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Paboyas mporpamma o MmaTeMaTHKe Tt 7-9 KJ1accoB pa3paboTaHa Ha OCHOBaHUH:
denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENLHOTO  CTaHAapTa OCHOBHOTO  OOIIEro
00pa3oBaHusi, YTBEP)KIACHHOIO MpHKa3oM MuHUCTEpCcTBA 00pa3oBaHus U Hayku PD ot 17
nexadps 2010 roga Ne 1897

Moayab «AJiredopa»

Onucanue mecta yueOHOro npeamera «AJjaredpa» B yueOHOM IIaHe
B cootBercTBUM ¢ TpeGoBaHusaMu denepanbHOro0 rocy1apcTBEHHOIO 00pa30BaTENbHOIO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHus mpeaAMeT «Anredpay uydaercs ¢ 7-ro mo 9-i kiace
1o 3 Jaca B HEJIENI0, 0011Iee KOJIMYECTBO YPOKOB B HE/IEMO ¢ 7 1o 9 Kirace cocTaBisieT 9 4acos.

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera, Kypca:

JIMYHOCTHBIMH pe3yJIbTATAMM HU3YUCHUS NpenMeTa «Anredpay sBIAIOTCS CIeNyIoIue
KayecTna:

— HE3aBHCUMOCTb U KpDUTUYHOCTb MBILICHHUS;

— BOJISI M HACTOMYHBOCTD B JOCTHXXCHUMU LICIIN.

CpencTBoM NOCTHKEHUS ITUX PE3YJIbTATOB SIBIISIETCS:

— cucTeMa 3aJjaHii y4ueOHUKOB;

— IpEJCTaBJICHHAs B y4yeOHUMKax B SIBHOM BHJE OpraHU3als MaTepuaja IO NPUHIUITY
MMHHUMAKCAQ,

— HCIIOJB30BaHME COBOKYIHOCTU TEXHOJOIMH, OpPUEHTHPOBAHHBIX HA pa3BUTHUE
CaMOCTOATCIIBHOCTUY W KPUTHUYHOCTH MBINIJICHUA: TCEXHOJOTHA HpO6JIeMHOFO auaiora,
TEXHOJIOTUS MPOYYKTUBHOTO YTEHHUSI, TEXHOJIOIUsl OLIEHUBAHMUSL.

Memanpeomemnbimu pe3yabTaTaMu H3ydeHHs Kypca «AnreOpay siBiseTcst popMupoBaHUe
YHHUBEpCAIbHBIX yueOHbIX nercTBuil (YY)

Pecynamuensvie YV/I.

7-9-it knaccot

— CaMOCTOATENbHO oOHapyscusams W dopmyruposams TpodIeMy B KIACCHOH U
WHJIMBUIYAIBHOU Y4E€OHOU JeATEeIbHOCTH;

— 8bl0GU2caAMb BEPCUU DPELIeHUs MpoOJeMbl, OCO3HABAaTh KOHEYHBIN pe3ynbTaT, BbIOMpPATh
CpeACTBa IOCTHKECHHUS [ENN U3 TPETIOKEHHBIX MM X UCKATh CAMOCTOSTENILHO;

— cocmaenamy (MHAMBUAYAJIbHO WM B TPYIIE) IUIaH pELIeHHUs MPoOIeMbl (BBIIOIHEHUS
MIPOEKTA);

— noobupams K Kaxxao# npobiieme (3agaue) aieKBaTHYIO el TEOPETUUECKYIO MOJETIb;

— paboTas Mo NPEeIOKEHHOMY MM CaMOCTOSITENbHO COCTABIEHHOMY IUIAHY, UCHOIb30BAMb
HapsAgy C OCHOBHBIMH U JIONOJHUTENIbHBIE CpEACTBA (CHpaBOYHAs JUTEpaTypa, CIOXKHbIE
pUOOPHI, KOMITBIOTED);

— NIaAHUPOBams CBOIO UHIMBUAYAIbHYI0 00pa30BaTEIbHYIO TPAEKTOPHIO;

— pabomamb TO CAMOCTOSITEIBHO COCTABICHHOMY ILIaHY, CBEPAACh C HUM U C ILEIbIO
JesITeTbHOCTH, UCTIPABJISIS OIMOKH, UCTIONB3YSl CAMOCTOSATENIBHO MO00paHHbIE CpeICTBA (B TOM
yucne u MurepHer);

— CBOOOJIHO 10.1b306ambcsi BBIpAOOTaHHBIMU KPUTEPUSMU OLEHKU U CAMOOLIEHKH, HCXO/IS U3
IEJIA M UIMEIOIIUXCSI KPpUTEPUEB, pa3indasi pe3yiabTaT | CIIOCOObI IeHCTBUI;

— B XO/JI€ NIPEJICTABIICHUS IPOEKTA 0asams OYeHKY €ro pe3yibTaTam;

— CaMOCTOSITETILHO 0CO3HA8amMb TIPUUMHBI CBOETO yCIIEXa WM Heyclexa U HaXOIUTh CIIOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYCIIeXa;

— yMemb oOyenums CTENEHb YCHEUIHOCTH CBOEH WHAWBUAYaJbHOW 00pa3oBaTebHON
TeSITeTbHOCTH;



— Oasamb OYeHKYy CBOMM JIMYHOCTHBIM KauecTBaM M dYepTaM Xapakrepa («KakoB s»),
OTIpECIISATh HANPABICHUS CBOETO PAa3BUTHUS (KKAKUM S XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ0
CHEIIaThy).

Cpeocmeom popmuposanus perynaTuBHbBIX Y'Y ]l ciyKaT TEXHOJIOTHS MPOOJIEMHOTO AHajora
Ha OJTane W3y4yeHUss HOBOTO MaTepuajlia M TEXHOJOTHS OIEHUBAHUS 00pa30BaTEIbHBIX
JTOCTH)KEHHH (Y4€OHBIX YCIIEXOB).

Ilo3nasamenvuuie Yy ﬂ :

7-9-it knaccot

— QHAIU3UPOBAMb, CPABHUBAMY, KlAcCUuduyuposams u 06006uams HaKkThl U ABICHUS;

— ocywecmenames CpaBHEHHE, CEPUALINIO U KIACCU(PHUKAINIO, CAMOCTOSATEIBHO BHIOUpast
OCHOBAHUS ¥ KPUTEPUH ISl YKa3aHHBIX JIOTHYECKUX OMepaluii; CTpOUTh KJIaCCU(PUKALIUIO TYTEM
JUXOTOMUYECKOTO JIeJI€HNsI (HA OCHOBE OTPULIAHNA);

— cmpoumb JOTUYECKM OOOCHOBAHHOE pPacCYXJEHHE, BKIIIOUAIOLIEE YCTAaHOBJIEHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH;

— co30asamp MaTeMaTUYECKUE MOJICIH;

— COCTaBJIATb TE3UCHI, pA3JIUYHbIE BHJbl IUIAHOB (IIPOCTBHIX, CIOXHBIX M  T.IL.).
[Ipeo6pa3zoBbiBaTh MHGOPMAIIUMIO U3 OAHOTO BUJA B JIpyroi (Tabmuily B TEKCT, AMArpaMMy U
mp.);

— 8bIYUMBIBAMb BCE YPOBHH TEKCTOBOM MH(MOPMALIUU.

— yMemsb onpedensimb BO3MOXKHbIE HCTOUHUKH HEOOXOAUMBIX CBEIAECHUM, IPOU3BOJAUTH ITOUCK
nH(pOpMaIIUY, aHATU3UPOBATDH U OLIEHUBATH €€ TOCTOBEPHOCTb.

— IOHMMAas MO3UIMIO JIPYroro 4ejloBeKa, pa3iuyams B €ro peuu: MHEHHE (TOUYKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIIOTE3bl, aKCHOMBI, TEOPHUH. [IJI1 3TOr0 caMOCTOSATEIHHO
UCIOJIb30BaTh pA3JMYHbIE BHUJbl 4YTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MIOMCKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy c030a8ams WCTOYHUKH WHGOpPMAIMU Pa3HOTO THMA U JUIS Pa3HbIX ayJUTOPH,
coOmro1aTh UHPOPMAIIMOHHYIO TUTUEHY U MpaBwia HHPOPMAIMOHHOM 0€30MMaCHOCTH;

— YMembUCnonb306ams KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KaK HHCTPYMEHT
JUI TOCTHMKEHHWS] CBOMX Ilesiell. YMeThb BbIOMpAaTh aJeKBaTHBbIE 3ajau€ HHCTPYMEHTaJIbHbIE
IIPOrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

Kommynuxamuenvie YY/I:

7-9-11 kKnaccol

— CaMOCTOSITEIIbHO Op2aHu308b16amsb YI€OHOE B3aMMOJICHCTBHE B TPYIIIE (OMPEAesaTh 00IIme
1[eJTH, IOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTaWBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEPKAast UX (haKkTamu;

— B IUCKYCCUH YMembBblO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C IOCTOMHCTBOM HPU3HABAMb
OIMOOYHOCTh CBOETO MHEHUS (€CITM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MTOHUMAS TTO3UIIHIO APYTOTO, PA3iuyams B €ro peun: MHECHUE (TOUKY 3peHU),
JI0Ka3aTeNbCTBO (apTYMEHTHI), (PaKThI; TUIIOTE3bI, AKCUOMBI, TEOPHUH;

— YMemb B3TJISTHYTh HA CUTYAIMIO C UHOW TTO3UIIUU U 00208apuU8amuvCsi C JIIObMHU UHBIX
MO3UIIHH.

Cpeocmeom opmuposarus KOMMYHUKATUBHBIX YVY]I ciyXaT TEXHOJOTHUS MPOOJIEMHOTO
nuanora (MoOYyX AU U MOABOISAIINN TUANOT) M opraHu3aius paboThl B MalbIX TpYIax,
TaKYK€ UCIIOJIB30BAHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO YTEHUS.

Ilpeomemmnvimu pe3ynromamamu 3y4eHus rnpeaMera «Aiaredpay siBIsSIOTCS Cle1yIoIue



YMCHHSL:
7-# KJacc.

Hcnonvszoeams ipu pellieHNH MaTEeMaTHUYECKUX 3ajjad, UX OOOCHOBAaHUU U MPOBEPKE
HaWJICHHOI'O PEIICHHs] 3HAHUE O:

- HaTypaJIbHBIX, UEJbIX, PAIMOHAJIbHBIX, HPPALMOHAIbHBIX, JEHCTBUTEIbHBIX YACIIAX;

- CTEIEHHU C HATypaJlbHbIMU MOKA3aTEIsIMU U UX CBOMCTBAX;

- OJIHOWIEHAX W MpaBUJIAX JICWCTBUI C HUMU;

- MHOIOYJIEHaX M MpaBUjax JEUCTBUI C HUMU;

- (opmynax COKpamEHHOT0 YMHOXKCHHUS;

- TOXJECTBaX; METOJAaX J10Ka3aTelIbCTBA TOXK/IECTB;

- JIMHEMHBIX YPABHEHUAX C OJJHOM HEM3BECTHOM U METOJAX UX PELICHHUS;

- CHCTEMaX JABYX JUHEHHBIX YPaBHEHUH C IByMsl HEU3BECTHBIMU U METOJIaX UX PEIICHMUS.

- Buinoansame 1eACTBUS ¢ OTHOWICHAMH U MHOTOUYJICHAMM;

- Y3HA6ambs B BHIPAKEHUAX POPMYJIIbI COKPALIEHHOTO YMHOXEHHS U IPUMEHSTH UX;

- PAcK1aovléams MHOTOWICHBI HA MHOXKUTEIH;

- 8bINOJIHAMB TOXKIACCTBEHHBIE TPEOOPA30BAHUS LIENBIX aNTeOpanyecKuX BhIPAKEHUH;

- 00Ka3bl8amb MPOCTEHIIINE TOXKICCTBA;

- HAaxoOums YUCIO COYETAHHUH U YUCIIO Pa3MEIleHUN;

- pewiams TUHEWHBIE YPABHEHUS C OJHON HEU3BECTHOM;

- pewiamsv CUCTEMBI JIBYX JUHEHHBIX YPABHEHUH C IBYMs HEU3BECTHBIMU METOJIOM
MOJICTAHOBKY ¥l METO/IOM QJIT€OpanvecKoro CIOXKCHHUS;

- pewiams TEKCTOBBIE 33J1a4¥ C [IOMOIIbIO JMHEHHBIX YPABHEHUHN U CUCTEM;

- HaxoOumb PEIICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIIONB3YIOTCA MATEMaTUUYECKUE CPE/ICTBA;

- co30asamb MPOAYKT (pe3ynbTaT MPOCKTHOMN AESITETbHOCTH), 111 U3YYEHUS U OMUCAHUS
KOTOPOTI'O UCHOJIB3YIOTCSI MATEMaTUYECKUE CPEICTBA.

8- kiacc.

Hcnonv306ams U pelIeHUN MaTEMaTHYECKHX 3a/1a4, UX 00OCHOBAHUU U MPOBEPKE
HaWJEHHOTO PelIeHUs] 3HAHUE O:

- anreOpanyecko ApoOH; OCHOBHOM CBOMCTBE IpOOH;

- TMpaBWJIax JEUCTBUH C anredpandecKuMu Ipo0sSIMU;

- CTCIICHAX C LCJIBIMU ITOKA3aTCIIAMU U UX CBOI\/'ICTBaX;

- CTaH/JapTHOM BHUJIC YUCIIA;

K
- QyHKumsax y = kx+b, y=x?, Y=, HX CBONCTBaxX 1 rpaukax;
X

- TIOHSATHH KBaJPaTHOI'O KOPHS U apu(PMETHUECKOTO KBAaJPAaTHOT'O KOPHS;

- CBOICTBax apu(PMETUUECKUX KBAJAPATHBIX KOPHEH;

- dyHKIIH Y = VX , eé coiictBax u rpaduke;

- (opmyre 119 KOpHEH KBaIpaTHOTO YpaBHEHUS;

- Teopeme Buera /it mpuBeAEHHOTO U 00ILIEr0 KBaIPaTHOTO ypaBHEHUS;

- OCHOBHBIX METOJIaX PEIIEHUS LIEJbIX PAlMOHAIBHBIX YPABHEHMI: METOJIE Pa3IOKEHUS
Ha MHOYKUTEININ U METOJIe 3aMEHbl HEM3BECTHOI;

- METO/Ie pelIeHus IpOOHBIX PALMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIIECHUS CUCTEM PAallMOHAJIBHBIX YPaBHEHUM.

- Coxpawams anredbpanyeckue npoou;

- 8bInoaHAMb apupMeTHYECKe AEUCTBUS C alre0pandecKuMU ApoOsSMHU;

- UCNONIb306amMb CBOWCTBA CTETIEHEN C LIETBIMU MTOKA3aTeNSIMU TP PELICHUH 3a/a4;

- 3anucvléams YUCIa B CTAHIAPTHOM BUJIE;



- 8bINOJIHAMb TOKACCTBEHHBIE TPEOOPA30BAHUS PALIMOHATBHBIX BHIPAKEHUI;

- cmpoums rpaduku QyHKIUNR Yy = kx+b, y= x>, Y= W HCIOJNB30BATb MX CBOICTBA
X

MpU PEUICHUHM 3a]1ay;

- gvluucaams apuHMETHICCKUE KBaIPaTHBIC KOPHHU;

- npumeHsms CBOMCTBA apu(PMETHUESCKUX KBAIPATHBIX KOPHEH MPHU PEIICHNUHN 33]1a4;

- cmpoums TpaduK QyHKIHH Y = \/; WU HCHOJIb30BATh €r0 CBOWCTBA IPU PELIEHUHU
3aj1a4;

- pewiams KBaJpaTHbIC YPABHEHHUS;

- npumenams TEOpeMy Buera npu penieHun 3aaay;

- pewiams NEJbIE pPalMOHAJIbHbIC YPABHEHHUS METOJIOM Pa3jIOKEHUS Ha MHOMUTEIU U
METOJIOM 3aMCHBI HEU3BECTHOM;

- pewambs TpOOHBIC YPaBHEHHUS;

- pewiams CUCTEMBI PAllMOHAIBHBIX YPABHEHUI;

- pewiamdb TEKCTOBBIE 33J1a4d C MTOMOIIBIO KBAJPATHBIX U PAlMOHAIBHBIX YPaBHEHUH U
HUX CHCTEM;

- HaxoOumv PEIICHUS <OKU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIMOJIb3YIOTCS MATEMAaTUYECKHUE CPEICTBA;

- co30asamv MPOAYKT (pe3ynbTaT MPOCKTHON NEATENBHOCTH), AJI U3YUYCHUS U OMHCAHUS
KOTOPOTI'O UCHOJIB3YIOTCSI MATEMaTUYECKUE CPEICTBA.

9-i1 KJiacc.

HUcnonvzo6amsy TIpU  peIICHMM MaTEMaTUYECKHUX 3a1ad4, UX OOOCHOBAHMUM M IIPOBEPKE
HaNJCHHOIO PELIEHUS 3HAHUE O:

- CBOWCTBaX YMCJIOBBIX HEPABEHCTB;

- METOJax peLICHUs JIMHEUHBIX HEPABEHCTB;

- CBOIICTBax KBaJlpaTUYHOU (YHKIUY;

- METOJax pelICHUs KBaJIpaTHBIX HEPABEHCTB;

- METOJE MHTEPBAJIOB JJIs PEIICHMS PAllMOHAIbHBIX HEPABEHCTB;

- METOJax pEeLICHUs CUCTEM HEPABEHCTB;

- cBoiicTBax U rpaduke QyHKIUM Y = X' IPK HATypaIbHOM N;

- ONPEJEIIEHUU U CBOMCTBAX KOPHEH cTeneHu N;

- CTEMNEHsX C pallMOHAILHBIMU NTOKA3aTEeNISIMU U UX CBOMCTBAX;

- OIpeNielIeHNH U OCHOBHBIX CBOICTBax apupmeTnyeckod mporpeccuu; popmyne ans
HaXO0XJACHUS CYMMBbI €€ HECKOJIbKUX IEPBbIX UJICHOB;

- ONpEJEJIEHNU U OCHOBHBIX CBOICTBaX reOMETpUUYECKOI Mporpeccuu; popmyse ais
HaXO0XJACHUS CYMMBbI €€ HECKOJIbKUX IEPBbIX UJICHOB;

- (opmyse Ay cyMMbl OECKOHEYHOI IeOMEeTpHUECcKOM MPOTrpeccuu CO 3HAMEHAaTelleM,
MEHBIINM 10 MOJYJIIO €IMHUIIBI.

- Ucnonvzoeams CBONCTBA YHCIOBBIX HEPABEHCTB JIJIs TPe0Opa30BaHUsl HEPABEHCTB;

- 00Ka3viéamys MPOCTENIINE HEPABEHCTBA;

- pewiambv TMHENHbIE HEPABEHCTBA,;
cmpoums TpadUK KBaJIpaTUYHOMN (PYHKIIMK U UCTIOIB30BATh €T0 P PEIIEHUH 3a1a4;
- pewiamb KBaJIpaTHbIE HEPABEHCTBA;
- pewiamsb palliOHaIbHBIE HEPABEHCTBA METOI0M UHTEPBAJIOB;
- peuiams CUCTEMbI HEPABEHCTB;

- cmpoums Tpaduk (yHKIMM Y = X' TIpM HaTypaJbHOM NH HCIOJIB30BaTh €ro HpH

pCHICHUHU 3a/1a4;
- Haxooumo KOPHH CTCIICHH N,



oo

UCNnoIbL306amb CBOWCTBA KOPHEN CTETIEHU NIPU TOXKIECTBEHHBIX MPeoOpa3oBaHUsX;

- HAxoOumbs 3HaYEHUs CTENEHEHN C palluOHATBHBIMU ITOKAa3aTEIsIMU;

- peuwiamb OCHOBHBIE 33/1a4U Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO IPOTPECCUU;

- HaxoOums CyMMy OECKOHEUHOW T€OMETPHYECKOW MPOTPEecCHr CO 3HAMEHATElEeM,
MEHBIINM 10 MOJYJII0 €IMHHULIBI;

- HaxoO0umv PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCIOJIb3YIOTCS MAaTEMaTHUECKHUE CPEJICTBA;

- co30asamb NPOAYKT (pe3ynbTaT MPOECKTHON JAESITENBHOCTH), 11 U3YUYEHUS U ONMCAHUSA
KOTOPOTO UCIIOJIb3YIOTCA MaTeMaTHUYECKHE CPE/ICTBA.

Conep:xanue yueOHOT0 npeaMeTa

[ KJjacc
Apudmeruka.
HarypajibHble yucaa. UucioBble BEIPAKEHN, 3HAYEHUS YUCII0BOrO BeIpakeHus. Pemenne
TEKCTOBBIX 3aJ]au apU(PMETUYECKHUMHU CIIOCOOaAMH.
Jpodu. Pemenne TeKCTOBBIX 3a/1a4 apu(hMETHIECKUMHE CITOCOOaMHU.
JeiicrBuTenbHble yncaa. Koopaunataas npsmas. YucioBele IPOMEKYTKH.

Auredpa

Auaredpanyeckne BbIpaKeHHUsI.

JlonyctuMble 3HaueHUs IepeMeHHbIX. lloacTaHOBKa BBIpaXEHHM BMECTO IIEPEMEHHBIX.
[IpeoOpazoBanre OYKBCHHBIX BBIPOKEHUH HA OCHOBE CBOWCTB apH(PMETHUECKUX JICHCTBUH.
PaBenctBo OykBeHHBIX BeIpakeHHH. ToxknectBo. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee
cBoiictBa. OnHouneHsl M MHoOrowieHsl. CreneHb MHorouiaeHa. CroXeHHE, BBIYUTAHUE,
YMHO>KEHHE MHOTIOWICHOB. POPMYJIbl COKPAIIEHHOIO YMHOKEHHMsI: KBAaApaT CyMMBbl U KBaJapar
pasHocTi. Popmyna pazHocTH KBajapaToB. IIpeoOpa3oBaHue 11€I0r0 BBIPRXKEHUSI B MHOI'OYJIEH.
Pa3nosxeHre MHOTOWIEHOB HA MHOXKUTEIU. MHOTOUYIEHBI ¢ OJTHON ITEPEMEHHOM.

YpaBHeHus.

JIuneiiHoe ypaBHeHMe.JIMHEWHOE paBHEHHE C JABYMs IIEPEMEHHBIMM, IPHUMEPBl PELICHUS
ypaBHEHUH B LenbIX yuciax. CUCTeMbl ypaBHEHHUH C JBYMsl NepeMEHHBbIMU. PaBHOCHIBHOCTH
cucteM. CUCTEMBI ABYX JIMHEWHBIX YPaBHEHUH C JBYMsI IIEPEMEHHBIMH; PELICHHUE MTOACTaHOBKOU
U cioxeHueM. PelieHne TeKCTOBBIX 3a7au anredpandeckum crnocodom. JlekapToBel KOOPIUHATHI
Ha MmiockocTd. ['padumyeckas MHTepHpeTanusi ypaBHEHHs C JBYMs INepeMeHHbIMH. I'padux
JUHEHHOr0 ypaBHEHHUs C JBYMS MEPEMEHHBIMH; YIVIOBOM KO3(DQUIMEHT NpsIMON; yCIOBHS
napajiesibHocTH  npsiMoil. ['paduyeckas wuHTeprperanuss CHUCTEM YpaBHEHMH C JIByMs
IIEPEMEHHBIMHU.

DyHKUMH

OcHOBHbBIC NOHATHS.

3aBucumocTu Mexay BennunHaMmu. [lonstre @pynkunn. O6macTb onpeneneHust U MHOKECTBO
3HaueHul pyHkuuu. ['papuk ¢pynkumu. CroiicTBa PyHKIMHA, UX 0TOOpakeHUe Ha Tpaduke.
[Ipumeps! rpadukoB 3aBUCUMOCTEN, OTOOpaKAIOIIKE PeaTbHbIE TPOLECCHI.

YuciioBble (PyHKIUH.

JIuneitHast ¢pyHKIMA, ee TpaduK U CBOWCTBA.

OnucarejabHasi CTATHCTHKA.

[IpencraBienre naHHbIX B Buie Tabmun, auarpamM, rpadukoB. CraTHUCTHYECKHE
XapaKTepUCTHKU Ha0Opa JaHHBIX: cpe/iHee apudmMeTndyeckoe, MeIMaHa, pa3Max.

Cay4aiiHble cOOBITHSI H BEPOSITHOCTb.

Yactora cimyuaitHoro coObITusi. CTaTUCTUYECKHH MOXO0/] K TOHSITHIO BEPOSTHOCTH.

KJIAacCC



ko

Apudmernka

PanuoHaabHbli 4Mcaa. MHOXKECTBO palMOHAIBHBIX YHCE; PAUUMOHAIBHOE YHCIO Kak
OTHOIICHHE m/n, T/Ie M — I[eJoe 4Yuciio, N- HaTypaibHOoe umcio. CpaBHEHHE palMOHAIBHBIX
gyucen. Apudmernyeckue AeWCTBUS € palMoOHANbHbIMU unciaamMu. CTeneHb ¢ ENbIM
MoKa3aTeiemM

JleiictButenpHble yncia. KBagpaTHeiii KopeHb U3 uncia. [lonsatue o0 uppalroHaIbHOM YHCIIC.
HppanmonanbHOCTh  yuCIA 2 wu HECOM3MEPUMOCTh CTOPOHBI M JHAaroHajdu KBajpaTa.
JlecsiTuuHbple MPUOTMKEHUS HPPALMOHANBHBIX 4YHceld. MHOXXECTBO JEWCTBUTEIBHBIX YHCE;
MIPEJICTABJICHHUE ACHCTBUTEIBHBIX YUCEN B BUIEC OCCKOHEUHBIX JIECATUYHBIX Apobeii. CpaBHEHUE
JNEHUCTBUTENBHBIX YHCET.

AJnredpanyecKkne BoIpasKeHHsI.

Kopenb mHorounena. KBaapatHeiii TpexwieH; pa3oxKeHne KBaAPATHOTO TPEXWIieHa Ha MHOKHTEIH.
Anrebpandeckas n1poods. OCHOBHOE CBOMCTBO anreOpamdeckoit apodu. CiiokeHHe, BEIYUTAHUE,
YMHOXK€HHE, JeJieHue aredpandeckux qpooeil. CTeneHsb ¢ LelbIM I0Ka3aTeNIeM U €€ CBOMCTBA.
ParnmonansHble BoIpaskeHHsI U UX TpeoOpazoBanusl. JJoka3aTebCTBO TOXKIECTB.

Kagpatueie kopHu. CBoiicTBa apu()METHYECKUX KBaJIpaTHBIX KOPHEH M MX NpPUMEHEHHE K mpeobpa-
30BaHMIO YHCIIOBBIX BHIPAKEHUM U BBIYUCICHUSM.

YpaBHeHus.

PaBHOCHIIBHOCTE ypaBHEHUH.

KBagpatHoe ypaBHeHue: gopmyia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypas-
HEHUU, CBOSILUXCS K JIMHEWHBIM U KBaJpaTHBIM. [IpuMepsl pellieHrus ypaBHEHUM TPEThEH U YETBEPTOU
cTenieHd. Pemmenue npoOHO-paIlIOHANBHBIX yPaBHEHHM.

Pemenwne TeKCTOBBIX 337a4 aNreOpandecKiM CIiocoOoM.

I'padmku npocTeldmux HEMMHEHHBIX ypaBHEHUI: mapabona, rumnepboa, oKpy)HOCTh. [ padmdeckas
WHTEPIPETALUs CUCTEM YPaBHEHHN C IBYMS IEPEMEHHBIMH.

HepagencrBa.

Hucnopsle HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOU nepeMeHHOW. PaBHOCHIIBHOCTD Hepa-
BEeHCTB. JInHeliHbIe HEpaBEHCTBA ¢ OIHOM NepeMeHHON. KBapaTHbIe HEPaBEHCTBA.

DyHKIUH

OcHoBHbIE MOHATHSA.

[onstre Gynkmu. O6MacTh ONpeneneHus 1 MHOXKECTBO 3HadeHui ¢pyHkunu. CriocoOsl 3aanust QyHK-
mun. ['paduk ¢yskumu. CpoiictBa (yHKIMHA, MX OoToOpakeHue Ha rpaduke. [Ipumepbl rpadukos
3aBHCHUMOCTEH, OTPaXKAIOIINX PeaIbHbIE POLECCHI.

YucioBble pyHKIMH.

OyHKIMH, OMUCHIBAIONIME MPSIMYI M OOpaTHYIO MPONOPIMOHANBHBIC 3aBHCUMOCTH, WX Tpauku u
cBoiictBa. KBamparuunas ¢ynkums, ee rpadpuk u cpoiictBa. CreneHHble (YHKUMH C HaTypaJbHbIMU
nokasarensmu 2 i 3, ux rpaduku u csoiictsa. I'paduku bynkumi y = \x, y = | X |

BeposiTHOCTB M CTATHCTHKA

OnucarenbHas cratucruka. [IpencraBieHre NaHHBIX B BHJAE TaONIUWIl, AMAarpaMM, rpaduKoB.
CnyuvaitHass u3MeHYMBOCTb. (CTaTUCTMUYECKHME XapaKTEepUCTUKU HaOopa JaHHBIX: CpeaHee
apudmeTnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEe 3HAYCHUS, Pa3Max.

Cay4aiiHbie cOOBITHSI H BEPOSITHOCTb.

[lonsiTie o cimyyallHOM OIBITE M CiydalHOM coObITMM. YacTtoTa Ciy4ailHOro coOBbITHS.
CraTucTU4eckuii MOJX0/ K MOHSITUIO BEPOSITHOCTH. BEpOSATHOCTH IPOTUBOMOIOKHBIX COOBITHIA.
JlocToBepHbIE W HEBO3MOXXHBIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHI. Kiaccudeckoe
OIIpEEIICHUE BEPOATHOCTH.

Kom6unaropuxka. Permenne koMOMHATOPHBIX 33124 IEpeOOpPOM BapHAHTOB.

KJIACC

Apujpmernka
JeiicTBUTEJbHBIE YUCIA.
Kopens Tpetbeii cTeneHu.

Aunredpa



YpaBHeHus.

Pemenue ypaBHEHMM, CBOASAIIMXCS K JIMHEHMHBIM W KBaJpaTHBIM. IIpumepnl pelieHus ypaBHEHUUH
TpPEeThEH U YeTBEPTOil cTenenn. Pemenne npoOHO-palinoHaIbHBIX YpaBHEHUH.

Cucrema ypaBHEHHH C JBYMs NepeMeHHBIMH. PaBHOCHIBHOCTH cucTeM. CHCTeMBI OBYX JMHEWHBIX
YpaBHEHHUH C JABYMS IEPEMEHHBIMH; PeIlieHNe TOJICTAHOBKOM 1 cloykeHueM. lIpumepsl pemeHus cuctem
HETUHEHHBIX YPAaBHEHUHU C IBYMS MTEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a7ad aIreOpandaecKiuM CrrocoooM.

JlexapToBBl KOOpDAMHATHI Ha IUIOCKOCTH. ['padudeckas WHTEpIIpeTanusi ypaBHEHHS C JOBYMS
nepeMeHHbIMH. [paduku TPOCTEUINNX HEIMHEWHBIX ypaBHEHUWH: mapaboia, rurnep0osia, OKPYKHOCTb.
I'padmgeckas nHTEPIIpETALINS CHCTEM YPaBHEHHH C IBYMSI IEPEMEHHBIML.

HepaseHncrsa.

YucnoBble HEpaBEeHCTBA W MX cBoWcTBa. HepaBeHCTBO ¢ O7HON NepeMeHHOW. PaBHOCHMIBHOCTH HEpa-
BEHCTB. JInHelHbIE HEpaBEHCTBA ¢ OJHOM mepeMeHHoM. KBaapaTHeie HepaBeHCTBA. CHCTEMBI HEPAaBEHCTB
C OJIHOM MepeMeHHOH.

DOYyHKIUHA

OCHOBHBIE MOHATHS.

3aBucuMocTH Mexay BenmuuHamu. [lorarne ¢yHkmmm. OONacTh ONMpeneNeHns U MHOXECTBO 3HAYCHHUN
¢yaxmun. CriocoOwl 3amanust ¢yakmun. ['paduk Qyaknmu. CBoiictBa PpyHKIWH, MX OTOOpakeHHE Ha
rpaduke. [Ipumeps! rpaduKoB 3aBHCUMOCTEH, OTPAXKAIOIIUX PeabHBIC MPOIIECCHI.

YucioBble PyHKIHMH.

@DyHKIMY, ONKCHIBAIOIIME MPAMYI0 M OOpaTHYI NPONOPLUOHANBHBIE 3aBHCUMOCTH, UX TIpadukud U
cBoticTBa. JInneitHas QpyHkuysi, ee rpaduk u cBoiictBa. KBaaparnunas ¢yHkmus, ee rpaguk U CBOHCTBA.
Crenennple (YHKIWHM C HATYpalbHBIMH TIOKazaTelmsMu 2 U 3, ux rpadukd U cBoicTBa. [paduxm
dymkimu y = |x|, y = *Vx.

YucioBble MOCTIEI0BATETHHOCTH.

[lonsiTHE YMCITOBOW IMOCIIEAOBATENPHOCTH. 3alaHue TOCIEeNOBATEIFHOCTH PEKYPPEHTHOH (OpMyIoi u
(dhopMyII0ii N-ro 4ieHa.

Apudmernyeckas W reomerpuueckas nporpeccun. Dopmyibl N-ro 4jleHa apUPMETHUYECKOW W
FEOMETPHYECKOM MPOTrpeccrii, CyMMBI MEPBBIX AWICHOB. M300pakeHHE UICHOB apU(PMETHUSCKON U
FEOMETPUYECKON MNPOrpeccuil TOYKAMH KOOPAMHATHOM MIIOCKOCTH. JIMHEHHBIA M 3KCIIOHEHUUAIbHBIA
poct. Cl0XHBIE MPOLIEHTHI.

BeposiTHOCTB M CTATHCTHKA

OnucarenbHas cratucruka. CTaTHUCTUYECKHE XapaKTEPUCTHKH HaOoOpa [JaHHBIX: CpeaHee

apI/I(l)MeTI/ILICCKOe, MEHaHa, HanOOJIbIIee U HAaUMEHbBIIISE 3HA4YCHUA, pa3Max. Hpe,[[CTaBJ'IeHI/Ie 0
BBI60pO‘IHOM HUCCICIOBAaHUH.

Cayuvaiinble coObITHS H BeposATHOCTb. Kilaccuueckoe onpeieneHne BEpOATHOCTH.
Kom6unaropuka. KomOuHaTopHoe npaBuiio ymHoxkeHus. [lepecraHoBKH U pakTopHa.



TeMaTnuyeckoe IVIAHMPOBAHUE Y4eOHOI0 Kypca

7 knace
AJredpa
No HanmenoBanue paznena KonnuectBo KoHTposibHBIE PabOTHI
9acoB
1 | Maremaruueckuii a3pIk. Maremaruueckas 13 1
MO/IEITb.
2 | Jluneitnas pyHKUUS. 11 1
3 | CucreMsbl IBYX JIMHEWHBIX YPABHCHHUM C ABYMS 13 1
NEPEMEHHBIMH.
4 | CreneHb ¢ HATYpaJbHBIM [TOKa3aTeIeM U €& 6
CBOWCTBA.
5 | OnHounensl. ApupMeTHYECKHUE OTIEPAIH HaJl 8 1
OJTHOUJICHAMH.
6 | MHorouneHsl. ApudMeTHUECKHE Onepariuy Hal 15 1
MHOTOYJICHAMH.
7 | PaznoskeHrne MHOTOUYJIEHOB HA MHOKHUTEIH. 18 1
8 | Oyukuus y= X 9 1
9 | IToBTOpEHHUE. 9
Hroro 102 7+1=8
8 ki1acc
AJredpa
Ne | HasBanue paznena Kon-Bo yacos KoHnTposbHble paboThl
(x0J1-BO)
1 | Anrebpanueckue npobu 21 2
2 OyHKIUA Y = J/x CoiicTsa KBaJ{paTHBIX 18 1
KOpHEH.
3 Ksanpartuunas ¢pyakius. OyHkuus y = ® . 18 c
X
4 | KBagpaTHble ypaBHEHHUS. 21 2
5 | HepaBeHncrna. 15 1
6 | IloBTOpeHue 9 1
Hroro 102 8+1=9
9 knace
Auaredpa
Ne | HaumenoBaHue pasnena Konuaectso KoHTposbpHbIe paboThI
4acoB (k011-BO)
1 | HepaBeHCTBa M CUCTEMBI HEPABEHCTB 16 1
2 | Cucremsl ypaBHEHUI 15 1
3 | Yucnossle GyHKINU 25 2
4 | IIporpeccun 16 1
5 | DnemMeHThl KOMOMHATOPUKH U TEOPUHU 12 1
BEPOSTHOCTEH
6 | [ToBTOpenue 18 1
Hroro 102 6+ 1=7




Mopayab reomerpust

H3yuenue zeomempuu 6 00pazosamenpHpIX yuUperHcOeHUAX 0CHOBHO20 00ulez0 00pa3oeanus
HANPaeIeno Ha 00CMudiceHue CedYIOuUX yeaei:

e OBJIaACHUC CHCTEeMOM MaTeMaTHYSCKNX 3HAHUH U }’MCHI/II‘/'I, HCO6XOI[I/IMBIX TJIIA
IMPUMCHCHUSA A HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, U3YUCHUA CMCKHBIX JUCIHUIIINH,
IMPpOOOJIKCHUA O6p&30BaHI/I5[;

e UHTEIUIEKTyaJIbHOE pa3BUTHE, ((POPMUPOBAaHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY /7Sl TOJIHOLIEHHOW )KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTEMaTHUECKOH 1E€ATENbHOCTHU: SICHOCTH U TOUHOCTHU MBICIIH, KpUTUYHOCTH MBIILIJIEHMUS,
MHTYULMH, JJOTHYECKOTO MBIIJICHHUS, 3JIEMEHTOB aJIrOPUTMUUYECKON KYIbTYPBHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHHA, CIOCOOHOCTH K MIPEOI0JICHUIO TPYAHOCTEH:

. (bOpMHpOBaHI/IC Hpe,Z[CTaBJ'IeHI/Iﬁ 00 nacdax 1 METoJax MaT€MaTUuKN KaK YHUBEPCAJIbHOI'O
sA3bIKa HAYKH 1 TEXHUKHU, CPEACTBA MOACIIMPOBAHUA SIBJICHUH U IIponeCCoOB;

e BOCIHTAHUC KYJIBTYPhI IUYHOCTH, OTHOIICHHUA K MATEMATUKE KaK K YaCTHU
O6H.I€‘I€J'IOB€‘I€CKOI‘/'I KYJIbTYPHI, I/Irpa}omeﬁ OCO6YIO poOJib B O6IJ.[CCTB€HHOM pa3BUTHHU.

Oobuue yenu xypca reomerpun /-9 KjaaccoB

[IpakTHueckasi 3HAUUMOCTbH IIKOJIBHOTO Kypca TeoMeTpun 00yCIIOBIEHA TEM, UTO €r0 00BEKTOM
SIBJIAIOTCSI IPOCTPAHCTBEHHBIE (POPMBI U KOJTMYECTBEHHBIE OTHOIICHUS JEHCTBUTENILHOTO MUPA.
['eomeTpuueckas moaroToBka HEOOX0IMMAa JUIsl TOHUMAHUS PUHIIMIIOB YCTPOUCTBA U
WCIIO0JIb30BAaHUSI COBPEMEHHON TEXHUKHU, BOCIIPUATHUS HAYUYHBIX U TEXHUYECKUX MTOHATUN U UEH.
MaremMartuka sSBISETCS SA3bIKOM HAYKH M TeXHUKHU. C €€ MOMOIIBI0 MOJETUPYIOTCS U U3y4arOTCs
SIBJIEHUSI U TIPOLIECCHIL, IPOUCXOIALLME B IIPUPOLIE.

I'eomeTpust ABISETCA OJTHUM U3 OIOPHBIX IPEAMETOB OCHOBHOM IIKOJIBI: OHA 00€CIeunBaeT
U3Yy4YE€HHE JPYTUX JUCLUIUIMH. B epByro odepean 3T0 OTHOCUTCS K ITPEIMETaM €CTECTBEHHO-
Hay4YyHOTO 1IMKJIA, B YaCTHOCTH K Qu3uke. Pa3BUTHE JOrM4E€CKOro MBIIUICHHS YUaluXcsl IpU
00y4eHMH T€OMETPHUU CIIOCOOCTBYET YCBOCHUIO MIPEMETOB I'YMAaHUTAPHOTO IIUKIIA.
[IpakTHyeckre yMeHUs U HaBBIKU T€OMETPUYECKOI0 XapakTepa He0OX0AUMBI ISl TPYAOBOM
NEeSTeNIbHOCTH U IPO(eCCUOHATBHON MOATOTOBKY IMIKOJBbHUKOB.

Pa3BI/ITI/I€ y y‘IaIHI/IXCﬂ HpaBI/IJ'II)HI)IX HpeILCTaBJ’IeHI/H\/JI (0] CYHIHOCTI/I nu HpOI/ICXO)KIleHI/H/I
FCOMCTpI/I‘-ICCKI/IX a6CTpaKHHI>i, COOTHOIICHUHN peaanoro Hu nJacaJIbHOI'O, xapaKTepe OTpa)KeHI/IfI
MaTEeMaTHYECKOW HAYKOH SIBIICHUH U MPOIIECCOB PEATLHOTO MUpPa. MeCTO reOMETpUH B CUCTEME
HaYK n pOJ'II/I MATEMATHUYCCKOT O MOI[CJ'II/IpOBaHI/IH B HayLIHOM IIO3HAHUU U B HpaKTI/IKC
CTIOCOOCTBYET (POPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS YUAIMXCS, & TaKKe (POPMHUPOBAHUIO
KadyeCTB MbIIJICHUA, HeO6XOI[I/IMI)IX IJIA agarTaiuu B COBpCMeHHOM I/IH(l)OpMaHI/IOHHOM
oO1ecTBe.

Tpebys oT ydanmxcs yMCTBEHHBIX U BOJIEBBIX YCUITUI, KOHIIEHTPAIMU BHUMAHMSI, aKTUBHOCTH
Pa3BUTOTO BOOOPaKEHUS, TEOMETPHSI pa3BUBACT HPABCTBEHHBIC YEPTHI THUHOCTH
(HAaCTOMYMBOCTB, 1EICYCTPEMIEHHOCTH, TBOPUECKYIO aKTHBHOCTH, CAMOCTOSTEIILHOCTD,
OTBETCTBEHHOCTb, TPYAOIIO0HE, TUCIUILINHY U KPUTUYHOCTH MBIIIJICHUS) U YMEHUE
apryMEHTHPOBAHO OTCTAWBATh CBOU B3TJISIBI M YOSKICHHS, a TAK)KE CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITEJIbHBIE PEILICHUS.

['eomeTpus cymeCTBEHHO paclupsieT KPyro3op y4yalmxcs, 3HaKOMs UX C HHAYKIIMEN 1
JeyKIuen, 0000IeHneM U KOHKpeTH3alrel, aHallu30M U CHHTE30M, KiacCu(puKanuen u
cUcTeMaTu3aluen, abcTparupoBaHueM, aHaJlorneld. AKTUBHOE HCIIOJIb30BaHME 3a]1a4 Ha BCEX
JTanax yueOHOro mpoliiecca pa3BUBaeT TBOPUECKHUE CIIOCOOHOCTH HIKOJIBLHUKOB.



ITpu oGyuenun reomerpun GOPMHUPYIOTCS YMEHUS M HaBBIKM YMCTBEHHOTO TpyJla —
IUTAHUPOBAHHUE CBOCH PaOOTHI, TOMCK PALMOHANBHBIX MyTel €€ BHIOIHECHUS, KPUTHUECKast
OLIEHKA pe3yJIbTaToB. B npouecce 00yueHus: reOMeTpUH IKOJIBHUKHU J0JKHBI HAYUYUThCS
M3JIaraTh CBOM MBICIIH SICHO U MCUEPIIBIBAIOIIE, JTAKOHUYHO U EMKO, IPUOOPECTH HABBIKU
4ETKOr0, aKKypaTHOI'O ¥ TPAMOTHOTI'O BBIIIOJIHEHHU MaTeMaTUYECKUX 3anuceil. Baxxnennen
3a/1a4ell NIKOJIbHOI'O Kypca F€OMETPUH SBIISIETCS PA3BUTHE JIOTUYECKOIO MBIIUICHHS Y4alluXCs.
Camu 00bEKThl FEOMETPHUUECKUX YMO3AKIIOUEHUI U IPUHATHIE B TEOMETPUU MPaBUIIa UX
KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (HOPMUPOBAHHUIO YMEHUN 00OCHOBBIBATH U JOKA3hIBAThH
CYXICHMSI, IPUBOIUTD YETKHUE ONPEICIICHNUS, Pa3BUBAIOT JIOTHUECKYIO MHTYULIUIO, KPATKO U
HaIJISIIHO BCKPBIBAIOT MEXAHU3M JIOTUYECKHUX IIOCTPOCHUM U y4aT UX IIPUMEHEHHUIO.

Tem cambIM reomMeTpusi 3aHUMaeT Beayllee MecTo B (GOpMUPOBAHMHN HAYYHO-TEOPETHUECKOTO
MBIIICHHS] IIKOJIbHUKOB. PackpbiBasi BHyTPEHHIOIO TAPMOHHIO MaTeMaTUKU, (OPMUPYS
MMOHMMAaHUE KPACOTHI U U3SIECTBA MATEMATUUYECKUX PACCYKIECHUM, CTOCOOCTBYS
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO IOHATUS CUMMETPUHU, TEOMETPHUSI BHOCUT
3HAYUTEIbHBIN BKJIAJ B 3CTETHUYECKOE BOCIIUTaHUE ydaluxcs. E€ usyuenue pazpuBaer
BOOOpakeHHe IMKOJIbHUKOB, CYIIECTBEHHO 00O0TaIIaeT U pa3BUBAET UX MPOCTPAHCTBEHHbBIC
IIPEACTABJICHHUS.

Ofuras xapaKkTepucTHKa Kypca

B Kypce ycii0BHO MOKHO BBIIEIIUTD CIEAYIOLINE CoAepKaTenbHble muHun: «Harnaanas
reoMeTpusi», «I'eomerpuueckue Gurypb», «smepenne reoMeTpuIeCKuX BEIUUUH,
«Koopnunate», «Bektopsl», «JIornka u MHOKECTBa», «I'€OMETpUS B UCTOPUIECKOM
pasButuny». Matepuai, oTHocsALuiics K tuHun «Harnsnnas reometpus» (371€MEHTbI HArJISIIHON
CTEpEOMETPHUH) CLIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX PEACTABICHUN yUalXCs B
pamkax u3ydenus ranumerpun. Cozaepkanue pazuenoB «l'eomerpudeckue GUryps» u
«M3mMepeHne reoMETpUYECKUX BEITMYMH) HALIEJIEHO Ha NIOJy4YEeHUE KOHKPETHBIX 3HAaHUH O
TCOMETPHUYECKON PHUType KaK BaXKHEUIICH MaTeMaTHICCKOW MOJICITH JIJIsl OTTMCAHUS
oKpy»katomiero mupa. CucTeMaTnyeckoe n3y4eHue CBOMCTB TeOMETpHUECKUX (DUTYP MTO3BOJIUT
Pa3BUTh JIOTHYECKOE MBIIIJICHUE U TIOKA3aTh IPUMEHEHHE ITUX CBOMCTB IIPH PELICHUU 3a]1a4
BBIYMCIIUTEIIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKKE PAKTUUECKUX.

MaTepI/IaJ'I, OTHOCHMHﬁCH K COACPIKATCIIbHBIM JINMHUSAM ((KOOp,I[I/IHaTBI» u «BCKTOpH», B
3HAYUTEJILHOU CTEIICHU HECET B ceOe MCKIPCAMETHBIC 3HaHU A, KOTOPLIC HAXOJAT MPUMCHCHUC,
KaK B pa3JIMYHbIX MAaTEMATUYCCKUX JUCHUIIIIMHAX, TaAK U B CMCKHBIX IMTPEAMCTAX.

OcobeHHOoCThIO IMHUH «JIOTHKa 1 MHOYKECTBAY SIBIIIETCS TO, YTO MIPEICTABICHHBIN 3/1€Ch
Marepual MPEeUMYIIECTBEHHO U3Y4aeTCsl PU PACCMOTPEHUH PA3IMYHBIX BOIIPOCOB Kypca.
CoOTBEeTCTBYIOIINY MaTepuall HAIlEJIeH Ha MaTEeMaTUUeCKOe Pa3BUTHE YUaAIIUXCS,
(dbopMUpOBaHHE Y HUX YMEHUS TOYHO, CKATO H SICHO M3J1araTh MBICIIH B YCTHOW U TUCBMEHHON
peun.

JIunust «I'eomMeTpusi B UCTOPUUECKOM PAa3BUTUNY MIpeIHa3HaueHa JIIsl POPMHUPOBAHUS
MPEJCTABICHUN O TEOMETPHH KaK YaCTH YeJI0OBEUECKOM KyJIbTYPBI, Ui OOIIEro pa3BUTHUS
IIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPUUYECKOH cpeibl 00yueHusl.

MecTo npeqmera B yueOHOM ILIaHe

B cooTBeTcTBUY ¢ Y4EOHBIM IJIAHOM Ha U3YUEHHUSI TEOMETPUU CTYIIEHH OCHOBHOTO OOIIIETO
oOpazoBanmus orBoauTcs 204 yaca, B TOM YHCIIE:

B 7 KJacce 68 yueOHBIX 4acoB, U3 pacyera 2 yuyeOHBIX yaca B HE/IENIO;
B 8 kiacce 68 y4eOHBIX YacoB, M3 pacuera 2 yueOHBIX yaca B HEJeIIo;

B 9 Kiracce 68 y4eOHBIX 9acoB U3 pacueTa 2 ydeOHBIX Yaca B HEJCITIO.



JInuHOCTHBIE , MeTanpeIMeTHbIE H MPeIMeTHbIE Pe3yJIbTaThl 0CBOEHHS Kypca

reoMeTpuu /- 9xiaaccol

[Tporpamma obecrieunBaeT JOCTHIKEHHE CIIEAYIONINX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
MIPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMUs:

JAUYHOCMHblE:

1. ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIIEHHS K YUE€HUIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0yyaroImuxcs K CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAILIMH K
00y4YEeHHIO U TIO3HAHUIO, BEIOOPY JasibHEHIIero oopazoBanus Ha 6a3e OpPUCHTUPOBKU B
Mupe npodeccuil 1 mpophecCUOHATBHBIX MPEAIOYTEHUH, 0CO3HAHHOMY OCTPOCHHIO
WH/IMBUYAIbHOM 00pa30BaTEIbHOM TPAEKTOPUH C YIETOM YCTONUMBBIX
[I03HABATEIbHBIX HHTEPECOB;

2. (I)OpMI/IpOBaHI/Ie HEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOLIECTO COBPEMECHHOMY
YPOBHIO pa3BUTHA HAYKHU U 06]].[6CTB€HHOI>1 IIPAaKTHUKH;

3. (opmupoBaHHUE KOMMYHUKATUBHONH KOMIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMHU U MIIQJIITMMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO MMOJIC3HOM,
y4e0HO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH,

4. yMeHue SICHO, TOUHO, TPaMOTHO U3J1araTb CBOM MBICJIM B YCTHOW U MMCbMEHHOH peun,
IIOHMMATh CMBICJI IIOCTABJICHHON 3aJ]a4u, BBICTpauBaTh ApIyMEHTALUIO, [IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBIL;

5. KPUTHYHOCTDH MBIIIJICHU, YMCHUC PACIIO3HABATDH JIOTHYCCKHU HCKOPPCKTHBIC
BBICKA3bIBaHUA, OTJIMYATh TUIIOTE3Y OT (baKTa;

6. KpCaTHuBHOCTb MbIIIJICHUS, MHULIUATUBY, HAXOJYNBOCTb, AKTUBHOCTD IIPHU PCHICHUN
TCOMCTPHUICCKUX 3a1a4;

7. yMeHHue KOHTPOJUPOBATh MPOIIECC U Pe3yNbTaT yueOHON MaTeMaTuYecKou
NESTENBHOCTH;

8. cImocoOHOCTh K AMOIIMOHAIEHOMY BOCIIPUSTHIO MATEMAaTHICCKUX 00BEKTOB, 3a/1a4,
pELIEeHHH, paCCYKICHHUI;

Memanpedmemnble:

1) yMeHHE CaMOCTOSITEIIBPHO TUIAHUPOBATh ATbTEPHATHBHBIC TTyTH JOCTHKCHHUS [IETICH,
OCO3HaHHO BBIOMpaTh Hanbonee 3pPeKTUBHBIE CIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIbHBIX
3a/1a4; 2) yMEHHUE OCYIIECTBIISITH KOHTPOJIb TI0 PE3yIbTaTy U 10 CIIOCOO0Y JICUCTBHS HA YPOBHE
MPOU3BOJIFHOTO BHUMAHUS U BHOCUTh HE0OX0IUMbIE KOPPEKTHUBHI;

3) YMCHHUEC aICKBATHO OLICHUBATH ITPABUJIBHOCTH UJIN OIIMOOYHOCTH BBHIIOJIHCHUS y‘IC6HOI>'I
3aga4u, eé O6’bCKTI/IBHyIO TPYAHOCTDb U COOCTBEHHBIE BO3MOKHOCTHU €€ PCUICHNA,

4) 0co3HAHHOE BJIAJICHUE JIOTHUECKUMHU JICHCTBUSMU ONPECICHHS MTOHATHI, 0000IICHNS,
YCTaHOBJICHUS aHAJIOTUH, KJIaCCU(UKAIIMN HA OCHOBE CAMOCTOSITEILHOTO BEIOOpA OCHOBAHUM U
KPUTEPUEB, YCTAHOBIICHUS POAOBHUIOBBIX CBS3EH;

5) yMeHue ycTaHaBIMBATh MPUIUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYK/ICHHUE,
yMO3aKiIro4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

6) ymeHue co3/1aBaTh, MPUMEHSATH M ITPe0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA,
MOJICJIA U CXEMBI JIJISl PEIICHUs YICOHBIX M TTO3HABATEIBHBIX 33/1a4;



7) yMEeHHUE OPraHU30BbIBATh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JCSITEILHOCTD C YUUTEIEM
Y CBEPCTHUKAMH: ONIPEIENATh LIEJH, pacpeaesaTh QYHKIIUN | POJIU YIaCTHUKOB, 00IIHE
CrocoObI paboTHI;

8) ymeHue paboTath B IpyIie: HaXOIUTh 00IIee pelleHHe 1 pa3penarh KOHQIUKTBI HA OCHOBE
COTJIACOBAHUS MO3UIUI U y4éTa HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIHPOBATH,
apryMEHTHPOBaTh M OTCTaUBaTh CBOE MHEHUE;

9) popmupoBaHUe U pa3BUTHE YICOHOM U OOIIENOIB30BATEIHCKON KOMIIETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUs HH()OPMAIIMOHHO -KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-kommnereHTHOCTH);

10) popmupoBaHue MepBOHAYATBHBIX MPEICTABICHHH 00 HICSIX M O METOaX MAaTEeMAaTUKU KaK
00 YHHUBEPCAJILHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U MPOIIECCOB;

11) ymeHue BUACTh MaTEMAaTHUYECKYIO 33]1a4y B KOHTEKCTE IPOOJIEMHOM CUTYalluy B IPYTUX
JUCLUIIIIMHAX, B OKPYKaIOLEH KU3HH;

11) yMeHHE HAXOAUTH B PA3JIMYHBIX UCTOYHUKAX HH(POPMALHIO, HEOOXOAUMYIO JJIsl PEIICHHUS
MaTeMaTHYeCKUX Mpo0JieM, U IPeACTaBIATh €€ B IOHATHON (hopMe; IPUHUMATh pEIlIEHHUE B
YCIIOBHSIX HETIOJIHOM M M30BITOYHOM, TOYHOH U BEPOSITHOCTHON MH(POPMAIIHH;

11) yMeHHe OHMUMATh M HCIIOJIb30BaTh MATEMATHYECKHE CPEACTBA HATIISJHOCTH (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) Ui WUTIOCTPALIMK, HHTEPIIPETALIUN, apTyMEHTALUY;

12) yMeHue BBIIBUTATh THIIOTE3bI MIPH PEIICHUH YYSOHBIX 3a/1a4 U MOHUMATh HEOOXOIUMOCTD MX
MIPOBEPKH;

13) yMeHue NpUMEHSATh WHAYKTHBHBIC U ICAYKTHBHBIC CIIOCOOBI pacCyKICHHI, BUICTh
pa3jIMYHbIC CTPATEruy PELICHUs 3a1a4;

14) noHMMaHKe CYIHOCTH AITOPUTMUYCCKUX TPEANICAHII U YMEHHE JCHCTBOBATh B
COOTBETCTBHUH C MPEJIOKEHHBIM AJITOPUTMOM;

15) yMeHue caMOCTOSTEIBbHO CTABUTH LIEJH, BRIOUPATh U CO3/1aBaTh aITOPUTMBI JUISI PEIICHHS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

16) yMeHue IaHUPOBATh U OCYIIECTBIISATH JEITEIbHOCTD, HATPABICHHYIO HA PEIICHHE 3a/1a4
HCCIIEN0BATENIBCKOIO XapaKTepa;

npeomemHule.

1) oBnasieHre 0A30BBHIM MOHATHIHBIM aIMapaToOM [0 OCHOBHBIM pa3/ieiiaM COJICPIKAHUS;
IpeJCTaBIeHNE 00 OCHOBHBIX U3y4aeMbIX MOHATHAX (YUCII0, TeOMETpHUecKas purypa, BEKTop,
KOOpPJMHATHI) KaK BAXKHEHUIINX MaTeMaTHUECKUX MOJEIISX, TO3BOJISIIOIIMX OMUCKHIBATh U U3y4aTh
peanbHbIE NIPOLECCHI U SBJICHHUS;

2) yMeHHe paboTaTh C FTEOMETPUUECKUM TEKCTOM (QHATN3UPOBATh, M3BIEKATh HEOOXOUMYIO
nH(}OpPMaILIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM pedu ¢
IIPUMEHEHUEM MATEMATUYE€CKOU TEPMUHOJIOTUU U CUMBOJIMKH, UCII0JIB30BATh PA3JIMYHbIE A3BIKU
MaTeMaTHKH, POBOJIUTH KiIaccu(UKaIK, JOrHYeckrie 000CHOBAaHMSI, J0Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKIACHUN;

3) OBJIaZICHUC HABbIKaMH YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘-II/ICJ'ICHI/II\/'I;

4) oBJIaZicHNE TEOMETPUYECKUM SI3BIKOM, YMEHHUE UCIIOIB30BaTh €T0 JJIsl OIIMCAHUs TIPEIMETOB
OKpY>KaloIIero MUpa, pa3BUTHE MIPOCTPAHCTBEHHBIX MPEICTaBICHUN U N300pa3UTEIbHBIX
YMEHHH, MpHoOpeTeHNnEe HABBIKOB TEOMETPUUYECKUX MTOCTPOEHUII;



5) ycBOoeHHe CHCTEMAaTHYECKUX 3HAHUM O TUIOCKHX (DUrypax U UX CBOMCTBAX, a TAKIKE Ha
HarJIsiJTHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHUE IIPUMEHSATh
CUCTEMATUYECKUE 3HAHUS O HUX JJIS PELIEHUS T€OMETPUUECKHUX U TPAKTUYECKUX 3a]1a4;

6) yMeHue u3MepsTh JJTUHBI OTPE3KOB, BEJIMYMHBI YTIIOB, HCIOJIb30BaTh ()OPMYJIBI JUISI
HAXO0XXJICHHUS EPUMETPOB, TUIOMIAAeH 1 00BEMOB T€OMETPHUECKUX (DUTYD;

7) YMCHUC NPUMCHATb U3YUCHHBIC ITIOHATUA, PC3YJIbTAThl, MCTOAbI I PCIICHUA 3a1a4
MPAKTUYCCKOI'o XapakKTepa 1 3a1a4 U3 CMCKHBIX IUCHUIUINH C UCIIOJIb30BAHHUEM IIPpU
HeO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MaTCpUaAIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

Copaepxanue Kypca

Harasanas reomerpusi. Haryisigasle npesictaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: KyoO,
napajJiesienuie, npu3ma, nupaMmua, map, cgepa, Konyc, nuianHap. Mzodpaxenue
npocTpaHcTBeHHBIX (puryp. [Ipumeps! cedennii. MHororpannuku. [IpaBunsHbIe
MHOrorpaHHuku. [IpumMepsl pa3BEpTOK MHOTOTPaHHUKOB, HWIMHpA U KoHyca. [lonaTue
00BEMa; enuHUIBl 00bEMa. OOBEM MPSAMOYTOIHHOTO MapalIelienuIeaa, Kyoa.

I'eomerpuueckue purypsl. [Ipsmbie u yriael. Touka, npsimasi, naockocTb. OTpe3ok, ayd. YTodi.
Buns! yrinos. BeptukaneHble 1 cMexHbIE yribl. buccekrpuca yrna. [Iapamnensssie u
nepecekaromuecs npsmslie. lleprnenaukynsapusie npsMbie. TeopeMsl 0 napameaIbHOCTU U
MEPIEeHIUKYJIAPHOCTU NpsMbIX. [lepneHauKymnsp u HakiIoHHas K npsiMoid. CepeIuHHBIN
MIEPIEHIUKYJISAP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOWCTBAa OUCCEKTPUCHI YIIla U CEPEAMHHOIO NEPIIEHIUKYIIApa K
otpe3ky. TpeyronpHuk. BeicoTa, Meuana, OuccekTpuca, CpeHss JIMHUS TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M IIPU3HAKH PABHOOEIPEHHOTO
TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TpeyrojibHUKOB. HepaBeHCTBO TpeyroyibHUKA.
CooTHoIIEHNsI MEXly CTOPOHAMU U YIJIaMu TpeyrojibHUKa. CyMMa yIiIoB TPEyTOJIbHHKA.
Buemnue yrisl Tpeyronbauka. Teopema ®@aneca. [lonobue tpeyronbaukos. [Tpusnaku nogodus
TpeyroisHUKoB. Teopema [Tudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yria
MPSIMOYTOJIBHOTO TpeyroybHMKa 1 yriaoB oT 0 1o 180°; npuBenenue k octpomy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
,CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJHOTO U TOro *ke yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB M TEOpPEMa CUHYCOB. 3aMeUaTeNIbHbIE TOUKH TPEYTOJIbHUKA.

UYersipéxyronbHuk. Ilapannenorpamm, ero cBoicTsa U npusHaku. IIpsamMoyroiasHuK, KBagpar,
poMO, UX CBOICTBa U pU3HaKU. Tpanenus, CpeHss JIUHNA Tparneuuu. MHOTOyToJIbHUK.
Brinyxiibie MHOroyrosibHUKU. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHMKA. [IpaBuibHbIE
MHOTOYyrojabHUKU. OKpyx)HOCTb U KpyrT. Jlyra, xopaa. Cextop, cermeHT. LlenTpanbHbiii yrod,
BIIMCAHHBINA YIoJ1, BEJIMYMHA BIIMCAHHOTO yIUia. B3anMHOE pacnoyioxKeHUe IpsIMOU U
OKPY’KHOCTH, JIBYX OKpykHOCTel. KacaTenpHas u cexymias K OKpy»KHOCTH, X CBOWCTBA.
BrnivcaHHbIE 1 ONMCAaHHBIE MHOTOYTOJIBHUKH. OKpPY’KHOCTb, BIIUCAaHHAs B TPEYTOJIbHUK, U
OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA. BIICaHHBIE U ONTMCAHHBIE OKPYKHOCTH
MPaBUIBLHOIO MHOTOYTOJIbHUKA. [ 'eoMeTpruyeckue npeoOpa3oBanus. [loHsTHe 0 paBeHCTBE
¢uryp. [loHsTHE O IBM)KEHUU: OCEBas U LEHTpaIbHasi CHMMETPHH, apajuIeNbHbIN epeHoc,
noBopoT. [Tonarue o mogobun GUryp 1 roMOTETHH.

[TocTpoeHuns ¢ MOMOIIBIO UUPKYJIS U TMHEWKH. OCHOBHBIE 3a/1a4M HA IOCTPOEHUE: JCIICHHUE
OTpe3Ka MONoJIaM; IIOCTPOEHHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOCHHUE TPEYTOJIbHUKA 110 TPEM
CTOpPOHaM; MOCTPOEHHE NMEPIICHANKYIISApA K MPSIMO; MOCTpOEHNE OUCCEKTPHUCHI YITIa; IeIeHue
OTpEe3Ka Ha N PaBHBIX YACTEH.



Pemenne 3a/1a4 Ha BEIYMCIICHHE, JOKA3aTEIBCTBO U MIOCTPOCHUE C HCIIOIb30BaHUEM CBOWCTB
M3YyYEHHBIX (puryp.

HN3mepeHue reomeTpudeckux BeJuduH. [[nmuHa oTpeska. PaccTosiHue OT TOUKH 10 TPSIMOM.
Paccrosinre Mexny nmapauiebHbIMU IPSIMBIMHU.

IlepumeTp MHOTOYTOJIBHUKA.
JlnvHa OKpyKHOCTH, YUCJIO T; JUIMHA TYTH OKPY>KHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHONW LEHTPAIbHOIO YIUIA U JUIMHOU AYT'U
OKPY’KHOCTH.

[TonsTre momanu wiockux ¢uryp. PaBHOcocTaBiieHHbIe U paBHOBeIHKUE Gurypsl. [Tnomans
npsiMoyrosibHuKa. [lnomanu napannenorpaMma, TpeyrojibHuKka u Tpanenun. [Inomanp
MHOTroyrojpHUKa. [110mans kpyra u miomaas cekropa. COOTHOIIEHUE MEXKTY TUIOIIASIMH
moT00HBIX (uryp.

Pemenue 3a1a4 Ha BIYMCICHUE U JIOKA3aTEIbCTBO C UCIOJb30BaHUEM HU3YUYCHHBIX (I)OpMYJ'I.

Koopaunarsl. Ypasaenue npsmoi. Koopaunartsl cepennnbl orpe3ka. @opMyiia pacCcTOsTHUSA
MEX/1y IBYMSI TOUKaMU IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BexkTopsl. [linHa (Moaysb) BeKTOpa. PaBeHCTBO BEKTOPOB.

Konnuneapuslie BekTopbl. KoopauHaTel BeKTOpa. Y MHOXKEHHE BEKTOpa Ha YUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHHE BEKTOPA I10 IBYM HEKOJIJIMHEApHbIM BekTopaMm. CKaaspHoe
IIPOU3BEACHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATUSI. MHOXECTBO, JIEMEHT MHOKECTBA. 3aJjaHUE MHOKECTB
MIEPEUUCIICHUEM DJIEMEHTOB, XapaKTEPUCTHICCKUM cBOKCTBOM. [ToamHOKecTBO. OOBeTUHEHHE U
IIEPECEUCHUE MHOXKECTB.

JuieMeHTHI JOruku. Onpenenenne. AKCMOMBI M TeopeMbl. [lokazaTenbeTBo. Jloka3areabcTBO OT
npoTuBHOTO. Teopema, oOpaTHast JaHHoi. [Ipumep u KoHTprpuUMep.

Ilonstue o PaBHOCUJIIBHOCTH, CJICIOBAaHHUU, yrIOTpC6J'ICHI/Ie JJOTUYCCKHUX CBA30K €CJIA ..., TO ..., B
TOM Y TOJIBKO B TOM CJIydac, JIOTHYCCKUEC CBA3KU U, UJIH.

I'eomeTpus B ucropuyeckom pazsutun. Ot 3emiiemepust k reometrpuu. [ludarop u ero mko:na.
@anec. Apxumen. [loctpoeHnne npaBUIbHBIX MHOTOYTOIBHUKOB. Tpucekius yrina. KBagparypa
Kpyra. Y nBoenue kyoa. Mcropus uucna m. 3omoroe ceuenue. «Hauana» Eknuaa. JI. Ditnep. H.
. JIo6aueBckuii. cTopus msaToro mocrysniara.

N300perenne mMerosna KOOPAMHAT, MO3BOJISIOIIETO MEPEBOJUTh T'€OMETpUUYECKHE OOBEKTHl Ha
s3bIK anreopsl. P. lexapt u I1. @epma. [IpuMepsl pa3nuyuHbIX CHCTEM KOOPAMHAT Ha MIIOCKOCTH.

Conep:xanue o0yuenus 7 Kaace

1.HayanbHble reoMeTpHYecKHe cBeieHus. 12 4

[Ipocreiimue reomerpuyueckre GUrypsbl: mpsimasi, TOUKa OTPE30K, Jyd, yroi. [lonsTue paBeHcTBa
reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIJ0B. MI3mMepeHune oTpe3KoB, JJIMHA OTPE3Ka.
W3mepenue yrios, rpagycHas Mmepa yria. CMexHble U BEpTUKAJIbHbIE YTJIbl, UX CBONCTBA.
[lepnieH UKy pHBIE IPSIMBIE.



OcHOBHas Leab — CHUCTEMAaTU3UPOBATh 3HAHMS YYAIUXCs O MPOCTEUIINX FEOMETPUYECKUX
¢urypax u ux cBoiicTBax; BBECTH IIOHATUE PaBEHCTBA PUTYP.

2. Tpeyroabuuku. 18 4.

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYroibHUKOB. [leprieHauKkysp K npsamoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYroJIbHUKA. PaBHOOCAPEHHBIN TPEYrOJbHUK M €r0 CBOMCTBA. 3a7auu
Ha OCTPOEHUE C TOMOIIBIO LIUPKYJIS U JIMHEHKU.

OcHoBHas LCJIb — BBCCTHU ITOHATUC TCOPCMEI, BblpaGOTaTb YMCHHC JOKa3bIBATh PABCHCTBO
TPCYTrOJIbHUKOB C MIOMOIIBIO N3YUCHHBIX IIPHU3HAKOB; BBCCTU HOBBIM KJIacC 3aga4 — Ha
IIOCTPOCHHUC C 11O MOUIbIO UPKYJLA U JIMHEUKH.

3.MMapannenbHble npsimble. 12 4.

HpI/I3HaKI/I napaajaClIbHOCTH ITPSAMBIX. Axcroma napajiCJIbHbIX IIPSAMBIX. CsoiicTBa
mapaJlsiICJIbHbIX IMPSAMbIX.

OcHoBHas LIeJIb — BBECTH OJHO M3 BAXKHEHUIIINX MTOHATUN — IMOHSATHE ImapaJyiCJIbHbIX IIPAMBIX;
AaThb IICPBOC IIPCACTABICHUC 00 akcHoMax M aKCHOMAaTHYECKOM MCTOJC B rCOMCTPUU, BBCCTU
AKCHUOMY IIapaJUICIbHBIX ITPSAMBIX.

4.CoOTHOIIEHUA MEKAY CTOPOHAMM M YIJIaMH TPeyrojabHuka. 18 u.

CymMa yriioB TpeyronbHuKa. COOTHOIIEHUE MEXy CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyroiabHble TpEYTOIBHUKY, UX CBOMCTBA U IIPU3HAKU
paBeHcTBa. PaccrosiHue oT TOUKU A0 npsiMOi. PaccTosiHue Mex 1y napajijiesIbHbIMU MPSMbBIMH.
ITocTpoeHne TpeyrosbHUKA 110 TPEM DJIEMEHTaM.

OcHoBHas 0eJIb — paCCMOTPETHL HOBBIC MHTCPECHBIC U BAXKHBIC CBOMCTBA TPCYTOJILHUKOB.

5. IToBTOopeHue. Pemenue 3axa4. 84

Conep:xanue o0yuenus 8 kjaace

1. Yerbipéxyronbuuku. 144

MHOroyrojabHHK, BBITYKJIbI MHOTOYTOJIbHUK, YEeThIpeXyroiabHUK. [lapannenorpamm, ero
cBoiicTBa U npu3Haku. Tpanenus. IIpsmoyronsnauk, pom0, KBajpat, ux cBoiicrBa. OceBas 1
LEHTpaJIbHAasi CHMMETPHH.

OcHoBHasl 11€7Ib — U3Yy4YUTh HanloJiee BaXKHbIE BUbl YETHIPEXYTOJbHUKOB — Mapajuieorpamm,
MPSIMOYTOJIbHUK, pOMO, KBaJpat, Tpaneuus; AaTh MpeicTaBiIeHne 0 GUrypax, ooagaronmx
OCEBOW WJIM LIEHTPAIbHOU CUMMETPHUH.

2.I1nomwann. 14 4.

ITonaTue nuomaam MHOroyrosibHuKa. Ilnomanu npsMoyrojipHUKa, NapauieIorpaMmma,
TpeyroibHUKa, Tpanenuu. Teopema [Iudaropa. OcHOBHas 1eTb - PACHIUPUTD U YIITyOUTh
MOJIy4eHHBIE 5 - 6 Kilaccax MpeACTaBIEeHUs yyaluxcsi 00 U3MEPEHUH U BBIYMCIICHUH TUIOIIaIeH;
BBIBECTH (POPMYIIBI IJIOLIA Il MPSAMOYTOJIbHHKA, ApaIeIOrpaMMa, TPEYTOJIbHUKA, TParelny;
JI0Ka3aTh OJIHY U3 TJIaBHBIX TE€OpPEM reomeTpun — Teopemy [ludaropa.

3. [lomo6HbIe TPpeyroabHUuKM. 19 u.

[Tono6usle TpeyroapHuk. [Ipru3Haku nogodus TpeyroinbHUKOB. [Ipumenenne nonoodus k
JOKa3aTeJIbCTBY TEOPEM U PelIeHuIo 3a1a4. CHHYC, KOCHHYC U TAHT€HC OCTPOTO yria
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.



OcHoBHasl 11€JIb — BBECTH MOHATUE MOJOOHBIX TPEYTrOJbHUKOB; PACCMOTPETH MPU3HAKU
MOI00MsI TPEYTOIBHUKOB U UX MIPUMEHEHHUS; CIICNIaTh TIEPBHII [Iar B OCBOCHUH yJaIlUMUCS
TPUTOHOMETPUYECKOI0 anmnapara reoMeTpUu.

4. OKpyXKHOCTD. 17 4.

Bsaumnoe pacronoxxenue npsaMoi 1 okpyxHoctu. KacaTtenbHas K OKpY>KHOCTH, €€ CBOMCTBO U
npu3Hak. LleHTpanbHble U BucaHHbIe yriibl. UeTbipe 3aMeuaTeNibHble TOUKH TPEYroJIbHUKA.
Bnucannast u onvcanHasi OKpy>KHOCTH.

OcHOBHas 11€7Ib — PACIIUPUTH CBEACHHUS 00 OKPY>KHOCTH, ITOJy4YE€HHBIC YHalIUMHCS B 7 KJlacce;
U3YYUTh HOBBIE (DaKThl, CBSI3aHHBIE C OKPY’KHOCTBIO; IO3HAKOMUTD YUYAIIUXCSI C YETHIPbMSI 3aMe-
4aTeJIbHBIMA TOYKAMHU TPEYTOJIbHUKA.

5. [loBTOpenue. Pemenue 3agay. 4 4

Coaep:xanue o0yyenus 9 kiacc
1.BexTopsbl. 8uacoB

ITonstue BCKTOpaA. PaBenctBo BCKTOPOB. Crno’keHue U BEIYUTaHHE BCKTOPOB. YMHOXKEHHE
BCKTOpPA Ha YHCJIO.

OcHoBHas ocib- (I)OpMy.TII/IpOBaTB OIIPCACIICHUA U HWIUIFOCTPUPOBATDL ITOHATHUA BEKTOPA, €TI0
JJIMHBI, KOJJIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH BBCIACHHC MTOHATHH U ,HeﬁCTBHﬁ,
CBA3aHHLBIX C BEKTOPaMH, COOTBCTCTBYIOIIUMHU IIPUMEPAMH, OTHOCAIIUMHUCA K (1)I/I3I/I‘~IGCKI/IM
BCKTOPHBIM BCIIMYMHAM; IIPUMCHATH BEKTOPLI U JIEUCTBUS HAJT HUMH IIpHu pCUHICHUHU
reOMCTPHUYCCKUX 3aaa4

2.Metoa koopauHat. 10 4

PasnosxeHne BekTopa 1o 1ByM HEKOJUIMHEapHbIM BekTopaM. Koopannarts! BekTopa. IIpocreii-
IIMe 33J1a4¥ B KOOPJAMHATAX. Y paBHEHMS OKPYKHOCTH U NpsAMOU. [[puMeHeHnne BEKTOpoB u
KOOPAMHAT IIPU PELICHUH 3a1a4.

OcHoBHas LECJIb — HAYUYUTh YUallIUXCA BbIIIOJIHATD HeﬁCTBHH HaJa BEKTOpaMHU KakK
HaIlpaBJICHHBIMHU OTPE3KaMH, YTO BaKHO JJISI IPUMCHCHUA BEKTOPOB B (I)I/I3I/IK6; ITO3HAKOMMUTH C
HCIIOJIB30BAHHUEM BCKTOPOB U METOJIa KOOPAWHAT MPHU PCIICHUU I'COMCTPUUCCKHUX 3a/1a4.

3.CooTHOLIEHHS MeKAY CTOPOHAMM M YIJIaMH TpeyroJibHuKa. CkajasipHoe pou3Be/leHue
BEKTOpOB. 11 4.

CI/IHyC, KOCHUHYC U TAHT'CHC YyTJIa. TeopeMH CHUHYCOB U KOCHUHYCOB. Pemienue TPEYTrOJIbHUKOB.
CKaJ'ISIpHOG IMPOU3BCACHUC BEKTOPOB U €TI0 MPUMECHCHUC B TCOMETPUUICCKUX 3aJjavyax.

OcHoBHasl 11e/1b — Pa3BUTh YMEHUE YJallluXCsl IPUMEHATh TPUTOHOMETPUUECKUN anmnapar npu
peLICHUU T€OMETPUYECKUX 3a/1a4.

4. ITMHA OKPYKHOCTH M IIOIAAb Kpyra. 12 u.

HpaBI/IHBHBIe MHOI'OYT'OJIbHUKH. OKPY)KHOCTI/I, OIMMCaHHAas OKOJIO IPAaBUJIBHOI'O MHOI'OYI'OJIbHHUKA
Y BrMcaHHas B Hero. [locTpoeHune npaBuiibHBIX MHOTOYTOJIBHUKOB. JlJIMHA OKPY>KHOCTH.
[Tnomane kpyra.

OcHoBHas LEJIb — paCIIuPUThb 3HAHUEC YHAIIUXCA O MHOT'OYT'OJIBHUKAX; paCCMOTPETh ITOHATHUA
JAJIMHBI OKPYKHOCTH U IIJIOIIAaAXW Kpyra u (bOpMy.]'II)I JUIA UX BBIYUCJICHHS.

5./IBuzkeHusi. 8 yacon



OTtobpaxenue miockoct Ha ceOs1. [Tonstue amxeHus. OceBas U IEHTpaIbHAs CHMMETPHH.
[TapamtensHbiil nepenoc. IloBopor. Hanoxenus u qBUKEHUS.

OcHoBHas LECJIb — IO3HAKOMUTDH YYalllUXCs C IOHATHEM JABUXKCHHUA U €TI0 CBOﬁCTBaMH, C
OCHOBHBIMH BUJaMH HBHX(CHHﬁ, B3aIMOOTHOIIICHUAMHU HAJIOKSHUH 1 HBH)KCHHﬁ. I[BI/I)KCHI/IC
IIJIOCKOCTH BBOJHUTCS KaK 0T06pa)KeHI/I€ IIIIOCKOCTH ce651, COXpaHArOIICC paCCTOAHUC MCIKIY

TOYKaMH.

6. O0 akcumoMax reoMeTpHu. 2 yaca
Becena 06 akcuomax reoMeTpuu.
OcHoBHas 11e1b — AaTh OoJiee TIIy00Koe MpeICTaBlIeHHE O CUCTEME aKCHOM TUIAHUMETPUH U
aKCMOMATHYECKOM MeTOjie. B JaHHOM TeMe paccKa3bIBaeTCs O pa3IMYHBIX CHCTEMAX aKCHOM
reoMeTpru, B HaCTHOCTH O PA3JIMYHBIX crocobax BBCICHHA MMOHATHA PAaBCHCTBA (I)I/II‘yp

7. HauajbHble cBeJleHHsl U3 cTepeoMeTpuu. 8 yacoB

[Ipenmer crepeomerpun. ['eomMmeTprueckue Tena U NOBEPXHOCTU. MHOIOIrpaHHUKHU: [TPU3Ma,
napajuiefienunea, nupamuaa, Gopmys s BEIYUCICHUS UX 00beMOoB. Tena u moBepXHOCTH
BpAaICHHs: HWIMHAP, KOHYC, cdepa, map, GopMyIisl Ui BEIYUCICHHS WX TUIOMIAICH
MOBEPXHOCTEN U 0OHEMOB.

OcHoOBHas 11€J1b — JaTh HavyaJbHOE MPEJICTABICHUE O TelaX U MOBEPXHOCTSAX B MIPOCTPAHCTBE;
MO3HAKOMUTH YYAIIUXCSI ¢ OCHOBHBIMH (POpMYJIaMu JIJIsl BRIYUCIICHHUS TUI0HIa/Iel TOBEepXHOCTEH
1 00BEMOB TEJI.

8. IloBTopenue. Pemenne 3axa4. 9uyacon

TemaTuuyeckoe NJIAHMPOBAHNE

I'eomeTpus 7

No OcHOBHOE coiep:KaHMe N0 TeMaM Koa-Bo Koa-Bo
JacoB KOHTPOJIbHBIX
pador
1 HauanbHble reOMETPUYECKUE CBEACHMS 12 1
2 TpeyronbHuKH 18 1
3 [NapannenbHbie TpSIMbIC 12 1
4 CooTHOIIEHUS MEXAY CTOPOHAMH U YTJIaMH TPEYTOJIbHHUKA 18 2
5 [ToBTOpeHue 8
Hroro 68 5
I'eomerpus 8
Ne OcHoBHOE coiep:kaHMe 10 TeMaM KoJua-Bo Koa-Bo
JacoB KOHTPOJIbHBIX
pabort
1 YeTbIpEXyTroabHUKI 14 1
2 IImomans 14 1
3 [TopoGHbIE TPEyrOIBLHUKH 19 2
4 OKpy>XHOCTh 17 1
5 [loBTOpenue. Pemenue 3amau 4
Hroro 68 5




I'eomeTpus 9

Ne OcHOBHOE cofepKaHKue 0 TeMaM Kou-Bo KoJu-Bo
4acoB
KOHTPOJIBHBIX
padoTt
1 BekTopsl 8
2 MeToa KOOpauHAT 10 1
3 CoOTHOIIEHUS] MEXYy CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA. 11 1
CkaJsipHOE€ TPOU3BEICHNE BEKTOPOB
4 JlIrHa OKpY’KHOCTH M IIJIOIIAb Kpyra 12 1
5 JBmxenus 8 1
6 HauvanbHble CBEACHUS U3 CTEPCOMETPHH 8
7 006 akcromax IIIaHUMETPHUH 2
8 [loBTOpenue. Pemenue 3amau 9 1
HTOr0 68 5

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4€OHOI0 MpeaMeTa

reomMerpun B /—9 Kjaccax
7 knace
Harnsignasi reomerpus
OOyyaromuiicss Hay4YnTCo:

1) pacrio3HaBaTh Ha YepTekax, PUCYHKAX, MOJICIISIX M B OKPYXKAIOIIEM MHUPE IIIOCKHE 1
IIPOCTPAHCTBEHHbIE T€OMETPUUECKUE (DUTYPBI;

2) pacrio3HaBaTh pa3BEPTKH KyOa, IPSIMOYTOJIbHOTO Mapaliesenue/a, IPaBuIbHON MHpaMU/Ib,
LHWIMH]IPpA U KOHYCA;

3) onpenensATh Mo JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYPHI JIMHEHHBIE pa3Mepbl caMoil GUTypsbI
1 Ha000poT;

4) BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapauiesenurea.
Oo0yuawmuiicst noayuum 603MOHCHOCHLb:

5) eviuucames 00bEMbL NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX PUSYD, COCMABNEHHBIX U3
NPAMOY20IbHLIX NAPALLENeNUneo0s;

6) yenyoums u pazeums npedcmagienus 0 npoCMpPaHCMEEHHbIX 2e0OMEeMPUYECcKUX Gueypax;
7) npumensime nousmue pazeépmru OJisl GbINOIHEHUS NPAKMUYECKUX PACYEMO8.
8 ki1ace
I'eomerpuueckue purypsl
Oo0yuaromuiicst HAYYHTCS:

1) MOJIb30BATHCA A3BIKOM I'€COMETPHUU IAJId OIMMCAHUA MMPECAMETOB OKPYKAOMICTO MUPA U UX
B3aMMHOT'O pacCIlIOJIOXKCHUSA




2) pacro3HaBaTh M H300pakaTh Ha YePTEkKaX U PUCYHKAX FCOMETPHUUECKUE PUTYPBI U X
KoH(UTYypanwu;3) HaXOAUTh 3HAYCHUS IJTMH JTUHEHHBIX 3JIEMEHTOB (DUTYP U UX OTHOIIEHUS,
rpanycHyro Mepy yrioB ot 0 1o 180°, mpuMeHsis onpeiesieH s, CBOMCTBA U MPpU3HAKK (PUryp u
WX 3JIEMEHTOB, OTHOIIICHUS (HUTYp (paBEHCTBO, OI00KME, CAMMETPHUH, TIOBOPOT, MAPAILICIbHBIN
MepPEeHoC);

4) onepupoBaTh ¢ HAYAITBHBIMU MTOHATHSIMU TPUTOHOMETPHHU U BBIIOIHSATH JJIEMEHTAPHbIC
orepauuu HaJ QyHKIUSAMH YTIIOB;

5) pemark 3a/1a4u Ha JI0Ka3aTENLCTBO, ONMUPASCh HA U3YYCHHBIC CBOCTBA (DUTYp M OTHOLICHUI
MEX/y HUMU U IPUMEHSS U3Y4EHHbBIE METO/bI 10KA3aTEIbCTB;

6) peiaTh HCCIIOKHBIC 3ala4i Ha IIOCTPOCHUC, IPUMCHAA OCHOBHBIC aJITOPUTMBI TIOCTPOCHUS C
IIOMOINBIO HUPKYJIIA U HHHeﬁKH;

7) pemiath NPOCTEHINNE MIAHUMETPUIECKUE 3a1a4H B TPOCTPAHCTBE.
Ooyuaroiuiicst noyuum 603MOHCHOCHLb:

8) osnaoemv memooamu pewenus 3a0a4 Ha BbIYUCACHUS U OOKA3AMENbCMEA. MEMOOOM O
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa Bapuanmos u Memooom eoOMempuUdecKux
Mecm mouex;

9) npuobpecmu onvlm npumeHeHus: aneedPAUYECcK020 U MPULOHOMEMPUYECKO20 ANNApama u
uoetl 08UNCEHUSI NPU PEULeHUU 2e0MeMPUIEeCKUX 3a0a4;

10) osnademv mpaduyuonnoil cxemou peuienust 3a0a4 Ha NOCMPOEHUEe C NOMOUWbIO YUPKYIISL U
JIUHENKU: aHanu3, NOCmpoeHue, 00Ka3ameaibCmeo U UCCie008aHuUe;

11) nayuumocs pewams 3a0a4u Ha NOCMPOCHUE MEMOOOM 2COMEMPUYECKO20 MeCIA MOYeK U
MemoooM HOO0OUSL,

12) npuobpecmu onvim ucciedosanus c60UCME NIAHUMEMPUUECKUX PU2yp ¢ NOMOUBIO
KOMNBIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim vinonnenus: npoexmos no memam. «I eomempuyeckue npeobpazosanus
Ha naockocmuy, «Ilocmpoenue ompeskoe no gpopmyner.

N3mepenne reoMeTpu4ecKnX BeTUYHH
OOyyaromuiics HAy4YnTCs:

1) ucronp30BaTh CBOMCTBA M3MEPEHHUSI UTHH, IJIOIIA/ICH U YITIOB MPH PELICHUH 33]a4 Ha
HAaXO0XIEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPY>KHOCTH, TPalyCHON MEpbI

yria;

2) BBIYMCIIATH JAJHHBI IMHEHHBIX DJIEMEHTOB (DUI'Yp M UX YTJIbI, HCIIOJB3Ysl GOPMYIIBI ATHHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, (GOpMYJIbI IJI0LaAen puryp;

3) BBIUUCIATH TUIONIAIU TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, TTAPAJUICIIOrPAMMOB, TPAIISIHH,
KpPYTOB U CEKTOPOB;

4) BBIYUCIIATH JUTUHY OKPYXHOCTH, [UTMHY JYTH OKPYKHOCTH;

5) periath 331241 Ha TOKA3aTEIBCTBO C UCIOIb30BAaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH M JJTHHBI
YT OKPY>KHOCTH, GOPMYIT TUIOIIaAeH Quryp;

6) peliaTh NPAKTUYCCKUC 3aa9U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUICCKUX BCIIMYNH
(I/ICHOHBSyﬂ npu HCO6XOI[I/IMOCTI/I CIIPpaBOYHHUKU U TCXHUYCCKUC CpeI[CTBa).

Oo0yuawuiicst noayuum 603MOHCHOCHLb:



7) svluucisame niowaou Gueyp, COCMAasieHHbLX U3z 08YX uiu bojiee NPAMOY20IbHUKOS,
napanienocpammos, mpeyeoibHuKos, Kpyaa u cekmopad,

8) BblHYUCTIAMb nﬂou;a()u MHO20Y20IbHUKOB, UCNOIb3YA OMHOUEHUA PABHOBEIUKOCMU U
pasrHococmaejienHocmu,

9) npuobpecmu onvim npumeHenus aneedPAUYecKo20 U MpU2OHOMEMPUIECK020 Annapama u
uoetl 0BUICEHUS NPU PeueHUU 3a0ay Ha 8bIYUCTEHUe NIOWAJell MHO20Y2O0IbHUKOE.

9 kaacc
Koopaunarsi
BbInycKHUK HAYYHMTCS:

1) BBIYUCIIATE JJIMHY OTPE3Ka 110 KOOpAWHATaAM €TI0 KOHIIOB; BBIYHUCIIATE KOOPAUHATEI CCPEANHBI
OTpPC3KaA,

2) WCIT0JIb30BaTh KOOPAWHATHBIN METO/I IS U3YUCHHSI CBOMCTB MPSMBIX U OKPYKHOCTEH.
BbINyCKHUK noIyUum 603moiucHOCHb:
3) osnademv KOOPOUHAMHBIM MEMOOOM PEULeHsl 3a0aY HA BbIYUCTCHUE U OOKA3AMENbCMEO;

4) npuobpecmu onvim UCnOIb308AHUSL KOMILIOMEPHBIX NPOSPAMM OJis AHANU3A YACTIHBIX
ClIyuaes 83aUMHO20 PACNONIONCEHUS OKPYHCHOCIEU U NPAMbIX,

5) npuobpecmu onvim evinonnenus npoekmos Ha memy «llpumenenue KOOPOUHAMHO2O MemoOa
npu peutenuy 3a0a4 Ha 8bIYUCTIeHUE U OOKA3AMENbCBOY.

BekTopsl
BbInyCKHUK HAay4YuTCH:

1) omepupoBaTh ¢ BEKTOpaMHU: HAXOJAUTh CyMMY U Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX
F€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN IIPOU3BEICHUIO 3aJaHHOT0 BEKTOpa Ha YUCIIO;

2) HaXOJUTh Il BEKTOPOB, 3aJaHHBIX KOOPJAUHATAMHU: JTTMHY BEKTOPA, KOOPHHATHI CYMMBI U
Pa3HOCTHU ABYX U 00Jiee BEKTOPOB, KOOPIMHATHI MIPOU3BEACHHUS BEKTOPA HA YUCITO, IPUMEHSIS
MIPU HEOOXOIMMOCTH COUETATENbHBIH, MePeMECTUTENbHBIN U pacpeeIUTENbHBIN 3aKOHBI,

3) BBIUUCIIATE CKAJIAPHOC IPOU3BCACHUEC BEKTOPOB, HAXOAUTD YI'OJI MCXKY BEKTOPAMU,
YCTAaHABJIMBATDb NEPICHAUKYIIIPHOCTD IIPSAMBIX.

BbINYCKHUK nOIyuUm 603MOMCHOCHLb:
4) osnademv 6eKMOPHLIM MEMOOOM OISl PEUEHUS. 3a0a HA 8bIYUCLEHUE U OOKA3ZAMENbCIEO,

5) npuobpecmu onvim evinonnenus NPoekmos Ha memy «IIpumenenue eKMopHoO2o Memooa npu
peuteHuly 3a0ay Ha GblYUCTIeHUe U O0KA3AMeNbCMBOY.

Kpumepuu OUEHOK no ceomempuu

1.Cognepxanue 1 00beM MaTepHana, MojJiexallero npoBepke, onpeneisercs nporpammon. [pu
IMPOBEPKE YCBOCHUA MaTCpHraia HY>KHO BBIABIIATH IMOJIHOTY, IPOYHOCTb YCBOCHHA YYAIlIUMUCA
TEOPUU U YMEHUS NPUMEHSATD €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaLUsX.



2.0cHOBHBIMU (hOpMaMU MPOBEPKHU 3HAHUM U YMEHUN yJaIIUXCS 110 MATEMATHUKE SBIISIOTCS
MUCHbMEHHAs! KOHTPOJIbHAS paboTa U YCTHBIN OIpPOC.

HpI/I OLCHKEC MMCbEMEHHBIX U YCTHBIX OTBETOB YUUTCEIIb B IICPBYIO OUYEPEAb YUYUTHIBACT
IIOKAa3aHHbIC YYAIlIMMHCA 3HAHUA U YMCHUS. O1eHKa 3aBUCHT TaK)Ke OT HAIMYUS 1 XapakKTepa
HOFpeLHHOCTeﬁ, AONYIICHHBIX Y4alllUMHUCA.

3. Cpenu MOTPENIHOCTEH BBIACISIOTCS OMUOKH U Helo4eThl. [1orpenHOCTh cuuTaeTcst OMmMOKOH,
ecIIy,

OHAa CBHUJIETEJIbCTBYET O TOM, UTO YYEHUK HE OBJIa/Ie] OCHOBHBIMU 3HAHUSIMU, YMEHUSIMU,
YKa3aHHBbIMH B

Iporpamme.

K HEA0YETaM OTHOCATCS IMOIrpCIIHOCTHU, CBUACTCIBCTBYIOINHUE O HEAOCTATOYHO ITIOJTHOM HJIN
HEAOCTATOYHO IMTPOYHOM YCBOCHHU OCHOBHBIX 3HAHUH U yMeHI/Iﬁ uau 00 OTCYTCTBHUU 3HaHI/II7I, HC
CUUTAOMUXCs B IIpOrpaMmMe OCHOBHBIMU. HC,I[OLICTaMI/I TAKXKE CYUTAIOTCS: IOI'PEIIHOCTH,
KOTOPLIC HE ITPUBECJIN K HCKAKCHHUIO CMbICJIA MTOJTYYCHHOT'O YYCHHUKOM 3aJaHuA UIIN crocoba ero
BBIITOJIHCHHS; HCAKKYpaTHAA 3aIlIUCh; He6pe)KHO€ BBIIIOJIHCHUEC YCPTCIKA.

I'panuna Mexxay omMOKaMu M HeI0UETaMHU SBJISICTCS B HEKOTOPOM cTeneHu ycioBHOU. [Ipu
OJTHMX OOCTOSTENBCTBAX JIOMYILEHHAs YUaIllUMUCS MOIPEIIHOCTh MOXKET PacCMaTpUBaThCs
YUUTEJIEM KaK OLIMOKa, B IpYroe BpeMsl U P APYruX 0OCTOSITEIbCTBAX — KaK HEI0YET.

4, 33,[[3.HI/I$I AJIs1 YCTHOT'O U IIMCBMCHHOT'O OIIPOCa yHaIllluXCs COCTOAT U3 TCOPECTUUCCKUX
BOIIPOCOB M 3aa4a4.

OTBeT Ha TEOPETUUECKUM BOIIPOC CUUTAETCS O€3YIIPEUHBIM, €CIIH [10 CBOEMY COAECPKAHUIO
MOJIHOCTBIO COOTBETCTBYET BOIPOCY, COACPKHUT BCe HEOOXOIMMbIE TeOpeTUYeCcKre (PaKThI 5
000CHOBaHHBIC BBIBOJIBI, 4 €r0 U3JI0KEHUE M MUCbMEHHAs 3allCh MATEMATHYECKH TPAMOTHEI U
OTIIMYAIOTCS MOCJIEIOBATEIbHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3anaun cuntaetcst 0€3ynpeyHbIM, €CJIM PABUIIBHO BBIOpaH CIIOCO0 penieHus,
caMOpeIlIeHNe COITPOBOXKIAETCS HEOOXOAMMBIMU OOBSICHEHUSIMH, BEPHO BBIIIOJIHEHbI HY)KHbIE
BBIUUCIIEHUS U TPeoOpa30BaHusl, OJy4eH BEPHBII OTBET, IIOCIEJOBATENBHO U aKKYPaTHO
3aIlMCaHO PEIICHUE.

1. Omenka oTBeTa yJamerocs pu yCTHOM U IIICBMEHHOM OITPOCE MPOBOAMUTCS 110
NATUOAIIIBHON CUCTEME, T. €. 32 OTBET BBICTABIIAETCS OJIHA U3 OTMETOK: | (I10X0), 2
(HEeYIOBIETBOPHUTENBHO), 3 (YIOBIETBOPUTENHHO), 4 (XOpoI110), 5 (OTIAUYHO).

2. Y4uTelb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET Ha BOPOC HITH
OpUTMHAJILHOE PEUIEHUE 33/1a4, KOTOPbIE CBUAETEIBCTBYIOT O BHICOKOM
MaTeMaTHYeCKOM Pa3BUTHH YYaILIETOCs; 3a pelieHue 0osee CI0KHON 3ajaul UIH OTBET
Ha 6oJiee CI0XKHBIA BOMPOC, MPEATOKEHHBIE YUallleMycsl JOMOIHUTEIBHO TOCTe
BBITIOJTHEHUS UM 3aJJaHUH.

Kpumepuu owiuoox

K rpy0bIM ommbkam oTHOCSTCS OMKUOKH, KOTOphle 0OHAPYKUBAIOT HE3HAHUE YUaIlUMUCS
(dbopMyI1, IpaBUI, OCHOBHBIX CBOICTB, TEOPEM M HEYMEHHUE UX NMPUMEHSATh; HE3HAHUE IPHEMOB
pelIeHns 3a/1a4, pacCMaTPUBAEMBbIX B YUEOHHKAX, a TAK)KE BBIUMCIUTENbHBIE OINOKH, €CIIN OHU
HE SIBJISIFOTCS OIUCKOM;

K HerpyObIm ommlOkaM OTHOCSATCS: TOTEPST KOPHS HIJIM COXPAHEHHUE B OTBETE MTOCTOPOHHETO
KOpHsI; 0TOpackiBaHue 0€3 0OBSICHEHUH OJTHOTO U3 HUX U PaBHO3HAYHBIE MIM;



K HenoueTam OTHOCATCA: HEPALIMOHAIBHOE PEHICHHUE, OIMMCKH, HEJOCTaTOYHOCTD UIIU
OTCYTCTBHE MOSICHEHUH, 000CHOBaHUH B pEIICHUSIX

Ouenka YCHIHbIX OmM6emoe yuaniuxcs

OtBer OLICHUBACTCsA OMMEmKOU «J», ecin YUYCHHUK:

e TIOJTHO PACKPBLI COJIEPIKaHKE MaTepraia B 00beMe, IPEyCMOTPEHHOM MTPOTPaMMOii 1
YYCOHHKOM,

e  M3JIOXWJI MaT€puall rpaMOTHBIM A3BIKOM B onpeneneHHoﬁ JIOTHYECKOU
IOCICa0BAaTCIBHOCTHU, TOYHO

KCIIONB3Ysl MAaTEMATUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY)
e MPaBUIHHO BBIMOJIHUI PUCYHKH, YEPTEKH, TpaUKH, COMYTCTBYIOLUE OTBETY;

e MOKa3all yMEHUE WIUTIOCTPUPOBATh TEOPETUUECKHE MOJI0KEHUSI KOHKPETHBIMU
puMepamu,

IIPUMCHATH UX B HOBOH CUTyallH IIPU BBIIIOJIHCHUHN IPAKTUYCCKOT'O 3a/laHU;

e IPOJEMOHCTPUPOBAJ YCBOCHHE PaHEE N3YUEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(OPMHPOBAHHOCTb M YCTOHUMBOCTb MCIIOJIb3YEMbIX IPU OTPAOOTKE YMEHHI U HaBBIKOB;

e OTBEYAJ CAaMOCTOATCILHO 0€3 HaBOAAIIUX BOIIPOCOB YUHUTCIIA. Bo3MOXHEI OJIHa - ABC
HCTOYHOCTH IMPHU OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAAKAaX, KOTOPBIC
YUYCHHUK JICTKO UCIIPABUII 110 3aMCUYAHUTO YUUTCIIA.

OTBeT OLICHUBACTCA OMMEMKOU «4», eCIIN OH YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I$IM Ha
OLICHKY «5 », HO IIpX 9TOM UMECCT OJIMH U3 HCIOCTATKOB!

e B HU3JIOKCHUHN NOITYHICHBI HeOOoIbIINe Hp06eJ'ILI, HC NCKa3HMBIIKUEC MAaTCMATHYCCKOC
COACPIKAHUC OTBCTA,

e JONYIICHBI OJJWH - IBA HEAOYCTA ITPU OCBCHICHUH OCHOBHOT'O COJACPIKaHNA OTBETA,
HCITPABJICHHLIC IO 3aMCYaHHUIO YUHUTCIIA,

e JOMYIICHBI omuoOKka niu 0oJjiee JABYX HEAOYCTOB IIPU OCBCIICHNH BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLIC 110 3aMCYAHUIO YIHUTCIIA.

Ommemka «3» CTaBUTCS B CICAYIOIUX ClTydasX:

e HEMOJIHO WIH HEIOCIEA0BATEIBHO PACKPBITO COEpKAHUE MAaTEPHAIa, 110 IIOKa3aHO
oO1iee MOHMMaHKUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTaTOUHBIE JISI
JaTbHEHIero yCBOeHus MporpaMMHOIo Marepuaia (onpeeneHHble «TpedoBaHusIME K
MaTeMaTHYeCKOM MOJIrOTOBKE yYaIIUXCA»);

e HMCIHWCH 3aTPYAHCHUSA W JOIMYIICHBI OINOKH B ONpECaAcCIICHUU HOHS[TI/II\/'I,
HCIIOJIb30BAHUM MaTeMaTHICCKOM TEPMHUHOJIOTUH, YEPTEIKAX, BBIKJIaJIKAX, UCIIPABJICHHLBIC
IMOCJIC HECKOJIbKHUX HABOJAAIINX BOIIPOCOB YUUTCIIA,

e YYEHHUK HE CIPABUIICSI C IPUMEHEHUEM TEOPUHU B HOBOU CUTYyAIMU MIPU BBIIOJIHEHUHU
MPAKTUYECKOTO 3aJaHusl, HO BBITTOJTHIUI 33/IaHHS 00S3aTEIIBHOTO YPOBHS CIIOKHOCTH T10
JIaHHOU TeMe;

e IIpH 3HAHHUU TCOPCTUYCCKOI'O MaTCpHraia BbIABJICHA HCAOCTATOYHAA C(I)OpMI/IpOBaHHOCTB
OCHOBHBIXyMeHI/Iﬁ 1 HaBBIKOB.

Ommemka «2» CTaBUTCA B CIEAYIOIIUX CIy4asx:



e HE PacKpbITO OCHOBHOE COJIepKaHNEe YIeOHOTO MaTepHala,

e 00HapYXEHO HE3HAHHE WK HETOHUMAaHUE YICHIUKOM OOJBIIICH Wi Haubosee BaKHON
94acTH y4eOHOTr0 MaTepHaa,

e JIONYLICHbI OIINOKY B ONPEINIEHUH TOHITUH, TP UCIIOJIb30BAaHUM MAaTEMaTHUECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEkKaxX WM TpaduKax, B BEIKIAIKAX, KOTOPbIC HE
HCIIPABJIEHBI [10CJIE HECKOJIBKUX HABOASAILMUX BOIIPOCOB YUUTEIIA.

Ommemxka «1» CTaBUTCS, €CIIU:

e YUYCHHK OOHApYKWJI MOJIHOE HE3HAHUE U HETIOHMMAaHUE N3y4aeMoro y4eOHOro MaTepuaa
WJIM HE CMOT OTBETHTh HU Ha OJIMH W3 MOCTABJICHHBIX BOIPOCOB TI0 U3y4acMOMY
Marepuaiy.

Ouyenka nucbMeHHbIX padOm yuauyuxcs
Ommemxka «5» CTaBUTCS, €CIIH:
e paboTa BBINOJIHEHA TTOJHOCTHIO;

e B JIOT'MYCCKUX PACCYKIACHUAX U 000CHOBaHUH pelicHud HET Hp06en013 n OIHI/I60K; B
PCUICHUU HECT MaTCMATHUYCCKUX OIINOOK (BOSMO)KHa OJHa HCTOYHOCTD, OIIMCKA, HE
SABJIAOMIAACA CIICACTBMEM HC3HAHUS NI HCIIOHUMaHU A yqe6H0ro MaTepI/IaJIa).

Ommemka «4» CTaBUTCS, €CIIU:

e paboTa BBIOJHEHA NOJHOCTHIO, HO 0OOCHOBAHMS LIIAr0B PEILICHUs HEAOCTATOUHBI (€CIIH
YMEHHE 000CHOBBIBATH PACCYKACHUS HE SBISUIOCH CIIEUATBHBIM 00BEKTOM IPOBEPKH );

e JIONYIICHA OJTHA OIIMOKA WITU JIBa-TPU HEJ0YETa B BHIKIIAJIKAX, PUCYHKAX, YePTekKax MU
rpadukax (eciim 3T BUJIbI paOOTHI HE SIBJISUTMCH CHIEIIUATBHBIM 0OBEKTOM IPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIU:

e JIOMYyIIEHBI O0Jiee OHOM OIMOKHU UK OoJiee ABYX-TPEX HEI0UETOB B BBIKJIAJKAX,
gyepTekax Win rpapukax, HO yJaluiics BiajaeeT 00g3aTeabHbIMI YMEHUSAMH 110
MIPOBEPSIEMON TEME.

Ommemxka «2» CTaBUTCS, €CIIU:

e JONYIICHBI CYNICCTBCHHLIC OIJ_II/I6KI/I, IMOKa3aBIIMUE, YTO y‘IaH_[I/II\/’ICH HC BJIaJCCT
00s13aTeIbHEIMU YMCHUAMU 110 I[aHHOfI TEME B MOJTHOM MEpe.

Ommemxka «1» CTaBUTCS, €CIIU:

e paboTa mokasaja MOJIHOE OTCYTCTBUE Y yUalIerocs 00s13aTebHbIX 3HAHUN U YMEHUM 110
MIPOBEPSEMOI TeME UM 3HAYUTENbHAS 4YacTh PA0OTHI BHIIOJIHEHA HE CAMOCTOSATEIHHO.



dNeKTpoHHble (LndpoBbie) 06pasoBaTeibHbIE pecypchbl
7 Knacc
1.4ucna 1 BblunCNeHUA. PaumoHanbHble Yucna . bubnunorteka LLOK https://m.edsoo.ru/7f415b90
2 Anrebpaunyeckue BbipaxeHus. bubnmoteka LLOK https://m.edsoo.ru/7f415b90
3 YpaBHeHua 1 HepaBeHcTBa . bubamoteka LLOK https://m.edsoo.ru/7f415b90
4 KoopanHaTbl 1 rpadumkn. GyHKumumn. bubnmoteka LLOK https://m.edsoo.ru/7f415b90
5 MoBTopeHue 1 0b6oblieHne. bubanoteka LOK https://m.edsoo.ru/7f415b90
8 KNIACC
1. Yncna v BblumcneHma. KsagpaTtHble KopHu. Bubanorteka LLOK  https://m.edsoo.ru/7f417af8
2. Yucna v BbluncneHus. CteneHb C UenbiM nokasatenem. bubnamnotexka LUOK https://m.edsoo.ru/7f417af8
3.Anrebpanyeckune BbiparkeHuaA. KBaapaTtHbli TpéxuneH. bubanoteka LLOK https://m.edsoo.ru/7f417af8
4. Anrebpanueckune BbipaxeHua. Anrebpanuyeckasa apobb. bubanorteka LLOK  https://m.edsoo.ru/7f417af8
5. YpaBHeHuA 1 HepaBeHcTBa. KBagpaTHble ypaBHeHus . bubanotexka LOK  https://m.edsoo.ru/7f417af8
6.YpaBHeHUA n HepaseHcTBa. Cuctembl ypasHeHM. bubanoteka LLOK https://m.edsoo.ru/7f417af8
7. YpaBHeHuA 1 HepaBeHcTBa. HepaseHcTtBa. bubanotexka LUOK  https://m.edsoo.ru/7f417af8
8. ®yHKuMK. OcHOBHbIe NoHATUA. BubanoTeka LLOK https://m.edsoo.ru/7f417af8
9 dyHKUMK. Yncnosble yHKUMU. Bubnnoteka LLOK https://m.edsoo.ru/7f417af8
10 MNosTopeHne u o6obuieHme. bubnnoteka LLOK https://m.edsoo.ru/7f417af8
9 KNACC
1.4Yucna u Bbluncnenns. encteutenbHble uncna. bubamnorteka LOK https://m.edsoo.ru/7f419d08
2.YpaBHEHUA N HepaBeHCTBa. YpaBHEHMA C 0aHOMN nepemeHHoW. bubanoteka LLOK https://m.edsoo.ru/7f419d08
3.YpaBHeHUs 1 HepaBeHCcTBa. CucTembl ypaBHeHUI. bubamoteka LLOK https://m.edsoo.ru/7f419d08
4. YpaBHeHuA 1 HepaBeHcTBa. HepaBeHcTBa. Bubaunoteka LLOK https://m.edsoo.ru/7f419d08
5 dyHKumn. bubnunoteka LUOK https://m.edsoo.ru/7f419d08
6. Yncnosble nocnegosartenbHocTU. bubaunoteka LUOK https://m.edsoo.ru/7f419d08

7.MosTopeHne, 0606uieHMe, cucTemaTm3auma 3HaHuin. bubanoteka LLOK https://m.edsoo.ru/7f419d08
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