TlosicHuTEeILHASA 3aNIHCKA

Hacrosimas pabouast mporpamma mo mnpeamery l'eomerpus anst 7, 8 m 9 kiaccoB pa3paboraHa B
cootBeTcTBUM ¢ DenepanbHbiM ['ocynapcTBeHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOT'O OOIIEro
obpazoBanus (PI'OC 0OO0O), yuebnpiM miaHom ['BOY mkoma Ne428, Ha oOCHOBE mNpUMEpHOI
IIpOrpamMMbl OCHOBHOT'O 00IIIero 00pa3oBaHMs IO reOMETpUH Noj penakiueit Aranacsua JI.C. u op. —
M.: [Ipocsemenue. 2018 r.
OcHoBHbIe TPeOOBaHUSA K COACPKAHUIO U CTPYKTYpe pabouei mporpaMMbl 3aKpEIIeHbl B TOKYMEHTaX:
o ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit
denepanum.
e [Ipuka3 MunuctepctBa oOpazoBanust u Hayku Poccuiickoit ®enepauuu ot 17.12.2010
Ne 1897 «OG6 yrBepxkaeHun ¢eaepanbHOro TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO O0OMIET0 00Pa30BaHUSI.

e [lonoxenue o paboueit mporpamme ['bOY mikona No428

Heap HacTOsIIIEH MNPOrpamMMbl - pPa3BUTUE JIMYHOCTH IIKOJbHHKA CpPEICTBAMH T'€OMETPUHU,
MOATOTOBKA €0 K MPOJOIKEHHUIO O0YyYEHHS M K caMOpeaIn3alui B COBpEMEHHOM OOIIECTBE.
N3ydyenue reomerpuun B cooTBeTcTBHUM ¢ DepepanbHbiM ['ocynapcTBEeHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM OCHOBHOTO O0IIET0 0Opa30BaHUs HAPABICHO HA JTOCTHIKCHHE CIEAYIOMINX LIETICH:

® HUHTCIJICKTYAJIbHOC Pa3BUTHC, q)OpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTHU, H€O6XOJII/IMI>IX YCJIOBCKY JId
MIOJIHOIICHHON J>KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMATHUYECKOH NeATeIbHOCTH:
SICHOCTA M TOYHOCTH MBICIH, KPUTHUYHOCTH MBILUIEHUS, WHTYULHH, JIOTMYECKOTO MBIIUICHUS,
9JIEMEHTOB AJITOPUTMHUYECKON KYJIBTYpbI, MNPOCTPAHCTBEHHBIX TMPEJCTABICHUN, CIIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEN;

* popmupoBaHue MpeAcTaBIeHUH 00 UAEIX U METOIaX MaTEeMAaTUKH KaK YHUBEPCATHHOTO SA3bIKa HAYKU
Y TEXHUKHU, CPEACTBA MOJCIIUPOBAHUS SBJICHUMN U ITPOLECCOB;

¢ BOCIMTAHHUC KYJIbTYPbl JUYHOCTHU, OTHOMICHUA K MATEMATUKEC KaK K YacCTU 061H€‘I€JIOB€‘I€CKOI>1

KYJIbTYpbI, UTparoIliel 0co0yI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.

I[OCTI/I)KCHI/IC 9TUX ueneﬁ MO3BOJIACT Yy4dJallCMyCiaA pCliaTb JIMYHOCTHO-3HAYHUMBIC [IMIPAKTHKO-
OPHUCHTHPOBAHHBLIC 3aJa4ud  4Y€pE€3  JOCTUKCHHUEC IINIAHUPYEMBIX  PEC3YJIbTATOB!: MNPpEAMCTHBIX,

MCTAINMPECAMCTHBIX U IMYHOCTHBIX.



O0masi xapakTepucTHKa Y4eOHOro mpeaMeTa: B COBPEMEHHON IIKOJE€ Y4YEOHBIH TMpeaMeT
reoMeTpHsi BXOIUT B OOpa3oBaTeNbHYIO O00JIacTh «MareMaTnka u HH(popMatuka». OCHOBHOE
Ha3HAUYEHHUE IMpeIMEeTa TE€OMETPHs B OCHOBHOW IIKOJE COCTOUT B TOM, 4YTOOBI 00€CHEYUTh
(dbopMupoBaHNE HABBIKOB YMCTBEHHOTO TpyJa - IJIAHUPOBAHUE CBOEH pabOTHI, MOMCK PAIlMOHAIBHBIX

HyTeﬁ €€ BBIIIOJIHCHUA, KPUTHUYCCKasA OLICHKA PE3YJIbTATOB.

Onucanue mecta y4yeOHOro Kypca B y4eOHOM IJiaHe, HHGOpPMalusi 0 KOJMYECTBe y4eOHBIX
JacoB:

B coorBerctBuM ¢ y4yeOHBbIM mmaHoM ['BOY mkoma Ned428 Ha um3ydeHHE HpenMeTra «TeOMETPHsI
OTBOJIMITCS:

B 7 xnacce 102 yaca B roj, 3 yaca B HEJEIIIO;

B 8 kiacce 102 gaca B roj, 3 yaca B Henemto (1 gac 3a cyeT pernoHaJIbHOTO KOMIIOHEHTA);

B 9 xyacce 68 yacoB B I'oJl, 2 yaca B HEJIEIIO.

Nudopmanus 06 ucnoandyemom YMK:
[IporpamMma opuenTupoBana Ha ucnois3oBanue Y MK no reomerpun JI.C. Atanacsna (7-9) yuyeOHUK
g 7-9 knaccoB oOuieo0pasoBarenbHbIX yupexaenuid (aBropsl JI.C. Atanacsu, B. @. byryzos, C. b.

Kanomues u np.), usgarensctBo «lIpocsemenuey», 2018 r.

K ocobennocmsam nacmosiyeco YMK omnocames.:

- JIOCTYITHOE M3JIOKEHUE TEOPETUYECKOI0 MaTepraa;

- OOIIMPHBIN 3a/1a4HbII MaTepua;

- BO3MOKHOCTbh OpraHU3allMi HHAWBUIYAIbHOW padoThI;

- BO3MOXHOCTb UCIIOJIb30BaHUs Ha 0a30BOM U YIiTyOJIEHHOM YpPOBHSIX;

- JIOCTYIIHOCTh M3JIO)KEHMSI MaTepHasia, COYETAKOUIAasCA C JOCTAaTOYHOM CTPOroCThIO, KPaTKOCTHIO,

CXEMAaTUYHOCTBIO.

Komnonenmor YMK:
- Yuebnuk JI.C. Aranacss, B. @. byry3os, C. b. Kagomiies u ap. 'eomerpusi. 7-9 kimaccer

Nudopmanus 06 MCHoIb3yeMbIX TEXHOJIOTHAX 00y4eHHsl, (POPMaX YPOKOB.
IIpu opranuzanuu mpouecca 00y4eHus: B paMKax JaHHOW MPOrpamMMbl MPEAINoJaraeTcsi IpuMeHeHne

CJIEYIOIUX TIEAArOrHYeCKUX TEXHOJIOTHI O0YyUCHHUS:



Ungpopmayuonno-kommynuxkayuornnovle mexuonoeuu (MKT) - pacmmpsioT paMKH 00pa30BaTEeIbHOTO
mpolecca, TMOBBIMIAS €ro MPAaKTUYECKYH) HAMPaBICHHOCTh, CIIOCOOCTBYIOT WHTEHCU(DUKAIIUU
CaMOCTOSITENTLHOW PabOThl YJalIUXCsl U MOBBHIIMICHUIO TTO3HABATENIbHON akTUBHOCTH. B pamkax MKT

BBIICIISIIOTCS 2 BUJA TEXHOJIOTHH:

Texnonoeus UCnonb3068aHUsL KOMHLIOMEPHBIX NPOSPAMM — TIPEAHA3HAYEHBI Ui AyJUTOPHOH W
CaMOCTOSITENTLHOW paboThl ydamuxcs, 3h(HEKTHBHO AOMOIHSIOT MpoIecC 00YYeHUS Ha BCEX dTarax u

CHOCO6CTBYI-OT JOCTHIXXCHUIO IIPEAMCTHBIX PE3YJIBTATOB.

HHmepHem-mexHOﬂoeuu — MNPpEAOCTAaBJIAKOT IHUPOKHUEC BO3MOXKHOCTU [JIsI IIOMCKa HH(bOpMaI_[I/II/I,
pa3pa60TKH ITPOCKTOB, HAIIPABJICHBI HA JOCTHIKCHHUEC JIMYHOCTHBIX, IMPECAMCTHBIX U METAIIPCAMCTHBIX

PE3YyJIbTATOB.

lIpoexmnas mexnonocus — OPUEHTUPOBAHA HA MOJEIMPOBAHME COLMUAIBHOIO B3aMMOJCHCTBUS
yY4allUXCsd C LEJIbI0 PELIEHHs IPAaKTUKO-OPUEHTHPOBAHHOM, JIMYHOCTHO-3HAYMMOW  3a7ayH.
Vcnonb30oBaHue NPOEKTHOW TEXHOJOIMM CHOCOOCTBYET peallu3allii CUCTEMHO-IEATEIbHOCTHOTO

IMOIXO0B.

HZPOGCZ}Z mexnoiocusa — TI03BOJIICT PAa3sBUBATh JIMYHOCTHBIC, PETYIATHBHBIC MU KOMMYHHKATHBHBIC

yya, AKTUBU3HPYS MBIINIJICHUC YUAIUXCA U pAaCKpPbIBaA JIMYHOCTHBIN ITOTEHILIMAI Ka)KIO0TO.

Texnonoeus pazeumusi KpUMu4ecko20 MblulieHus — CIocoOCTBYEeT (POPMHUPOBAHUIO PA3HOCTOPOHHEH
JUYHOCTH, CIIOCOOHOM KPUTUUYECKH OTHOCUTHCS K MH(POpPMAIMK, YMEHHIO OTOMpaTh UHPOPMALHUIO AJIs

peuicHu-d MMOCTaBJICHHOM 3aJauH.

Bbonbiioe 3HaueHwe mpu peanu3alUy HACTOALIEH MporpaMMbl MPUIAETCS 310pOBbECOEpEraroIum
TEXHOJIOTHSIM, B YACTHOCTH, 32 CYET CMEHBI BUJOB aKTUBHOCTH: yU4eOHO-pEeUeBOM Ha Y4eOHO-UTPOBYIO,
WHTEJUIEKTYallbHOM Ha JBUTATENbHYIO, TPEOYIONIyI0 (U3MYECKON aKTUBHOCTH, WJIM CMEHBI BHUJIOB

yqe6H0171 ACATCIBHOCTH C LEJIBbIO MPECAOTBPAIICHNA YCTAJIOCTHU IIKOJIbHUKOB.

[Ipu BbIOOpPE (OpPM YpOKOB, MPEANOYTEHHE OTHACTCS Y4eOHOMY COTPYAHMUYECTBY, MapTHEPCTBY,

MapHBIM U TPYNIOBEIM (hopMaM paboT. YUeHHK B mpoliecce 00yueHHUs! CTaBUTCS B CUTYAIHIO BBIOOpa



(ympakHeHHMH, TOCIIeIOBATEILHOCTH pPaboOThl, BUJAa W (GOpM JOMAIIHUX 3aJaHUi), TPOSBIISISA
CaAMOCTOATCIIBHOCTh B BBIGOpe TOr0 WJIX HWHOI0 OOMOJIHUTCIBHOTO MaTcpuajlia B COOTBCTCTBHUU CO
CBOUMH HOTp€6HOCT$IMI/I U HHTCPCCAMMU. HOCJICI[OB&TCJIBHO Pa3sBUBAIOTCA Yy HIKOJIbBHUKOB
pediekCUBHBIE YMEHUSI — yMEHUS BUJETh ce0si CO CTOPOHBI, CaMOCTOSITEIBHO OILICHHBATH CBOM

BO3MOXXHOCTH U HOTpC6HOCTI/I.

Buabi u popMbl KOHTPOJIS:

CTAPTOBBIN: BXOJHAsi KOHTPOJIbHAS paboTa;

TeKYIIUii: MPOBEPKA MHUCbMEHHOI0 JOMAIIHEr0 3aJlaHusl, YCTHBIA ONPOC, MATEMATUYECKUI AUKTAHT,
poBepoyHas paboTa;

NPOMEKYTOUYHBII: CaMOCTOSITENIbHA paboTa, MPOEKTHBIE M HCCIENOBATENbCKUE pPabOThI, 3a4YeT,
KOHTpOJIbHAs paboTa;

HUTOTOBBIIi: UTOTOBasE KOHTPOJIbHAS paboTa.

KonTponb, mpexae Bcero, HampaBlieH Ha BbBISBICHHE JOCTH)KCHHMH IIKOJIHHUKOB. Bce 3amanus
MIOCTPOCHBI HA U3YYEHHOM MaTepuale, a nmpeasiaraeMblil hopMar mpoBEpOYHbBIX 3aJaHHUi U MpoIleaypa
WX BBITIOJTHEHUS 3HAKOMBI M TIOHATHBI yYaIIMCHI.

Kpurtepun onenuBanus:

Kpumepuu OUCHUBAHUA CMAPM 06020 U UM 0206020 KOHmMPOJIs:

PaGota cocTouT U3 crneayroumx 3a1aHui:

Yactp A 5 3amanuit OnenuBaercs B 1 6amn
Yacts B 3 3agauus OnenuBaercsa B 1 0amn
Yacts C 2 3a1aHus OnenuBaercs B 3 Oaa
Hroro 10 3amanuit 14 6anmoB

[Ikana nepeBoia MEPBUYHBIX OATIIOB B OTMETKY:

OtMmeTrka «5» 14-13 Gamos

OtrMmeTrka «4» 12-10 6auoB

O1MeTKa «3» 9-6 6ayuIoB




O1rMeTKa «2» Mewuslie 6

Kpurtepnu onieHHBaHus YCTHBIX OTBETOB.

OtBeT oueHuBaeTcs ommemxou ‘5", eClyi ydaluics:

1) NOTHOCTBIO PacKpbUI COAEpPKaHUE MaTeprana B 00beMe, MPelyCMOTPEHHOM IPOTPaMMON;

2) M3I0XKWI MaTepuajg IPaMOTHBIM S3BIKOM, TOUHO HCIOJb3ys MaTeMaTUYECKyH0 TEPMHHOJIOTUIO U
CHUMBOJIMKY, B OIIP€/IE€JICHHOM JJOrMUeCKON MOCIe10BATEIbHOCTH;

3) noxasajg yMEHUE WUIIOCTPUPOBATh TEOPHI0 KOHKPETHBIMU IPUMEpaMH, NPUMEHSITb B HOBOM
CUTYallU{ TPY BBIOJTHEHUN PAKTUYECKOTO 3a/1aHUS;

4) NpoJeMOHCTPUPOBAJl YCBOECHHE paHEEe U3YyUEHHBIX COIYTCTBYIOIIHUX BONPOCOB, CPOPMUPOBAHHOCTh
U YCTOMYMBOCTb UCIOJIb3YyEMBIX IIPU OTBETE YMEHUH U HABBIKOB;

5) oTBeuas caMOCTOSITENIbHO, 0€3 HaBOASAILIUX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 1-2 HETOYHOCTH NPH OCBEIIEHUU BTOPOCTENIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE
YUEHUK JIETKO UCIIPaBWJI ITOCJIE 3aMEYaHUs] YUUTEIIS.

OTBeT orleHUBaeTCs ommemkol “4”, ecnu yIOBIETBOPSET B OCHOBHOM TPeOOBaHUSM Ha OLIEHKY ““5”,
HO IIPU 3TOM MMEET OJMH U3 HEeJI0YETOB:

1) B M3JOKEHUU JOMYHICHBI HEOOJbIIME MPOOENbl, HE HMCKA3HMBIIUE MATEMaTHYECKOE COJEpIKaHUe
OTBETA;

2) nomyuieHsl 1-2 Heo4yeTa MpHU OCBEIIEHMH OCHOBHOT'O COJEP)KaHUS OTBETA, MCIIPAaBJICHHBIE TOCIHE
3aMeYaHus yUuTes;

3) nomyiieHsl omnOKa wiK 0oJsiee IBYX HEJOUYETOB MPU OCBEIIEHWH BTOPOCTENEHHBIX BOIIPOCOB UJIH B
BBIKJIa/IKaX, JIETKO MCIIPABJIEHHbIE TOCIIE 3aMEUaHus yUUTEs.

OTBeT olLleHUBaeTCs ommemxol ‘3", eciu:

1) HEMmoONHO PacKphITO COJEpXKaHHWE MaTepuaia (coaep)kaHhe M3JI0KEHO (hparMeHTapHO, HE Bcerja
MOCJIEZIOBATEIbHO), HO TOKa3aHO oOllee MOHMMaHHE BOIpPOCa M IMPOJEMOHCTPUPOBAHBI YMEHMS,
JIOCTATOYHBIE /I JAIbHENUIIETO YCBOSHUS POTpaMMBbl;

2) WMeNHCh 3aTPYIHEHHs WM JONMYyIIEeHbl OUIMOKM B ONPEAEICHHUU TIOHSATUH, HCIOJIb30BAaHUU
MaTeMaTHYeCKOM TEepMHUHOJOIUH, 4YepTekKaxX, BBIKIAJKAX, HCIPABICHHbIE II0CIE HECKOJIbKHUX
HaBOJISIIIUX BOIIPOCOB YUUTES;

3) y4YeHWK He CHpaBWICSd C NPUMEHEHHEM TEOPHH B HOBOM CHTyalldd TIPU BBITIOJTHEHUH
MPAKTUYECKOT0 33/1aHUs, HO BBITIOJIHUI 00sI3aTeIbHOE 3a/1aHUe.

OtBet oueHuBaercst ommemxou “2”, eciu:

1) He pacKphITO cozepKaHUE yUeOHOTr0 MaTepuana;



2) oOHapy)KeHO HE3HAHHWE WM HE MOHWMAaHHWE YYEHHWKOM OOJIbIIeH WM Hanbojiee BaKHOW YacTH
y4eOHOT0 MaTepuana;

3) [momymieHBl OMMMOKH B ONPEICICHUM TIOHATHS, MPH HUCIOJIB30BAHUU MaTEeMaTHYECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax Wid rpapukax, B BbIKJIAIKaX, KOTOPbIE HE HCIPABJICHBI 110CIIE
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB YUUTEIIS.

Kputepuu oneHuBanusi NUCbLMEHHBIX PadoT:

OTBET OLIEHUBACTCSI OMMEMKOU «5», €CIH:

1) paboTa BBITIOJIHEHA ITOJTHOCTHIO;

2) B JJOTHYECKHUX PACCYKJIEHUSX U 0OOCHOBAHUU PEILLIEHUSI HET MPOOEIOB U OLINOOK;

3) B pemieHMH HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OINHMCKA, KOTOpas He
SBIISICTCS CJICJICTBHEM HE3HAHMS WM HETIOHMMAaHUS Y4eOHOTO MaTepHana).

Ommemxa «4» CTaBUTCS B CIEAYIOUIUX CIyYasix:

1) pabGoTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIArOB PELICHUS HEJOCTATOYHBI (€CU yMEHHue
000CHOBBIBAThH PACCYKICHUS HE SIBIISIOCH CIICITUATBHBIM O0BEKTOM ITPOBEPKH);

2) momymieHbl OJHA OMIMOKA WJIM €CTh JIBa — TPH HEIOYETa B BBIKJIAJKAX, PUCYHKAX, YEPTEkKaxX HIIN
rpadukax (€ciiv 3TH BUJIbI padOT HE SBJBUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIN:

JOMyIeHo Oojiee OJHOW OMMOKM Wi Oosee ByX — TpPeX HEJOYETOB B BBIKJIAJKAX, YEPTEKaxX WU
rpadukax, HO yJamuiics o0anaer 00s3aTeIbHBIMA YMEHUSMH I10 IPOBEPSIEMOM TEMe.

Ommemxka «2» CTaBUTCS, €CIIN:

1) momymieHbl CyIeCTBEHHBbIE OIMIMOKM, MOKA3aBIIWE, YTO yyalluics He o0nagaeT o0s3aTeNbHBIMU
YMEHHSMH I10 JAHHON TeMe B TIOJTHOM Mepe.

O6m1as knaccudukaius ommudoK

IIpu ouenke 3HaHWi, YMEHHMH M HABBIKOB 00y4aloIIHUXCS CJeAyeT YYMTHIBATH BCe OIIMOKHU
(rpyOblie u HerpyObIe) H HETOYETHI.

I pybvimu cuuTaroTCs OMUOKU:

- He3HAHHE OTPE/ICIICHUS OCHOBHBIX TTOHSTHI, 3aKOHOB, ITPABUJI, OCHOBHBIX TIOJIO)KEHUH TCOPHH,

- He3HaHHe (HOPMYII, OOLIETPUHATHIX CUMBOJIOB 0003HAUYECHU BETMYUH, CIUHUI] X U3MEPCHHUSI,

- He3HaHHE HAUMEHOBAHUN €JIMHUI] U3MEPEHUST;

- HEYMCHHE BBIJICITUTH B OTBETE TJIABHOC;

- HEYMCHHE MPUMEHSATH 3HAHUS, A ITOPUTMBI JIJIS PEIICHHS 3a/1a4;

- HEYMEHHeE JIeNIaTh BBIBOJIBI U 0000IIEeHUS;

- HEYMEHHE YUTaTh U CTPOUTH TPaPUKU;

- HEYMCHHE IT0JIb30BaThCS TEPBOUCTOYHUKAMHE, YICOHHKOM H CITPABOYHUKAMU;

- BBIYUCJINTCIIbHBIC OHII/I6KI/I, €CJIM OHU HE SABJISIOTCSA OHHCKOﬁ;



- JIOTUYECKHUE OIINOKH.

K neepybvim owubram cnenyer OTHECTH:

- HETOYHOCTh (OPMYJIHUPOBOK, ONPEACICHUIN, MOHATUH, TEOpHUi, BbI3BaHHAs HEMOJHOTOH OXBaTa
OCHOBHBIX IPU3HAKOB OIPEIECISIEMOr0 MOHATHUS WM 3aMEHOM OJHOTO - JABYX U3 ATHUX IMPHU3HAKOB
BTOPOCTEIICHHBIMUY;

- HETOYHOCTh rpaduKa;

- HEpalMOHAJIbHBII METOJ pelleHHs 3aJaud WJIM HEJOCTaTOYHO IPOAYMaHHBbIM IUIaH OTBETa
(Hapy1IeHue JIOTUKH, TOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);

- HepalloHalIbHbIE METOIbI PA0OTHI CO CIPABOYHON U APYTOM TUTEPATYPOIl.

Heoouemamu siBnsotcs:

- HepalOHaJIbHbIE IPUEMBI BHIYUCIEHUHN U Ipeo0pa3oBaHMmii;

- HeOpE)KHOE BHITIOJHEHUE 3aHCeH, YepTexeid, cxeM, rpauKoB.

VYyutenb MOKET NOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET HAa BONPOC WM OPUTHMHAIIBHOE PELICHUE
3aJla4M, KOTOpbIE CBHUJETEIbCTBYIOT O BBICOKOM MaTEMaTHMYECKOM pa3BUTUU OOy4arollerocs; 3a
pemieHre Oojee CIOXKHOM 3a7add WM OTBET Ha Oojiee CIOXKHBIM BOIMPOC, MPEIIOKEHHBIC

o6yqa}omeMyc;I JOITOJIHUTCIIBHO ITOCJIC BBIIIOJIHCHUSA UM KaKux-110o0 APyrux Sa,I[aHI/Iﬁ.

Kputepuu onieHuBaHus NPOEKTHHIX PadoT:

[IpoekT oleHMBaeTCs MO TPEM COCTABISIOIIMM KadecTBAa OOpa3OBaHUs, HCHOJIB3YS CIEIYIOIINE
KpuTepuu c(HOPMUPOBAHHOCTH KOMITIETEHTHOCTH:

2 — gvlule cpedHe2o

1 — cpeonuii

0 — nuoice cpeoneco.

MaxkcruMaabHO BO3MOKHOE KOJIMYECTBO OAIoB: 28

Otmetka “3”: ot 12 10 17 6amnoB (42%)

Otmetka “4”: ot 18 10 24 6amioB (65%)

Otmetka “5”: ot 25 10 28 6amios (90%)

Ilokazamenu nposaenenus KOMnHemeHmMHOCMU Konuuecmeo 6annoe
IIpeomemno-unghopmayuonnas cocmasnsarouias max - 16
1.3HaHNEe OCHOBHBIX TEPMHUHOB U (PaKTUUYECKOTO MaTepHalia o TeMe 0-2
MIPOEKTa
2.3HaHue CYIIECTBYIOIINX TOYEK 3peHHUs (IMOAX0I0B) K podIeMe u 0-2
CIOCOOOB €€ perIeHus




3.3HaHue UCTOYHUKOB HH(OPMAIIH 0-2

LleamenbHoCmMHO-KOMMYHUKAMUBHAS COCIMABIAIOULAS max —14
4.YMeHue BhIIENIATh MPo0IeMy U 000CHOBBIBATh €€ aKTYaJIbHOCTh 0-2
5.¥YMenue GpopMyIupoBaTh 11eib, 3aa41 0-2
6.YMeHHe CpaBHUBATh, COTIOCTABIIATh, 0000IATh U IeJIaTh BEIBOIBI 0-2
7.YMeHue BBISBIATh IPHUYUHHO-CIICICTBEHHBIC CBSI3U, IIPUBOIUTH 0-2

apryMeHThI U WUTIOCTPUPOBATH IPUMEpPaMU

8.YMeHne COOTHECTH MOAYUYEHHBIN pe3yabTaT (KOHEUHBIH IPOAYKT) C 0-2
MOCTABJICHHOM IIEJIBIO

9.YMeHnue HaxoauTh TpeOyeMyro HH(OPMALIKIO B pa3IMUHbIX 0-2
HCTOYHUKAX

10.BnageHue rpaMOTHOM, SMOIIMOHATIBHOW U CBOOOHON PEYbIO 0-2
Llennocmmo-opuenmayuonuas cocmagiaowasl Max - 8
11.ITornMaHne aKTyaJIbHOCTH TEMBI U TIPAKTUYECKON 3HAYMMOCTH 0-2
paboThl

12.BeipakeHre COOCTBEHHOM MO3UIMH, 0OOCHOBAHHUE €€ 0-2
13.YMeHue o1leHuBaTh 1I0CTOBEPHOCTH MOJIyYeHHON HH(pOpMaIuu 0-2
14.Ymenue 3¢ (heKTHBHO OpraHN30BaTh WHANBUYaTbHOE 0-2

MH(OPMALIMOHHOE U BPEMEHHOE NPOCTPAHCTBO

HUTOI'O: max - 38

IInanupyemsle pe3yJibTaThl H3y4eHHUs PeAMeETA
Hacrosmas nmporpaMMa HampaBjieHa Ha JOCTH)KEHUE CIEAYIOUIMX NMPEAMETHBIX, METalpeIMETHBIX U

JIMYHOCTHBIX PE3YJIbTATOB.

IIpeameTHbIe:

1) ¢opmupoBaHue NpeACTaBICHUH O MaTeMaTHKE KaK O METOJ€ TO3HaHUsl JEHCTBUTENbHOCTH,
IMO3BOJIAIOIIEM OITMCBIBATh U U3Yy4aTh PCAJIbHBIC IMPOUCCCHI U ABJICHUA: OCO3HAHUC POJIM MATEMAaTUKU B
pazButuu Poccum ¥ MHpa; BO3MOKHOCTb IIPUBECTH IIPUMEPHI U3 OTEUYECTBEHHOM M BCEMHUPHOM

HCTOPUU MATCMATHYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB;




2) pa3BUTHE yMEHHI paboTaTh C y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJW3HPOBATh, M3BIICKATh
HeoOXoMuMy0 HH(OpPMAINIO), TOYHO ¥ TPAMOTHO BBIPAKATh CBOM MBICIH C TPUMEHEHHUEM
MaTeMaTHYECKOU TCPMHUHOJIOTUH n CHUMBOIJIMKH, IIPpOBOAWTD KJIaCCI/ICI)I/IKaL[I/II/I, JIOTUYCCKHUC
00OCHOBaHHUs, JIOKA3aTeIbCTBA MATEMAaTUYCCKUX YTBEP)KICHUW, OIEPHPOBAHUE MOHATHUSIMH,
MpUMEHEHHEe croco0a TMOUCKa PEIICHUs 33J]aud, B KOTOPOM PAaCCYXICHHE CTPOHMTCS OT YCIOBHS K
TpeOOBaHUIO WJIM OT TPeOOBaHUS K YCJIOBUIO; COCTaBJICHUE IUIaHA PEIIEHUsS 3a/1a4M, BbIICICHUE
OTalloOB €€ PCHICHHA, HWHTCPHPCTAlUd BBIYUCIIMTCIBHBIX PE3YJIbTATOB B 3a4a4C, HCCICAOBAHUC
MOJTYYCHHOTO PEIICHUS 3a/1a4H;

3) oBIameHHE TEOMETPUYECKUM SI3bIKOM; DPAa3BUTHE YMEHHsI HCIOJIB30BATh €ro JUIs OIHCaHUS
MIPEIMETOB OKPYKAIOIIETO MHPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHHUMA, M300Pa3UTEILHBIX
YMGHHﬁ, HaBBbIKOB T'C€COMCTPHYCCKUX HOCTpOGHHﬁ; OIICPpHUPOBAHUC IIOHATHAMHU: MHOI'OYI'OJIbHUK,
YeThIPEXYTOJBHUK, IapajuiejiorpaMM, NPSIMOYTOJIbHUK W KBajapaT, pPoMO, OKPYXHOCTb H KpPYT;
M300pakeHUE HM3y4aeMbIX (QUTYp OT PYKH U C TOMOIIbIO JIMHEHKA M IIMPKYJS; BBIMOJIHEHUE
HU3MCPCHHUA IJIVH, paCCTOﬂHI/Iﬁ, BCJIMYHH YIJIOB C IMOMOMIBIO MHCTPYMCHTOB IJIA I/IBMepeHI/Iﬁ JJIMH 1
yrioB; (GopMHpOBaHWE CHCTEMAaTHYCCKMX 3HAHUH O IUIOCKMX (UTypax W HUX CBOWCTBAx,
MPEJCTaBICHUNA O NPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJlax; Pa3BUTHE YMEHUH MOJICIUPOBAHUS
pealbHBIX CHTYallMi Ha SI3bIKE TEOMETPHUHU, UCCIICIOBAHMS TIOCTPOCHHOM MOJIEIH C MCIIOJIb30BaHHEM
reOMETPUUYECKUX MOHATHN U TeopeM, amnmnapaTa aareOpbl, pelieHus TeOMETPUUECKUX U MPAKTUYECKUX
3aa4: ONEpUPOBAaHUE MOHATHSMHM: PABEHCTBO U mojobue (¢uryp, napaielbHOCTh U
MEPIEeHIUKYISIPHOCTh TPSIMBIX, YIJIbl MEXKIY MPSAMBIMU, TEPHEHIANKYISAP, HAKIOHHASA, MPOEKIUS;
MIPOBEJICHUE TOKA3aTEIbCTB B TEOMETPUH; PEIICHHE 33/1a4 HAa HaXOXKICHHE T€OMETPUUECKUX BEITMUNH
(nMHA ¥ paccTOsIHKE, BEIMUMHA yTJla, IUIONIA/Ib) 10 00pa3iiaM WK alropuTMam;

4) popMuUpOBaHUE CHCTEMAaTHYSCKUX 3HAHMU O IUIOCKHX (DUTYpax M MX CBOWCTBAX, MPEICTABICHUHN O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNlaX; Pa3BUTHUE YMEHHM MOJEIMPOBAHUS pealbHBIX CUTYyallui Ha
SI3bIKE T€OMETPHUH, UCCTIEOBAHUS TOCTPOCHHOM MOJIENN C UCTIOIB30BAHUEM I€OMETPUUECKHIX MOHITHIA
u TCOpPEM, allmapara anre6p1)1, pelICHUA TCOMETPUUCCKUX M MPAKTUYCCKUX 3aJad: OICPUPOBAHUEC HaA
0a30BOM ypOBHE MOHITHSIMH: PaBEHCTBO (DUTYyp, MapajlIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBbIX,
yIABl MEXKAY TNPSMBIMH, TEPHNEHANKYISAP, HAKIOHHAS, TPOEKIHUs; MPOBEACHHE J0Ka3aTeIbCTB B
TeOMETPHUM; pelIeHHe 3a7ad Ha HaxXOXXICHHE TeOMETPUYECKUX BEIWYMH (AJMHA W PACCTOSIHHE,

BEJIMYMHA yTJIa, TUIOIa/b) 0 00pa3liaM WM aIropuTMam;



5) pa3BuTHE yMCHHMH MPHUMEHSTh HM3YYCHHBIC MOHSITHS, PE3yJIbTaThl, METOMbI JUIS pEIICHHS 3a/1a4

MPAKTUYCCKOI'0 XapaKTepa U 3aJ4a4 U3 CMCIKHBIX JUCHHUIIINH C UCIIOJIb30BAHUCM IIpHU HGO6XO,Z[I/IMOCTI/I

CIIPAaBOYHBIX MATCPUAIOB, KOMIBIOTEPA, IMOJIb30BATLCA OI.[CHKOI;’I u HpHKHHKOﬁ Ipu NpPaKTUICCKUX

pacueTrax;

paciiodHaBaHME BEPHBIX KW HCBCPHBIX BBICKaBBIBaHHfI;

OLICHUBAHUEC PE3YIbTAaTOB

BBIYMCIICHHI IIpu PCUICHHUH IIPAKTUYCCKHUX 3aJad, BBIIIOJHCHHUE CPABHCHHUA YHCCII B PCaJIbHBIX

CUTyaluiaX; UCIOJB30BAHUC YHUCIIOBBIX BBIpa)KeHI/Iﬁ Ipu pCHIICHHUU MPAKTUYCCKUX 3aJad U 3aJad U3

APYTruX Y4eOHBIX MPEIMETOB; pellleHHe MPAKTUYECKUX 3a7ay C MPUMEHEHHEM MPOCTEUIIMX CBOWCTB

¢buryp; BBINOJHEHHE MPOCTEHIINX TOCTPOCHHM

peanbHOM KU3HU.

nu HSMepeHI/Iﬁ Ha MECTHOCTH, HCO6XO,Z[I/IMBIX B

BhInyCKHUK HAYYHTCH

BbINyCKHUK IOJYYUT BO3MOKHOCTH

HAYYHUThCH
Harnsnaas reomerpus
* pacrio3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJEISAX | Hay4HUThCS BBIYUCIIATH 00BEMBI
U B OKpYyXarolmieM MUpe IUIOCKHE | | IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX  (uUryp,
[IPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYpBI; COCTABJICHHBIX u3 MIPSIMOYTOJIBHBIX
. pacrio3HaBarb pa3sBEPTKU Ky0a, | mapaenenumnesos;
IPSIMOYTOJIBHOTO NapajuleJienuIesia, IPaBUIbHOM | *  yriIyOMTb M Pa3BUTh IPEJICTaBICHUS O

NMpaMMJIbl, HUIMHIPA U KOHYCA;

* CTpOUTH pa3BEPTKH Kyba W MPSMOYTOIBHOTO
napajuleenunena;

* ONPEIENATH 10 JIMHEWHBIM pa3MepaM pa3BEPTKH
¢burypsl nuHEHHBIE pa3Mepbl camoil (GUrypsl, u

IMPOCTPAHCTBCHHBIX I'COMETPHUIYCCKHUX chrypax;
®* HAYYUTHCA INMPUMCHATH MOHATUC paSBépTKI/I JUIA
BBIIIOJIHCHUSA IIPAKTUYCCKUX paC‘léTOB.

Hao0opoT;
. BBIYHCTISTH 00BEM MPSIMOYTOJIBHOTO
napajuiesIenuea.

I'eomeTpuyeckue GUrypsl
® II0JIb30BAaThHCs SA3BIKOM TCOMETpUHA A | ¢ OBJIaA€Tb MCETOAAMH PCHICHUA 3ada4 Ha
OMHCaHUs TPEIMETOB OKPYXAIOIIETO MUpAa U UX | BBIYUCICHUS M JIOKA3aTeIbCTBa: METOJOM OT
B3aMMHOT'O pacCIlOJIOXKCHUSA IIPOTUBHOTO, METOAOM 1'[0)1061/15{, METOAOM

* pacmo3HaBaTh M HM300paxkaTb Ha dYepTexkax MU
pUCYHKAaxX TreoMeTpuuyeckue (GUryppl M HUX
KOH(UTypaluu;

* HAXOJIUTh 3HAYEHUS JJIMH JIMHEWHBIX 3JIEMEHTOB
¢Guryp 1 Ux OTHOIIECHUS, IPAAYCHYIO MEpPY YIJOB
ot 0 mo 180°, mpumeHsia onpeneneHus, CBOMCTBa
U TpU3HAaKU QUTYP U UX DJIEMEHTOB, OTHOIIEHUS
¢uryp (paBeHCTBO, TmMOJI00HWE, CHUMMETPHH,
MOBOPOT, MapajIeNIbHbINA epeHoc);

* ONepupoBaThb C HAyaJIbHBIMU TMOHATUSMU
TPUTOHOMETPUM U BBIIOJHATE DJIEMEHTapHBIE
orepaiuy HaJl GyHKIUSIMH YIIIOB,;

* pemaTh 3aJa4d Ha J0Ka3aTeJIbCTBO, OMMUPAsCh
Ha M3y4yeHHbIE CBOMCTBa (UIYp M OTHOUICHHM
MEXIY HUMHU U TIPUMEHSS H3YYEHHBIE METOJBI
JI0Ka3aTeNbCTB;

nepebopa BaApUaHTOB H METOIOM T€OMETPUIECKUX
MECT TOYEK;

. npuodpecTu OIIBIT MIPUMEHEHUS
anreOpanvdeckoro W TPUTOHOMETPUUYECKOTO
anmapata W UIeH JBIDKEHUS TPU pPEUICHUH
TCOMETPHUYECKUX 3a7ad;

* OBIAACTh TPAAUIMOHHOW CXEMOW pelIeHUs
3aJ1ad Ha TOCTPOCHHE C TIOMOIIBIO IHUPKYIS H
JUHEWKU: aHAINU3, TTOCTPOEHUE, T0KA3aTeIbCTBO U
HCCIIEIOBAHKE;

* HAy4YUTHhCS pelIaTh 3aJa4d Ha MOCTPOCHHE
METOJIOM TE€OMETPHYSCKOTO MeCTa TOYeK |
METOIOM IIOI00HS;

* TpUOOpPECTH ONBIT WCCICIOBAHHUS CBOWCTB
IJIAHUMETPUYECKUX  GUTYp € TOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMM;




* pemarb HECJIOXKHBIE 33Ja4yd Ha IIOCTPOEHMUE,
MPUMEHSL OCHOBHBIE AJITOPUTMBI MOCTPOCHUS C
MTOMOIIBIO HUPKYJIS U JIMHEUKHU;

* pewlaTh NOPOCTEUIIME  IUIAHUMETPUUYECKUE
3a7la4M B IIPOCTPAHCTBE.

* IpUOOPECTH OMBIT BHIOJHEHUSI MPOEKTOB IO
temaMm: «['eomeTpudeckue mnpeoOpa3oBaHUs Ha
wiockoctny,  «lloctpoenne  OTpe3koB 1O

hopmyie».

H3mepenne reomer

PUUCCKUX BCIINIUH

* HCMOJb30BaThb CBOMCTBA M3MEPEHHUS [UIMH,
wiouaied M yYIrJOB IIpU pPELIEHUH 3aJad Ha

Hax0XJICHHUE JUTHBI OTpe3Ka, JUITHBI
OKPY)XKHOCTH,  JUIMHBI  JyTU  OKPY’KHOCTH,
IpayCHOM MephI yria;

*  BBIUMCIATH  IUIOIIAAU  TPEYrOJIbHUKOB,
MPSIMOYTOJIBHUKOB, rapajuieJIorpaMMoB,

Tpaneuui, KpyroB U CEKTOPOB;

* BBIUNCIATH JUIMHY OKPYXXHOCTH, [UIMHY IyTU
OKPYKHOCTH;

* BBIYUCIIATD JUIMHBI IUHEHHBIX 3JIEMEHTOB QUTYp
U UX yIIbl, HCHONb3YS (QOpPMYJbl  JUIMHBI
OKPY’)KHOCTM W JUIMHBl JyTU OKPY)KHOCTH,
dbopMyITEI IIomaneH Guryp;

* pemlaTh 3aJadd  Ha  JI0Ka3aTeIbCTBO C
WCTOJIb30BaHUEM (OPMYI UIMHBI OKPY)KHOCTH H
JUIMHBl JYyI'M OKPYXHOCTH, (opMyn Imuiomanen

¢uryp;
° pemaTb HpaKTI/I‘IeCKI/Ie 3aJa4yu, CBJA3aHHBIC C
HaAXO0XICHHUCM FeOMeTpI/IHGCKI/IX BCJIIMYUH

(ucronp3yst MpY HEOOXOAMMOCTH CIPABOYHUKHU H
TEXHUYECKUE CPEJCTBA).

¢ BBIYUCIATH ILIOIIAaAHN (bI/Il"yp, COCTaBJICHHBIX H3

JIBYX W Oosee NPSIMOYTOJIbHUKOB,
napajyieIorpaMMOB, TPEYrOJbHHUKOB, Kpyra H
CEeKTOpa;

*  BBIYHMCIATH  IUIOHMIAJIM  MHOTOYTOJILHUKOB,
UCTOJB3ys  OTHOIIEGHUS  PAaBHOBEIMKOCTH U
PaBHOCOCTABJIICHHOCTH;

. MIPUMEHSITh anreOpanvyecKuii u

TPUTOHOMETPUUYECKHUH amnmnapar v UIeu JBUKEHUS
IpU pEelIeHUH 33/aY Ha BBIUMCIICHUE ILIOLIAAeH
MHOT'OYTOJIbHUKOB.

Koopaunatsl

¢ BBIYUCIIATH JJIMHY OTPE3Ka M0 KOOpAWHATaM €ro
KOHIIOB; BBIYUCIIATH KOOPJMHATHI  CEPEIAMHBI
OTpe3Ka;

* WCIOJIb30BaTh KOOPAWHATHBIA METON JIA
M3y4YEHUs CBOWCTB MPSAMBIX U OKPYKHOCTEH.

* OBJIAJIETh KOOPAMHATHBIM METOJOM pELICHUs
3a/1a4 Ha BBIYKUCIICHUS U JOKA3aTelIbCTBA;

. npuodpectu OIIBIT HCIIOJIb30BaHUs
KOMITBIOTEPHBIX MPOrpPaMM [l aHAJIM3a YaCTHBIX
CIIy4aeB B3aMHOIO PACIIOIOKEHHUs OKPYKHOCTEH
Y TIPAMBIX;

* IPUOOPECTH OMBIT BBHINOJIHEHUS IMPOEKTOB Ha
TeMy «lIpuMeHEHHnEe KOOPAMHATHOIO METOJA IpU

pelIeHnn 3a1a4y Ha BBIYMCIICHUS )51
JI0Ka3aTeJIbCTBAY.
BekTopsl

* OIIEpUPOBATH C BEKTOPAMM: HAXOJUTh CYMMY U | ® OBJIAJI€Th BEKTOPHBIM METOAOM [UIS PELICHHUS
Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX | 3a/1a4 Ha BBIYHACIICHUS U JOKA3aTeJIbCTBA;
TE€OMETPUUYECKH, HAXOAUTh BEKTOp, PAaBHBIM | ¢ MPHOOPECTH OMBIT BBHINOJHEHUS MPOEKTOB Ha
IIPOU3BENCHHUIO 3aIaHHOTO BEKTOpa Ha YUCIIO; TEMY «IPUMEHEHHUE BEKTOPHOI'O METOJa IpH
*  HAXoQuThb Ui  BEKTOPOB,  3aJ@HHBIX | PECLICHUU 3a1a4 Ha BBIYHCIICHUS 51
KOOpPJAMHATAMM: JUIMHY BEKTOpa, KOOPJAMHATHI | JOKA3aTeJIbCTBAY.

CYMMBI M pa3HOCTH JIByX U Oojiee BEKTOPOB,
KOOPJMHATHI NPOU3BENCHHUSI BEKTOpa Ha YHCIIO,
NPUMEHSS TPU HEOOXOJTUMOCTH COYeTaTeIbHbIH,
MIEPEMECTUTENBHBII W paCIpeleUTENbHbIN
3aKOHBI;

® BBIYHCJIATE CKAJIIPHOC NPOU3BEACHNEC BEKTOPOB,




HaXOJUTh yroin MEXIy BEKTOPAMH,
yCTaHABIMBATh NEPIICHINKYISIPHOCTH MPSIMBIX.

MeTtanpeamMeTHble:

1) yMeHHE CaMOCTOSTEIBHO ONPEACIATh IS CBOCTO 00YUYEHHs, CTaBUTh U (POPMYIIMPOBATH /IS CeOs
HOBBIC 3a7a4d B ydeOe W IMO3HABATEIBHOM IEATEIHLHOCTH, Pa3BUBAaThb MOTHBBI U WHTEPECHl CBOCH
IM03HABATEILHOM JEITEIHbHOCTH,

2) yMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh MYTH JTOCTHKEHUS 1ieJield, B TOM YHUCJIE aJbTepHATHUBHEIE,
OCO3HaHHO BBIOMpaTh HanboJjee 2 (HEKTUBHBIE CIOCOOBI PEIICHHUS yUeOHBIX U ITO3HABATEIIbHBIX 33714,
3) yMEHHE COOTHOCUTH CBOM JICUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JEATEILHOCTH B MPOIECCE JOCTHIKEHUS PE3YNIbTaTa, ONPEIeNsITh CIIOCOOBI ACHCTBHIA B paMKax
MPEAJIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTHUPOBATh CBOU JCUCTBUS B COOTBETCTBUMU C
M3MEHSIIONIEHCS CUTYyalnei;

4) yMeHue OIeHUBAaTh MPABUILHOCTH BBHIMOJIHEHHs y4eOHOU 3a/1a4yu, COOCTBEHHbIE BO3MOXKHOCTU €€
penieHus;

5) BIageHWe OCHOBAMHU CaMOKOHTPOJIS, CaMOOILICHKH, NPHUHSATHS PEIICHHH | OCYIIECTBICHHS
OCO3HAaHHOTO BhIOOpa B y4eOHOM M MO3HABATEIHHON JESTENbHOCTH;

6) yMeHHEe OIpenensTh MOHATHUS, co3JaBaTh  O0OOIIEHUS, yCTaHABIMBaTh  AHAJIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSTCIILHO BHIOMpPATh OCHOBAaHUS W KPUTCPUU I Kiaccuukarmm,
YCTaHABIIMBATh MIPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJICHHE, YMO3AKITIOUEHNE
(MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHUH) U JIENIaTh BBIBOIBI,

7) yMeHue cozlaBaTh, MPUMEHATh U MPEeOOpPA3OBHIBATh 3HAKU U CHMBOJBI, MOJEIU U CXEMBI IS
pernieHust yueOHbIX U MMO3HABATEIBHBIX 33]1a4;

8) CMBICIIOBOE YTEHHE;

9) ymeHue opraHM30BBIBaTH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO NIEATEIHHOCTh C YUHUTEIEM U
CBEPCTHHKAMH, pabOTaTh WHAMBUAYAIBHO W B TPYIIE: HAXOAWTHh OOIlee pelleHHue U pa3peliaTh
KOH(MIUKTHI HAa OCHOBE COTJIaCOBAaHMS TMO3UIMH M y4yeTa HHTEpPecoB; (HOPMYyIHUPOBATH,
apryMEHTHPOBaTh U OTCTaWBaTh CBOE MHEHHE;

10) ymeHue 0CO3HAHHO HMCTOJB30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3a/1aueii KOMMYHUKAIIUU
JUIS BBIPDQXKEHHUS CBOUX UYBCTB, MBICIEH W TOTPEOHOCTEH; IUIAHUPOBAHUS W PETYISIIIHH CBOEH
NEeSATEIbHOCTH; BIaJICHHE YCTHOW U MUCbMEHHOM peubl0, MOHOJIOTMYECKON KOHTEKCTHOM peyblo;

11) dopmupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJI30BAHUA HH(POPMAIOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (manee - UKT xommnereHium); pa3BuTre MOTHUBAIIMK K OBJIAJICHUIO

Ky.]'[BTypOﬁ AKTUBHOI'O MOJIb30BAHUS CJIOBAPAMHA U JPYT'UMHU ITOUCKOBBIMU CUCTECMaMMU.

B cootBerctBrn ®I'OC OOO BbIAEASIOTCS TPU IPYNIbl YHUBEPCAIBHBIX YU€OHBIX AEHCTBUIA:




PEryIATUBHBIC, TO3HABATCIBbHBIC, KOMMYHHUKATHBHBIC.

PeryasituBubie YY /|

Tpebdosanus PI'OC OO0 [Lnanupyembie pe3ysibTaThbl
Ymenue CaMOCTOSITENILHO | -aHAJM3UPOBATh CYIIECTBYIOIIME U IUJIAHUPOBATh Oyayline
omnpeiensATh  Leau  oOyuyeHus, | oOpa3oBaTelbHbIE PE3YNIbTAThI;

CTaBUTh U (POPMYTUPOBATH HOBBIC
3a/1aud B ydyeOe W M03HaBaTEIbHON
ACATCIIbHOCTH, paSBI/IBaTB MOTHUBEL
i UHTEPECHI cBoeit
MO3HaBaTEIbHOM JCATCIbHOCTH.

-UIeHTU(UIIUPOBATh COOCTBEHHBIE MPOOJIEMBI U ONPEICISATH
TJIABHYIO IIpo0iIeMy;

-BBIIBUTaTh BEPCHM pELICHHA MpoOIemMbl, (GopMyIupoBaTh
THITOTE3bI, IPEIBOCXUIIATH KOHEYHBIH PE3yIbTaT;
-CTaBUTh 1IeNb JCATEIbHOCTH Ha OCHOBE
po0JIeMBI U CYIIECTBYIOMINX BO3MOKHOCTEHH;
-popmynupoBaTh ydeOHBIE 3aJaydl KakK INAaru JOCTHKEHUS
MIOCTABJICHHOM 1€ AEATEILHOCTH;

-000CHOBBIBATH IIEJIEBBIE OPHEHTUPHI M MPHUOPHTETHI CCHLIKAMH
Ha [EHHOCTH, YyKa3biBasi W OOOCHOBBIBAS  JIOTHYECKYIO
MIOCJIEA0BATENbHOCTD [IAar0B

OIPEACIICHHOMN

Ymenue CaMOCTOSITEIILHO
IUTAHUPOBATh TYTH JIOCTHKCHHS
TeIeH, B TOM qucie
aJIbTepHATHBHBIE, OCO3HAHHO
BBIOMpaTh Hanbosee F(h(HEeKTUBHBIC
CIOCOOBI  pemieHust y4eOHBIX U
MO03HABATENIBHBIX 3314,

-OIpeNeNsITh HEOOXOAUMBIC ACHCTBUE(S) B COOTBETCTBHU C
y4eOHOI ¥ 1Mo3HaBaTEIbHOM 3aa4eil U COCTABIIATH aJTOPUTM HX
BBIIIOJIHEHMNS,

-000CHOBBIBATh u OCYIICCTBIISATh BEIOOD HanboJee
3¢ (HEeKTUBHBIX CIIOCOOOB pelIeHUsT yYeOHBIX U MO3HABATENIbHBIX
3aJ1a4;
-OIPEeACIISITh/HaXOIUTh,
BapUAHTOB,  YCJIOBHS
MMO3HABATENLHON 3aJa4H;
-BBICTPAMBATh XU3HCHHBIC TUTAHBI HAa KPAaTKOCPOUHOE Oymayiiee
(3asBIATH 1I€JIEBbIE OPUEHTHPHI, CTABUTH aJIeKBATHBIE UM 33/1a4l
W TIpejiarath JCHCTBHS, YKa3bIBass U 00OOCHOBBIBAS JIOTHUECKYIO
MOCJIeI0BATEILHOCTh II1aroB);

-BBIOUPATh W3 MPEIOKEHHBIX BAPUAHTOB U CaAMOCTOSITEIIHHO
WCKaTh CPENCTBA/pecypChl Ui PEIIeHUs 3aladu/I0CTHKEHUS
LIENIH;

-COCTaBJISITh IJIAH PEIICHUs MPOOJIeMbl (BBIMOIHEHUS MPOEKTA,
MIPOBEJICHUS UCCIIEOBAHNSA);

-OMpeneNsaTh MOTCHIMAIbHBIE 3aTPYAHEHHs TIPH PEIIeHUU
y49eOHOW W TIO3HABATEIHHOW 33Jla4d U HAXOJIWUTh CPEACTBA JUIS
WX YCTpaHEHHUS;

-OIMCHIBATh CBOHM OMBIT, ODOPMIISS €ro JJIs Tepeaadu JIPyrum
TIOJSM B BHUJAE TEXHOJIOTUM PEIIEHUS TMPAKTUYECKUX 3a]ad
OTIpEICTICHHOTO KJIacca;

-IJIAHUPOBAaTh M KOPPEKTUPOBATh CBOIO HMHIAMBHUAYAJIBHYIO
00pa30BaTeNbHYI0 TPAEKTOPHUIO

B TOM 4YHCIC U3
JUISA BBIIIOJTHCHUA

MPEJUIOKEHHBIX
yueOHOH U

YMmenune COOTHOCHUTDH CBOU
NENUCTBUSA c IUTAHUPYEMBIMU
pe3yibTaTamu, OCYILECTBIISATh

KOHTPOJIb CBOEH JEATEIbHOCTH B
npoliiecce JOCTUKEHUS pe3ybTara,
OTIPENIEATh CIMOCOOBI JCUCTBUI B
paMKax MpeIOAKEHHBIX YCIOBUM U
TpeOoBaHUM, KOPPEKTHPOBATH CBOU
JNEUCTBUSI B COOTBETCTBUM C

-OIpENENsATh COBMECTHO C IIEaroroM M CBEPCTHUKAMU
KpUTEPUU IUIAHUPYEMBIX PE3YJIbTATOB M KPUTEPUU OLEHKU
cBOel y4eOHOMU JAeATeNbHOCTH;

-CUCTEMaTU3UpOoBaTh (B TOM 4YHUCIIE€ BBIOMPATh MPUOPUTETHHIE)
KpUTEPUH IUIAHUPYEMBIX pE3YJIbTaTOB M OLEHKH CBOEH
NeSITeNIbHOCTH;

-0TOMpaTh UHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JeATENbHOCTH,
OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JAEATEIbHOCTH B paMKax
MPEUIOKEHHBIX YCIOBHH U TpEeOOBaHMIA;




WU3MEHSIIOIIEHCS CUTYaIluEeH.

-OLEHUBAaThb CBOI0 JIEATENBHOCTh, ApPryMEHTHUPYsS IPUYMHBI
JOCTHKEHMS WIM OTCYTCTBUS IUIAHUPYEMOTO PE3yJIbTATa;
-HaxOJUTh JIOCTaTOYHBIE CPEACTBA JUISl BBITOJHEHHs y4eOHBIX
JCUCTBUI B M3MEHSIOIICHCS CUTYallMl W/WIM MPU OTCYTCTBUHU
IJIAHUPYEMOT'O Pe3yibTaTa;

-paboTasi 0 CBOEMY IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYILYIO
JEATEIIBHOCTh Ha OCHOBE aHaJIW3a M3MEHEHUH CUTyaluu AJIs

MOJTy4YEeHUs 3aIIAaHUPOBAHHBIX XapaKTEPUCTUK
MIPOJYKTa/pe3ynbTara;
-yCTaHaBJIUBaTh CBSI3b MEXKITY MOJTy4YEeHHBIMH

XapaKTepUCTUKaMU IMPOAYKTAa M XapaKTepUCTUKaMHU Ipolecca
ACATCIIBHOCTH MW IO 3aBCPLICHHUM ACATCIBHOCTH IPCJiararb
U3MEHEHME  XapakTepUCTHUK  Ipouecca  Juid  IOJTYy4EHUs
YIYYIICHHBIX XapaKTEPUCTUK IIPOIYKTa;

-CBEpATh CBOM JEHCTBHUS C LENbIO M, IPU HEOOXOAMMOCTH,
HCIPABJIATH OIKUOKH CAMOCTOSITENIBHO.

YMeHue oneHuBaTh MPaBUILHOCTh
BBITIOJIHCHUST  y4eOHOW  3ajauu,

-ONpEeNeNATh  KPUTEPHH  MPABUILHOCTH  (KOPPEKTHOCTH)
BBITIOJIHEHUS y4eOHOM 3a1a4u;

-aHAJIM3UPOBATh u 000CHOBBIBATH MIPUMEHCHHE
COOTBETCTBYIOIIETO WHCTPYMEHTAPHS IS BHITIOJHEHUS y4eOHOM
3a1a4u;

-CBOOOJTHO TOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OILEHKH
W CaMOOIICHKH, HCXOJSd W3 IeId M HMCEIOIIUXCS CPEACTB,
pasnudas pe3yJabTaT H CIIOCOOBI JCHCTBHIA,

-OLIEHUBATh MPOJIYKT CBOEH AEATEIHHOCTU IO 33JaHHBIM W/HIU
CaMOCTOSTENILHO OIPEJCICHHBIM KPUTEPUSIM B COOTBETCTBUU C
LIENBIO AEATEIBLHOCTH;

-000CHOBBIBATh JOCTHKUMOCTH II€IM BRIOPAHHBIM CIIOCOOOM Ha
OCHOBE OILICHKHM CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX
BHEIIIHUX PECYPCOB;

-pUKCHpOBAaTh W AHAIM3HPOBATH JUHAMUKY COOCTBEHHBIX
00pa3zoBaTeNbHBIX PE3yIbTATOB

COOCTBEHHBIE BO3MOXKHOCTH €€
pereHus..

Bnanenue OCHOBaMHU
CaMOKOHTPOJI, CaMOOIICHKH,
MPUHATHUS peleHni u
OCYIIECTBIICHUS OCO3HAHHOTO
BbIOOpa B yueOHOM "

O3HABATEILHON NESITSILHOCTH.

-Ha0JoJaTh M aHAIM3MPOBATh COOCTBEHHYIO Y4YeOHYI0 W
IIO3HABATEJIBHYIO  JEATEIBbHOCTh W JEATEIBHOCTh  JIPYIHX
o0yyaroImuxcs B mpolecce B3auMOIIPOBEPKH;

-COOTHOCUTb  PEAIbHBIE W  IUIAHUPYEMBIE  pE3YJIbTaThl
UHAMBUYAIbHOM 00pa3oBaTeNbHOM JEsITeIbHOCTH U JIeNaTh
BBIBOJIBI;

-IPUHUMATh pelIeHHe B y4eOHOW CHUTYyallud U HECTHU 3a Hero
OTBETCTBEHHOCTH;

-CaMOCTOSITEIIBHO OIPEAEIATh IPUYMHBI CBOEro yclexa WIH
Heyclexa U HaxoJIuTh COcOObI BBIX0/Ia U3 CUTYalluu HEYyCIeXa;
-pPETPOCIEKTUBHO OIPEACNIATh, KaKUe IEHUCTBUSA 0 PELICHUIO
y4ueOHOM 3aJayu WIM TapameTphbl 3TUX JAEUCTBUN NpHUBEIU K
MOJTYYEHHIO UMEIOIIErOCs MPOJIyKTa y4eOHOM NesITeIbHOCTH;

-IEMOHCTPUPOBATH MpUEMBbI perymsiuu
NCUXO(PHU3UOJIOTMYECKUX/ AMOIMOHAIBHBIX ~ COCTOSIHMM ISt
JOCTHKEHHUS s¢dekra YCIIOKOEHUS (ycTpanenus

SMOLMOHAIBHON HampsHKeHHOCTH), 3(dekra BoCCTaHOBICHHUS
(ocnabnenust mposiIBICHUN yTomileHus), 3p¢deKTa aKTUBU3ALUU
(MoBBILIEHUS TICUXO(PU3HOJIOTHYECKOI pEaKTUBHOCTH)




ITo3naBaTtenbHbie YY /|

Tpeboanus ®I'OC OO0 [Inanupyemslie pe3ysbTaThl
YMeHue Ompenenats TMOHSTHS, | -BBIACIATh OOIIMI MPU3HAK JBYX WJIM HECKOJIBKUX IMPEIMETOB
CO3/1aBaTh 0000111eHus, | UM SIBIICHUH U OOBACHATH UX CXOJCTBO;
yCTaHaBJIMBATh aHAJIOTHH, | -O0BEIMHSITH IPEIMETHI U SBJICHHUS B TPYIIIBI 110 ONPEIeICHHBIM
KJ1accu(uuupoBaTsb, IIpU3HAKAM, CpaBHMBATh, KiaccuuuupoBarb M 0000IIaTh
CaMOCTOSITEIILHO BBIOUPATH | (DaKTHl U SBICHHUS;
OCHOBAHUS M  KpUTEpUH  JAJIS | -BBLAEIATH ABJICHHUE U3 OOILEro psfa JPYrux sBICHUN;
Kiaccu(UKalWy,  YCTaHABJIMBAThH | -ONPEICNIATh  OOCTOSITEIbCTBA, KOTOpPBIE  MPEAIIECTBOBAIN
IIPUYMHHO-CJIEJICTBEHHbIE  CBA3M, | BOBHUKHOBEHUIO  CBSI3U  MEXJY  SBICHHUAMH, M3  ITHX

CTPOMTD JIOTHYECKOE PACCYKIEHUE,
YMO3aKiIo4eHne  (MHIYKTUBHOE,
NEAYKTUBHOE, T[0 aHaJOTUU) |
JIeN1aTh BBIBOJIBI.

OOCTOSITENILCTB  BBLACTATH ONPEACTSAIONINE, CIIOCOOHBIE OBITH
IIPUYMHON JAHHOTO SBJICHUS, BBIABIATH NPUYMUHBL U CIIEICTBUSA
SIBJICHHIA;

-CTPOUTh PACCYXkJIEHUE OT OOLIMX 3aKOHOMEPHOCTEN K YaCTHBIM
SIBJIGHUSIM U OT YaCTHBIX SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;
-CTPOUTH PACCYXJECHHE HA OCHOBE CPAaBHEHHs IIPEIAMETOB U
SIBIICHH, BBIJEIISAS TIPU 3TOM OOIIME PU3HAKH;

-M3J1arath IMOJYYEHHYI0 HH(OpMAalHI0, HUHTEPHpPETHPYs €€ B
KOHTEKCTE pelIacMoil 3a/1a4u;

-CaMOCTOSITEIbHO YKa3blBaTh HAa WH(OPMAILMIO, HYKIAOIIYOC
B TPOBEpKE, Npe[araT M TMPHUMEHATh CIOCO0 TPOBEPKHU
JOCTOBEPHOCTH MH(OpMALINH;

-OOBSICHATH ~ SIBJIGHUS, IIPOLIECCHI, CBA3M U  OTHOIIEHHS,
BBIBJISIEMBIE B XOJ€ IIO3HABATEJIBHOM M HCCIEI0BATEIIbCKON
JESATENIbHOCTH (IIPUBOJUTH OOBSICHEHHE C MU3MEHEHUEM (POpPMBbI
NPEJCTAaBICHUS; OOBICHATh, JeTaIu3Upysd WIn 0000mas;
OOBSACHSATH C 33/1aHHOM TOUKH 3pEHHUS);

-BBISIBJISITh M HA3blBaTh INPUYUHBI COOBITHS, SBICHUS, B TOM
ylyclie BO3MOXHBIE / HaubOoiee BEpOATHbIE MNPHUUUHBI,
BO3MO>KHBIE ITOCJIEICTBUS 3aJaHHON IPUYUHBI, CAMOCTOSATEIBHO
OCYILIECTBIISASE IPUUMHHO-CIIEICTBEHHBIN aHaAIN3;

-Zie7aTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHAJIN3a Pa3HbIX TOUYEK
3peHus, MOATBEPXKJaTh BBIBOJ COOCTBEHHOH aprymeHTanuen
WM CaMOCTOSITENBHO NOJYYEHHBIMU JAHHBIMHU.

YMenue co3naBarh, NPUMEHSTh U

peoOpa3oBhIBATh 3HAKU u
CUMBOJIbI, MOJIEIM M CXEMbI IS
peuieHus y4eOHBIX u

IIO3HABaTCJIbHBIX 3aJ1ay.

-0003Ha4aTh CUMBOJIOM U 3HAKOM IPEIMET U/UIIH SBIICHUE;
-ONpeAeNsaTh JIOTHYECKHUE CBS3M MEXIY NpeAMEeTaMH W/MUIH
SIBJIGHUSIMU, 0003Ha4YaTh JAHHbIE JJOTMUYECKHUE CBSI3U C MIOMOILBIO
3HAKOB B CXEME;

-co3/1aBaTh a0CTPAaKTHBINA WK peajbHbId 00pa3 MmpenMera u/mim
SIBJICHMUS,

-CTPOUTh MOJIENIb/CXEMY Ha OCHOBE YCIOBUH 3ala4ydl W/WIH
criocoba ee pelieHus;

-cO3/1aBaTh BepOalibHbIe, BEIIECTBEHHbIE M WH(OPMAIMOHHbIE
MOJIEJIN C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa
JUIS OTIpeZieNieHus crocoba pelieHus: 3aJauyd B COOTBETCTBUU C
CUTyaLUEH;

-npeo0pa3oBeIBaTh MOJENU C IEJbl0 BBIABICHUS OOIIMX
3aKOHOB, OTNPENIENAIONUX JAHHYIO TPEIMETHYIO 00J1acTbh;
-MIEpeBOIUTh  CJIOXKHYIO IO COCTaBy (MHOTOAcleKTHYIO)
uHbopManMi0 M3 TpapuuecKkoro WM  (HOpPMAIN30BAHHOTO
(CMMBOJILHOTO) MPEJICTABICHUSI B TEKCTOBOE, U HA000POT;




-CTPOUTh CXEMY, QJITOPUTM JACHCTBUS, WCIPABIATH WM
BOCCTAHABIUBATh HEW3BECTHBHIN paHeC AJITropUTM Ha OCHOBC
UMEIOLIerocsl 3HaHUS 00 00BEeKTe, K KOTOPOMY INPHMEHSIETCS
AIITOPUTM;

-CTPOUTH JI0KA3aTEeNLCTBO: MPSIMOE, KOCBEHHOE, OT MIPOTHBHOTO;
-aHaTM3UPOBATh/pe(PICKCUPOBATh  OMBIT  pa3paboOTKH U
peanuzanuu y4eOHOrO IPOEKTa, UCCIIEIOBAaHHS
(TeopeTnyecKkoro, 3MIUPUUECKOI0) Ha OCHOBE IPEIOKEHHON
npoOJIEMHON CHUTYyalM, MOCTABJICHHOW LENW W/WIM 3aJaHHBIX
KPUTEPHEB OIICHKH MPOAYKTa/pe3ybTara.

CMBICIIOBOE YTCHHE.

-HaXOJUTh B TEKCTE TPeOyeMyro HHPOPMAIHIO (B COOTBETCTBUH
C LIEJSIMH CBOCH JICATEIILHOCTH ),

-OpHUEHTUPOBATHLCS B COJICPKAHUM TEKCTA, TOHUMATh 1[EIOCTHBIH
CMBICJT TEKCTa, CTPYKTYPUPOBATh TEKCT;

-peoOpa3oBbIBaTh  TEKCT, «IEPEBOAS» €ro B  JPYIYIO
MOJIAIbHOCTh, HMHTEPIPETUPOBATh TEKCT (XYI0XKECTBEHHBIH MU
HEXYJO0XKECTBEHHBIH ~ —  y4eOHBIA,  HAyYHO-TIOMYJISIPHBIM,
nH(bOPMAIMOHHBIH, TeKCT non-fiction);

-KpUTHYECKHU OIICHUBATH COJICpPIKaHKe u (hOPMY TEKCTA.

Pa3Burue MOTHBAIIIHN K
OBJIAJICHUIO KYJIBTYpPOHl aKTHUBHOTO
HCIIOJIb30BaHUS cioBapen 51
JPYTUX MOUCKOBBIX CUCTEM.

-OnpeAensaTh HEOOXOAWMBIC KITIOUEBBIC IIOMCKOBBIE CJIOBA H
3aIpoCHl;

-OCYILECTBIISITh B3aUMOAEHCTBHE C 3JIEKTPOHHBIMU TOMCKOBBIMU
CHCTEMaMH, CIIOBapsIMHU;

-popMUpPOBaTh MHOXXECTBEHHYIO BBIOOPKY U3 IOMCKOBBIX
UCTOYHUKOB JJIs1 OObEKTUBU3ALIMH PE3YIbTATOB ITOKCKA;
-COOTHOCUTBh IIOJYYEHHBIE PpE3yJIbTaThl IIOMCKA CO CBOEH
JeSITeIbHOCTBIO.

Kommynukarususbie YY ]

Tpebosanust ®I'OC OO0

[Inanupyemslie pe3ysbTaThl

YMeHue opraHu3oBbIBaTh yuyeOHOE
COTPYAHMYECTBO M COBMECTHYIO
NEeATEIbHOCTh C  YYHUTEIEM U

CBCPCTHUKAMU; pa60TaTB
WHAUBHUAYAJIBHO W B TI'PYyHIIC:
HaxoauTb o61uee peuieHue U

paspemiate KOHQJHUKTHI Ha OCHOBE
COIVIACOBaHUs IMO3MLUN W y4eTa
HMHTEPECOB; (dbopMyIupoBaTh,
apryMEHTUPOBAaTb U OTCTauBaTh
CBOE MHEHHUE.

-OTPEENSITh BOBMOXKHBIE POJIM B COBMECTHOU JEATEIHLHOCTH;
-UTpaTh ONPEIETIEHHYIO POJIb B COBMECTHOM AESTENbHOCTH;
-IPUHUMATh  TO3MUIUI0 COOECeqHUKA, TOHUMAs TO3UIUIO
JIpyroro, pasiu4aTb B €ro peuyu: MHEHHe (TOUKY 3pEHHs),
JTIOKA3aTeNbCTBO (apryMeHThI), (aKThl; THIOTE3bI, AKCHOMBI,

TEOPUH;

-ONPENENSATh CBOM JEHUCTBHS M JEUCTBUS INAapTHEPA, KOTOPHIE
CMOCOOCTBOBAIM ~ WJIM  MPENATCTBOBAIM  HPOJYKTHBHOM
KOMMYHHUKAIUH;

-CTPOUTH TIO3UTUBHBIE OTHOIIEHUS B TIpollecce y4eOHOU u
MMO3HABATEIHLHON JICSITEIbHOCTH,
-KOPPEKTHO U aApPryMEHTUPOBAHHO OTCTaWBaThb CBOK TOYKY

3peHusi, B JUCKYCCHUM YMETb BBIIBUTAaThb KOHTPAPIyMEHTHI,
nepedpa3supoBaTb CBOIO MbICIHb (BI3aJCHHE MEXaHU3MOM
SKBHUBAJIEHTHBIX 3aM€H);

-KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C

AOCTOMHCTBOM IIPU3HABATH OImMOOYHOCTh CBOETO MHEHHUS (ecnn
OHO TaKOBO) H KOPPCKTHUPOBATH €TI0,
-opeajiaratb aJbTCPHATUBHOC  PCIICHHUEC B
CUTYyalluu,

-BBIACIIATH 06]]_[}/}0 TOYKY 3pCHUA B TUCKYCCHUH,

KOH(IMKTHON




-JIOTOBapUBaThCsl O MpaBUJIaX M BOMPOCAX ISl OOCYXKACHUS B
COOTBETCTBHUU C IIOCTABJICHHOU II€pE IPYIIION 3a1a4ue;
-OpraHu30BbIBaTh ~ y4yeOHOE  B3aMMOJEWCTBHE B  TpyIIe
(ompenensTh 001IKE 1IENU, PACTIPEACIIATh PO, JOTOBAPUBATHCS
JpyT C APYTOM U T. 11.);

-YyCTpaHiATh B paMKax JIuajiora pa3pbiBbl B KOMMYHHKAIIWH,
OOyCIIOBJICHHbIE ~ HEMOHMMAHHUEM/HETIPUSTHEM CO  CTOPOHBI
co0eceTHMKa 3a/1a4u, GOPMBI WIH COCPIKAHUS TUAJIOTA.

VMeHnne 0Co3HaHHO HCIOJIb30BAaTh
pedeBbie CPeJICTBA B COOTBETCTBUU
C 3aJayeid KOMMYHHUKAIUHU JUIs
BBIPXXCHUSI CBOMX UYBCTB, MbICIIEH
Hu noTpeOHOCTEH IS
IJITAHUPOBAHUS U PETYJISILIUA CBOEH
JIEeATEIIbHOCTH; BJIaJICHUE YCTHOM U
MMHUCbMEHHOU peybto,
MOHOJIOTHYECKON KOHTEKCTHOM
peybio.

-OIpeAenaTh 3a7adyy KOMMYHHUKAIMM U B COOTBETCTBUU C HEH
0TOMpaTh peueBble CPEACTBA;

-0TOMpaTh M MHCIOJB30BaTh pPEUYEBBIE CPEACTBA B Ipoliecce
KOMMYHMKAIMU C APYTUMH JIIOAbMM (AMAJOr B Mape, B Majo
TpyIIe u T. 11.);

-TIPE/ICTABIIATh B YCTHOW WMJIM MHCbMEHHOU (hopMe pa3BepHYTHIH
IUTaH COOCTBEHHOM J€SITENbHOCTH;

-cOo0I0AaTh HOPMBI ITYOJIMYHOM pEYH, pErjaMeHT B MOHOJIOTE U
JMCKYCCHM B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4eii;
-BBICKa3bIBaTh W OOOCHOBBIBaTH MHEHHE (CYyKICHHE) W
3arpalBaTh MHEHHE IIapTHEpa B paMKax JHaiora;

-IIPUHUMATh pEIIEHHE B XOJI€ JUajora U COIJacoBbIBATh €r0 C
co0eCeTHUKOM;

-CO3/1aBaTh MHCHbMEHHBIE «KJIMIIUPOBAHHBIE» U OPUTMHAIbHbIE
TEKCTBhI C UCIOIb30BAHNEM HEOOXOJUMBIX PEUYEBBIX CPE/ICTB;
-MCIIONIb30BaTh BepOanbHbIE CPEACTBA (CPEICTBA JIOTMUECKOM
CBSI3W) U1l BBIACNEHUS  CMBICIOBBIX  OJIOKOB  CBOETO
BBICTYIUICHUS],

-MCIIOJIb30BaTh  HeBepOalbHbIE CPEACTBA WM  HAIJIAJHbIE
MaTepHalIbl, MOJrOTOBICHHBIE/OTOOPAaHHBIE TOJI PYKOBOJCTBOM
YUUTEIS;

-7ie7aTh OLEHOYHBIN BBIBOJI O IOCTHKEHUU LEIM KOMMYHHUKAIIUU
HENOCPEACTBEHHO IIOCJIE€ 3aBEPUICHHS] KOMMYHUKATHBHOIO
KOHTaKTa 1 000CHOBBIBATH €TO.

dopmupoBaHue u pa3BuUTHE
KOMIIETEHTHOCTH B obOnacTu
WCIONIb30BaHUsl HWH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee — IKT).

-1IeJICHaIlPaBJICHHO UCKaTh M HCIHOJIb30BaTh HWH(OPMAlMOHHbIE
pecypchl,  HEOOXOauMbIE  JUIsl  pElIeHHs  y4eOHBIX |
IIPaKTUYECKUX 3a7a4 ¢ noMoiubto cpeacts KT,

-BI)I6I/IpaTB, CTPOUTH n HCIIOJIB30BAaTh AZICKBATHYIO
MHPOPMALIMOHHYIO MOJeNb JJIs [epeJaud CBOUX MbICIEH
cpeacrBaMu €CTECTBCHHBIX u q)OpMaJ'II)HI)IX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSAMU KOMMYHUKAIINH;

-BbIACIATH I/IH(i)OpMaHI/IOHHI)II\/'I ACIICKT 3aJa4u, OIICpUpOBATH
JAaHHBIMU, MCIIOJIb30BaTh MOZEIb PEIIEHUS 3a7a4u;
-UCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOIMH (BKJ’IIO‘—IaSI BBI60p
aJeKBaTHBIX  3aJau€  HMHCTPYMEHTAJbHBIX  MPOTrPaMMHO-
anmapaTHbIX  CPEIACTB M CEpPBUCOB)  JJIA  pELIeHUs
MH(POPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX y4eOHBIX 3a7ady, B
TOM YHCJIC. BBIYHUCICHUEC, HAaAIIMCAaHUEC IINCEM, CO‘IHHGHI/Iﬁ,
JIOKJIa/I0B, pedepaToB, CoO3JaHue Pe3eHTalUl 1 Jp.;
-UCII0JIb30BATh I/IH(i)OpMaHI/IIO C YYE€TOM I3THUYCCKHUX U ITPaBOBBIX
HOPM,;

-cO3/1aBaTh MH(OPMAIMOHHBIE PECypChl Pa3HOro THUMA W JJIs
pasHbIX ayIUTOPHH, coOMoaaTh WH(POPMAIMOHHYIO TUTHEHY U
npaBmiia HHGHOPMAMOHHON O€30MaCHOCTH.




JIn4HOCTHBIE:

1) BocnMTaHKME POCCHICKOM Ipa)KAaHCKOW WAEHTUYHOCTU: NATpUOTHU3Ma, yBakeHHd K OTedecTBy,
IPOIIJIOE M HACTOALEe MHOTOHAIMOHAIBHOIO Hapoaa Poccuu; oco3HaHMe CBOEM STHUYECKOH
IPUHAJICKHOCTH, 3HAHWE MCTOPUH, KYJIbTYpbl CBOErO HapoJa, OCHOB KYyJIbTYPHOIO Hacieaus
HapoaoB Poccuu u yenoBedyecTBa; BOCIMTAHUE UyBCTBA OTBETCTBEHHOCTH U Jloiira nepes PoauHoi;

2) ¢hopMupOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 0OYYaIOIIMXCS
K CaMOpPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO U IIO3HAHUI0, OCO3HAHHOMY
BbIOOpY M IOCTPOEHHMIO JalbHEWIIed WHAMBUIYAIbHOM TpaekTopuun oOpa3oBaHus Ha 0Oasze
OPUEHTUPOBKHM B MHUpE Mpodeccuil u NpoecCHOHATBHBIX MPEANOYTEHUH C YY4E€TOM YCTOMYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO OTHOIIECHUS K TPYAY,
Pa3BUTHS ONbITA YYACTHUS B COLMAIBHO 3HAYMMOM TPYIIE;

3) ¢opmupoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKlh M OOILIECTBEHHOM IPAKTUKH, YUWUTBHIBAIOLIETO COIMAIBHOE, KYJIbTYpHOE
MHOT000pa3ne COBPEMEHHOTO MUPA;

4) ¢opmupoBaHHE OCO3HAHHOT'O, YBa)XUTEIBHOTO U JOOPOXKEIATENBHOTO OTHOLICHHUS K JPYyromy
YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpE, IPaXIaHCKOH MMO3ULIMH, K UCTOPHH,
KyJIbType; TOTOBHOCTH M CHOCOOHOCTHM BECTH IHAJOr C IPYTMMHU JIOABMHA M JOCTHTaTb B HEM
B3aMMOIIOHUMAaHHMS;

5) ocBOeHME COIMANBHBIX HOPM, MPaBWJI MOBEACHUS, posiel U (OpPM COLMAIbLHON JKU3HU B TpyHax u
cooO1iecTBax, BKIOYas B3pOCible U COLMAIbHbBIE COOOIIECTBA;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELLIEHUU MOPAIbHBIX MPOOIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOIO IOBEACHMS,
OCO3HAaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM;

7) ¢opmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHMM U COTPYJHHYECTBE CO
CBEPCTHHKAMHM, B3pOCJIBIMU B IIpoliecce 00pa3oBaTeNbHON, Y4eOHO-MCCIIEIOBATENbCKON U JIPYrHX
BUJIOB JI€ATEIbHOCTH.

OcHOBHOe colep:kaHNe Y4eOHOr0 NMpeAMeTa Kypca

Paznen Koi- TeMmnl Te3ucel OCHOBHOTO
BO coJiepKaHus
4acoB

T'eomempus 7 knacce, 102 uaca

HauanbHeie 17 [Ipsimas u oTpe3ok. JIyd u yron OCHOBHBIE TEOMETPUYECKHE
F€OMETPUUYECKHE CpaBHeHME OTPE3KOB U YIIIOB HOHSTHS, U3BMEPEHUE YTIIOB U
CBE/ICHUS H3mepenne oTpe3koB OTpPE3KOB, pEleHNe 3aau

N3mepenue yrios
CMexXHbIe U BEPTUKAJIbHBIE YTJIbI




[lepnenqukynsipHbIe MPSMbIE
[lepnieHIUKYISIpHBIE IPSIMBIE.

TpeyroiabHUKH

28

TpeyronpHUKH

[TepBrIii mpu3HaK paBeHCTBA
TPEYroJIbHUKOB
[TepnienauKymsip K OpsiMOH.
Menuanel,

OHMCCEKTPUCHI U BBICOTHI
TPEYTrOJIbHUKA.

CBoiicTBa paBHOOSIPEHHOTO
TPEYroJibHUKA

BTopoii npu3Hak paBeHCTBa
TPEYrOJIbHUKOB.

Tperuit npu3HaK paBeHCTBA
TPEYTOJIbHUKOB.
OKpy»KHOCTb.

Jlenenue oTpe3ka mnorojam.
[Toctpoenue yria paBHOTO
JTAHHOMY.

ITocTpoenne GMCCEKTPUCHI yria.

TpeyrojibHUKH, peleHne
3a/1a4, TEOPEMBI, IPU3HAKU
paBEHCTBA, 3a1a44 HA
IIOCTPOCHHUE

[TapannenwHbie
MpsIMbIE

20

Ornpezenenne napamienbHbIX
MPSIMBIX.

[Tpu3Haku napamienbHOCTH ABYX
MPSIMBIX.

006 akcroMax reoMeTpuH.

AkcroMa napajyieIbHOCTH MPSMBIX.
CBolicTBa napamieabHbIX NPSIMBbIX.

[Ipu3Haky napajuieabHbIX
IpsIMBIX, 3a/1a4d HA
IIOCTPOCHHUE, AKCUOMBI
TE€OMETPHH, CBOMCTBA MPSAMBIX

CooTHOIIEHHUS
MEXIY
CTOPOHaMU
yrJIaMu
TpEeyroJbHUKA

u

26

CymMma yriioB TpeyroJibHHKa.
Bremnmi yroa TpeyrojbHMKA.
TeopeMa 0 BHelIHEM yriie
TPEYTOJIbHUKA.

TeopeMa 0 COOTHOILLIEHUAX MEKIY
CTOpPOHAMHU U yriaMu
TPEYrOJIbHUKA.

Teopema 0 COOTHOLICHUSIX MEXKTY
CTOpOHAMHU U yIiiaMu
TPEYTOJIbHUKA.

HepaseHnctBO TpeyronbHuka
Hekotopsle cBolicTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Hekoropsle cBolicTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
PaccrosiHue OT TOUKM 10 IPSIMOM.
PaccrosiHne Mex 1y napauiesIbHbIMUA
MPSIMBIMHU.

ITocTpoeHue TpeyroibHUKA 110 TPEM
JJIEMEHTaM.

IToBTOpEHNE N3YYEHHOTO

CaolicTBa yIiioB 1
TPEYroJILHUKOB, PEIICHHE
3aJa4, TEOPEMbI O PABEHCTBE
TPEYrOJIbHUKOB, 33/1a41 HA
IIOCTPOEHHE




MaTepuaa.

[ToBTOpEeHUE 11 - -
T'eomempus 8 knacce, 102 uaca
[ToBTOpEeHUE 6 HauanbHbie reomeTpuueckue Oo6o6maromue u
CBEJICHUS CHCTEMaTU3HUPYIOLINE 3aHATHS
TpeyronbHUKN 0 BCEM pasjenaM, KOTOpbIE
[TapannenbHble npsiMble ObuUIM  U3y4eHBl 32  KypC
CoOoTHOIIIEHHE MEXKy CTOPOHAMH M | T€OMETPHUH B 7-OM KJ1acce.
yIJIaMU TPEyrojabHHUKA
YeTsIpEXyroibHA 17 | MHOroyronbHHUK N3yuenne
KA BbInmyKiib1ii MHOTOYTOJIBHUK YeThIPEXyTrOJIbHUKOB:
YeTsIpexyrojJbHUK napajuiesiorpaMm,
[TapannenorpamMm u Tpaneuus IPSMOYTOJIbHUK, pomO,
[Ipu3Haku napaienorpamma KBaJpar. PaccmoTpenue
[IpsiMoyronbHUK, poMO, KBagpaT CUMMETPUU  I'€OMETPUYECKUX
OceBas u nieHTpanbHas cummerpun | ¢puryp. OceBast U LEHTpabHAs
CUMMETPUU BBOJATCS HE Kak
npeoOpazoBaHue IUIOCKOCTH, a
KaK CBOICTBa reOMETpUYECKUX
buryp, B YaCTHOCTH
YeThIPEXyTrOJbHUKOB.
[Tnomane 24 | IlonsTue miomanu W3mepenne  miomazeir 1o
MHOTOYTOJIbHUKA BBIBEJICHHBIM ¢bopmynam:
[Tnomanp kBaapaTa u IpSIMOYTOJIbHUKA,
MPSIMOYTOJIbHUKA napassenorpamma,
[Inomanu napamienorpamma, TPEYroJbHUKA, Tparneuuu.
TPEYroJbHUKA U Tpanenuu N3ydenne M [10Ka3aTeiabCTBO
Teopema I[Tudaropa OJIHOM M3 BaXKHEUIIMX U CaMbIX
Teopema, obpatHas Teopeme 3HAMEHHUTBIX TEOpeM
[Mudaropa reoOMeTpUH — TEOpPEMBI
Popmyna ['epona [Tudaropa.
[Tono6ubIe 31 | [IponopunoHaNbHbBIE OTPE3KU N3yuenue M0/1I00HBIX
TPEYrOJIbHUKU Onpenenenne Nog0OHBIX TPEYrOJIbHUKOB W IIPU3HAKOB

TPEYrOJILHUKOB
OTHoeHue miomiaaeil mogo0HbIX
TPEYTrOJILHUKOB

[Tpu3Haku mo100us TPEYroNbHUKOB
Cpenusisi TUHUS TPEYTOJIbHUKA
[IponoprroHanbHbIE OTPE3KH B
MPSIMOYTOJTBHOM TPEYTOJIbHUKE
[IpakTHyeckue NpUIOKEHUS
01001s1 TPEYrOJIbHUKOB

O nono6un Npou3BOJIBHBIX (HUTYD
CoOTHOILIEHHS MEKTy CTOPOHAMH U
yTJIaMU TIPSIMOYTOJIBHOTO
TPEYroJbHUKA

nx momoomsa. C MX ITOMOIIBIO

IPOBOAMTCA  JI0Ka3aTEIbCTBO
YTBEPKJICHHH,

c(OpMYIHPOBAHHBIX paHee.
H3yuenue HCMOJIb30BAHUS
CBOICTB HOJOOHBIX
TPEYTroJIbHUKOB npu
IPOBEJECHUN  H3MEPUTEIBHBIX

paboT Ha MECTHOCTH.




CuHyc, KOCHHYC ¥ TAaHT€HC OCTPOTO
yriia IpsiMOYrOJIbHOT'O
TPEYroJIbHUKA

3HaueHus CUHyca, KOCUHYCa U
tanrenca s yrion 30°, 45° u 60°

OKpY>XHOCTh 15 B3anmHoe pacnonoxxenue npsaMor u | PaccMorpenue aokasarenbcTBa
OKPYXKHOCTH TEopeM, CBSI3aHHBIX c
KacatenpHast K OKpYy>KHOCTH OKPY>KHOCTSIMU: 00
LlenTpanbHbie U BIUCAHHbBIE YTJIbI OKPYXHOCTSIX, BIIMCAaHHBIX B
I'panycHas Mepa Iyru OKPYXHOCTH | TPEYTOJIbHUK,
UYetbIpe 3aMeyaTesbHble TOUKU YEeThIPEXYTOJIbHUK, u
TPEyroJbHUKa OKPY>KHOCTSIX, OTIMCAaHHBIX
CBoiicTBa OMCCEKTPHCHI yria okoo 9tux ¢uryp. Kpome
CBoiicTBa CEpEMHHOIO 3TOro, OyayT MAOKa3aHbl TpH
MEePIEeHIUKYIIAPA K OTPE3KY YTBEPKACHUS 0
Teopema o nepecedyeHnn BbICOT 3aMevaTebHBIX TOYKaX
TPEeyroiabHHUKA TpeyrojabHUKa — TOUKE
Brincannas u onucanHas nepeceyeHusI OuccekTpuc
OKPYXHOCTH TPEYTroJIbHHKA, TOUKE
HepeceueHusi €ero BBICOT W
TOUKE nepeceyeHust
CepEIMHHBIX MEPIIECHINKYISIPOB
K CTOPOHAM TPEYTOJIbHUKA.
[ToBTOpEeHUE 9 MHOroyroibHUuKH O6o06maromue u
[Tnomane CUCTeMAaTHU3HUPYIOIIUE 3aHATHUS
[TomoGHBIE TPEYTONBHUKH 0 BCEM paslenaM, KOTOpbIe
OKpy>KHOCTb ObLIM  HW3y4yeHBl 32  Kypce
reOMETPHUH B 8-OM KJlacce.
T'eomempus 9 knacc, 68 uacos
[ToBTOpeHue 7 YeTrlpexyroabHUKU O06o011IeHne 1 cucTeMaTH3aIHs
[Tnomans 3HaHUW 3a Kypc 8-0ro Kjacca
ITooOHBIE TPEYTONBHUKH o pazaenam:
OKpy>XHOCTB YeTHIPEXYTOJIbHUKH, TUIONIA/IH,
nojgobue TPEYroJbHUKOB,
OKPY>KHOCTH.
Bekropsr 8 [TonsTre BekTOpa OcHoBHasi 1eNp — HAy4UTh
CrnoxeHre ¥ BBIYUTAaHHE BEKTOPOB | yUAIIUXCS BBITIOJTHSATH
YMHOXKEHHEe BEKTOpa Ha YUCIIO. NEHCTBUS HaJ BEKTOpPaMH Kak
[IpumMeHeHre BEKTOPOB B PEIICHHH | HAlIPAaBJICHHBIMH  OTPE3KaMH,
3a/ad. YTO BaXKHO JJS TPUMEHEHHUS
BEKTOPOB B ¢busuke;
MO3HAKOMHTH c
WCTIOJIb30BAHUEM BEKTOPOB U
MeTo/a KOOpJIUHAT npu
pereHuH TeOMETPHUIECKUX

3aaad. BCKTOp OIPCACIIACTCA
KakKk HaHpaBJIeHHBIfI OTPE30K U
ﬂeﬁCTBHH Hazg BCKTOpaMu
BBOJATCA TaK, KaK 3TO IPUHATO
B (bH3HKe, T. €. KaK ﬂeﬁCTBHH C
HaIpaBJICHHBIMU OTPC3KaMU.




OcHOBHOE BHHUMAaHHE JIOJKHO
OBITH  yIENEHO  BBIPAOOTKE
YMEHHI BBIMOJHSITH OIEPAIHH
HaJl BEKTOpamH (CKIIAIbIBAThH

BEKTOPBI o npaBuamMm
TpeyrojbHUKa u
napajuleJorpaMma, CTPOUTH

BEKTOP, PaBHBII Pa3HOCTH JABYX
JTAHHBIX BEKTOPOB, a TaKXKe
BEKTOP, PAaBHBIN MPOU3BEICHHIO
JAHHOTO BEKTOpa Ha JaHHOE
YHUCJIO0).

Meton 15 | PaznokeHue BeKTOpa 10 JBYM Ha mnpumepax mnoxasbiBaercs,
KOOp/AMHAT HEKOJUIMHEapHBbIM BEKTOpaM. KaK BEKTOPBI MOTYT
Koopaunats! BexTopa. CBs3b OPUMEHATBCA K PELICHHIO
MEX]y KOOpIMHATaMU BEKTOpa U reOMETPHUECKUX 3ajau.
KOOpAMHATaMHM €ro HaJyajia ¥ KoHna. | JleMoHCcTpHupyercs
[Ipocreiimue 3agauu B koopauHaTax | 3p(GEKTUBHOCTh  NPUMEHEHUS
YpaBHEHUE JTMHUN HA TUIOCKOCTH. bopmyn s KOOpAHMHAT
VYpaBHEHHE OKPY)KHOCTHU U MPSIMON | CEpeAMHbI OTPE3Ka, PACCTOSHUS
Pemenue 3amau MEXIy  JABYMS TOYKaMH,
YPaBHEHUH  OKPY)KHOCTH U
IpsIMOM B KOHKPETHBIX
reOMETPUUECKUX 3a/lauyax, TeM
CaMbIM JIaeTCs TPENICTaBICHHUE
00 U3y4YEeHMH I'€OMETPUYECKUX
¢uryp ¢ TOMOIIBIO METOJOB
ayreOpsl.
CooTHomieHus 15 | CuHyc, KOCUHYC U TaHT€HC yIJia OcHoBHast 1elAb — pa3BUTH
MEKIY CooTHolIeHNsI MEXY CTOPOHAMU U | YMEHHUE ydaluxcs MNPUMEHSTh
CTOpPOHAMHU U yIIIaMy TPEyroJbHHUKA TPUTOHOMETPHUYECKHH armapar
yriiamMu CkansipHoe MpOu3BeCHNE BEKTOPOB | MIPU PEIIEHUH MeOMETPUYECKUX
TPEYrOJIbHUKA. Pemenne 3anau 3a/1a4.
CkansipHoe CuHyc U KocUHYC JH000r0 yria
MIPOU3BEICHNE or 0° go 180° BBOmsATCS C
BEKTOPOB HOMOIIBIO €IMHUYHON
MIOJTYOKPY>KHOCTH,
JIOKa3bIBAIOTCS TEOpPEMBbI

CUHYCOB M  KOCHHYCOB U
BBIBOAMTCS ellle oAHa Gopmyia
IUIOIIAN TpeyrojbHUKa
(mooBUHA MPOU3BENCHUS JBYX
CTOPOH Ha CHHYC yIJla MEXIy

HUMH). Jrot anmnapar
IPUMCHACTCA K PEHICHUTIO
TPEYTrOJIbHUKOB.

CxkanspHoe MIPOU3BEJICHUE

BEKTOPOB BBOJUTCS KaK B
busuke (mpowsBeNeHUE JTHH
BEKTOPOB Ha KOCHHYC yrja
MEXITY HUMH).




PaccmarpuBarorcs CBOMCTBA
CKAJIIPHOTO TPOU3BEICHUSA U
€ro NpUMEHEHHE NPU pelIeHUuU
reOMETPUUYECKHX 3a/1au.

OcHOBHOE BHHMAaHHE CIIEyeT
YIETUTh BBIPA0OTKE MPOYHBIX
HABBIKOB B MPUMEHEHUHU
TPUTOHOMETPUYECKOTO

anmnapara npu pelieHun
r€OMETPUUYECKHX 3a/1au.

Hnuna
OKPY>KHOCTH U
IJIOIAIb KpyTa

[IpaBuiibHBIE MHOTOYTOJIBHUKU
JInuHa OKpyKHOCTH U ILIOIIAb
Kpyra

Pemenue 3agau

OcHoBHasl 11elb — PACIIUPUTH
3HaHUE y4ammxcs 0
MHOTOYTOJIbHUKAX;

paccMOTpeTh MOHSTHUS JIJIMHBI
OKPY’KHOCTH U IUIOIIAJIU Kpyra

u bhopmyIbl JUISL 170:¢
BbluncieHus: B Hauaine Tembl
naercs orpeziesieHue

MPaBUJIBHOTO MHOTOYTOJIbHUKA
U PAacCMAaTPUBAIOTCS TEOPEMBI
00 OKpYKHOCTSIX, OINUCaHHOU

OKOJIO MPABIILHOTO
MHOTOYTOJIbHUKA W BITMCAHHOM
B HETO. C IIOMOILIBIO
OIMCAaHHOM OKPY>KHOCTH
penrarTes 3a7a4u 0
IOCTPOCHUHU MIPABUIILHOTO
IHeCTI/IYTOJH)HI/IKa n

IPAaBWIBHOTO  12-yrosibHHKa,
€CIM JaH NpPABWIBHBIA  II-

YTOJIbHUK.
DopMyiHL, BBIpaXKarouue
CTOPOHY IIPaBUIILHOTO

MHOTOYTOJIbHUKA W  paguyc
BIIMCAHHOW B HETO OKPY>KHOCTHU
yepes  paguyc  OINHCAaHHOU
OKpY’KHOCTH, HCITOIB3YHOTCS
Opu BbIBOJE (QOPMYN JUIMHBI
OKPY’KHOCTH U IUIOIIAIHA Kpyra.
BeiBox onupaercs Ha
HHTYUTHUBHOE IIPEACTaBICHUE O
npezese: Ipu HEOrpaHUYEHHOM
YBCINMYCHUN qucia CTOPOH
IIPaBUIILHOTO MHOI'OYTI'OJIBHUKA,
BIIMCAHHOTO B OKPYKHOCTb, €TI0
NEPUMETP CTPEMUTCA K JJIMHE
3TOM OKPYKHOCTH, a IUIOMIadb
— K IUIOIIAaM  Kpyra,
OTPAaHNYEHHOT'O OKPYKHOCTBIO.

JIBrxeHue.
HauannHubie
CBEJCHUS U3

ITonsaTre nBM>KEeHUS

[TapamiensHbIN IEPEHOC U TOBOPOT

Pemrenne 3amad. MHOrorpaHHuKM

OcHoBHasA LEb —
MO3HAKOMHUTH  YYalllUXcs ¢
IIOHJATHEM JIBHXCHUSA U €TI0




CTEpPEOMETPUH

Tena 1 MOBEpXHOCTH BpaIlleHUS

CBOMCTBAMH, C OCHOBHBIMH
BUJIAMHU JIBYOKEHHH, C
B3aMMOOTHOIICHUSMHU
HAJIOKEHUM U ABUXKEHUM.
JIBrokeHue MIJIOCKOCTH
BBOAWTCS KaK OTOOpakeHue
MJIOCKOCTH Ha ceos,
COXpaHSIOIIIee paccrosinue
MEXAYy  TOYKaAMH. [Tpu
paccMOTpEeHUH BHJIOB
JBIKCHU OCHOBHOE BHUMaHUE
yaenseTcs MMOCTPOCHUIO
0o0pa3oB  TOYEK,  NPIMBIX,
OTPE3KOB, TPEYrOJIbHUKOB IpHU
0CEBOM u LEHTPAIbHOM
CUMMETPHUSX,  IapauieIbHOM
nepeHoce, TTOBOPOTE. Ha
3¢ deKTHBIX npuMepax
MOKa3bIBACTCS MIPUMEHEHUE
JIBIDKCHUM  TIPH  pPEUICHUU
FEOMETPUUECKHUX 3azay.
[Tonsarue HaJIOKCHUS
OTHOCHUTCSI B JAHHOM Kypce K
YHUCIIy OCHOBHBIX  IOHSITHUH.
Jloka3pIBa€TCsA, YTO TOHSTHS
HaJI0KCHUSI u JIBHKCHUS
SIBJISIIOTCS.  DKBUBAJICHTHBIMH:
mo00e HAIOKCHUE  SBJISETCS
JIBIDKEHUEM  IUIOCKOCTH U
o0paTHo. N3yuenne
JIOKa3aTelibcTBa HE SIBJISETCS
00s13aTeNbHBIM, OJHAKO
ClIenyeT pacCMOTpPETh CBS3b
MOHATHI HaJIOKEHUS u
nBkenusa. OcHOBHasg ILEAb —
MO3HAKOMHUTh  y4yalluxcsi C
MHOTOTpAaHHUKAaMH, TEeIaMH |
MOBEPXHOCTSAMHM BPAILICHHUS.

IToBTOpEeHUE

12

Bekropel. MeToa koopauHaT

CKaJ'IHpHOG MMPOU3BCACHUC BEKTOPOB

JlivHa OKPY>KHOCTH M TIJIOIIAAb
Kpyra

JBrokeHus

TpeyroabHUKH

OKpyXHOCTB
YeTbIpeXyroJbHUKH.
MHOroyroiasHuKu

JBrxeHus

CucremaTu3npoBaTh MarepHal
10 TEOMETPUHU, W3YYEHHBIN 3a
KYpC CpEIHEN LIKOJIBI.




TemaTnyeckoe MIAHMPOBAHUE

7 Kk1ace
N n/n Tema Kou-Bo
4acoB

Paznen 1. HauanbHble reOMETpUYECKUE CBEICHUS. 17

1 Beenenue B reomerputo. Ilpsmas u oTpe3oxk. 1

2 Jly4 u yromn. 1

3 CpaBHeHHUE OTPE3KOB U YTIIOB. 1

4 1
Pemenue 3amau no reme «CpaBHEHUE OTPE3KOB U YTIIOBY

5 W3mepeHue oTpesKoB. 1

6 1
Pemenue 3anau Ho Teme «3MepeHrEe OTPE3KOBY.

7 1
N3mepenue yrios.

8 Pemenue 3anau no teme «M3mepeHue oTpe3KoB U YIIOBY. 1

9 CMeXHBIE YTJIBI. 1

10 BeprukanbHbie yribl. 1

11 Pemenne 3anay no teme «CMeXHbIE U BEPTUKAJIBHBIE YIIIbI» 1

12 IlepnenquKynsipHbIE IPSIMBIE. 1

13 ITocTpoeHne nepneHMKyISIPHBIX IPSIMBIX. 1

14 Pemrenue 3a1a4 no reme «HauanbHble TeOMETPHUUECKUE CBECHUS. 1

15 O6o0061eHne U cuctemMatu3aiys 3HaHui o Teme:" «HavyaneHble 1
FEOMETPUUECKUE CBEACHUA». TeopeTUueCKnii 3a4eT.

16 Koumponvnas paboma Nel no meme «Hauanohvie ceomempuueckue ceedenusny. | 1

17 AHanu3 KOHTPOJIbHOH paboTs! Ne 1
Pa3nea 2. TpeyrojabHukm. 28




18

TpeyroybHUK.

19 [TepBblii mpU3HAK PAaBEHCTBA TPEYTOJIHHUKOB.

20 Pemenue 3anay no teme «llepBblit mpU3HaK paBEeHCTBA TPEYTOJILHUKOB.

21 [TepneHUKYISIp K TPSIMOA.

22 Menuanbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.

23 [TocTpoeHnue MearaH, OUCCEKTPUC U BBICOT TPEYTOJIBHUKA.

24 PaBHOOEIpeHHBbIN TPEYrOJbHUK U €T0 CBOMCTBA.

25 PaBHOOeapeHHBII TPEYTOJIBHUK U ero cBoiicTBa. Teopema 1.

26 PaBHOOEpEeHHBII TPEYTOJIIBHUK U €T0 CBOWCTBA. Teopemal

27 Pemenue 3anay no reme «PaBHOOEIPEHHBII TPEYTOITLHUKOBY.

28 Bropoii npusHak paBeHCTBa TPEYrOJIbHUKOB.

29 Pemmenue 3ana4d Ho Teme «BTopoii mpu3HaK paBeHCTBA TPEYTOJIbHUKOBY.

30 Tpetuit npu3HaK paBEeHCTBA TPEYTOJIbHUKOB.

31 Pewmenne 3anad no reme « T'peTuil npU3HaK paBeHCTBA TPEYTOJIbHUKOBY.

32 [TpuMeHeHre TPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB IIPY PEIICHUH 3a/1a4.

33 OKpY>KHOCTb.

34 Pemenue 3anau no reme «OKpy>KHOCTB.

35 [TocTpoenue oTpes3ka, paBHOTO JaHHOMY.

36 [TocTpoenwue yriia, paBHOTO JaHHOMY.

37 [TocTpoeHne nepneHIMKYASIPHBIX TPSIMBIX.

38 [TocTpoeHne OMCCEKTPHUCHI yTIIa.

39 [TocTpoeHne cepeMHbI OTPE3Ka.

40 Pemenne nmpocredmux 3a1a4 Ha MOCTPOCHHUE.

41 Pemenue 3amau mo teme «IIpu3Haku paBeHCTBA TPEYTOIBLHUKOBY.

42 Pemenue 3anau o reme «lIpu3Haku paBeHCTBA TPEYTOJbHUKOBY.

43 O06o061ieHne U cucTemMatu3anys 3HaHui o teme: "[Ipu3Haku paBeHcTBa
TpeyroasHUKOB". TeopeTnueckuii 3auer.

44 Konumponvnasa paboma Ne2 no meme « Tpeyeonorukuy.




45 AHaiu3 KOHTPOJIBHOM paboTsl Ne 2. 1
Pa3nen 3. [IapanienbHble NpsiMble. 20
46 OrnpezerieHne mapauieIbHbIX MPSMBIX. 1
47 [TepBbIit mpU3HAK MapauIeIbHOCTH MIPSMBIX. 1
48 Pemenue 3anau no teme «llepBblil Npu3HAK MapaIEIbHOCTH MPSMBIX». 1
49 BTropoiil npu3Hak napamuieaIbHOCTH IPSIMBIX. 1
50 Pemienue 3a1a4 HO Teme «BTOpO# MpU3HAK NapaIeIbHOCTH MPSMBIX». 1
o1 Tperuil npu3HaK NapajuIeIbHOCTH NPSAMBIX. 1
52 Pewmenne 3anau no reme «lIpu3Haky napajuieIbHOCTH MPSMBIX». 1
53 Pemenue 3anay no teme «lIpu3Haku napamienbHOCTH MPSIMBIX). 1
54 [IpakTHueckue crmocoObl MOCTPOSHUS MaPAICIbHBIX MPSMBIX. 1
55 AKcroma napajuIeIbHBIX TPSIMBIX. 1
56 [TepBoe CBOMCTBO MapasiieIbHBIX MPSIMBIX. 1
o7 Bropoe cBoiicTBO napaieabHbIX NPSMBIX. 1
58 Tperbe CBOMCTBO MapajuIeNIbHBIX MPSIMBIX. 1
59 IIpuMeHeHne CBOMCTB MapaJuIeIIbHBIX MPAMBIX. YTIbI C COOTBETCTBEHHO 1
napajieIbHBIMU U TIEPIICHANKYISIPHBIMA CTOPOHAMU.
60 Pemenue 3amaq mo teme «CBoCTBa TApAIIETBHBIX MPSMBIX). 1
61 Pemenue 3anau no teme «IlapanienbHble IpsMbIE). 1
62 Pemenue 3anau no teme «IlapanienbHble MpsSMbIe). 1
63 O6o00611eHre U cuctemMaTu3anus 3HaHui o Teme: «llapasenbHbie mpsMble». 1
TeopeTnyeckuil 3auer.
64 Koumponvnas paboma Ne3 no meme «Ilapannenvhvie npsamoiey. 1
65 AHaum3 KOHTPOJIbHOM paboTs! Ne 3 1
Paznen 4. CooTHOIIEHUS MeKIY CTOPOHAMH U YIJIAMH TPEYroJbHUKA. 26
66 CymMa yTIIoB TpeyroJIbHHKA. 1
67 Pemenue 3amay mo reme «CyMMa yriioB TPEYroJIbHHKAY. 1
68 Pemenwne 3anad mo reme «CymMma yriioB TpEyroJIbHUKAY. 1




69

OCTpOyTrobHBIN, IPSIMOYTOJIBHBIN U TYIIOYTOJIBHBIN TPEYTOJIbHUK.

70 CooTHOIIEHHS MEX1y CTOPOHAMH U YTIJIaMU TPEYTOJIbHHKA.

71 HepaBeHCTBO TpeyroJibHUKA. .

72 Pemenue 3anay no teme «HepaBeHcTBO TpeyrosibHuKay. CaMOCTOSTENbHAS
pabora.

73 Pemenue 3anau Ho Teme «HepaBeHCTBO TPEyroJbHUKAY.

74 [ToaroToBKa K KOHTPOJILHOM padoTe.

75 Koumponvnas paboma Ne4 no meme « CoomuouieHuss mezncoy cmopoHamu u
yenamu mpeyonbHUKay.

76 AHanu3 KOHTPOJIbHOM paboThl Ne 4.

7 Hexkotopeie cBOMCTBa IPSMOYTOJIBHBIX TPEYTOJIbBHUKOB.

78 Pemienue 3a1a4 Ha MPUMEHEHNE CBOMCTB MPSIMOYTOJIBHBIX TPEYTOIBLHUKOB.

79 [1epBbIii MpU3HAK paBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

80 Bropoii npu3Hak paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

81 Tpetuit npu3HaK paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

82 Pemenue 3anay no teme «lIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOBY.

83 Pemenue 3anau no teme «IIpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY.

84 Paccrostnue ot Touku /10 npsiMoi. PaccTosiHue Mex 1y mapasuieNbHbIMUA
MPSIMBIMHU.

85 [TocTpoenue TpeyroiabHHUKa 10 IBYM CTOPOHAM U YTIIy MEXAY HUMH, 110 IByM
yriiaM, IpUJIekKaluM K OJHOH cTOpoHe

86 [TocTpoeHue TpeyroiabHHUKA IO TPEM DIIEMEHTaM.

87 Pemenue 3amaud no reme «IIpsmMoyronbHbIE TPEYTOIbHUKI.

88 Pemenue 3amau Ho TeMe «COOTHOIICHUST MEXKIY CTOPOHAMH U YTIIAMH
TPEYTOJILHUKA.

89 O0o01IeHre M cucTeMaTH3alus 3HaHUH 110 TeMe: «COOTHOICHHS MY
CTOPOHAMU U YIJIAMU TPEYTOJbHHUKA». TEeopeTHYeCKui 3a4ueT.

90 Koumponwvnas paboma Ne5 no meme «IIpsamoyzonvHble mpey2oibHUKUY.




91 AHanu3 KOHTPOJIbHOM paboTsl Ne 4. 1
IHoBTOpEHME. 11
92 Pemenue 3amau Ha CMEXHBIC U BEPTUKAIBHBIC YTJIbI 1
93 Pemenue 3amay Ha nIprMEHEHUE CBOMCTB MeIMaH, OMCCEKTPUC U BBICOT 1
TPEYroJibHUKA, IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB.
94 Pemenue 3amay Ha mprUMEHEHUE IPSIMBIX U 0OpaTHBIX TEOPEM Ha 1
NapajuieIbHOCTh TPSMBIX.
95 Pemenue 3amauy. 1
96 HTOoroBBIN TEOPETUYECKHI 3a4eT 1
97 [TonroroBka K UTOrOBOI KOHTPOJIBHOU padoTe. 1
98 Hmoeosas konmponvuas paboma Ne 6. 1
99 AHaJn3 UTOTOBOM KOHTPOJIBLHOU paboThl. PaboTta Hax ommbkamMu. 1
100- | UToroBoe moBTOpEHHE. 3
102
Hmoco: 102
8 kirace
Kon-6o
Ne
Tema uacoe
Pa3nea 1. IloBTOpenne 6
1 IToBTOpEHME CBEICHMI U3 Kypca F€OMETPUH 3a 7 KJ1acc. )
2 BxonHast koHTposibHas paboTa. 1
Pa3nes 2. YeTbIpexyroibHUKH 17
3 MHOTOyTObHHUK. 1
4 Brlnykiiblii MHOTOYTOJIbHUK. 1
5 YeTblpexyrojabHUK. 1
6 [Tapamrenorpamm. 1
7 [TpusHaky napauieaorpaMma. 1




8 Pemenue 3amau o reme «llapamnenorpammy. 1
9 Tpanerusi. 1
10 | Teopema daeca. 1
11 | IIpaMOyTOJBHUK. 1
12 | Pemenue 3a/1a4 Ha MPUMEHEHHUE CBOMCTB MPSIMOYTOJIBHUKA. 1
13 Pom6: onpeneneHne u CBOMCTRO. 1
14 KBagpar: onpeneneHue u CBOMCTBA. 1
15 | OceBas u LeHTpaJIbHAsE CUMMETPUS. 1
16 | Pemenwue 3amga4 o teme "UeThIpeXyroJbHUKA". 1
17 O06o01IeHre 1 cucTeMaTr3als 3HaHu| 1o TeMe: "UeThIpeX yroabHuKH'". 1
18 | Konmponvuas paboma Nel no meme "Yemwvipexyzonvruru”. 1
19 | Axanm3 KOHTPOJILHOM paboThl. PaboTa Hax ommbOkamu. 1

Pazoen 3. Ilnowaon 24
20 | [TonsTHe muomEaaM MHOTOYTOJILHUKA. 1
21 [Tnomans kBajgpara. 1
22 [Tnomane npsIMOYTOJIbHUKA. 1
23 | Pemenne 3amau no teme: «Ilnomaas MHOTOYTOJIEHUKA. 1
24 [Tnomanes napajenorpamma. 2
25 | [Inomanp TpeyrojabHUKA. 1
26 | Pemenwue 3amau mo Teme: «Ilnomane TpeyroabHUKa. 1
27 [Inomane Tpanenuu. 1
28 | Pemenue 3amau no Teme: «Ilnomane Tpaneuuny. 1
29 | Pemenue 3amay o teme «Ilmomanmy. 1
30 O06001IeHNE ¥ cucTeMaTH3anus 3Hanuii no reme: "[lmomamu". 1
31 | Konmponvnasa paboma Ne2 no meme: «llnowjaouy. 1
32 | AHanu3 KOHTPOJILHOU paboTel. PaboTa Hax ommOKaMu. 1
33 | Teopema ITudaropa. 1
34 | Pemenue 3amauy Ha npuMeHeHHne TeopeMsl [Tudaropa. 1
35 | Teopema, oOpatHas Teopeme [Tudaropa. 1
36 | ®opmymna ['epoHa. 1
37 | Pemenue 3amauy Ha npuMeHeHue Gpopmyisl ['epoHna. 1
38 | Pemenwue 3amau mo Teme «Teopema [Tudaropar. 1
39 | Pemenne npaktnyeckux 3anad mo teme "Teopema [Tudaropa. 1
40 O060061eHe U cucTeMaTu3ans 3HaHui o reme: "[lmomans". 1




41 | Komwmponvuas paboma Ne3 no meme "Teopema Ilugacopa’. 1
42 | AHanu3 KOHTpOJIbHOM paboThl. PaboTa Hag ommoOKamu. 1
Pazoen 4. Iloooonvie mpeyzonvHuku 31
43 | Pemenne KOMOMHUPOBAHHBIX TEOMETPUUYECKHX 3a]1a4. 1
44 | IIponopuMOHAIBbHBIE OTPE3KU. 1
45 | Omnpenenenue MoJ0OHBIX TPEYTOJIHHUKOB. 1
46 OTHONICHHUE TUIONIA/ICH MOAOOHBIX TPEYTOJIbHUKOB. 1
47 | Pemenue 3ama4 no teme: «OmnpeneraeHune mog00HbIX TPEYTrOTbHUKOBY. 1
48 | IlepBslil mpuU3HAK TOAOOUS TPEYTOJIbHUKOB. 1
49 | Pemenue 3amau no teme: «IlepBblii mpu3Hak Mogo0ust TPEyroJIbHUKOBY. 1
50 | Bropoii npu3Hak mogoous TpeyroabHUKOB. 1
51 | Tperuii mpu3HaK Mo100Us TPEYTOIbHUKOB. 1
52 Pemenue 3anau no teme "lIpusHaku moqo0us TpeyroJibHUKOB". 1
53 | O6o06menue 3Hanuii o Teme: "[Ipu3HaKy mogo0us TPEYroIbHUKOB" . 1
54 | CamocTtosarenbHas padora no Teme "[Ipu3naku momodus TpeyroabHUKOB". 1
55 | Cpennsisi IMHUS TPEYTOJIbHUKA. 1
56 | Pemenwne 3amau o Teme: «CpenHsis IUHUS TPEYTOIbHUKAY. 1
57 | IIponopuroHalbHBIE OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE. 1
- Pemenue 3anau no teme: «lIponopruoHanbHble OTPE3KU B MPSAMOYTOJIEHOM 1
TPEYTOJILHUKE.
59 | IIpakTHueckue MPUIIOKEHHS TOI00US TPEYTOIbHUKOB. 1
60 | Pemenue 3agau Ha noctpoeHue no teme: «Ilogodue TpeyroabHUKOBY. 1
61 | Pemenne npaktudeckux 3amad mo teme: «Ilogodue TpeyroabsHUKOBY. 1
62 | O momoOuu MPOU3BOIBHEIX GUTYP. 1
63 | Pemenue 3agau Ha Temy: «Iloto0ue npon3BOIBbHBIX GUTYP. 1
64 O0606mmenue 3Hannit o teme: «IIpumeHenne Mogoous K 10Ka3aTeIbCTBY TEOPEM 1
U pEIICHUIO 33129,
.- CamocrosrenbHas pabdora o reme «IIpuMeHeHne nojoous K 10Ka3aTeabCTBY 1
TEOPEM U PEIICHUIO 331a4».
66 | CuHyC, KOCHHYC M TAaHT€HC OCTPOTO YTJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA. 1
67 3HavyeHus1 CUHyca, KOCUHYyca U TaHTeHca Juist yrioB 30 rpaaycos, 45 rpaaycos, 1
60 rpaaycos.
63 Pemenue 3amad no teme "COOTHOIIEHUE MEKYy CTOPOHAMU U YTJIAMHU 1

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA' .




69 O06o0menre u cucreMaru3aiys 3HaHui mo teme: "[logo6HbIe TpeyrompbHUKH'". 1
70 | Kommponvuas paboma Ne4 no meme "l1ooodusie mpeyeonvruxu”. 1
71 | Ananu3 KOHTpOJIbLHOHM paboThl. PaboTa Haj ommOKaMu. 1
72 | Pemenue KOMOMHUPOBAHHBIX 33j1a4 110 TeMe: «[10100HbBIC TPEyTONBbHUKI. 1
3 Omnpenenenue TeM NPOEKTHON pabOTHI MO HanpasieHusM: «IlogoOnbIe

7 1

TPEYroJbHUKN» U «OKPYKHOCTHY.

Pazoen 5. Okpyycnocmeo 15
74 | B3aumHoOe pacrosnioeHue npsiMoi U OKPYKHOCTH. 1
75 | KacarenpHast K OKpY>KHOCTH. 1
76 | Pemenue 3amau no Teme: «KacaTenpHasi K OKPYKHOCTHY. 1
77 | I'pagycHas mepa qyru OKpYKHOCTH. 1
78 | Teopema 0O BIIMCAaHHOM YTJIE. 1
79 | Pemenue 3amau no Teme: «l{eHTpanbHbBIC U BIMCAHHBIC YTIIbD». 1
80 | CaoiicTBa OMCCEKTPHUCHI yTIIa. 1
81 | CgoiicTBa CepeMHHOTO MEPICHINKYIISIPA K OTPE3KY. 1
82 | Teopema o0 mepece4eHnH BBICOT TPEYTOJIbHHKA. 1
83 | Pemenne 3amau o Teme "YeThipe 3aMevaTenbHbIe TOUKH TPEYroJdbHHUKA" . 1
84 | BrimcanHas OKpYXKHOCTb. 1

y

85 | OmucanHas OKpY>KHOCTb. 1
86 | O0oOmeHne u cucreMaTH3ays 3HaHUH 1Mo Teme: «OKPYKHOCTBY. 1
87 | Konmponvnas paboma Ne5 no meme "Oxpysrcnocmp”. 1
88 | AHanu3 KOHTpoJIbHOU paboThl. PaboTa Hax ommOkaMu. 1

Pazoen 6. Iloemopenue 9
89 | [ToBTopenue Tembl " UeThIpeXyroJIbHUKH . 1

yT

90 | IToBTopenue Tembl " [1n01maas YeTHIpeXyroiabHUKA'" . 1
91 | [NoBropenue temsr " [logobue". 1
92 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 332 Kypc TeoMeTpHH § Kiacca. 1
93 | Hmoecosasn koumponvhas paboma. 1
94 | AHanu3 UTOTOBOM KOHTPOJIbHOM paboThl. PaboTa Hax ommOkaMy. 1
95 | UroroBoe moBTOpPEHHE. 3

Hmozo:

102




9 kJ1acc

Ne n/n Kon-60
Tema
yacoe

Pazoen 1. Iloesmopenue 7
1 IToBropenue temsl «Ilapamnenorpamm». 1
2 [ToBTOpeHue TemMbl «PoMOY. 1
3 [ToBropenue Temsl «Tpanennsi. 1
4 [ToBTOopenue temsl " Ilpsamoyronbuuk. KBaapat". 1
5 [ToBropenue temsr: " [lomobue. [Tpusnaku momodus". 1
6 [ToBTOpeHue TeMbl «OKPYKHOCTbHY. 1
7 Bxoanas konTposbHas padora Ne 1. 1

Pazoen 2. Bekmoput 8

ITonsatue BekTopa. PaBeHcTBO BeKTOpOB. OTKIIaIbIBAHNE BEKTOPA OT JAHHOM 1
8 TOYKH.

CymMma J1ByX BEKTOPOB. 3aKOHBI ClI0KeHHs BeKTopoB. [IpaBuio 1
9 napasiesiorpaMma.
10 CyMMa HECKOJIbKUX BEKTOPOB. 1
11 BbrunTanue BEKTOPOB. 1
12 ITpou3sBeneHne BEKTOpa Ha YUCIIO. 1
13 O6o001enre u cucTeMaTu3alys 3HaHuit mo teme: "BekTopsr". 1
14 KonTponbnas padora Ne2 no teme: "Bektopst". 1
15 AHanu3 KOHTPoJIbHOM paboThl. PaboTa Hax ommbkaMu. 1

Pazoen 3. Memoo koopounam 15
16 Cpenusisi TUHUS Tparenum. 1
17 PaznoxeHue BeKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM. 1
18 1

KOOleI/IHaTBI BCKTOpA.




19 CBs13b MEX1y KOOpAMHATAMU BEKTOpPA U KOOPJAWHATAMHU €r0 Hadajaa U KOHIA. 1
20 [Ipocreiimume 3aa4u B KOOpIMHATAX. 1
21 VYpaBHEHHE TUHUHN HA IIIOCKOCTH. 2
22 YpaBHEHHE OKPYKHOCTH. 2
23 YpaBHeHHE NIPSIMON. 2
24 B3anmHoe pacnosiokeHue ABYX OKPYKHOCTEH. 1
25 O06o001enre u cucTeMaTr3alys 3HaHui 1o Teme: "MeTo KoopauHar'. 1
26 Kontponbnas padota Ne3 no teme: "MeTtoa koopauHaTt". 1
27 AHanM3 KOHTPOJIbHOM paboThl. PaboTa Hax ommbOkamu. 1
Paszoen 4. Coomnowenun meixicoy cmoponamu u yznamu mpey2oabHUKA. 15
Ckanapuoe npou3gedenue 6eKmopos
23 CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YIJIa. 1
29 OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIIbI IPUBEACHHUS. 1
30 @opMyIibl JI1 BBIYUCIEHUSI KOOPAUHAT TOUKH. 1
31 Teopema o muioniaau TpeyroiabHUKA. 1
32 Teopema cuHycoB. 2
33 Teopema KOcHHYCOB. 2
34 Pemrenne TpeyroibHUKOB. 2
35 VYron mexay Bekropamu. CKasipHOe POU3BEACHNE BEKTOPOB. 1
CkanspHoe rpousBeieHne B koopanHaTax. CBOMCTBa CKaIsIPHOTO 1
36 IIPOU3BENICHUS BEKTOPOB.
O06o011ieHne 1 cucTeMaTu3anys 3HaHui 1no reme: «CKalsipHOe POU3BEICHNE 1
37 BEKTOPOBY.
38 Kontponbras padota Ne4 o teme: «CkansipHOE MPOU3BEICHUE BEKTOPOBY. 1
39 AHanu3 KOHTPOJIbHOM paboTel. PaboTa Hax ommOkaMu. 1
Pa3zoen 5. /[nuna oxkpyrcnocmu u nniowyadv Kpyza 5
[IpaBunbHBI MHOTOYTOJIBHUK. OKPY>KHOCTbB, OITUCAHHAsI OKOJIO ITPaBUIILHOTO 1
40 MHOTOYyrojpHuKa. OKpYy>KHOCTb, BIIMCAHHAs B MPAaBUIbHBIA MHOTOYTOJIbHUK.
41 1

(DopMy.TII)I JJI BBIYMUCIICHUS TUIOAAW IMTPaBUJIIBHOTO MHOI'OYIrOJIbHHUKA, €0




CTOPOHBI U paJilyca BOUCAHHON OKPY>KHOCTH.

42 [TocTpoeHue npaBUIIbHBIX MHOTOYT'OJIHUKOB. 1
43 Juna okpyxnoctH. [Inomans kpyra. [Inomane kpyroBoro cekropa. 1
44 OTobpaxkeHne MI0CKOCTH Ha ceOsl. 1
Pa3zoen 6. /[euscenue. Hauanonvie ceedenusn uz cmepeomempuu

45 [Tonsitue neuxenus. [lapannensubiit nepenoc. [1oBopoT. 1
46 IIpenmer crepeomerpun. MHOTOTpaHHUK. 1
47 [Mapannenenunen. O6bpem Tena. CBOKWCTBA MPSAMOYTOIBHOTO apaljieNenuIe/a. 2
48 [Mupamuna. Hwmaap. Konyce. [Ipusma. Chepa u map. 1
49 CamocrositenbHas padbora o reme: "HauanbHbie cBeieHHs U3 CTEpeOMeTpuu'. 1
Pazoen 7. I[losmopenue 12

50 [ToBTopenue "BekTopbl. Meton koopauHart. JBuxenus". 1
o1 [ToBTOpenue "CkansgpHoe MPOU3BEACHUE BEKTOPOBY. 1
52 [ToBropenue "OxkpyxHOCTh./[JINHA OKPYKHOCTHU U IUIOLIAAbL Kpyra'. 1
23 [ToBropenue «TpeyroibHUK. 1
54 IToBTrOpenue «HeTbIpEXyroJbHUKA. MHOTOYrOJIbHUKI. 1
55 [ToBTOpenue "Tpuronomerpuyeckue GyHKIUU" 1
56 O06001enre u cucTeMaTU3aIys 3HaHUI 3a Kypc TeoMeTpun 9 Kiacca. 1
57 HroroBas xoHTponbHas padota Ne5 3a kypc reomerpun 9 kiacca. 1
o8 AHanu3 UTOroBoi KOHTPOJBHOM paboThl. PaboTa Hax ommbkaMu 1
29 Hrorosoe nosropeHue. 3
Hmozo: 68




Y4eOHo-MeToAHYECKOE H MATEPUATBLHO-TEXHHUYECKOe o0ecneueHue 00pa30BaTeIbHOr0

nmpomecca:

YyebHuku
(ns ygamuxcs)

JlonoJIHUTEIbHbIE TT0COOHS
(s yqamumxcs)

JlonoJHuTeIbHBIE [T0CO0us
(nns yuurens)

[Ipoceemienue,
2018. - 383 c.
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