJISIp; CBOMCTBA ATUX ONEpaLUi;

- OIIPEAEIICHNH KOOPAMHAT BEKTOPA U METO/AX UX HAXOXK/ICHHUS,

- TIpaBWJIC BBHITTOJIHEHHI OTNepaIiii HaJl BEKTOpaMU B KOOPJAUHATHOU (hopMme;

- OMpEeNeJeHUH CKaJIPHOIO TIPOU3BEICHUS BEKTOPOB U (opmyne uis ero
HaXOXKIEHUS;

- CBSI3U MEXKJly KOOPJAMHATAMU BEKTOPOB U KOOPJAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPJMHATHBIM METO/IAX PEIICHUsS T€OMETPUUECKHX 3a/1ay.

- popmynax oOBEMA OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUryp:
napajjienenuneaa, Kkyoa, mapa, [uIMHIpa, KOHyca.

- Ilpumenamo IpU3HAKU 1TO100US TPEYTOJBHUKOB NPU PEILICHUU 3a/1a4;

- peuiams NPOCTEUIINE 3aJa4l Ha TPONOPLUHUOHAIIBHBIE OTPE3KH;

- peuiams NPOCTEUIINE 3aJa41 HA IPABUIIbHBIE MHOTOYTOJIbBHUKH;

- HAxX0O0ums JUIMHY OKPYKHOCTH, IUIOIIA/Ib KPyTa U €ro 4YacTeu;

- 8bINOJHAMb ONIEPALMU HAJ BEKTOPAMH B TEOMETPUUECKON U KOOPAMHATHON

dopwme;
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- HAX0O0UumMb CKaJSIPHOE TPOU3BENEHUE BEKTOPOB M MPHUMEHSTh €ro Jyist
HAXO0XKJICHUS PA3TUYHBIX T€OMETPUUECKIX BEITUUUH;

- pewiams TEOMETPUUECKUE 331a4l BEKTOPHBIM U KOOPAWHATHBIM METOJIOM;

- npumMeHams TEOMETpUYECKHe MpeoOpa3oBaHMs IUIOCKOCTH TIpU  PELICHUU
reOMETPHUECKUX 3a/1a4;

- HaxoOumb OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYD:
napajienenunena, Kyoa, mapa, uIMHApa, KOHyCa;

- Hax0O0umb PeIIeHNs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMaTHUECKUE CPE/ICTBA;

- co30asams NPOAYKT (Pe3yabTaT MPOCKTHOM EATENFHOCTH), A U3yUCHUS U
OIHCaHUs KOTOPOTO UCTIONB3YIOTCS MaTEMaTHYECKHE CPEICTBA.

Pezvnamuenvie YY/I.

5-6-i1 k1accot

— CaMOCTOSITENIbHO oOHapyxcueams W (HOPMYIUpPOBaTh y4yeOHYIO0 Npodiemy,
ONpeaeNATh Ueb YYEOHOU AeATENbHOCTH, BHIOMPATh TEMY IPOEKTA;
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— 8b106U2aAMb BEPCUU PELIEHUS MPOOJIEMbI, 0CO3HaBaTh (M UHTEPIPETUPOBATH B Cllydae
HEOOXOJMMOCTH) KOHEUYHBIM pe3ylbTaT, BBIOMpaTh CPEACTBA JOCTHXKEHUS IENU U3
MPEIJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENBHO;

— cocmasiamy (MHAUBUIYAIbHO WJIM B TPyNNe) IUJIaH pEHIeHUus MpoOIeMbl
(BBITIOJIHEHUS TTPOEKTA);

— paboTas mo IUIaHy, c8epsAmb CBOU NEUCTBUSA C IIENbI0 M, MPU HEOOXOIUMOCTH,
WCIIPABJISITH OIIMOKU CAMOCTOSITENILHO (B TOM YHCJIE U KOPPEKTUPOBATH IJIaH);

— B JMajore C YYUTEIEM CO8EepULeHCmB08amb CaMOCTOSTEIBHO BBIpAOOTaHHBIC
KPUTEPHUH OLIEHKH.

1-9-u1 k1accot

— CaMOCTOSITENIBHO 00OHapyxcusams M @Gopmynupoéams TpoOIeMy B KIACCHOW U
WH/IMBUIYAJIbHON Y4eOHOH esaTeIhHOCTH;

— 6blogUcamb BEPCHHM PEILICHHUS MPOOJIEMbI, OCO3HAaBAaTh KOHEYHBIA pE3yINbTarT,
BBIOMpATh CPEJICTBA JOCTHKECHHUSI LIS U3 MIPEITI0KEHHBIX WM MX HCKaTh CAMOCTOSITENILHO;

— cocmaenamy (MHIWBUAYaTbHO WJIM B TpPYINeE) IUIaH pPEIIeHUS MpoOIeMbl
(BBITIOJTHEHUS TIPOEKTA);

— noobupams K K101 npodiieMe (3a1a4ue) aIeKBaTHYIO €l TEOPETUUECKYIO MOJIETb;

— pabotasg 1O TMPEIOKEHHOMY WM CaMOCTOSITENIFHO COCTAaBJICHHOMY IUIaHy,
UCNnOIb306amMb HApPALy C OCHOBHBIMM M JIONOJHUTENIbHBIE CpEACTBA (CHpaBOYHAs
JUTEpaTypa, CJI0KHbIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPO8amsb CBOIO MHAMBUAYAIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHUIO;

— pabomambs TO CAMOCTOSATEIBHO COCTaBJICHHOMY IIJIaHY, CBEPSSICh C HUM U C LEJNbIO
JESTEIbHOCTH, UCTIPABIIsisl OIIMOKH, UCTIONb3Yys CAMOCTOSTENbHO MOJOOpaHHbBIE CPEACTBa
(B ToM uucie u Unrepuer);

— cBOOOJIHO 10/16306ambCsl BBIPAOOTAHHBIMU KPUTEPUSIMU OLICHKU M CAMOOLIEHKH,
UCXO/s U3 LIEJIM U UMEIOIINXCS] KPUTEPHUEB, pa3inyas pe3yJbTaT U CIIOCOObI JeHCTBU;

— B XO/I€ MIPEICTaBICHU MMPOCKTA 0a8amb OYeHK) €TO pe3ybTaTaM;

— CaMOCTOSITENILHO 0CO3HABAMb IPUUMHBI CBOETO YCIIeXa UM HeycleXa U HaXOAUThb
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIEXa;

— yMemb OyeHums CTENEHb YCIENIHOCTH CBOCH WHIANBUAYyATbHONW 00pa3oBaTeIbHOMN
NeSITeIIbHOCTH;

— 0asamv OYyeHK)y CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KakoB s»),
OTIpE/ICTIATh HAMPABJICHHS CBOETO PA3BUTHUS (KKAKUM S XOUY CTaTh», «4TO MHE JJIS 3TOTO
HAJIO C/ICJIATh»).

Cpedcmeom opmuposanusi perynaTuBHbIX Y'Y ]l ciyXaT TeXHOJOTUs MPOOJIEMHOIO
auajora Ha JTane W3yYeHHWs] HOBOTO MaTepualia ¢ TEXHOJIOTHUS  OICHUBAHUS
00pa3oBaTeNbHBIX TOCTIKEHUH (YI€OHBIX YCTIEXOB).

Ho3nasamenvnuie Y }ﬂ.’

5-9-i1 knaccwt

— AQHATU3UPOBAMb, CPABHUBAMD, Kldccuduyuposams u 0606wams HaKTHI U SIBICHUS,

— ocywecmenams CpaBHEHHE, CEPHALINIO U KITACCU(PHUKAIINIO, CAMOCTOSITEIIFHO BRIOUPAsT
OCHOBaHUS U KPUTEPUU /ISl YKa3aHHBIX JIOTHUECKUX OIEPAIHii; CTPOUTH KIACCU(PUKAITUIO
MyTEM AUXOTOMUYECKOTO JIeTICHHsI (HA OCHOBE OTPUIIAHNA);
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— cmpoumsb JOTHYECKHM OOOCHOBAHHOE PACCY)KICHHE, BKIIIOUYAIOIIEE YCTaHOBIICHUE
IPUYUHHO-CJICICTBEHHBIX CBSA3CH;

— c030a6amb MaTeMaTHYECKHE MOJIEIIN;

— COCTaBJIATh TE3UCHI, PA3IUYHBIC BHIbI IUIAHOB (IPOCTHIX, CIOXKHBIX H T.IL).
[TpeoOpa3oBbIBaTH HHGOPMAIKIO U3 OJHOIO BH/A B APYToi (TaOIHIly B TEKCT, IHarpaMMy
¥ 1p.);

— 8bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMAILIHH.

— ymems onpeoensims BO3MOKHBIC HCTOUHUKH HEOOXOIUMBIX CBEIACHHM, TPOU3BOIUTh
TIOMCK HH(OpPMAIIMH, aHATH3UPOBAThH M OIICHUBATH €€ IOCTOBEPHOCTD.

— IOHHUMAs IO3HUIMIO APYTOro 4YeloBeKa, pasziudams B €ro PEUd: MHEHHE (TOUKY
3peHus), JOKa3aTeIbCTBO (apryMEHThI), (haKThl,; THIOTE3bI, aKCHOMBI, TeOpuH. J{Js1 3TOTO0
CaMOCTOSITCIIBHO HMCIIOJIb30BaTh Pa3IMUHbIC BHbI YTCHHUSA (H3ydaroliee, IpOCMOTPOBOE,
03HAKOMHTEIILHOE, TOMCKOBOE), MPUEMBI CITYIIAHMS.

— caMOMy co30aéamb WCTOYHHKH HH(DOpPMAIMM pPAa3HOrO0 THIA M VIS Pa3sHBIX
ayJIuTOpHiA, CcoOMI0IaTh WHGOPMAIIMOHHYI0 THTHEHY M IpaBWia HWHGOPMAIIMOHHON
0e3011aCHOCTH;

— yMemb UCHOAb308amb KOMIIBIOTEPHbIC W KOMMYHHKAI[MOHHBIC TEXHOJIOTHH Kak
UHCTPYMEHT I JIOCTMDKCHHUS CBOWX IleJied. YMeETh BBIOMpaTh aJCKBaTHBIC 3ajaue
UHCTPYMEHTAJILHBIC TPOrPaMMHO-AIIIapaTHBIE CPEJCTBA U CEPBHCHI.

Cpeocmeom @opmuposanus To3HaBatenbHbIX YVY]l cimyxar ydeOHbI Marepuan u
IPEXJIe BCEro MPOAYKTUBHBIE 3aJaHUsl y4€OHUKA, MMO3BOJISIONINE MTPOJIBUTAaThCA 10 BCEM
LIECTU JIUHUSAM Pa3BUTHSL.

1-a JIP — Ucnonp30BaHne MaTEMAaTUYECKUX 3HAHUM T PELIECHUS] PA3TUYHBIX
MaTeMaTUYECKMX 3a7a4 U OLIEHKH ITOJIyYEHHBIX PE3yJIbTaTOB.

2-51 JIP — COBOKYITHOCTh YMEHHI MO UCHOJIb30BAHUIO JOKA3aTEIbHON MaTEMAaTUYECKOM
peun.

3-s JIP — CoBOKynmHOCTh YMEHUIA 110 paboTe ¢ uHpOopMaIueid, B TOM YUCIIE U C
Pa3IMYHBIMM MAaTEMATHYECKUMH TEKCTAMM.

4-5 JIP — YMeHns UCOJIb30BaTh MATEMATUUECKUE CPEACTBA U1l U3YUEHHUS U ONMCAHUS
peaNbHBIX NPOLIECCOB U SIBJICHUM.

5-s JIP — He3aBUCMMOCTD U KPUTUYHOCTD MBIIUICHHUS.

6-sg JIP — Boss 1 HACTOWYMBOCTH B JOCTHKEHUH LIEJTH.

Kowm VHUKAamueéHble A ﬂ .

5-9-u1 knaccwt

— CaMOCTOSITEIIEHO Op2aHU306bl6ams YIeOHOE B3aUMOICUCTBUE B TPYMIIE (OMPEACIIATh
0011IMeE 11eJIH, IOTOBApPUBATHCS APYT C IPYTOM H T.1.);

— OTCTaMBasi CBOIO TOUKY 3PCHHUSI, NPUBOOUMb apeyMeHmbl, TIOATBEpK1as ux hakTamu;

— B JIUCKYCCUU YMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YUHUTBCS KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C IOCTOMHCTBOM NPU3HABANb
OIMMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAs TO3ULUIO IPYTOro, pa3iuyams B €ro peuu: MHEHUE (TOUKY 3peHus),
JI0OKa3aTeIbCTBO (APTyMEHTHI), (DAKTHI; TUTIOTE3bI, AaKCUOMbI, TCOPHH;

— yMemb B3TJISIHYTh Ha CUTYAIUIO C HHOM MO3UIIUU U 00208apu8amuvcsi C JTIOJbMHA UHBIX
MO3UIINH.

Cpeocmeom Gdopmuposanuss KOMMYHUKATUBHBIX YVY]J| choyxaT TeXHOJOTHs
npoOJieMHOro auanora (moOyXIaroIui ¥ MOIBOISIINKN TUAJIOT) U OpraHu3aius paboThl B
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MaJIbIX TIpPyIIax, TakKXC  HCIIOJb30BAHHC Ha  YpPOKax J3JICMCHTOB  TCXHOJIOIMH
MNPOAYKTUBHOI'O UTCHMUA.

Dopmuposanue UKT-komnemenmuocmu o0yuaroujuxcs.

[Ipu  w3yuenum  ydeOHOro mpeaMera  OOyYaloOIIUECs  YCOBEPLICHCTBYIOT
npuoOpeTEHHBIC HAa NIEPBOU CTYIICHU HABBLIKU PAdombl ¢ uHgopmayueil v TOMOIHAT UX.
Onu cMoryr paboTarh C TEKCTaMH, MPeoOpa3oBBIBATH M  HHTEPIPETHPOBATDH
COJIepIKallylocsl B HUX HHPOPMAIIHIO, B TOM YHUCJIE:

* CUCTEMaTU3UpPOBaTh, COMOCTABIATh, AHATU3UPOBATh, 0000IIaTH W HHTEpIpeE-
TUPOBaTh MHGOPMALIHIO, COJIEPXKAILYIOCS B TOTOBBIX MH(GOPMAIIMOHHBIX 00bEKTaX;

* BBIICTISATh TJIABHYIO U U30BITOYHYIO HWH(GOPMAIMIO, BBIMNOJIHATH CMBICIOBOE
CBEPTHIBAaHUE BBIJICTICHHBIX (DaKTOB, MBICIEH; MPEACTaBIsATh MHGOPMAIMIO B CKATOU
cioBecHoM (opMme (B BUJIE IJIaHA WJIM TE€3MCOB) M B HAIJISIIHO-CUMBOJIMYECKOU (popme (B
BUJie TabmuIl, TrpaduuecKuxX CXeM M JuarpaMmm, KapT TOHSATHA — KOHIENTYaJIbHBIX
JMarpaMm, OOPHBIX KOHCIIEKTOB);

* 3aIIOJTHATH U JOTIOJHATH TAOJIHIIBI, CXEMBI, THArPaMMbI, TEKCTHI.

OOyuaromuecs yCOBEPIICHCTBYIOT HaBBIK NOUCKA UHGDOpMAyuu B KOMIIBIOTEPHBIX U
HEKOMITBIOTEPHBIX HWCTOYHHUKAX HWH(POPMAINHA, MPUOOPETYT HABBIK (OpMyIHpOBAHUS
3allPOCOB U OIIBIT UCTIOIH30BAHMS MOUCKOBBIX MalIMH. OHU HAY9aTCs OCYIIECTBISTH TOUCK
nHpopmaruu B IHTepHETE, MKOJLHOM HHPOPMAIIMOHHOM IMPOCTPAHCTBE, 0a3ax MaHHBIX U
Ha TEPCOHAJHLHOM KOMIIBIOTEPE C WCIOIb30BAHHEM ITOMCKOBBIX CEPBUCOB, CTPOUTH
MIOMCKOBBIE 3aMPOCHl B 3aBUCHUMOCTH OT IEJNH 3alpoca U aHAIM3UPOBATH PE3yIbTAThHI
MIOHCKA.

OOGyu4aronuecst TpruoOpeTyT MOTPEOHOCTH MTOMCKA JOTOJHUTEIbHOW HHGOPMAIIUN JIJIs
pereHust y4eOHbIX 3a/7ad M CaMOCTOSITEIbHOW MO3HABaTEIbHOU JESTEIHHOCTU; OCBOSIT
a¢exTuBHBIE MPUEMBI TIOUCKA, OPTAHU3AIMN U XPAHEHHs UHPOPMAIIMK HA TIEPCOHATEHOM
KOMITbIOTEpE, B HMH(OpPMAIMOHHOW cpefe yupexnaeHus u B HHTepHere; mpuoOpeTyT
NEePBUYHBIC HABBIKK (POPMUPOBAHUS M OpPraHU3AIMH COOCTBEHHOTO WH(MOPMAIMOHHOTO
IIPOCTPAHCTBA.

OHM yCOBEpIICHCTBYIOT yMEHHE IepenaBatb WH(GOpMAIMI0O B YCTHOH Qopme,
COMPOBOXKIAEMON ayAMOBU3YyaIbHOU MOAAEPKKOM, U B MUCbMEHHOU (hopme runepmenua
(r. e. coueraHus TEKCTa, M300paKEHUs, 3BYKa, CCBHUIOK MEXIy pa3HbIMU
UH(OPMAITMOHHBIMU KOMITOHEHTAMHU ).

OOyuaromuecss CMOTYT HCIIOIb30BaTh MH(POPMAIUIO JJII YCTAHOBJICHUS MPUYUHHO-
CJIICICTBEHHBIX CBSI3€M W 3aBUCHUMOCTEH, OOBSICHEHMH W J0Ka3aTelIbCTB (AaKTOB B
pa3sMUYHBIX YYEOHBIX W TMPAKTUUECKUX CHUTYyaIUsAX, CHUTYallUsX MOJCIUPOBAHUS U
MIPOCKTUPOBAHUS.

BrIlTyCKHUKH TOTy4aT BO3MOXKHOCTh HAYYHTBHCS CTPOUTH YMO3AKIIOUCHHUS U
NPUHUMATh PEIICHUS Ha OCHOBE CAMOCTOSTENILHO TMOJMyYeHHOW HH(OpMAIH, a TaKKe
OCBOUTH OIBIT KPUTHYECKOTO OTHOIICHHS K IMOJTy4aeMod HHQOpPMAIMH Ha OCHOBE €&
COTIOCTaBJICHUS ¢ WH(OpMaIeld U3 IpyruX MUCTOYHUKOB W C MMECIONIUMCS YKU3HCHHBIM
OTIBITOM.

OcHoebl yuebHo-ucci1e006amenbcKoil U nPOeKmHoOll 0esmeabHoOCmu.

B xoxe um3ydeHws Bcex y4eOHBIX MPEAMETOB OOYYAIOIIUECS MPUOOpPenyn Onvim
RPOEKMHOU 0essmebHOCmU Kak 0co00i (GopMbl yueOHOUM paboThI, CHOCOOCTBYIOIIEH
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BOCIIUTAHUIO CaMOCTOSITEIbHOCTH, WHHMIIMATHUBHOCTH, OTBETCTBEHHOCTH, HOBBIIICHUIO
MOTHBAIMU U 3()PEKTUBHOCTH Y4EOHOU NEATEIHHOCTH; B XOJI€ peau3allid UCXOIHOTO
3aMbICiia Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BBIOUpATH aJICKBATHBIC CTOAIICH
3a7a4e CpPeACTBa, MPUHUMATh PELIEHUS, B TOM YHUCJIE U B CUTyalUsIX HEOMPEACIEHHOCTH.
OnHu mosTydaT BO3MOXKHOCTh Pa3BUTh CITIOCOOHOCTH K pa3pabOTKe HECKOJBKUX BapUaHTOB
pEIIeHN, K TIOMCKY HECTaHJAPTHBIX PEIICHWH, MOWCKY W OCYIIECTBICHUIO Hambosee
MPUEMIIEMOTO PEIIEHUS.

B xoze murannpoBaHus W BRIMTOTHEHUS YI€OHBIX HCCICIOBAHUN 00yJarONTUecss OCBOST
YMEHHUE oOnepuposams eunome3amy KaK OTIMYUTEIbHBIM HMHCTPYMEHTOM HAy4YHOTO
paccyXaeHus, TPUHOOPETYyT OIBIT PEIICHWS WHTCIUICKTyalbHBIX 3a/lad Ha OCHOBE
MBICJICHHOTO MMOCTPOCHUS PA3IMYHBIX IPEANOIO0KEHUNA U UX TOCIEAYIOLIECH TPOBEPKH.

B pesynbTaTe neneHanpaBieHHON y4eOHOM NeATeIbHOCTH, OCYIIECTBIIIEMO B hopmMax
VUuebH020 UCce008aHusl, yuebH020 NpoeKkma, B X0 0C80EHUSL CUCMEMbL HAYYHbLX NOHAMULL
y BBIITYCKHUKOB OYyAYT 3aJI0’KEHBI:

* IOTPeOHOCTh BHHUKAaThb B CYTh H3Yy4YaeMbIX MpPOOJEM, CTaBUTb BOIPOCHI,
3aTpParuBarOlINe OCHOBBI 3HAHWMW, JIMYHBIM, COLMAJIbHBIN, WCTOPUYECKHUN KU3HCHHBIN
OIIBIT;

* OCHOBBI KDUTUYECKOTO OTHOIICHUS K 3HAHUIO, ’KU3HCHHOMY OIIBITY;

* OCHOBBI ICHHOCTHBIX CY>XJEHHUMN U OLICHOK;

* YVBAXKCHUE K BEIWYUIO YEJIOBEUECKOrO0 pa3yMa, IO3BOJSIONIETO MPEOA0JIEBATH
HEBEXKECTBO M MNPEAPACCYAKH, Pa3BUBATH TEOPETUUYECKOE 3HAHUE, IPOIABUIATHCA B
YCTAHOBJIEHUH B3aMMOIIOHUMAHUS MEXAY OTIEIIbHBIMU JIFOABMH U KYJIbTYPaMH;

* OCHOBBI TIOHMMAaHUS TNPUHIUITAAILHOW OTPAHWMYEHHOCTH 3HAHUS, CYIIECTBOBAHUSA
PA3JIMYHBIX TOYEK 3PEHUS, B3IJISAI0B, XapaKTEPHBIX JJISl PA3HbIX COLMOKYJIBTYPHBIX Cped U
BIOX.

Ilpeomemmnvwie pesyromamot 00yueHnus.

H3y‘l€HI/I€ MaTeMaTHUKH B OCHOBHOM IIIKOJIC Ja€T BOSMOXXHOCTbD O6yanOH_II/IMCSI
A0CTHUYDb CIICAYIOIOUX PE3YJIbTATOB PA3BUTUS:

Mamemamuxa. Anzeopa. I eomempus.

HarypajbHbie ynciaa. [poou. PanuonanbHbie unciia

BpinyCKHUK Hay4uuTCS:

* IOHUMATh OCOOEHHOCTH JICCATUYHOU CUCTEMBI CUMCIICHUS

* OIIEPUPOBATH MOHATUSIMHU, CBI3AHHBIMU C JCIIMMOCTBIO HATYPaJIbHbBIX YHUCEIT,

* BBIp@XKaTh YHMCJIa B DKBUBAJEHTHHIX (opmax, BbIOMpas HanOoyiee MOIXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYyallUU;

* CPaBHUBATH U YIIOPSAIOUYMBATH PallMOHAJILHBIC YHCIIA;

* BHIIOJHATh BBIYUCIICHUS C PANUOHAIBHBIMU YHUCIAMH, COYETash YCTHbIE H
MUChbMEHHBIE TPUEMBI BEIYUCIICHUHN, TPUMEHEHHUE KAJIbKYJIATOPA;

* HCTIOJIb30BaTh MOHATUS M YMEHUSI, CBSI3aHHbBIC C MPOMOPIMOHATLHOCTHIO BEJIMYMH,
MPOIIEHTAMHM, B XOJI¢ PEIICHUSI MaTEMAaTHUECKUX 3a7a4 U 33J1a4 U3 CMEKHBIX MPEIMETOB,
BBITIOJTHSATH HECJIOKHBIE TPAKTUUECKUE PACUETHI.

Buinycknuk nonyuum 603moorcnocms:

* HOZHAKOMUMbCSL C NO3UUUOHHbIMU CUCMEMAMU CYUCTEeHUs C OCHOBAHUSMU,
omauynvimu om 10;
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*yenyoums U pazéumv NpeoCmAagieHusi O HAMYPAIbHbIX YUCIAX U CEOUCMBAX
oeaumocmu,

* HAYUUMbCA UCNOIb308AMb NPUEMBL, PAYUOHATUSUPYIOUJUE BbIYUCTIEHUS, NPUOOpecmu
NPUBLIYUK)Y KOHMPOIUPOBAMb GbIUUCICHUS, 8b10UPASI NOOXO0OAWULL 0TI CUMYaAYUU CHOCOO.

JleicTBUTEIbHBIE YHCJIA

BBITTyCKHUK HAYYUTCS:

* ICTIOJIb30BaTh HAYAJILHBIC MPEICTABIICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHCEIT;

* OIIEPUPOBATH MOHATHEM KBAAPATHOTO KOPHS, IPUMEHSTH €TO B BEIUUCIICHUSX.

Buinycknux nonyyum 6o3modicHocmo:

* PA36UMb NPEOCMAsIeHUe 0 YUCIe U YUCTO8bIX CUCTEMAX Om HAMYPAIbHbIX 00
0elicmeumenbHblX Yucesl, 0 poJiu 8bIYUCTICHUL 8 NPAKMUKE;

*PA3sUmMs U yenyoums 3HaHusi 0 0eCAMUYHOU 3anUcy 0etucmeumenbHblX Yuce
(nepuoouueckue u Henepuoouyeckue opoou).

N3mepenusi, npudInKeHnsl, OLleHKU

BBITTyCKHUK HAYIUTCS:

* UCIIOJIb30BATh B XOJI€ PEILICHHUS 3a/1a4 AJIIEMEHTApHbIE MPEICTABIICHUS, CBI3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJIMYUH.

Buvinycknux nonyyum 6o3modcHocmo:

* NOHAMb, YMO YUCI08ble OAHHble, KOMOpble UCNONb3VIOMCA 0N XapaKmepucmuKy
00BEKMO8 OKPYHCAIOWE20 MUPA, AGIOMCA NPEUMYULECTNEEHHO NPUOTIUNCEHHBIMU, YUMO NO
3anucu NPUOIUNCEHHBIX 3HAYEHUN, COOePHCAWUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX,
MOJACHO CYOUMb O NOCPEUWHOCU NPUOTUNCEHU,

* NOHAMb, YMO NOCPEUHOCIb Pe3VIbIMama bl4UCIeHUN OOAHCHA OblMb COUIMEPUMA
C NO2PEUHOCMbIO UCXOOHBIX OAHHDIX.

AJiredpanyeckue BbIpaKeHHUs

BpinyCKHUK HAay4YuTCS:

* ONIEPUPOBATh TMOHSATUAMH «TOXKJIECTBO», «TOXKICCTBEHHOE TMPEeoOpa3OBaHUE,
pemarh 3a7a4u, cojeprkaiiiue OykBeHHbIE JaHHbIE; padoTaTh ¢ (hopMyIaMu;

* BBITIOJIHATh TIPEOOpa30BaHUs BBIPAKCHHUM, COACpPKAIIMX CTENEHU C LEIbIMU
MOKa3aTeNIIMU U KBaJPaTHbIC KOPHHU;

* BBITIOJIHATh TOXJCCTBEHHBIE MPeoOpa3oBaHMs PANMOHATBHBIX BBIPAKCHUNA Ha
OCHOBE MPAaBWJI ACHCTBUI HaJ MHOTOUJICHAMH U alreOpandecKuMu ApO0sIMHU;

* BBITIOJTHATH Pa3JIOKCHHE MHOTOUJICHOB HA MHOKHUTEITH.

Bulnyckruk noayuum 603mMOoMCHOCMb HAYUUMbCA:

* BBINOJIHAMb ~ MHO20UIA208ble  NPeoOpaA308aHUsl  PAYUOHAILHLIX  BbIPANCEHUI,
NPUMEHSISL WUPOKULL HAOOP CROCOO08 U NPUEMOB,

* NPUMEHAMb MOHNCOECMBEHHbIe NPeoOPA3068aHUs O peuleHus 3a0ay U3 pa3iuiHblx
pasoenos Kypca (Hanpumep, OJisi HAXONHCOEHUS HAUOONbUIE20/HAUMEHbULE2O 3HAYUEHUs.
BbIPACEHUS).

YpaBHeHus

BBITTyCKHUK HAYYUTCS:

* pelaTb OCHOBHBIE BHJbl PAUMOHAIBHBIX YPABHEHUW C OJHOM IEPEMEHHOM,
CUCTEMBI IBYX YPaBHCHUH C JBYMS TIEPECMCHHBIMH;

* IOHUMATh ypaBHCHUE KaK BAXKHEHIITYI0O MaTEeMAaTHYECCKYIO MOJICh JIUI ONIMCAHUS U
U3YYEHHUS Pa3HOOOpPA3HBIX pEalbHbIX CHUTyalldd, peliaTh TEKCTOBBIE — 3aJa4d
anredpandyeckuM MEeTOJI0M;
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* IPUMEHATh rpaduyecKue NPEACTaBICHUsS] [JIsi HUCCIENOBAHUS  YPABHEHMIA,
UCCJIEIOBAHUS U PEIICHUS] CUCTEM YPABHEHUI C IBYMSI IEPEMEHHBIMH.

Buinycknux nonyyum 6o3modrcnocmo:

* 081a0emb CHEYUAbHbIMU NPUEMAMU DeUleHUs YPABHEeHUU U CUCMeM YPAGHeHUll,
VBEPEHHO NPUMEHAMb ANNApam YpPAasHeHUl O/l peuleHus pa3HoOOpA3HbIX 3a0ay U3
Mamemamuru, CMeNCHbIX NPeoMemos, NPaKmuKU,

* npUMeHAmb epaguueckue npeocmasienus 0Jisi UCCIe008aHUsL YPAGHEHUU, CUCTEM
VpasHeHull, cooepicawux bykeenHvie Kodppuyuenmeol.

HepaBencrBa

BbINTyCKHUK HAYYUTCS:

* IOHUMATh ¥ IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIICHUEM
HEPAaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABCHCTB;

* pemaTh JUHEWHbBIC HEPABEHCTBA C OJHON NIEPEMEHHON U UX CUCTEMBI; peIIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduuecKre MpeCTaBICHNUS;

* IPUMEHSTH arlfapaT HEPABEHCTB JJIs PEIICHUS 3a]a4 U3 Pa3IMYHbIX Pa3JIeoB
Kypca.

Buinycknux nonyyum 603modcHocms Hayyumsca:

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCIBA HEPABEHCME, Y8EPEHHO NPUMEHSMb
annapam HepaseHcma OJisl peuleHusl pa3H000PaA3HbIX MAMeMamu4ecKux 3a0ay u 3a0ay u3
CMEMNCHBIX NPeOMemoes, NPAKMUKU,

* npuUMeHAmb 2paguueckue npeocmasienust Oas UCCIe008aAHUS HEPABEHCNE, CUCTEM
Hepasencmas, cooeprcawjux OyKeeHHvle Ko huyuenmol.

OcHoBHbIe IOHATHSA. UHnCI0BbIE PYHKUIMHU

BhITTyCKHUK HAYy4YUTCS:

* IOHUMAaTh M UCIOJB30BaTh (PYHKIMOHAIBHBIE TOHSATHS W S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE 0003HAYEHUS);

* CTPOUTH TpauKu dIEMEHTAPHBIX (DYHKIIMH; UCCIE0BATh CBOMCTBA YHUCIOBBIX
(GyHKIMIA Ha OCHOBE MU3y4EHHUsI IOBEICHUS UX TpadUKOB;

* TOHUMAaTh (YHKIHUIO KaK BaXXHEHIIYI0 MaTEMaTHYECKYI0 MOJENb JJIs ONMUCAHUS
MPOLECCOB U SIBJICHUN OKPYKAIOIIEr0 MHUpA, MPUMEHATh (PYHKIMOHAIBHBIN S3bIK AJIs
OIHCaHUs U UCCIEA0BAHUS 3aBUCUMOCTEN MEX Ty (PU3MUECKUMU BEIMUYMHAMMU.

BuinyckHuk noayuum 603MOMCHOCMb HAYYUMbBCSL:

* NPOBOOUMb UCCTIE008AHUS, CEA3AHHbBIE C U3YYEHUEM CBOUCME PYHKYULL, 8 MOM YUCTe
C UCNOTL308AHUEM KOMNbIOMEPA, HA OCHO8E 2pPAUKO8 U3YUEHHbIX (QYHKYUL CMpPOUmbs
bosee crodichvie epaguxu (KycouHo-3a0aHHble, C «BLIKOJIOMBIMUY MOUKAMU U M. N.),;

* UCNONBL308aMb (DYHKYUOHATbHbIE NPEOCMABNIeHUsl U CEOUCM8a OYHKYuli 074
PpeuleHUs MamemMamuyeckux 3a0a4 U3 pasiuiHulx pazoenos Kypcd.

YucioBble NMOCT€10BATEIHLHOCTH

BbIIyCKHUK Hay4duTCS:

* IOHUMATh U MCTIOJIH30BATh SI3BIK IMMOCIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJINYECKUE
0003HaueHNs);

* IPUMEHATH (POpPMYIbI, CBSI3aHHbIE C apUPMETHUYECKOH U TE€OMETPUUYECKOM
nporpeccueii, u ammapar, cOpMUPOBAHHBIN NIPU U3YUYEHUHU JPYTHX Pa3AEioOB Kypca, K
PEIICHHUIO 3a/1a4, B TOM YUCJE€ C KOHTEKCTOM U3 peaibHOM KU3HH.

BulnyckHuk nonyuum 603MOoMCHOCMb HAYYUMbCSL

* peulams KOMOUHUPOBAHHbIE 3A0AUU C NPUMEHEHUEM POPMYIL N-20 YleHd U CYMMbl
NepsbIX N YIEeHO8 apUudMemuyecKol U 2eoMempuyecKoli npocpeccuul, NPUMeHsis npu SMom
annapam ypasHeHull U HepageHCmas;
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* NOHUMAMb  APUPDMEMUUECKYI0 U 2eOMempUdecKylo Nnpocpeccuro Kaxk @OyHKyuu
HamypaibHo20 apeyMeHma,; CeA3bl8amsb ApUu@dMemuiecKyro npocpecculo ¢ JUHEeUHbIM
POCMOM, 2e0MeMPUYECKyI0 — C IKCHOHEHYUATbHBIM POCIOM.

OnucarenbHasi CTATHCTHKA

BBINTyCKHUK HAay4YUTCS MCIOJIb30BaTh MPOCTEHIIME CIOCOObl MpPENCTaBICHUS U
aHaJIM3a CTAaTUCTUYECKUX JTAHHBIX.

BolnyckHuk — noayuum — 803MOJNCHOCHMb — Npuobpecmu  NepeOHAUANbHLIN  ONbIM
opeanusayuu coopa OAaHHBLIX NPU NPOBEOEHUU ONpoca OOWEeCmMBEeHHO20 MHeHUs,
OCyWecmsanams Ux aHaiu3, npeocmasisims pe3yibmamvl ONpocd 8 6ude mabauybl,
ouazpammol.

Cay4aiinbie COOBITHSI M BEPOSATHOCTD

BBIMyCKHUK HAy4YWTCSi HaXOJUTh OTHOCUTEIIBHYIO YacTOTy M  BEpPOSTHOCTh
CITy4aitHOTO COOBITHSI.

Buinycknux nonyyum 6o3moorcHocms npuobpecmu Onvlm Npo8eOdeHUsl CAYHauHbIX
OKCNEepUMEHMOos, 68 MOM YUcle ¢ HOMOWbBIO KOMHBLIOMEPHO20 MOOeIUPOBAHUS,
UHmMepnpemayuu ux pe3yibmamos.

KomOunaropuka

BhITyCKHUK HAyYUTCsl peliaTh KOMOMHATOPHBIC 3a/1a4u HA HAXOXKJACHUE Ynciia
00BEKTOB MJIM KOMOWHAIIAH.

Buinycknux nonyyum 603mMox#CHOCHb HAYYUMBCSA HEKOMOPBIM CHeYUANbHbIM NPUEMAM
peutenusi KOMOUHAMOPHBIX 3a0a.

Harasignas reomerpust

BrinmycKHUK HAy4UTCS:

* pacIo3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIEIIAX U B OKPYKAIOIIEM MUPE MIJIOCKUE U
MIPOCTPAHCTBEHHBIE TeOMETPUUECKUE QUTYPHI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJILHOTO Mapajuiesienuneaa, NpaBuibHON
MUpaMuIbl, WINHAPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJILHOTO TIapasuieNienunea;

* OMPEETATH M0 JUHEHHBIM pa3zMepaM pa3BEPTKU (PUTYPHI IUHEHHBIE pa3MephI
caMoit (purypsl 1 HA00OPOT;

* BBIYUCIISATh 00BEM MPSMOYTOJILHOTO MapalijieienuIe/a.

Buinycknuk nonyuum 603mMo#CHOCHb:

* HAYYUMbCsL GLIYUCTAMb 00BEMBI NPOCMPAHCMBEHHBIX 2e0MeMmpUYecKux gueyp,
COCMABNEHHBIX U3 NPAMOY20NbHBIX NAPALLENIeNUNe00s,

* yenyoums u pazeums npedCcmasieHus 0 NPOCMPAHCINEEHHbIX 2eOMEMPUECKUX
Queypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA3EEPMKU Ollsl 8LINOIHEHUS NPAKMUYECKUX
pacuemos.

I'eomerpuyeckue purypnl

BrInmycKHUK HAy4UTCS:

* [I0JIb30BATHCA SI3bIKOM I'€OMETPHUU ISl OMUCAHUS MPEIMETOB OKPY>KAIOIIEr0 MUPA U
MX B3aUMHOIO PACIOJI0XKEHUS;

* pacro3HaBaTh U N300pakaTh HA YEpPTEKAX U PUCYHKAX T€OMETPUUECKUE (PUTYPHI U
UX KOHQUTYypaluu;

* HAXOJIUTh 3HAYCHUS JUTMH JINHEUHBIX JJIEMEHTOB (PUTYP U UX OTHOLIEHUS, TPATyCHYIO
Mepy yrioB oT 0° go 180°, npumMeHsis ornpeseieHus, CBOMCTBA U MPU3HAKK QUTYp U UX
AJIEMEHTOB, OTHOIIeHHs (¢uryp (paBeHCTBO, TOJI00HME, CHUMMETPHUH, IOBOPOT,
napaijieIbHbINA EPEHOC);
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* OIIEPUPOBATh C HAYAJbHBIMU TMOHATUAMH TPUTOHOMETPUM U  BBIIOJIHATDH
AJIeMEHTapHbIE onepaluy HaJ GYHKUUSIMH YIIIOB;

* peliaTh 3a/1a4M Ha J0Ka3aTeIbCTBO, ONMUPASCh HA U3YUYEHHBIE CBOWCTBA PUTYD U
OTHOIIEHUH MEXTY HUMHU U IPUMEHSSI N3YUEHHBIE METOIbI JOKA3aTEIbCTB;

* pelIaTh HECJIOKHBIE 3a7]a4H Ha IOCTPOCHUE, IPUMEHSSI OCHOBHBIC aJITOPUTMBI
MOCTPOEHUS C TIOMOIILIO IIUPKYJIS U IMHEUKH;

* peliaTh NPoCTeIne MIaHUMETPUUECKUE 3a]]a4H B POCTPAHCTBE.

Buinycknux nonyyum 6o3modrcHocmo:

* 061a0emb Memooamuy peuieHus 3a0ay Ha 8bIYUCTEHUS U OOKA3AMENbCMBA: MemoooM
om NPOMUBHO20, MemoOdoM N000OUs, MemooomM nepebopa BapuUaAHmMos U MemoooM
2eoMempuiecKux Mmecn mouex,

* npuoOpecmu  onvlm NPUMEHEHUs aleedpauyecko2o U mpuecoHOMempuUyecKo2o
annapama u uoeti O8UNCEHUs. NPU PeuleHUU 2eoMempuidecKux 3a0ay;

* 0611a0emb MPAOUYUOHHOU CXeMOUL peuleHUsl 3a0ay Ha NOCMPOeHUe C NOMOWbIO
YUPKYIA U TUHEUKU: AHAIU3, NOCMpoeHue, 00KA3ameabCmeo U UCCie0o8anue;

* HAYYUMbCsl peulams 3a0adu Ha NOCMPOoeHUe MemoOOM 2e0MempUYecKo20 Mecma
MoYeK U Memooom no0ooOusi;

* npuobpecmu onvim UCCIe008aHUsL CEOUCME NIAHUMEMPUYECKUX PUSYD C NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu  OnvlMm  BbINOJAHEHUsI NpPoekmoe no memam «l eomempuyeckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxog no goopmyney.

HN3mepeHue reoMeTpruyecKUX BeJIHYNH

BBITTyCKHUK HAYIUTCS:

* UCII0JIH30BaTh CBOMCTBA M3MEPEHMsI JIJIUH, IUIOMIA/ICH U YIJIOB MPU PEIICHUH 3a/a4
HA HAXOXJEHWE JUIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, JIJIMHBI YT OKPYXHOCTH,
rpagyCHOM MEpHI yIiia;

* BBIYHCJIATH IUIONIAIA TPEYTOJIbHUKOB, MPSIMOYTOJIHBHUKOB, TTApAJIJIEIOrPaMM- MOB,
Tpaneuuu, KpyroB U CEKTOPOB;

* BEIYHCIIATH JIJTUHY OKPY>KHOCTH, JJIUHY AYTH OKPY>KHOCTH;

* BEIUUCIISATD JUTMHBI TMHEHHBIX 3JIEMEHTOB (DUTYp U UX YTJIbI, HCTIONB3YS (DOPMYJIBI
JUTHHBI OKPY>KHOCTH M JUTUHBI IYyTH OKPY>KHOCTH, (hOPMYJIBI TII0Mma e GUryp;

* peIIaTh 33/1a4M Ha J0KA3aTEILCTBO C UCTIOIB30BaHUEM (POPMYIT JITHHBI OKPY>KHOCTH
Y JJIMHBI IYTH OKPYKHOCTH, (popMys Tuiomaaeil puryp;

* pelmIaTh MPaKTHYECKHE 3a7add, CBS3aHHBIC C HAXOXKICHUEM TE€OMETPHYCCKHX
BEJIMYUH (MCIIOJIB3YS MTPH HEOOXOIMMOCTH CIIPABOYHUKH M TEXHUYCCKUE CPEICTBA).
Buvinyckruk nonyuum 603Mo#CHOCMb HAYUUMBCSL:

*  8BIYUCTAMb NIOWAOU Puyp, COCMABNIEHHBIX U3 08YX UIU OOJlee NPSAMOY20JIbHUKOS,
napannenozpamMmos, mpey2oibHuKo8, Kpy2a u Cekmopa,

*  BLIYUCIAMDb NIOWAOU MHO20Y20JIbHUKOG, UCNOIb3YS OMHOWEHUS] PAGHOBEIUKOCTNU U
PABHOCOCMABIEHHOCTIU,

*  NpUMEHAMb aneeopaudecKull U mpUcoOHOMempuUyecKuli annapam u uoeu O8UNCeHUs
npu peulenuy 3a0ay Ha 8blUUCIeHUe NI0OWadel MHO20Y20IbHUKOS.

Koopaunarsl

BrinyckHUK HayduTcs:

*  BBIYHCIATH JJTUHY OTPE3Ka M0 KOOPJUHATAM €TI0 KOHIIOB; BBIYUCIISTH KOOPAMHATHI
CepeIMHbI OTPE3KA;

*  HCIOJIb30BaTh KOOPAMHATHBIA METOJ JJisi M3Yy4YEeHHs CBOWCTB TMpPSIMBIX U
OKPY>KHOCTEM.
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Buinycknuk nonyuum 603moxicHOCHb !

* o061ademv KOOPOUHAMHLIM MeMmOOOM peuleHus: 3a0a4y HaA  GbIYUCTEeHUS U
0oKazamenbcmea,

*  npuobpecmu onvlm UCHOAL30BAHUS KOMNBLIOMEPHBIX NPOSPAMM Ol  AHAIU3A
YACMHBIX CYHAe8 83AUMHO20 PACHONONCEHUSI OKDYHCHOCMEL U NPIMbBIX,

*  npuobpecmu onvim GblNOJHEHUS NPOEKMOo8 Ha memy «lIpumenenue KoOpOUHaAmMHO20
Memooa npu peueHul 3a0a4 Ha 8bIYUCIEeHUS U OOKA3AMeNbCMEay.

BexkTopbl

BrITyCKHHUK HAydUTCS:

*  OIEPUPOBATH C BEKTOPAMHU: HAXOJUTHh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX
rCOMETPUYCCKH, HAXOUTh BEKTOP, PaBHBIN ITPOU3BEICHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;

*  HaxOJWTh JUIS BEKTOPOB, 3aJIaHHBIX KOOPJAWHATAMH: JJIMHY BEKTOPA, KOOPJIMHATHI
CYMMBI ¥ Pa3HOCTH JABYX M 00JI€€ BEKTOPOB, KOOPIMHATHI TPOU3BEICHUS BEKTOPA Ha YHUCIIO,
IPUMCHSIS pu HEOOXOIMMOCTH COYEeTATEIbHBIH, IIEPEMECTUTCIIBHBIT "
pacrpeeTuTeIbHbIN 3aKOHbI,

*  BBIUMCIITH CKAISIPHOE MTPOU3BEACHNE BEKTOPOB, HAXOIUTh YTOJl MEXK/Iy BEKTOpaMH,
yCTaHABJIMBAThH NMEPICHANKYISIPHOCTD TPSIMBIX.

Buinycknux nonyyum 603modicHocmy .

* o06lademv BEKMOPHLIM MemoooM OJisl peuleHuss 3a0a4y HA BblYUCTIeHUs U
00Ka3amenbcmea,

*  npuobpecmu onvim GbINOJHEHUS NPOEKMO8 HA MeMy «NpUMeHeHUe 8eKMOPHO20
Memooa npu peulenun 3a0a4 Ha bIMUCTEeHUSL U 00KA3AMeTbCMEay.

3. Conep:xxaHue y4eOHOTI 0 nmpeamera

Xapakmepucmuka codepofcanuﬂ OCHOBHO20 061/14820 06[?(1306(1Hu}l no mamemamuke

Hacrosimass mporpamma OCHOBHOTO o0OmIero oOpa3oBaHWs TI0O MaTeMaTHKE
cocTaBjieHa Ha ocHOBe (DYHIAMEHTAILHOTO sijipa COJEp>KaHUs OOIIEro OOpa3oBaHUsS U
TpebGoBanuii Kk pe3yinbraraMm 00I1Iero oOpa3oBaHMs, MpeacTaBiIeHHBIX B denepanbHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe o0mero oOpa3oBaHHUs, C Y4ETOM
MIPEEeMCTBEHHOCTH ¢ [IprMepHbIMU MporpaMMaMu Jisl Ha4aIbHOTO 001ero oOpa3oBaHuUs.
B Hel Takxke y4yuTBIBAIOTCA OCHOBHBIE UAEU WU MOJOXKEHUs [IporpaMmsl pa3BuTus U
(bOopMHPOBaHNS YHHUBEPCATBHBIX YU€OHBIX TEUCTBHM JJIsI OCHOBHOTO 00IIEro 00pa3oBaHusI.

ConepkaHre MaTeMaTHYeCKOro oOpa30BaHUs MPUMEHUTEIHLHO K OCHOBHOM IIIKOJIC
NPEJCTAaBICHO B BHUJE CICAYIOUINX COJEPXKATENBHBIX pa3leNioB. OTO apugmemuxa;
aneebpa; @yHKyuu, eeposimHocms U cmamucmuka, 2eomempus. Hapsgy ¢ atum B co-
JepKaHue OCHOBHOTO 0O0IIero oOpa3oBaHUs BKJIIOYEHBI JBa  JOMOJHUTEIbHBIX
METO/IOJIOTUYECKUX pa3lieia: JI02UKa U MHOMCeCmed; MamemMamuka 6 UCHOPUYECKOM
pazeumuu, UYTO CBSA3aHO C peaju3alued 1ened  OOIMEUHTEIUICKTyalIbHOTO |
00MIeKyIbTypHOTO pa3BuTus yuammuxcs. CopepikaHue KaxJAoro U3 ITHX Pa3/iesioB
pa3BOpavYMBACTCS B COJEPKATEIHHO-METOAMYECKYIO JIMHHUIO, TPOHU3BIBAIOIIYIO BCE
OCHOBHBIC pa3fieibl COJACPKAHUS MAaTEeMAaTHUECKOrO0 00pa3oBaHUs HA JAaHHOW CTYIEHU
obyuenus. [Ipu sTom mepBas nuHus — «Jloruka WU MHOXKECTBa» — CIYKHUT IEJH
OBJIQJICHUS] yUYalTUMUCA HEKOTOPHIMH AJIEMEHTAMH YHUBEPCAIHHOTO MAaTEMaTHYECKOTO
sI3bIKa, BTOpas — «MareMaTnka B ICTOPUIECKOM Pa3BUTHI» — CIIOCOOCTBYET CO3/IaHUIO
0OIIEKYIbTYPHOTO, TYMAaHUTAPHOTO (POHA U3YUYEHHUS Kypca.
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Conepxanue pasnena «Apu@meTuka» Ciay>KUT 0a3oi s JaJIbHEUILEro U3y4eHUs
yYalllMMUCST MaTE€MaTUKH, CIHOCOOCTBYET pAa3BUTHUIO UX JIOTMYECKOTO MBIIUICHUS,
GOpMHpPOBAHHIO YMEHHUS TOJIb30BAaThCSl ANTOPUTMAMHU, a TaKXkKe MPUOOPETEHUIO
PAKTHYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOH XH3HU. Pa3BuTue MOHATHS O
YHUCJI€ B OCHOBHOW IIKOJIE CBA3aHO C PAMOHAIBHBIMA U HUPPALMOHAIBHBIMU YHCIIAMH,
dbopMUpOBaHHEM TMEPBUYHBIX MPEACTABICHUN O JEHCTBUTEIBHOM YHCIE. 3aBEpIICHHE
YUCJIOBOM JIMHUU (CHCTEMATHU3alUsl CBENCHUM O JEUCTBUTENBHBIX YHCIIAX, O KOMII-
JIEKCHBIX YHCIIaX), TaK K€ Kak U 0ojee CI0KHbIE BOMPOCHl apu(PMETHKU (AITOPUTM
EBknuma, ocHOBHasi Teopema apu(PMETHKH), OTHECEHO K CTYNEHHU OOIIEr0 CPEIHEro
(momHOTO0) 00pa3oBaHMS.

Conepxanue pazzaena «Anredpa» crnocoOCTBYeT (GOPMHUPOBAHUIO Yy YyUalUXCS
MaTeMaTUYECKOro amnmapaTta Jisl pelIeHHs 3a/ad W3 Pa3HbIX pa3desioB MaTEMaTHKH,
CMEXHBIX MTPEIMETOB, OKPY>KaIOIIEH peanbHOCTU. S3bIK anreopsl MOAYEpPKUBACT 3HAUCHHE
MaTE€MaTUKH KakK si3bIKa I IOCTPOEHUS MATEMATUYECKUX MOJIENIEH MPOLECCOB U SIBJIECHUN
peanbHOTO MUpa. B 3a1aun u3yueHus anreOpbl BXOAAT TaAKXKE Pa3BUTHE aITOPUTMUUYECKOTO
MBILUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JJIs OCBOCHUS Kypca MH(POPMATUKH, OBJIaICHNE
HaBBIKAMM JENYKTHBHBIX paccyxiaeHuid. [IpeoOpaszoBaHue CHMBOJBHBIX (OPM BHOCUT
cnenu(UUEecKril BKJIaJ, B pa3BUTUE BOOOpPAaKEHHUS Y4YallMXCA, HUX CIOCOOHOCTEN K
MaTE€MaTUYeCKOMY TBOpUYECTBY. B OCHOBHOW mIKOJIE MaTepuasl TpyNIUPYETCs BOKPYT
palMOHANBHBIX BBIPAXKEHHI, @ BOITPOCHI, CBSI3aHHBIE C UP- pallMOHATBHBIMU BBIPAKEHUSAMH,
C TPUTOHOMETPUYECKUMH (PYHKIUSMHU U TPeoOpa30BaHUSIMU, BXOIAT B COJIEpKAHUE Kypca
MaTE€MaTUKHU Ha CTapUIeil CTYIIEHU 0OYYEHUs B LIKOJIE.

Conepxanue paszgena «@PyHKOAW» HAUEICHO HA TOJYYECHHE IIKOJIbHUKAMHU
KOHKPETHBIX 3HaHUN O (YHKIIMM KaK BaKHEHIIEH MaTeMaTUUECKON MOICNN JJIsl OTIUCAHUS
U UCCJIEOBaHMsI pa3HOOOpa3HBIX MpoLEccoB. M3yueHue 3Toro Marepuana CocoOCTBYET
Pa3BUTHIO Y yUaIIMXCs YMEHHMS UCIIOJIb30BATh PA3JINUHBIC S3bIKM MAaTEMATHKH (CIIOBECHBIN,
CUMBOJIMYECKUH, rpaduuecKuii), BHOCUT BKJIaa B ((OPMUPOBAHUE TIPEACTABICHUN O POJIU
MaTeMaTUKHU B Pa3BUTUU IUBWIN3ALKUH U KYJIbTYpPHI.

Paznen «BeposATHOCTh M CTaTHUCTHKA» — 00S3aTEIbHBIM KOMITOHEHT IIKOJBHOTO
00pa3oBaHMsl, YCUIMBAIOIINNA €ro MPUKIAIHOE U MTPAKTUUECKOE 3HAaUeHHEe. DTOT MaTepua
HEOOXOIUM, TPEXIe BCEro, sl (OPMUPOBAHMS y ydalmuxcs (PyHKIIMOHAJIBHOM TIpa-
MOTHOCTHU — YMEHHUS BOCHPUHHMMAThb W KPUTHUYECKH AaHAIM3UPOBATh HH(POpPMAIHIO,
NPEICTABICHHYIO B Pa3MYHbIX (OpMax, MOHMMATh BEPOSITHOCTHBIA XapakTep MHOIHMX
peaNbHBIX 3aBUCUMOCTEN, MPOU3BOAUTH MMPOCTENIINE BEPOATHOCTHBIE pacueThl. M3yueHune
OCHOB KOMOWHATOPHUKHU TIO3BOJIUT YYalleMyCs OCYILIECTBISITh PACCMOTPEHHUE CIy4Yaes,
nepe0op U MOACYET YKcia BApUAHTOB, B TOM YUCIIE B MIPOCTEHIINX MPUKIAAHBIX 3a/1a4ax.

[Ipy u3yuyeHUU CTATHUCTUKHM M BEPOATHOCTH OO0OTaIIalOTCs MPEACTABICHUS O
COBPEMEHHOU KapTWHE MHUpa U METOJAAX €ro HccieqoBaHus, (GopMHpyeTcs MOHUMaHHE
POJIM CTATUCTUKU KaK MCTOYHHMKA COLIMAJIbHO 3HAYUMOW MH(OpPMALMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEpPOSITHOCTHOT'O MBILIUICHHSI.

Lens comepxanust paszpena «l'eomeTpus» — pa3BUTh y  ydalllUuXcs
IPOCTPAHCTBEHHOE BOOOPaXXEHHE M JIOTMYECKOE MBIIIJICHUE MYTEM CHUCTEMATHYECKOIro
M3Y4YEeHUS CBOMCTB T€OMETPUUECKUX (PUTYp HA TUIOCKOCTHU U B MPOCTPAHCTBE U TPUMEHEHUS
ATUX CBOMCTB MPU PEIICHUHU 337a4 BBIYMCIUTEILHOTO U KOHCTPYKTHBHOTO XapakTepa.
CymiecTBeHHass pojb MPU HTOM OTBOAUTCA PA3BUTHIO T€OMETPUUYECKONM HHTYULIMH.
CoueTraHue HArJasaIHOCTU CO CTPOTOCTHIO SIBISIETCSI HEOTHEMIIEMOM YaCThIO
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reOMETpUYECKUX 3HaHuUU. Martepuan, oTHocsmuics k Onokam «Koopaunate» u
«BexkTopel», B 3HAUUTEILHONW CTENEHU HECET B ce0€ MEKIIPEAMETHbIE 3HAHUS, KOTOPbIE
HaxXOoJsT IPUMEHEHHUE KaK B PA3JIMYHBIX MATEMAaTUYECKUX JUCIMIUINHAX, TAK U B CMEXHBIX
peaMeTax.

OcobeHHOCThIO pa3niena «JIoruka 1 MHOKECTBa» SIBJSIETCS TO, YTO MPEACTABICHHBIM
B HEM MaTepuaj MPEeUMYIIECTBEHHO U3y4aeTcs IPU PACCMOTPEHUHN Pa3IMYHBIX BOIIPOCOB
Kypca. COOTBETCTBYIOIIMI MaTEpHaJl HALIEJIEH HA MAaTEMaTUYECKOE Pa3BUTHE yYalllUMXCs,
dbopMUpOBaHHE Yy HUX yMEHHsSI TOYHO, CXKAaTO M SICHO HM3JaraTh MBICIH B YCTHOH U
MACbMEHHOM PEYH.

Pazgen «Marematika B HCTOPUYECKOM  pa3BUTUW»  MpEAHA3HAYEH I
(opMUpOBaHUA MPEACTABIECHUN O MaTEMAaTHKE KAaK YacTU YEIOBEYECKOM KyJIbTYpBbI, IS
oOLIero pa3BUTUS UIKOJBHUKOB, [UISI CO3/aHUS KYJbTYPHO-HUCTOPUYECKON Cpeibl
oOyueHus. Ha Hero He BbLAENSAETCS CIELMAIbHBIX YPOKOB, YCBOEHHE €rO0 HE KOHT-
poJUpyeTCsl, HO COAEpKAaHME HTOrO paszieja OpraHUYHO IPUCYTCTBYET B Yy4eOHOM
IpoLEecCe KaK CBOEro poja TyMAaHUTapHbI ()OH MpU PACCMOTPEHUHU MPOOIEMATHKU
OCHOBHOTO COZIEpXaHUsI MaTEMaTUYECKOro 00pa30BaHusl.

JlanHasi mporpaMMa Mo MaTeMaTUKE JJII OCHOBHOM IIKOJIbI SIBJSIETCS JIOTHYECKUM
IPOJIOJKEHUEM MTPOTrpaMMBI JIJ1s1 HAYaJIbHOM IIKOJIBI 1 BMECTE C HEl COCTaBIISIET OMUCAHUE
HEIMPEPBIBHOTO Kypca MaTeMaTUKHU ¢ 1-ro mo 9-i1 knacc 001eo0pa3zoBaTeIbHOM MIKOJIBI.

MATEMATHUKA S kaacc
HarypaabHble yucia
Hecsatuynas cuctema cuuciienusa. PuMmckas nymepanus. ApudmeTndeckue AeMcTBUST Hal
HaTypaJibHbIMU  4uciaMu. CreneHb € HAaTypajJbHbIM  TOKa3aTeleM.  3aKOHbI
apu(PMETUIECKUX JEHCTBUN: TIEPEMECTUTEIIbHBIN, COUETATEIIbHbBIN, pacpeneTIuTeIbHBIMA.
Oxkpyrienue uncen. [Ipukuaka u oleHKa pe3ynbTaToOB BEIYUCICHUN. J[eJIeHne ¢ 0CTaTKOM.
OO0bIKHOBEHHBIE APOOH
OcHoBHOE cBoMcTBO JnpoOu. CpaBHeHHe Apobeil. ApudmeTudeckue IeHCTBUS C
OOBIKHOBEHHBIMU JPOOSIMU: CIIOKEHUE U BEIYUTAHKUE JPOOEH C OIMHAKOBBIMH U C PA3HBIMU
3HaMeHaTeJSIMU (ITPOCTEUIINE CITydan), YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHOM TpoOu Ha
HaTypajibHOE 4Ynciio. HaxoxIeHne 4acTu OT LEeJIOro U LIEJIOro MO €ro YacTH B IBA MpUEMA.
HecsaTuunasi 1podb
CpaBHeHUE JECATUYHBIX ApoOei. ApudmMeTnueckre NeHCTBUS C ACCATUYHBIMU JPOOSMHU.
[IpencraBienue qecATUUHON APOOU B BUI€ OOBIKHOBEHHOMU APOOU 1 OOBIKHOBEHHOM B BUJIE
JNECATUYHOM.
TexcToBBIC 3a1a4YU
Pelienrie TEKCTOBBIX 3ajad apuPMETUUYECKUM CIOcoOoM. MaTremaTHdecKue MOJCNIH
pealbHbIX CcHUTyalui (MOATOTOBKA YyYaIIMXCS K PEHIeHUI0 3ajlad  ajlreOpandyecKum
METOJIOM).
N3mepenusi, npulIMKeHNs], OLEHKH
EnuHuIe n3Mepenus JJIMHBI, TI0MAaU, 00beMa, MacChl, BpEMEHHU, CKOpOCTH. Pa3zmepsl
00BEKTOB OKpYXaromero Hac Mupa (OT dSJIEMEHTapHBIX 4YacTull 10 BceneHnHoit),
JUTUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM HAC MHUPE.
[IpencraBienne 3aBUCUMOCTH MEXITY BETUIMHAMH B BUJE GOPMYII.
IpoueHTsI
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HaxoxaeHue nmporeHTa OT BETUYUHBL, BEJTMYHUHBI 110 €€ MTPOLIEHTY.

HauanbHble cBeAeHUsI Kypca ajaredpbl

AsredOpanveckue BbIPAKEHUS

BykBeHHbIE BbIpaXeHMS! (BBIPAXKEHHSI ¢ IEPEMEHHBIMU ). UKCII0BOE 3HAaUeHHE OYKBEHHOIO
BBIPAKEHUS. YTIPOUIEHUE BBIPAXKEHUN (IpOCTEHIINE Cilydyad NPUBEACHHS MMOJA00HBIX
cJlaraeMaix).

VYpaBuenne. Kopenp ypaBHeHusi. PemieHwe ypaBHEHUWH  METOAOM  OTBICKAHUSA
HEU3BECTHOTO KOMIIOHEHTA JIEUCTBUS (IIPOCTEHIINE Clydan).

Koopaunarsel

Koopauuathelii jiyd. M300paxeHue yncen TOUKaMu KOOPAUHATHOTO JTy4a.

HavanbHble NOHATHA U (PAKTBI Kypca reoMeTpuu

I'eomeTpuyeckue purypsol u Tesia. PaBeHCTBO B reoMeTpuu

Touka, npsiMasg U 1ockocTb. PaccrostHue. Otpe3ok, nyd. Jlomanas. [IpsAMOyrosibHUK.
OxpyxHocTh U Kpyr. LlenTp, paguyc, nuametp. Yroiu. IIpsmoit yron. Octpeie U Tymnble
yrisl. PazBepHyThlil yroi. buccekrpuca yria. CBoHCTBO OMCCEKTPHUCHI YIIa.
TpeyroneHuk. Buas! TpeyroisHuKoB. CymMMa YIJIOB TPEYTOJIBHUKA.
[TepnenaukysspHOCT NpsIMBIX. CepequHHbIN epneHauKyasap. CBONCTBO CEPEINHHOTO
NEepHeHANKYJIsApa K 0Tpe3Ky. Harnsguele npeactaBiaeHus: 0 MpOCTPAHCTBEHHBIX TENAX:
KyOe, mapasuienenumese, npusme, nupaMuie, mape, chepe, konyce, nuianHape. Pa3sepTka
PSAMOYTOJIBHOTO MapaAJIIEIEIUIIE A,

HN3mepeHue reoMeTpruyecKUX BeJMYMH

JlnuHa otpes3ka. [[nrHa 1oMaHoM, IEpUMETp TPEYTOIbHUKA, TPIMOYTOJIbHHKA.
Paccrostnue mexay aAByMsa Toukamu. Macmiral. PacctosiHue ot TOUKU A0 IpsIMOM.
Benmuuna yrna. I'pagycHas mepa yria.

[TonsiTue o muomaau miIockux ¢uryp. PaBHOCOCTaBIEeHHBIE U PaBHOBEIUKUE (QUTYPBHI.
[lepumeTp U miomaas npsMoyrojibHuKa. [omans npsMoOyroiabHOTo TPEyroabHUKA,
IJIOIIA/Ib POU3BOJIBHOTO TPEYTOJIbHUKA.

O06beM Tena. Popmysibl 00bEMa MPSIMOYTOJIBHOTO TIapajuiesienuneaa, Kyoa.

JJIeMeHThl KOMOUHATOPUKHU

JlocToBepHbIe, HEBO3MOXKHBIE U CiTydailHble coObITUsA. [lepedop BapuaHTOB, 1EPEBO
BapUAHTOB.

MATEMATHKA 6 kaacc

Apudmertuka.

PanunonanbHbie ynciaa

[{enble yncna: MOJMOKUTEIBHBIE U OTPULIATENbHBIE U HYJIb. Moaynb uncia. CpaBHEHUE
palMOHAJIBHBIX YKCeNl. ApupMeTudecKue JeHCTBUS C pallMOHAIbHBIMU YUCIaMHU.
Uucnossie BeipakeHus. [Topsaok AeiicTBUM B HUX, UCIIOJIB30BaHUE CKOOOK. 3aKOHBI
apupMETUIECKUX JEeHCTBUI.

[IpouenTsl. HaxoxkaeHne npoueHTa OT BEIUYUHBI, BEJIMYUHBI IO €€ TPOLEHTY,
MPOIIEHTHOTO OTHOIIEHHUs. 3a/1a4 C Pa3HBIMH MPOIEHTHRIMU 0a3amu. OTHOIIEHUS.
Bripakenne otHomienust B mporieHTax. [Iponopius. [Iponopimionansueie u 00paTHO
MIPOINOPLUHOHAIBHBIE BEJIMYUHBI.

HarypaabHble unciaa

HenumMocTs HatypainbHbIX uncel. [Ipusnaku nenmumoctu Ha 2,3,5,9,10. [IpocTsie u
cocCTaBHbIE yncia. PasiiokeHue HaTypajJbHOr0 YUCila Ha IPOCThIE MHOXKUTEIIH.

HauGonpmmii 00muii JenuTenb 1 HauMeHbIee 0011ee KpaTHOE.
23



Jpooun
Apudmernueckue aeiictsus ¢ qpoosmu (mpumensist HOK). Haxoxnenue yactu ot

L[EJIOr0 M LEJIOTO IO €r0 YaCTH B OJUH ITPUEM.

HauanbHble cBeleHUsI Kypca ajaredpbl.

AnredOpandeckue BbIpaKeHHUsl. Y PaBHEHUSA

bykBeHHbIe BhIpakeHHs. UncI0BOE 3HaU€HUE OYKBEHHOTO BBIPAXKECHUS. Y TIPOIICHUE
BBIpAQKEHUN. AJITOPUTM PEILICHUS YPABHEHUS MEPEHOCOM CIIara€MbIX U3 OJHOM YacTH
ypaBHEHUS B ApyTyI0. Pelenne TeKCTOBBIX 3a7a4 alreOpandecKuM METOOM.
OtHomenus. [IponopiimoHanbHOCTh BETUYHH.

Koopaunarsl

Koopnunatnas npsimas. M3o0pakeHne yncen TOYKaMi KOOPAUMHATHON TIPSIMOM.
['eoMeTpryuecknil CMBICI MOyl YncIia. YUCIIOBBIE MPOMEKYTKH, HHTEPBAJ, OTPE30K,
ny4. Dopmyiia pacCTOSTHHUS MEKTY TOUYKaMU Ha KOOPAUHATHON NPSAMOM. J[eKapTOBBI
KOOPJIMHATHI HA TJIOCKOCTH, KOOPAUHATHI TOUKHU.

HavaabHble NOHATHS U (PAKTHI Kypca reOMeTpUM.

I'eomerpuyeckue ¢purypsl u Tejia, CHMMETPHUS HA IIOCKOCTH

LlentpanbHas u oceBas cumMmeTpus. [lapamienbHOCTh TPsIMBIX. OKPYKHOCTB U KPYT.
Hucno I1. Jnuna okpyxkHoctu. [nomans kpyra. Harnsauele npencrasieHus o mape,
chepe. opmyIibl IIIOIIAIN TOBEPXHOCTU cPepbl U 00bEMA TT1apa.

DJieMeHThI TeopuM BeposiTHocTeil. IlepBble mpeAcTaBICHUS 0 BEPOATHOCTH

Huciio BCEBO3MOXKHBIX MUCXOJ0B, IPABUIIO IPOU3BEACHUS. biiaronpusitHeie U
HeOmaronpusiTHbie UCX0Ibl. [10CUET BEpOSATHOCTH COOBITHS B IPOCTEHIITNX CITyYasiX.

AJII'EBPA 7 kjaacc

MaremaTnueckuii a3bIk. MaremaTudeckasi MoAe/Ib
Yucnosele u anredpanyeckue BoipaxkeHus. [lepemennas. JJonyctumoe 3HaueHue
nepemeHHol. Hegonyctumoe 3Hauenue nepeMeHHou. llepsoie npeacraBieHus o
MaTEMaTUYECKOM A3bIKE€ U O MATEMATHYECKOW MOJEIU. JINHEMHbBIC YPaBHEHUSI C OJHOU
IIEPEMEHHOU.

JIvuHelHbIe ypaBHEHHUS KAK MATEMATUYECKUE MOJICNIA PEATbHBIX CUTYaLIH.
KoopaunnaTtHas npsiMasi, BUIbI IPOMEKYTKOB Ha HEM.
Jluneiinas pyHKkuus

KoopaunaTtHas miockocTb. AITOPUTM OTBICKAHHSI KOOPIUHAT TOYKU. AJITOPUTM
nOoCTpoeHust Touku M (a; b) B IpAMOYTOJIbHOW CUCTEME KOOPIUHAT.

Jluneitnoe ypaBHeHUE ¢ AByMs TiepeMeHHbIMU. Pemienue ypaBHenus ax + by + ¢ = 0.
I'padux ypaBHEeHMs. ANTOPUTM MOCTpOoeHUs rpaduka ypaBHeHus ax +by + ¢ = 0.

Jluneiinas ¢pynkuus. HezaBucumas nepemeHHas (apryMmeHT). 3aBucuMas nepeMeHHasl.
['paduk nmuneitnoit pynkiuu. Hanbomplee 1 HauMeHblIlIee 3HaYeHUsI JIMHEHHON QYHKITUN
Ha 33JlaHHOM IpoMexyTke. Bo3pactanue u yObIBaHuEe TMHEHHON QyHKIUY.

Jluneiinas GyHkuus y = kx u ee rpaguk.

B3aumMHoe pacnonoxxenue rpa@ukoB THHEHHBIX (QYHKITAN.
Cucrembl ABYX JIMHEHHBIX YPABHEHHH C ABYMS NepeMEeHHbIMH

Cucrema ypaBHeHui. Perienue cuctemsl ypaBHeHUH. ['paduuecknii MeTo| peiieHus
CUCTEMbI ypaBHEHUU. MeTo/1 MoACTaHOBKU. MeTo1 anredpandeckoro CIoKeHHUs.

CucTteMbl IByX JTUHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU KaK MAaTEMAaTUYECKUE
MOJIEJIM PEAIbHBIX CUTYaluil (TEKCTOBBIE 3a7a4H).
CreneHb ¢ HATYpPaJIbHBIM MOKa3aTeJeM
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Crenenb. OcHoBanue crenenu. [lokazarens ctenenn. CBOMCTBA CTENEHU €
HaTypaJIbHBIM MOKa3aTeNeM. Y MHOXKEHHUE U JIETICHUE CTENEHEN ¢ OJMHAKOBBIMU
nokaszaressiMi. CTENeHb C HyJIEBBIM OKA3aTENIEM.

Oanouiensl. Onepanuu Hax OAHOYJIEHAMU

Opnounen. Koagdunuent onnownena. CrannapTHbiid BU1 ogHowieHa. [logoOHbIe
OJIHOYJICHBI.

CnoxeHre OJHOYICHOB. Y MHOKEHHE OJTHOWICHOB. Bo3BeieHNE OAHOYJIEHA B
HaTypaJbHYIO CTENEHb. JleleHne 0JHOWIeHAa Ha OHOYJIEH.

MHoro4wieHnbsl. Apu(pMeTH4eCKHe ONepaAluy HAJA MHOTOYWICHAMH

MHuorowieH. Unensl MHOrousneHa. J(Byuien. Tpexunen. [IpuBenenre nogqoOHbIX
WIEHOB MHOrouwileHa. CTaHAapTHBINA BUJ MHOTOWIEHA.

CrnoxeHre U BBIMUTaHUE MHOTOWICHOB. Y MHOKEHHE MHOTOUYJIEHA HA OJHOYJIEH.
YMHOXEHUE MHOTO4JIEHA HA MHOTOYJIEH.

KBagpart cymmbl 1 KBaJpat pa3HOCTU. Pa3HOCTh KBajpaToB. Pa3HOCTH KyOOB 1 cyMMa
KyOOB.

Jlenenrie MHOTOYJIEHA HA OJJHOYJIEH.

Pa3jioxkeHne MHOT04/J1€HOB HA MHOKMTEJIN

Brinecenue 0011ero MHOKUTENS 3a CKOOKU. Crioco0 rpynnupoBku. Paznoxkenue
MHOTOYWJIEHA Ha MHOXKHUTENH C MTOMOIIBIO (POPMYJ COKPAILIEHHOTO YMHOKEHHUS,
KOMOMHAIMU Pa3IN4HbIX IPUEMOB. MeTo/1 BbIJIETICHHS TOJHOTO KBaipaTa.

[Tonsarue anredpandeckoit qpodu. CokpalnieHue aareopandeckoit 1poou.

ToxnaectBo. ToxnecTBEHHO paBHbIE BbIpaykeHUs. ToxIeCTBEHHBIE MPpe0oOpa30BaHMUsL.
OyHKOus y = X

DynkMs y = x2, ee cBoiicTBa M rpaduk. OyHKIUS y = -X%, ee CBONCTBA U rpauK.
['padprueckoe perieHre ypaBHEHUM.

Kycounas ¢pynkuus. Yrenue rpaduka Gpynkuun. O0aacTh onpeaeneHust QyHKIuu.
IlepBoe npeacraBaeHue o HEMpepbIBHBIX PyHKIUAX. Touka pa3psiBa. PazbsicHenue
CMBbICJIA 3amucH ) = f(x). OyHKIMOHATIbHAS CUMBOJIMKA.

O6o0mamomee nopropenue (9 4)

I'EOMETPHA 7 kaacc

HauasbHble reoMeTpu4ecKue CBeleHus

[Ipocreiimme reomeTpuueckue GUTypsl: mpsiMasi, TOYKa, OTPE30K, Jiy4, yroi. [lorstue
paBeHCcTBa reoMeTpudeckux puryp. CpaBHEHHE OTPE3KOB U YIIIOB. M3MepeHne oTpesKos,
JUIMHA oTpe3ka. M3Mmepenue yrioB, rpaaycHas mepa yriia. CMexXHbIe U BEPTUKAJIbHbIC
yTIIbI, UX CBOMCTBA. [lepnieHauKynsspHbIe IpsIMBIE.

OcHo6nasi yenb — CUCTEMATHU3UPOBATh 3HAHMS Yy4YalIMXCS O MPOCTEUIINX
TreOMETPUYECKHUX (PUTypax M UX CBOMCTBAX; BBECTH MOHSATHE PaBEHCTBA (puryp.

B manHoM Teme BBOASATCS OCHOBHBIE TEOMETPUYECKHUE IMMOHATHUS U CBOWCTBA MPOCTEUIITUX
reOMETPUYECKUX (PUTYp HA OCHOBE HArJSIHBIX TNPEACTABICHUN YyYaIlIUXCs IyTeM
00001IeHNsT OYEBUIHBIX WM M3BECTHBIX U3 Kypca MaTeMatuku 1—6 KiaccoB
reomeTpudeckux ¢akToB. [loHsATHE akCMOMBI Ha HayaJdbHOM J3Tare OOy4YeHHUs HE BBO-
JUTCS, U CaMH aKCUOMBI He (OPMYJIHUPYIOTCS B SBHOM BuUIe. HeoOXonumbie UCXOIHBIC
MOJIOKEHHS, HAa OCHOBE KOTOPBIX M3Yy4arOTCS CBOMCTBAa TreOMETpuueckux ¢Guryp,
NpUBOASTCS B omucatenbHOW (opme. [IpuHIMNUATBPHBIM MOMEHTOM JAaHHOW TEMBI
SIBJISICTCS] BBEJICHUE TIOHSITHSI PABEHCTBA TE€OMETPUYECKUX (PUTyp HAa OCHOBE HATJISTHOTO
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NOHATUSL HanokeHus. OnpenesieHHOE BHUMAaHUE [OJHKHO YAEHATHCS IMPaKTUYECKUM
MPUJIOKEHUSAM F€OMETPUUECKUX TTOHATHA.
TpeyrojibHuKu

TpeyronpHuk. IIpr3Haku paBeHCTBA TPEYroJbHUKOB. l[leprneHauMKyssip K HpsSMOM.
Menunanbl, OMCCEKTPUCHL U BBICOTHI TPEYroJibHUKa. PaBHOOEIpEHHBIN TPEYTOJIbHUK U €r0
CBOMCTBA. 3a/1a4M HA MOCTPOEHUE C MOMOILIBIO [IUPKYJIS U JIMHEHKH.

OcHosHas yenb — BBECTH TNOHITHE TEOPEMbI; BbIPAOOTaTh YMEHHUE JI0KA3bIBaTh
PaBEHCTBO TPEYTOJbHUKOB C MIOMOIIBIO U3YYEHHBIX IPU3HAKOB; BBECTH HOBBII KJ1acc 3a7a4
— Ha MOCTPOCHUE C MOMOILBIO HUPKYJIS U JTUHEUKHU.

[Ipu3Haku paBeHCTBA TPEYTOJbHUKOB SIBIISIOTCSI OCHOBHBIM Pab04YHMM anmnapaToM BCEro
Kypca reomeTpuu. JlokazatenbCTBO OOJBIIEH YaCTH TEOPEM Kypca W TakKe peIlIeHUe
MHOTMX 33Ja4 NPOBOJIUTCS IO CIEAYIOLIEH CXEMeE: IOMCK PaBHBIX TPEYTOJIbHUKOB —
000CHOBaHKE UX PABEHCTBA C MTOMOIIBIO KaKOT0-TO MPU3HAKA — CJICJICTBUS, BBITEKAIOIINE
U3 PaBEHCTBA TPEYroJbHUKOB. [IprMeHEeHne NMPU3HAKOB PABEHCTBA TPEYTOJBHHUKOB IIPU
pElIEHHH 3aJad JaeT BO3MOYKHOCTh IIOCTENEHHO HAKAIUIMBATH ONBIT ITPOBEIACHUS
JIOKa3aTEIbHBIX pacCykaeHui. Ha HauaibHOM dTane u3ydeHus: U IPUMEHEHHsI IPU3HAKOB
pPaBEHCTBA TPEYTOJIBHUKOB LEIECO00Pa3HO UCIIONB30BATh 3314l C TOTOBBIMU YEPTEKAMH.
IHapasienbHbIe IpAMbIE

[Ipy3Haku napauieIbHOCTH NPSMBIX. AKCHMOMa MapajuleNbHBIX NpsMbiX. CBOWCTBA
IapaJuIeNIbHBIX MTPSMBIX.

OcHosHnas yenb — BBECTU OJHO U3 BAXHEHIIMX MOHATUN — IOHITHE NapajlIeNIbHBIX
OpsIMBIX; JaTh IE€PBOE IPEACTaBICHHE 00 akcMoMax M aKCHOMaTH4YECKOM METOJE B
I€OMETPUH; BBECTU aKCUOMY MapaJUICIbHBIX IPSIMBIX.

[Tpu3Haky 1 CBOMCTBA MapajuIEIbHBIX MPSIMBIX, CBI3aHHBIE C YIJIaMU, 00pa30BaHHBIMU
IpU MEPECEYCHUM JBYX NPSIMBIX CEKyIleW (HAaKpecT JIeKalluMH, OJHOCTOPOHHHMMH,
COOTBETCTBEHHBIMM), IIMPOKO MCHOJB3YIOTCS B  JajlbHEWIIEM TpU  HU3YYEHUU
YETHIPEXYTOJIbHUKOB, MOJIOOHBIX TPEYrOJbHUKOB, MPU PEUICHUH 3aj]lay, a TaKKe B Kypce
CTEPEOMETPUMU.

CooTHOLICHUA MEK1Y CTOPOHAMHU M YIJIAMHU TPEeyroJbHUKA

CymMma yrioB TpeyrojbHHKa. COOTHOIIEHHE MEXAY CTOpPOHAMU W YIVIAMHU
TpeyrosubHuKa. HepaBeHcTBO TpeyrosbHuKa. [[pAMOyronbpHbIE TPEYTOJIBHUKH, UX CBOWCTBA
M TpPU3HAKU paBeHCTBA. PaccrossHue oOT TOYkM 10 mpsAMou. PaccrosHue wmexnay
IapajulesIbHbIMU IPSMbIMU. [IoCTpoeHHE TPEYTrOIbHUKA 10 TPEM DIIEMEHTaM.

OcHo6Hasi yelb — pPacCMOTPETh HOBBIE WHTEPECHBIE M BaXXHBIE CBOMCTBA
TPEYTOJIBbHUKOB.

B nanHOM Teme NOKa3bIBAETCS OJIHA M3 BAXKHEUIINX TEOPEM N€OMETPUH — TEOpEMaA O
CyMME YIJIOB TpeyroibHuka. OHa MO3BOJSET AaTh KIACCU(UKAIMIO TPEYTOJbHUKOB IO
yriaaM  (OCTPOYTOJbHBIM, NPSIMOYTOJbHBIN, TYNOYTONbHBIM), a TakXe YCTaHOBUTh
HEKOTOpPBIE CBOMCTBA U IPU3HAKU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[loHATHE paccTOSIHUSA MEXAY MApAJUICIbHBIMU IPSMBIMU BBOJIWUTCS HA OCHOBE
JNIOKAa3aHHOM MPENBAPUTEIBHO TEOPEMBI O TOM, 4YTO BCE TOYKM KaXKIOM M3 JBYX
napaJuieIbHbIX MPSAMBIX PABHOYAAIEHBI OT IPYrod MpsMOil. DTO MOHATHE UTPAET BAKHYIO
pOJIb, B YACTHOCTH MCIOJIB3YETCS B 3a71a4ax Ha [IOCTPOCHHUE.

IIpn pemenun 3ana4y Ha IOCTPOEHUME B 7 KIJACCE CIIEAYET OTPAaHUUYUTHCS TOJBKO
BBIMIOJTHEHUEM M OMIMCAHUEM TIOCTPOEHUSI HICKOMOM (pUrypsl. B OTAENBHBIX ClTydasx MOXKHO
MIPOBECTH YCTHO AaHajdu3 M JI0KA3aTeJIbCTBO, A DJIEMEHThl HCCIEIOBAHUS JOJIKHBI
MPUCYTCTBOBATH JIMIIb TOTAA, KOT/Ia 3TO OTOBOPEHO YCIOBHEM 3a]1a4Hu.
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IHoBTOpenue. Pemenue 3agau
OcHnosnasa yenv. IloBTOpUTH, 3aKkpenmuTh ©W 0000mUTH oOcHOBHBIE 3YH,
IIOJIyYEHHBIE B 7 KJ1acce.

AJIEBPA 8 Kiacc

AnredOpandeckue 1poou

[Tonsitue anredpandeckoii podu. OCHOBHOE CBOMCTBO anredpanveckoi Jpoou.
Coxkparienue anredpandeckux apooek.

CrnoyxeHue 1 BBIYMTAHUE aNredpandeckux ApoOeH.

YMHOXEHUE U iefieHne anredpandeckux apodeit. Bo3penenue anredbpanyeckon
JIpoOU B CTEICHb.

PannonanbHOE BeIpakeHHUE. PaninoHanbHOe ypaBHeHHe. Penenue paumoHaibHbIX
ypaBHEHUH (TIepBbIE IPEICTABIICHUS).

CremneHb ¢ OTPULIATEIBHBIM LEJIBIM [TOKA3aTEIEM.

DyHKIUA y = \x. CBoiicTBa KBA/IPaTHOI0 KOPHA

PannonaneHblie yncna. [loHATHE KBaAPaTHOrO KOPHS U3 HEOTPULATEIILHOIO YUCIIA.
HppanmonanpHble yncina. MHOXKECTBO NEVCTBUTEIBHBIX YUCEN.

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

CpoiicTBa KBaJpaTHbIX KOpHEH. [IpeoOpazoBanue BbIpaXeHUH, COAEPIKALINX
OIepaluio U3BJIEUYECHUS KBaJApaTHOTO KOpHs. OCBOOOXKAEHHUE OT HPPALMOHAILHOCTH B
3HaMeHarese apoou. Monyinp aeiictBuTensHoro unucna. I'paduk Gpynkuuu y = | x| :
dopmyma V2 = x]|.

Kpaaparnunas ¢pynkousa. @ynkmus y = k/x

DOyHKIMA Y = ax?, ee TpaduK, CBONCTBA.

dynkius y = k/X, ee cBoiicTBa, rpaduk. ['unep6osia. Acummnrora.

[Moctpoenwue rpadukos GyHkiwit y = f(x+1), y=f(x)+m, y =f (x+])+m, y = - (X), no
U3BECTHOMY IpaduKy PyHKIUU ¥ =f(X).

KBagpatusiii Tpexuiien. KBaapatuunas ¢pyHkuus, ee cBoiictsa u rpadux. [Tonstue
orpanndyeHHou pyHkiuu. Iloctpoenne u yTeHue rpa@uKoOB KyCOUHbIX (PYHKIUH,
cocTaieHHbIX n3 GyHkmmii y =C, y = kx+m, y =k/x, y = ax? +bx +¢, y =\x, y = | x|

['paduueckoe perieHre KBaapaTHbIX YpaBHEHU.

KBagpatHbie ypaBHeHUs1

KBaapatHoe ypaBHeHue. [IpuBeieHHOE (HEIPUBEIEHHOE) KBaPATHOE YPABHEHUE.
[TonHoe (HenosHOe) KBagpaTHOe ypaBHeHHe. KopeHb KBapaTHOro ypaBHeHUs. Perenue
KBaJPaTHOTO YPABHEHMSI METOJIOM Pa3JIOKEHUS HA MHOKHUTEIN, METOJIOM BbIIEJICHUS
IIOJIHOTO KBaJpara.

JnckprumunanT. @opmMyJsibl KOpHEN KBAIpaTHOTO ypaBHeHus. [lapameTp. YpaBHeHue ¢
napaMeTpoM (HayajabHbIE TPEACTABICHHUS ).

ANTOpPUTM peLIeHNs palMOHAIBHOIO ypaBHEHUs. bukBagpaTHOe ypaBHEHUE. MeTox
BBEJICHUSI HOBOM TTIEPEMEHHOM.

PannonanbHble ypaBHEHHUS KaK MAaTEMAaTUYECKUE MOJIENH PEaTbHBIX CUTYALIHA.

Yacrable cinyyau GopMyIibl KOpHEH KBaJIpaTHOTO YPABHEHHS.

Teopema Buera. PaznoxeHnne KBagpaTHOrO TPEXWICHA HA JIMHENHBIE MHOKUTEU.

HppanmonansHoe ypaBHeHHE. MeTO 1 BO3BECHHUS B KBaApaT.

HepaBencrBa
CBolicTBa YHCIOBBIX HEPABEHCTB.
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HepaseHcTBO ¢ nepemMeHHOMN. Pemenne HepaBeHCTB ¢ nepeMeHHOU. JInHenHoe
HepaBeHCTBO. PaBHOCHIIBHBIE HEpaBeHCTBa. PaBHOCHIIBHOE ITpeoOpa3oBaHue HEPABEHCTRA.
KBaapaTtHoe HEpaBEHCTBO. AJITOPUTM PELICHMS KBaIpaTHOTO HEPABEHCTBA.
Bo3spacraromas ¢pynkuus. YosiBaromas ¢pyHkius. Mccneqoanue pyHKInii Ha
MOHOTOHHOCTH (C UCIIOIb30BAHUEM CBOMCTB YHCIIOBBIX HEPABEHCTB).
[TpubnukeHHbIe 3HAYSHUS AEUCTBUTEIBHBIX YHCEII, TOTPEIIHOCTD MPUOJIMKEHNUS,
MpUOIMKEHUE TI0O HEIOCTATKY B M30BITKY. CTaHIapTHBIA BUJI YUCIIA.
O0o01marnee NOBTOpeHue

I'EOMETPUS 8 kiaacce

YeTbIpexyroJbHUKU

MHOroyronbHUK, BBITYKJIBIA MHOTOYT'OJBHUK, YETBIpEXYroJibHUK. [lapamienorpamm,
ero cpoiictBa W mnpusHaku. Tpaneuus. IIpsmoyronpHuk, poMO, KBaapar, UX CBOWCTBA.
OceBas ¥ HEeHTpaJIbHasi CHMMETPHHU.

OcHnosHas yenb — W3YyYUTh HauOOJIee BaXHBIE BHJBl YETHIPEXYTOJIbHUKOB —
napajiesorpaMm, MpsIMOYTOJIbHUK, pOMO, KBaJpaT, Tpamleluio; JaTh MPEICTABICHHUE O
dburypax, 00J1a1aroIMX 0CEBOM WM LIEHTPAIHLHON CUMMETPUEH.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TEMbl M PELIEHUS MHOTMX 3a]ad
IIPOBOJSATCSA C IMOMOIIBIO NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IOTOMY IOJE3HO HX
IOBTOPUTH B HaYaJl€ U3y4YEHUs TEMBI.

OceBas 1 IEHTpaJIbHAsI CHMMETPUU BBOASTCA HE Kak peoOpa3zoBaHue MJIOCKOCTH, a Kak
CBOICTBa reOMETPUUECKUX (PUTYpP, B YACTHOCTH YETHIPEXYTOJIbHUKOB. PaccMoTpeHue 3Tux
NOHATUH KaK JIBU>KEHHI IJIOCKOCTH COCTOUTCS B 9 Kiacce.

IL1omaas

[TonsTHE MUIOIIAAX MHOTOYTOIBHUKA. [nomaayu npsMoyronpHuKa, napajjiesiorpaMma,
TpeyroJyibHUKa, Tpanenuu. Teopema [Tudaropa.

Ocno6nast yenb — pacliupUTh U yIIIyOUTh MOJIy4eHHbIE B 5—6 Kilaccax MpeCTaBICHUs
yyammxcs o0 M3MEpPEeHMH M BBIYMCIICHUH IUIOIIAJCH; BBIBECTH (POpPMYJbl IUIOIIAEH
IPSIMOYTOJIbHHKA, IapajuleorpaMMa, TpPEyroJbHUKA, TpANECUHUH; J0Ka3aTb OJHY U3
TJIaBHBIX TEOpeM reomeTpun — teopemy lludaropa.

BeiBog dopmyn st BBIYMCIECHHS TUIOLMIAAEH MPSIMOYTOJIbHUKA, MapaijiesorpaMma,
TPEYroJIbHUKa, Tpanelud OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOMCTBaxX IUIOLIAJCH,
KOTOpbIE NMPUHUMAIOTCS UCXOJsI M3 HAIJIAIHBIX MPEACTABICHUM, a Takke Ha Qopmylie
IUIOLIAAM KBaJipaTa, 000OCHOBAHHME KOTOPOU HE SBJIAETCS 0053aT€IbHbBIM JJIs1 yYallUXCsl.

HeTpaauuroHHOM U1l IKOJIBHOTO Kypca SIBISIETCS TeopeMa 00 OTHOILIEHUH TUIOIIAIen
TPEYroJIbHUKOB, UMEIOIIUX 110 paBHOMY yri1y. OHa O3BOJISET B JaJIbHEUIIIEM JIaTh MPOCTOE
JI0Ka3aTeNbCTBO NPU3HAKOB TMOJN00MS TPEYroJbHUKOB. B 3TOM cocTOMT OAHO U3
NPEUMYIIECTB, 00YCIOBICHHBIX PAHHUM BBEICHUEM MOHATHUS TUIOIIA/IH.

JlokazarenscTBO Teopembl [ludaropa ocHOBbIBaeTCS Ha CBOMCTBax IUIOMIAACH W
dopMynax ais IUiomiaed KBajapaTa U NpsAMOyrojbHUKa. JloKka3bIBaeTcs Takke Teopema,
obpatnas Teopeme [Tudaropa.

ITogo0HbIE TPEYTrOIbHUKH

[TonoGubie TpeyronasHuku. [Ipu3Haku nogoOust TpeyroabHUKOB. [Ipumenenue nogoous
K JI0Ka3aTeNbCTBY TEOPEM M pelIeHUIO 3a1ady. CMHYC, KOCHHYC M TaHI€HC OCTPOTO yIJa
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OcHosHas yenb — BBECTHU MOHATHE TIOI0OHBIX TPEYTOJBbHUKOB; PACCMOTPEThH MTPU3HAKU
10100Ms TPEYTOIBLHUKOB U UX IPUMEHEHHUS; C/IeTIaTh MEePBbIN IIar B OCBOCHUU yYalTUMUCSA
TPUTOHOMETPHUYECKOTO aIapaTa reOMETPUU.

Omnpenenenne MNOMOOHBIX TPEYTOJBHUKOB Ja€TCSI HE HA OCHOBE MpeoOpa3oBaHUS
no100us, a Yepe3 paBeHCTBO YIJIOB U MPONOPIIMOHATBHOCTh CXOACTBEHHBIX CTOPOH.

[IpuzHakn mnogoOus TPEYroJbHUKOB JIOKA3bIBAIOTCA C IMOMOUIIBIO TEOPEMBI 00
OTHOLUEHUU TUIOWAAEH TPEyTroIbHUKOB, UMEIOIINX 10 PABHOMY YTIIy.

Ha ocHoBe mnpu3HakoB moAoOWs [JOKa3bIBa€TCd TEOpeMa O CPEAHEH JMHUU
TPEYTOJbHUKA, YTBEPKIACHUE O TOUYKE MEPECEUCHUSI MEINAH TPEYTrOJbHUKA, 4 TAKXKE JBa
YTBEPAKIAEHUS O MPONOPLUHUOHAIBHBIX OTPE3KaX B MPSAMOYTIOJbHOM TpeyroJibHukKe. JlaeTcs
Mpe/ICTaBIICHUE O METO/Ie 000U B 3a/1ayax Ha MOCTPOCHUE.

B 3akmmroueHne TeMbl BBOISATCS DJIEMEHTHI TPUTOHOMETPHUHN — CUHYC, KOCUHYC U TAHT€HC
OCTpPOTO yrjia NpsIMOYTOJIbHOTO TPEYTOJIbHUKA.

OxpyxKHOCTH

B3anMmHO€e pacronokeHue MpsAMoOl M OKpyKHOCTHU. KacaTenbHas K OKpPY>KHOCTH, €€
CBOWCTBO M Ipu3HakK. LleHTpasibHble W BIHUCAHHBIE YTibl. YeThIpe 3aMedaTeNbHbIE TOUKU
TpEyroJbHUKA. BniricaHHas v onrcaHHas OKPYXHOCTH.

OcHosHas yenb — PACIIUPUTH CBEJIEHUS 00 OKPY>KHOCTH, TIOJTyUYECHHbIE YYAITUMUCS B 7
KJIacCe; M3y4YUTh HOBBIC (DAKThI, CBSI3AHHBIE C OKPY)KHOCTHIO; MMO3HAKOMHUTH YUYAIIUXCS C
YETHIPbMS 3aMeYaTEIbHBIMU TOUKAMH TPEYTOJIbHUKA.

B naHHON TeMe BBOJWTCS MHOTO HOBBIX IOHSATUH M paccMaTpUBAETCs MHOTO
YTBEPKJICHU, CBA3aHHBIX C OKPY>KHOCTBIO. JIJIsl UX yCBOEHMS CIAEAYET YACIUTh OOJIbIIOE
BHUMAaHHE PEUICHUIO 3a/1a4.

VYTBepKACHHS O TOUKE MEPECEUCHHs] OMCCEKTPUC TPEYTOJbHUKA M TOUKE MepeceyeHus
CEepEeIUHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJbHUKA BBIBOJSATCS KaK CIEICTBUS U3
TEOpPEM O CBOMCTBaX OMCCEKTPUCHI yIJla U CEPEIMHHOIO NEPNEHIUKYJSpa K OTPE3KY.
TeopeMa O TOYKe TMepeceyeHUss BBICOT TPEYroJbHUKA (MM HX MPOJOTHKCHHI)
JIOKa3bIBAETCSI C IOMOINBIO YTBEPXKICHUS O TOYKE IEPECEUEHUsT CEPEIMHHBIX
NEPIEHIUKYJISPOB.

Hapsiny ¢ Teopemamu 00 OKPYKHOCTSIX, BIUCAHHON B TPEYTOJIBHUK U OMIMCAHHOU OKOJIO
HEro, pacCMaTpUBAIOTCS CBOMCTBO CTOPOH OIMCAHHOTO YETBIPEXYTIOJbHUKA M CBOWCTBO
YTJIOB BOMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpenue. Pemenune 3agaq
OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000ITUTH OCHOBHBIE 3Y H,
MOJIyYEHHBIE B 8 KJ1acce.

AJII'EBPA 9 kjaacc

PanuoHa/ibHble HEPABEHCTBA U UX CHCTEMbI
Jlunelinble U KBapaTHbIE HEPaBEHCTBA (MOBTOpEHUE). PanmoHanbHOE HEPABEHCTRO.
MeTton nHTEpPBAJIOB.
MHoxecTBa U olepanuu HajJ HUMH.
Cucrema HepaBeHCTB. PellieHne cucteMbl HEPaBEHCTB.
Cucrembl ypaBHEeHUH
PanmonanpHOE ypaBHEHUE ¢ IByMsI iepeMeHHbIMU. Pernenue ypaBuenus p(x; y) = 0.
PaBHOCUITbHBIE YpaBHEHUS ¢ IByMs IepeMeHHbIMU. Dopmyiia pacCTOSHUS MEXTY IBYMsI
TOYKaMM KOOPIMHATHOM 1w10cKkocTH. ['paduk ypaBHenus (x - a)? + (y -b)? =r2. Cucrema
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YpaBHEHUU C ABYMS NEPEMEHHBIMU. Perienue cucremol ypaBHeHur. HepaBeHcTBa u
CHCTEMbI HEPABEHCTB C JIByMs IEPEMEHHBIMH.

MeTonbl pellieHrs CUCTEM ypaBHEHUH (METO] OJICTAHOBKH, anreOpanyeckoro
CJIOKEHUS, BBE/ICHHSI HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM YPAaBHEHHIA.

Cucrembl ypaBHEHHI KaKk MATEMaTHYECKUE MOJIETIN PEaJbHbIX CUTYyaIU.
YucaoBbie PyHKIHU

Oynkuusa. HezaBucumas nepemennas. 3aBucumMas nepemernas. O6iactpb
onpeneneHus pynkuuu. EctectBenHas obnacts onpenenenus Gynkuun. O01acTh
3Ha4YECHUH PYHKIUU.

CrniocoObI 3aanust GyHKIMY (aHATUTUYECKU, Tpadruueckuil, TaOIMYHbIH,
CJIOBECHBIN).

CpoiicTBa QpyHKIIUN (MOHOTOHHOCTb, OTPAHUYEHHOCTb, BBIITYKIIOCTh, HAUOOJIbIIIEE U
HaMMEHBIIICe 3HAYCHUS, HETIPEPBIBHOCTD). MccnenoBanne ¢pyukuuii: y = C, y = kx+m,
y =kx?, y =, \y = kA, v =| x|, y =ax®+bx +c.

YerHble U HEUETHBIE (PYHKIMHU. AJITOPUTM UCCIIEI0BaHUS (DYHKIIMM HA YETHOCTD.
['pacduku yeTHOU U HEUETHON (DYHKIIMIA.

CreneHHast QyHKIUS C HATYpalbHBIM ITOKA3aTEIEM, €€ CBOMCTBA U IpaduK.
CreneHHast yHKIUS C OTPULATEIBHBIM LIEJIBIM TIOKA3aTeNIeM, €€ CBOMCTBA U rpaduK.

Oynxums y = 3Vx, ee CBOICTBA U rpaduk.

IIporpeccun

YucnoBas nocnenoBareabHOCTb. COCOOBI 3aJaHUS YUCIOBBIX MOCIIEI0BATEIbHOCTEM
(aHAIUTUYECKUI, CTIOBECHBIN, PEKYPPEHTHBII). CBOICTBA YHCIIOBBIX
ITOCJIEA0BATEIbHOCTEN.

Apudmernueckas nporpeccust. Dopmyna N-ro uieHa. Popmysna CyMMbl YICHOB
KOHEYHOM apu(MeTHUeCcKOi mporpeccuu. XapakTepucTUIeCKoe CBONCTRO.

I'eomerpuueckas nporpeccusa. opmyia N-ro wiena. Popmyiia CyMMbI YJIEHOB
KOHEYHOM F€OMETPUUECKOU MPOTrPECCUU. XapaKTEPUCTUUECKOE CBOMCTBO. IIporpeccuu u
OAHKOBCKHE PacCUEeThl.

JIeMEHTbl KOMOMHATOPUKHU, CTATUCTUKHU M TEOPUH BEPOSITHOCTEH

Kom6unaropusie 3anaun. [IpaBuno ymuoxenusi. @akropuai. [lepectaHoBKH.
['pynnupoBka nndopmarmu. OO psia qaHHbIX. KpaTHOCTH BapraHThl M3MEPEHHUS.
Tabnuunoe npeacrasieHue nHbopmarmu. Yactora Bapuantsl. ['paduueckoe
npencranieHue nHpopmaiuu. [lonuron pacnpenenenus qaHHbIX. ['ncrorpamma.
YucnoBble XapaKTEPUCTUKH TAHHBIX U3MEpeHUs (pa3mMax, MoJla, CpeHee 3HAUCHUE).
BepositHocTh. CoObITHE (ClTydaiiHOE, J0CTOBEpHOE, HEBO3MOKHOE). Kitaccuueckas
BeposiTHOCTHAs cxeMa. [IpotuBomnonoxubie coobiTust. HecoBMecTHBIE COOBITHS.
BeposiTHOCTH CyMMBI IBYX COOBITUI. BEpOSITHOCTD MPOTUBOIOIOKHOTO COOBITHSI.
Craructuyeckass yctTondnBoCTh. CTaTHCTHYECKAS] BEPOSITHOCTD.

O0o0maromniee MOBTOPEHUE

TF'EOMETPUS 9 kaace

BexTopsl. MeToa koopauHat

[Tonarne BekTopa. PaBeHCTBO BekTOpoB. Cl0XKEHHME U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasmoxkeHne BeKkTOopa MHO JABYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bektopa. Ilpocreiimme 3amadyn B KOOpAMHATAX. Y PaBHEHHUS
OKPYHOCTH UM IIpsAMOM. [[puMeHeHrne BEKTOPOB M KOOPJAWHAT IPU PELICHHUH 33/1a4.
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OcnosHasi yenb — HAYUYUTh YYaAIIMXCSl BBINOJIHATH JIEMCTBHUS HAJ BEKTOpAMHU Kak
HaINpaBJICHHBIMM OTPE3KaMM, YTO Ba)XHO /I IPUMEHEHHS BEKTOPOB B (DU3HKE;
MMO3HAKOMUTh C MCIOJIB30BAHHMEM BEKTOPOB M METOJA KOOPJAMWHAT TMPU PEHICHUU
reOMETPUYECKUX 3a/adu.

Bektop omnpenensiercs Kak HaNpaBJICHHBIM OTPE30K W JACHCTBHUS HAJ BEKTOPaMHU
BBOJISITCA TaK, KaKk ATO MPHUHATO B ¢usmke, T. E. kKak OelcTBHS ¢ HaNpaBJICHHBIMU
oTpe3kaMu. OCHOBHOE BHUMAaHUE JOJIKHO OBITh YJIEJICHO BIPAOOTKE YMEHUH BBINOJHSThH
omnepanuy HaJ BEKTOpamu (CKJIaJblBaTh BEKTOPHI IO MpaBWIaM TPEYTroJbHHKA W Ta-
pajuiesiorpaMMa, CTPOUTh BEKTOp, PAaBHBIM PA3HOCTU JIBYX JIAHHBIX BEKTOPOB, a TAKKeE
BEKTOP, PABHBIN MPOU3BECHUIO JAHHOTO BEKTOpa Ha TAHHOE YUCIIO).

Ha mnpumepax mnokas3bIBaeTCA, KakK BEKTOPbl MOTYT MPHUMEHSITHCS K PEIICHUIO
reoMeTpuiecKkux 3aaad. JlemoHcTpupyetrcss 3()QPEeKTUBHOCTh NMPUMEHEHUs (GopMys s
KOOpJIMHAT CEPEIMHbl OTpPE3Ka, PACCTOSHUS MEXAY JBYMs TOYKaMH, YpPaBHEHHI
OKPYKHOCTH M TIPSIMOM B KOHKPETHBIX T'€OMETPUYECKUX 3ajJadyax, TEM CaMbIM Ja€TCs
MpeICTaBICHUE 00 U3yUYEHUH F€OMETPUUECKUX (DUTYP C TTOMOIIBIO METOJIOB aJIreOpHI.
CooTHOIIEHUT MEXKAYy CTOPOHAMH M YIJIaMH  TpeyrojbHuka. CrajasipHoe
Npon3Be/leHNe BEKTOPOB

CuHyCc, KOCHMHYC W TaHI€HC yrija. TeopeMbl CHHYCOB M KOCHUHYCOB. Pemenune
TPEyroabHUKOB. CKaJIsSIpHOE TIPOU3BEICHHE BEKTOPOB W €ro MNpPUMEHEHUE B
reOMETPUYECKUX 3a/a4uax.

OcHo6nasi yenb — Pa3BUTh YMEHHUE Y4YAIIMXCS MPUMEHSITh TPUTOHOMETPUYECKUM
amnrmnapar IpHu pelIeHUH TeOMETPUUECKUX 3a/1ay.

Cunyc u xocunyc Jroo6oro yria ot 0° mo 180° BBOASTCS C MOMOIIBIO €IUHHUYHON
MOJIYOKPYHOCTH, I0Ka3bIBAIOTCA TEOPEMBI CHHYCOB U KOCUHYCOB U BBIBOJUTCS €III€ OJHA
dbopmya momaau TpeyroibHUKa (MOJOBHHA MTPOU3BENICHUS JIBYX CTOPOH Ha CUHYC yTiia
MEXIy HUMHU). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTOJbHUKOB.

CkansipHO€ TPOU3BEJICHHE BEKTOPOB BBOJUTCS Kak B (pu3uke (Ipou3BEICHUE IJIUH
BEKTOPOB Ha KOCHHYC YIJIa MEXKIy HUMH). PaccMaTpuBalOTCs CBOWMCTBA CKAJISIPHOTO
MPOU3BECHUS U €T0 MPUMEHEHUE NMPU PEIICHUU TeOMETPUIYECKUX 3aad.

OCHOBHOE BHUMAaHHE CJIEAYET YACIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B MPUMEHECHUU
TPUTOHOMETPUUECKOTO arapara npy pernieHuyd reoMeTpUIECKuX 3aad.

JJInHA OKPYKHOCTH U IJIOMIA/Ib Kpyra

[IpaBuiibHbIE MHOTOYTOJBHUKU. OKpYXHOCTH, OIHMCAHHAs OKOJIO MPaBUIBHOTO
MHOTIOYTOJIbHUKA W BIIMCaHHasi B Hero. llocTpoeHue MpaBWIBHBIX MHOTOYTOJBHHUKOB.
Jnuna okpyxnoctu [Inomans kpyra.

OcHogHas yenb — PACHIMPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJBHHUKAX; PACCMOTPETh
MOHSATHUSI NIMHBI OKPY>KHOCTH U TUIOIIAIX Kpyra U (hOPMYIIbI JIJIs1 UX BHIYUCIICHUS.

B Hawane Tembl jgaeTcs  ompeneseHHe NPaBUIBHOIO  MHOTOYTOJIbHUKA, |
paccMaTpHUBAIOTCS  TEOpPEMbl 00 OKPYXKHOCTSIX, OIHKCAHUE OKOJIO TMPaBUIBLHOIO
MHOT'OYTOJIbHUKA W BIIUCAHHOU B HEro. C MOMOIIBIO ONMMCAaHHON OKPY>KHOCTH PEIIaloTCs
3a71a4¥ O TOCTPOCHUH MPABUIBLHOTO MIECTUYTOJbHUKA U TPABUIIBHOTO 271-yTOJIBHUKA, €CIH
JIaH TIPaBUJIbHBINA 71-yTOJBHUK.

dopMyJibl, BBIpaXKaOIINE CTOPOHY MPABUIILHOTO MHOTOYTOJIBHUK U PaJInyC BIIUCAHHOM
B HETO OKPY>KHOCTH 4epe3 paguyc OMHCAHHON OKPY>KHOCTH, UCIOJIb3YIOTCSI TIPU BBIBOJIE
dbopMyT IIUHBI OKPYKHOCTH W TUIOMIAAW Kpyra. BeiBom omupaeTrcss Ha WHTYUTHBHOE
MpEACTaBICHUE O MIPEEIIe: MPYU HEOTPAHUUECHHOM YBEINYEHUH YHUCIIa CTOPOH NPABUIBLHOTO
MHOT'OYT'OJIbHUKA, BIUCAHHOTO B OKPY>KHOCTh, €T0 TIEPUMETP
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CTPEMUTCS K JUIMHE 3TOM OKPY>KHOCTH, a TUIOHaAb — K IJIOIIAU Kpyra, OrpaHUu4eHHOTO
OKPY>KHOCTBIO.
JIBMKeHU S

OTtobpaxkenue miockoctu Ha cebs. [lonstue nBmxeHus. OceBass U LEHTpajbHAs
cumMetpuu. [lapamiensusiil neperoc. [loBopor. Hanoxxenus u 1BUKEHHUS.

OcHosHas yenb — MO3HAKOMUTH YYaIlIUXCS C TIOHATHE: JIBUKEHUS U €70 CBOMCTBAMHU, C
OCHOBHBIMU BHJIaMH JIBH>KEHUM, C B3aMMOOTHOIICHUSIMU HAJIOKEHUHN U IBUKECHUU.

JIBU>KeHUE TIIOCKOCTH BBOJIUTCA KaK OTOOpakeHHE TUIOCKOCTU Ha ce0sl, COXpaHsIoIIee
paccTosiHuEe MEXy ToukaMu. [Ipu paccMoTpeHun BUIOB JBUKEHUN OCHOBHOE BHHMAHUE
yaeIseTCs MOCTPOECHUIO 00pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJILHUKOB MPU OCEBOM
U ICHTPAJbHON CHUMMETpPHUSX, MapajuieIbHOM TNiepeHoce, nmoBopoT. Ha »ddexTHbix
puMepax MOKa3bIBACTCA MPUMEHEHUE JIBHKCHUHN TTPU PEIICHUU T€OMETPUUECKUX 3a/1ay.

[loHATHE HANOXKEHUS OTHOCUTCA B JAHHOM KypC€ K YHCIY OCHOBHBIX TOHSITHI.
JlokaspIBaeTCs, YTO TMMOHATHUS HATOKEHUS U IBYDKCHHUS SIBIISIIOTCS DKBUBAJICHTHBIMHU: JTIO00€E
HaAJOXKEHUE SIBISETCS JBM)KEHUEM IUIOCKOCTH M 0o0paTHO. M3yueHue oKka3aTenbCcTBa HE
ABJISIETCA 00S3aTENBHBIM, OJHAKO CIEIYET PACCMOTPETh CBS3b MOHSATUN HAOXEHUS U
TIBIKEHUS.

HauajibHble cBeeHUsl U3 CTepeoMeTpuH

[Ipenmer crepeomeTpun. I'eomeTpuyueckrne Tela W MOBEPXHOCTH MHOTOTpaHHUKM:
npu3Ma, napajjieiaenumnes, nupamuaa, GopMysibl Jis BBIYUCIEHUS WX 00heMoB. Tena u
MOBEPXHOCTH BpAILICHUS: UIUHAP, KOHYC, cdepa, map, GopMyibl JJis BHIYUCICHUS WX
TUIOIIAICH MOBEPXHOCTEN U 0OHEMOB.

OcHnoénasi yenb — pAaTh HA4dallbHOE IMPEJICTABICHUE O TEJaX M ITOBEPXHOCTSAX B
MIPOCTPAHCTBE; MO3HAKOMUThH YYalllUXCSd C OCHOB HOBBIMH (DOpMyJaMU JJisi BBIYMCIICHUS
TJIOMIAICH TOBEPXHOCTEN U 0OHEMOB TEIl.

PaccmoTrpenue npocTelmx MHOTOTPAaHHUKOB (MIPU3MBI, TTapaJUIeIenune a, MMPaMUIbl), a
TaKke TeJ U MOBEPXHOCTEN BpaleHuil (UInHIpa, KoHyca, cepsl, 1mapa) mpoBOJAUTCS Ha
OCHOBE HaIJISIAHBIX MPEACTABICHUM, 0€3 MPUBJICUCHUSI aKCUOM cTepeoMeTpun. DopmyIibl
JUISl BBIYUCIIEHUST OOBEMOB YKa3aHHBIX TEJl BBIBOJSITCS Ha OCHOBe mpuHIuia KaBaibepu,
dbopMyInbl [JIsI BBIUUCIICHUS TUIOIIAAM W OOKOBBIX IMOBEPXHOCTEW HUIMHIpAa M KOHYycCa
MOJIYHAlOTCS C MOMOIIBI0 Pa3BepPTOK 3TUX MOBEPXHOCTEH, (opmyrna Iuiomwaan chepsl
MPUBOJIUTCS 0€3 000CHOBAHUS

006 akcuomax reomMeTpuu

becena 06 akcmomax reoMeTpuH.

OcHoenass yenv — naTh OoJjiee TIyOOKOE TMPEACTaBIECHHE O CHUCTEME aKCHOM
MJIAHUMETPUH U AKCHOMATHYE€CKOM METOJIE.

B nanHOl Teme paccka3blBaeTcsi O pPa3JIMUHBIX CHUCTEMaxX AaKCUOM T'€OMETPUH, B
YaCTHOCTH O Pa3IMYHBIX CIIOCO0aX BBEICHUS MMOHATUS PABEHCTBA PUTYD.

IHoBTOopenue. Pemenue 3anay
OcHosnas yenw. I1oBTOPUTH, 3aKpenuTh U 00001IUTh OCHOBHBIE 3YH 3a 0CHOBHYIO
HIKOJTY
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3. TemaTu4yeckoe IVIAHUPOBAHUE

Ne Conep:xanue y4yeOHOIro MaTepuasa Kou1-Bo yacos
n/n
MaremaTuka 5 kiaacce —170 yacos
1 | IloBTOpeHue 5
2 | I'nasa I. HatypayipHbI€ unca. 20
3 | I'mapa ll. CnoxxeHnue u BbIUMTaHUE HATYPATBHBIX YHCEI. 38
4 | I'masa III. YMHOX€HUE U A€JIEHUE HATYPAIBHBIX YUCEN. 37
5 | I'maBa IV. OObikHOBEHHBIE APOOH. 18
6 | ['maBa V. JlecaTuunsie npoOu. 48
7 | UToroBoe moBTOpEHHUE. 9
Martemaruka 6 kiaacc —170 yacos
8 |TI'mama l. JlenuMocTh umcen. 20
9 | I'masa II. CnoxxeHue u BIYUTaHUE APOOEH C pa3HBIMU 22
3HAMEHATEJISIMH.
10 | I'masa III. YMHOXEHUE U JeseHne TpoOei ¢ pa3HbIMU 32
3HAMEHATEJISIMH.
11 | I'maBa IV. OTHOIIEHHS U POTOPIIUH. 20
12 | I'masa V. [lonoxurenbHbie U OTPHUIIATETIbHBIC YHCTIA. 12
13 | I'maBa VI. CioxxeHue 1 BEIYMTaHUE OTPHUIIATEIbHBIX U 12
MOJIOKUTEIHHBIX YUCEIL.
14 | I'masa VII. YMHOXeHME U IeTIeHUE OTPULIATENbHBIX U 13
M0JIO’KUTEbHBIX YUCEIL.
15 | I'nmasa VIII. Pemenue ypaBHEeHUN. 15
16 | I'masa IX. KoopauHatsl Ha TIIOCKOCTH. 12
17 | UtoroBoe MOBTOpPEHHUE. 12
Adaredpa 7 kaacc -102 yacos
18 | I'masa . Beipaxkenusi. ToxxnectBa. YpaBHEHUS. 22
19 | I'masa II. ®ynkuuu. 11
20 | I'nasa III. Ctenienp ¢ HaTypaJbHBIM TTOKA3aTEIIEM. 11
21 | I'maa IV. MHOTOYJICHBI. 17
22 | I'maBa V. ®opMyIbl COKPAICHHOTO YMHOXKEHHUS. 19
23 | I'maBa VI. CucteMbl TUHEHHBIX YPaBHEHHI. 16
25 | I'masa VII. UToroBoe moBTOpEHuUe. 6
I'eomerpus 7 kiacc - 68 yacos
26 | I'masa I. HauanpHbIe TeOMETpUYECKHUE CBEICHMUS. 10
27 | I'nasa Il. TpeyroJbHUKHU. 17
28 | I'masa II1. IlapannenpHbl¢c-HPSIMBIE. 13
29 | I'masa IV. COOTHOMEHM MEKLy CTOPOHAMH U YITIaAMH 19
TPEYroJIbHUKA. -
30 | IloBTOpenue. Pemenue 3aqay. 9
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Aunreopa 8 kinacc — 136 yacos

31 | I'nama l. [ToBTOpCHHME. 6
32 | I'masa II. PanimoHanbHbIe qpOOH. 30
33 | I'maga III. KBagpaTHbie KOpHHU. 25
34 | I'maa IV. KBagpatHbie ypaBHEHUS. 30
35 |I'nmaBa V. HepaBeHctBa. 24
36 | I'maBa VI. CreneHb ¢ LEJIBIM ITOKA3aTEIEM. DIIEMEHTHI 13
CTaTUCTHUKHU.
37 | UtoroBoe moBTOpEHUE 8
I'eomeTpus 8 kiacc — 102 yaca
38 | I'maBa |. YeThIpEXYTONBHUKH. 17
39 | I'nmama Il. Tlmomamn. 18
40 | I'mama lll. [TogoGHBIE TPEYTOIBHUKH. 24
41 | I'maBa IV. OKpyXHOCTb. 21
42 | I'maBa V. BekTopsl. 14
43 | [loBTOpenue. Pemenne 3anay. 8
Aunreopa 9 kaacc — 136 yaco
44 | I'nmasa |. KBagpatnuHas QyHKLIHS. 34
45 | I'mama |l. YpaBHeHUS U HEPABEHCTBA C OJTHOM MEPEMEHHOM. 21
46 | I'mama Ill. YpaBHeHMs 1 HEpABEHCTBA C JIByMs ITIEPEMEHHBIMU. 24
47 | I'masa IV. Apudmerrueckas 1 reoMeTprUUECKasi IPOrPECCHH. 17
48 | I'maBa VI. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH 16
BEPOSATHOCTEM.
49 | UtoroBoe MOBTOPEHUE 24
I'eomerpus 9 knacc — 68 yacos
50 |I'maBa |. Meron koopauHarT. 13
51 | I'masa II. CooTHOIIEHUS! MEXAY CTOPOHAMU U YTIIAMU 10
TpeyrojpHuKa. CKansipHOe MPON3BEICHIUE BEKTOPOB.
52 | I'nmasa Ill. CxansipHoe mpou3BeieHNE BEKTOPOB. 8
53 | I'maBa V. JInuHa OKpy>KHOCTH U TUIOIIAAb KPyTa. 16
54 | I'maBa V. JIpmxeHue. 10
55 | I'maBa VI. HauanbHble cBeICHUS O CTEPCOMETPHH. 4
56 | IloBTOpeHwue. 8

34




35



