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1. Ilnannpyemblie pe3yabTaThl H3y4YeHHs y4eOHOro mpeaMera

JIMYHOCTHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
B pamMkax KOTHUTHBHOI0 KOMIIOHEHTAa OyAyT c()OPMHPOBAHBI:

* HCTOpUKO-Teorpaduyeckuii o0pas, BKIOYas MpeACTaBIeHUE O TEPPUTOPUH U rpanuiax Poc-
cun, e reorpaduyeckux OCOOEHHOCTSIX, 3HAHME OCHOBHBIX MCTOPHYECKUX COOBITUI pa3BUTHSA
roCy/IapCTBEHHOCTH M OOIIECTBAa; 3HAHUE HMCTOPUU U reorpaduu Kpas, ero JOCTHKEHUU U Kylb-
TYPHBIX TPaJULIHIA;

* 00pa3 COUMANTbHO-TIOJUTHUYECKOIO YCTPOICTBA — MPEACTABICHUE O TOCYAApCTBEHHOM
opranuzanuu Poccum, 3HaHUE TOCYZapCTBEHHOW CHMBOJMKU (TepO, ¢uar, TMMH), 3HAHHE rocy-
JAPCTBEHHBIX MPA3/IHUKOB;

* 3"aHue nonoxxeHnit Koncrutyuu P®, ocHOBHBIX IpaB M 00s3aHHOCTEH I'paXkIaHUHA, OPH-
EHTalMsI B IPAaBOBOM IIPOCTPAHCTBE IOCYIapCTBEHHO-00IIECTBEHHBIX OTHOILLICHUH;

* 3HAaHUE O CBOEH AITHUYECKOM IPUHAIICKHOCTH, OCBOCHHUE HALMOHAJIBHBIX LIEHHOCTEH,
Tpaaului, KyJIbTYpbl, 3HAHUE O HApOJlax U 3THUYECKUX rpynnax Poccuu;

* OCBOEHHE OOLIEKYIBTYPHOTO Hacieaust Poccun U 001meMupoBOro KyabTYpPHOTO HACIIEIHS,

* OpUEHTAlMs B CUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH M UX HepapXu3alus, MOHUMaHHE
KOHBEHIIMOHAJIBHOI'O XapakTepa MOpaH;

* OCHOBBI COLIMAJILHO-KPUTHYECKOTO MBIIUICHUS, OPUEHTAIMS B OCOOEHHOCTSAX COLHMATbHBIX
OTHOIICHUHA W B3aUMOJICHCTBUH, yCTAHOBJICHHWE B3aMMOCBS3M MEXIy OOIIECTBEHHBIMH U TOJH-
TUYECKUMU COOBITUSAMU;

* DKOJIOTMYECKOE CO3HAHWE, NPU3HAHHUE BBICOKOW ILIEHHOCTH JKM3HU BO BCEX €€ MpOsBIIE-
HUSX; 3HAHWE OCHOBHBIX MPUHIIMIIOB U IPaBUJ OTHOILLEHHUS K MPUPOJE; 3HAHWE OCHOB 3JI0POBOIO
o0pa3a >XU3HU U 30POBbECOEPETAIONINX TEXHOJOTH; TPaBHJI MOBEICHHUS B YPE3BBIYANHBIX CH-
Tyanusx.

B paMkax HEHHOCTHOr0 M YMOLHOHAJIBLHOI0 KOMIIOHEHTOB OYIyT c(hOPMUPOBAHBI:

* TpakKJaHCKUHM MaTpUOTU3M, JH000Bb K PoiuHe, 4yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBAXKEHUE K UCTOPUH, KYJIBTYPHBIM U HICTOPUYECKUM ITAMATHUKAM;

* OMOIHMOHAJIBHO IMOJIOKUTECIIBHOC IIPUHATHEC CBOEH DTHUYECKOH NJICHTUYHOCTHU,

* YBWOXEHHE K JpPYruM Hapoaam Poccum M MHpa U NPUHATHE HX, MEXKITHUYECKas TOje-
PaHTHOCTB, TOTOBHOCTH K PaBHOIIPABHOMY COTPYAHUYECTBY;

* YBAXKEHME K JIMYHOCTM M €€ JIOCTOMHCTBaM, JI00pOXKeIaTeIbHOE OTHOLIEHHE K OKpY-
JKAaromuMm, HETCPIIMMOCTD K JIFOOBIM BUJaM HAaCUJIUA YU TOTOBHOCTE ITPOTHUBOCTOATE UM,

* YBaXEHHME K IIEHHOCTSAM CEMBbH, JI000Bb K MpPUPOJE, MPU3HAHME IEHHOCTU 370POBB,
CBOCTO U APYTUX n}oneﬁ, ONTUMU3M B BOCIIPHUATHH MHPA,

NOTPeOHOCTh B CAMOBBIPAXEHUU M CaMOpeaT3aliy, COLUAIbHOM IPU3HAHUM,

¢ IMO3UTHUBHAA MOpajibHasA CaMOOLICHKAa U MOPAJbHBIC YYBCTBA — YYBCTBO I'OpAOCTHU IIPHU CJIC-
JIOBaHUU MOPAJILHBIM HOPMaM, IIEPEKUBAHUE CTHIAA U BUHBI IIPU UX HAPYIICHUH.

B pamkax AeSITeIbHOCTHOIO (MOBEIeHYEeCKOr0) KOMIIOHEHTAa

BBIITYCKHHUK Hay‘ll/lTCﬂ:

* TOTOBHOCTh M CIIOCOOHOCTh K YYacTHIO B IIKOJHLHOM CaMOYIPAaBJICHHWU B Ipejaenax BO3-
PacTHBIX KOMITETEHIIMN (JIXKYPCTBO B IIKOJIE U KJIACCe, yU4aCTHE B JETCKUX M MOJOAEKHBIX OOIIECT-
BEHHBIX OpTaHU3AIMIX, IKOJbHBIX ¥ BHEIIKOIBHBIX MEPOTIPUSITHIX);

* TOTOBHOCTb U CIOCOOHOCTH K BBIIIOJHEHUIO HOPM U TpeOOBAHMI MIKOJBHOW XKHU3HU, NIPaB U
00513aHHOCTEH yueHHKa,

®* YMCHHEC BECTU AHAJIOI HAa OCHOBE PABHOIIPABHBIX OTHOIIIEHNA U B3aUMHOI'O YBAXXCHUA U
MIPUHSATHSI; YMEHHE KOHCTPYKTUBHO pa3peniaTb KOH(PIUKTHI;

* TOTOBHOCTBH U CIIOCOOHOCTH K BBIIIOJIHEHUIO MOpaJbHBIX HOPM B OTHOIICHHHU B3POCJBIX U
CBCPCTHUKOB B IIKOJIC, 10Ma, BO BHCy‘-Ie6HLIX BuUaax ACATCIBbHOCTH,

* MOTPEOHOCTh B YYaCTHH B OOIIECTBEHHOW JKM3HHW OJMXKANIIETO CONUAIBLHOTO OKPYXKEHUS,
OOIIECTBEHHO MOJIE3HOI NeSITETLHOCTH;



* YMEHHUE CTPOMUTH )KU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIIBHO-MCTOPUUYECKUX, I10O-
JIUTUYECKUX U DKOHOMHYECKHUX YCIIOBHI;

* YCTOMYMBBINA MO3HABATEIBHBIN MHTEPEC M CTAHOBJICHUE CMBICIIOO0pa3yromel GyHKINU T0-
3HABATEJIbHOIO MOTHBA;

* TOTOBHOCTH K BBIOOpPY MPOGMIBHOTO 00pa3oBaHusl.

BhInyCKHUK MOJYYHT BO3MOKHOCTD 1Jis1 POPMUPOBAHUSA:

* BBIP@KEHHOHN yCTOWYMBOHN yueOHO-IT03HABATEILHON MOTHBAITMU M HHTEpECa K YUCHHIO;

* TOTOBHOCTH K CaMOOOPA30BAHHIO i CAMOBOCIIUTAHUIO;

* aJEeKBATHOM ITO3UTHUBHOM CAMOOIICHKHU M SI-KOHIICIIIINH;

* KOMIIETEHTHOCTH B pe€alM3allid OCHOB TPaXIaHCKOM HJICHTHUYHOCTH B IIOCTYIKaxX H
JEeITEIbHOCTH;

* MOpAJbHOTO CO3HAaHWS HA KOHBEHIIMOHAJIHHOM YpPOBHE, CIIOCOOHOCTH K PEIICHUIO0 MO-
palbHBIX JTUJIEMM Ha OCHOBE YYETa MO3UIMK yYaCTHUKOB JWJIEMMbI, OPUCHTAIIMHM HA WX MOTH-
BBl U YyBCTBA; YCTOMUMBOE CIEAOBAaHUE B MMOBEJCHUN MOPAIBHBIM HOPMaM U STUYECKUM TPEOOBaHHU-
SIM;

* OMMATHM KAaK OCO3HAHHOTO TOHHUMAHHUS U COINEPEKUBAHUS UYYBCTBAM JPYruX, BbIpa-
JKaroIIeics B MOCTYIKAX, HAPABJICHHBIX HAa TOMOIIIb U 00ecredeHne 0J1aronomyqms.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

BbInyCKHUK Hay4uTCH:

* IENIENOJIaraHuio, BKIIOYas IIOCTAHOBKY HOBBIX LeJeH, IpeoOpa3oBaHUE NPAKTUUECKOU
3aJ1a4M B [103HABATEIbHYIO;

* CAMOCTOSITEIBHO AaHAIW3UPOBATH YCIOBUSA JOCTHKECHMs L€ Ha OCHOBE YYETa BbIJE-
JICHHBIX YYUTEJIEM OPUEHTUPOB JAECUCTBUS B HOBOM Y4eOHOM MaTepHase;

¢ IUIAHHUPOBATDH MYTHU JOCTUKCHHUA ueﬂeﬁ;

* YCTaHaBJIUBATh LICJIEBBIC IPUOPUTETHI;

* YMETb CaMOCTOSATEIBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIATH UM;

* MPUHUMATh PelIeHHs B IPOOJIEMHOM CUTYyaI[MK HA OCHOBE NIEPEroBOPOB;

* OCYHICCTBJIATH KOHCTaTI/Ip}IIOIIII/Iﬁ nu HpGI[BOCXI/IHIaIOHII/Iﬁ KOHTPOJIb IO pE3YJIbTATy U IO CIIO-
co0y IeHCTBUS; aKTyallbHBI KOHTPOJIb HA YPOBHE ITPOU3BOJILHOTO BHUMAHMS;

* aJICKBATHO CaMOCTOATCIBbHO OLCHUBATH MNPABUIBHOCTH BBIITOJTHCHHA )leﬁCTBHﬂ U BHOCUTH
HE00XO/MMbIe KOPPEKTHBBI B HCIIOJIHEHHE KaK B KOHIIE ACWCTBUS, TaK U MO XOJYy €ro peaiu-
3a1uH;

* OCHOBaM IPOTHO3MPOBAHUS KakK MpeABUACHUS OYAYyIIUX COOBITUI M pa3BUTHSI MTpoliecca.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

* CaMOCTOSITEIPHO CTAaBUTh HOBBIC YUCOHBIC IICITH U 33]1a9H,

* MOCTPOCHUIO )KU3HEHHBIX IJIAHOB BO BPEMEHHOM MEPCIIEKTHUBE;

W TIPH TUTAHUPOBAHWH JOCTHKCHHSI 1IEJICH CaMOCTOSTENIbHO U aJICKBATHO YYUTHIBATH YCIIOBHS
Y CPEICTBA MX JOCTUKCHHUS,

* BBIJICATh AJTBTEPHATUBHBIE CIOCOOBI JTOCTHXKEHHUS IIeW W BbIOMpaTh Hambonee 3 dex-
THBHBIH CII0CO0;

* OCHOBAaM CaMOPETYJISAIIMA B y4eOHOH W ITO3HABATEIHHOW JEATEIBHOCTH B (OpME 0CO3-
HAaHHOTO YIPABIIEHUS CBOUM TIOBEIEHHEM U JESITEIbHOCTHIO, HAIPABICHHON Ha JOCTHKEHHE
IMOCTaBJICHHBIX IIEJICH;

* OCYIIECTBIIATH TIO3HABATENbHYIO PEQIIEKCHI0 B OTHOLICHUH JEHCTBHI MO pPEIICHUIO
y4eOHBIX U MTO3HABATEILHBIX 33724,

* aJIeKBaTHO OIICHHWBATh OOBEKTHUBHYIO TPYAHOCTh KaK Mepy (DaKTHUECKOro WU Mperno-
JIlaraeMoro pacxojia peCypCcoB Ha pelleHue 3aauu;

* aJIeKBATHO OIICHWBATh CBOM BO3MOXKHOCTH JTOCTIIKEHUS IEH ONpPeNeIEHHON CIOXKHOCTU B
pa3IMyYHbIX cepax caMOCTOSTENbHOM eATeNbHOCTH;

* OCHOBaM CaMOPETYISIIUU IMOIMOHAIBLHBIX COCTOSIHHM;

* pujaraTh BOJIEBbIE YCHJIMS M MPEOJ0JieBaTh TPYIHOCTU U MPENSATCTBUS Ha IYTH JOC-
THKECHUS LIEIIEH.



KoMMmyHuKaTHBHBIC yHUBepcaibHble yueOHbIe JeHCTBUSA

BbINyCKHUK HAY4YUTCSH:

* YUNTHIBaTb pa3HbIEe MHEHUS U CTPEMUTHCS K KOOPAMHALMU DPA3IMYHBIX INO3ULMI B CO-
TPYAHUYECTBE;

* (hopmynupoBaTh cOOCTBEHHOE MHEHHE U TIO3ULIUIO, apIYMEHTUPOBATh M KOOPAMHUPOBATH €€
C MO3ULUSAMH NMAapTHEPOB B COTPYAHUYECTBE IPU BbIPaOOTKE OOLIEr0 pelieHus] B COBMECTHOM nes-
TEJIbHOCTH;

* YCTaHaB/IMBATh U CPABHUBATH Pa3HbIE TOUKU 3PEHHUS, MIPEXkKAE YeM INPUHUMATH pEIIeHHs U
JIeNaTh BLIOOD;

* apryMEHTHpOBaThb CBOIO TOYKY 3pEHMs, CHOPUTb M OTCTauBaThb CBOIO IO3UIHIO HE
BpaKACOHBIM JIJIs1 ONTIOHEHTOB 00pazoMm;

* 3aJaBaTh BOIPOCHI, HEOOXOJMMBbIE ISl OpraHU3alMd COOCTBEHHOH [EATENBbHOCTH M CO-
TPYJHUYECTBA C NAPTHEPOM;

* OCYLIECTBJISAITh B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIIb;

* aJIeKBaTHO MCII0JIb30BaTh Peub JUIs JIAHUPOBAHUS U PETYIISILIUY CBOEH J1eATENIbHOCTH;

* aJIeKBATHO MCIIOJIb30BaTh PEUEBbIE CPEJCTBA I PELICHUS Pa3IUYHBbIX KOMMYHUKATHBHBIX
3ajay; BJIAJETh YCTHOM M NHMCbMEHHON pEubl0; CTPOUTh MOHOJOIMUECKOE KOHTEKCTHOE BBICKa-
3bIBAaHUE;

* OpPraHM30BBIBATH M IUIAHUPOBATh Y4EOHOE COTPYAHHUYECTBO C YUMTEIEM U CBEPCTHUKAMH,
OTIPENIeNIATh LEeNU U (PYHKIIMKA YYACTHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS;, TUIAHUPOBATH OOIIHE CITOCO-
OBl pabOTHI;

* OCYILIECTBJISITh KOHTPOJIb, KOPPEKIIHUIO, OLEHKY JEeHCTBUIN NapTHEPA, YMETh yOekK1aTh;

* pa0oTaTh B Ipylne — YCTaHaBIMBaTh pabouyue OTHOUIEHHUS, F3PPEKTUBHO COTPYIHUYATH U
CIOCOOCTBOBATh MPOIYKTHBHON KOOTEpAIMH; WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPO-
UTh NIPOJYKTUBHOE B3aUMO/JICIICTBHE CO CBEPCTHUKAMHU U B3POCIIBIMU;

* OCHOBaM KOMMYHHUKaTHUBHOH pedrexcuu;

* HCHOJb30BaTh AJCKBATHbIE SI3BIKOBBIE CPEJCTBA JJIsI OTOOPAaXKEHUsS CBOMX YYBCTB, MBICIIEH,
MOTHUBOB U TTOTPEOHOCTEH;

* 0TOOpaxaTh B peun (onucaHue, OOBICHEHHE) COJepKAaHUE COBEpIIAEMBIX JEHCTBUI Kak B
(hopMe TpOMKOM cOITMaIN3UPOBAHHON peuH, TaK U B (pOpMe BHYTPEHHEN peyu.

BbINYyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

* YYHUTHIBATh U KOOPJIWHUPOBATH OTIUYHBIE OT COOCTBEHHOW MO3UIUU JIPYTUX JIOJEH, B CO-
TPYAHUYECTBE;

* YUYHUTHIBATh pPa3HbIE MHEHHS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3HIINIO;

* TIOHMMAaTh OTHOCUTEIHHOCTh MHEHHUH U TIOJIXO0JIOB K PEIICHUIO MTPOOIEMBI;

* MPOAYKTHBHO pa3peniatb KOHGIMKTHI HA OCHOBE Yyu€Ta WHTEPECOB M TO3MIMHA BCeX
YYaCTHUKOB, TIOMCKA W OIEHKH aJIbTEPHATHUBHBIX CIOCOOOB pa3pemieHusi KOH(MIUKTOB; JOTOBA-
pPUBATHLCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOMU JIEATEIHHOCTH, B TOM YHCIIE B CUTYaIluU
CTOJIKHOBEHUS UHTEPECOB;

* Oparb Ha ceOst MHUIIMATUBY B OpraHU3allid COBMECTHOTO JIeUCTBUS (I€TT0BOE JIUIEPCTBO);

* OKa3bIBaTh MOJAEPKKY M COJCHCTBHE TE€M, OT KOrO 3aBHCUT JOCTH)KEHUE UEIU B CO-
BMECTHOM JIeATEIILHOCTH;

* OCYHICCTBJISITh KOMMYHUKATHBHYIO pe(IEKCHI0O KaK OCO3HAHWE OCHOBAHHMH COOCTBEHHBIX
JICHCTBUM U IEWCTBUI MTAPTHEPA;

* B MpOIECCEe KOMMYHHMKAIMU JOCTATOYHO TOYHO, MOCJIEIOBATEIBHO W TOJHO MEpeaaBaTh
napTHEPY HEOOXOTUMYIO HHPOPMAITUIO KaK OPUEHTHUD ISl IOCTPOCHHUS ISHCTBUS;

* BCTYNaTh B JWAJOr, a TaKXe Y4YacTBOBAaTb B KOJUJICKTUBHOM OOCYXXIEHHUU TIPOOieM,
y4acTBOBaTh B JIUCKYCCUM U apTyMEHTHUPOBATH CBOIO MO3UIIUIO, BIA/IETh MOHOJIOTMUECKON U 4 na-
JoTUYecKor ¢opMaMH pedd B COOTBETCTBUHM C T'PAMMATHYECKUMHU M CHHTAKCHYECKUMH HOpMa-
MH POJHOTO SI3bIKa;

* CIEIOBaTh MOPATbHO-ITUYECKHM U TICUXOJOTHYECKUM MPHUHIUIIAM OOIICHUS W COTPY/-
HHUYECTBA HA OCHOBE YBAXXWUTEJIBHOIO OTHOLIEHUS K MAPTHEpAM, BHUMAaHUS K JUYHOCTH IPYroro,



aJICKBAaTHOTO MEXIUMYHOCTHOTO BOCHIPHUSATHS, TOTOBHOCTH a/ICKBATHO pearrupoBaTh HA HYXKIBI IPY-
I'MX, B YaCTHOCTH OKa3bIBaTh MOMOIIb M SMOIIMOHAIBHYIO MOAJEPKKY MapTHEpPaM B Mpoliecce J0C-
TDKEHMS OOIIEH LIEM COBMECTHOM AEATEILHOCTH,

* ycTpauBath 3P GEKTHBHBIC TPYNIIOBBIC OOCYKIECHUS U 00eCIIeunBaTh OOMEH 3HAHUSMU MEXK-
Iy WICHAMU TPYIIbI 71 TPUHATHS YP(EKTUBHBIX COBMECTHBIX PEIICHUI;

* B COBMECTHOH [€ATENbHOCTH YETKO (POPMYIMpPOBATH LIETU TPYHIbl U IO3BOJATH €€
y4aCTHUKAM MPOSIBIISATE COOCTBEHHYIO SHEPTHUIO IS JOCTUKEHHS ITUX IIETICH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

BrinycKHUK HAy4YUTCH:

* OCHOBaM pealli3aliy MPOEKTHO-UCCIEA0BATEIbCKOM 1eATEIbHOCTH;

* MPOBOJUTH HAOTIOJCHHUE U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHUTEIIS;

* OCYUIECTBIIATh PACHUIMPEHHBIM MOMCK HH(GOpPMAlUU C HUCHOJIb30BAHUEM pECYpcoB OMO-
niotek u MutepHera;

* co3JaBaTh M MpeoOpa3oBbIBATH MOJIETHN U CXEMBI JJIs PEIICHUs 3a1a4;

* OCYIIECTBIISITH BBIOOP Hambosee 3 PEKTUBHBIX CITIOCOOOB PEIICHUS 33/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUI;

* J1aBaTh OINpPECIICHUE TIOHATHSIM;

* YCTaHABJIMBATH IPUUYUHHO-CJIEICTBEHHBIEC CBS3H;

* OCYIIECTBJIITh JIOTUYECKYIO OMNEPAIMI0 YCTAHOBJICHUS] POJIOBUIIOBBIX OTHOIIEHHUM, Orpa-
HUYCHHE TTOHSTHS,

* 0000mAaTh TOHATHS — OCYIIECTBISATh JIOTHUSCKYIO OIEpaIfio Tepexoja OT BHIOBBIX
MIPU3HAKOB K POJIOBOMY MOHATHIO, OT MOHATHUS C MEHBIIMM 00BEMOM K MOHSITHIO ¢ OONBIIUM 00D E-
MOM;

* OCYUISCTBIIATh CpPaBHEHHE, CEpPHAIMIO U KiIacCU(PUKAIMIO, CaMOCTOATEIbHO BbIOMpas
OCHOBAHUS U KPUTEPHH JIJIsl YKA3aHHBIX JIOTHYECKUX OIepaIuii;

* CTPOUTH KIACCU(PHUKAIIMIO HA OCHOBE IUXOTOMHYECKOTO JeNIeHHUS (Ha OCHOBE OTPHUIAHUS);

* CTPOUTH JIOTUYECKOE pPaCCYXKJEHHE, BKIIIOYAIOIIEe YCTAHOBJIEHHUE TPUYMHHO- CJIEICTBEH-
HBIX CBSI3€H;

* OOBSICHATH SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIIICHUS, BBISBIIIEMbIC B X0J1€ UCCIIEAOBAHUS;

* OCHOBaM O3HAKOMUTEIBHOT0, H3yUaIOIIEr0, YCBAUBAIOLIErO U TOMCKOBOIO UYTEHUS;

* CTPYKTYPUpPOBAaTh TEKCTHI, BKJIOYas YMEHHE BBIICIATH TJIABHOE U BTOPOCTEIICHHOE,
TJIaBHYIO UJICI0 TEKCTA, BEICTPAUBATh MIOCTIEI0BATEIHHOCTh OMUCHIBAEMBIX COOBITHI;

* pabotath ¢ MeTapopaMu — MOHUMATh MMEPEHOCHBIM CMBICT BBIpAKCHUH, TOHUMATh U YIIOT-
pebsATE 000POTHI PeUH, MOCTPOSHHBIE HA CKPBITOM YIIOA00IEHNH, 00pa3HOM COMMKEHHUH CIIOB.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHThCS:

* OCHOBaM pe(hIEKCUBHOTO YTCHHUS;

U CTaBUTH MPOOIEMY, apryMEHTUPOBATh €€ aKTyallbHOCTh, CAMOCTOSITEFHO MPOBOJIUTH HC-
CJIeJIOBaHKE Ha OCHOBE IIPUMEHEHHUS METOJIOB HAOIIOCHHSI SKCIICPUMEHTA,

* BBIJBUTATH THUIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTAX COOBITUHN, TIPOIIECCOB, OOBEKTOB;

® OpraHrU30BbIBATH UCCIICAOBAHUC C LICJIBIO ITPOBEPKU I'MITIOTES;

e JenaTh YMO3aKIIYeHHs (MHAYKTHBHOEC U IO AHAJIOTMHM) U BBIBOJBI HAa OCHOBE apry-
MEHTAaIAH.

HpeI[MeTHbIe pe3yabTaThbl

Maremaruka 5-6 kiacc
Hartypaasbnblie uncaa. /I[podu. PannonajabHbie yncia
BbInyCKHUK Hay4YuTCH:
* MMOHMMAaTh OCOOCHHOCTHU JAECATUUHON CUCTEMBI CUUCIICHHUS;
* ONEPHUPOBATh INOHATUAMH, CBA3aHHBIMHU C IE€ITUMOCTBIO HaTypaJIbHBIX YUCEIT;
* BBIp@XaThb YHUCIIAa B SKBUBAJICHTHBIX (opMax, BbIOMpas Hambosiee MOAXOIAIIYI0 B 3aBHU-
CUMOCTHU OT KOHKPETHO! CUTYaluHy;
* CpaBHUBATh U YIOPSAJOUYMBATh PALIMOHAJIBHBIE YUCIIA;



* BBINIOJIHATH BBIYUCIICHUS C PAlMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W IMHCHMEHHBIC
NpUEMBI BRIYUCIICHUN, IPUMEHEHUE KaIbKYJIsATOpa;

* HCMOJB30BaTh TMOHSATUS M YMEHHS, CBS3aHHbIE C MPONOPLUHUOHAIBLHOCTHIO BEJIMYUH,
MPOLIEHTAMHU, B XOJ€ pEHICHHs MaTeMaTUYeCKUX 3aJady U 3a/Jad U3 CMEKHBIX IPEIMETOB, BbI-
MOJTHATH HECJIOXKHBIE MPAKTUYECKUE PACUETHI.

BI:.II[yCKHI/IR MOJIYYMT BO3MOKHOCTD:

¢ IIO3HAKOMUTHCA C ITO3HMIIMOHHBIMH CHCTEMAaMH CYHHCICHHSA C OCHOBAaHUSIMH, OTINMYHBIMH OT
10;

b yFJIy6I/ITB W pa3BUTH NPCACTABICHNA O HATYPAJIbHBIX YHUCIaX U CBOUCTBAxX JACIIMMOCTH,

* HAyuyuTbCA MHCHOJNB30BaTh MPUEMBI, PALUOHATU3UPYIOLIME BBIYUCIEHUS, NPUOOpPECTH
IPUBBIYKY KOHTPOJIHUPOBATL BBIYUCIICHUSA, BBI6I/Ipa}I HO,Z[XO,Z[}IHII/Iﬁ IJIA CUTyalluun CHOCO6.

JlelicTBUTEILHbIE YHCJIA

BpinycKHUK HAY4YHTCS:

* HCIOJIb30BaTh HAYAJIbHBIE MPEJICTABICHUS O MHOKECTBE I€UCTBUTEIIbHBIX YHCEIT;

* OIEPUPOBATH MOHITHUEM KBAJIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIYUCICHHUSX.

BpINyCKHUK NOJYYUT BO3MOKHOCTD:

* pa3BUTh MPEACTABJICHHE O YHCJIE U YUCIOBBIX CHUCTEMax OT HATYPaJIbHBIX JO JCHCTBU-
TEJIbHBIX YUCEN; O POJIM BBIYMCIICHUI B IIPAKTUKE;

* pa3BUTh U YIIIyOUTh 3HAHUA O JECATHYHOW 3alUCH JIEUCTBHUTENBHBIX 4HCEl (IIepUOau-
YEeCKUE U HETIePHOJNYECKHUE POOH).

HN3mepenus, npudInKeHUs1, OLEHKH

BbInyCKHUK Hay4uTCH:

* HCMOJB30BaTh B XOJI€ PEIICHHS 3a]ad 3JIEMEHTAPHBIC TMPEJICTABIICHUS, CBS3aHHBIC C
MpUOTMHKEHHBIMU 3HAYEHUSMU BEJTMYHH.

BbhInyCKHUK MOJYYUT BO3MOKHOCTD:

* TOHSTH, YTO YHUCIIOBBIE JaHHBIE, KOTOPHIE UCTIOIB3YIOTCS TSl XapaKTEPUCTHUKU OOBEKTOB OK-
PYKAIOIIETO MHpa, SBISIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMUA, YTO IO 3alHCH MpHOIH-
KEHHBIX 3HAYEHUH, COMIepKAIINXCs B UH(DOPMAIIMOHHBIX UCTOYHUKAX, MOKHO CYJIUTh O MOTPEITHO-
CTHU TIPUOTUKEHUS;

* TMOHSTHh, YTO TOTPEUIHOCTh pe3yjbTaTa BBIUMCICHHHA JOJKHA OBITH COM3MEpHUMa C MO-
TPEIIHOCTHI0 UCXOIHBIX TAHHBIX.

Auredpa 7-9 kaacce

AuredpanvyecKue BbIPaKeHHUSA

BbinmycKkHUK Hay4HuTCS:

* ONEepUpOBaTh MOHATHSAMH «TOXKIECTBO», «TOKIECTBEHHOE IpeoOpa3oBaHUEy», pellaTh
3aJauu, cosepkaiue OyKBeHHbIE TaHHbIE, paboTaTh ¢ (hopMyIamu;

¢ BBIIIOJIHATH Hp606pa3OBaHI/I$I BBIpa)I(eHHfl, COACPpKAIMMX CTCIICHU C TCIBIMHA ITOKa3aTCIAMU

U KBaJpaTHbIE KOPHU;

¢ BBIIIOJHATH TOXICCTBEHHBIC npeo6pasoBaHI/Is{ panroOHAIBHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE
MpaBUJI IEHCTBUN HaJl MHOTOYJICHAMU M alredpanyecKuMu IpoosMu;

¢ BBIIIOJHATD Pa3IOKCHUEC MHOT'OYJICHOB HAa MHOKUTEIIN.

BbIyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

¢ BBIIIOJHATHE MHOI'OIIAroBbIE npe06pa3OBaH1/m panrOHAIBHBIX Bmpameﬁnﬁ, IIPpUMCEHAA
HIMPOKHA Habop croco0oB W NPUEMOB; MPUMEHSATh TOXKIECTBEHHBbIE MpPeoOpa3oBaHUs Ul pe-
IMCeHUdA 3aaa4 W3 Pas3IMYHBIX PasgciioB Kypca (HaHpI/IMep, JUIA  HaXO0XIACHUA HauOOoIbIIIE-
ro/HauMEHBIIIETO 3HAUYECHHUS Bblpa)KeHI/ISI).

YpaBHeHnust
BbinmyckHUK HayuHTCs:
* pelaTb OCHOBHBIE BHJIbl PAllMOHAJIBHBIX YPABHEHUH C OJHOW MEPEMEHHOM, CUCTEMBI JBYX
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YPaBHEHUI C IByMS IEPEMEHHBIMY;

* [OHMMATh YPAaBHEHME KaK BAXXKHEHIIYI0O MaTEMaTHYECKYH) MOJENIb JI1 ONHCaHUus H
M3yUYeHHs pa3HOOOpa3HBIX PealbHBIX CHTYallMi, pemaTh TEKCTOBBIC 3aJaul aJreOpandyecKuM MeTo-
0M;

* MPHUMEHATH TpadUuecKue MPEACTaBICHUS JJIsl UCCIECIOBAaHHUS ypaBHEHUH, UCCIEIOBAHUS U
pEeLIeHUs] CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

* OBJIQJCTh CHEUMAJbHBIMU IpPUEMAMHU PEIICHHS YPaBHEHHMM M CHCTEM YpaBHEHMIl; yBe-
PEHHO MPUMEHSTH amlmapar YpaBHEHUH Ui pelieHus] pa3HOOOPa3HbIX 3a/1a4 U3 MAaTeMaTUKU, CMEX-
HBIX NIPEMETOB, IPAKTUKH;

* TPUMEHATH TpaduyecKhe NPEACTaBICHUS Uil WCCICAOBAHUS YpPaBHEHHH, CHUCTEM ypaB-
HEHUH, coiepKalnuxX OyKBeHHbIC KOA(DPHUITUEHTHI.

HepaBencrBa

BbINyCKHUK HAYYUTCSH:

* [OHMMaTb M NPUMEHATb TEPMHUHOJOTHIO M CHUMBOJIMKY, CBSI3aHHbBIE C OTHOLIEHHEM He-
paBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pemiath JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CUCTEMBI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPON Ha rpauuecKue MpeIcTaBICHHS;

* NPUMEHSATH annapaT HEPaBEHCTB JIJIs PELICHUs 3a/1a4 U3 Pa3JInYHbIX pa3/esioB Kypca.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

* pa3HOOOpa3HBIM NpUEMaM JI0Ka3aTelbCTBa HEPABEHCTB; YBEPEHHO NMPUMEHSAThH anmapar He-
PaBEHCTB MJIsl peUIeHHS Pa3HOOOpa3HbIX MaTeMAaTHMYECKUX 3aJad M 3aJad M3 CMEXKHBIX MpeaMe-
TOB, IPAKTUKH;

* MPUMEHATHh rpaduuecKkue MPEeACTABICHUS A HCCIEIOBAHHUS HEPABEHCTB, CHCTEM Hepa-
BEHCTB, COJIEpXKaIuX OYKBEHHbIE KO PHUIIUEHTHI.

OcHoBHbIe OHATHSA. YHCI10BbIE QYHKIMH

BbinmyckHUK HayumMTCs:

* MOHMMATh M MCIOJIb30BaTh (DYHKI[MOHAIbHBIE MOHATUS U SA3bIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HaueHus );

* CcTpoUTh TpaduKU dIEMEHTApHBIX (YHKIIHI; HCCIeI0oBaTh CBOMCTBA YUCIOBBIX (DYHKIUI Ha
OCHOBE U3y4€HUs OBEICHUS UX TPapUKOB;

* NOHMMAaTh (YHKLUUIO KaKk BaXHEUIIYH0 MaTeMaTUYEeCKyl0 MOJENb JJs ONUCAHHS Mpo-
LIECCOB U SIBJIEHUI OKPY’KAIOILEro MUPa, IPUMEHATh (DYHKIIMOHAIILHBIN SI3BIK JIJIsl ONTMCAHUS

U HCCIeI0OBaHUS 3aBUCUMOCTEH MEX Ty (PU3NYECKHMMHU BEINYMHAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCSH:

* MPOBOJUTH MCCIEIOBAHNUS, CBSI3aHHBIE C U3YYEHHUEM CBOMCTB (DYHKIMIl, B TOM YHCIE C HC-
MI0JIb30BAHUEM KOMIIbIOTEpPA; HAa OCHOBE TIpaMKOB H3YYEHHBIX (DYHKUUH CTPOUTH OoOjee ClIoXK-
HbIe rpaduKu (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMI» TOYKAMH U T. I1.);

* HCIOJIb30BaTh (PYHKIMOHAIbHBIE MPEACTABICHUS W CBOWCTBA (DYHKUMH A pelIeHus
MaTeMaTHUYECKUX 3ajjad U3 pa3IMuHbIX pa3/IeloB Kypca.

YucioBble NOC/I€10BATEIBLHOCTH

BorinycKHUK HAy4YUTCH:

* [OHMMAaThb M MHCHOJb30BaTh S3bIK IOCJIEOBATEIbHOCTENH (TEPMHUHBI, CHMBOJIHYECKHE
0003HAYCHHUS);

* IPUMEHATh (OPMYJIbI, CBSI3aHHBIE C apUPMETHUECKON M reoOMETPUYECKON Mmporpeccueil, u
anmapar, cOpMHPOBAHHBIN MPU U3YUEHUH JIPYTUX Pa3ZeNioB Kypca, K PeLIeHHIO 3a/1a4, B TOM YHCe
C KOHTEKCTOM U3 PEaJIbHOM KU3HU.

BbIyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

* pematb KOMOMHUPOBAHHBIE 3a/1a4M C IPUMEHEHHEM (OPMYJI N-TO YiI€HAa U CyMMBbI MIEPBBIX N
YJICHOB apU(PMETUYECKOH U T'€OMETPHUUECKOM NpOrpeccHH, NMPUMEHSs NMPH 3TOM ammapar ypas-
HEHUI U HEPABEHCTB;

* TOHUMaTh apU(METHYECKYI0O M TEOMETPUYECKYIO MPOTPecCHi0 Kak (YHKIUH HATypalb-
HOTO apryMEHTa; CBSI3bIBaTh apu(PMETHUYECKYI0O MPOrPECcCHI0 C JMHEHHBIM POCTOM, FEOMETpHUe-
CKYI0 — C 3KCIIOHEHIMAJIbHBIM POCTOM.



OnucarejlbHas CTaTHCTHKA

BhINyCKHUK HAYYUTCS  HWCIIONB30BaTh MPOCTEHIINE CIIOCOOBI MPEICTABICHUS W aHaJIW3a
CTaTUCTHYCCKHUX JAHHBIX.

BbINyCKHUK MOJYYHT BO3MOKHOCTh  NPUOOPECTH TMEPBOHAYAIBHBIA OIBIT OpPTaHHU3AIUU
cObopa JaHHBIX MMPU MPOBEACHUU ONMPOca OOIIECTBEHHOTO MHEHWS, OCYIIECTBIIATh UX aHAIN3, MIPE-
CTaBJISITh PE3YJIBTATHI OMPOCA B BUJIC TAOJIUIIBI, JHATPAMMBI.

Cayuaiinble COOBITHS U BEPOSITHOCTb

BbINyCKHUK HAYYUTCS  HAaXOJWUTh OTHOCHUTEIBHYI) YacCTOTY M BEPOSTHOCTh CIIy4ailHOTO
COOBITHSL.

BbINyCKHUK MOJYYHT BO3MOKHOCTH NpUOOPECTH OMBIT MPOBEACHHUS CIy4alHBIX IKC-
MIEPUMEHTOB, B TOM YHCJIE C MOMOIIbIO KOMIBIOTEPHOIO MOJACIUPOBAHUS, UHTEPIIPETALUNA UX Pe-
3yJIbTaTOB.

Komo0unaropuka

BhInyCKHUK HAYYUTCSl  pelIaTh KOMOMHATOPHBIC 3a7a4d Ha HAXOXKACHHE 4YUCiIa OOBEKTOB
HAJIM KOMOWHAIINH.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYMTBCS HEKOTOPHIM CHEIHAIBHBIM MOpuéMam
pelIeHrss KOMOMHATOPHBIX 3a]1a4.

I'eomeTpus 7-9 kiaacc

Harasignas reomerpust

BbInyCKHUK Hay4uTCH:

* pacro3HaBaTh Ha 4yepTexax, PUCYHKaxX, MOJAEIAX U B OKPYXKAIOLIEM MHpE IUIOCKHUE U MPO-
CTPaHCTBEHHbIE T€OMETPUUYECKHE (PUTYPBI;

* pacmo3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJbHOTO MapaulelenuIesa, MpaBmIbHON MHpa-
MU/IbI, HWIMHAPA U KOHYCAa;

* CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIbHOTO Mapaljiesienumnesaa;

* ompeneniTh MO JUHEWHBIM pa3MepaM pa3BEPTKH (UTYphl JIMHEHHBIE pa3Mepbl CaMoif
¢burypsl, 1 Ha060pOT;

* BBIUUCIIATH 00BEM IMPSIMOYTOJILHOTO Mapasuiesenunesa.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

* HAYYUTHCS BBIYMCIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (UTYp, COCTaB-
JIEHHBIX U3 MPSIMOYTOJIbHBIX MapajielenuIe0B;

* yrIIyOMTb M pa3BUTh MPEJICTABICHUS O POCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax;

* HAay4UTbCS MPUMEHSTH MOHATHE PAa3BEPTKU AJIsl BBIMOIHEHMSI IPAKTUYECKUX PACUETOB.

I'eomerpnueckue Gpurypsl

BbinyckHUK HayumTCs:

* II0JIb30BATHCS SI3BIKOM T'€OMETPUH ISl ONMCAHUS NPEAMETOB OKPYKAIOLIETO MUpa U UX B3a-
MMHOTO PacoJIOKEHUS;

* pacro3HaBaTh M M300pakaTh Ha YepTeXkaX M PUCYHKAX reoMeTpruecKue (GUrypbl U UX KOH-
¢burypauuu;

* HAXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHUS, TPATyCHYIO MEpY
yriaoB ot 0 mo 180°, mpumeHsisi onpeneneHus,, CBOMCTBA W MpPHU3HAKU (UTYp U UX DIEMEHTOB,
oTHOWIEHUs ¢GUryp (paBeHCTBO, MOA0OME, CUMMETPHH, MOBOPOT, MapauIeIbHbIN IEPeHoc);

* ONepHUpoBaTh C Ha4YaJIbHBIMU MOHATUSIMHU TPUTOHOMETPUU U BBIMOJHATH AJIE€MEHTapHbIE Olle-
pauuu HaJl GYHKIUSMH YTIIOB;

* pemaTh 3aJayd Ha JJ0Ka3aTeNbCTBO, ONUPAsCh Ha HM3y4EHHBbIE CBONCTBA (QUIYp U OT-
HOILIEHUH MEXy HUMU U IIPUMEHS N3Y4YEHHBIE METOBI 10KA3aTENbCTB;

* pemIaTh HECJOXHbIE 3a/1a4M Ha MOCTPOEHHUE, IPUMEHSST OCHOBHBIE aJITOPUTMbI TOCTPOCHHUS C
IIOMOUIBIO IUPKYJIS U JIMHENKH;

* pemarh MPOCTEHIINE IUIAHUMETPHUECKHUE 3a/1a41 B IPOCTPAHCTBE.

BbInyCKHUK MOJIYy4YHT BO3MOKHOCTD:

* OBJQJETh METOJAaMM DELICHHs 33Jad Ha BBIUMCIEHUS M J0Ka3aTeNIbCTBA: METOJOM OT
MPOTHUBHOTO, METOJIOM MOJ00MS, METOJJOM Iepedopa BapUaHTOB U METO0M I€OMETPUUYECKUX MECT
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TOYCK;

* MPUOOPECTH OMBIT MPUMEHEHHS aareOpandecKoro W TPUTOHOMETPHYECKOTO armapaTra u
UJCH IBIKEHUS MPU PEIICHUH T€OMETPUYCCKHX 3a1a4;

* OBJIAJICTh TPATUIIMOHHON CXEMOU pemieHus 3a7ad Ha IMOCTPOCHHE C TOMOIILIO ITUPKYIS U
JTUHEHKU: aHAJIN3, TIOCTPOCHHE, T0KA3aTeILCTBO U UCCIICIOBAHIE,

* HAYYUTHCS peniaTh 3a/1a4d HAa TIOCTPOCHUE METOJ0OM IeOMETPHUECKOTO MECTa TOYEK U METO-
IIOM OJ00u;

* MPUOOPECTH OIBIT HCCIEAOBAHUS CBOWCTB IUIAHUMETPUYECKUX (UTYp C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM;

* IPUOOPECTH OIBIT BHIIIOJHEHHUS MPOEKTOB M0 TeMaM: «[ eoMeTpruyeckue mpeoopa3oBaHus Ha
miockocTuy, «I[locTpoeHune oTpe3koB Mo hopmyIiey.

HN3mepeHue reoMeTpUYeCKHX BeJIUYHH

BbInycKHUK HAYYHTCS:

* HCIOJIb30BaTh CBOMCTBA M3MEPEHUS JJIMH, TUIOMIAACH W YIJIOB MPHU PEIICHUH 3ajlay Ha Ha-
XOXKICHHUE JUTMHBI OTPE3Ka, TMHBI OKPY>KHOCTH, JUTHHBI JIyTH OKPYKHOCTH, TPATyCHON MEpHI YIIIa;

* BBIYHCIATH IUIOMIAN TPEYTrOJIbHUKOB, MPSAMOYTOJbHUKOB, MapalljieIorpaMMOB, Tparenui,
KpPYrOB M CEKTOPOB;

* BBIYHCIATH JJIMHY OKPY>KHOCTHU, JJIUHY AYTH OKPY>KHOCTH;

* BBIYHCIIATH JTMHBI JIMHEHHBIX AJIECMEHTOB (PUTYp M WX YIJIBI, UCIOJB3Ysl (OPMYIIBI JITHHBI
OKPY’KHOCTH | JUTHHBI IYTH OKPYKHOCTH, GOPMYIIBI IJIOMAAeH HUryp;

* pemiarth 3a7a4d Ha JOKa3aTeIbCTBO C MCIOIB30BAaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH U JIJTH-
HBI TyTU OKPY>KHOCTH, (popmy: miomazaen gpuryp;

* pemath MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIC ¢ HAXOXKICHHEM I'€OMETPUYCCKUX BEIUYHH (MC-
MOJIb3Ys TPU HEOOXOIMMOCTH CITPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS

* BBIUMCIATH IUIOMAAN (UTYp, COCTABIEHHBIX M3 JIBYX WIH Oojee MpsIMOYTrOJIbHUKOB,
MapajuIesIorpaMMOB, TPEYTOTBHIKOB, KPyTa U CEKTOpa;

* BBIYHCIATH IUIOMIAJM MHOTOYTOJIBHUKOB, WCIIONIb3Ys OTHOIICHHUS PAaBHOBEIUKOCTH H
PaBHOCOCTABJICHHOCTH;

* MPUMEHSTH ANredpanvdeckuii 1 TPUTOHOMETPUYECKUN anmapaT U WJeH JABMKEHUS MIPH pelie-
HUU 337129 Ha BBIYUCIICHUE TUIOIIA/IEHi MHOTOYTOJIBHHKOB.

Koopaunarsl

BbInycKHUK HAYYHTCS:

* BBIUHCIATH JUIMHY OTpe3Ka MO KOOPAMHATAaM €ro KOHIIOB; BBIYHCIATH KOOPAMHATHI Ce-
PEIMHBI OTPE3Ka;

* HCIOJIb30BAaTh KOOPJIUHATHBIA METOJI ISl U3yUYEHUSI CBOMCTB MPSMBIX M OKPY>KHOCTEH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* OBIIIETh KOOPJIUHATHBIM METOZOM PEIICHUS 3a]a4 Ha BEIYMCIICHUS U JJOKa3aTeNIbCTBA;

* MPHOOPECTH OIBIT HCIOJB30BAHUS KOMIBIOTEPHBIX MPOrpaMM IS aHaJM3a YacTHBIX
CJIy4aeB B3aUMHOTO PACTIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

* MPUOOPECTH OIBIT BBITOJIHEHUS MPOCKTOB HAa TeMy «[IpuMeHeHue KOOpIMHATHOTO METOoj1a
MIPH PEIICHUH 33]1a4 Ha BBIUMCICHUS U JOKA3aTEIbCTBAY.

BekTops!

BbInycKHUK HAYYHTCS:

* ONEpUPOBATH C BEKTOpPAaMH: HAXOJHWTh CYMMY W pPa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
TreOMETPUUYECKU, HAXOJAUTh BEKTOP, PAaBHBIN MPOU3BEICHUIO 3aIaHHOTO BEKTOpa HA YHUCIIO;

* HaXOJUTH JJIS BEKTOPOB, 33JJaHHBIX KOOPJIWHATAMHU: JTTHHY BEKTOPA, KOOPIUHATH CYMMBI

U Pa3HOCTU ABYX U Ooyiee BEKTOPOB, KOOPJAMHATHI MPOU3BEICHUS BEKTOpa HAa YUCIO, TIPUMeE-
HSISL TTPU HEOOXOIMMOCTH COYCTATEIIbHBIH, MEPEeMECTUTEIBHBINA U paCTIPeICTUTEIBHBIA 3aKOHBI,

* BBIYHCIATH CKalSiPHOE MPOW3BEICHHWE BEKTOPOB, HAXOIUTh Yrol MEXKAYy BEKTOPaMH,
YCTaHABIIMBATh MEPIICHINKYIIPHOCTD MPSIMBIX.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh:

* OBJIaJIETh BEKTOPHBIM METOJIOM ISl pEIICHUS 3a/1ad Ha BBIYUCIICHUS U IOKA3aTeIIbCTBA;

* MpUOOPECTH OMBIT BHITIOJHEHUSI MTPOSKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOJa TPH



PCIICHUHU 3a1a4 Ha BbIYHUCIICHUA U JOKA3aTCIILCTBAY.

2. Conepixanue y4eOHOro nmpeamera
MartemaTuka 5 KJjacc

1.IToBTOpPEHNE Kypca MAaTeMATUKHU HAYAJIbHON IKOJIbI

[ToBTOpeHue, 0000IIEHNE U CHCTeMaTU3allks 3HaHUH, YMEHHI U HaBBIKOB 3a KypC HayaJIbHON
LIKOJIBL.

2.HatypaJjibHble YHCJIa U HIKAJIBI.

HarypanpHble uncna u ux cpaBHeHHE. [ eomerpuueckue (UTYpbI: OTPE3OK, HpsMasi, JIyd,
MHOI'OYTOJIbHUK. I3MepeHue u noctpoeHue orpe3koB. KoopauHaTHBIM J1yd.

OcnosHas yenb — CUCTEMATH3UPOBaTh W 00O0OIIATh CBENEHUS O HATypalIbHBIX YHCIAX,
MIOJIyYEHHBIE B HAYAJIbHOM IIKOJIE; 3aKPEIUTh HABBIKM MOCTPOCHUS U U3MEpPEHUsl OTpe3KoB. Cucre-
MaTU3alus CBEIEHUN O HATypalbHBIX 4YMCIAX IO3BOJISET BOCCTAHOBUTH Y Y4alIUXCS HABBIKU
YTEHUsI U 3allMCU MHOTO3HAYHBIX YHCEJ, CPaBHEHHUs HATypalbHBIX YHCEN, a TAK)KE HABBIKU W3-
MEpPEHHUSI U TOCTPOCHHUS OTPE3KOB.

PaccmatpuBaroTcs npocreiinine KoMOMHATOPHBIE 3aJa4H.

BBoasitcsi TOHATHS KOOPAMHATHOTO Jiyda, €JUHUYHOTO OTpPE3Ka W KOOPJAMHATHI TOYKH.
Haunnaercs dopMupoBaHue Takux Ba)KHBIX YMEHHUH, KaK YMEHHSI Ha4YepTUTh KOOPAWHATHBIN JIyd U
OTMETUTh Ha HEM 3a/IaHHbIE YMCIIA, HA3BaTh YUCIIO, COOTBETCTBYIOLIEE JAHHOMY LITPUXY HA KOOP-
JUHATHOM JIy4e.

3.Cio:keHMe ¥ BBIYMTAHNE HATYPAJIBbHBIX YHCeJl.

CnoxxeHue M BBIYMTAHHE HATYpalbHBIX YUCEJ, CBOMCTBA CIOKEHHUs. PerieHne TeKCTOBBIX 3a-
Jay. YucnoBoe BbIpaxkeHHe. byKBEHHOE BBIpQXKEHUE U €0 YUCIOBOE 3HaUeHUE. Perenue JIMHENHbIX
YpaBHEHUH.

OcHoénas yenb — 3aKpeNuTh U Pa3BUTh HABBIKU CJIOKEHUS U BBIYUTAHUS HATypalbHbIX YH-
Cell.

Haunnast ¢ »Tolf Tembl I71TaBHOE BHUMAaHHE YIESETCS 3aKPEIUIEHUIO alrOpuTMOB apudme-
TUYECKUX JEHCTBUN HAJ MHOTO3HAYHBIMHU YMCIIAMU, TaK KaK OHM HE TOJIbKO UMEIOT CaMOCTOSTENb-
HO€ 3HaueHue, HO U ABJIAIOTCA 0a30il u1st pOpMHUpPOBaHUS YMEHUHN MPOBOJIUThH BBIYUCIECHUS C JECs-
TUYHBIMU APOOSIMH.

Haunnaercs anreOpanyeckasi MOArOTOBKA: COCTaB/IeHUE OYKBEHHBIX BBIPAXKEHUHN MO YCIOBUIO
3a/a4, pelleHrue ypaBHEHUN Ha OCHOBE 3aBHUCHUMOCTH MEX]y KOMIIOHEHTaMH JeHCTBU (CloXKe-
HUE Y BBIYUTAHHE).

4. YMHOXKeHHE U IeJIeHHe HATYPAJIbHbIX YHCeI .

YMHOKEHUE U JIelIeHNe HaTypalbHbIX YHCEN, CBOMcTBa yMHOXeHUs. CTenenpb uncia. KBagpar
1 Ky0 umcna. PerneHre TEKCTOBBIX 3a/ad.

OcHoéHas yenb — 3aKpenuTh U Pa3BUTh HABBIKU apU(PMETHUECKUX JAEUCTBUN C HATYpaJbHBbI-
MU YUCJIaMHU.

[IpoBoauTCs 1eNEHANIpaBI€HHOE pa3BUTHUE U 3aKpEIUIEHWE HAaBBIKOB YMHOXKEHUS U Jiejie-
HUSI MHOTO3HAYHBIX YKcell. BBOISTCS MOHATHS CTENeHHU (C HATypaJIbHBIM IMOKa3zareseM), KBajpaTa u
KyOa uncna. Ilpogomkaercs pabora mo (OpMHUpPOBAHHIO HABBIKOB pEIIEHUS YpPAaBHEHHMH Ha OcC-
HOBE 3aBUCUMOCTH MEX1y KOMIIOHEHTAMHU JE€HCTBUM.

Pa3BuBaroTcs ymeHus pemiaTh TEKCTOBbIE 3aJaud, TpeOyrollue MOHUMaHUs CMbICIa OTHOIIIE-
HUH «OonblIe Ha... (B..,)», «MEHbIIE Ha... (B..)», a TaKXe 3aJa4d Ha H3BECTHBIC YUaIIHUMCS
3aBUCHUMOCTH MEX/]y BEIMYUHAMU (CKOPOCThIO, BpEMEHEM U MPOUJECHHBIM MyTEeM; [IEHOU, KO- JInJe-
CTBOM M CTOMMOCTBIO TOBapa U Jp.). 3alauu pemaroTcs apupmerndeckum crocodoom. [lpu pemenun
3aJlad Ha 4acTU C TNOMONIbIO COCTaBJIEHMSI YpPaBHEHHM ydaluecs BIEpBbIE BCTPEUYAIOTCS C ypaB-
HEHUSIMH, B JIEBYIO YaCTh KOTOPBIX HEM3BECTHOE BXOAMT JIBAXK/bI. PellleHnio Takux 3a1ad mpesiie-
CTBYIOT IPe0OPa30BaHMs COOTBETCTBYIOUINX OYKBEHHBIX BBIPAKEHUU.

S.1lnomaau u 00bEMBI.

Boruucnennss mo ¢opmymnam. Ilpsmoyronsnuk. Ilmomane mnpsmoyronasHuka. EnuHUIBI
IUTOLIAJEN.

OcHosHnas yenb — pacIIMpUTh TPEICTABICHUS YYalIuXxcs 00 H3MEpPEeHUU TeOMETpH-
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YECKUX BEJMYMH HA MPUMEPE BBIYUCICHUS IUIOMAACH U 00bEMOB M CUCTEMATH3UPOBATh H3BECTHBIC
VM CBEJICHHUSI O €JUHULIAX U3MEPEHUS.

[Ipu wm3ydyeHuM TeMbl ydamipecs BeTpevaroTcs ¢ (opmynamu. HaBbIKM BBIYHCICHHS IO
dbopMynaM 0TpabaThIBAIOTCS IPU PEIIEHUH  TEOMETPHUUECKHX  3ajad. 3HAUYUTEITPHOE BHHU-
MaHHe yaensercss (pOpMHUPOBAHUIO 3HAHWN OCHOBHBIX EIMHHII W3MEPEHUS M YMEHUIO NMEepeuTH
OT OJHUX €IMHUIL K IPYTUM B COOTBETCTBUHU C YCIIOBUEM 3aJa4H.

6.00bIKHOBEHHbIE IPOOH .

OxpyxHocTb U Kpyr, OObIkHOBeHHast ApoOb. OcHOBHbIE 3amaun Ha Jpobu. CpaBHEHHE
OOBIKHOBEHHBIX Apo0eil. CrokeHrne U BBIYUTaHue Jpo0eii ¢ 0IMHAKOBHIMU 3HAMEHATEIISIMH.

OcHogHas yenb — TO3HAKOMUTD YUYAIIMXCS C TOHATHEM ApoOu B 0ObeMe, TOCTATOYHOM JIf
BBEJICHUSA JAECCATUYHBIX IPOOCH.

N3yvaroTcst cBeieHust 0 APOOHBIX YHCIaX, HEOOXOAUMBIE JIsi BBEACHUS JECATHUHBIX APOOEH.
Cpenu GpopMHupyeMBIX YMEHUH OCHOBHOE BHUMAaHHE JOJDKHO OBITH MPHUBICYEHO K CPABHEHUIO JIPO-
Oeil ¢ OMHAKOBBIMU 3HAMEHATENIIMU, K BBIICJICHHUIO 1IEJIOM YacTH 4Mciia U MPEJICTAaBICHUIO CMe-
LIaHHOT'O YMCJia B BUJIE HENpaBWIbHOM poOu. C MOHMMaHUEM CMBbICIa JIpOOH CBSI3aHbl TPU OCHOB-
HBIE 3a/1a4¥ Ha JPOOH, OCO3HAHHOTO PEUICHHS KOTOPHIX BaXKHO TOOUTHCS OT yYaIIUXCS.

7. MecaTuunbie 1poou. CiioxkeHHe U BbIYMTAHUE T1eCATHYHBIX ApPo0eii.

Hecstuunasi 1po6s. CpaBHEHUE, OKPYIJICHUE, CIOXKEHHE U BBIYMTAHUE NECATUYHBIX APOOEH.
Pemenue TekcToBBIX 3a1a4.

OcHoenas yenb — BbIPAOOTaTh yMEHUS YHTaTh, 3alUCBIBATh, CPABHUBATH, OKPYIJIATH Je-
CSATUYHBIC IPOOU, BHITIOJHATH CJI0KEHUE M BRIUUTAHUE JECATUYHBIX JPOOECH.

[Ipu BBeneHUU AECATUYHBIX IPOOEi BaXKHO TOOUTHCS y yUYAIIMXCS YETKOTO MPEICTABICHUS O
JECSITUUHBIX pa3psAgax paccMaTpUBAEMbIX UYUCENl, YMEHUN YWUTaTh, 3alMChIBaTh, CPAaBHUBAThH JIECS-
THYHBIE TIpOOH.

[TonuepkuBasi cXOJACTBO JEHCTBUI Haj JECATUUHBIMH APOOSIMHM C JCHCTBUSIMHU HaJ HaTy-
pPAIbHBIMU YUCJIAMH, OTMEYAETCs, YTO CIIOKEHHE AECATUYHBIX ApoOeH, MOAUMHSETCS Mepemec-
TUTEIBHOMY U COYETATEIIbHOMY 3aKOHAM.

OrnpeznenieHHOE BHUMAHUE YAEISIETCS PEHICHUIO0 TEKCTOBBIX 33/1a4 Ha CIIOKEHUE U BbIYUTAHUE,
JTAHHBIE B KOTOPBIX BBIPAKECHBI JECATUIHBIMH IPOOSIMH.

[Ipn u3ydyeHuu omepany OKPYIJIEHUS 4YHCIa BBOJIUTCS HOBOE MOHSITHE — MPHUOIMKEH-
HOE 3HaU€HUE YHuCla, OTpabaThIBAIOTCS HABBIKM OKPYIJIEHUS NECATUYHBIX IpoOel 10 3alaHHOrO
JECATUYHOTO pa3psiia.

8.YMHoxeHMe U 1e1eHne JeCATHYHBIX Apo0eii.

YMHOXKEHHE U JeNIeHNe JeCATUYHbBIX ApoOeil.

Cpennee apudpmMeTHIecKOe HECKOIbKUX YUCE.

Pemenne TekcTOBBIX 3a1ad.

OcHoénas yenb—BbIpadOTaTh YMEHMSI YMHOXKaThb W JAEIUTh JAECATUYHbIE ApOOHU, BHINOJ-
HATH 3aJ]aHHsI Ha BCE JICMCTBUS C HATYPaATbHBIMH YUCIAMU U AECATUYHBIMU APOOSIMH.

['maBHOEe BHMMaHME yHENseTCsl allfTOPUTMHUECKON CTOPOHE paccMaTpHBaeMbIx BompocoB. Ha
HECJIOXKHBIX TpUMEpax OTpadaThIBACTCsl MPABUJIO MOCTAHOBKH 3amsTOW B pe3ylbTaTe ACHCTBUA.
[Iponomxaercs pelieHre TEKCTOBBIX 3ajjad C JAHHBIMH, BBIPAKEHHBIMHU JECSITHUHBIMH APOOSIMU.
BBoautcs mousTHE CpeHero apuMeTHUECKOro HECKOIbKUX YHCE.

9. UHCTpYMEHTBI IS BLIYMCIEHHI W H3MePEeHUId.

HauanbHbie cBe1eHHs O BBIYMCICHUSIX HA KAIbKYJISITOPE.

[TpouienTsl. OCHOBHBIE 33/1a4X HA MPOLICHTHI.

[Tpumepsl TaOIUIl U AUATPAMM.

VYron. Bennuwna (TpamycHas mepa) yria. UepTexHbIM TpeyroiabHUK. V3MepeHue yrios.
[TocTpoenue yrna 3aJaHHON BETUYUHBL.

OcHosnas yenb — cPOpMHUPOBATH YMEHHUS pellaTh MPOCTEHUIINE 3aJaud Ha MPOILEHTHI,
BBITIOJIHATh U3MEPEHUE U TIOCTPOEHUE YIIIOB.

Baxxno BbIpaboTaTh y ydamuxcs coaepikareabHoe MOHUMaHUE CMbICTa TepMHUHa mpoueHT. Ha
3TOM OCHOBE OHHM JOJDKHBI HAay4YUThCS peliaTh TpU BUJA 3a7ad Ha MPOLEHThI: HAXOJUTh He-
CKOJIbKO TPOLEHTOB OT KaKOW-TM00 BETWYMHBI; HAXOAUTh YHUCJIO, €CJIM U3BECTHO He-
CKOJIBKO €rO0 IPOLIEHTOB; HAXOJUTh, CKOJIBKO MPOLIEHTOB OJHO YMCIIO COCTaBJIET OT Apyroro. IIpo-
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JoJbKaeTcss paboTa Mo pacro3HABAaHUIO M HM300paKEHUIO TreoMeTpudeckux ¢uryp. Baxno yne-
JUTh BHUMaHWE (OPMHPOBAHUIO YMEHHI MTPOBOIUTH U3MEPECHHUS U CTPOUTH YTJIBI.

[IpencraBieHus 0 HAMSITHOM H300pKEHUM paclpeesieHUs] OTICIBHBIX COCTAaBHBIX Yac-
Tel KakOW—HHOYIb BEIMYUHBI JAOT YYallMMCS KPYTOBBIC TUArpaMMbl. B ymnpakHeHHsX ciemyer
IIMPOKO MCIIOJIB30BATh CTATUCTHUECKUN MaTepHal, MyOJIUKyeMblid B Ta3eTax U )KypHajax.

10. IToBTOpeHHe.

Ocnosnas yens : IloBropenue, 06001eHNE U CHCTEMAaTH3alus 3HAHUH, YMEHU ¥ HAaBBIKOB 32
KypC MaTeMaTHKH 5 KJiacca.

MaremaTnka 6 Kiaacc

1.IloBTOpEHMeE Kypca MaTeMaTHKH 5 Kjacca

[ToBTOpeHue, 06001IeHNE U CCTeMaTU3allus 3HAaHUI, YMEHUN U HABBIKOB 32 KypC MaTeMaTUKU
S KJlacca

2. JleTaMoOCTh YHCeT

Henutenu u kparubie. [Ipusnaku nenmumoct Ha 2, 3, 5,9, 10.IIpocThie U cocTaBHBIE YHCIIA.
Pasnoxxenne Ha mpoctble MHOXHTEeNU. HauOonpmmii oOmuii genutens. B3aumHO mpocThie
yucina. Haumensiee ob1iee kpaTHoe.

OcHosnas yenb — 3aBEpUINTh W3YYEHHE HATYPaJbHBIX YHCEJ, MOJATOTOBUTH OCHOBY
JUTSE OCBOCHHUS JICHCTBHI ¢ OOBIKHOBEHHBIMHU JAPOOSMH.

3aBepiiaeTcs U3y4eHHE BOIPOCOB, CBSI3aHHBIX C HATYpalbHBIMHU yuciaMd. OCHOBHOE BHHMa-
HUE YJENAeTCs 3HAKOMCTBY C IMNOHATHSAMU JIEJUTENIb U KPAaTHOE, KOTOPBIE HAXOAT IPUMEHEHHUE NTPU

COKpaIlleHUH OOBIKHOBEHHBIX JpoOeil W MpH NpPUBEIECHUU HUX K O0OIIeMy 3HaMeHaTello.
VYpakHeHus M0JIE3HO BBINOIHATH C ONOPOM Ha TaOIUIly YMHOXKEHHUS — MPSAMbIM nogoopoM. Ormpe-
JIelIeHHOE BHUMAaHUE yJIEJseTCsl 3HAKOMCTBY C MPU3HAKAMU JIEIMMOCTH, TOHSATUSAM MPOCTOTO

u cocraBHOoro uymcen. Ilpum ux wm3ydeHunm mnenecoodbpazHo (GopMupoBaTh YMEHHS MPOBO-
JMThb MPOCTEHIINE YMO3aKIIOUEeHUs,, 000CHOBBIBAS CBOM JIEHCTBHSI CCbUIKAMU Ha ONpezeeHue, mpa-
BUJIO.

3.CiokeHHe M BbIYUTaHUE Apo0eil ¢ pa3HbIMHM 3HAMEHATeIIMH

OcHoBHoe cBoiicTBO aApoou. Cokpamienue apooeit. [lpuBenenune npodeit k 0dmeMy 3HaMeHa-
temo. [lonaTne o HaummeHbleM oOIIeM 3HaMEHaTele HECKONbKUX Jpobei. CpaBHeHHe IpoOei.
CrnosxeHue 1 BbIYMTaHUE ApoOei. Perenne TeKCToBBIX 3a4a4.

OcnosHnas yenb — BBIPAOOTaTh MPOYHBIE HABBIKM INpeoOpa3zoBaHMs ApPOOEH, CloXeHHs U

BBIYUTAHUS APOOEH.

OnHUM M3 BaXKHEUIIUX Pe3ylbTaTOB O0yUYEHMs SBIISETCS YCBOGHHE OCHOBHOI'O CBOICTBa JIpo-
OU, IPUMEHSEMOTO JUIsl Tpeo0pa3oBaHus ApoOel: COKpalleHHsl, NpPHUBEIEHUS K HOBOMY 3Ha-
MeHaTeo. YMeHUEe NPUBOANUTE JIpoOU K 00IIeMy 3HaMEHATEeNI0 UCTIOIb3YeTCsl Ul CpaBHEHUS JIpO-
Oeii.

IIpu paccmoTpeHuu AEHCTBHIA € APOOSMHM HCHONB3YIOTCS MPABUIJIA CIIOKEHUS M BBIYUTAHUS
npobeil ¢ 0IMHAKOBBIMM 3HAMEHATENSIMH, IMOHSITHE CMEIIaHHOTO yucia. BaxHo oOpaTuth BHU-
MaHHE Ha CIydail BBIMUTAaHUS IPOOH U3 LEJIOro YKca.

4.YMHOKeHMe U J1eJieHue 00bIKHOBEHHBIX Ipo0eii.

YMHOXKEHUE U JefieHne 0OBIKHOBEHHBIX pobei. OCHOBHEBIE 3a/1auu Ha JpoOu.

OcHoenas yenb — BbIPAOOTATh NMPOYHBIE HABBIKKM apU(PMETHUECKUX AEUCTBUN ¢ OOBIKHOBEH-
HBIMU JIPOOSIMH U PELICHUsI OCHOBHBIX 3a71a4y Ha ApOOH.

3aBepmraercst pabora Hax (GOpMHUPOBAHWEM HABBIKOB apU(PMETHUECKUX IEHCTBUN C OOBIK-
HOBEHHBIMU JApoOsiMU. HaBBIKM JOKHBI ~ OBITH JOCTATOYHO MNPOYHBIMH, YTOOBI ydaruecs
HE HCHBITHIBAIM 3aTPYAHEHUH B BBIUMCICHUAX C PAallMOHAIbHBIMU UYHCIAMM, YTOOBI aJTOPUTMBI
JecTBUi ¢ OOBIKHOBEHHBIMH ApPOOSMH MOIJIM CTaTh B JajibHEHIIeM omopoil ans ¢popmMupoBa-
HUS YMEHUH BBINOIHATH JEHCTBUS C alredpanyecKuMu ApOoOsIMHU.

Pacmmpenue anmapara aeiicTBuil ¢ ApoOsMU MO3BOJISIET pemiaTh TEKCTOBBIC 33Jau, B KOTO-
pBIX TpeOyeTcst HaluTU APOOk OT YKCIa WIIM YUCIIO TI0 TAHHOMY 3HAY€HHUIO €r0 IPoOH.

5.0THOIIEHUsI U IPONOPIHH.

[Tponopuusa. OcHOBHOE CBOMCTBO mpomnopiuu. Pemenue 3amad ¢ nomoibto nponopuuu. I1o-
HATHS O TIPSIMOM M 0OpaTHOW NPONMOPLUMOHATBHOCTAX BENUYMH. 3aJaud Ha mporopruu. Mac-
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mrad. @opMyIbl JUIMHBL OKPY>KHOCTH M IIomIa u kpyra. Llap.

OcHosnas yenb — cHOPMHUPOBATH TOHATHS TPOTOPIUU, MPSAMOM M OOpaTHOU MPOIOp-
LIUOHAJIbHOCTEN BEJIIMYHUH.

Heo6xoanMo, 4ToOB! yyalyecs yCBOMIN OCHOBHOE CBOMCTBO MPONOPIMH, TaK KaK OHO HAXO-
IUT IPUMEHEHHE Ha ypOKaxX MaTeMaTHKH, XUMHH, (HU3UKH. B YacTHOCTH, JOCTAaTOYHOE BHUMa-
HUE JIOJDKHO OBITh YAEJIEHO PELICHUIO C IOMOLIBIO TPOIIOPIIMHU 33]au Ha MIPOLIEHTHI.

[Tonatuss o mpsiMol W OOpaTHOM MPONMOPLUOHATBHOCTAX BEJIWYMH MOXXHO C(POPMHUPOBATH
KaK 0000IleHNE HECKOJbKHUX KOHKPETHBIX IPUMEpPOB, IMOAYEPKHYB IPU 3TOM INPAKTHUYECKYIO
3HAYUMOCTb ATHX IIOHATUN, BO3MOXKHOCTb MX IPUMEHEHMS JUIsl YINPOIIEHUS PELICHUS COOTBET-
CTBYIOILIUX 3a/a4.

JlatoTcsl TIpencTaBlieHUs] O JJIMHE OKPYXKHOCTH U Kpyra. CooTBercTByromue (GopMynsl K
00s13aTeIbHOMY MaTrepuany He OTHOcsTcs. PaccMoTpeHue reoMerpudeckux (Uryp 3aBepluaceTcs
3HAKOMCTBOM C ILIAPOM.

6.11os105kMTEIbHBIC 1 OTPULATEIbHBIC YHCIIA.

[TonoxurenpHple W oTpuLAaTenabHble yucna. [IporuBomnonoxkHele uyncna. Mopayne 4ducia U
€ro reOMETPUYECKUI CMBICIL.

CpaBnenue uncen. Llensie uncna. M300paxenue uncen Ha KoopauHaTHOU npsimoil. Koopnuna-
Ta TOYKH.

OcHoénas yenb — PpPAaCIIMPUTh TPEACTABICHUS Yy4yallUXCSd O 4YHCIE IYyTEM BBEACHUS OT-
pULATEIBHBIX YHCEIL.

LenecooOpa3HOCTh BBEACHUS OTPHUIATEIBHBIX YHCEN ITOKA3bIBACTCS Ha COAEPIKATEIBbHBIX
npuMepax. Yuaiuecs JOJDKHbl HaydUThCsl M300paXkaTh IMOJO0XKHUTENbHbIE M OTPHULIATENIbHBIE YUCIIA
Ha KOOPAMHATHOHM MpsiMoil. B nmampHeiimeM oHa OyneT CIyKUTh HATJISIJHOH OCHOBOW JJISI TIPABHII
CPaBHEHHUS YHUCEJ, CIIO)KEHUS U BBIUUTAHUS YACEIL.

CriennanbHOE€ BHUMAHUE YJENSIE€TCS YCBOCHHIO BBOJAMMOIO MOHSITHUSI MOIYJSl YKcCia, IPOYHOE
3HaHUE KOTOPOro HeoO0X0oAMMO Uil (pOpMHUPOBaHMS YMEHHS CPaBHHUBATh OTPULIATENIbHBIE YHUCIA,
a B JaJIbHEWILEM JIJIsl OBJIAZICHUS U aJITOPUTMaMU apU(PMETUUECKUX IEUCTBUMN C MOTOKUTEIbHBIMU U
OTPULATEIBHBIMH YU CIIAMHU.

7.CJ107xeHHMe M BBIYMTAHME MOJIOKUTEIbHBIX H OTPULIATEIbHbBIX YHCel.

CrnosxeHue ¥ BBIYMTAHNE TIOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

OcHnoeénas yenb — BbIpaOOTATh MPOYHBIE HABBIKU CIOKEHHS M BBIYUTAHUS MOJOKUTEIBHBIX U
OTPULIATEIBbHBIX YHACE.

JleicTBUsI ¢ OTpULIATENbHBIMU YHCIaMH BBOJSATCS HAa OCHOBE MPEICTABIEHUN 00 M3MEHEHUU
BEJIMYMH: CIIO)KEHHE M BBIYMTAHUE YHUCENl WUIIOCTPUPYETCS COOTBETCTBYIOIMMU IE€PEMEILEHU SI-
MH TOYEK KOOPJINHATHOMN MPSIMOM.

OTtpabaThIBalOTCs AITOPUTMBI CIIOKEHUS U BHIYUTAHMS NP BBIMOJIHEHUH JIEHCTBUHA C LIETBIMU
U IPOOHBIMH YHUCIIAMHU.

8.YMHoOXkeHHe U Je/IeHHe MOT0KUTEJIbHBIX H OTPHIATEIbHBIX YHCeT .

YMHOXEHUE U JIETICHUE MTOJIOKUTEIBHBIX U OTPULATENbHBIX Yucel. [IoHATHE 0 pannoHaIbHOM
yucie. JlecaTuuHoe mpuOInKeHne oObIKHOBEHHOM poou. [IpuMeHeHne 3aKk0HOB apu(MeTHUECKUX
JEWCTBUM JIJIS1 pallMOHATIN3allM1 BbIYUCIICHUI.

OcnosHas yenvp — BbIpabOTATh MPOYHBIE HABBIKM apU(PMETUIECKUX NEHCTBUH C MOJIOKUTEINb-
HBIMM U OTPULATENBbHBIMU 4KciIaMu. HaBbIKM YMHOMKEHUS U JEJICHUS IMOJIOXKUTEIbHBIX U OTpHULla-
TEJIHBIX YMCENl OTPa0daThIBAIOTCS CHAyala MpHU BBIMOJHEHUM OTAEIbHBIX JCWCTBUIM, a 3areM B
COYETAaHUM C HaBbIKAMH CJIOXKEHUS U BBIYMTAHUS MPU BHIYUCICHUHM 3HAYEHUH YMCIIOBBIX BBIpaKe-
HUM.

VYyamuecs: T0JKHBI YCBOUTH, YTO JJIsi OOpallieH!s] OOBIKHOBEHHOUM ApoOU B IECATUYHYIO J0C-
TAaTOYHO Pa3/EIUTh (€CIU 3TO BO3MOYKHO) YHCIUTEIL HA 3HAMEHATENb. B Ka)XkKIoM KOHKPETHOM CIly-
yae OHM JIOJDKHBI 3HATh, B KaKyl JpoOb oOparmiaeTcs gaHHas OOBIKHOBEHHAs! Ip00b — B JIECATHY-
HYIO WIH TEePUOJUUECKYy0. YUaliuecss JOJDKHbBI 3HATh MPEACTaBICHUE B BUJAE JAECATHUYHOW ApOOH
TaKuXx JIpoOe,

9.Pemienne ypaBHeHHH .

[Ipocreitmme npeoOpa3oBaHUsl BHIPAKECHUM: PACKPBITHE CKOOOK, MPHUBEICHHE ITOJI00HBIX
ciaraeMbiX. Penenue nuHENHbIX ypaBHeHU. [IpuMepsl peleHus TeKCTOBBIX 3a7a4 ¢ IIOMOIIBIO JIU-
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HEUHBIX YPaBHEHUN.

OcnosHas yenb — TOATOTOBUTH YYAIIMXCSl K BBIIOJIHEHUIO NPeoOpa3oBaHUIl BBIpAXKEHUH,
PELICHUIO YPABHEHUN.

IIpeoOpa3oBanusi OyKBEHHBIX BBIPAXKEHUH IIyTEM PACKPBITHs CKOOOK M MPUBEAECHUS MOJ00HbBIX
CllaraeMbIX OTpadaThIBAIOTCS B TOW CTENEHH, B KOTOPOM OHM HEOOXOOUMBI JUISl PEUICHHUS He
CJIO’KHBIX YpaBHEHHH.

BBenenne apudmernueckux IeHCTBHI Haa OTPUIATEIBHBIMH YHUCIAMH MO3BOJSET O3HA-
KOMHTb y4alluxcs ¢ OOIMMU IPHEMaMU pEeIIeHUs IMHEHHBIX YPaBHEHUH ¢ OJTHON IIEpEMEHHOM.

10.KoopauHAaTBI HA MJIOCKOCTH.

ITocTpoeHue neprneHAMKyIspa K NPpsSMONH M MapajuleibHBIX HPSIMBIX C IOMOULIbIO UYepTeXkK-
HOTO TpEeyrojbHHKa W JTUHEWKH. lIpsMoyrompHas cucTeMa KOOpAWHAT Ha IUIOCKOCTH, adcuucca U
opAuHaTa Touku. [Ipumeps! rpagukoB, AUarpamMmm.

OcnosHas yenb — TO3HAKOMUTH YYalIUXCS C TPSAMOYTOJILHOW CHUCTEMOW KOOpIHMHAT Ha
IJIOCKOCTH.

VYyammecss IOMKHBI HAay4YUThCS PACHO3HABATh M M300pa)kaTh NEpPIEHIUKYISPHBIE H Ia-
pajuienbHble IpsMble. [ 71aBHOE BHUMAaHUE CIIEAYET YAEIUTbh OTPAOOTKE HABBIKOB MX MOCTPOCHMS C
MOMOIIBIO JIMHEMKA W YEepPTEKHOTO TPEYroibHUKA, HE TpeOys BOCHPOM3BEICHUS TOYHBIX OIpere-
JICHU.

OCHOBHBIM pPE3yJIbTATOM 3HAKOMCTBA YyYAIIUXCA C KOOPJMHATHOW IIIOCKOCTBIO JIOJDKHBI
SBUTHCS 3HAHUS MOpPS/AKA 3alUCH KOOPAMHAT TOYEK IUIOCKOCTH M MX Ha3BaHWM, yMEHHUs IO-
CTPOUTH KOOPIWHATHBIE OCH, OTMETHTHh TOYKY IO 33/JIaHHBIM €€ KOOpJHMHATaM, ONPEACIHTb KO-
OpAMHATBI TOYKH, OTMEYEHHOW Ha KOOPAMHATHOMN IJIOCKOCTH.

@opMHUPOBAaHUIO BEIYUCIUTEIBHBIX U rPpa)uIecKuX YMEHHI CIIOCOOCTBYET MOCTPOSHHUE CTOIO-
qaTelX JuarpaMM. [Ipu BBINONHEHUH COOTBETCTBYIOLIUX YHPAXXHEHUH HaWAyT NMPUMEHEHHE MOIy-
YEHHBIC PaHee CBEJCHHUS O MacIITabe M OKPYTIICHUH YHCEI.

11.IToBTOpEHME.

Ocnosnas yens : [loBropenue, 00001IeHNE U CCTEMaTU3allls 3HaHUI, YMEHUH M HAaBBIKOB 3a
Kypc MaTeMaTHKH 6 Kiacca.

Auredpa 7 kaacc

1.IloBTOpEHUE

IToBTOpenue, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUN, YMEHUH U HaBBIKOB 3a KypC MaTeMaTUKU
6 KJ1acca OCHOBHOM 001Ie00pa30BaATEIHLHOM MITKOJIBI

2. Broipakenusi. ToxaecrBa. YpaBHeHUs.

UucnoBble BbIpaXKEHUS, BBIPAXKEHUS C INepeMeHHbIMU. [Ipocrelimme mnpeoOpa3oBaHUS BbI-
paxxeHUH. YpaBHEHHE, KOPEHb YypaBHEHHMs. JIMHEWHOE ypaBHEHHE C OJHOM IlepeMeHHOH. Pemre-
HUE TEKCTOBBIX 3aJad METOJOM COCTaBlieHUS ypaBHEHHI. CTaTUCTUYECKHE XapaKTEPUCTHKH.

OcnosHas yenb — CUCTEMATH3UPOBaTh M OOOOLIMTH CBEACHUS O MNPEoOpa3oOBaHMSIX aj-
reOpanyeckux BbIpaXEHHUI M pelieHuH ypaBHEHMH ¢ ofHOM mepemeHHoil. [lepBas Ttema kypca 7
KJ1acca SIBJISIETCS CBSI3YIOIIUM 3BEHOM MEXAY KypCOM MaTeMaTHKH 5—6 KIIacCOB M KYPCOM ajireOphl.
B Hell 3aKkpensioTCsl BHIUMCIUTENbHBIE HaBbIKM, CUCTEMAaTU3UPYIOTCS U 000011al0TCs CBEEHUS O
peoOpa3oBaHUAX BBIPAKEHUH W pelleHHH ypaBHeHMH. HaxokleHue 3HaueHM YMCIOBBIX U OY-
KBEHHBIX BBIPQ)KEHUH J1a€T BO3MOKHOCTH MOBTOPUTH C YYAIIMUMHUCS MpaBuiIa JEHCTBUN C paluo-
HQJIBHBIMUA YHUCJIAMH. YMEHHs BBIOTHATH apupMeTHdYecKHe JeHCTBUA C palMOHAIbHBIMH YHC-
JIaMH SIBJISIFOTCS. OMOPHBIMHU JIJIS1 Bcero Kypca anredpbl. CienyeT BbISICHUTh, HACKOJIBKO IMPOYHO OB-
Jaend UMM ydalluecs, U B cly4ae HEOOXOAMMOCTH OPraHU30BaTh MOBTOPEHUE C IEIbIO JTUKBU-
JallMK BBISIBJICHHBIX NMpoOenoB. Pa3BUTHIO HAaBBIKOB BBIYUCIEHUN JOIKHO YAENATHCA CEpbe3HOE
BHUMaHME M B JaJbHEUIIEM NPH U3YUYEHUH JPYTUX TeM Kypca anreOpsl. B cBsi3u ¢ paccMoTpeHuem
BOIIPOCA O CPaBHEHUH 3HAYEHHI BBIPAXEHHUI pacIIUpPSIIOTCS CBEIEHUS O HEPaBEHCTBAaX: BBOJIATCS
3HAaKM HEPaBEHCTB, JAaeTCs TOHATHE O JBOMHBIX HepaBeHcTBax. [Ipu paccmorpenuu mnpeolOpaso-
BaHUIl BBIpaXXE€HUI (OPMaIBLHO-ONEPATUBHBIE YMEHHs OCTAIOTCS HA TOM K€ YpPOBHE, ydalluecs
IIOJIHUMAIOTCA Ha HOBYIO CTYNIEHb B OBJIQJCHUM TE€OpUEH. BBOAATCS MOHATHS «TOKIECTBEHHO
paBHBIC BBIPAXKEHUN», «TOXKAECTBOY», «TOKAECCTBEHHOE MPEOOpa3OBaHUE BBIPAKEHUI», COIepKa-
HUE KOTOPBIX OYAET MOCTOSIHHO PAaCKPBIBATHCS M YIIYONATHCS NPU H3YYEHUH NpeoOpa3oBaHHMA
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pa3NUYHBIX anreOpandeckux BblpakeHuil. IloguepkuBaercsi, 4TO OCHOBY TOXIECTBEHHBIX IIpe-
00pa3oBaHMil COCTABIISIOT CBOMCTBA JICUCTBUI Haa YUCIAMH. Y CHUIIUBAETCS POJIb TEOPETHUYECKHUX
CBEIEHUI TpHU paccMOTpeHuH ypaBHeHuH. C 1enpl0 00ecreueHHs OCO3HAHHOTO BOCHPHUSTHS
YYallUMHUCS aITOPUTMOB PEIICHHUsS YPaBHEHWM BBOJMUTCA BCIIOMOraTEIbHOE IIOHSATHE paBHO-
CHJIbHOCTH ypaBHEHUH, (OPMYIHUPYIOTCS W Pa3bSICHAIOTCS HAa KOHKPETHBIX NpUMepax CBOMCTBA
PaBHOCHJIBHOCTH. J[aeTCsl MOHATUE JIMHEHHOIO ypaBHEHUS U UCCIIELYETCs BOIPOC O YHUCIIE €r0 KOp-
Hell. B cucreme ynpaxHaenuit oco0oe BHUMaHKE yJeNsAeTCs PEIICHUIO YpaBHEHUH BUa ax = b mnpu
paznuyHbIx3HaueHusX @ U b. [Ipogomkaercs pabota o GOPMHUPOBAHUIO y y4YALIUXCS YMEHHS HC-
[IOJIb30BAaTh anmnapar ypaBHEHUN Kak CpPEACTBO Ul pELICHUS TEKCTOBBIX 3a1ad. YPOBEHb
CIIO)KHOCTH 3a7ad 3[eCh OCTaeTCs TAKUM JKe, Kak B 6 kiacce. M3ydeHme Tembl 3aBeplIacTCs
O3HAKOMJICHHEM Yy4JallUuXCsi C MPOCTEUIIMMU CTATUCTUYECKUMHU XAPAKTEPUCTUKAMU: CPEIHUM
apu(MeTHYECKUM, MOJIOW, MEIUaHOH, pa3MaxoM. Yualluecs JOJKHBI YMETh UCIOJIb30BaTh 3TH
XapaKTEPUCTUKHU JUIsl AHAJIM3A PsIia JAHHBIX B HECJIOKHBIX CUTYalUsIX.

3. DYyHKIUH.

@Oynkius, obnacte ompeneneHus (yHKIWW. Bpramcienne 3HaueHWH (QYHKOUU 1O (GOpMYy-
ne. I'paduk pynkuuun. Ilpsmas nponopuHOHAIBHOCTh M ee Tpaduk. JIluHeiHas QyHKIuS u ee
rpaduk.

OcnosHas yenb — 03HAKOMUTh YYAIIUXCS C BOXHEWIIMMU (DYHKIMOHAJIbHBIMU MOHATUAMHU U
¢ rpaduKaMu PSIMOM POMOPIIMOHATILHOCTH U JIMHEHHOW (pyHKIMK obmiero Buaa. JlaHHas Tema siB-
JsieTCs HadalbHBIM 3TalloM B CHUCTEMAaTHUYECKOW (DYHKIIMOHAJILHOW MOJTrOTOBKE ydalluxcs. 3/1ech
BBOJATCS TaKWe TOHATHS, Kak (YHKIHS, apryMeHT, oO0JacTb ompeneneHus (QyHKIHH, Tpapuk
¢ynkunn. DyHKIMS TPaKTyeTCs Kak 3aBUCUMOCTh OJHOM IEPEeMEHHOM OT Jpyroil. Yyauuecs
MOJTyYaroOT MEPBOE MPEACTABICHUE O crioco0ax 3amaanus GyHKIWU. B naHHON Teme HaumHaeTcs pa-
60Ta 110 (HOPMUPOBAHMIO Y YUYAIIMXCSl YMEHUN HAXOOUTh MO (opMyse 3HadeHHE QYHKUUU MO H3-
BECTHOMY 3HAQUYEHHUIO apryMEHTa, BBINOJNHATH Ty K€ 3aJady Mo IrpaduKy U pemarb Mo rpapuky
oOpatHyto 3agady. PYHKUMOHAJbHBIC MOHATHUSA IOJIYYalOT CBOKO KOHKPETH3alMI0 MpPU H3Yy4YEHHH
JUHENHONW (YHKIUMM M €€ 4YacTHOTO BHUJAA — NPSIMOM MPONOPLHUOHAIBHOCTH. YMEHHUS CTPOUTH
U 4yUTaTh TpapuKM STHX (QYHKIUH HIMPOKO MCHOIB3YIOTCA KakK B CAMOM Kypce anreOpbl, Tak U B
Kypcax reoMeTpUd U (pU3MKHU. Ydaliuecs J0JKHBl MMOHUMAaTh, KaK BIUSET 3HaK Kod(duuueHTaHa
pAacroyioxkeHne B KOOPIUHATHOMU MIOCKOCTH rpaduka pyHkimu y = kx , rae u K£0, kak 3aBUCHT OT
3HaueHuid K u b B3aumHoe pacrionoxenue rpadukoB nByX (QyHKIMI Buaa y= kx+b. dopmuposa-
HUE BCEX (YHKLIMOHAJIBHBIX MOHATUH U BBIPAOOTKA COOTBETCTBYIOIMX HABBIKOB, a TAK)XKE N3y4EeHUE
KOHKPETHBIX (PYHKUHH COMpPOBOXKAAIOTCA PACCMOTPEHUEM IPUMEPOB peajbHBIX 3aBUCHUMOCTEN
MEXJy BEIMYMHAMM, YTO CIOCOOCTBYET YCHJIEHUIO NPUKJIAJHOW HANpaBIEHHOCTH Kypca aireo-

pBIL.

4. CreneHb ¢ HATYPAJIbHBIM IOKA3aTeIEM.
CTerneHpb ¢ HATYpaIbHBIM MTOKa3aTeleM | ee cBoiicTBa. OnHowieH. OYHKIMA y=X° , y=X° © HX
rpaduKu.
OcnosHas yenb  — BBIPAdOTATh YMEHUE BBITIONHATH JCHCTBHS HAJl CTETICHSIMH C HAaTypallbHBI-

MU MOKa3aTeIsIMU.

B naHHOW Teme mgaeTcs OmpejeNieHHe CTENEeHH C HaTypalbHBIM TOKaszateneM. B Kkypce
MaTeMaTHKH O KJlacca yJalluecsy:ke BCTPEUaIHCh ¢ TPUMepaMH BO3BEACHUS YUCEIl B CTETICHb.

B cBsI3u ¢ BBIUMCIIEHMEM 3HAYEHUW CTENEHW B 7 KJAcce MAeTCA MPEACTABICHUE HAXOXKICHUHU
3HAQUYEHUI CTENEeHW C TMOMOUIBI0 KalbKyJIsTOpa. PaccmaTpuBaioTCsi CBOMCTBACTENIEHM C HATy-
panpHBIM TOKa3areneM. Ha mpumepe moka3aTenbCTBa CBOWCTB CTETICHHM ydallldecsl BIIEPBBIC 3HAKO-
MSATCSIC JI0Ka3aTeNbCTBAMH, MPOBOJMMBIMH Ha anreOpandeckoMm Marepuane. CBOICTBa CTENEHU C
HaTypaJbHBIM TIOKa3aTesieM HaXOoMIAT MPUMEHEHHUE TP YMHOKXEHUHU OJIHOWICHOB W BO3BEICHHUH O/I-
HOYJICHOB B CTeNeHb. [Ipy HaXOXAeHUH 3HAYCHUI BBIPAKEHUH, COJEPKAIINX CTENEHH, 0c000e BHU-
MaHHE cJeayeT oOpaTUTh Ha MOPAIOK AeicTBUl. PaccMoTpenue GyHKInA y=x2 , }_Xs TO3BOJISIET
MPOJOIKUTh PpaboTy Mo (OPMUPOBAHUIO YMEHUN CTPOUTHh W uuTaThrpaduku GyHKIUH. BaxkHo
0o0paTUTh BHUMaHUE YYaIIUuXCcs Ha 0COOEHHOCTH Tpaduka GyHKIIUN y:xz. rpaduK MpOXOaUT Yepe3
Havayo KoopAuHAT, och Oy SIBISETCS €r0 OChI0 CUMMETPUH, TpadUK pACIONOKEH B BEpPXHEH Io-
JTYMIOCKOCTU. YMEHHUE CTpOouTh Tpaduku QyHKIUH y =X,y = x> UCIIONIB3YETCS ISl O3HAKOMIIE-
HUS YYalIUXcsl ¢ rpaduuecKuM CIIocoOOM pelIeHusl ypaBHEHUH.
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S.MHoro4jieHsl

MHuorounen. CioxeHre, BBIMUTAHAE U YMHOKEHUE MHOTOWICHOB. Pa3noxkeHne MHOTO4JIEHOB
Ha MHOXUTEIIH.

OcHoeHas yenv — BBIpa0OTaTh YMEHHE BBIIOJHATH CIIOKEHUE, BBIYMTAHUE, YMHO-
KCHHE MHOTOWICHOB U PAa3JIOKEHHE MHOTOWICHOB Ha MHOXHUTenH. JlaHHas Tema urpaer ¢pyH-
JAMEHTAJIbHYIO POJb B (DOPMUPOBAHMM YMEHHUS BBINIOJHATH TOXKJIECTBEHHBIE IIPe0Opa30BaHUs
nareOpanydeckux BoipaxkeHudd. dopmupyembie 31ech (HOPMaATBLHO-ONIEPATUBHBIE YMEHUS SBISIOTCS
ONOPHBIMU IPU M3YYEHUU NEHCTBUI C pallMOHATIBHBIMHU APOOSMH, KOPHSAMM, CTEIEHIMHU C paluo-
HaJIbHBIMU IIOKa3areisiMu. V3ydeHHne TeMbl HAa4MHACTCS C BBEICHHUs IOHATHM MHOIOYIEHA, CTaH-
JApTHOTO BUJAa MHOTOYWIEHA, CTEIICHU MHOro4jaeHa. OCHOBHOE MECTO B 3TOM TeME 3aHMMArOT aJro-
PUTMBI JIEHCTBUM C MHOTOWICHAMM — CJIIOKCHME, BBIYMTAHUE WM YMHOXKEHUE. YUalluecs JOJIK-
HbI IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOM3BEJCHUEC MHOTOYJICHOB BCErla MOJKHO IIPEICTABUTH B
BHUJIE MHOrOWIeHa. [[eHCTBHS CIOKEHHs, BBIYMTAHMS W YMHOXXEHUS MHOIOWICHOB BBICTYIIAIOT
KaK COCTaBHOW KOMIIOHEHT B3aJJaHMAX Ha IpeoOpa3oBaHus LenblX BblpaxkeHuil. [losTomy Hele-
Jeco00pa3HoO TEepPexXOoauTh K KOMOMHHPOBAHHBIM 33JaHUAM MPEXKJIE, YeM YCBOCHBI OCHOBHBIC
anroputMmel. Ceppe3HOE BHMMAHHME B OJTOM TeME YAEIAETCS Pa3JIoKEHHIO MHOTOWIEHOB Ha
MHO>KUTEIM C TOMOIIBIO BHIHECEHHSI 3aCKOOKM OOIIEro MHOXHTENIS U C IOMOILIBIO TPYHIIUPOB-
k. COOTBETCTBYIOIIKE MTPeoOpa30oBaHUs HAXOAAT MIMPOKOE IPUMEHEHUE KaK B Kypce 7 Kiacca, Tak
U B TIOCJIEIYIONNX KypcaxX, OCOOCHHO B JCHCTBUSX C PallMOHANBHBIMH ApoOsMu. B nmaHHO#N Te-
M€ yuyalluecsl BCTPEYaloTCs ¢ MPUMEPAMHU UCIOIb30BAHUS pacCMaTpUBAEMbIX MPeoOpa3oBaHU MpH
pelIeHnr pa3sHOOOpa3HbIX 3a/lady, B YACTHOCTH MPU PELICHUH YPaBHEHUHU. DTO MO3BOJSET B XOJE
U3Yy4YEHUs] TEMBI IIPOAOIDKUTH paboTy 1Mo (OPMHUPOBAHUIO YMEHHs pelllaTh YpaBHEHUs, a TaKkkKe pe-
IaTh 33a4¥ METOJOM COCTABJICHMs YPaBHEHUW. B 4YHCIIO yIpaKHEHUH BKIIIOYAIOTCS HECIIOXK-
HBIE 3a/laHUs Ha JOKa3aTeNbCTBO TOXKECTBA.

6.®opMy.Ibl COKPAILIEHHOT'0 YMHOKEHHS

®opmynsl. [IpumeHenue Gopmysa COKpALIEHHOTO YMHOXEHHs B NpeoOpa30BaHUSX BbIpake-
HHUI.

Ocnosnas yenv— BBIPAOOTaTh YMEHHME NPUMEHATh (DOPMYJIbl COKPALIEHHOTO YMHOXKEHHS
B NpeoOpa3oBaHMUAX ILEIbIX BBIPAKEHUH B MHOIOWIEHBI U B Pa3lI0OKEHWHM MHOTOWIEHOB Ha
MHOXUTENH. B naHHOM Teme mpopomkaercs paboTa mo (OpMUPOBAHMIO Y YUYAIIHUXCSl YMEHUS BbI-
MOJIHAThH TOX/IECTBEHHBIE MpeoOpa3oBaHus LENbIX BblpaxkeHHH. OCHOBHOE BHUMAaHHUE B TEME YAEN -
erca Gopmynam Bo3BeneHue B KBaJpaT CyMMBI M Pa3HOCTHU JIBYX BBIPQXKEHUH, pa3HOCTb KBaJpaToOB.
VYyamuecss AOMKHBI 3HAaTh O3TH (OPMYJIBI M COOTBETCTBYIOIIME CJIOBECHBIE (POPMYIUPOBKH,
yYMeTh MPUMEHSTh UX KaK «CJieBa HAIpaBO», TaK U «clpaBa HajeBo». Hapsaay c¢ ykazaHHBIMH (op-
MyJlaMU BO3BE€JIEHHE B KyO CYMMBbI U pa3HOCTHU ABYX BbIpakeHui. Cymma U pa3HOCTh KyOOB pac-
cMaTpuBaloTCsa Takke (opmyisl. OTHAKO OHM HaxXOAT MEHbIIee MPUMEHEHHE B Kypce, T03TOMY
HE CJIeyeT U3JIMIIHE YBJIEKAaThCs BBINOJHEHHEM YIPAaXHEHUN HA UX UCIOJIb30BaHME. B 3axmroun-
TEJIBHON YaCTH TEMBI paCCMAaTPUBACTCS MPUMEHEHUE PA3IUYHBIX IIPUEMOB PA3JI0KEHUS MHOIOYJIE-
HOB Ha MHOXXMTEJH, a TaKXe MCIOJIb30BaHUE MPEoOpa3oBaHUM LIEIbIX BBIPAKEHUN AJIs peleHus
LIUPOKOIo Kpyra 3ajad.

7. Cuctembl JTUHEHHBIX YPaBHEHU I

Cucrema ypaBHeHMI. PerieHne cucTeMbl IByX JIMHEWHBIX YpaBHEHUH € IBYMs IIEPEMEHHBIMU
U €ro reoMeTpuyecKasl HHTeprpeTanus. Pemenne TeKCTOBBIX 3aa4 METOJIOM COCTaBJIEHUS CUCTEM
YPaBHEHHUH.

OchosHas yenb— O3HAKOMHTB y4yallluXcs CO CIOCOOOM PEIIEHMs] CUCTEM JMHENHHBIX ypaBHeE-
HUH ¢ ABYMS MIEPEMEHHBIMHU, BBIPA0OTaTh YMEHHE PelIaTh CUCTEMbl ypaBHEHUN U IPUMEHATH UX MPU
pelIeHIH TEKCTOBBIX 3a7ad. V3ydeHne cUCTeM ypaBHEHHI pacIpenelsieTcsi Mexay Kypcamu 7 u 9
KJ1accoB. B 7 kiacce BBOAUTCS MOHATHE CUCTEMBIM PACCMAaTPUBAIOTCS CUCTEMBI JIMHENHBIX ypaBHE-
HuW. M31mokeHue HauWHaeTcs C BBENCHMS TOHATHS «IMHEMHOE YpaBHEHUE C JIBYMs IEpEMEH-
HbIMU». B cucTemMy yIpakKHEHUH BKIIIOYAIOTCS HECJIOXKHBIE 3aJaHUs Ha pEIICHUE JIMHEHHBIX
YpaBHEHMH C ABYMs NEPEMEHHBIMU B LENbIX unciaax. GopMHUpyeTCcsl yMEHHUE CTPOUTh I'papyK ypaB-
HeHusi ax + by = ¢, rne a# 0 win b# 0, npu pa3nuyuHbIX 3HAYCHUSX 4, b, C.

Beenenue rpaguueckux o0Opa3oB AaeT BO3MOXKHOCTb HArjsIIHO UCCIIEA0BAaTh BOIPOC O YHUCIIE
pELIEeHNI CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUN € IByMs ITepeMEHHbIMU. OCHOBHOE MECTO B JaHHOMU
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TEeMe 3aHMMaeT U3YYCHHE aITOPUTMOB PEIICHUSI CUCTEM JIBYX JIMHEHHBIX YPAaBHEHUH C IByMs TIepe-
MEHHBIMH CITOCOOOM ITOJICTAHOBKH W CIIOCOOOM CIIOXKEHHs. BBeICHHWE CHCTEM IO3BOJISET 3HAYH-
TEJBHO PACIIUPHUTH KPYT TEKCTOBBIX 3aj]1ad, PEIIaeMbIX C IMOMOIIBIO ammapara anreopsl. [Ipumene-
HHUE CUCTEM YIPONIAET MPOIIECC MEePEBOJI TAaHHBIX 33]]aui ¢ OOBIYHOTO S3bIKa Ha S3bIK YPABHEHUI.

8. WUrorosoe noBTOpeHUE

[ToBTOpeHME, 0000IIEHNE U CUCTEeMAaTH3AIlMS 3HAHUH, YMEHUN U HABBIKOB 33 KypC ayireOpsl 7
KJlacca

Aunredpa 8 kiacc

1.IToBTOpPEHME

IToBTOpenue, 06001IEHNE U CUCTEMATU3aLUs 3HAHUH, YMEHUH U HaBBIKOB 3a Kypc anreopsl 7
KJ1acca OCHOBHOM 00111€00pa30BaTeIbHON IIKOJIBI

2.PanuonasibHble 1poOH

Pammonanbhas 1po6s. OCHOBHOE CBOWMCTBO IpoOW, cokpamieHue apodeit. ToxxaecTBeHHBIE
peoOpa3oBaHus pallMOHAIBHBIX BhIpakeHUH. DyHKIMSA y = U €€ rpaduk.

Lenb: BbIpabOTaTh yMEHHE BBINOJHATH TOXKIECTBEHHBIE NPEeOOpa3OBaHUs pPalMOHAIBHBIX
BBIPAYKECHMUIA.

Tak kak HEHCTBHS C pPAaMOHAIBHBIMU JPOOSMU CYIIECTBEHHBIM OOpa3oOM OINMUPAIOTCS Ha
NeUCTBUS C MHOTOYIEHaMH, TO B Hayaje TeMbl HEOOXOJMMO IOBTOPUTH C OOYYarOIIUMHCS
peoOpa3oBaHus IETBIX BEIPAKCHUH.

I'maBHOEe MecTO B JaHHOW TeMe 3aHMMAIOT ITOPUTMBI JIEHCTBUH € ApoOsMH. Yuaiuecs
JOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTbh, IPOM3BEACHUE M YAaCTHOE JIpoOel BCerga MOXKHO Tpe-
CTaBUTH B BUJE 1podu. [IpuoOperaemble B JaHHOI TeMe yMEHUS BBIITOJIHATH CIIOKEHHE, BEIUUTAHUE,
YMHOXXEHUE W JACTICHHE IpoOei SBIIAIOTCS OMOPHBIMH B NMPEOOpPA30BAHUAX JIPOOHBIX BBIPAKEHHIA.
[TosTomy um crnenyer ynenutb ocoboe BHHMaHHMe. HenenecooOpa3Ho mnepexoauTh K KOMOMHU-
pPOBaHHBIM 3aJaHHMSIM Ha BCE JCHCTBHS C ApOOSAMHU Tpexnae, 4eMm OyayT YCBOEHBI OCHOBHBIE
ITOPUTMBL. 3aJaHus Ha Bce JEHCTBUA C ApoOSMU HE JOJDKHBI OBITh W3JIMIIHE TPOMO3JIKUMH U
TPYAOEMKUMH.

IIpy HaxoxJeHMM 3HA4YeHUM ApoOel naroTcs 3aJaHus Ha BBIYMCICHHSA C TOMOIIbIO Kallb-
KynsiTopa. B 1aHHO# Teme pacupsroTesi CBEIEHUS O CTATUCTUYECKUX XapaKTePUCTUKAX.

BBoauTcs MoHsATHE CpEeTHEr0 FAapMOHUYECKOT0 PsiJia MOJIOKUTENbHBIX Yncell. M3ydeHne TemMbl
3aBepuIaeTcs pacCMOTPEHHEM CBOMCTB rpaguka QyHKIUH .

3.KBaagpaTHbie KOpHH

[Tonatue o6 uppanMoHaIBHBIX yuciax. OOmue cBeleHusI 0 JeHCTBUTENBHBIX Yncnax. Ksan-
paTHbIi KOopeHb. [IoHsATHE 0 HaXOXKAECHUH MPUOIMKEHHOTIO 3HaUE€HUs KBaipaTHOro KopHs. CBoiicTBa
KBaJpaTHbIX KopHel. [IpeoOpa3oBaHus BbIpaKEHUH, COJEpXKAIUX KBaJpaTHbIE KOPHH.

OyHKIUA y= , €€ cBolicTBa U rpaduK.

Lenb: cucreMaTU3UpoBaTh CBEAEHHUS O PALMOHAIBHBIX YHUCIAaX WU JaTh IpeAcTaBieHHE 00
UppalMOHABHBIX YMCIAaX, PACHIMPUB TEM CaMbIM IOHSATHE O YHCIE; BBIpabOTaTh yMEHHE BbI-
MOJIHATH TPe0Opa30BaHus BEIPAXKEHHM, COJIepKaluX KBaIpaTHbIE KOPHHU.

B nanHOI Teme ydamuecs MoJy4aroT Ha4aJbHOE IPEJICTaBICHUE O OHATUU JAEUCTBUTEIBHO-
ro yucna. C sToil nenbio 0000Ial0TCs M3BECTHBIE OOYYAIOLIUMCSl CBEJIEHUS O PalMOHAIBHBIX
yucnax. s BBEAEHUS MOHATUS MPPALMOHAIBHOIO YHCIA HCIOJIB3YETCS MHTYMTHBHOE IpEn-
CTaBJIEHHE O TOM, YTO KaXAbId OTPE30K HMMEET JIMHY U MOTOMY KaXXJOW TOYKEe KOOPAMHAT-
HOM MpsAMOM COOTBETCTBYET HEKOTOpoe uucio. [lokaspiBaercs, 4YTO CYIIECTBYIOT TOYKH, HE
MMEIOIINE PAMOHAJIBHBIX a0cIHce.

[Tpu BBeeHUM MTOHATHUS KOPHS MOJE3HO O3HAKOMHUTH O0YYAIOIIMXCS C HAX0XKACHUEM KOpHEH ¢
MIOMOILBIO KaJIbKYJISATOPA.

OcCHOBHOE BHMMaHHE YJIENSAETCS MOHATHIO apu(METHUYECKOTO KBAJPATHOTO KOPHS U CBOMCT-
BaM apu(METHUYECKUX KBaJIPATHBIX KOpHEH. /l0Ka3bIBatOTCS TEOPEMBI O KOPHE U3 MPOU3BEICHUS U
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Ipoou.
CrnenuaibHOE BHUMAHHUE YACISICTCS OCBOOOKICHHIO OT HPPAIMOHAIBHOCTH B 3HA-
MEHaTele JIpooHu.

YMmenue npeoOpa3oBhIBaTh BBIPAKEHHUS, COACPIKAIINE KOPHH, YaCTO HMCIOIb3YeTCsl KaK B ca-
MOM Kypce anredpsl, Tak U B Kypcax reoMeTpHH, anreOpsl U Hayas aHanu3a. [Iponomxaercs pabora
M0 pPa3BUTHIO (PYHKIMOHAIBHBIX TpeACTaBieHUil oOydarommxcs. PaccmarpuBaroTcst QyHKIuUsS

y= , €€ cBoiicTBa u rpaduk. [Ipu uzydennn GyHKuumu y= , TOKa3bIBAETCs €€ B3aMMOCBS3b C
dymKimei y=x°, re x > 0.
4. KsappaTHble ypaBHeHUA

KBanparHoe ypaBHeHue. @opMyra KOpHEN KBaIpaTHOIO ypaBHEHUs. Pellienne paunoHaIbHBIX
ypaBHeHul. Pemienue 3anay, NpUBOIAUIMX K KBaJAPAaTHBIM YPAaBHEHUAM U MPOCTEULIUM paluo-
HaJIbHBIM YPaBHEHHUSIM.

Llenb: BbpIpabOTaTh yMEHHUs pelIaTh KBaApaTHbIC YpPaBHEHHS M MPOCTEUIINE PpalMOHAIb-
HBIE YPAaBHEHHUsI U IPUMEHATh UX K PELICHUIO 3a/1a4.

B Hauane Tembl NPUBOJATCA NPUMEPHI PELICHUS] HEMOJIHBIX KBAaJAPATHBIX YpPABHEHUM.
DTOT Marepuan cucTeMartusupyercs. PaccmMaTpuBalOTCs ~ alrOpUTMbl  PEIIEHUS  HEMOJHBIX
KBaJPAaTHBIX YPAaBHEHHUU Pa3JIMYHOTO BUJA.

OcCHOBHOE BHUMAaHHE CIEAYET YACIUTh PEUICHUIO YPABHEHUMN BUJA ax?+bx+c=0, ¢ HCIIOMIB30-
BaHueM GopMyibl KopHed. B manHOW Teme ydammecs 3HakoMmsATcs ¢ (opmynamu Buera, BBI-
PAKAIOIIMMHU CBSI3b MEXKIYy KOPHSIMH KBaJApaTHOrO ypaBHEHHS U ero koddduumentamu. OHu
HCIIONB3YIOTCA B JAJBHEHUIIEM IPU JOKA3aTelIbCTBE TEOPEMBI O Pa3JIOKEHUU KBAJAPATHOIO TPEX-
YJIeHA HA JTMHEWHbBIE MHOKUTEIIN.

VYyamuecss oBIaAeBalOT CHOCOOOM pelIeHHUs] JAPOOHBIX pPAMOHAIBHBIX YPAaBHEHHM, KOTO-
PBIil COCTOUT B TOM, YTO PELICHUE TAKUX YPABHEHUHN CBOAMTCS K PELICHHUIO COOTBETCTBYIOIIUX Il€-
JIBIX YPAaBHEHUH C MOCIEAYIOIIMM UCKIOUEHUEM ITOCTOPOHHUX KOPHEM.

N3yuyeHue naHHOM TeMBbI IO3BOJISET CYLIECTBEHHO PACIIMPUTL amnmnapar ypaBHEHUH, UC-
MOJIB3YEMBIX JUISl pEIIEHUs TEKCTOBBIX 33]1a4.

S.HepaBencrBa

UucnoBsle HEpaBEHCTBA M MX CBOMCTBA. [IOWIEHHOE CIIOKEHHWE W YMHOXEHHE YHCIIOBBIX
HepaBeHCTB. [lorpemHocTs M TOYHOCTh MpuOIMKeHUs. JIMHeliHble HepaBeHCTBAa C OJHOM Iepe-
MEHHOM U UX CUCTEMBI.

Ilenb: 03HAKOMHUTH OOYYAIOIIUXCS C NPUMEHEHHUEM HEpPaBEHCTB, JJS OLIEHKHM 3HAYCHHH
BBIp@XEHUI, BbIpA0OTaTh YMEHHE pEllaTh JINHEHHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHC-
TEMBI.

CBolicTBa YHCIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOpPOHl OCHOBAHO peUICHHE
JIMHEWHBIX HEPABEHCTB C OAHOW NEPEMEHHOMN. TeopeMbl O IOWIEHHOM CIIOKEHUU U YMHOKEHHUU He-
PAaBEHCTB HAxXOJAT NPHUMEHEHHE IPHU BBINOJHEHWH NPOCTEHIIMX YIpaKHEHUH Ha OLEHKY BbIpa-
KEHUH 10 MeToay rpaHull. BBogsres moHsaTHs abconoTHOM TlorpemHocTu 1 TOYHOCTH TpUOIHKe-
HHSI, OTHOCUTEIBHON MOTPEIIHOCTH.

YMeHHUs IPOBOAUTH AECIyKTUBHBIE PACCYKIEHUs IOIY4alOT Pa3BUTHE KaK IIPU JOKA3aTEIbCT-
BaX YKa3aHHBIX TEOPEM, TaK W IIPHU BBINOJHEHUH YIPAKHEHUM HA I0KAa3aTEIbCTBA HEPABEHCTB.

B cBsA3M ¢ pelieHneM JIMHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOU JACTCs MOHATUE O YUCIIO-
BBIX ITPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOLINE Ha3BaHUS U 0003HaUeHHUs. PaccMOTpeHHIo cuctem
HEPaBEHCTB C OJJHON MEPEMEHHOM MPE/IIEeCTBYET 03HAKOMJICHHE 00yYarOIIUXCsl C MOHATHIMU Tepe-
ceueHus: U 00bEeIMHEHUSI MHOYKECTB.

IIpu pelieHMM HEPABEHCTB HCIOJIB3YIOTCS CBOMCTBA PABHOCWIIBHBIX HEPABEHCTB, KOTOPHIE
pa3bACHAIOTCA Ha KOHKpPETHBIX mnpumepax. Oco0oe BHHMaHHME CIEOyeT YIENIUTh OTpaboTke
YMEHUS pelaTh NpOCTEHIINe HEpaBeHCTBA BUAA ax > b, ax < b, OCTaHOBHMBIIKCH CHEIMAIBHO HA
ciydae, korja a<(.

B 1ol TEME paccMaTpUBAETCs TaKKe PELIEHUE CUCTEM ABYX JIMHEWHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM, B YACTHOCTU TAaKMX, KOTOPBIE 3alIUCAHbI B BUJIE JBOIHBIX HEPABEHCTB.
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6. CreneHb ¢ eJIbIM MMOKA3aTeJIeM. JJIeMEHThI CTATHCTHKH.

Crenenb C 1enbIM MOKazaTeaeM U ee cBoiicTBa. CtaHmapTHbIM BuA yucia. HavanbHbie
CBEICHHSI 00 OpraHU3aluy CTATUCTUYECKUX UCCIICIOBAHUH.

Ilens: BbIpabOTaTh YMEHHME IMPUMEHSITH CBOMCTBAa CTEICHHM C IICJIBIM IIOKa3aTeleM B
BBIUMCIICHUSIX W TPEoOpa3oBaHUAX, CPOPMHUPOBATH HadalbHBIC MPEACTABICHUS O cOope U
TPYIITUPOBKE CTATUCTUYECKHUX JAHHBIX, UX HATJISTHOW HHTEPIIPETAIUH.

B ar0it TemMe GpopMynupyrOTCsS CBOMCTBA CTETNICHH C IENBIM MOKa3zaTeneM. MeToj Jokasa-
TETbCTBA ITUX CBOWCTB MOKA3bIBACTCSA HA MPUMEPE YMHOKEHHUS CTEICHEH C OJJMHAKOBBIMH OC-
HOBAaHUSIMMH. I[aeTCSI IIOHATHUEC O 3aIllMCHU YHCJia B CTaHI[apTHOM BHJIC. HpI/IBOILSITCSI HpI/IMepr uc-
MOJIb30BaHUS TaKOW 3aIUCH B (PU3UKE, TEXHUKE U APYTHX 00JIACTAX 3HAHHM.

VYyamuecss TONydYaloT HadallbHBIE TPEACTABICHUS 00 OpraHu3aluyd CTATHCTHYECKUX
uccienoBanuii. OHM 3HAKOMSATCS C TIOHSATHSAMHU TE€HEpPaJIbHOW M BBHIOOPOYHON COBOKYITHOCTH.
HpI/IBOHSITCSI anMepH HpeIICTaBJIeHI/ISI CTaTUCTUYCCKUX HJaHHBIX B BUIC T216JII/ILI qacToT "
OTHOCHUTEIbHBIX YacToT. OOydaromuMces, peaiaraloTcs 3aJlaHusl Ha HaXOXKJICHHUE 1Mo TabiuIe
YaCTOT TaKMX CTATUCTUYECKUX XapaKTEPUCTUK, KaK CpelHee aprupMETHYECKOoe, MOJa, pa3Max.
PaccmarpuBaercst BONPOC O HArJISIHON HMHTEpIIPETAIlMU CTAaTHCTHYECKOW WHopmamuu. 13-
BCCTHBIC O6y‘IaIOHII/IMC$[, CHOCO6I)I HarJisigTHOT O HpGZICTaBJICHI/IFI CTaTUCTUYCCKUX OAHHBIX C II0-
MOIIBIO CTOJOYATHIX M KPYTOBBIX AHArpaMM PACUIUPSIOTCS 3a CUET BBEJECHUS TAKUX MOHITHIA,
KaK IIOJIUT'OH U FI/ICTOFpaMMa.

7. HTorosoe moBTopeHue
[ToBTOpenue, 0000IIeHNE U CHCTEMAaTH3aIHs 3HAaHUH, YMEHUH 1 HABBIKOB 32 KypC anreOpsl
8 kJacca

Auredpa 9 kaace

1.IToBTOpEHUE

[ToBTOpeHnue, 00o0IIeHNE U cUCTeMaTH3alMs 3HaHUH, YMEHUH 1 HaBBIKOB 32 KypC ajareopsl
7-8 xmacca OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI.

2.KBagpaTnuHas pyHKuust

Oyukuus. CpoiictBa pyHkuuid. KBaapaTHsiii TpexwieH. Pa3noxeHue KBagpaTHOTO TpeX-
yjeHa Ha MHoxuTenu. OyHkius y=ax” +bx+c, e€ coiictBa u rpaduk. HepaBeHcTtBa BTOpOI
CTEIIEHU C OJTHOM NIEpeMEHHON. MeTo MHTEPBAJIOB.

Llenb: pacmiupuTh CBEICHHS O CBOWCTBAX (YHKIMH, 03HAKOMUTH OOYYaIOLIUXCS CO CBOM-
CTBaMU

U rpaduKoM KBaJpaTUyHO (yHKIMHU, cHOPMHUPOBATH YMEHHE peIllaTh HEPAaBEHCTBA BUA
ax’+bx+c>0 ax’+bx+c<0 u Hauaie TEMBI CHCTEMATH3HPYIOTCS CBEICHHS O (yHKIHsX. [1oBTO-
PSIIOTCSL OCHOBHBIE MOHATHUS: (DYHKIMS, apryMeHT, 00JacTh ompeneseHust (QyHKIHMH, rpaduk.
JlatoTcst MOHATHS O BO3pacTaHUM  yObIBaHMHM (YHKIIMHM, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA.
Tem cambIM cozfaercs 0a3a Ul yCBOGHHSI CBOMCTB KBaJpaTWUYHON M CTENEHHOW (YHKIHH,
a TakkKe JUId JanbHeWiero yriyoneHus (QyHKUHOHAJIBHBIX MPEJICTaBICHUN MPU U3YYEHHH
Kypca anreOpsl U Havyas aHanu3a. [loAroToBUTENbHBIM IIArOM K HM3Y4YEHHIO CBOWCTB KBaJpa-
TUYHOW (YHKIMHM SBIISIETCS TaK)KE pPacCMOTPEHHUE BONPOCa O KBAaJPaTHOM TPEXUIEHE M €ro
KODPHSIX, BBIJCJICHUH KBaJpaTa ABYWIEHA U3 KBAJAPAaTHOTO TPEXWIEHA, PAa3JIOKEHUH KBAaJPAaTHOTO
TpexXuieHa Ha MHOXHUTEIH.

N3yuenne KBajpaTHUHOW (YHKIMU HAUMHACTCA C PACCMOTPEHUs (PYHKIUU yzax2 , €8
CBOICTB U 0COOEHHOCTEH Irpadurka, a TakKe IPYrUX YaCTHBIX BUAOB KBaJIpaTUUYHON (QYHKIUU —
byHKIIH y:ax2+n, y=a(x-m)2 . OTH CBENEHUs MWCHOJIb3YIOTCS IpPU H3YYEHUHM CBOMCTB
KBaJApaTUIHOMN (12)yH1<u1/m obmero Buma. BaxxHo, 4T0OBI OOywaromuecs IMOHSIIM, YTO Tpadux
dyHKIHE ¥ = ax*+bx+c MOXeT GbITh MOTydeH u3 rpaduka YHKIMA y = ax’ ¢ MOMOIIBIO ABYX
napajuieIbHbIX TepeHocoB. [Ipuémbl mocTpoeHus rpaduka QyHKIUNA y = ax’+bx+c 0oTpabaThI-
BAIOTCSl HA KOHKPETHBIX HpuMepax. [Ipm 3Tom ocoboe BHUMaHME CIEAYeT YACTUTh (OpMH-
POBaHUIO y OOYYaIOUIMXCSl YMEHHUS YKa3blBaTh KOOPAMHATHI BEPUIMHBI Iapaboiibl, €€ OCh
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CUMMETpPUH, HAIIpaBJICHHE BETBEH Mapadosibl.

[Ipu n3yueHun 3TON TEMBI JaldbHEHIIee Pa3BUTHE TIOJy4aeT yYMEHHE HAaXOAWUTh 1O Tpadu-
Ky NMPOMEXYTKH BO3PACTaHUs U YObIBaHHS (DYHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (PyHK-
1S COXPAHAET 3HaK.

DopMUpPOBaHHE YMEHUN pEIIaTh HEPABEHCTBA BUAA ax’+bx+c>0 ax2+bx+c<0, OCYIIECTB-
JISIeTCsI ¢ ONOPOl Ha cBeleHus o rpaduke KBaapaTuyHoi GyHKIMM (HampaBieHHe BETBEH mapa-
00JIBI €€ PacoI0KEHNE OTHOCUTENBHO ocH OX).

OOyyaronuecs 3HAKOMSTCS C METOJIOM HHTEpPBAJIOB, C IOMOIIbIO KOTOPOTO PpEeUIaroT-
Cs1 HECJIO’KHBIE pallMOHAJIbHbIE HEPABEHCTBA.

OGyuaromyecs 3HaKOMATCS €O CBOMCTBAMM CTENEHHOM (QYHKIMM y=X" NpH YETHOM M He-
YETHOM HaTypaJbHOM I10Ka3arese n.. BBOIUTCS MOHATHE KOPHS N-i CTENEHH.

OHHU NOJy4YaroT IPEICTABICHUE O HAXOKICHUU 3HAYEHUI KOPHS C IOMOLIBIO KaJIbKYJISATO-
pa, mpr4yeM BbIpaboTKa COOTBETCTBYIOIIUX YMEHUN HE TpeOyeTcs.

2.YpaBHeHHUS U HEPABEHCTBA ¢ OIHOM MepeMeHHOM

[lenble ypaBHEHUS. YpaBHEHUE C JBYMsI IEPEMEHHBIMU U €ro rpaduk. CUcTembl ypaBHe-
HUH BTOpOM cTeneHu. Penienne 3a1a4 ¢ NOMOLIbIO CUCTEM YPaBHEHUI BTOPOM CTEIIEHMU.

[lenb: cucremMaru3upoBaTh U 00OOLIUTH CBEACHUS O PEIIEHUU LEIbIX C OJHOM MepeMeH-
HOM, BeIpaboTaTth ymMeHHe pemaTh NpOCTEHIINE CUCTEMBI, COAEPIKaIllNe YpaBHEHUE BTOPOH CTe-
IIEHU C JIByMSI TIEPEMEHHBIMHM, U TEKCTOBBIE 33/lauyd C IIOMOILIBIO COCTaBJIECHUS TAKUX CHC-
TeM; BbIpabOTaTh yMEHHE pellaTh MpOCTEiIlne CUCTEMBbI, COAepKalllie ypaBHEHUE BTOPO cTe-
IIEHU C JBYMsI IEPEMEHHBIMHU, U TEKCTOBBIE 33/1a4U C IIOMOILBIO COCTABJIEHUS TAKUX CHUCTEM.

B aroii TeMe 3aBepIaeTCs U3y4YEeHUE PALlMOHAIBHBIX YPaBHEHUH ¢ OAHOMU IepeMeHHOU. B
CBSI3W C ATHM IPOBOAMTCS HEKOTOPOE 0000IIeHHE M YriIyOJieHHe CBEICHHH 00 ypaBHEHHSX.
BBoaATCS NOHATUS LIETOr0 PAalMOHAIBHOTO YpaBHEHUS M ero crerneHu. OOywaromuecs: 3Ha-
KOMATCSI C PEIIEHUEM YPaBHEHUW TPEThEU CTEIEHU M YETBEPTOU CTENEHM C MOMOUIBIO pasiio-
JKEHUS HA MHOYKUTENIN U BBEJIEHUS BCIIOMOTaTEIbHON NIEpEMEHHOM. MeTo pelieHus: ypaBHEHUN
IyT€M BBEJEHHUS BCIIOMOTATENIbHBIX IEPEMEHHBIX OYJET MIMPOKO MCIOIb30BaThCs JajdbHeHeM
IPU PELICHUH TPUTOHOMETPHUECKUX, JIOTapU(PMUUIECKUX U JPYTUX BUAOB YPAaBHEHUH.

B nanHoil Teme 3aBepIiaeMcs U3yde€HUE CUCTEM YPAaBHEHMH C ABYMs. nepeMeHHbIMU. Oc-
HOBHO€ BHHUMaHHUE YJIEISIETCAd CUCTEMAaM, B KOTOPBIX OJHO M3 ypaBHEHUMN IIEPBOM CTENEHH, a
npyroe BTopor. M3BecTHBIM 00y4aromuMcst Crnoco0d IMOJCTAaHOBKU HAXOJUT 3/1eCh JaJIbHEH-
1iee IPUMEHEHUE M IO3BOJIAET CBOAMTH PELICHHE TAKUX CHCTEM K DPELIEHUIO KBAApPaTHOTO
YpaBHEHHUS.

O3HakomiieHHEe OOy4aromMXCsl ¢ NpUMEpaMU CHCTEM YpaBHEHHUH ¢ JAByMs IepeMeH-
HBIMH, B KOTOPBIX 00a ypaBHEHHUS BTOPOH CTENEHH, JOJKHO OCYILECTBISATHCS C JOCTAaTOY-
HOM OCTOPOKHOCTBIO U OTPAaHMUYMBATHCS IPOCTENILIMMU IPUMEPAMH.

[TpuBneyeHre WU3BECTHBIX OOy4arOMIMMCS TpaUKOB MO3BOJISIET MPUBECTH IMPUMEPHI
rpau4eckoro pemieHus cucteM ypaBHeHHH. C moMolbio rpaduuecKux MpeICcTaBIeHUu MOXKHO
HarJsHO TMOKa3aTh OOyYaloUIMMCs, YTO CHUCTEMbI JIBYX YPaBHEHHMH C JBYMs NEpPEMEHHBIMH
BTOPOIl CTENIEHN MOTYT UMETh OJJHO, [1BA, TPH, YETHIPE PEIICHUS UM HE UMETH penieHuil. Paspa-
OOTaHHBI MaTeMaTHMYeCKUH ammapar MO3BOJISIET CYIIECTBEHHO PaCHIMPUTH KJacc coaepKa-
TEJNbHBIX TEKCTOBBIX 33/]a4, PEIIAEMBIX C IOMOIIBIO CUCTEM YPABHEHHI.

3.YpaBHeHHs U HEPABEHCTBA C ABYMsI llepeMEHHbIMH

[lens: BeipaboTaTh yMeHHE pemiaTh MPOCTEHIITNE CUCTEMBI, COJIepP)KaIle ypaBHEHUE BTO-
pOi CTENEHU C ABYMs IEPEMEHHBIMU, U HEPABEHCTBA C IBYMs II€pEMEHHBIMU. TEKCTOBBIE 3a/1a-
YH C MOMOIIbIO COCTABJIEHUS TAKMX CHCTEM; BbIpadOTaTh yMEHME peuiaTh MPOCTEHIINe CUCTe-
MBI, COIEpKAILME yYpAaBHEHHUE BTOPOM CTENEHH C JABYMs IEPEMEHHBIMH, U TEKCTOBBIE 3aja-
YU € IOMOUIBIO COCTABJICHMS TAKMX CUCTEM.

B nanHOI TeMe 3aBepliaeMcs U3yUYEHUE CUCTEM YPAaBHEHHUM C IByMs. iepeMeHHbIMU. Oc-
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HOBHO€ BHHUMAaHUE YAENISAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHHUM IEPBOW CTEIEHH, a
JIpyroe BTOpor. M3BecTHBIM 00y4aromuMcs Croco0 IMOJACTAaHOBKA HAXOJIUT 3/1eCh JaJIbHEH-
niee MPUMEHEHHE U TO3BOJIIET CBOJMUTH PELICHHE TAaKUX CHCTEM K PELICHUIO KBaJIpaTHOIO
YpaBHEHUS.

O3HakoMJICHHE OOYYaroIMXCsS C TpUMEpaMH CHCTEM YpaBHEHUH C JABYMs IEpeMEH-
HBIMH, B KOTOPBIX 00a ypaBHEHHUS BTOPOW CTENEHH, JOJDKHO OCYILECTBISATHCS C JOCTAaTOY-
HOHM OCTOPOKHOCTBIO U OTPAaHUYUBATHCS MPOCTEHIIMMU IPUMEPAMH.

[TpuBreyeHre WU3BECTHBIX OOy4aromMMcs TpadUKOB TO3BOJIET MPUBECTH MPUMEPHI
rpaduueckoro pemeHus: cucteM ypaBHeHUH. C TOMOIIBIO TpadUuecKuX MPECTaBICHUH MOKHO
HarJsHO MOKa3aTh OOYy4YaloUIMMCS, YTO CHUCTEMbl IBYX YpPaBHEHHMIl C JBYMsI ME€PEMEHHBIMU
BTOPOU CTETIEHU MOTYT UMETh OJIHO, JBa, TPH, UETHIPE PEILICHUS WIK HE UMETh perieHuit. Omnpe-
NeNATh, SBJISETCS JIM Mapa YKces peleHueM HepaBeHcTBa. M300paxarh Ha KOOPAMHATHOM ILJIOC-
KOCTM MHOECTBO TOYEK, 3a/1aBa€MO€ HEpPAaBEHCTBOM. WIimocTpupoBaTh Ha KOOPIWHATHOMU
IIJIOCKOCTH MHOKECTBO PELICHUI CUCTEMbl HEPaBEHCTB.

PazpaboTanHbIii MaTeMaTHYECKUN armapaT MO3BOJISIET CYHIECTBEHHO DPACIIMPUTH KIIacc
COJIepXKATENIbHBIX TEKCTOBBIX 33/a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPaBHEHUM.

4.Ilporpeccun.

Apudmerndeckast 1 reoMeTprueckas rnporpeccuu. @opmyibl n-ro 4ieHa U CyMMBI IEPBBIX
N YWIEHOB IIporpeccuu. beckoHeuHo yObIBaroIlasi FeoMEeTpUYECKas IPOrpeccusl.

Llenb: naTh moOHATHS 00 apudMETHYECKOW M TE€OMETPHUECKON MpOrpeccusx Kak Y-
CJIOBBIX [TOCJIEZ0BATEIBHOCTAX 0cO00T0 BUAA.

[Ipu u3ydyeHnHn TeMbl BBOAUTCS MOHSITHE MOCIEI0BATEIbHOCTH, PA3bICHIETCS CMBICI TEP-
MHUHA «N-¥ 4JI€H MOCJIeI0BaTEIbHOCTH», BbIpa0aThIBAETCS YMEHHME MCIIONIb30BaThb HHJEKCHOE
o0o03HaueHue. ITH CBEJICHHsI HOCST BCIIOMOTATENIbHBIN XapakTep U UCIOb3YIOTCA Ul U3Y4eHUs
apupMeTUYECKON U FeOMETPUUECKON MPOTPECCHA.

PaboTta ¢ ¢popmynaMu n-ro 4jaeHa ¥ CyMMBbI IIEPBBIX N YJIEHOB MPOTPECCHi, TOMUMO CBOETO
OCHOBHOTO Ha3Ha4y€HMsI, IO3BOJSET HEOJHOKPATHO BO3BPALLATHCS K BBIYMCIEHUSM, TOXIIE-
CTBEHHBIM INpeo0pazoBaHMsIM, PEIICHUIO YpaBHEHUH, HEPaBEHCTB, CUCTeM. PaccmarpuBaroTcs
XapaKTepUCTHUECKHE CBOMCTBA apU(PMETHYECKOM M TeoOMETPUYECKON MPOrpeccui, 4To Mo3Bo-
JISIET pacCIIUPUTh KPYT MPEAIaraeMbIX 3aad.

5.971eMeHThI KOMOMHATOPMKH M TEOPUH BEPOSTHOCTE

KomOunatopHoe mnpaBwio ymHokeHHs. IlepectaHoBKM, pa3melieHus, coderaHus. OT-
HOCHUTEJIbHAS YaCTOTa U BEPOSTHOCTD CIIY4alfHOrO COOBITHS.

[lenb: 03HAKOMUTH OOYYAIOUIUXCS C MOHATHSAMU NEPECTaHOBKH, pa3MeIleHUs, coueTa-
HUSL U COOTBETCTBYIOIIMMHU (hOpMynaMu JUIsl TMOJCYETa MX YHMCIIA; BBECTH IOHATHS OTHOCH-
TEJIbHOM 4acTOTHI U BEPOSITHOCTH CIIy4altHOT'O COOBITHS.

W3ydyeHre TeMbl HAUMHAETCS C PEUIeHMs 3ajjad, B KOTOPhIX TPEOYeTCsl COCTaBUTh T€ WM
UHBbIe KOMOWHAIIMKM 3JIEMEHTOB M. MOJCYMUTATh HMX 4YHCIO0. PazpscHseTcs KOMOMHATOpHOE
MIPABUJIO YMHOXKEHUS, KOTOPOE HUCIIOIHATCS B JajbHEIIeM pu BbIBoje GopMyl IS Mojcuéra
quciIa MepecTaHOBOK, pa3MelleHnit u couetanuid. [Ipu n3ydyeHun naHHoro matepuaia HeoOXo-
JUMO OOpaTUTh BHUMaHHE OOYYarOIIMXCS Ha pa3iuuuhe MNOHATUH «pa3MeUIeHHe» M «coye-
TaHHe», CPOPMUPOBATh Y HUX YMEHHUE OIpeNeNiTh, O KaKOM BUI€ KOMOMHALIMI UAET peyb B 3a-
Jayge.

B nanHHO# Teme oOyuwarormmecsi 3HAKOMATCS C HayalbHBIMH CBEACHUSMH W3 TEOPHH
BEpOATHOCTEH. BBOJATCS MOHATUS «ciay4yailHOE€ COOBITHE», «OTHOCHTENIbHAs 4YacToTay, «Be-
POSTHOCTh  CIIy4allHOTO cOOBITHSA». PaccMaTpuBaIOTCS CTaTUCTHYECKUH U KIACCHYECKUN
MOJIXOJbl K OINpEAENEHUI0 BEPOSATHOCTH CIydaHOro coObITusA. BaxxHO 00paTuTh BHUMaHHE
00yYaroImuxcst Ha TO, YTO KJIACCHYECKOE ONPEIETIeHNE BEPOSITHOCTH MOXKHO IIPUMEHSTH TOJIBKO

K TaKUM MOJIEJISIM pealbHbIX COOBITHI, B KOTOPBIX BCE MCXO/bI SIBISIOTCS PAaBHOBO3MOXK-
HBIMH.

6.Torosoe moBTOpeHmne
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[ToBTOpenue, 0600IICHNE U cCUCTeMaTH3alus 3HAHUH, YMEHHUI U HAaBBIKOB 3a KypcC anreo-
PBI OCHOBHO¥ 00111€00pa30BaTeIbHON IITKOJIHI.

I'eomeTpus 7 kinacce

1. HayajbHble reoMeTpUYecKHe CBeleHHs

OOBSICHATH, YTO TAaKOE OTPE30K, JIyd, Yrojl, Kakue (QUrypbl Ha3bIBAIOTCS PABHBIMH,
KaK CPaBHUBAIOTCS M U3MEPSAIOTCS OTPE3KH M YIJIbI, YTO TAKOE IpagyC M IpajyCHas Mepa yria,
KaKOH yroJ Ha3bIBAaeTCs MPSAMBIM, TYIBIM, OCTPHIM, pa3BEPHYTHIM, YTO TaKOE CEpEeJHHA OT-
pes3Ka U OMCCeKTpuca yria, Kakhe yribl Ha3blBalOTCS CMEKHBIMH M KaKUe BEPTUKAJIbHBIMH;
(GopMyIHpOBaTH 1 0OOCHOBHIBATH YTBEPKICHHUS O CBOMCTBAX CMEXHBIX U BEPTHKAJIBHBIX YIJIOB;
OOBSICHATh, KaKue TpsSMbIe HA3bIBAIOTCS NEPHEHIUKYISIPHBIMU; (OpMyIHpoBaTh U 00OCHO-
BBIBaTh YTBEPXK/ICHHE O CBOWCTBE JBYX IPSMBIX, NEPICHIUKYIIPHBIX K TpeThel; n3o0pa-
KaTh W PacHO3HABATh yKa3aHHbIC MPOCTEWIHe (UTYyphl HAa YepTekax; pelarb 3aJauu, CBs3aH-
HBIE C 3TUMH NPOCTEHIINMU QUTYpaMHU.

2. TpeyroibHuKu

OOBsCHATH, Kakass (GUrypa Ha3blBaeTCsl TPEYTrOJbHUKOM, YTO TaKOE€ BEPIIMHBI, CTOPOHBI,
YIJIBI U IEPUMETP TPEYTOJbHHUKA, KAaKOH TPEyrojJbHUK HAa3bIBACTCS PAaBHOOCAPEHHBIM W Ka-
KO paBHOCTOPOHHHM, KaKHWE€ TPEYrOJIbHUKH Ha3bIBAIOTCS PABHBIMH; M300pakaTh M PacIo3Ha-
BaTh Ha YEePTEKaX TPEYTOJBHUKH M MX SJIEMEHTHI; (POpPMyITUpOBaTh M JOKA3bIBATH TEOPEMBI O
NpU3HAKaxX PaBEHCTBA TPEYrOJBHUKOB; OOBICHATH, YTO HA3bIBACTCS MEPIECHANKYIISPOM, IIPOBE-
NEHHBIM W3 JIaHHOW TOYKU K JTAHHOM HPSAMOIA; GOpMyIMpOBaTh M JIOKA3bIBaTh TEOPEMY O Iep-
NEeHUKYIISPE K MPSMOil; OOBSACHITH, KaKue OTPE3KH HAa3bIBAIOTCS MEJHAaHOW, OMCCEKTPHCOH
U BBICOTOW TPEYTONBbHUKA; (OPMYIMPOBATh M JIOKA3bIBaTh TEOPEMBI O CBOWMCTBAaX pPaBHO-
OCIpeHHOr0 TPEYroJbHHMKA; pEIIaTh 3aJayd, CBS3aHHbIE C IPU3HAKaMH pPAaBEHCTBA Tpe-
YTOJLHUKOB UM CBOMCTBAaMH PaBHOOEIPEHHOTO TPEYTOJNbHUKA; (OPMYIHPOBATH OMNpEICIICHHE
OKPY)KHOCTH; OOBSCHATh, YTO TaKoe LIEHTpP, paJuyc, XopJa U JUaMeTp OKPYKHOCTHU; pellaTh
NPOCTEHIINE 33/]a9i Ha TIOCTPOCHHUE (TIOCTPOCHHUE YTila, PABHOTO JAHHOMY, IIOCTPOCHHE OMCCEeK-
TPUCHI yIja, MOCTPOEHHUE MEPIEeHIUKYISIPHBIX MPSAMBIX, IIOCTPOEHUE CEepelMHbl OTpe3Ka) U 0o-
Jiee CIOXKHBIE 33a]]aui, WCIOJB3YIONMe YKa3aHHBIE IMPOCTEHINNE; COMOCTABIATh IMOyYSHHBIH
pe3yibTaT ¢ yCJIOBHEM 3a/1a4M; aHAJIM3UPOBATh BOSMOXKHBIE CIIyYau.

3.I1apannenbHble NpsiMble

dopMynupoBaTh ONpeAeIeHNe MapauleIbHbIX IPSMBIX; OOBACHATH C MOMOIIBIO PUCYHKA,
KakHe yriibl, OOpa30BaHHBIE NpPHU TIEPECEUCHHM JBYX TPSMBIX CEKyIIeH, Ha3bIBAIOTCA Ha-
KPECT JIeXKallUMH, KaKhe OJHOCTOPOHHUMH M KaKH€ COOTBETCTBEHHBIMM; (HOPMYIHpPOBATh U
JIOKa3bIBaTh TEOPEMBI, BEIPAKAIOIIHE MPU3HAKU MAPAIIICTFHOCTH IBYX MPSIMBIX; OOBSCHATH, YTO
TaKO€ aKCMOMBI T€OMETPUH U KaKHE aKCHOMBI YK€ HCIOJIb30BAIUCH paHee; (HopMyTupoBaTh ax-
CHOMY TapaJuIeIbHBIX MPSIMBIX U BBIBOJUTH CIIEACTBUS U3 HeE; GOpMyIHpOBaTh M TOKa3bIBATh
TEOpeMbl O CBOWCTBaX NapajjIeNIbHBIX MPSAMBIX, OOpaTHBIE TeopeMaM O MpU3HaKax mapal-
JIETFHOCTH, CBSI3aHHBIX C HAKPECT JICKAIUMH, COOTBETCTBEHHBIMU M OJJHOCTOPOHHUMH YyTIIaMH,
B CBSI3U C 3TUM OOBSICHATD, UTO TAKOE YCIOBUE M 3aK/IIOUEHHE TEOPEMBI, Kakasi TeopeMa Ha3blBa-
eTcs OOpaTHOH 1O OTHOIICHHIO K JaHHOW Teopeme; OOBSCHATh, B U€M 3aKITFOYACTCS METOT
JI0Ka3aTeabCcTBa OT MPOTUBHOTO: (POPMYIHPOBATh U JOKA3bIBATh TEOPEMbI 00 yrjax ¢ COOTBET-
CTBEHHO TMapaUIeIbHBIMA ¥ TEPIEHAUKYISIPHBIMH CTOPOHAMH; MPHBOAHUTH TPUMEPHI HC-
MOJIb30BaHMs 3TOTO METOJIa; pelaTh 3aJauyd Ha BBIYHMCICHME, JI0OKA3aTeNbCTBO M MOCTPOEHHE,
CBSI3aHHBIC C MAPAICITBHBIMUA TPSIMBIMH.

4.CoOTHOLICHHS MEKAY CTOPOHAMM M yIJIaMHU TPeyroJbHUKA

dopmynupoBaTh W JOKa3bIBaTh TEOPEMY O CYMME VYIJIOB TPEYroJbHHKA W €€ CIeACT-
BUE O BHEIIHEM YIJie TPEyrojbHHKA; MPOBOJUTH KJIACCH(PHUKAIMIO TPEYrOJIbHUKOB MO YT-
naM; GOpPMYJIHPOBATh M JIOKA3bIBaTh TEOPEMY O COOTHOIICHHSX MEXAYy CTOPOHAMH W YT-
JaMU TPEYTOJIbHUKA (TIPsIMOE U 00paTHOE YTBEPXKACHUS) U CICICTBHS U3 HEe€, TeOpeMy O Hepa-
BCHCTBE TpPEYroJbHUKA; (opMynmupoBaTh M JOKa3blBaTh TEOPEMBI O CBOMCTBaxX MpPSIMO-
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YTOJIBHBIX TPEYTOJbHUKOB (IPSAMOYTOJBHBIM TpPEyroJpHUK ¢ yriaoMm 30°, mpuU3HaKu paBEHCT-
Ba MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB); (POPMYIMPOBATH OMNPEACICHHUS PACCTOSIHUS OT TOYKH
JI0 TIPSIMOM, PAcCTOSIHUSI MEXAY MapajUlebHBIMM IPSMBIMM; pellaTh 3aJayd Ha BbIYMCIIE-
HUeE, JJ0Ka3aTeIbCTBO U IOCTPOEHUE, CBSI3aHHbIE C COOTHOILEHUSMH MEXy CTOPOHAMHU U yIrilaMu
TPEYroJbHUKAa M PACCTOSHUEM MEXIYy MapajUIeIbHBIMU MPSIMBIMH, TPU HEOOXOAMMOCTU
IPOBOJIUTh MO XOJYy pEIIEHHUs AONOJIHUTENbHbIE IMOCTPOEHUS, CONOCTABJIATH IOJy4YEHHBIN
pEe3yJIbTaT C YCIOBUEM 3aJ]auH, B 3aJja4ax Ha IOCTPOEHHUE UCCIIEI0BAaTh BO3MOYKHBIE CITy4aH.

5.ATorosoe moBTOpeHune

[ToBTOpenue, 0600IICHNE U CHCTEMAaTH3alKs 3HaHUH, YMEHUI U HAaBBIKOB 33 KypC I€OMeET-
puu 7 Kiacca

I'eomeTpus 8 kiacce

1.IloBTOpPEHME

[ToBTOpenue, 0600LIIEHNE U cUCTeMaTU3alls 3HaHUH, YMEHUH U HaBBIKOB 32 KypC reoMeT-
puu 7 Kiacca OCHOBHOM 00111e00pa3oBaTeIbHON HIKOJIBI

2.YeTbIpexyroibHUKH.

MHOroyrojabHUK, BBITYKJIbI MHOTOYIOJbHUK, YEThIpeXyrojibHUK. CymMMa yIjoB BBIYK-
JIOTO MHOTI'OYTOJIbHMKA. BIIMcaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKH. [IpaBuIbHBIE MHOTOYTOJIb-
Huku. [lapannenorpamm, ero cBoiicTBa u npusHaku. lIpsamMoyronbHuK, KBajgpar, poM0O, UX CBOMi-
CTBa U npu3Haku. Tpameuus, cpenHss JUHUS Tpaneuuu; paBHoOeapeHHas Tpanenus. OceBas u
LEHTpajIbHa CHMMETPHUSL.

3.Il10omaan.

[TonsiTe mnnow@aau MHOroyrojpHuka. Ilnomanu npsiMoyrosibHHKa, Napaiiesiorpamma,
TpeyrojibHUKa, Tpanenuu. Teopema IIudaropa.

4.I1og00HbIE TPEYTOJIbHUKH.

[TonoGHble TpeyroapHukH. [IpusHaku nmomodus TpeyroabHUKOB. [IpruMeHeHue momolus K
JI0Ka3aTeNbCTBY TEOPEM U pelleHuio 3a1ady. CHHYC, KOCHHYC M TaHT€HC OCTPOro yria IpsMo-
YTOJIBHOTO TPEYTOJIbHUKA.

5.0Kpy:KHOCTH.

B3aumHOe pacrosiokeHne npsiMoi U OKpyKHOCTH. KacaTenbHas K OKpYKHOCTH, €€ CBOM-
CTBO U Npu3HaK. LleHTpanbHbIi, BIUCAHHBIN YIIbl; BEIMYMHA BIMCAHHOIO yIJIa; ABYX OKPY)KHO-
CTEH; PaBEHCTBO KacaTelbHBIX, IPOBEACHHBIX U3 OJHOW TOYKH. MeTpuueckre COOTHOIICHUS B
OKPYKHOCTH: CBOMCTBA CEKYIIMX, KacaTeNIbHbIX, XOpJI. OKpYKHOCTb, BIUCAHHAsI B TPEYTOJIbHUK,

U OKPYKHOCTb, OIHMCAHHAs OKOJIO TPEYroJbHHKA. BIMCAHHBIE M ONHMCAaHHBIE YETHIPEX-
yroJIbHUKH. BriricaHHbIE M ONMCaHHbBIE OKPYKHOCTH NMPAaBUIBLHOIO MHOTOYTOJIbHUKA.

6.UTorosoe noBropenune
[ToBTOpeHue, 0000IIeHNEe U CUCTEeMAaTH3aIHsl 3HAHUI, YMEHHI U HAaBBIKOB 3a KypC T€OMET-
pum 8 kiacca

I'eomerpus 9 kiaace

1.IloBTOpPEHME

[ToBTOpeHue, 06001IeHNEe U cUCTEMAaTH3aIUs 3HAaHUN, YMEHUN U HaBBIKOB 3a KypC T€OMeT-
puM 8 Kj1acca OCHOBHOH 00111e00pa30BaTeIbHOMN IIKOJIBI

2.BekTopsl

JnnHa (Monyne) BekTopa. PaBeHcTBO BekTopoB. Kommneapnsie Bektopbl. Koopanua-
Thl BEKTOpa. YMHOJKEHHE BEKTOpPa Ha YHUCIO, CyMMa BEKTOPOB, DAa3JIOKEHHE BEKTOpa IO
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JIBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalIIpHOE IPOU3BEIEHNE BEKTOPOB.

3.MeToa KoopaAuHAT

VpaBuenue npsamon. Koopaunarsl cepeaunbl orpe3ka. Dopmyinia pacCTOSHUS MEKIY
JBYMsI TOYKaMH IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

4.CooTHOLICHHE MEKAY CTOPOHAMM M YIJIAMH TPeyroJIbHUKA

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yrja IPSMOYTOJIBHOIO TPEYrOJIbHUKA U yT-
aoB ot 0 no 180°; mpuBeneHue kK ocTpoMy yriy. PerieHue npsiMOYroJIbHBIX TpPEYroJibHU-
KOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. POpMyIIbl, CBA3BIBAIOILNAE CHHYC, KOCH-
HYC, TAHT€HC, KOTAHI€HC OJJTHOT'O U TOTO K€ yriia. PelieHne TpeyrojbHUKOB: T€OpeMa KOCUHYCOB
Y TEOPEMA CUHYCOB. 3aMeUYaTeNIbHBIE TOUKH TPEYTOJIbHUKA.

5./liInHa OKPYKHOCTH M IJIOIAb KpPyra

OkpyxHocth W Kpyr. Jyra, xopma. Cexktop, cerMeHT. BrnucaHHble W ONHMCaHHbIC
MHOTOYTrOJbHUKU. OKpPYKHOCTb, BIIMCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OIMCAHHAs OKOJIO
TpPEYrojabHUKa. BrincanHele U onucaHHbIE OKPYKHOCTH ITPABHWIIBHOTO MHOIOYrojbHHUKA. JlmHa
OKPYXHOCTH, YUCJIO T; JJIMHA AYT'M OKPYKHOCTH. ['pagycHas Mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOM LEHTPAJIBHOIO yIVIa W JUIMHOM IyTH OKpYKHOCTH. llnomane MHOroyrosibHHKA.
[Tnomanp kpyra u miomajs cekropa. Pemienue 3a1au Ha BBIYUCIEHUE U J1I0KA3aTEIbCTBO C HC-
N0JIb30BAaHUEM M3YYEHHBIX (POPMYIL.

6./IBHKkeHMsI

['eomerpuueckue nmpeodpasopanus. [lonstue o paBeHcTBe Guryp.

[TonsiTvie 0 IBUKEHUU: OCEBas U LIEHTpaIbHAsi CHMMETPHH,

napajieNbHbli iepeHoc, noBopot. [lonstue o nogoduu duryp

U TOMOTETHUH.

7.HauajbHbIE CBECHUS U3 CTEPEOMETPHHI

Harnsaneie mpenctaBieHuss O TPOCTPAHCTBEHHBIX (QUTrypax: KyO, MapajulesenuIes,
npu3Ma, nupamyja, map, cgepa, KOHyC, UMIMHIAP. I300paxeHne mpoCTpaHCTBEHHBIX (UTYP.
IIpumeps! ceuennii. MHororpanHuku. IIpaBwibHble MHOrorpaHHukd. I[IpuMepsl pa3BEpTOK
MHOTOT'PAaHHHMKOB, IMJIMHIpa W KoHyca. llonstne o0béMa; eauHuipl o0béMa. OO0BEM mps-
MOYTOJIBHOTO Mapajulefenuneaa, Kydoa. AKCHOMaTHYECKO€ MOCTPOEHUE TIE€OMETPUU; OCHOB-
HbI€ aKCOMBI €BKJIMI0BOI TreoMeTpuu, reomerpun JlobaueBckoro

8.Utorosoe nosTopenune

[ToBTOpenue, 0600LIIeHNE U cCTeMaTH3alls 3HaHUH, YMEHUI U HaBBIKOB 32 KypC reoMeT-
pun 7-9 Kiacca OCHOBHOMU 00111€00pa30BaTEbHON HIKOJIBI.

3. TemaTuyeckoe MVIAHUPOBAHHUE C YKA3aHNEM YaCOB, OTBOAMMbIX HA OCBOEHHE KAK-
O TeMBI

MaremaTuka 5 kiace

KonnuecTtso
KonnuecTtso
Ne | Ha3zBanue Temsl KOHTPOJIBHBIX
4acoB
pabot
1 [ToBTOpEHME Kypca MaTEMAaTHUKN Ha4aJIbHOW IIKOJIBI 3
2 | HatypanbHble yHCia M HIKAJIBI 15 2
3 | CnoxeHue U BBIYMTAHHE HATYPAJIbHBIX YHCENT 21 2
4 | YMHOXEHHE U JIeJIeHHEe HAaTYPaJIbHbIX YHCEeT 27 2
5 ITnomanu 1 00BLEMBI 12 1
6 | OOBIKHOBEHHBIC APOOH 23 2
7 Hecatuunble npobu. CrokeHue W BbIYMTAHUE AECATHY- 13 1
HBIX Apobeit
8 YMHOXEHUE U ICJICHNUE JECATUIHBIX ApOoOei 26 2
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9 | UHCTpYyMEHTHI JUTsl BRIYMCIICHUN U U3MEPCHUIN 17
10 IToBTOpEeHUE 18 1
Martematuka 6 KJacc
KonunuectBo
KonuuectBo
Ne | Ha3Banue Temsl KOHTPOJIbHBIX
4acoB
pabor
1 | IloBTrOopeHue Kypca MaTeMaTUKH S Kiacca 4
2 JleauMoCTh dncel 15 2
3 CrnoxeHue ¥ BBIYMTaHKUE APOOEH ¢ pa3HBIMU 3HaMEHAaTe- 24 1
JSIMU
4 YMHOXEHUE U IeJIeHHe OOBIKHOBEHHBIX ApOOCi 30 2
5 | [Iponopruu 17 1
6 [TonoxuTeabHbIE M OTPHUIATEIIBHBIC YHCITIA 11 1
7 CrnoxxeHue U BBIYUTAHHE MOJOKUTEIbHBIX U OTPUIIATENb- 12 1
HBIX YUCEIl
5 YMHOXKEHHUE U JelieHUEe TMOJOXKHUTENbHBIX M OTpHUIla- 12 1
TEJBHBIX YHCell
9 | Pemenue ypaBHeHH 13 1
10 KoopauHarsl Ha miockocTu 17
11 IToBTOpEHME 20 1
Anredpa 7 kjiacc
Konunyectso
Konngectso
Ne | Ha3Banue Temsl KOHTPOJIbHBIX
4acoB
pabot
1 | IloBrOopenue 3
2 Boipakenus. ToxnecTsa. YpaBHeHusI. 22 3
3 DOyHKIIUN 11 1
4 CreneHsp ¢ HaTypaJIbHBIM IOKA3aTENEM 11 1
S) MHorousneHsl 17 2
6 DopMyJsIbl COKPAIEHHOTO YMHOXKEHHS 19 2
7 CucreMpl TMHEVHBIX YPaBHEHUN 14 1
8 IToBTOpEeHne 8 1
Auredopa 8 kaace
Konunuectso
KonnuecTtBo
Ne | Hazpanue TeMsl KOHTPOJIbHBIX
4acoB
pabot
1 | IloBropenue 2
2 | ParmonanpHbIe 1poOH 25 3
3 | KBagpatHble KOpHH 18 2
4 | KBagpatHble ypaBHEHHs 21 2
5 | HepaBenctBa 20 2
6 | Crenesb ¢ 11eJbIM MOKa3aTeneM. DJIEMEHThI CTATUCTUKU 8 1
7 [ToBTOpEHME 11 1
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Auredpa 9 kaace

KonuuectBo
KonuuectBo
Ne | Ha3zBanue Tembl KOHTPOJIBHBIX
9acoB
pabot
1 | IloBTOpeHue 4
2 KBangparuunas pyHkuums 20 3
3 YpaBHEHUs 1 HEPABEHCTBA C OJHOM IMEPEMEHHON 13 1
4 YpaBHEHHUsI M HEPABEHCTBA C JIBYMs IEPEMEHHBIMU 16 1
5 [Tporpeccun 15 2
6 DJIeMEHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 16 1
7 HTtorosoe noBropeHune 18 2
I'eomeTpus 7 kiacce
Konungectso
Konunuectso
Ne | HazBanue TeMbl KOHTPOJIbHBIX
4acoB
pabot
1 HauanpHble reoMeTprUeCKUe CBEICHUS 10 2
2 | TpeyroabHHUKH 18 1
3 | [lapamenbHbIe PsSMbIS 11 1
4 | CooTHOIIEHHs MEX/ly CTOPOHAMH U YIJIaMU TPEYTrOJIbHUKA 21 2
5 | UroroBoe nmoBTOpeHue 10 1
I'eomerpus 8 kiace
Komnuectso
Konngectso
Ne | Ha3Banue Temsl KOHTPOJIbHBIX
4acoB
pabot
1 | IloBropenue 1
2 | YeThIpexXyroJbHHUKH. 13 2
3 ITnomane 14 1
4 | llonoOHBIE TPEYrOIbHUKH. 20 2
5 | OKpyXHOCTb 16 1
6 | MroroBoe moBTopeHue 6 1
I'eomeTpus 9 kiacc
KonuuectBo
KonuuectBo
Ne | Ha3zBanue Temsl KOHTPOJIBHBIX
4acoB
pabot
1 | IloBropenue 3
2 | Bekrops 10 1
3 Meroa koopAnHAT 9 1
4 | CooTHOIIEHUE MEXKYy CTOPOHAMHU U yIIIaMH TPEYroJbHUKA 11 1
5 | AnuHa OKpY>KHOCTH M IJIOUIA]b KpyTa 12 1
6 | JIBmwkenus 8 1
7 | HauanbHble CBECHUS U3 CTEPEOMETPHH 5
8 | UToroBoe nmoBTOpeHue 10 1
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