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IlosicHuTeILHAS 3aMUCKA

Jlannasi paboyasi mporpamma o MaTeMaThke paspaboTaHa it OOy4eHHUs ydaluxcsi Ha YpOBHE
OCHOBHOTO 00miero  oOpa3oBaHuss MyHHIMITAIEHOTO OFOHKETHOTO 00I1Ie00pa3oBaTEILHOTO
yupexenus «Kazankas cpennsas oOmieoOpaszoBatenbHas 1ikosa» KpacHorBapgaeiickoro paiiona
benropoackoit o0nacTu.
Pabouas mporpamma no ydeOHOMY npeaMery «MaremaTuka» pazpaboTaHa Ha OCHOBE aBTOPCKHUX
nporpaMMm A.I'. Mepsnska, B.b. Ilononckoro, M.C. fxkupa u np. no «Anredpe» u «l'eomerpuny,
(cOopuuk pabGouux mporpamm MaremaTuka : paboune mporpammbel : 5—11 xmaccer /A. T.
Mepsnsk, B. b. Ilononckuit, M. C. Skup, E. B. bynko. — 2-e u3n., nepepad. — M. : Benrana-
I'pad, 2020).
Pabouass mporpamma mpenMeTa OpPHEHTHPOBAaHA Ha WCIIOJIB30BaHHE yIeOHOTO W IPOTPAMMHO-
METOIMYECKOTO KOMITIEKCA, B KOTOPBIN BXOIAT:
YuebHnux:
Aunreopa: 7 wmacc: yueonuk / A.I'. Mepsnsk, B.b. Tlomonckuii, M.C. SIkup: moja pemaxiuei
B.E.ITomonbckoro.-6-e u3m., crepeotun.-M : Bentana-I'pad, 2020.
Anrebpa: 8 wiacc: yueonuk / A.I'. Mep3nak, B.b. Tlomouckuit, M.C. Sxup: mon penakuuei
B.E.ITomonbckoro.-6-e u3g., crepeotun.-M : Ilpocsemenwne, 2021.
Anrebpa: 9 wiacc: yueonuk / A.I'. Mepsnak, B.b. Tlomouckuit, M.C. Sxup: monx pemakuueiu
B.E.ITomonbckoro.-6-e uzg., crepeotun.-M : Ilpocsemenune, 2022.
I'eomerpust: 7 xnacc: yueOnuk / A.I'. Mep3nsk, B.b. Tlomonckuii, M.C. Sxup: mosa penakmueit
B.E.Tlogonbckoro.-4-e uzn., crepeotun.-M : Benrtana-I'pad, 2020.
I'eomerpus: 8 xmacc: yueOnuk / A.I'. Mep3nsak, B.b. Tlomonckuii, M.C. Sxup: moja penakmueit
B.E.Tlogonbckoro.-6-e uzn., crepeotun.-M : [Ipoceemenne, 2021.
I'eomerpust: 9 xmacc: yueOnuk / A.I'. Mep3nsk, B.b. Tlomouckuii, M.C. Sxup: moja penakmueit
B.E.Tlogonbckoro.-6-e uzn., crepeotun.-M : [Ipoceemenne, 2022.
Yuebno-memoouueckas rumepamypa:
AnreOpa: AMIaKTUYECKHE MaTepuaibl: 7 KiIacc: MOCcOOHe s ydariuxcs oOIeo0pa3oBaTebHBIX
opranuzaruii / A.I'. Mepansak, B.b. [lononckuii, E.M. PabunoBuu, M.C. Sxup. — M.: Benrana-
I'pad, 2020
Anrebpa: AuIakTUYECKUE MaTepuaibl: § Kiacc: mocodue Juisl ydammxcsi oOuieoOpa3oBaTenbHBIX
opranuzaruii / A.I'. Mepsnsak, B.b. Ilononckuii, E.M. PabunoBuu, M.C. fkup. — M.: Benrana-
I'pad, 2021
Anrebpa: aunakTHUYecKue MmaTepuanbl: 9 kimacc: mocodue Uil ydammxcsi oOuieoOpa3oBaTebHBIX
opranuzaruii / A.I'. Mepansak, B.b. Ilononckuii, E.M. PabunoBuu, M.C. Skup. — M.: Benrana-
I'pad, 2022
I'eoMeTpus: qUAAKTUYECKUE MaTepHAalIbl: 7 KIIAcc: MOCOOUe Ui yJaluxcst 001eo0pa3oBaTeIbHbIX
opranuzaruii / A.I'. Mepsnsak, B.b. Ilononckuii, E.M. PabunoBuu, M.C. Skup. — M.: Benrana-
I'pad, 2020
I'eoMeTpus: quaakTUYECKUE MaTepHaIIbl: § KIIAcC: MOCOOUE ISl ydJaluxcsi 001eo0pa3oBaTeIbHbBIX
opranuzaruii / A.I'. Mepsnsak, B.b. Tlononckuii, E.M. PabunoBuu, M.C. Skup. — M.: Benrana-
I'pad, 2021
I'eoMeTpus: quaakTUYECKUE MaTepHabl: 9 Kilacc: MOCoOue Uil yJaluxcsi 001eo0pa3oBaTeNbHbBIX
opranmzanuii / A.I'. Mep3ansk, B.b. Tlononckuii, E.M. Pabunosuy, M.C. Skup. — M.: Benrana-
I'pad, 2022

HN3meHeHnnsi, BHeCeHHbIE B AaBTOPCKYI0 MPOrPaMmy:

B aBTOpCKYI0 IpOrpaMMy BHECEHBI CJIeYIOIIME H3MEHEHHA: B CBSI3H € TeM, YTO Y4eOHbIH rox
cocTasiisieT 34 yyeOHbIe HeleJIM KOJIHYECTBO 4YacoB B padoyeil MporpaMMe yMEHbIICHO Ha 5 B
KaxkI0M Kiaacce( 3 yaca 3a cueT aare0pbl M 2 yaca 3a c4eT reOMeTPHH B KaKI0M KJjacce)



Ilmanupyembie pe3y/ibTaTbl OCBOCHHUS Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE pe3yJjbTaThbl:

BOCIIUTAHUE POCCUMCKOM TPAKIAHCKOW HJICHTUYHOCTU: IIATPUOTU3MA, YBAXKECHUSA K
OteuecTBY, 0CO3HAHME BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;
OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh OOyYaromuxcs K
CaMOPAa3BUTHIO ¥ CAMO00OPA30BAHUIO HA OCHOBE MOTUBALIUH K 00YyYEHHUIO U [I03HAHUIO;
OCO3HaHHBIHM BBIOOP U MOCTPOEHUE JalbHEHIIEH NHANBUIY aJIbHOM TpaeKTopuu 00pa3oBaHus Ha
0aze OpUEHTHPOBKH B MHpE npodeccuii U mpo(ecCHOHAIBHBIX MPEANOYTCHUN C y4ETOM
YCTOMYMBBIX TO3HABATEIBHBIX MHTEPECOB, aTAKKE HA OCHOBE (POPMUPOBAHUS YBAKUTEILHOTO
OTHOILIEHHUSK TPYIy, Pa3BUTHE ONBITA Yy4aCTUs B COLIMAIILHO 3HAYUMOM TPYIE;

YyMEHHE KOHTPOJUPOBATH MPOLECC M pe3yabTaT y4yeOHOM U MaTeMaTH4YecKOM
JEeSATENBHOCTH;

KPUTHYHOCTh MBIIUICHHS, WHULMATUBA, HAXOJAYMBOCTb, AKTUBHOCTb IPHU PEIICHUU
MaTeMaTHYECKUX 3a7a4.

MeTaHpe}]MeTHbIe pe3yJjbTaThbl:

YMEHHE CaMOCTOSITEIbHO  OMpENEeNsATh e CBOEro  OOy4eHHUs, CTaBUTh W
dhopmyaupoBaTh s ceOsl HOBBIE 33auu B yuéOe, pa3BUBaTh MOTUBBI U WHTEPECHI CBOEH
MO3HABATEILHON NCATCILHOCTH;

YMEHHE COOTHOCHUTHh CBOMW JIEUCTBUA C IUIAHUPYEMBIMHU PE3YJIbTAaTaMH, OCYIIECTBJIATH
KOHTPOJIb CBOell JesiTeJIbHOCTH B MPOILIECCE IOCTHKEHUS pe3yJbTara, ONPEeAessTh
CrocoObl EUCTBUN B paMKaxX NpPEIOKEHHBIX YCIOBUNH M TpeOOBAaHUU, KOPPEKTHPOBATh
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIICICS CUTYallUEH;

YMEHHE OIpENeNsATh TOHSATHS, CO37aBaTh OOOOINEHMs, YCTAHABIMBATH AHAJIOTHH,
KJ1acCU(UITMPOBATD, CAMOCTOSITENTLHO BBIOMPATh OCHOBAHUS M KPUTEPHH JUTS KITAaCCH(PUKAIINH;

YMEHHE YCTAHABJIWBAaTh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccy:xaeHue, yMo3aKJ/juyeHue (MHIyKTHBHOE, JICTYKTUBHOE M TI0 aHAJIOTUH) U JENIaTh
BbIBO/IbI;

pa3BUTHE  KOMIIETEHTHOCTH B  OOJACTH  WCIOJIb30BaHUS  WH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

MepBOHAYAIbHBIC TPEACTABICHUS 00 HIeIX W O METOJax MaTeMaTHKH Kak o0
YHUBEPCAIBHOM fA3bIKE HAYKHM M TEXHUKH, O CPEICTBE MOJCIUPOBAHUSA SIBJICHUH U
MPOIECCOB;

yYMEHHUE BUJIETh MAaTEMAaTUUYECKYIO 33/1a4y B KOHTEKCTE MTPOOJICMHOM CUTYallMM B JPYTUX
JUCUUIUIMHAX, B OKPYXKAIOIIEH AKU3HMU;

YMEHHE HaxXOJUTh B PAa3JMYHBIX HCTOYHUKAX HHQOpMAIUIO, HEOOXOAUMYIO IS
pelIeHus MaTeMaTHYECKHX 33J1a4, U MPEJCTABIIATh €€ B IOHATHOW opMe, MPUHUMATD

pellieHHe B YCIOBUSIX HEINOJHOHW WM M30BITOYHOH, TOYHOM WJIM BEPOSITHOCTHOM
nHpopManuu,
YMEHHE TMOHUMAaTh M HCIOJh30BaTh MATEMAaTUUYECKHE CPEICTBAa HATJISAHOCTH (Tpadukwy,
TaOIUIIBI, CXEMBI U JIp.) TSl WIUTFOCTPAIIUH, UHTEPIPETAIINH, apTyMEHTAIUH;

YMEHHE BBIJBUTATh TUIIOTE3bl MPU PEIICHUHU 3a]aud, MOHUMATh HEOOXOIMMOCTh HUX
MIPOBEPKH;

MOHUMAHHUE CYIIHOCTH aJITOPUTMHUYECKUX TMPEANUCAHUN M yMEHHE JeHCTBOBATH B
COOTBETCTBUU C MPEJI0KEHHBIM alTOPUTMOM.

IIpenmeTHble pe3yJbTaThI:

1)

O0CO3HAHME 3HAYCHMS MAaTEeMaTUKHU IJIs IOBCEOHEBHOM JKM3HU YCJIOBCKA,



2) MPEJCTAaBICHUE O MaTEeMaTUYeCKON Hayke Kak cepe MaTeMaTH4ecKOi NesTeIbHOCTH, 00
JTanax e€ pasBUTHUs, 0 €€ 3HAUUMOCTH JJIs1 Pa3BUTHUA LUBWIN3ALUY;

3) pa3BuTHE YMEHUH palboTaTh C Y4EeOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BIIEKaTh HEOOXOAMMYI0O HH(POpPMAIHMIO), TOYHO M TPaMOTHO BBIPAXKAaTh CBOUM MBICIH C
MPUMEHEHHEM MAaTeMaTHYECKOW TEPMHHOJIOTUM W CHMBOJHKH, MPOBOJIUTH Kiaccu(uKanuy,
Joru4yeckue 000CHOBAHUS;

4) BJIajicHUE 0a30BbIM MOHATUIHBIM aIllIapaToM 10 OCHOBHBIM pa3zeiiaM COAEp KaHMUs;
5) CHCTEMaTHYEeCKHE 3HAHUS O (PYHKIMAX M KX CBOHCTBAX;
6) [IPAKTUYECKU 3HAYMMbIE MATEMATUYECKUE YMEHUSA U HABBIKU, UX IPUMEHECHUE K PELICHUIO
MAaTeMaTUYECKUX U HEMAaTEMAaTUYCCKUX 3a1a4, IIPEAIIO0JIararoliee yMEeHUs
. BBITIOJIHATB BBIYKMCIICHHUS C ICHCTBUTEIIBHBIMU YHCIIAMH,
. penaTh ypaBHEHHsI, HEPABEHCTBA, CHCTEMBbI yDABHEHHI 1 HEPABEHCTB;
. pelaTh TEKCTOBbIE 3aJayd apU(PMETHYECKUM CHOCOOOM, C TOMOIIbIO COCTABIEHUS U

peuieHust ypaBHEHM, CUCTEM YPaBHEHUIN U HEPABEHCTB;

o HCII0JIb30BATh aIreOpanyecKuil S3bIK JUIsl OMUCAHUSI IPEMETOB OKPYKaI0IIero Mupa
U CO3JaHHMSA COOTBETCTBYIOIIMX MaTEeMaTHYECKUX MOJENEeH; MPOBOJIUThH MPAKTUUYECKHUE
pacuéThl: BHIYUCICHHS CMPOLIEHTAMU, BBIYUCIICHUS C YHCIOBBIMU MOC/IEA0BATEIBbHOCTIMH,
BBIYHMCIICHUS CTATUCTUYECKUX XapAKTEPUCTUK, BBHITIOJHEHUE MPUOTMKEHHBIX BHIYMCIICHUI;
BBITIOJIHATH TOXK/IECTBEHHbIE MPE0OPa30BaHMsl pallMOHAIbHBIX BBIPAKEHUH;
BBITIOJIHATH OTIE€paIMy HaJ MHOKECTBAMU;
uccienoBaTh GYHKIIMH U CTPOUTH UX IPaQUKH;
YUTaThb M UCIOJb30BaTh HHGOPMALIMIO, TPEACTABICHHYIO B BHAE TaOJHUIIbI,
ararpamMmmsl (CTo04aToN Wi KpyroBoi);
o pelaTh npocTeiine KoOMOMHATOPHbIE 3aJaUH.

Iliianupyemblie pe3y/bTAaTbl 00yUeHUS IO ajaredpe
AnredOpanyeckue BbIpasKeHU s

Buinycknux nayuumes:

e ONEPUPOBATH TMOHATUSMHU «TOXJIECTBO», «TOXKIAECTBEHHOE MpPeoOpazoBaHuE), pelaTh
3a/1au, cojiepkaiire OykBeHHbIE TaHHbIE, padoTaTh ¢ GopMyIaMH;

e ONEPUPOBATH MOHITHEM «KBAJIPATHBIN KOPEHBY, IPUMEHSTH €r0 B BBIYMCIICHUSX;

e BBINOJHATH NPEOOpa3oBaHME BBIPAKECHMIM, COAEPXKAIIMX CTENEHH C  LEJIbIMU
MOKa3aTesIMU U KBaJpaTHbIE KOPHH;

e BBINOJNHATH TOXAECTBEHHBbIE TNPEOOpa3oBaHMs PALMOHANBLHBIX BBIPAKEHHM Ha OCHOBE
MIpaBWJI ACMCTBUI HAl MHOTOUJICHAMH U alre0panyecKuMu JpoOsMH;

© BBITNIOJIHATH Pa3JI0KEHHE MHOTOUICHOB HA MHOKHUTEH.

Buinyckruk nonyyum 03modcHocmy.!
© BBINOJHATH MHOTOIIATOBBIE NPEOOPAa30BaHMs PALMOHATIBHBIX BBIPAKEHHN, MPUMEHSS
HIMPOKHI HabOp cOCOOOB U MPUEMOB;
e IPUMEHATh TOXKJECTBEHHBbIE IpeoOpa3oBaHMs Il peUIeHus 3a4ad U3 pa3IMyHbIX
pa3zenoB Kypca.
YpaBHeHust

Buinycknux nayuumes:

® pelaTh OCHOBHBIE BU/IbI PALIMOHAIILHBIX YPABHEHHH C OJJTHOM TIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C IByMs IEPEMEHHBIMY;

e [IOHMMaThb YPAaBHEHUE KaK BaXHEHIIYI0 MaTEeMAaTUYECKyI0 MOJEIb JUIsl ONHCAHUA U



W3yYeHHs] Pa3HOOOPA3HBIX pEAIBHBIX CHUTYyallMd, peIaTh TEKCTOBBIC 3a/aud
anreOpanvecKuM METOIOM;

MIPUMEHSTH I'pauuecKre MPeACTaBICHUS U UCCIIeIOBaHHUS YPaBHEHU, NCCIICTOBAHMS U
pemeHI/m CUCTEM ypaBHeHI/Iﬁ C ABYMsL HepeMeHHLIMI/I.

Buinycknuk noayyum 03mModicHOCmb.!

OBJIAZIETh CTICUAIEHBIMU TPUEMaMHK PELICHNS YpaBHEHUI U CUCTEM YPaBHEHHIA; YBEPEHHO
MPUMEHSTH anmapar ypaBHEeHUH Ui PElIeHHs Pa3sHOOOpa3HBIX 3aJad M3 MaTeMAaTHKH,
CMEKHBIX MPEIMETOB, TPAKTUKH;

NPUMEHATh Trpaduyeckue TMpeNCTaBICHHs JUIsl HMCCICOBAHUS YpPaBHEHUH, CHUCTEM
ypaBHEHHH, COAEPKAIINX OyKBEHHBIC KO PHUIIMECHTHI.

HepaBencrBa

Buvinycknuxk nayuumces:
MOHUMATh TEPMHUHOJIOTHIO W CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM HEpPaBEHCTBA,
CBOMCTBA YHUCIIOBBIX HEPABEHCTB;

® pclluaTb JIMHEWHEBIE HCpaBCHCTBA C OI[HOI71 HepeMeHHOﬁ N UX CUCTEMBI; pCIIaTh KBAJIPATHLIC
HEpaBEHCTBA C OMOPOii Ha rpadUuecKue MpeICTaBICHHUS;
e MPUMEHSTH almapaT HEPaBeHCTB JUIsl pEelIeHMs 3a/1a4 U3 Pa3IMYHBIX pa3/ieioB Kypca.

Bbll’lyCKHuK noiyuyum 603MOHCHOCMDb.!

* OCBOWTH pPa3HOOOpa3Hble MPHUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTh
anmnapaT HEpaBEHCTB JUIs pElIeHUs Pa3HOOOpa3HbIX MaTeMaTHMUECKUX 3ajady, 3a1ad U3
CMEXHBIX IIPEIMETOB U IPAKTUKH;

IPUMEHATh IpaduyecKkue IPEeACTaBICHUS Ul MCCIEJOBaHUS HEPAaBEHCTB, CUCTEM

HEPaBEHCTB, COJEPKANIUX OyKBEHHBIE KOA(D(DHUITUEHTHI.
Yucii0Bble MHOKECTBA

Buvinyckuuk nayuumecs:

* [IOHUMAaThb TEPMHMHOJIOTUIO M CHMBOJIMKY, CBS3aHHbIE C MOHSTHEM MHO>KECTBA, BBIIOJHSThH
oTiepaly HaJIMHOXKECTBAMH;

* HCIO0JIb30BAaTh HAYAJIbHbIE MTPEJICTABICHHS O MHOXKECTBE JICHCTBUTEIILHBIX YHCEL.

Buinycknux nonyuum 603modxcnocms:

e pa3BHUBaTh NPECTABICHUE O MHOXKECTBAX;

e pa3BUBaTh NPEACTABICHUE O YHUCIC M YHCIOBBIX CHUCTEMax OT HATypaJbHBIX JO
JICVCTBUTEILHBIX YMCEI; O POJIU BHIYMCIICHUHN B TIPAKTHKE,

e Pa3BUTh W YIIYOWTh 3HAHWS O JCCATUYHOM 3allUCH  JICUCTBUTEIBHBIX YHCEI
(meprouYecKre 1 HeNePUOIMIECKUEe IPoon ).

DyHKUUH

Buinycknux nayuumes:
e MOHMUMAaTh M  HCIOJB30BaTh  (DYHKIMOHAIBHBIE  TOHATHUS, S3bIK  (TEPMHHBI,
CUMBOJINYECKHE 0003HAUCHUS);

CTPOUTH TPapUKH JIEMEHTAPHBIX (PYHKIUI, UCCIIEIOBATh CBOWCTBA YMCIOBBIX (DYHKIIHMIA
Ha OCHOBE U3YYCHUS MMOBEJICHUS UX I'PaPHKOB;

MOHUMAaTh (YHKIUIO KaK BAKHEHIIYID MaTEeMaTHYEeCKYl) MOJIENb JUIS ONHCAHWUSI
MIPOIIECCOB M SIBJICHUH OKPYXKAIOIIEr0o MHUpa, MPUMEHSITh (DYHKIIMOHATIBHBIN SI3BIK JIJIS
OTIMCaHUS U UCCIIEI0OBAHMSI 3aBUCMOCTEH MEX Ty QU3UUECKUMU BEITUUNHAMM,

MOHUMAaTh W HKCIIOJIL30BaTh S3bIK IMOCIEI0BATEILHOCTEH (TEPMHHBI, CHMBOJIMYCCKHE
0003HaYCHMS);



OpUMEHATH  (OpPMYNbI, CBSI3aHHBIE C  apU(PMETHYECKON M  T'eOMETPUYECKOM
MIPOrpecCcUsiMH, U anmapar, chOpMUPOBAHHBIN MPH U3YYSHUU IPYTUX Pa3JesioB Kypca, K
pPELIEHUIO 33/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 peallbHOU KU3HHU.

Buinycknux nonyuum 603mMox#CHOCMb.

MIPOBOJIUTH MCCIIEIOBAHUS, CBS3aHHBIC C M3YYEHHEM CBOMCTB (DYHKIIMIA, B TOM YHCIE C
WCIIOJIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE TPaUKOB N3YYCHHBIX (YHKIIUN CTPOUTH OoJiee
CIIO>KHBIE Tpadukh (KyCOYHO-3aJaHHBIC, C «BBIKOJIOTHIMIY» TOYKAMU H T.I1.);
UCTIOJb30BaTh (PYHKIIMOHAIBHBIC TPEICTABICHUS W CBOMCTBA (DYHKIMHA /ISl PELICHHS
MAaTEeMaTUYECKUX 3a/1a4 U3 Pa3JIMYHbIX PA3eNIOB Kypca;

pemaTh KOMOMHUPOBAHHBIE 33[aud C NpUMEHEHHnEeM (GopMya N-rO WieHa W CyMMBI N
MEPBBIX WICHOB apu(METHUECKOW M TEOMETPUIECKON MPOTPECCUid, MPUMEHSS IIPH 3TOM
anmapar ypaBHCHHI NWHEPABEHCTB;

MOHUMAaTh apu(METUYECKYI0 U TEeOMETPUYECKYI0 MPOTPECCHUM KaKk  (YHKIHUU
HaTypaJIbHOTO apryMEHTa; CBS3bIBaTh apuU(METHUYECKYI0 MPOTPECCUI0 C JMHEHHBIM

POCTOM, TCOMETPUUCCKYIO — C SKCIIOHCHIIMAJIbHBIM POCTOM.

9J1eMeHTBI HpP[KJIa}]HOﬁ MaTeMaTUuUKHu

Buvinyckuux nayuumecsi:

WCII0JIb30BaTh B XOJI€ PEHICHHS 3a/ad JJICeMCHTapHBIC TPEJCTABIICHUS, CBSI3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAUYCHUSIMU BEINYNH,

WCIIOJIb30BaTh MPOCTEHIIME CHOCOOBI TIPEJCTABIICHUS W aHAIW3a CTATUCTHYCCKUX
JIAHHBIX;

HAaXOJIUTH OTHO CI/IT@J’IBHYIO qaCTOTYI/I BepOSITHOCTB CHy‘I&ﬁHOFO CO6BITI/I$I;

peraTh KOMOMHATOPHBIE 33/1a4M HAa HAXOXKJACHHUE YMCIIa 00bEKTOB MIJIH KOMOWHAIIWA.
Bolnycknuk noayuum 603MoNCHOCMb.

TTOHSATH, YTO YUCIIOBBIC IAHHBIC, KOTOPBIC HCITOJIB3YIOTCS TS XapaKTCPUCTUKNA 00OBEKTOB
OKPY)KAOIIEr0 MHpa, SABISIOTCS MPEHMYIIECTBEHHO MPUOMKEHHBIMH, YTO MO 3aIUCH
MPUOIKEHHBIX 3HAYCHUH, COJEp)KANIMXCs B WH(POPMAIIMOHHBIX HCTOYHHKAX, MOKHO
CYJIUTH O TIOTPEIITHOCTH MPUOIKCHHUS,

MOHATh, YTO IOTPEIIHOCTh Pe3yIbTaTa BBIYUCICHHHA JO/DKHA OBITH COM3MEpUMa C
MOTPEITHOCTHIO UCXOHBIX IAHHBIX;

MPUOOPECTH TMEePBOHAYAIBHBIN OIBIT OpraHW3alMi cOOpa JaHHBIX MPH IMPOBEICHUU
OTpoca OOIIECTBEHHOTO MHEHHSI, OCYIISCTBIIATh MX aHAJIM3, MPEICTABIATH PE3yIbTaThl
oTpoca B BU/JIC TaOJIUIIBI, THATPAMMBI,

MPHOOPECTH OIBIT MPOBEACHHUS CIIYYalHBIX 3KCIICPUMEHTOB, B TOM YHCJIE C TOMOIIbIO
KOMIIBIOTEPHOT'O MOJICIIUPOBAHNS, HHTEPIIPETAIIMH UX PE3YJIbTATOB;

HAYYHUTHCSI HEKOTOPBIM CIICIIMATBHBIM IPUEMaM pEIIeHUs] KOMOMHATOPHBIX 3a/1a4.

IInanupyemsle pe3yibTaThl 00y4eHHs 110 TeOMeTPHHU

I'eomerpuueckune Gpurypsl

Buinycknux nayuumes:

10JIb30BaThCA A3bIKOM F€OMETPHUH JIJIsl O CAHUS IPEIMETOB OKPYKAIOIIET0 MUPA U MX
B3aMMHOTO PaCIIOJIOKEHHS;

pacrio3HaBaTh U U300paXkaTh HA YEPTEXKAX U PUCYHKAX FreOMeTpUdeckue GUrypsl U UX
KOMOMHAIINH;

KJ1accu(UIMpPOBaTh FreOMETpUIECKUe (PUrypsl;

HaXOJIUTh 3HAYEHUS JJIUH JUHEWHBIX 3JIEMEHTOB (QUI'Yp U UX OTHOILEHUS, TPaTyCHYIO
Mepy yrioB oT 0° go 180°, nmpumensist onpeaeneHns, CBOWCTBA U MPU3HAKUA QUTYP U UX
9JIEMEHTOB, OTHOIIEHHs (¢uryp (paBeHCTBO, TMo0A00ME, CHMMETPUS, IOBOPOT,
napasieNIbHbIA TepeHoC);



® OonepupoBaTh HAYAIbHBIMUA IOHATHAMU TPUTOHOMCTPUU W BBIIOJHATH SJICMCHTAPHBIC
oreparu Ha | (PyHKIHSIMH YTJIOB;

® JI0Ka3bIBaATb TCOPCMBI,

e pemiath 3aJa4d Ha JOKa3aTelIbCTBO, ONUPAsCh HAa H3YYCHHbIC CBOWCTBA (uryp u
OTHOILICHUI MCKIY HUMHU U TPUMCHSS U3YYCHHBIC MCTO LI IOKA3aTCIILCTB,

e pemiath HECIOXHBIC 3aJa4d Ha IOCTPOCHHE, IPUMCHSSI OCHOBHBIC aJTOPUTMbI
IMOCTPOCHUA C IOMOIIBIO HUPKYJIIA U HHHeﬁKH;

e pemiath MPOCTEUIIINE TUIAHUMETPHUYCCKIE 3a/1auH.
Buinycknuk nonyuum 03modcHocme.:

OBJIAZICTh METOJAMH pEIICHHUS 3a7ad Ha BBIYHCICHUE U JI0KA3aTEIbCTBO: METOJOM OT
MPOTUBHOTO, METOJOM TMOAO0OHUs, METOJIOM Iepedopa BapUAHTOB M  METOJOM
FGOMeTpI/ILIGCKI/IX MECT TOYCK,

e MpuOOpECTH OMNBIT IPUMEHEHHUS AIreOpanueckoro U TPUrOHOMETPUYECKOTO ammapara u
WJIeN IBUKECHUS IIPU PELICHUU T€OMETPUYECKUX 3a7a4;

® OBJIAACTH TpaI[I/IIII/IOHHOI\/'I CXCMOfI peIHCHI/ISI 3a1a4 Ha I10- CTpOGHI/Ie C ITOMOIIIBIO III/IpKYJ'ISI
Y TUHEWKH: aHaJIu3, MOCTPOCHUE, TOKA3aTEeIbCTBO U UCCIIEI0OBAHUE;

hd Hay‘lI/ITBCﬂ pemaTL 3a1a4Yu Ha HOCTpOGHI/Ie METOIOM FGOMeTpI/IqGCKI/IX MECT TOYCK H
METOI0M MOI00MS;

e NpUOOPECTH OMBIT HCCIEIOBAHHUS CBOMCTB IUIAHUMETPUYECKUX GUTYD € MOMOIIbIO
KOMIIBIOTEPHBIX IIPOTPaAMM;

e MpUOOPECTH OTBIT BHINOJTHEHUS TPOEKTOB.

I/I3Mepelme FCOMeTpH‘leCKHX BCJINYHUH

BuinyckHUK Hayuumcsi:

* WCIOJB30BAaTh CBOMCTBA M3MEPECHHUsS [UIMH, YIJIOB W IUIOMIAJCH TPU PEIICHUH 3a/1a4 Ha
HAXOXJICHHUE JUTMHBI OTPE3Ka, JJTMHBI OKPY)KHOCTH, JUTUHBI AYTH OKPYKHOCTH, TPATYCHOM
MEpHI yIiia;

e BBIYUCIATH TUIOMIAAN TPEYTOJIBHUKOB, IPSMOYTOJILHUKOB, TPATICIIHIA, KPYTOB H CEKTOPOB;

e BBIYUCISTH [UIMHY OKPY>KHOCTH H JUTHHY JIyTH OKPY>KHOCTH;

e BBIUUCIATH JUTMHBI JIMHEHHBIX 3JEMEHTOB (DUTYp M WX YIJIbL, UCIOJB3Yys HU3YYCHHBIC
dbopmynbl, B TOM uuciie GOPMYIIbI JUTUHBI OKPY)KHOCTH W JITMHBI JAYTH OKPY)KHOCTH,
dhopmyssl mIomaae Guryp;

e pemarh 3a/1a4d Ha JOKA3aTeIbCTBO C UCIIOJIb30BaHHEM (POPMYJ JITUHBI OKPY>KHOCTU U
JUTUHBI YT OKPYXKHOCTH, (popMy: mtomaae puryp;

e pemarh MPaKTHYECKUE 3aa4M, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPUYECKUX BEIUYHH
(ucrob3yst Mpu HE0OXOAUMOCTHU CIIPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

Bbll’lyCKHMK noOJYyHum 603MOHNCHOCMb HAYYUMbCAL.

e BBIYUCIIATH IUIOMIAMU (PUTYp, COCTABJICHHBIX W3 JABYX WM 0oJiee MPSIMOYrOJbHUKOB,
napajuieIorpaMMOB, TPEYrOJIbHUKOB, TUIOMIA/IN KPYTa H CEKTOPA;

e BBIYUCIIATH IUIOIMIA MHOTOYTOJbHHKOB, HCIOJb3ysS OTHOIICHUS PABHOBEIMKOCTU H
PaBHOCOCTABJICHHOCTH;

e MPUMEHATHh anreOpanyecKuii W TPUTOHOMETPUYECKHI ammapaT W WU JBIKEHUS MPU
pelIeHNnH 33/1a4 Ha BEIYMCIICHHE TJI0MIa/1eld MHOTOYTOJTbHUKOB.

Koopannarsi

Buinycknux nayuumces:

® BBIUUCIATH JJIMHY OTpe3Ka [0 KOOPAMHATaM €ro KOHIIOB; BBIYUCIIATH KOOPAMHATHI
CEPEIMHBIOTPE3KA;

® HCIIOJIb30BaTh KOOPAUHATHBIA METOJ JJIs U3YYEHUS CBOMCTB IIPSMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603mMoxicHOCMb.!



* OBJIAJIETh KOOPJAUHATHBIM METOJOM PEILIEHNUA 3aa4 HA BBIYUCIICHUE U 1I0KA3aTEIbCTBO;
e TpuoOpECTH OMBIT UCIOJIB30BAHUS KOMIIBIOTEPHBIX MPO- TPaMM ISl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOTI'O PACIIOJIOKEHUs OKPYKHOCTEH U IIPSIMBIX;
e TpuOOPECTH OMBIT BHITIOJHEHHUS TPOEKTOB.
BexTopbl

BblnyCKHuK Hay4yumcs.:

b OIICpUPOBATH C BCKTOPAMH: HAXOAWUTb CYMMY M PA3HOCTH [IBYX BCKTOPOB, 3aJlaHHLIX
rCOMETPHUUICCKU, HAXOAUTH BECKTOD, paBHBIf/'I IMPOU3BCACHHUIO 3aJaHHOI'0 BEKTOpPAa HAa YUCJIO,
b HaxXOJUThb IJIs1 BEKTOPOB, 3a/IAHHBIX KOOPpANHATAMU: JIJIMHY BCKTOpA, KOOPAUHATBI CYMMBbI

1 PAa3SHOCTHU ABYX U OoJree BCKTOPOB, KOOPAUHATBI IIPOU3BEACHM A BCKTOPA HA YUCJIO,

MPUMEHSST IPU HEOOXOJUMOCTH NEPEMECTUTENIbHBIN, COUeTaTeIbHbIH WM PACIPENETUTENbHbIN
3aKOH;

. BBIUUCIIATh CKaJSIPHOE IPOU3BEICHHUE BEKTOPOB, HAXOJWUTh YIrOJ MEXKIY BEKTOPaMH,
YCTaHaBJIMBATh IEPIIECHIUKYISIPHOCTD MPSMBIX.

Buvinycknux nonyuum 603mMox#CHOCMb.

. OBJIAIETh BEKTOPHBIM METOI0M JIJIsl pELIEHUS 331449 Ha BBIYMCIICHUE U I0KA3aTENbCTBO;

. MIPHUOOPECTH OTIBIT BBITIOJIHEHUS IPOEKTOB.

Ouenka o0pa3zoBaTe/IbHBIX JOCTHKEHU 00yUYalOIIMXCH

OmHuM W3 HaANpaBJICHHH OIICHOYHOM NEATETbHOCTH B COOTBETCTBUU C TPEOOBAHUSIMU
CrannmapTa sSBIsSETCS OIEHKa 00pa30BaTEIbHBIX JOCTHKEHUN yUaITUXCS.

Cucrema OILIEHKH JOCTIDKEHUS TUIAHUPYEMBIX pe3yJbTAaTOB MO MaTEMAaTHUKE HalpaBlieHa Ha
obecrieueHne KayecTBa MaTeMaTuyeckoro oOpazoBanus. OHa JOJDKHA TO3BOJISATH OTCIEKHUBATDH
WHIUBUAYAIbHYIO JTUHAMHUKY Pa3BUTHS ydalluxcs, oOecrieuuBaTh OOpaTHYIO CBS3b JUISl YUHUTEJeH,
y4aluxcsi 1 poauTenei.

dopmMupoBaHuEe JIMYHOCTHBIX pE3yJbTaTOB OO0ECleYMBAeTCsl B XOJE€ pealn3alli BCEX
KOMITIOHEHTOB 00pa30BaTeNbHOTO IMpoliecca, BKIOYas BHEYPOUHYIO NEATENbHOCTh, PEaTu3yeMylo
CEMbEN U IIKOJION.

OCHOBHBIM OOBEKTOM OLIEHKH JIMYHOCTHBIX PE3yJbTaTOB CIYKUT C(HOPMHPOBAHHOCTH
YHHUBEPCAIbHBIX YU€OHBIX ICHCTBH, BKIIOYAEMbIX B CIIEAYIOIINE TPHOCHOBHBIX OJI0Ka!

e c(OpPMUPOBAHHOCTH OCHOB 2PANCOAHCKOU UOEHMUYHOCMU TUIHOCTY;

® TOTOBHOCTh K TIIEPEXOJly K CamMoobOpa3o8amuio Ha OcCHo8e Y4eOHO-No-
3HABAMENbHOU MOMUBAYUY, B TOM YHUCJIE TOTOBHOCTb K 8b100py HANpAasieHus
npo@uibHO20 0OPA306AHUSL,

e chOpPMUPOBAHHOCTb COYUAILHBIX KOMNEemeHyull, BKI0Uasi IEHHOCTHO-CMBICTIOBBIE
YCTaHOBKH M MOPAJIbHBIE HOPMBI, OIIBIT COI[MAIbHBIX U MEXJINYHOCTHBIX OTHOLICHHH,
MIPaBOCO3HAHUE.

OCHOBHBIM OOBEKTOM OLICHKH METalpeAMETHBIX PE3yJIbTAaTOB SBISETCS:
e  CIOCOOHOCTH U TOTOBHOCTH K OCBOCHHUIO CUCTEMATUYECKUX 3HAHUH 110 MaTeMaTUKe, uX
CaMOCTOSITEILHOMY TOTIOJTHEHUIO, IEPEHOCY U UHTETPalllH;
e  CIOCOOHOCTb K COTPYJIHMYECTBY U KOMMYHHUKAIMHU B X0J€ yueOHOH U BHEy4eOHO
JEeSTENbHOCTH;
e  CIOCOOHOCTh M FOTOBHOCTB K Hcnoib3oBaHuio KT B 1mensx oOyueHUsu pa3BUTHS;
e  CIOCOOHOCTH K CAMOOPTaHU3AIIUN, CAMOPETYIISAINH U pedaekcuu.

OCHOBHBIM OOBEKTOM OIICHKH IMPEJAMETHBIX PEe3yIbTaTOB MO MAaTeMaTHKE B COOTBETCTBUH C
TpeboBanusaMu CTaHIapTa SIBISIETCA CIIOCOOHOCTh K PEIICHHI0 y4eOHO-TI03HABATENbHBIX U yueOHO-
MPaKTUYECKHX 3a/lad, OCHOBAHHBIX HAa M3y4yaeMOM Y4eOHOM MaTrepHalie, C UCIOIb30BaHUEM CITIOCOOOB
JCVCTBUM, pENEBAHTHBIX COJCPIKAHUIO Y4YEOHBIX TPEIMETOB, B TOM YHCIE METalpeAMETHBIX
(Mo3HABAaTENbHBIX, PErYISATUBHBIX, KOMMYHUKATUBHBIX) IEHCTBUH.



OCHOBHBIMU BHJaMH OLICHHWBaHUA O6p330BaTeHBHLIX I[OCTI/I)KCHI/Iﬁ 10 MaTCMATHUKE SABJISAOTCS
cmapmoeoe, meKyuee " uUmocoeoe. Cmapmoeoe OLCHHUBAHUC TIO3BOJIACT  YUUTCIIHO
CINTaHUPOBATh JIMYHOCTHO-OPUCHTHPOBAHHOC 06y‘lCHHC, WHIAMBUAYAJIU3UPOBATH O6pa30BaTCHLHLII\;I
Ipomnecc. Tekyu;ee OLCHHMBAHUC IMO3BOJIACT OHNPCACIIMTL YPOBCHL YCBOCHHUSA HOBOI'O MarTc€pualia,
CTCICHb CAMOCTOATCIbHOCTH YUallUXCA IPHU PCIICHUM 3a4a4, XapaKTCp NPHUMCHCHUSA palluOHAJIBHBIX
CII0c000B peuiCHud 3ada4y U Jp. I[JIS'I TCKYHICIO OUCHUBAHUA MOJXHO HCIIOJIB30BAaTh CJICAYIOIIUC
MCTOAbI KOHTPOJIA.

’ MeToabl KOHTPOAA B y4yebHOM npouecce no anrebpe ‘

YCTHbIN KOHTPO/b ‘ ’ NMUCbMEHHbIN KOHTPOb ‘ ’ MpaKTUYeCKnt KOHTPOAb ‘
¢+ ®poHTaNbHbIN onNpoc ¢ MaTtemaTtuyeckmi + OpOHTaNbHAs UAU UHAM-
* VinansmayanbHbii ANKTaHT BUAyasbHaA MpaKkTUYecKas
onpoc + CamocroATenbHasn pa6oTa
pabora ¢+ [lomalHAA KOHTPONbHasA
¢+ KoHTponbHasa pabota paboTa
*+ Pedepar * WUccneposaTenbeKas
v TecT paboTa
¢+ MNpoeKTHaa paboTa

Hmoeosoe olieHNBaHHE MOKET MPOBOJUTHCS TOCIE 3aBEpUICHUS TEMBbI, pa3zena, yueOHOro
Kypca OCHOBHOM IIKOJIBI (B 4YacTHOCTH, B BHJE HTOrOBOM arrecranuu). MToroBas oueHka
pe3yJIbTaTOB OCBOEHUS YYalllUMUCS OCHOBHON 0Opa30BaTENbHOM MPOrpaMMbl BBICTABISETCS IO
pe3yibTaTaM NPOMEKYTOYHOM U UTOTOBOM aTTecTalu U (popMHUpyeTcsi Ha OCHOBE:

e pe3ynbTaTOB BHYTPHUIIKOJIHLHOIO MOHUTOPUHIA O0Opa30BaTENIbHBIX JOCTHIKEHHH I10
MareMaTHKke, 3a(UKCUPOBAaHHBIX B OICHOYHBIX JIMCTaXx, B TOM YHUCIE 3a
MIPOMEXXYTOYHBIE U UTOTOBbIE paOOTHI HA MEXKIPEAMETHON OCHOBE;

e OIICHOK 32 BBIIOJIHEHHE UTOTOBBIX paboT Mo anredpe U reOMeTpUH;

e OIICHKHU 32 BBINOJIHEHHE U 3aLUTy MHAMBUAYAIbHOIO IPOEKTA;

e OIGHOK 3a paboThl, BHIHOCMMBbIE Ha TMEpPEeBOJHON »SK3aMeH B &8 Kiacce U
rocyJapCTBEHHYIO UTOroBYyIo arrecramuio (I'MA).

NKT-koMIIeTeHTHOCTh 00Yy4YaOIIUXCSI — YMEHHE CaMOCTOATENbHO paboTaTh ¢ uHpopMaruei,
CIIOCOOHOCTH pellaTh yueOHO-T03HaBaTeNIbHbIE 3a/1aul, UCT0Ib3ys cpenctBa UKT.

HNKT-KOMIIETEHTHOCTh ~ Yy4MTENIS — YMEHHE, CIOCOOHOCTh H TOTOBHOCTh pelIaTh
npodeccuoHallbHbIE 3aJaud, HCHOJb3ysd paclpocTpaHEHHbIE B JaHHONW MpodecCuOoHaTbHOM
obmactu cpeacrsa UKT.

B uenax d¢opmupoBanuss MKT-KOMIETEHTHOCTH Yydamuxcs MOpu OOyYEHHH MaTeMaTUKU
ucnoab3oBarh cpeacrsa UKT moxHo:

o Ha YpOKax MaTCMaTUKU;
° BO BHeyquHOﬁ ACATCIIBHOCTH,
° B yqe6HO-HCCHe,HOBaTCHLCKOﬁ n HpOGKTHOﬁ JACATCIBbHOCTH,

MNPV N3MEPEHUN, KOHTPONE U OLiEHKE NNaHNpyeMblX pesynbTaToB.

Jl1st TOro 4TOOBI 3HAUUTENBHO PACIIUPHUTD JUIAKTUUYECKUE BO3MOKHOCTH YpPOKa MaTeMaTHKH,
yUUTEIb MOXKET HCHoJb30BaTh cieaywoomue cpeinctsa WKT: mynbrumenuiiHele (gparMeHThI
TEOPETUYECKUX MAaTepUaJIOB, DJJEKTPOHHBIE JIHUJAKTUYECKHME MAaTEpHajbl, MOJECIUPOBAHHE
reOMETPUYECKUX (QUIyp, TOTOBblE TPOTPaMMHBIE MPOIYKTHI (KOMIBIOTEPHBIE TpPEHAKEPSI,
MHTEPAKTUBHBIE KypChl, Kojutekuuu DOP u np.). B moMo1up yuuresnto npemaracM TEXHOIOTMYECKYIO
KapTy ypoka (IpUJI0kKEeHUE), Ha KOTOpoM uctoib3ytorcst MKT.

JUis  yCHIeHOTO OCYIIECTBICHHS BHEYPOUHOW, Yy4eOHO-HMCCIEOBATENbCKOM M MPOEKTHOM
JEeATeIbHOCTH Y4alllecss OCYIIECTBISIIOT MOUCK HeoOxoauMmoi uHdopmanuu B cetd HHTepHeT,



paboTy ¢ DJIEKTPOHHBIMH Y4YEOHMKAMH W NPWIOKEHHSIMH K HHUM, CO3[JAI0T M PEIAKTUPYIOT
KOMIIBIOTEPHBIE [TPE3EHTALINN, BEO- CTPaHULIBI.
Hcnons3oBanue cpenctB UKT npu oO0yyeHnn MmaTeMaTHKE CIIOCOOCTBYET:

* TIOBBILICHHIO MHTEpECA K MpPEeAMETY, MOTHUBAIIMU OOy4YeHHs, O3HABATEIBHOIO
UHTEpECa;

*  PACUIMPEHUIO BO3MOXHOCTEH HCIONB30BAaHUSI UCTOYHUKOB WH(OpMAIUH;

*  CO3JIaHUI0 BO3MOXHOCTEH Juisf IU(depeHInpOBaHHOTO, HHIMBUAYAIBHOTO
JIMYHOCTHO-OPUEHTUPOBAHHOTO 00Y4EHNS;

* TIOBBIIICHUIO 3((EKTUBHOCTH aHAIN3a PE3yIbTaTOB 00ydeHus. [IpuMeHenue
cpeactB UKT B o0yuenuu anredpe popmupyetr UKT-koMIETeHTHOCTD yJanuxcs, B
pEe3yJIbTaTe Yero y4qalluicsl HayuuTcs:

*  HCIIOJIb30BaTh KAIbKYJISATOP JUIsl BHIYUCICHUI;

*  OCYILECTBJISITh PEAAKTUPOBAHKE U CTPYKTYPUPOBAHUE TEKCTA, UCIIOJIb3YsI CPEICTBA
TEKCTOBOTO PENAKTOPa;

* CO371aBaTh M PENAaKTUPOBATh TAOIUIIBI, UCIIOIb3Ys CPEICTBA TEKCTOBOIOpEAaKTOPA
Y pelaKTopa TaOJIHuIl;

*  CO3J1aBaTh Pa3JINYHbIE TEOMETPUUYECKHE OOBEKTHI C UCIIOIb30BAHUEM BO3MOKHOCTEM
CTIEMANBHBIX HHCTPYMEHTOB KOMITBIOTEPHBIX IPOTPaMM;

* co3aaBaTh rpadudeckue 0OOBEKTHI;

*  OCYIIECTBIIATH MOUCK HH(popManmu B UHTepHETE;

+ coOmogaTh TpeOOBaHUS TEXHUKH O€30MAaCHOCTH MpHU paboTe ¢ ycTporcTBamMu
HKT.

VY4eOHo-Hccae0BaTeNbCKas U MPOEKTHAs JAESITEIbHOCTh HAa YpOKax MaTeMaTUKU
HaIpaBJieHa:

* Ha MOBBIIICHUE HHTEpeca yJalluxcs K MpeAMETY, MOTHBALMK Y4eOHOH [esTeIbHOCTH,
pa3BUTHE NTO3HABATEIbHOH 1€ATEIBHOCTH;

* pa3BUTHE KOMMYHHKATHBHBIX YMEHHIi;

* (hopMHUpOBaHME UCCIEJOBATEIBCKUX YMEHUI: BBISIBIATH IPOOIEMY, CTABUTH IIETH U
3aJjauy MCCIIEeI0OBaHUs, BbIIBUTATh TUIIOTE3bI;

* (hopMupOBaHHE YMEHUN OCYIIECTBIIATH MNIAHUPOBAHUE, CAMOKOHTPOJIb, pe(hIEKCHIO
Y CaMOaHAJIN3 CBOEH JeATENbHOCTH.

IIpu BbINOJIHEHNUH Yy4EOHBIX MPOEKTOB IO Alredpe ydaluics HayyuTCs:

*  QHAIM3MPOBATh ()parMeHThl PabOT YUEHBIX-MATEMATHKOB;

* ONMCHIBaTh UCTOPUIO MATEMATUYECKUX OTKPBITHUH;

* OILICHUBATh BKJIAJ BBIIAIOLIUXCS YUEHBIX-MAaTEMATUKOB B Pa3BUTUEHAYKH;

* IIPEJCTaBIATb PE3ybTaThl U3MEPEHUN C TOMOILBIO Ta0IHLL, TPAUKOB UBBISIBIIATH HA
3TOI OCHOBE AMIIMPUUECKUE 3aBUCUMOCTH;

* paccMaTpUBaTh IPAKTUYECKUE MPHIIOKEHHSI MaTEMaTUYECKUX 3HAHUM;

* IPUMEHATh MaTeMaTUYECKUE 3HAHUS B ObITY U B TEXHUKE;

* AQHAJIM3MPOBATH CBSA3b MATEMATUKHU C IPYTHMU €CTECTBEHHBIMU HAyKaMU.

KpI/ITepI/II/I OLICHKH HpOGKTHOﬁ n yqe6HO'I/ICCJ'IeI[OBaTeHLCKOﬁHeHTeHBHOCTH ydauuuxcest

1) O6ocHoBaHue MPOOIEMBbI MPOEKTa (MCCIEA0BaHUS) U TUIAHWPOBAHUECTIOCO00B €&
pelIeHHUS.

2) [TocTanoBKa 11eneit U 3a/1a4 UCCIEOBAHMSI, TTIyOUHA PACKPBITHS TEMBITIPOEKTA
(uccnenoBaHus).

3) BapuaTuBHOCTH IPEICTaBICHHBIX HCTOYHUKOB HH(OPMAIIUN, METO/I0B
HCCIIeIOBAHUS, 11eIeCO00PA3HOCTh UX UCIIOIB30BaHUS.

4) Ananuz xoaa padoThl, GOPMYTUPOBKA BHIBOJIOB M OLICHOK, BHISIBJICHHETICPCIICKTHUB

JaIbHEHIIIEro UCCaeI0BaHuUs.
5) OpI/IFI/IHaJ'ILHOCTB BBICKa3aHHBIX Hﬂeﬁ, pcamm3anua paquOHaJIbHBIX U



HECTaHJIapPTHBIX PELICHUMN.

6) Odopmitenue mpoeKTHOTO MPOAYKTa (Pe3yIbTaTOB UCCIETOBAHHS), KAUECTBO
[IPOBEICHUS IIPE3CHTALINH.
7) IIpakTuueckas HaNpPaBIEHHOCTH IIOJIyYEHHBIX PE3YJIbTaTOB.

[Tpu onenke npoekTa (KUCCIeA0BaHNS) CISIYET ONMPENSISITh IPEKC BCETO KAaueCTBO pabOThI B
[EJIOM, a TaKXKe INPOSIBICHHBIE INPH 3TOM YMEHHS NPOCKTUPOBATh YUEOHYIO IEATEIbHOCTD.
OTMGTI/IM, qTo y‘II/ITeJII) MOXET yCTaHaBHI/IBaTI) 158 I{pyrne KpI/ITepI/II/I Ha OCHOBE CBOCIo OIIbITa U
MaTeMaTHHGCKOﬁ IIOATOTOBKH yqanmxcsl.

II;man peanm3aiiy IIPOCSKTa

OTarnbl Copnepxanue stana| JlesTenbHOCTh JleaTenbHOCTh yUuTeIst
yJammxcst
1 2 3 4
1. Opranuzanus IesaTeIbHOCTH
[lorpyxeHnue B Onpenenenre TeMbl ¥ (OOCYK1at0T TEMbl [MOTHUBUPYET — ydalllUXcsl — HA|
MMPOEKT Leyel mpoeKTa. MIPOEKTA B TPYIIE [IPOEKTHYIO JIESITEIHHOCTD.
DopmMHupoBaHUE (rpynmax) u ¢ Paccka3bIBaeT, IPOEKTOB.
rpynn (TpyIIb) YIUTEIEM [Tomoraer 4To Takoe MPOEKT U
METOJ
B ITIOCTaHOBKE MPOOJIEMBI.
[Tomoraer ¢popmupoBaTh
rpyniry (TPyIIb)
[InannpoBanue Onpenenenue Pacnipenemnsator Oxa3bpIBaeT HEOOXOUMYIO|
00BEMapaboT 11 [00SIaHHOCTH OpTraHU3aIMOHHYIO u
Ka)KJ0M TpyIIIbI BHYTPU IPYIIbL.  [KOHCYJIHTaTUBHYIO TOMOIIb
(wnenoB rpynmbel).  [Kaxkmas rpynma
CocTaBiieHHE IJIaHa BBIOUPAET TEMY
[paOoThI: [paOOThI U UCTOY-
ompezeeHue HUKHU
MCTOYHHUKOB MH(pOpMAaIUH.
nH(pOpMaIIUH; CocTaBIAIOT IJ1aH
OIpe/esIeHUE CIo-  [pabOThI HaJ
co00B cOopa MIPOSKTOM.
TaHHBIX; BripabaTsiBatoT
omnpezeeHue KpUTEPUU
criocoba [periaMeHTa
MpeCTaBICHUS 1 OLIEHKU paboThI
[pe3yybTaTa;
OIpeIeIIeHHE
KPUTEPUEB U
[periaMeHTa OIeHKH!
[paboThI
2. OcymiecTBIIEHHUE €SI TEIbLHOCTU
Coop uadopmanuuCoop nuadopmannu [BeIMOIHSIIOT [Tomoraer B u3y4eHU"
[pa3INYHBIMA [paboTyHa nHpopmanun. Habmonaer,
METOJaMU: METOJ]  |[IPOEKTOM coBeTyeT. AHAIM3UPYyeT
ornpoca, Ha- PYIIOBbIE B3aMMOOTHOILIE-
OJITOEHUE, HUS
H3ydeHHe
JTOKYMEHTALIMH U T.




.

O0001EHnE
[PE3yJIbTATOB,
BBIBOIbI

IAHaAJIN3 IOy YEHHOMU
nHpOpMaLIHH,
IOATOTOBKA K €€
[pE/ICTaBICHUIO

IAHaTM3UPYIOT
MOy YCHHYO
nH(popMauio,
BBITIOJTHSIIOT
odopMIeHHE

[IPOEKTHOI pabOThI

KonTponupyer, HabroqaeT,
COBETYET

3. [IpencraBnenue

pe3yJBTaTOB U UX O

IICHKa

W pe3yIbTaToB
paboThI

[pe3yabTaTa
KOJIJIEKTUBHOM
NTeITEeILHOCTH.
IAHAJIN3 TOCTUXKEHUS
MTOCTaBJICHHOU IIEJIN.
Pednekcus

paboTy Kaxka0To
YIeHa TPYTITBI
(KaxJ10U TPYTIIHI).
IAHAIM3UPYIOT,
ObLIa I
ITOCTUTHYTA T10-
CTaBJICHHAsI LIEJIb.
IIpoBomsT
pedekcuio cBoei

JICATCIIbHOCTHU

[Ipe3enTanus Otuér yuactHukoB [[IpencraBsior Cnyuiaer, npu HE00-
MIPOEKTA O MIPOCKT XOIMMOCTH 3aaET BOIIPOCHI,
MpoAeIaHHON 0000111aeT, KOMMEHTUPYET
pabote BBICTYTICHUS

Orenka nporecca |OneHka KoHeYHOTo |OIIEHUBAIOT YdacTByeT B KOJUIEKTUBHOM

QHAJIM3€E U OIIEHKE Pe3yJIbTaTOB
MPOEKTA.

[IpoBoauT pedaekcuro.
O1leHUBaET CBOIO Jie-

I TEIBHOCTH 110 IIeJa-
TOTUYECKOMY PYKOBOJCTBY
MesITeTbHOCTRIO IeTel

IIpumepHbIe TeMbI IPOEKTHBHIX PadoT Mo ajredope:

7 KjIacce

1.JI.®. Maruauikuii 1 ero «ApudmeTukar
2. AITMKBOTHBIE IpoOH
3.CucteMBbl CUHNCICHUS

4. CpaBHeHHUS TIO

MO/TYITIO

5. Ilpu3Haku neauMocTu
6.TaliHbI TPOCTBIX YUCET

7. Arpbl U cTpaTeruu
8.Matemaruueckue copu3Mbl

9.

ONoGa~WNE

N -

. Cummerpus B

Maremaruueckue (I)OKYCBI

. Pocculickue »XeHIMHBI MaTEMaTUKU

JL.DWnep — BenMUKUil MaTeMaTHK

MaremaTuueckue TEpMHUHBI U CUMBOJIBL. MICTOpHS BOSHUKHOBEHHUS U PA3BUTHUSA

Anroput™ EBkinzia v mMHelHbIe TMO()AHTOBBI YpaBHEHUS.

[Tapaokcel TEOpUH MHOYKECTB

Manas teopema @epma
ITouck nHBapuanTa

. IIpuHIun xpaiHero

anredpe

. Or TaiiHomuCH K Kpunrtorpadhuu

8kiaace

9kiace

. Briparomuecs pOCCI/II\/'ICKI/IC MaTeMaTuKu




4. Cucrtembl TMHEWHBIX HEPABEHCTB U PEILIEHNE S3KOHOMUYECKHX 3aau
5. DddexTuBHBIE METOBI JOKA3aTEILCTBA HEPABCHCTB
6. Llennsle n1pobu
7. 'eomeTpuueckasi BEpOSITHOCTh
8. ®opmMyna BKIIOUYSHUH ¥ HCKITIOUECHUN
9. AnreOpanyeckre ypaBHEHH BBICIINX CTETICHEH
10. AnreOpa BbICKa3bIBaHUI
IIpumepHBbIe TeMbI IPOEKTHBIX PadOT 10 reOMeTPUM:
7 kiace
['eomeTrpust BOKpyr Hac
Hoxnune! B pykax reomerpa
I'eomeTpust 1 HCKycCTBO
EBxinun u ero Benukas kaura «Hauvamay
I'eomerpust — 0iHA U3 caMbIX JPEBHUX HayK
Tpu 3HaMeHHUTBIE 3a/1a4M IPEBHOCTU — TPUCEKIUS YIJIa, KBaJpaTypa Kpyra,
yABOEHHUE KyOa
7. OnHa 3a7a4a — JBa PEIICHUS
8. Merox 'MT B 3ayiauax Ha MOCTPOCHUE
8 knace
1.®anec Munercknuil — BEIUKUA F€OMETP, CTPOUTENH, ACTPOHOM
2. Iludarop u ero Benukas Teopema
3.AKCMOMAaTUYECKUN METOJ B TEOMETPUU
4. 'eomeTpus Ha KJIIETYATOM JIUCTE
5. I'pad xak reomeTpuyueckasi MOJIEb JOTHIECKOH 3aa9n
6.3ameyaTenbHble TOYKHA TPEYTrOJIbHUKA
7. CBOICTBa BHEBMMMCAHHON OKPY>KHOCTH
8.PaBHOBeNMKHE U PABHOCOCTABJICHHBIC (DUTYPHI
Oknacc

oakwnE

Brimaronuecs reometpsl Poccrn

I'eoMeTpust OpHAMEHTOB U Y30pOB

[TapkeTsl U3 MpaBUIBHBIX MHOTOYTOJILHUKOB

KpuBsie BTOporo nopska

Metoa KoopiMHAT

BekTopHblil METO1 B TEOMETPUH

Teopembl 0 KOHKYPEHTHBIX MPSIMBIX U KOJUIMHEAPHBIX TOUKaX

KpuBble MOCTOAHHON MIUPUHBI

[IpumeHeHne reoMeTprUecKUX nMpeoOpa3zoBaHuii B 3a/1a4aX Ha MOCTPOCHUE
0. I'eomeTpus macc

RBOo~NoG~WNE

Conep:xkanmne y4eOHOr 0 nmpeamMera
Anre6bpa

AuaredpanyecKkue BbIPaKeHH

BelpakeHne ¢ nepeMeHHbIMU. 3HAUYE€HUE BBIPQKEHUS C IEPEMEHHBIMU. JlomycTHMBbIE
3Ha4eHUs1 NepeMeHHBIX. ToxaecTBo. ToxkIecTBeHHbIE MpeoOpa3oBaHMs alnredpanyecKux
BBIpAKEHUH. /[0Ka3aTeNnbCTBO TOKIECTB.

Crenenp C HaTypalbHBIM IOKazaTeneM u €€ cBoicTBa. OpHowineHbl. OJHOUIEH
cragnaptHoro Buja. CreneHb ogHowieHa. MHorowieHsl. MHOro4jIeH CTaHJAPTHOIO BHJA.
Crenenp MHorowneHa. CIlloKEHHE, BBIUMTAaHHE W YMHOKEHHE MHOTOWIeHOB. Dopmyiibl
COKpALIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbl M KBaJpaT Ppa3HOCTH [IBYX BBIPAKEHHH,



IIPOM3BEICHUE PA3HOCTU U CYMMBI JBYX BbIpasKE€HUI. Pa3jioxeHrne MHOrowIieHa Ha MHO>KUTEIH.
Briaecenne o0riero MHOKUTENS 32 CKOOKA. MeToJl rpynmupoBKU. PasHOCTh KBapaToB ABYX
BelpaxeHnid. CyMMa M pa3HOCTh KyOOB IBYX BbIpakeHHH. KBampartueiii Tpéxwien. KopeHb
KBajpaTHoro Tpéxwiena. CBoiicTBa KBajpaTHOrO TpéxwieHa. PasznoxeHue KBaapaTHOTO
TpEXUIEHA HA MHOKUTEIIN.

Paronanbhele BblpakeHus. Llenbie Bbipakenus. J{poOHble BblpakeHus. PanmonanbHas
npoOb. OCHOBHOE CBOMCTBO palOHATLHON 1poOu. CloXKeHWe, BBIYMTAHHE, YMHOXXCHUC U
JeTICHHUE pallMOHATLHBIX ipo0eil. Bo3Benenune parimonaibHOM qpoOu B cTeneHb. Tox1ecTBeHHbIE
npeoOpazoBaHMs PaMOHATBHBIX BhIpakeHHH. CTETIeHb C IIeJIbIM ITOKa3aTeNeM 1 €€ CBOMCTBA.

KBanparuble kopHH. Apudmernyeckuil KBaJIpaTHbII KOpEHb U €ro CBOMCTBA.
ToxnecTBeHHbIE TPE0OPa30BAHUS BHIPAKEHUI, COIEPIKALINX KBaIpaTHbIE KOPHU.

YpaBHeHus
VYpaBHeHue c¢ oxHoi nepemeHHOU. KopeHb ypaBHeHMs. PaBHOCUIIBHBIE YpaBHEHUS.
CpoiicTBa ypaBHEHUN C OJHON NEpEeMEHHOH. YpaBHEHHE KaK MaTeMaTuyeckas MOJIeNb
peanbHOMN CUTyaluu.

JIuneiinoe ypaBHeHue. KBaapatHoe ypaBHeHune. PopMylia KOpPHEH KBaJgpaTHOIO
ypaBHeHus. Teopema Buera. PannoHanbHbie YypaBHEHUdA. PemieHune panroHaIbHBIX
YPAaBHEHUH, CBOJAIIMXCA K JIMHEMHBIM WM K KBaJpaTHbIM ypaBHEHMsM. Pemenue
TEKCTOBBIX 33/1a4 C TOMOIIIO PAlIMOHAIBHBIX YPABHECHHUM.

VYpaBHeHue ¢ 1ByMsl mnepeMeHHbIMH. ['paduk ypaBHeHHsS C JABYMS IE€pPEMEHHBIMHU.
JluneiiHoe ypaBHEHHE C JBYMs NEPEMEHHBIMU U €ro rpaduk.

Cucrembl ypaBHEHUH C JIByMsI MepeMeHHbIMU. ['paduueckuili METo peleHus: CUCTEMBbI
YPaBHEHHUH C IByMs IIEPEMEHHBIMU. PenieHne cucteM ypaBHEHHH METOJOM IOJCTaHOBKH U
cinoxkenusa. Cucrema JIBYX YpaBHEHHMH C JIByMs NMEPEMEHHBIMU KakK MOJIEIb pealbHOU
CUTYalUH.

HepaBencTBa

YucnoBsie HEpaBEHCTBA U X CBOMCTBA. CII0’KEHHE U YMHOKEHHE YHCIIOBBIX HEPABEHCTB.
OueHuBanue 3Ha4eHUs BbIpakeHUs. HepaBeHCTBO ¢ 0gHOM mepeMeHHOW. PaBHOCHIIbHBIE
HepaBeHCTBa. UuMcIoOBBIE MPOMEXKYTKH. JIMHEHHbIE W KBaJIpaTHbIC HEPABEHCTBA C OJHOM
nepeMeHHON. CHCTEMBbI HEPABEHCTB C OJTHOM MEPEMEHHOM.

YucyoBbie MHOKECTBA

MHo3xecTBO U ero 3neMeHThl. CriocoObl 3a1aHns MHOXKECTB. PaBHble MHOkecTBa. [lycroe
MHOkecTBO. [loamHoxecTBO. Onepanuu Haj MHOKeCTBamMu. MiumrocTpanuss COOTHOUICHUI
MEXK/ly MHOKECTBAMHU C MOMOILBIO AUarpaMm Oiisepa. MHoecTBa HaTypajbHbIX, LENbIX,
palMoHANIBHBIX YHCEN. PalMoHalbHOE YHCIIO KaK JApoOb, OCCKOHEYHAsl MEepUOarYecKast
necsatudyHas — apoOb.  IlpeacraBaenue 00  uppanyoHaIbHOM — YHcle.  MHOXKECTBO
NEHCTBUTENbHBIX uncel. [IpenctaBieHue AEHCTBUTEIBHOTO YHCIA B BUIAC OCCKOHEYHOM
HETIepHOINUEeCKOi AecsITUUHON npoOu. CpaBHEHHE NEHCTBUTENBHBIX uncen. CBs3b MEXIy
mHOoxecTBamu N, Z, Q, R.

YucioBble pyHKIUH

@OyHKIMOHAIBHBIE 3aBUCUMOCTU MeX 1y BenmunHamu. [Tonstue pynkimm. OyHKIUs Kak
MaTeMaTHyeckas MOJIellb pealibHOro nporecca. O6aacTb onpeaeneH s 1 0071acTb 3HAYSHUS
¢ynkimu. Crioco6sl 3ananus pyHkuuu. I'padux Gynkuun. [Toctpoenne rpadukoB GyHKuUi ¢
nomolisio mpeodpaszosanuii puryp. Hymu ¢pynkimm. [IpomexyTku 3HaKOIOCTOSIHCTBA
¢bynkimu. [IpomesxxyTku Bo3pactanus v yobiBaHus pyHkiuy. JInnelinas GyHkius, ooparHas



MPONOPIMOHATBHOCTD, KBaIpaTU4HAs (PYHKIUS MX CBOMCTBA U TPAPUKH.
YucaoBbie MOCAEA0BATEILHOCTH

[TonsaTne YHUCJIOBOM [IOCIEA0BATEIBHOCTH. Koneunsie u OeCcKOHEYHbIE
nocnenoBareabHOCTH. CrocoObl  3aaHusl  TOCIEIOBATEIBHOCTH. ApHu]MeTHdeckas Hu
reomerpudeckas mporpeccud. CBOWCTBa WICHOB apH(PMETHYECKON M T'€OMETPHYECKOM
nporpeccuii. @opmynsl 00mero wieHa apupMETHIECKONH U T€OMETPUIECKON TPOTPECCHil.
@opmynel CyMMBI N TIEPBHIX WICHOB apH(PMETUUYECKONH W T€OMETPUUYECKOW IPOTPECCHid.
Cymma OGeckOHEUHOH reoMeTpudeckoi mporpeccuu, y koropoit [ < 1. Ilpencrainenue
0ECKOHEUHOW MepHOINYECKON IECITUUHOM IpoOu B BUAE 0OBIKHOBEHHOM 1po0H.

9J1eMeHThI l'lpl/[KJ'la)]HOﬁ MaTeMaTuKu

MaremaTtnueckoe mopenuposanue. [IpoueHtHble pacuérel. dopmyna CIOXKHBIX HPOLEHTOB.
[TpuOnmxkEéHHbIE BhIUMCICHUS. AOCOJIOTHAS W OTHOCUTENIbHAs MOrpemHocTH. OCHOBHBIE
npaBuiia KOMOMHaTOpUKU. YacToTa M BEpOSTHOCTH ciaydailHOro coObiTus. Knaccuueckoe
onpezeneHue BeposiTHocTH. HauanbHble cBeieHns o ctatuctuke. [lpencraBienne 1aHHBIX B
BUJIe TaONMUI, KPYroBbIX M CTOJIOUAThIX Juarpamm, TrpadukoB. CraTHCTHYECKHE
XapaKTePUCTUKH COBOKYIHOCTHU JaHHBIX: CpeJHee 3HaueHue, MoJa, pa3Max, MeJIuaHa
BBIOOPKH.

AJsiredpa B HCTOPUYECKOM Pa3BUTUH

3apokaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHWH W TMPOTHUBOTIOCTABICHUN Myxammena
anb-Xope3amu. Ucropus hopMupoBaHUsS MaTeMaTHYECKOTO s3bika. Kak 3apomunachk upaes
koopauHaT. OTKpBITHE HMPPALMOHANBHOCTH. V3 MCTOpUM BO3HUKHOBEHUS (QOpPMYN JUIs
pemeHust ypaBHeHu# 3-il u 4-it creneneit. Victopus pasButus nousatus ¢pyHkiuu. Kak 3a-
poamiack Teopusi BepositHocTel. Uncma ®ubonayun. 3anayva JI. [Tuzanckoro (Gubonayun) o
kponukax. JI. @. Maraunkwuii. [1. JI. Yeosmmés. H. 1. Jlo6aueBckuii. B. 5. ByHsiKOBCKUH.
A. H. Konmmoropog. @. Buer. I1. ®epma. P. Jlekapt. H. Taptanes. I. Kapnano. H. A6ens.
b. ITackains. JI. [Tuzanckuii. K. 'aycc.

I'eomerpust
IIpocreiimme reomerpuyeckue Gurypbl

Touka, npsmas. Otpe3ok, ayd. Yroa. Bunbl yrinoB. CMeXHbIE U BEPTHUKAIbHBIC YIJIbL.
buccekrpuca yria.

[lepecekaromuecs u napamienbHble npsMele. [leprnenaukynspusie npsmMelie. [Ipuznaku
napajuieIbHOCTH  npsMbIX. CBOMCTBAa mNapauienbHbIX MNOpsaAMbIX. [lepnenaukynsap u
HAKJIOHHAsSI K TPSMOHA.

MHOroyroJibHUKH

Tpeyronsauku. Bunel TpeyroisHukoB. Meanana, OuccekTpuca, BbICOTa, CPEIHSASA JTUHUS
TpeyroipHuka. [Ipu3Haku paBeHcTBa  TpeyrosbHUKOB. CBoiicTBAa M NPHU3HAKH
paBHOOeApeHHOro TpeyroybHuKa. CepenHHBIA NepneHauKysip oTpeska. Cymma Yrios
TpeyrojbHuKa. BHenHue yrisl TpeyroiapHuka. HepaBeHCTBO TpeyronabHuka. COOTHOLIEHUS
MEXJy CTOpPOHaMH M yriamu TpeyrojpHuka. Teopema [lucdaropa. IlomoGuble
TpeyroibHUKU. [Ipu3Haku 1omo0uss TpeyrodbHUKOB. TOUKM mepecedyeHus MeJuaH,
OUCCEKTPUC, BBICOT TPEYroJIbHUKA, CEPEAMHHBIX MEPIEeHAUKYIIPOB CTOPOH  Tpe-
yronpHuKa. CBOWCTBO OHCceKTpHChl TpeyronbHuka. Teopema @aneca. Merpuueckue
COOTHOILIEHUSI B NPSAMOYrOJbHOM TpeyrojpHuke. CHHYyC, KOCHUHYC, TAaHI'€HC, KOTAaHIE€HC



OCTPOTO yria MPSIMOYTOJBHOTO TpeyroibHuka u yrioB ot 0° mo 180°. dopmysl,
CBSI3BIBAIOIIME CHUHYC, KOCUHYC, TaHI€HC, KOTAHI€HC OJHOIO MU TOro e yria. Pemenue
TPEeYroJabHUKOB. Teopema CHHYCOB U T€OpeMa KOCHHYCOB.

Yerbipéxyronpauku. Ilapamienorpamm. CBoiicTBa M NpU3HAKU Iapajljiesiorpamma.
[IpsimoyronbHUK, poMO, KBaapaT, UX CBOMCTBAa M npusHaku. Tpanenus. CpenHss JTUHUS
Tpamneuny 1 e€ CBOMCTBA.

MHuoroyronpHukd.  Beimykible  MHOroyronbHukd. CyMMa — yIJIOB  BBIIIYKJIOTO
MHOTOYIoJibHUKA. [IpaBuiIbHbIE MHOTO- YTOJIbHUKH.

Oxkpy:xHOCTb U KpYr . ['eoMeTpHyecKkue nocrpoeHus.

OKpyXHOCTb U KpYI. DJIEMEHTbl OKPYKHOCTU M Kpyra. LleHTpanbHble U BIMCAHHBIE
yribl. KacarenbHas K OKpPY)KHOCTHM M €€ CBOMCTBA. B3anMHOE pacrosiokeHue NnpsmMon u
okpykHocTH. OmnucaHHas W BIHCaHHAas OKPYKHOCTH TpEyrojbHUKA. BrnucaHHble U
ONMCAHHBIE YETBIPEXYTrOJIBHUKH, HMX CBOMCTBA M NPHU3HAKU. BIHCaHHBIE M ONMMCaHHBIE
MHOT'O- YTOJIbHUKH.

I'eomerpuueckoe mecro Ttouek (I'MT). CepenuHHbI NEepHEHAUKYISAP OTpe3ka U
ouccekrpuca yrina kak ['MT.

I'eomerpuueckre TOCTpOEHHS LMPKYyJIeM U JnHeHkodW. OCHOBHBIE 3a/Jayd  Ha
IIOCTPOCHHUE: TIOCTPOEHHME yIJIA, PpABHOIO JAHHOMY, IIOCTPOEHUE CEPEINHHOTO
MEPIEHIUKYIISIpa TaHHOTO OTpe3Ka, MOCTPOCHHE MPAMOU, MPOXOIALIEH Yepe3 JaHHYIO
TOYKY U MEPHEeHIUKYISIPHOM NaHHOW MPsSMOM, MOCTpoeHue OUCCEKTPUCHI AAHHOIO YrIiia.
[Toctpoenue TpeyrojibHUKa 1O 3adaHHbIM snemeHTam. Meron I'MT B 3amauax Ha
IIOCTPOEHHUE.

HN3mepenue reomeTpu4ecKMX BeJTHYUH

JnuHa otpeska. PaccrosHue Mexay 1ByMst Toukamu. PaccTostHue OT TOYKH A0 MPSIMOM.
Paccrosnne Mex 1y napauiesbHbIMU PSMBIMU.

[TepumeTp MHOTOYTOJIbHUKA.

Jnmuna oxpyxHoctu. JlnnHa nayru okpykHocTH. ['pamycHas mepa yria. Benuuunna
BIIMCAHHOTO YIJIA.

[TonsiTe muomaau MHOTOyrosibHUKA. PaBHOBenukue ¢Gurypbsl. HaxoxxaeHue miomaau
KBaJpara, MpsIMOYroJIbHUKA, apajljieorpaMmma, TpEyrojibHUKA, TPAeuu.

[Tonstre muomaau kpyra. [nomanas cekropa. OTHOLIEHUE MITOMIAACH MOA0OHBIX PUryp.

JexapToBbl KOOPANHATHI HA MJIOCKOCTH

dopmynna paccTOSIHUS MEXAy AByMs Toukamu. KoopauHatel cepeiauHbl OTpe3Ka.
YpaBHeHue Gurypbl. YpaBHEHUs OKPY)KHOCTH U TIPSIMOU. YTJI0BOM KOA(DPHUITUEHT TIPSIMOIA.

BekTopnl

[Tonsitue BekTopa. Monyns (miuHa) BekTopa. PaBHble BekTopbl. KomnmuHeapHbie
BekTOpbl. KoopnuHatel Bektopa. CloKeHHe U BBIUMTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha yucno. CkasipHOoe mpousBeieHne BeKTopoB. Kocunyc yria Mexy JByMsl BEKTOPAMH.

I'eomeTpuueckue npeodpa3oBaHus

[TonsTre o mpeoOpazoBanuu Gurypsl. J{Brxenue purypbl. Bunsl iBrkeHus: GUryps:
napajJiesIbHbIA NepeHoc, oceBas CUMMETpPHS, IEHTpallbHasi CHMMETpUs1, TOBOPOT. PaBHbIE
¢urypsl. 'omoterus. [Tonobue puryp.

9J1eMeHTBI JIOTHKH
Omnpenenenue. Akcuomsl U Teopembl. [lokazarenbcTBo. Jloka3zaTenbCTBO OT MPOTUBHOTO.
Teopema, oOparHas manHoil. HeoOxoammoe M JOCTAaTOYHOE YCIOBHS. YTMOTpeOIeHue
JIOTHYECKHUX CBI30K €Cal ..., MO ..., Mo20a U MOJIbKO mo20d.
I'eomeTpusi B HMCTOPUYECKOM PA3BUTHH
N3 ucropun reomerpun, «Hauvana» EBkmmpa. Mcropusa nsitoro mocrtynara EBknupa.
TpuronomeTpuss — Hayka 00 W3MEpPEHHHM TPEYroJbHHUKOB. llocTpoeHue MpaBUIIBHBIX



APYKOBI,

MHOTOYroJIbHUKOB. Kak 3apoaunach uiaes KoopauHart.
H. N. Jlo6auesckuii. JI. Ditnep. Panec. [Tudarop.

TemaTn4eckoe IJIAHUPOBAHHUE C YUYE€TOM paﬁoqeifl nmporpamMmbl BOCIMTAHHUA C YKa3aHHEM

KOoJn4YeCTBA 4aCoB, OTBOJIMMBIX HA OCBOCHHC KaK/JI0il TeMbl.

Temarnueckoe miaHupoBaHue yueOHoro npeamera «MaTemMaTHKa» COCTABIEHO C y4ETOM
paboueii mporpaMMbl BOCTIMTaHUSA. BocnuTaTenbHBIN MOTEHIMA JAHHOTO TpeMEeTa 00ecIieqnBaeT
pealM3anuio CISAYIONINX [EICBBIX MPUOPUTETOB BocruTanus ooyqaromuxcst OOO:

Coznianue 6JaronpusITHBIX YCJIOBUHM Ui pa3BUTHS COLMAIBHO 3HAYMMBbIX OTHOLIEHUH IKOJIbHUKOB
U, IPEX € BCEro, IEHHOCTHBIX OTHOIIEHUM:
- K TpyLy Kak OCHOBHOMY CIIOCOOY MOCTM)KCHHUS >KM3HEHHOTO OJIaromoyydusi 4eoBeKa,
3aJI0Ty €ro YCHEIIHOro Npo()eCCHOHAIbHOIO CaMOONPEIENIEHUsI M OINYIIEHUS YBEPEHHOCTH B
3aBTpalIHEM JIHE,
- k cBoeMy OreuecTBy, cBOeil Manoil U 6oJbiIoil PonuHe Kak MecTy, B KOTOPOM 4YEJIOBEK
BBIPOC U MO3HAJI [IEPBBIE PAJOCTH U HEYAauH, KOTOpas 3aBellaHa eMy IpeJIKaMUd U KOTOPYIO HY>KHO
Oepeunb,

- K 3HaHUSAM KaK MHTEJJIEKTyaJbHOMY pecypcy, obecnednBaroieMy Oynayliee 4eaoBeka,
KaK pe3ylIbTaTy KpOMOTINBOTO, HO YBJIEKATeIbHOTO y4eOHOTO Tpy/a,
- K MHPY Kak TJaBHOMY MPHUHIUIY YeIOBEYECKOro OOIISKUTHUS, YCIOBUIO KpEmKO

HaJI&KMBAHMUA OTHOIIEHWH C KoJuleramMu 1o pabore B OyaylmeM ©  CO3JaHus

ONaronpusATHOrO KJIMMaTa B CBO€i COOCTBEHHOU ceMbe,

- K 3I0pPOBbIO, KaK 3aJI0Ty }IOHFOI;'I 7 aKTUBHOM KU3HHA YCIIOBEKA, €ro XOpoumero HaCTpOCHUA
" OIITUMHUCTUYHOI'O B3IJIsA/1a HA MUD,
-K OKpPYKaIOIIKUM JIIOASAM Kak 0e3yCIIOBHOW M aOCOIOTHOM LIEHHOCTH, KaK PaBHOIPAaBHBIM
COLMANBHBIM  IapTHEpawm,
B3aMMOTIO/|JIEPKUBAIOIINE OTHOLIEHHUS, JAIOIINE YEI0BEKY PaloCTh OOIIEHMS,

- K caMuM ce0e

KakK

KOTOPBIMU

X034€BaM

Haao BBICTpauBaTh J0 6pO}KCJ'IaTCJ'II>HI>IC u

CBOCH CydpOBI, CaMOOTPENCISIONIUMCI |

caMOpeaTN3yIOIMUMCS JIMYHOCTSIM, OTBEYAIOIINM 3a CBO€ COOCTBEHHOE Oyyiee.

Ne HaunmeHnoBanme
n/n pazienos/Tem Kosmyecrso IL1anupyemMbie pe3yJIbTaThI 10 KAXKI0i Teme
1acoB (XapaKTepuCcTHKA OCHOBHBIX BHI0B
NeSITeJIbHOCTH 00y4aloIuXCsI
Agtop | PaGoua (Ha ypoBHe y4eOHBIX JeilCTBUI -
cKast o NpeIMeTHBIX, THYHOCTHBIX,
Tiporp | Tiporp MeTanpeaMeTHBIX))
aMMa | amma
Auredpa,7 kiaace
1 | JluneiiHoe ypaBHeHHE ¢ 15 15 Pacnosnaeéams YnCIOBBIC BBIPAXKCHUS M BBIPAKCHHS

O/THOI MepeMeHHOM

C IepEeMEHHBIMU, TMHEIHbIC ypaBHeHus. [[puBoauTh
IPHUMEpPHI BBIPAXKEHUH C IEpeMEHHBIMH, IMHEHHBIX
ypaBHeHu#. COCTaBIISThBBIPAXKEHUE

C TMIEPEMEHHBIMH T10 YCJIOBHIO 3aJ1aui. BBIMONHATS
peoOpa3oBaHHsl BbIPAXKEHHH : TPUBOIUTD 10100HBIE
cilaraemble, packpblBaTh cKoOKH. HaxoanTh
3HAaYEHUE BBIPAXKEHUS CIIePEMEHHBIMH IIPH 331aHHBIX
3HaYeHUsIX nepeMeHHbIX. Kinaccuduuuponartsb
anredpanveckure BopakeHus. ONHUChIBATH LIENbIe
BbIpaKeHUs. Popmyruposams onpeoenerue




JIMHEWHOTr0 ypaBHEHUs. Peliats InHeiiHOe ypaBHEHUE
B 0o0mieM Buje. HTEpnpeTupoBaTh YpaBHEHUE KaK
MaTEMAaTUYECKYIO MOJIENb PEAJIbHON CUTYaLIUH.
OnuceIBaTh CXEMY pEeIIeHUs TEKCTOBOM 3a1auul, pu-
MEHSTh €€ JIJIs pELIEHUs 3a7a4

Leibie BbIpameHUs

52

52

Dopmynuposams:.

onpeoenens. TOXIeCTBEHHO PABHBIX BEIPaKECHHH,
TOKJIECTBA, CTENIEHU C HATYpaJIbHBIM [TOKa3aTeleM,
OJTHOUJIEHA, OJTHOWIEHA CTAaHAapTHOIO BU/Ia,

K09 ((huIMeHTa OIHOWICHA, CTEIICHH OTHOYJICHA,
MHOI'O4JIEHA, CTEIEH! MHOTOUJIeHa;

c6oticmeéa: CTENEHH C HaTypaJIbHBIM MTOKa3aTeeM,
3HaKa CTeNeHu;

npasuia: 10Ka3aTenbCTBA TOXKAECTB, YMHOXKEHHS
OJTHOYJIEHAa HA MHOT O4JIEH, YMHOKEHHSI MHOT OUJICHOB.
/loxazvieamsb CBOICTBA CTENEHU C HATYypaJbHbIM
nokasaresieM. 3ariChIBaTh U JIOKa3bIBATh (DOPMYJIBI:
MIPOM3BE/ICHNSI CyMMBI M pa3HOCTH JIBYX BBIPAYKEHUH,
Pa3HOCTH KBaJpaTOB JBYX BBIPAKEHUH, KBaJIpaTa
CYMMBI M KBaJIpaTa pa3HOCTH JIBYX BBIPAXKEHUH,
CYMMBI KyOOB M pa3HOCTH KyOOB JIBYX BBIpa)KEHHH.
Boluucname 3HaueHne BRIPAKEHHUH C TEpEMEHHBI- MH.
[IpumeHaTh CBOMCTBA CTETIEHH IS IPe00pa30BaHus
BBIPAKEHUI. BBINOIHATE YMHOKEHH € OJJHOUJIEHOB U
BO3BEJICHNE O/THOYJICHA B CTEMEHb.

[IpuBOANTH OJHOUJIEH K CTAHAAPTHOMY BUY.
3anuchIBaTh MHOIOYJICH B CTAaHIaPTHOM BUJIE,
OIIpENENATh CTelleHb MHOrowiIeHa. [IpeoOpa3oBbiBaTh
IIPOU3BEICHUE OHOUIEHA U MHOI'OUJICHA; CYMMBI,
Pa3HOCTH, IPOU3BEAEHHS IBYX MHOTOUJICHOB B
MHOI'OWIEH. BBINONHATE pa3inoikeHne MHOrowIieHa Ha
MHOYKHTEN CIIOCOOOM BBIHECEHHS 00IIEro
MHOYKHUTENS 332 CKOOKH, CTIOCOOOM TPYIIITUPOBKH, 110
(hopmysaM COKpaLIEHHOIO YMHOXKEHUS U €
IPUMEHEHHEM HECKOJIBKUX cIIOc000B. Mcnonbp30BaTh
yKa3aHHbIE IPe00pa30BaHUS B IPOLIECCE PEILICHUS
YpaBHEHUH, 10Ka3aTeIbCTBA YTBEPKICHUH, peLICHUS
TEKCTOBBIX 3a/1a4

DOyHKUMHA

12

12

Tlpusooums ipuMepbl 3aBUCUIMOCTEN MEXKTY
BeNM4YMHaMU. PaznuuaTs cpenn 3aBUCUMOCTEN
(hyHKIMOHAIbHBIE 3aBUCHMOCTH.

Onucwvieamsv nonamus. 3aBUCUIMON U HE3aBUCHMOU
repeMeHHbIX, PYHKIINN, apryMeHTa () YHKITUH;
cnocoOsI 3a1aHus PyHKIHH. DOpMYITHPOBATH
OIIpeNeNeHns: 001acTh onpeneneHus (QyHKIUH,
oOiacty 3HaYeHn! PyHKIUY, Tpadrka GyHKITHH,
JTUHEWHOU (QYHKIINH, PSAMOU IPOITOPITMOHATILHOCTH.
Buiuucnsame 3HaueHne QyHKINHY 10 33 JaHHOMY
3Ha4YeHUI0 aprymenTa. CocTaBisiTh TaOIMILIBI
3HayeHuil pyakuun. CtpouTts rpaguk QyHKUNN,
3amanHon TabmuaHo. [1o rpaduky dpyHKIHH,
SBIISIIOILICI CS MOJIEITBIO PeajIbHOro poliecca,
OIpEENSITh XapaKTEPUCTHKH STOT0 ITpoliecca.
Crpouts rpaduk TuHEHHON (HYHKIUH




4 | CucreMbl JUHEHHBIX 19 19 I[TpuBOAUTH IPUMEPHI YPAaBHEHHUM C JBYMSI
ypaBHeHHii ¢ IByMsI MEpEMEHHBIMH; THHSHHOTO YPABHEHUS C JIBYMSI
IepeMeHHbIMH MIEPEMEHHBIMU; CUCTEMbI JIBYX JIHHEWHBIX YPaBHEHUI

C ZIByMsI [IEPEMEHHBIMH;, PEATbHBIX IIPOIIECCOB, [Is
KOTOPBIX YPaBHEHHUE C JABYMsI [TEPEMEHHBIMU

WITH CHCTEMA YPaBHEHUIA C ABYMsI TepEMEHHBIMU
SBJIIFOTCSI MATEMATHUECKHMHU MOJIEIISIMH.
OnpenensTs, BISIETCS JIU apa YUCell PEIIeHueM
JIAHHOTO YPaBHEHUSI C IBYMSI [IEPEMEHHBIMH.
Dopmynuposams:.

onpeoenenus. pEICHUs yPaBHEHUS C IBYMsI
[IEPEMEHHBIMH; YTO 3HAYUT PELINTH YPABHEHHUE C
JIBYMsI [IEPEMEHHBIMHU; Tpa)Ka YpaBHEHUS C IBYMS
TIEpEMEHHBIMH; IMHEHHOTO YPABHEHHUSI C IBYMSI
TIEpEMEHHBIMH; PEIIICHHUS CHCTEMbI YPaBHEHHIA C
JIByMSI TTEPEMEHHBIMU;

c6olicmea ypaBHEHUI C IBYMsI [IEPEMEHHBIMHU.

7 IToBTOpPEHUE 7 4
U CHCTeMaTHU3aIusA
y4eOHOro Marepuasia
HTOIo 105 102

Auare0pa, 8 knace
1| PanimonansHbIe 44 44 Pacnosnasams 1enple palioHa bHbIC BRIPAKECHHS,

BBIPAXKCHHUA

JIpOOHBIE paIlMOHATbHBIE BRIPAYKEHHUS, TPUBOANTD
MIPUMEPHI TAKUX BBIPAKEHUH.

Dopmynuposamy.

onpeodeienus: paliOHATBHOTO BRIPAYKEHHIS,
JIONYCTUMBIX 3HAUYEHUI IEPEMEHHOM, TOKIECTBEHHO
PaBHBIX BEIPAKEHUH, TOXKIECTBA, PABHOCHIIBHBIX
YpaBHEHUH, palliOHATIFHOTO yPaBHEHMSI, CTENICHN

C HYJIEBBIM TIOKa3aTeJIeM, CTEMEeHH C OTPUTIATETTHHBIM
MoKa3aTeneM, CTAaHIaPTHOTO BU/Ia YK CIia, 00PaTHOM
MIPONOPIIMOHATBHOCTH; C80LUCMBA: OCHOBHOE
CBOICTBO paliioHaIBHON JpOOH, CBOMCTBA CTETICHH C

LIEJIBIM [T0KA3aTEeNEM, YPaBHEHUH, PYHKIHUH Y =K ;

X
npasuna: CIOKEHUs, BBIMUTAaHUS, YMHOKCHUS,
JIeNleHus Ipo0eid, BO3BEJICHHS POOU B CTEIIEHb;
Yycaogue paBeHCTBa Ipo0H HYITIO.

/loxazvieams CBOUCTBA CTEIIEHU C LEJIBIM
MIOKA3aTeIIEM.

Onucvieams Tpaduaeckuii METO | peIIeHHs
YpaBHEHUH ¢ OAHOMU IEPEMEHHOM.

Ilpumensims OCHOBHOE CBOMCTBO PalliOHAIbHON
JIpOOU JUTs COKpAIIEHUs X IPe0Opa3oBaHus IpoOeii.
[IpuBomuTH TPOOU K HOBOMY (00IIIEMY ) 3HAMEHATEITIO.
Haxonuts cymMy, pa3HOCTb, TPOU3BECHNE

Y 4acTHOE ApoOeii. BBINONHATE TOKAECTBEHHBIE
npeoOpazoBaHus PALMOHABHBIX BRIPAKEHNUH.
Pewiams ypaBHeHNs c TepeMEHHOM B 3HAMEHATEIIEe
Jpo0owu.

Ipumensms cBOWCTBA CTENIEHH C LIEJIBIM IIOKa3aTeIeM
JUIs1 IpeoOpa30BaHusl BHIPAKEHHH.




3anucvieams 4nucna B CTaHAAapTHOM BHUIC.

N

KBagpaTHble KOpHM.
OencTBUTENbLHLIE YMcna

25

25

Onucvigamy: TIOHSTUE MHOKECTBA, IJIEMEHTA
MHOYKECTBA, CITIOCOOBI 3a1aHNsI MHOXECTB;
MHOXKECTBO HATYpaJbHBIX YHCEI, MHOKECTBO LIETIBIX
YHCell, MHOKECTBO PalliOHATBHBIX YUCEN, MHOKECTBO
JIEMCTBUTENBHBIX YHCEN U CBSI3U MEXKIY dTUMHU
YHCJIOBEIMU MHOKECTBAMU; CBSI3b MEKTY
OCCKOHEUHBIMH JICCITUYHBIMU JIPOOSIMU 1
paloHaTBHBIMU, UPPAITUOHATIEHBIMU YU CIIAMHU.
Pacnosnasams panmoHanbHbIC U HPPAIIIOHATIEHEIC
yucina. [[puBoanuTh MpuMephl PariOHATBHBIX YHCENT U
HPPALMOHATHHBIX YHACEIT.

3anucwvieams ¢ omMolIbI0 GOPMYII CBOHCTBA ISHCTBUIN
C JICWCTBUTEIbLHBIMU YU CIIAMHU.

Dopmynuposamy:.

onpeoenens. KBAIPaTHOTO KOPHS U3 YU CIIA,
apu(pMETHIECKOr0 KBAJPATHOT'O KOPHS M3 YUCIIA,
PaBHBIX MHOKECTB, TIOIMHOXKECTBA, TIEPECCUCHUS
MHOXXECTB, 00bETUHEHUS MHOYKECTB;

ceoticmea’. PyHKIHUH Y = X2, apupMEeTHIECKOro
KBaJPaTHOIO KOPHS, YHKIIHH .

Jloxazvieams CBOUCTBA apu(PMETHIESCKOTO KBAJAPATHOTO
KOpHSI.

Cmpoumyp rpaduku GyHKINUNH Y= X2

TIpumensmo noHsTHE apUPMETHIECKOTO KBAJPATHOTO
KOpHS JIJISl BBIYMCIIEHUS 3HAUYEHUW BBIPAYKEHUM.
Ynpowamo BeIpakenus, cogepikaniye
apupmMeTHUeCKUe KBapaTHbIe KOpHH. PermaTh
ypaBHeHUs. CpABHUBATH 3HAYECHHS BBIPAKCHHUH.
BrImorHATE peodpa3zoBaHie BRIPAKESHHH C
NPYMEHEHNEM BBIHECEHUST MHOXKHUTENS M3-TI0/ 3HAKA
KOpHSI, BHECEHHUS MHOXKHTEIIS O] 3HAK KOPHSL.
BrImonHATs 0CBOOOXKIEHNE OT UPPAIOHATBHOCTH B
3HaMeHaTesne IpoOH, aHAIN3 COOTHOIIEHUH MEXTY
YUCIIOBBIMH MHOXECTBAMU M UX DJIEMEHTAMHU

w

KBanpatuble ypaBHeHUS

26

26

Pacnoznasams v IpuBOINTE IPUMEPHI KBAIPATHBIX
YPaBHEHUH pa3INYHbIX BUJOB (TIOJIHBIX, HEIOJIHBIX,
MIPUBEACHHBIX ), KBAIPATHBIX TPEXWICHOB.
OnwuceIBaTh B 00IIEM BUJIE PELLICHN € HEITOJIHBIX
KBaJIPaTHBIX ypaBHEHH.

Dopmynuposamy:
onpeoenenus.ypaBHEHUS IEPBO CTEICHH,
KBaJIPaTHOI'O ypaBHEHU:; KBaAPATHOT O TPEXUIICHA,
JUCKPUMHMHAHTA KBaJAPAaTHOTO YPaBHEHUS U
KBaJIpaTHOrO TpEXuiieHa, KOPHS KBaJApPaTHOTO
TpéxuiieHa; OMKBAJPaTHOrO ypaBHEHUS;

c60ticmea KBaJpaTHOrO TPEXWIEHA;

meopemy Buera u oOpaTHyto eif Teopemy.
3anucvisams 1 10Ka3bIBATH (HOPMYITYy KOpHEH
KBaJpaTHOT 0 ypaBHEeHHUs1. McciienoBaTh KOIMYECTBO
KOpHEH KBaJpaTHOIO YPaBHEHUS B 3aBHCUMOCTH OT
3HaKa ero JMCKpUMHUHAHTA.

Loxazvieams meopemul. Buera (npsimyro u
00paTHYI0), 0 Pa3I0KEHUH KBaJPAaTHOTO TpEXHWIeHa




Ha MHOYKUTEJIU, O CBOMCTBE KBAIPATHOIO TPEXUJIEHA C
OTPULIATEIHHBIM JUCKPUMUHAHTOM.

Onucvieams HATIpUMEpPax METOJ1 3aMEHbI TEpEMEHHON
JUTSL pEIICHUS yPAaBHEHUM.

Haxooumw KOpHU KBaIPaTHBIX ypaBHEHHH
paznuuHbiX BUAOB. [Ipumensats Teopemy Buera u
o0paTHyIO €if TeopeMy. BEIOTHATE pa3ioKeHue
KBaJIpaTHOT O TpEXusieHa Ha MHokuTenu. Haxoaute
KOPHH YpaBHEHUM, KOTOPBIE CBOSITCS K KBAJPATHBIM.
CocTaBmsTh KBaIpaTHHIC yPABHEHUS U YPABHECHUSI,
CBOJISILIMECS K KBAIPATHBIM, SIBJISIOLLIMECS
MaTEeMaTUYECKUMU MOJICTISIMU PEaIbHBIX CUTYaIU .

MoBTopeHue
M cucTemaTusaums
y4ye6GHOro matepuana

10

Hroro

105

102

Aaredpa,9 kiaace

1

HepaBencrBa

21

21

Pacnoznasams v TpuBOANTH IPUMEPBI YHCIIOBBIX
HEPABCHCTB, HEPABEHCTB CIICPEMCHHBIMU, JIMHEMHBIX
HEPABEHCTB C OJIHOM I1EPEM EHHOM, IBOMHBIX HEPABEHCTB.
Dopmynuposams:.

onpeodeenus: CPaBHEHHS IBYX YHCEIN, PEIICHNS
HEpaBEHCTBA C OIHOW ITEPEMEHH OM, pABHOCUJIbHBIX
HEPABCHCTB, PCIICHUSA CUCTEMbI HEPABCHCTBC 0)1H0171
TIepeMEeHHOM, 00JIaCTH OMpeeNIeHIs BRIPaKEHUS;
CB801iCMBa YNUCIIOBBIX HEPABEHCTB, CJIOKEHUS U
YMHOKEHUS YUCIOBBIX HEPABEHCTB.

Jloka3zvleamy. CBOMCTBA YMCIIOBBIX HEPABEHCTB, TEOPE
MBI O CJIOKEHUH U YMHOKEHUH YHCIIOBBIX HEPABEHCTB.
Pewiamob muHeliHbIC HEpaBEHCTBA. 3aIMCHIBATH
PELIEHNSI HEPABEHCTB M UX CUCTEM B BUJIEC UM CIOBBIX
MIPOMEKYTKOB, 00BETNHEHUS, TIEPECEUCHUS
YHCJIOBBIX IPOMEKYTKOB. PemaTs cucremy
HEPABEHCTB

comHoi epeMenHoi. O1ieHUBaTh 3HAUCHHE
BBIpakeHHUs. M300pakaTh Ha KOOPAMHATHON MIPSMOMA
3aJaHHBICHEPABEHCTBAMU UM CIIOBBIEIPOMEKYTKU

N

KBagpaTtuunas
pyHkuus

32

32

Onucvieams nousTHE GYHKIUHN KaK [IPABUIIA,
yCTaHaBJIMBAIOILIETO CBSI3b MEKAY 2JIEMEHTaMHU ABYX
MHOKECTB.

Dopmynuposeamsv onpedenenus: Hyist pyHKIMY;
MPOMEXYTKOB 3HAKOIIOCTOSTHCTBA (DYHKIINY;
(hyHKIIMH, BO3pacTaromiel (yobIBatomiei) Ha
MHOKECTBE; KBaJIPaTUUHON (YHKIMH; KBaJPATHOTO
HEpPaBEHCTBA;

c6oticmea KBaIpaTUIHON (pyHKITNY;

npasua NOCTPOCHUS TpaprKOB (PYHKIHHI C TOMOLIB IO
npeoOpa3oBaHUil.

Cmpoums rpadukn GyHKIUN C TOMOIIBIO
npeoOpa3oBaHU.

Cmpoumaw rpaduk kBagpaTnaHon GyHKuH. [1o
rpaduKy KBaJpaTUYHON QyHKIIMY OMTHCHIBATH €&
CBOJCTBA.




Onucvieams CXeMaTUYHOE PACTIONOKCHUE TTapa0oIbl
OTHOCHUTEIHHO OCH aOCIIMCC B 3aBUCUMOCTH OT 3HaKa
crapuiero Ko3GpuIrenTa 1 JUCKPUMHHAHTA
COOTBETCTBYIOIIECTO KBaAPATHOrO TPEXUIICHA.
Pewams xBagpaTHBIC HEPABEHCTBA, UCIIOIB3YS
CXEMY PacIoJIOKeHHS Mapadoiibl OTHOCUTEIBHO OCH
abcriucc.

Onucvieams rpadUyecKUil METOJ PEIICHUS] CHCTEMbI
JIBYX YPaBHEHUM C JABYMS TIEPEMEHHBIMH, METO]I
MOJICTAHOBKU U METOJT CIIOXKCHHUS JUISL PELICHHUSI
CUCTEMBI JIBYX YPaBHCHUH C IBYMS [IEPEMEHHBIMU,
OJTHO M3 KOTOPBIX HE SBJISCTCSI JIMHCHHBIM.

Pewams TeKCTOBBIC 3a/1a41, B KOTOPBIX CHCTEMa
JIBYX YPaBHEHU C IBYMsI [IEPEMCHHBIMHU SIBJISICTCSI
MaTEeMaTUYECKON MOJIEIIBIO PEeaIbHOT'O Ipoliecca,

U UHTEPIPETUPOBATH PE3YJIbTAT PELICHUS CUCTEMbI

DJIeMeHTbI
NPUKJIATHON
MaTeMAaTHKHU

21

21

IIpusooums npumepwl: MaTEMATHIECKUX MOJIETIEH
peaNIbHBIX CUTYaIHil; MPUKIATHBIX 3a/1a4;
NPUOIKEHHBIX BEJIMYMH; UCTIOIb30BaHUS
KOMOWHATOPHBIX MPABMJI CyMMBbI W TPOU3BEACHNUS;
CITy9allHBIX COOBITHH, BKITIOYas JOCTOBEPHBIE U
HEBO3MOYKHBIE COOBITHS; OIBITOB C
PaBHOBEPOSATHBIMU MCXOaMU; TTPEICTABICHHS
CTaTHCTUYECKUX JIAHHBIX B BHJIE TAOJHII, JHarpaMm,
rpauKoOB; UCTIOJIL30BAHMUS BEPOSTHOCTHBIX CBOMCTB
OKpY>KaIOIKX SBJICHUH.

Dopmynuposams.

onpeoenenisi: aOCOTIOTHOU TOTPEITHOCTH, OTHOCH-
TENIbHOM MOrPENTHOCTH, JOCTOBEPHOT 0 COOBITHS,
COBOKYITHOCTH IaHHBIX: CPEHEE 3HAUCHHE, MOJIa,
pasmax, MearaHa BEIOOPKH

YucioBbie
0CJIed0BATEILHOCTH

21

21

TIpusooums npumepwi: TOCICTOBATEITHEHOCTEH;
YHUCIIOBBIX IIOCIIEI0BATEIIEHOCTEH, BYACTHOCTH
apupMETHICCKON U TEOMETPUICCKON ITPOTPECCHIA;
HCITIOJIB30BAHUS IIOCIEI0BATENbHOCTEN B peabHOU
JKU3HU; 337124, B KOTOPBIX pacCMaTPUBAIOTCS CYMMBI
¢ OECKOHEYHBIM YHCIIOM CIIaraeMbIX.

Onucvieamy: TIOHATHS TTOCTIEIOBATETFHOCTH, YICHA
TIOCJIEIOBATENFHOCTH; CIIOCOOBI3aJaHAS
MOCIIEIOBATETLHOCTH.

Buiuucname: unena nocnenoBaTeIbHOCTH, 3a1JaHHOU
(hopMymoii N-To YIeHa MM PEKYPPEHTHO.
Dopmynuposamy:

OTIpeNIeeHNUS: apU(PMETHIECKON IPOTPECCUH,
TeOMETPHYECKON ITPOTPECCUH;

CBOICTBa WIECHOB apH(PMETHUECKON U TEOMETPHUYECKON
MIPOrPECCU.

3adasamsapuPMETHIECKYIO UTEOMETPUIECKYIO
MIPOTPECCUU PEKYPPEHTHO.

3anucvieams u noschams GOpPMyITBI OOIIETO YIIeHA

(62}

IloBTOpEHUE
U cUcTeMaTH3auus
y4eOHOro Mmarepuasa

10




Huroro

105

102

I'eomerpus,7 Kiacc

1

IIpocreiimmue
reoMeTpH4YecKue
(urypsl u ux cBoiicrea

15

15

Tlpusooums puMepbI TEOMETPUUYECKUX QUTYD.
Onucwvieams TOUKY, MPSAMYIO, OTPE3OK, Ty, YroJl.
Dopmynuposams:

onpeodenens. paBHbIX OTPE3KOB, CEPEIUHBI OTPE3Ka,
PacCTOSTHUS MEXAY ABYMS TOUKaMHU,
JIOIIOJTHUTEIIBHBIX JIy4el, pa3BEPHYTOrO yria, paBHbIX
YIJI0B, OGMCCEKTPHUCHI YTIIa, CMEKHBIX U
BEPTUKAJIBHBIX YIJIOB, [I€PECEKAIONINXCS MPSIMBIX,
NepreHANKYIISIPHBIX TPSIMBIX, TIEPIEHIUKYIIApa,
HAaKJIOHHOW, PACCTOSIHUSI OT TOYKH 10 IPSMOI;
ceoticmea: pactoiIoKeHNs TOYeK Ha MPSIMOH,
U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, MEPIEHANKYIISPHBIX MPSIMBIX;
OCHOBHOE CBOMCTBO IPSIMOIA.

Knaccuguyuposams yrisl.

Jloxazvieamys: TEOPEMBI O IIEPECEKAOIIMXCS TPSMBIX,
0 CBOMCTBAaX CMEXHBIX ¥ BEPTHKAIBHBIX YTJIOB, O
€IMHCTBEHHOCTH IIPSIMOM, IEPIIEH IUKYJIIIPHOU
JMAHHOM (cITydaid, KOTJia TOUKa JISKUT Ha JaHHOU
MIPSIMONA).

Haxooums mymny oTpeska, rpadyCHYIO Mepy yria,
HCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUIA.

H306pasicams ¢ TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB I'€OMETPUUECKUE (PUTYPBI: OTPE30K,
Ty, YTOJI, CMEXKHBIC U BEPTUKAJIbHBIE YTIIBI,
MEPIEHANKYISIPHBIE IPSIMBIE, OTPE3KH HITY4H.
Ioacnamy, 9TO TaKOE aKCHOMa, OIIpENeIeHue. Pewams
3aJ]a4l Ha BBIYHCIICHUE U JOKA3aTENbCTBO, IPOBOJIS
HEO0O0X OIMMbIE 10KA3aTEIbHBIEPACCY K ICHUS

TpeyrojabHukun

18

18

Onuceieams CMbICI TIOHSTHS «PaBHBIE GUTYPBI».
[IpuBonuTh IpUMeEpHI PaBHBIX GUTYD.
H300padcams 1 HAXOIUTH HA PUCYHKaX
PaBHOCTOPOHHHE, paBHOOECIPEHHbIE,
IPSMOYTOJIbHBIE, OCTPOYT OJIbHBIE, TYIIOYTOJIbHbIE
TPEYrOJIbHUKU U UX JIEMEHTHI.
Knaccugpuyuposams TpeyrolbHUKU 10 CTOPOHAM U
yIrJ1aM.

Dopmynuposamy:

onpeoenenus: OCTPOYrOJIbHOI0, TYIIOYT OJIbHOIO,
IPSIMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOIbHUKOB;
OMCCEKTPHCHI, BHICOTHI, MEIUAHBl TPEYTOJIbHHKA;
PaBHBIX TPEYTOJIbHUKOB; CEPEIUHHOTO
NEPIEHIUKYIISpa OTpe3Ka; nepuMerpa
TPEYyroJbHUKA;

ceolicmea: paBHOOEPEHHOr O TPEYrOJIbHUKA,
CepelMHHOr OIepIIEHAMKYJISIPa OTPE3Ka, OCHOBHOT'O
CBOMCTBA PaBEHCTBA TPEYT OJILHUKOB,;

NPU3HAKU. PABEHCTBA TPEYT OJIbHUKOB,
PpaBHOOEAPEHHOrO TPEYT OJIbHUKA.

Jloka3zvieams TEOPEMBI: 0 ETMHCTBEHHOCTH IMPSMOH,
NEPIEHUKYIISIPHON JaHHOM (Cly4aid, Korja Touka




JISKUT BHE JJAHHOM MPSIMOM ); TP IIPU3HAKA PaBEHCTBA
TPEyroJIbHUKOB; MPU3HAKH PAaBHOOESIPEHHOTO
TpEyroJIbHUKA; TEOPEMBI O CBOMCTBAX CEPETUHHOTO
HepHeHIUKYJIpa, PABHOOSIPEHHOTO U
PaBHOCTOPOHHETO TPEYrOJbHUKOB.

Pazvacnams, 4TO TaKo€ TEOpeMa, ONUCHIBATD
CTPYKTYpY TeopeMbl. OOBSICHSTh, KAKYIO TEOPEMY
Ha3bIBaIOT 00PAaTHOMN TAHHO, B YEM 3aKITIOUACTCS
MEeTO/I I0Ka3aTeNlbCTBA OT TpoTUBHOTO. [IprBOANTH
MIpUMEpPHI UCTIOIB30BAHMSI ITOTOMETO/1A.

Pemate 3a1aun Ha BBIYMCIICHHE U I0Ka3aTENLCTBO

MapajneabHbie
npsimblie. CymMMa yriios
TPeyrojbHUKa

16

16

Pacnosznasams Ha yepTexax napaienbHble IPsIMbIE.
N300paxath ¢ MOMOIIBIO IMHEWKN U YTOJIbHHKA
napasieNbHbIe TPSIMbIE.

Onucwvieams yritel, 00pa30BaHHBIE TP IIEPECEUEHU U
JIBYX IIPSIMBIX CEKYILIEH.

Dopmynuposamy:.

onpeodenenus: NapaiieNbHbIX TPSIMBIX, PACCTOSHUS
MEXTy MapauIebHBIMU MPSIMBIMH, BHEIIIHETO yIiia
TPEyrojbHHUKA, TUIIOTEHY3bl U KaTeTa;

cgolicmaa: apaulelIbHBIX MPSIMBIX; YIIIOB,
00pa30BaHHBIX MPH MTEPECCUCHNH TapaUICIbHBIX
NPSMBIX CEKYIIel; CYMMBI YTJIOB TPEYTOJIbHUKA,
BHEIITHETO yrila TPEYroJbHUKA; COOTHOIICHUH MEKITY
CTOPOHAMH H yIJIaMH TPEYrOJbHHKA;

HPSIMOYT OJIBHOT'O TPEYT OJIbHUKA; OCHOBHOE CBOWCTBO
napajJiesbHbIX IPSMBIX;

NPU3HAKU: TIAPAJUICIBHOCTU MIPSMBIX, PABEHCTBA
HPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

Loxazvieams: TEOpEMBI O CBOICTBAX NMapauIeIbHBIX
HPSMBIX, O CyMME yIJIOB TPEYTOJIbHUKA, O BHEILTHEM
yIJle TPEYroJIbHUKA, HEPaBEHCTBO TPEYTIOJIbHUKA,
TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB
TPEYyroJbHUKA, TEOPEMbI O CBOMCTBAX
HIPSMOYTOJILHOTO TPEYTOJIbHUKA, IPU3HAKI
napajieNbHbIX IPSMBIX, PABEHCTBA IPSAMOYTOJIBHBIX
TPEyrOJIbHUKOB.

Pewiams 3a1aun Ha BBIYNCIICHUE U JOKA3aTEIbCTBO

OKpy:KHOCTB U KpYT.
I'eomeTpuyeckue
NOCTPOEHUS

16

16

Toscuams, 4TO TaKoE 3a7ja4a HA IIOCTPOCHUE;
reomerpudeckoe Mecto Touek ('MT). [IpuBoauTh
npumepsl [ MT. H3z06pascams Ha pucyHKax
OKPYXXHOCTb U €€ 3JIEMEHTbI; KacaTeIbHYIO K
OKPYXHOCTHU; OKPYXKHOCTb, BICAaHHYIO B
TPEYroJbHUK, K OKPYKHOCTb, OITCAHHYIO OKOJIO HETO.
OnuchIBaTh B3aMMHOE PACIIOJIOKEHUE OKPY>KHOCTH U
PSIMOM.

Dopmynuposamy:

onpeoenenus: OKpPYKHOCTH, KPyTa, UX 3JIEMEHTOB;
KacaTelIbHOW K OKPYXHOCTH; OKPYXHOCTH, OIHCaH-
HOHM OKOJIO TPEYTroJIbHUKA, OKPY>KHOCTH, BIIUCAHHON
B TPEYT OJIbHUK;

ceoticmea: CEpeIMHHOrO neprneHanKyisapa kak I'MT;
Ouccekrpucel yrina kak 'MT; kacaTenbHOM K
OKPY>KHOCTH; TMAMETPa X XOPAbI; TOUKH [TEPECEUEHUS




CEPEIMHHBIX MEPIEHAUKYJIIPOB CTOPOH
TPEyroJbHUKA; TOUKH [TepEceYeHUsl OUCCEKTPHC YTIIOB
TPEYrOJIbHUKA;

NPU3HAKU KaCaTEIbHOM.

Loxazvieamys: TEOPEMBI O CEPEAUHHOM
nepreHuKymspe u ouccekrpuce yria kak ' MT; o
CBOMCTBAx KacaTelbHOI; 00 OKPYKHOCTH,
BIIMCaHHOMN

B TPEYI'OJIbHUK, OIIMCAHHOW OKOJIO TPEYTOJIbHUKA;
IIPU3HAKYU KacaTeJIbHOM.

Pewiamb 0CHOBHBIE 331241 HA IIOCTPOCHHUE:
IIOCTPOEHUE YIJIa, PABHOI'O JAHHOMY; IIOCTPOEHUE
CEPEIMHHOr0 IEPIIEHINKYJISpa JAaHHOTO OTPE3Ka;
IIOCTPOEHUE IPSIMOM, TPOXOALIEN UepEe3 JaHHYIO
TOUYKY U IIEPIIEHIUKYJISIPHOM JaHHOM IIPSIMON;
MOCTPOEHNE OMCCEKTPUCHI JAHHOT 0 YTJ1a; TOCTPOCHH e
TPEYrOJIbHUKA 110 JBYM CTOPOHAM U YIUIy MEXK]Ly
HUMH; I10 CTOPOHE U JABYM IIPUJIEKALIUM K HEl
yraaM. Pemars 3ajaun Ha MOCTPOEHUE METOJ0M
I'MT.

Cmpoums TpEYTOILHUK 10 TPEM CTOpOHAM. Pewams
3371441 Ha BBIYHCIIEHUE, J0KA3aTEIbCTBO U
IIOCTPOEHUE

5 O0001meHne 5 3
U CHCTeMAaTH3aIus
3HAHUM yYaMXCH
UTOI'OBAA KOHTPOJIbHAA PAFOTA
uroro 70 68
Teomerpust,8 Kiaace
1 YeThIpEXyrojbHUKH 22 22 Iosicusimp, 9TO TAKOE YETHIPEXYTOIBHHUK.

OnuceIBaTh 3JIEMEHTHI YeTHIPEX YT OJTHHIKA.
Pacnosnasamu BbITyKIIbIE U HEBBIYKIIBIC
YETBIPEX YT OJIBHUKH.

H306pasicams 1 HAXOIUTH HA PUCYHKAX
YEeTBIPEXYTOJIbHUKH PA3HBIX BUJIOB U UX 3JIEMEHTBI.
Dopmyauposamy:

onpeoeenus. TTapaienorpaMMa, BEICOTH
napajuieniorpaMmma; npsiMoyroJibHAKA, poMoa,
KBaJpata; CpeaHEl JIMHUYU TPEYroJbHUKA; TPAIlEUUH,
BBICOTBI TPANCLIU, CPETHECU TMHUY TPACLINH;
LEHTPaJIbHOrO yIJla OKPY>KHOCTH, BIIMCAHHOI'O yIiia
OKPY>KHOCTH; BIIUCAHHOI'O U OIKUCAHHOIO
YEeTBIPEXYTOJIbHUKA; CEOUCMEa: IapaIeIorpaMma,
MPSIMOYTOJIbHUKA, poMOa, KBaIpaTa, CpEIHUX JTMHAN
TPEYroJibHUKA U Tpalleuu, BIIUCAHHOTrO YIJIa,
BIICAHHOI'O

Y OMMUCAHHOTO YETBIPEX YT OIbHUKOB;

npuU3HaKy: NapaienorpaMma, MpIMOYroIbHUKA, POM-
0a, BITMCAHHOT'O U OMMCAHHOTO YETHIPEXYTOITEHIKOB.
/Jlokazvieams: TEOPEMBI O CYMME YTJIOB YETHIPEX -
YTOJIBHUKA, O IPaJyCHON Mepe BIUCAHHOI'O YIa,

0 CBOIMCTBAX M MPU3HAKaX MapajuieiorpamMmma,




OpsIMOYTOJIEHUKA, poMOa, BIMCAHHOTO U OITMCAHHOTO
YEThIPEX YT OIbHUKOB.

Ipumensams U3ydeHHBIE ONIPEIENEHNUs, CBOMCTBA U
MIPU3HAKY K PELLIEHUIO 3a]1a4

ITonooue
TPEYroJibHUKOB

16

16

Dopmynuposamy:.

onpeoenenuenolo0HbIX TPEYroJIbHIUKOB; CBONCTRA!
MEJIMaH TPEYroJbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA,
MepeCEKaroIIUXCcs X0p/I, KacaTelbHOM U CEeKYILEH;
npu3Haxy MOA0OHs TPEYTrOIbHUKOB.

Jlokaszvleamo.

meopemwl. Daneca, 0 MPONOPIIUOHATBHBIX OTPE3KAX, O
CBOMCTBax MeUaH TPEYTOJIbHUKA, OMCCEKTPUCHI
TPEYTOJbHUKA;

c60licmea: TIePeCceKaroNINXCs XOP, KacaTeIbHON 1
CEKYIIIEH;

npusHaKy mogo0ust TpEeyroJIbHUKOB. [Ipumenams
M3Y4YCHHBIC OMIPEICTICHUS, CBOMCTBA U MMPU3HAKH K
peIIeHuIo 33124

Pemrenne
NPSIMOYT0JbHBIX
TPeyroJibHUKOB

14

14

Dopmynuposams.

onpeoenenus: CAHyca, KOCHHYyCa, TAHTEHCA,
KOTaHTEHCA OCTPOT'0 yIiia MPsIMOYTOIHLHOTO
TPEYTOJILHUKA; CE0LICMBA: BRIPAKAFOIINE
METPUYECKHE COOTHOIICHHUS B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE ¥ COOTHOIICHHSI MK Ty CTOPOHAMU U
3HAYCHUSMH TPUTOHOMETPUYIECKUX (QYHKIMH B
TIPSIMOYT OJTbHOM TPEYTOTbHUKE.

3anucvieams TPUTOHOMETPHUECKHE (POPMYITBI,
BBIPAKAIOIIUE CBSI3b MEXAY TPUTOHOMETPUUECKIMHU
(yHKIMSIMU OJTHOTO ¥ TOTO JK€ OCTPOTO yria.
Pewams mpssMoyToNbHBIE TPEYTONBHUKI
Jlokaszvleamo.

meopem)y 0 METPUYECKIX COOTHOIIEHHUSX B TIPSIMO-
YTOIIBHOM TpeyToNbHUKE, Teopemy lludaropa;

@ opmynbl, CBA3BIBAIOIIIE CHHYC, KOCHHYC, TAHT€HC,
KOTaHTEHC OJJHOT'O ¥ TOTO YK€ OCTPOTr'O yIiia.
Bb1600ums 0CHOBHOE TPUTOHOMETPHYIECKOE
TOXJIECTBO M 3HAYEHUS CHHYCa, KOCHHYCa, TAHTeHCa
1 KoTaHreHca s yrinoB 30°, 45°, 60°. Ilpumenams
W3YYEHHBIC ONPENIEIeHUS, TEOPEMbI i (POPMYITBI K
pelIeHuro 3a1a4

MHOroyroJibHuKH.
Inomann
MHOI'0yT'0JIbHHKA

10

10

TosacHamy, 9TO TaKo€ TUIOMIAh MHOTOYTOJTHHHKA.
OnuceiBaTh MHOTOYTOJIBHUK, €0 DIEMEHTHI;
BBITTYKJIbIC 1 HEBBITYKITBIE MHOTOYT OJIbHUAKH.
N300paxaTh 1 HAXOIUTH HA PUCYHKAX
MHOT'OYTOJIbHHUK ¥ €r'0 DJIEMEHTHI; MHOTOYTOJIbHUK,
BIIMCAHHBIN

B OKPY>KHOCTB, U MHOTOYT'OJIbHHUK, OIMTUCAHHBII OKOJIO
OKPY>KHOCTH.

Dopmynuposamy:

onpeoenenus: BIUCAHHOTO U OMMMCAHHOTO MHOTO-
YT OJIbHUKOB, TUIOMIAF MHOTOYTOJIbHUKA,
PaBHOBEIUKUX MHOTOYT'OJIbHUKOB;

OCHOBHble C8OliCMBa TIOIIAIU MHOTOYTOJIbHUKA.
Jloxazvieams: TEOPEMBI O CYMME YTJI0B BBIIYKIIOTO




N-yroNbHUKA, MJIOLIAAN MPSIMOYTOJIbHUKA, IO TN
TPEYrOJbHUKA, TUIOIIAINA TPATICLIUH.

Ipumensams N3ydeHHBIE ONIPENIEIEHUS, TEOPEMBI U
(hopMyJIBI K peIIeHUIO 3a1a4

IloBTOpEHUE
U cUcTeMaTH3auus
y4eOHOro MaTepuasa

HUTOI'OBAl KOHTPOJIBHAA PABOTA

uroro

70

68

I'eomeTpusn,9 kiacc

1

Pemrenne
TPeyroJibHUKOB

16

16

Dopmynuposamy.

onpeodenenus. CHHyca, KOCUHYCa, TAHTeHCa,
koraHrexnca yria ot 0° 1o 180°;

€601icmeo CBSI3U JUTMH TMaroHaJeil 1 CTOpOH
napajuienorpamMmma.

Dopmynuposams M pa3bACHATH OCHOBHOE
TPUTOHOMETPUIECKOE TOKAECTBO. BEranciasTh
3HaYeHUE TPUTOHOMETPHUYECKOMN (DYHKIINH yriaro
3HAYCHUIO OJIHOW M3 €r0 3aJIaHHBIX (YHKITHH.
Dopmynuposams 1 TOKa3bIBATH TEOPEMBI: CHHYCOB,
KOCHHYCOB, CIIE/ICTBHS U3 TEOPEMBI KOCHHYCOB
CHHYCOB O TUIOIIA1 OMUCAHHOTO MHOT OyTOJIbHUKA.
3anucvisams 1 NOKa3bIBATH POPMYJTBI JUTS
HaXO)KICHUS TUIOMIAAH TPEYTOJIbHUKA, PAJNYCOB
BIMCAHHON M OMMCAHHOW OKPYKHOCTEU
TpeyroibHUKa. [Ipumersams U3y4eHHBIC
OTIpeNeNeHNs, TEOPEMbI B (POPMYITBI K pelIeHHIO
3a/1a4

IIpaBuiabHbIE
MHOTOYT 0JIbHUKH

TlosicHamy, 4TO TaKOE UEHTP U LIEHTPAJIbHbBIN yToJ
MPABUIIBHOTO MHOT'OYTOJIbHHUKA, CEKTOP U CETMEHT
Kpyra.

Dopmyauposamy:

onpeodeenue TIPAaBIIIBHOTO MHOTOYTOITbHUKA;
c8oticmeéa TPAaBUIBHOTO MHOTOYT OJTbHHIKA.
loxazvieams CBOMCTBA NPAaBUIIbHBIX

MHOTOYT OJIbHUKOB.

3anucvieams M pazbACHATH (POPMYITBI THHBI
OKPYKHOCTH, TUTOIIAH KPyTa.

3anucvieams M TOKa3bIBaTh (DOPMYIIBI [UIUHBI TyTH,
TIOMIA N CEKTOpa, (OPMYITBI ISl HAXOXKICHUS
PaauycoB BIIMCAHHON M ONMCAHHOW OKPYXHOCTEN
MIPABUIIEHOTO MHOT'OYT OJIbHUKA.

Cmpoumsb ¢ TIOMOIIBIO IUPKYJIA U JTNHEUKH
TMIPaBHIIbHBIE TPEYTOJIbHUK, YeTHIPEXYTOTBHHK,
IECTUYTOJTHHUIK.

Tpumensme N3ydeHHBIE ONIPENIEIEHHUS, TEOPEMBI U
(hopMyIIBI K perIeHu o 3a1a4

JexkapToBbl
KOOPIAMHATBI

11

11

Onucvieams TPIMOYTOJIbHYIO CUCTEMY KOOpJIMHAT.
Dopmynuposamu: onpeaeneHrie ypaBHeHus QUrypsl,
HEOOXOAMMOE U JI0CTATOUHOE YCIOBUS
napajieIbHOCTH JIBYX MPSMBbIX.




3anucvisams 1 10Ka3bIBaTh HOPMYJIBI PACCTOSHHUS
MEXTy IBYMsI TOUKaMH, KOOPAWHAT CEPEIUHBI
OTpe3Ka.

Bv1600ums ypaBHEHUE OKPY)KHOCTH, 0011Iee
ypaBHEHHUE MPSIMOM, YPaBHEHHE TPSMOH C YTITOBBIM
K09 HUIEHTOM.

Hoxaszvieams HEOOXOJUMOE U JOCTATOYHOE YCIIOBUSI
[1apalICIbHOCTU ABYX MPSAMBIX.

IIpumensims U3y4eHHbBIC ONPEACICHHS, TEOPEMBI 1
(hopMyJIBI K pEIICHHIO 3a1a4

BekTopbl

14

14

Onucvieans OHATHS BEKTOPHBIX U CKAJISIPHBIX
BeNTUYMH. IITHOCTpUPOBATE MOHSATHE BEKTOPA.
Dopmynuposamy:.

onpeodenenust: MOJyJsl BEKTOpPa, KOJUTMHEAPHBIX
BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPIMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
HPOTHUBOIOIIOKHBIX BEKTOPOB, YMHOXKEHHSI BEKTOPa Ha
YKCIIO, CKAJIIPHOT'O TIPOU3BEICHHUS BEKTOPOB;
C60lICMEad . PABHBIX BEKTOPOB, KOOPAMHAT PABHBIX
BEKTOPOB, CJIOKEHHUS BEKTOPOB, KOOPAUHAT BEKTOpa
CYMMBbI U BEKTOPa Pa3HOCTH JIByX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOPA Ha
YHUCJI0, CKAJISIPHOTO TIPOM3BEICHHUS JIBYX BEKTOPOB,
HEPIICH MUK YJIIPHBIX BEKTOPOB.

Jloxazvieams TEOpEMBI: 0 HAXOXKJICHUH KOOPIMHAT
BEKTOpa, 0 KOOPIHATAX CYMMBI Ml Pa3HOCTH BEKTOPOB,
00 YCIIOBHH KOJITHHEAPHOCTH JIBYX BEKTOPOB,
OHAXOKIEHUH CKAJIIPHOT O IPOM3BE/ICHHS IBYX BEK-
TOPOB, 00 YCITOBUH TTEPIICH IUKYIISIPHOCTH.
Haxooumbs xocuHYyC yriia MeXIy IByMs BEKTOPaMHU.
IIpumensams n3ydeHHBIE ONTPEIENCHIS, TEOPEMBI U
(hopMyJIBI K PEIICHUIO 33124

I'eomerpuueckue
npeoodpazoBaHus

10

10

Tlpusooums mpuMepsl mpeodbpazoBaHus GUTYP.
Onucwvisams ipeodpazoBaHus QUTYp: MapaiensHbIH
HEPEHOC, OCEBasi CHMMETPHS, LICHTPaIbHas
CUMMETpPHS], I0BOPOT, TOMOTETHSI, OA00uE.
Dopmyauposamy:

onpeoenenus: NBUKEHNS; PaBHBIX (DUTYp; TOUEK,
CUMMETPHYHBIX OTHOCUTEIBHO IPSIMOM; TOUEK,
CUMMETPHUYHBIX OTHOCUTEIBHO TOUKH; (PUTYPBI,
MMEIOIIeH 0Ch CHMMETPUH; (PUTYPHI, UMEFOIIIEiH
[EHTP CHMMETPUH; TTOI00OHBIX PHUTY;

ceolicmea: IBUKEHUS, apajieIbHOro epeHoca,
0CEBOW CUMMETPUH, LICHTPAJIbHOU CHMMETPUH,
MOBOPOTA, TOMOTETHH.

Loxazvieams TEOpEMBI: O CBOHCTBAX MapauIeIbHOTO
NEepeHoca, OCEBOM CUMMETPHH, LIEHTPAIbHON
CUMMETPHH, IOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH
IUIOIIA/IEH MOIOOHBIX TPEYT OJIbHUKOB.

Ipumensms N3ydeHHBIC ONPEACICHUS, TEOPEMBI U
(hOopMyJIBI K PELICHUIO 3a1a4

HavaanHuble
CBeJeHHUS 1Mo
cTepeoMeTpHHU

Cmpoumb: n300pakeHust IPOCTPAHCTBEHHBIX (QUTYD:
KyOa, PsIMOYT OJILHOT'O TTapaJuleenuiesaa,
UpPaMU/IbL, IPU3MBI, KOHYCa, I1apa.




Haxooumu: 31eMeHThl IPOCTPaHCTBEHHBIX (UTyp

8 IloBTOpEHUE 5 3
U cUcTeMaTH3alus
y4eOHOro MarepuaJa

HUTOI'OBAA KOHTPOJIbBHAA PABOTA
uroro 70 68
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