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INOACHUTEJIBHAS 3AIIMCKA

I'eomerpust KaK OJWH W3 OCHOBHBIX PAa3JE€lOB IIKOJbHOM MATEMATHUKH, UMEIOIIHN CBOEHU
1EIbI0 00€CTIeYUTh M3Y4YeHHE CBOMCTB M pa3MepoB (PUTYp, MX OTHOILIECHUA W B3aHUMHOE
PACIIOJIOKEHHE, OMUPAETCS HA JIOTUYECKYIO, JOKA3aTEIbHYIO JUHUIO. L[eHHOCTh M3ydeHHs
r€OMETPUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUSl 3aKIIOYaeTCs B TOM, YTO
OOYYAIOIIMICS YYUTCS TPOBOAWTH JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTHUYECKUE
YMO3aKJIIOUEHHUsI, JOKa3blBaTh HUCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPIPUMEPHI K
JIO’KHBIM, TIPOBOJIUTHh PACCYKIEHUS «OT MPOTUBHOI0», OTJIMYATh CBOMCTBA OT NPHU3HAKOB,
dhopMyIMpOBaTh OOpPATHBIE YTBEPKIACHUS.

Bropoiil 1enbio u3ydeHusi TEOMETPUM SIBJISIETCSI UCIIOIb30BaHUE €€ KaK MHCTPYMEHTa IpHu
pelIeHNN KaK MaTeMaTHYEeCKUX, TaK U MPAKTUYECKUX 3aj]ad, BCTPEUAIOIIUXCS B pPeaibHOMN
*u3HUA. OOyUaromuiics TOJKEH HAYYUThCS ONPEICIIUTh T€OMETPUUECKYI0 GUTYDPY, OUCATh
CJIOBaMU JIaHHBIN YEPTEXK MM PUCYHOK, HAWTH TUIOIIA/Ib 3€MEIBHOIO Y4acTKa, pACCUUTATh
HEOOXOIUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kalens uiu TpeOyemble pa3Mephbl rapaxa s
aBTOMOOWJISI. DJTOMY COOTBETCTBYET BTOpas, BBIYUCIUTEIbHAS JIMHUS B U3YYCHUH
reoMerpuu. [lpu pemieHuu 3amad MNPaKTHUYECKOTO XapakTepa OOyYaroluiics y4YUTCs
CTPOUTh MATEMAaTUUYECKUE MOJEIH pPEAJbHbIX JKU3HECHHBIX CHUTyallud, NPOBOJUTH
BBIYUCJIEHUS U OLIEHUBATh aJICKBATHOCTD MOJYYEHHOTO Pe3yyibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3U TEOMETPUU C JPYrUMH Y4E€OHBIMU MPEIMETaMH,
MOTHBUPOBATh HCIIOJB30BATh OMNpPENEICHUS TEOMETPUYECKUX (QUryp u MOHSATHUH,
JIEMOHCTPUPOBATh MPUMEHECHHE IOTYYEHHBIX YMEHHH B (DU3UKE W TEXHUKE. DTH CBS3U
HauOosiee sgpko BUAHBI B Temax «Bektopwl», «TpUrOHOMETPUYECKHE COOTHOIICHUS,
«Meton koopauHaT» u «Teopema [Tudaropa.

VYuebnniii kypc «l'eomMeTpus» BKIIOYAET CJENYIOIIME OCHOBHBIE Pa3/IeNbl COJCPIKAHMS:
«["eomerpuueckue QUrypbl U WX CBOMCTBa», «l3MepeHHE TeOMETPUYECKHX BEITUUYHHY,
«/lexkapTOoBbl KOOpJMHATBHI HA TIJIOCKOCTH», «BekTopwl», «J/IBUXKEHUS TMIIOCKOCTH,
«[IpeoOpazoBanus MOgOOMS».

Ha uzyuyenue yue6Horo kypca «I'eomerpusi» orBoautcst 204 daca: B 7 kiacce — 68 gacos (2
yaca B HeJlelio), B 8 kiacce — 68 yacoB (2 yaca B Hefient0), B 9 kinacce — 68 dacoB (2 yaca B
HEJIEINIO).



COIAEPXAHME OBYUYEHUA
7 KIIACC

Hauvanbubie moHATHs reomerpuu. Touka, mpsiMasi, OTPE3OK, JIiyd. Yroiu. Bunbl yrios.
BeprukaneHple W CMEXHBIE yribl. buccektpuca yria. JlomaHas, MHOTOyrOJbHUK.
[TapannenbHOCTh M NEPHEHAUKYISAPHOCTD MPSMBbIX.

CummMmerpuunsie ¢urypsl. OCHOBHbIE CBOMCTBA 0ceBOil cumMeTpuu. [Ipumepsl cummerpuu
B OKPY’KaIOIEM MUpE.

OCHOBHBIE ITIOCTPOEHUS C IIOMOIIBIO HUPKYJISA U JUHEWKU. TpeyronsHuK. BeicoTa, MeauaHa,
OuccekTpuca, UX CBOWCTRBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyroinbHUKA.
CpoiicTBa M TpHU3HAKKM PABHOOEIPEHHOTrO TpeyroipHuKa. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa W INMpU3HAKH NapajuieNbHbIX NpAMbIX. CymMMa YIrioB TpeyrojbHHKA. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpssMoyronbHbI TpeyronbHUK. CBOHCTBO MEIHWaHbl MPSAMOYTOJIBHOIO TPEYroJbHHUKA,
NpOBENEHHOM K TunoTeHyse. llpu3Haku paBeHCTBA MPSMOYTOJNbHBIX TPEYTrOJIbHUKOB.
[IpsitMOYTONIBHBIN TPEYTOIBHUK € YII0M B 30°.

HepaBeHcTBa B reoMeTprH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopemMa O OonblleM yriae W OoJyblllell CTOpPOHE TpeyronbHuka. llepnennukynsp u
HAaKJIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yria U CEpeAUHHBIN MEPIEHANKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpAa M JAuaMeTp, MX CBOMCTBA. B3amMHOE pacIonokeHue
OKpYXHOCTH U npsiMoi. KacaTenbHas U cexylast K OKpy>KHOCTU. OKpYX HOCTb, BIIUCAHHAS
B yroJj. BnrcanHas u onucaHHasi OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KIIACC

Yerpipéxyronpauku. l[lapannenorpamm, €ro mnpusHaku M CBOMCTBA. YacTHele ciydau
napajjieNorpaMmoB  (IPSIMOYTOJIBHUK, poOMO, KBajpaT), WX TMpU3HAKA U CBOICTBA.
Tpaneuus, paBHoOOKas Tpamnenusi, €€ CBOMCTBA U Mpu3Haku. [IpsiMmoyronpHas Tpanemus.
Meron ynBoenust menuansl. llenTpansHas cummerpus. Teopema Daneca u Teopema o
MPONOPIHUOHATILHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHUKa.

[TogoOue TpeyroiabHUKoB, KodhduimeHtT nogaodus. [lpuzHaku mogo0usi TPEyroJbHUKOB.
[Ipumenenue moioous Mpu peIIeHNH MPAKTUIECKUX 3aa4.

CpoiicTBa miomianei reomerpudeckux (uryp. @opmynsl ais Mmiomanyd TPEyroiibHUKA,
napasiesnorpamma, pom0a u tpanenuu. OTHOIICHUE TUTOIAeH MOJ00HBIX DUryp.
Brruncnienue miomaaei TpeyroJbHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIETYaToi Oymare.



Teopema Iudaropa. [Ipumenenue Teopemsl [Iudaropa npu pemieHnn NpakKTUYECKUX 3a7ad.
CuHyC, KOCHMHYC, TaHI'€HC OCTpPOrO YIJIa MPSMOYTOJbHOrO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJ1eCTBO. TpuroHomerpuueckue pynkuuu yrio B 30, 45 u 60°.
BrniucanHble M UEHTpAIBHBIE YIJIbI, YTOJd MEXIY KAacaTeIbHOW W XOPAOH. YTIUIbl MEXAY
XOpAaMH W CEKylUMMH. BrnucaHHble M ONUCaHHBIE YETBHIPEXYIOJbHUKHU. B3anMHoe
pacnoyiokeHue IByX OKpyxkHocTel. Kacanue okpyxkHocreid. OOuiye kacareiabHble K ABYM
OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yrioB or O mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHUS.

Pemrenne TpeyronbHukoB. TeopemMa KOCMHYCOB M TeopemMa CHUHYCOB. Pemienue
MPaKTUYECKUX 33/1a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
[IpeobpazoBanue moaoous. [Togodrue coOOTBETCTBEHHBIX 2JICMEHTOB.

Teopema 0 mpOW3BEIEHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIMX,
TEOpEMaA O KBaIpaTe KacaTeJIbHOM.

Bekrtop, mnuHa (MOAynh) BEKTOpa, COHAINpPABIECHHBIE BEKTOPBI, MPOTUBOIOIOKHO
HaIIPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIE€paIlMU HAJl
BEKTOpaMH. Pa3ynokeHue BEKTOpa IO JABYM HEKOJUIMHEApHBIM BeKTOpam. KoopauHarsl
BekTOpa. CKalsipHOE MNPOMU3BEACHHUE BEKTOPOB, MPUMEHEHUE ISl HAXOXKIACHUS JIMH M
YTJIOB.

JlekapTOBBl KOOpJMHATBI HA IUIOCKOCTH. YPaBHEHHS IMPAMONM H OKPYKHOCTH B
KOOpDAMHATAX, TMEPECEUCHUE OKPYKHOCTEM U NOpsMbIX. MeToJa KOOpAMHAT U  €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOIOYTOJBHUKH. JlIMHA OKpYKHOCTHU. ['pagycHast u paguaHHas mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYyKHOCTEN. [Inomans kpyra, cekropa, CermeHra.

JIBI>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETPUM QUTYp (JIEeMEHTApHBIE MPEICTABICHUS).
[Tapannenphsiil iepeHoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA INPOI'PAMMbBI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOTO OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE Ppe3yJbTaTbl OCBOEHHSA IIporpaMMmbl ydeOHoro kypca «l'eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

MPOSIBICHUEM MHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTMKEHUAM POCCUUCKUX MAaTEMaTHUKOB W POCCHUCKOH
MaTE€MaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHIXKEHUHW B JPYrUX HayKax H
MPUKJIAIHBIX cepax;

2) rpaxaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpaKJaHWHA W peaiu3alldd €ro Mpas,
MPEACTAaBICHUEM O MaTEMaTHUYECKHX OCHOBaX (DYHKIIMOHHPOBAHMS PA3IMYHBIX CTPYKTYD,
SIBIICHUM, TIPOTIETYP TPAKIAHCKOTO OOIIECTBa (HAIIPUMEDP, BBIOOPHI, OMTPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHUYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTW)KCHU HAyKHW, OCO3HAHMEM BaXXHOCTH MOPAIbHO-ITUYECKUX TPUHIMIIOB B
JEATEIIbHOCTA YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTHBHOE Yy4YacTHE B PEIICHUU NPAKTUUECKUX 3aJad MaTeMaTU4eCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro oOpa3oBaHUs Ha MPOTSHKEHUU
BCEH JKM3HM JIJIs YCIICITHON MPOo(EeCCHOHAIIBHOM IESITEIFHOCTH U PA3BUTHEM HEOOX OMMBIX
YMEHUM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HHAUBUIYAIBHON TpPaeKTOPUU
o0pa3oBaHUs M JKU3HECHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
NOTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHATBLHOMY M JCTETUYECKOMY BOCHPUSITUIO MaTeMaTHYECKHUX
OOBEKTOB, 3ajJa4, peHIeHUuN, pacCyX JACHUW, YMEHHUIO BHJIETh MaTEMATHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAIlMEH B JIEATEIPHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPHUPOJLI U OOIIECTBA, MOHUMaHHUEM
MaTeMaTHYECKOM HAayKH Kak cQepbl YEIIOBEUECKON JCATEIbHOCTH, ITANOB €& pa3BUTHUS H
3HQUMMOCTH i1  Pa3BUTUS LMBUJIU3AIMU, OBJAJCHUEM S3bIKOM MATEMaTUKU U
MaTeMaTUYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUSI MUpPA, OBJIAJICHUEM MPOCTEUIITUMHU
HaBBIKAMU HCCJIEIOBATEIbCKON €SI TEILHOCTH;

6) puzuyeckoe Bocnutanue, GopMUpoOBaAHNE KYJbTYPbI 310POBbSI U IMOIUOHAJIBHOTO
0J1aronoJIy4us:



TOTOBHOCTBIO MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEICHHS
3I0pOBOTO o0pasa »KWU3HU (30pOBOE MHUTaHHE, COAJTAHCHPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, peryyisipHas (pu3ndeckass akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBbIKA pedIiekcum,
MPU3HAHKUEM CBOETO MpaBa Ha OMIUOKY U TAKOTO ke MpaBa IPYroro 4e0BeKa;

7) 3koI0rHYecKOe BOCIUTAHHE:

OpHEeHTaIleld Ha TPUMCHCHUE MaTeMaTUYECKUX 3HAHUHU JUIS pEIIeHHsS 3aaad B 00JacTh
COXPaHHOCTH OKPY’KArOIIeW Cpeibl, MIIAHUPOBAHUS IMOCTYNKOB U OIEHKHA MX BO3MOYKHBIX
MOCIIEICTBUNA  JUISI  OKPYXKAIOIIeH  Ccpeibl, OCO3HAHWEM TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PEIICHNUS;

8) ananTanusa K U3MEHSIIOIMMCS YCJIOBHUSM CONMATBHONH M PUPOIHOI cpeabl:
TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTUYECKYIO NESATeITbHOCTh, B TOM YHCIIC YMEHHE YYUTHCS Y
JIPYTUX JIIOACH, TMPUOOpETaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMITIETEHIIUN U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTEI0O B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4HCIEe (HOPMYIHPOBATH HICH,
MOHATHS, THUMOTE3bl 00 O0OBEKTaX M SBICHUAX, B TOM YHCIE paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUITUTBI COOCTBEHHBIX 3HAHWA W KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMAThL CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIHA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JEHCTBUSA,
(bOopMyITHpPOBATh U OIICHUBATH PUCKU U TTOCIEACTBUSA, (DOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jilornyeckune aelcTBUSA:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MIPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MOHATUN, OTHOIIEHUH MEXIy TMOHATUIMHU, (OPMYIUPOBATH ONPEACICHUS TTOHATHM,
YCTaHABIMBATh CYIICCTBEHHBIM MPHU3HAK KIACCU(PUKAINK, OCHOBAHUSA I OOOOIICHUS U
CpPaBHEHUSI, KPUTEPUU TPOBOAMMOTO aHAJIN3A;

. BOCIIPUHHUMAThH, (POPMYIHUPOBATh U MPe0oOPa30BbIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIC, EAUHUYHbIC, YACTHBIC U O0IIUE, YCIOBHBIC,
. BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTUBOpPEUHS] B

(dakTax, JaHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSIX, Mpeiaratb KPUTEPUH ISl BBISIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

. JI€JIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHHU M, YMO3aKIIOUEHUH 110 aHAJIOTHUH;
. pa3ouparh J0Ka3aTelibCTBA MATEMATUYECKUX YTBEPXKIACHUM (NpsMbIE ©U  OT

HpOTI/IBHOFO), IMPOBOJAUTE CaAMOCTOSATCIBbHO HECIOKHBIC JOKAa3aTCIILCTBA MATEMATHYCCKHX



(GakToB, BBICTpAWBATh APTYMEHTAIMIO, NPUBOAWTH TPUMEPHl ¥ KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS;

. BBIOMpATh CIOCO0 pelIeHusT ydyeOHOW 3adaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh Haubosee MOAXOMAIMNA C YY4ETOM CaMOCTOSITEIBHO BBIIEIECHHBIX
KPUTEPUEB).

Bba3oBble uccienoBaTebcKHe TeiCTBHS:

. UCIIOJIb30BaTh  BOIPOCHI  KaK  HMCCJICNOBATCIbCKMH  WHCTPYMEHT  IO3HAHUSA,
(GhopMyIIHpOBaTh BONPOCH, (PHKCHPYIOIMKE MIPOTHBOPEUYHE, IMPOOJIEMY, CaMOCTOSTEIBHO
yCTaHABIMBAaTh HMCKOMOE W JaHHOE, (opMUpOBaTh THUMOTE3y, APTYMEHTHPOBATH CBOIO
TIO3HUIINI0, MHCHHC,

. IIPOBOJUTH 10 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIH SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

. CaMOCTOSITeTbHO  (OopMyNIHpoBaTh O00OOIEHHS U BBIBOABI IO pe3yjbTaram
MIPOBEIEHHOTO HAOJIIOJICHHSI, HWCCJICIOBAHMS, OICHUBATH JOCTOBEPHOCTH ITOJYYCHHBIX
PE3YIbTAaTOB, BEIBOJIOB U 0000IICHHUIA;

. NPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TaKKEe BBIJIBHTATh
MIPETOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmaumeii:

. BBISIBJISITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX
JUTSI pEIICHUS 3a1a9H;

. BHIOMpATh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U WHTEPIIPETHPOBATH MHPOPMAITUIO
pa3IMYHBIX BUAOB U (OPM MpE/ICTABICHHUS,

. BbIOMpaTh (opMy mpeAcTaBieHUs HHPOpPMAIMM U WUIIOCTPUPOBATH peIIaeMble
3aJja4y CXeMaMH, JuarpaMMamMu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMH;

. OLIEHUBATh HAAEKHOCTh MH(OPMAIIUH 110 KPUTEPUSAM, MPEITI0KEHHBIM YUUTEIIEM MU

c(hOpMYITMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHUKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

. BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MTUCbMEHHBIX
TEKCTaX, JaBaTh MOACHEHUS MO XOAY PEILICHUS 3a/laud, KOMMEHTHUPOBATh MOJYYEHHBIN
pEe3ymbTar;

. B XO0J€ OOCYXIeHHus 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXKIaeMONl TEMBI,
npoOJieMbl, pelaeMol 3alayd, BBICKA3bIBaTh WU, HAIEJICHHBIE Ha IOUCK peIIeHHUS,
COTIOCTABIISATh CBOU CYXKJICHUS C CYXACHUSIMU APYTHX YIACTHUKOB JUAIOTra, OOHAPYKUBAThH
pasnuyre U CXOACTBO MO3ULIMM, B KOPPEKTHOU (opMe (HOpMYIUpOBATH PA3HOIIIACHS, CBOU
BO3PaKEHUS;



. OpPEICTaBIIATh PE3YJbTAaThl pEHIEHUs 3aJaud, OSKCHEPUMEHTa, WCCIEI0BaHuUsA,
MPOEKTa, CAMOCTOSITETILHO BEIOMPATH (hOpMaT BBICTYIUICHUS C YUETOM 3a]1a4 NMPE3CHTAINH U
0COOEHHOCTEW ayAUTOPUH;

. IOHMMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAMBHUIYaJIbHON PabOThI
IPU pelIeHUU Y4EeOHbIX MaTEMaTHUECKHX 3a]1a4;

. OpUHUMATh 1eJlb COBMECTHOM  JI€ATEIbHOCTH, IUJIAHUPOBATh  OPraHU3aIUIo
COBMECTHOM paboThl, pacupeensaTh BUAblI padoT, 10roBapuBaThcs, 00CYXKJIaTh MPOLECC U
pe3yabTaT paboThl, 0000aTh MHCHHUS HECKOJIBKUX JTFOJICH;

. y4acTBOBAaTh B TIPYNIOBBIX (QopMax paboTel (0OCYyXJeHHsS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh paOOTHI U KOOPIWHUPOBATH CBOU
JNEUCTBUS C IPYIMMM 4YiI€HaMH KOMaHJbl, OLIEHMBAaTh KAyeCTBO CBOErO BKJIaJa B OOIIMH
INPOAYKT IO KPUTEPHIM, CHOPMYITHPOBAaHHBIM yUaCTHUKAMU B3aUMOACHCTBHUA.

PeryasiTuBHbIE YHUBepcaJbHble YueOHbIe NeiCTBUSA

Camoopranusanus:

. CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, aJTOPUTM pelIeHus 3ajadd (WIM €ro 4acTh),
BBIOMpATh CHOCOO pelIeHHus C Y4E€TOM HMEIOIIHUXCA pPEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUN ¢ YI4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

. BJIAJ€Th CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJIS ITPOLIEcCa U pe3yibTaTa peleHus
MAaTeMaTU4YECKOU 3a1a4u;
. PEABUAETH TPYJAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 3a]1a4l, BHOCHTh

KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWIEHHBIX OLIHUOOK,
BBISIBIICHHBIX TPYIHOCTEW;

. OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATCIBHOCTH IIOCTABJICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATD IPUYMHBI TOCTHXKEHUS WIM HEJJOCTHKEHHUS 1IeJTH, HAXOIUTh OLINOKY,
JIaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 7 kjacce OOydaroUUidcsl MOJYYUT CIEAYIOIIUE MPEAMETHBIE
pE3yNbTAThI:

Pacrio3HaBaTh M3ydeHHbIE TreoMETpUYECKHEe (UTypbl, ONpenensiTb WX B3aUMHOE
pacrnoyioKeHne, n300paxxaTh TEOMETPUUYECKUE (PUTYPBI, BBHITONHITh YEPTEKHU MO YCIOBUIO
3agaun. MI3mMepsTh IMHEHHBIE U YTIIOBbIE BEIUYUHBI. Peliath 3a1aun Ha BEIYUCIIEHUE JIUH
OTPE3KOB U BEJIMYHH YTJIOB.



Henate rpyOyr0 OIIEHKY JUHEWHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B peabHOW KU3HH,
pa3MepoB MPUPOAHBIX OOBEKTOB. Paznuuarh pasMepbl 3TUX OOBEKTOB MO TOPSAKY
BEJIUYMHBI.

CTpouTh 4epTeXU K FTEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCs NpU3HAKAMUA PABECHCTBA TPEYTOJIbHHUKOB, WCIIOJIb30BaTh IPHU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1ay.

[IpoBOAUTH JTOTMYECKUE PACCYKICHUS C UCIIOIB30BAHUEM FEOMETPUUECKUX TEOPEM.
[Tonb30BaThCs MpU3HAKAMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJbHOTO TPEYTrOJIbHHUKA, B PEIICHUH
r€OMETPUUYECKHX 3a]1a4.

OnpenensiTe NapauieIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HHUMH
cekymas. Onpenensars NapauieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOM MPSIMOU 10 TOYEK APYTOM MPSIMOM.

Pemate 3a1aun Ha kieTyaToil Oymare.

[IpoBOIUTH BBIUUCICHUS W HAXOAUTh YHUCIOBbIE W OYKBEHHBbIC 3HAYEHHUS YIJOB B
F€OMETPUUECKUX 3a7ayaXx C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUECHUHU JBYX MapajlieIbHbIX
MPSAMBIX CEKyIel. Pemarh npakTuyeckue 3ajjauu Ha HaXO0KJICHUE YIJIOB.

Brnagers moHATHEM FeOMETPUYECKOT0 MECTa TOYEK. YMETh OMPEEsITh OMCCEKTPUCY yria
Y CEPEIMHHBIN MEPIIEHAUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.
@opMyNIUPOBATh OINPEACICHUS OKPY)KHOCTH W KpPyra, XOpIibl U JUaMeTpa OKPYNKHOCTH,
MOJIb30BATHCSI KX CBOMCTBaAMU. ¥ METh IPUMEHSTH 3TH CBOMCTBA MPU PEIICHUU 3a/a4.
Braners MOHATHEM ONMHCAaHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOIHUTh €&
nentp. Ilomp3oBaThcs ¢dakTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB TPEYrOJbHHUKA
MEPECEKAOTCS B OJIHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MEPHEHIUKYISPbI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCS B OTHOM TOYKE.

Biagere 1moHATHMEM  KacaTelbHOM K  OKPYXKHOCTH, IIOJIb30BaThbC TEOPEMOU O
MEPIEHANKYJIIPHOCTH KaCaTEJIbHON U paanyca, MPOBEAEHHOIO K TOUKE KACAHUS.
[Tonp30BaThCs MOPOCTEHIIMMU TE€OMETPUUYECKUMH  HEPABEHCTBAMM, IOHMMAaTh UX
MPaKTUYECKUN CMBICIT.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKHUE IIOCTPOCHUS € IIOMOILIBIO LIUPKYJIA U JINHEUKHU.

K xonmy oOydyeHus B 8 kjacce oOydarouuiicsi TOMYYUT CIEAYIOIIUE MPEAMETHBIE
pPE3YIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETBIPEXYIOJBHUKOB, MX 3JIEMEHTBI, MOJb30BATHCSI HUX
CBOMCTBAMMU ITPU PELICHUU T€OMETPUUECKHUX 3a]1a4.

[IpuMeHSITh, CBOMCTBA TOYKM TEpECEUeHUsT MeAuaH TpeyroibHuKa (LIEHTpa Macc) B
pelieHnuy 3aaad.



Brnaners noHdaTHeM cpenHEW JMHUM TPEYTrOJbHUKA U Tpareuuu, MPUMEHATh UX CBOMCTBA
IIpY pelIeHUu reoMmerpudeckux 3anad. Ilonp3oBarbcsa Teopemon dasieca U TEOPEMOR O
MPONOPIIMOHAIIBHBIX OTPE3KaX, MPUMEHTh UX JIJI PEIICHUS MPAKTUUYECKUX 3a/1a4.
[IpumeHsTh pU3HAKHU MOI00US TPEYTOIHLHUKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.
[Tomb3oBaThest Teopemoit [Tudaropa nmst pemneHns reoMeTpUIecKiX U MPAaKTHYECKHUX 3a]1a4.
CTtpoutrh MaTeMaTHYECKyI0 MOJI€NIb B MPAKTUYECKHUX 3aJadyax, CAMOCTOSITEJIbHO J€aTh
4epTEX U HAXOAUTh COOTBETCTBYIOILINE JJIUHBI.

Biagers NOHATHMAMU CHHYCA, KOCMHYCA M TaHIE€HCA OCTPOro yriia NPSIMOYTOJIBHOTO
TpeyroyibHUKa. [101630BaThCsl ASTUMU MOHIATUAMU JJIS1 PELICHUS ITPAKTUYECKUX 3a7a4.
Boruucnare  (pa3auyHBIME  CIIOCOOAMM)  TUIOMIA[b  TPEYrojJbHUKA W IUIOMIAJAU
MHOTOYTOJIbHBIX (uUryp (monb3ysicb, riae HeoOXOAMMO, KalbKynsaTopoMm). I[IpuMeHATH
MOJIyYEHHBIC YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnanets NOHATHSIMH BOMCAHHOTO W LEHTPAJIBHOI'O YIJIA, HUCIOIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yrjaXx MEXAYy XopJaMH (CEeKyIIMMH) W YIJIe MEXAy KacaTelbHOU U
XOpA0i U PELICHUH T€OMETPUYECKUX 3a/1ay.

Biiagerp NMOHSATHEM ONMCAHHOIO YETBIPEXYIOJIbHUKA, NMPUMEHATh CBOMCTBA OIKUCAHHOIO
YETHIPEXYTOJbHUKA NPU PEIIEHUH 3a]1a4.

[IpuMeHATh MOJMyYEHHbIC 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMATHYECKUE MOJEIH JJIs
3a7a4 PEeajbHOM JKU3HU U INPOBOAUTH COOTBETCTBYIOIIME BBIYHUCIICHUS C IIPUMEHEHHUEM
MoI00MS M TPUTOHOMETPHH (TIOTB3YACh, Te HEOOXOANMO, KATBKYISITOPOM).

K koHumy oOydeHus B 9 kjacce oOydaloImIMiiCS MOIYYUT CIENYIOLIME MpPEIMETHbIE
pPE3YIBTATHI:

3HaTh TPUTOHOMETPHUECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C WX IOMOIIBIO
pa3lIMYHbIE BJEMEHTHl MPSAMOYTOJIbBHOTO TPEYroidbHUKA («pEIICHHE MPSMOYTOJIbHBIX
TPEYroiabHUKOBY»). Haxoauth (C MNOMOIIBIO KaJIbKYJISATOpA) [JJWHBI W YIJIbIL  JUIS
HETaOJIMYHBIX 3HAYCHU.

[Tonb3oBaThCst (popMyIamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKIECTBOM
JUIS HAXOXKJIEHUSI COOTHOLICHUN MEXKIY TPUTOHOMETPUUECKUMH BETUYNHAMMU.
Hcnonb3oBaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JIJISI HAXOXICHUS PA3JIMYHBIX JIEMEHTOB
TPEYrojibHUKA  («pEIIeHHEe  TPEyroJbHUKOB»), TMPUMEHATh WX TPU  pEHICHUU
r€OMETPUUYECKHX 3a]1a4.

Bnaners nonstusiMmu npeoOpa3oBaHusi MOA00Ms, COOTBETCTBEHHBIX AJIEMEHTOB MOAO0HBIX
¢uryp. Ilonp3oBaThCcs CBOMCTBaAMHU TMOJ00UST MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH
JUIMHBL M HaXOAWUTh YIibl y MOA0OHBIX ¢uryp. IIpuMeHsTh cBolicTBa MOAOOUS B
MPAKTUYECKUX 3aJladaX. YMETh MPHUBOJIUTH MPUMEPHI MOJOOHBIX (UTYP B OKpYKAIOIIEM
MUpe.

ITonp30BaThCs TEOpeMaMU O TMPOU3BEICHUU OTPE3KOB XOpPJA, O MPOM3BEICHUU OTPE3KOB
CEKYLIUX, O KBaJIpaTe KacaTelbHOM.



[lonb3oBaThCsl BEKTOpaMH, IOHMMATh KX TEOMETPUYECKHH W (U3UYECKUH CMBICIH,
NPUMEHSTh UX B PEIICHUH I'€OMETPUUECKUX U (PU3nyecKux 3anad. [IpumeHsTh ckaisapHoe
MIPOU3BENCHUE BEKTOPOB JIJIs1 HAXO0XKACHUS JUIMH U YTJIO0B.

[Tonp30BaThCA METOAOM KOOPJAMHAT HAa IUIOCKOCTH, HPHUMEHITh €ro B PEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Bnagers mMOHATUSAMHM NMPaBUIBHOTO MHOTOYTOJIBHHMKA, JIMHBI OKPY>KHOCTH, IJIMHBI AYTH
OKPYKHOCTH U paJWaHHOM MEpBI YIJIA, YMETh BBIYUCIIATH ILIOMIAAb KPyra M €ro 4acTei.
[IpuMeHATH MOTyYEeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (WIM LEHTPHI) CUMMETPUH (GUTYpP, MPUMEHSTH JABM)KCHUS IJIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

[IpuMeHATh MONY4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMaTU4YECKUE MOACIH IS
3a/la4 peajbHOM >KM3HU W IPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIEHUS C NPHUMEHEHHEM
nofoOusi W TPUTOHOMETPHYECKMX  (QyHKUUKA  (MIONB3ysCh, TIA€  HEOOXOIUMO,
KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM ungposbie
Ne n/m P Konrpoabusie | IIpakTnuyeckue (nupp )
MPOrpaMMbI Bcero o0pa3oBaTejbHbIe
padoTbI padoThI
pecypcbl
IIpocreiimue reome eckue
L | caviors. Homepemsereomerpeon | 14 Butmaorea LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
but6mmoreka [IOK
2 TpeyromeHiich 22 1 https://m.edsoo.ru/7f415e2e
3 [TapanniensHble psiMbIE, CyMMa YTII0B 14 1 bu6muoreka LIOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [IOK
MTOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. bub6mmorexa LIOK
> HosTopere, obodmenue snanuii 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




8 KUVIACC

KonunyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Konrpoabnsie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
N but6mmoreka [IOK
1 HerpipExyrombic 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTMOPIIMOHANIBHBIX OTPEe3KaxX, MOJ00HbIE 15 1 bubmorexa LIOK
poroptt P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Inomane. Haxoxnaenue mioniaaei
3 e IHO;[I)HI/IKOB " f/IHOFO OJf:Hf,Ix ¢bur 14 1 bubmmorexa LIOK
TPEYT yr P- https://m.edsoo.ru/7f417e18
[Tnomanu momoOHBIX Guryp
bu6mmoreka [IOK
4 Teopema [udaropa u Havana TPUTOHOMETPHH 10 1 httos://m.edsoo.ru/7f417e18
VYriasl B OKpYKHOCTH. BriricaHHble 1
5 Ol'H/IcaHHI)Ig}"{)zTLI exyroinbHuku. KacarenbHbie 13 1 bubmmorexa [IOK
pexyT ' . https://m.edsoo.ru/7f417e18
K OKpyxHocTu. Kacanue okpyxxHocreit
. bubmuorexa [IOK
0 HosTopere, obodwmenne 3Hannil 4 ! https://m.edso0.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




9 KUIIACC

KonuuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3/iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakTuyeckue (uuhp )
NMporpaMMmblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTbI
pecypchl
1 Tpuronomerpus. Teopembl KOCHHYCOB 1 16 1 bubnmoreka [JOK
CHUHYCOB. PelieHne TpeyroinbHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobust. Merpuueckue 10 1 bu6nuorexa [IOK
COOTHOUICHUS B OKPY’KHOCTHU https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 B 12 1
CHTOPBI https://m.edsoo.ru/7f41al2c
4 JlekapToBbI KOOPJAUHATHI HA IJIOCKOCTH 9 1 bubmmorexa [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuIIbHBIC MHOTOYTOJIBHUKH. [IjTHHA
5 OIE) YKHOCTH U ILIO yal; b Kpyra §BI‘II/ICJ‘ICHI/IC 8 bubamorexa [IOK
PY2IEHO® TR KpyTa. https://m.edsoo.ru/7f41al2¢c
1 (V11D ()7
bubnunorexa LIOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CCTeMaTU3alIus 7 5 Bbu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
Nen/m | Tema ypoka Koutpoabnbie | IIpakTuueckue Aara ungposbie
Bcero U3ydeHusi | o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypenI
1 [Ipocreiimue reoMeTpuuecKue 0ObEKThI 1 bubmorexa LOK
https://m.edso0.ru/8866b724
bub6mmorexa [IOK
2 MoroyrombHiK, ToMaHas 1 https://m.edsog ru/8866ch6a
3 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1 bubamorexa [IOK
https://m.eds00.ru/8866c5c0
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 brbamorexa HOK
https://m.eds00.ru/8866c7be
5 CMeXHBIC U BEPTUKAJIBHBIC YIITbI 1
6 CMexHbIEe U BEPTUKAJIbHBIE YTJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIb 1
8 CMerKHBIE U BEPTUKAJIBHBIE YIJIbI 1
9 N3mepeHne TMHEHHBIX U YIIOBBIX BEJIUYHH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
10 M3MmepeHre IMHEWHBIX U YTIIOBBIX BEJIMUUH, 1 bu6nuorexa [IOK
BBIYKCIICHUE OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
1 M3mepeHue TMHEWHBIX U YIJIOBBIX BEJIUYHH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
12 N3mepenue JIMHEVHBIX U YIVIOBBIX BEIUYHH, 1
BBIUNCJICHUE OTPE3KOB U YIJIOB
13 [lepumeTp 1 momaab GuUryp, COCTaBICHHBIX 1




H3 IMPpAMOYT OJIbBHUKOB

[lepumetp u miomaab GUryp, COCTaBICHHBIX

14
U3 MPSMOYTOJIbHUKOB
TTousTHE O PAaBHBIX TPEYTOJIBHUKAX U
15 e BI/I‘IHBIepH € CT:EHGYHFHH 0 pPaBHBIX Bubmaorexa ITOK
p pedl p https://m.edso0.ru/8866ce80
burypax
16 Tpu npru3Haka paBeHCTBA TPEYTOJIHLHUKOB bubmorexa IOK
pr TP p Theyr https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB bubmorexa LOK
prTip P peyr https://m.edsoo.ru/8866d34e
18 Tpu npru3Haka paBeHCTBa TPEYTOJILHUKOB bubnnorexa LHOK
P TP p Theyr https://m.edso0.ru/8866e01e
19 Tpu npu3HaKa paBeHCTBA TPEYTrOJIHLHUKOB
20 Tpu mpu3Haka paBeHCTBA TPEYTOJILHUKOB
21 Tpu npru3Haka paBeHCTBa TPEYTOJILHUKOB bubnnorexa LIOK
prtp P Theyr https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYroJIbHUKOB
93 [Tpu3Haku paBeHCTBA MIPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB
24 CBOICTBO MEIMAHBI TPSIMOYTOJILHOTO bu6mmoteka [IOK
TPEYTrOJIbHUKA, POBEIEHHOMN K TUIIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBOICTBO MEIMAHBI TPSIMOYTOJILHOTO
TPEYrOJIbHUKA, TPOBEIEHHON K TUIIOTEHY3¢E
PaBHOOEIpEHHBIE 1 PABHOCTOPOHHUE bu6muoteka [IOK
26
TPEYrOJIbHUKHU https://m.eds00.ru/8866d6fa
97 [Tpu3HaKu 1 cBOHCTBA paBHOOEAPEHHOTO bubnuorexa [IOK

TpeyrojbHHUKa

https://m.edsoo0.ru/8866d880




28 [Tpu3Haky 1 cBOiCTBa paBHOOEIPEHHOTO bubnnorexa [HOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
[Ipu3Haky u cBOICTBAa paBHOOCIPEHHOTO bubnmnoreka [JOK

29
TPEYroJIbHHUKA https://m.eds00.ru/8866e26¢

30 HepasenctBa B reomeTpun

but6mmoreka [IOK

31 H.

CPABCHETEA B TEOMETPHH https://m.eds00.1u/8866¢3a2

32 HepaBencTBa B reomeTpun

33 Hepasenctsa B reomeTpun

but6mmoreka [IOK
34 IT i 30°
PAMOYTOIBHEIM TPEYTONBHIK € YTIOM B https://m.edso00.ru/8866eb22

35 [IpstMOyTOBbHBIN TPEYroJibHUK ¢ yriaoM B 30°
KonrtponbHas padora o Teme bubmuoreka [IOK

36 n n

TpeyroabHuKU https://m.edso0.ru/8866echc

37 [MapannensHbIe IPSIMBIC, X CBOWCTBA bubamorexa [IOK

P PAMEIE, https://m.eds00.1u/8866ef64

38 [Iareiit noctynat EBknuaa
Hakpect nexariye, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE MIPU bubnmoreka [JOK

39
[IEPECECYECHUH NaPAIIIENBHBIX IPSIMBIX https://m.edso0.ru/8866f086
CEKylIlen
Haxkpecr nexarue, COOTBETCTBEHHbIE U

40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU
NepecevyeHU ! NapauIeabHbIX IPSIMBIX
CeKyIlei
Haxkpecr nexarue, COOTBETCTBEHHbBIE U

41 OJTHOCTOPOHHHUE YTJIbl, 00pa30BaHHBIC MPHU

MNEPECCUCHUH NapaJlJICIIbHBIX ITPAMBIX




CeKylIlen

HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE IIPU

42 MEPECEUCHUH MapaUICTbHBIX MPSMBIX
CEKyIlen
HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPHU bubnmnoreka [JOK
43
MIEPECEUCHUH NTapaJUIEIbHBIX MPSIMBbIX https://m.edso00.ru/8866f3b0
CEKyIlen
[Tpu3Hak mapamienbHOCTH IPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOMN
IIPSIMOM 10 BTOPOU IIPSIMOM
[Tpu3Hak mapamienbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PaCCTOSHUN OT TOUEK OJHOMN
MPSMOM 10 BTOPOH MIPSIMOiA
46 CyMmMa yrIioB TpeyroibHUKA brbsmorexa [HOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa brbmorexa LIOK
https://m.eds00.ru/8866f8ba
48 BHemrHnue yribl TpeyroibHUKa Bubmmorexa LIOK
https://m.edso00.ru/8866fa5e
49 Buemnue yribl TpeyrojabHuKa
KonTponbHas pabora o teme
50 "[TapannenbHble IPsIMbIE, CyMMa yTJI0B bubmmorexa [IOK
| https://m.edso00.ru/8866fe6e
TpeyrojbHHUKa
o1 OKpy’>KHOCTb, XOP/Ibl U TUAMETP, UX CBOMCTBA brbamorexa HOK
https://m.eds00.ru/88670800
52 KacarenpHas kK OKpyXHOCTH bub6mmorexa [LIOK




https://m.edsoo.ru/88670e9a

53 OKpYyXHOCTb, BIIMCAHHAS B YTOJI
54 OKpyXHOCTb, BIMICAHHAS B YTOJI
bubnmoreka [JOK
55 ITonarue o 'MT, npumenenne B 3agauax https://m.e dsoc]fru 188670136
bubnuoreka [IOK
56 [Tonsitue o 'MT, npuMeHeHue B 3a1a4ax httos://m.e dsogru 188670508
57 buccekrpuca u cepeIMHHBIN TIEPICHANKYIISP
KaK TeOMETPUUYECKHE MECTA TOUEK
58 OKpyXHOCTb, OITUCAHHASI OKOJIO bubnuotexa [IOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy»XHOCTb, OITUCAHHASI OKOJIO
TPEYroJIbHUKA
60 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK bubmmorexa [JOK
https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIUCAaHHAS B TPEYTOJIBHUK
62 [Ipocreitmue 3agaun Ha MOCTPOCHUE bubmmorexa LIOK
https://m.eds00.ru/88671188
63 [IpocTeiimne 3agaun Ha TOCTPOCHUE bubamorexa [IOK
https://m.eds00.ru/886712d2
64 KontponbHas pabota o teme "OKpy>KHOCTh bu6mmoteka [IOK
u kpyr. ['eomerpuueckue nocrpoeHus " https://m.eds00.ru/88671462
65 HOBTOpSDHI/Ie 1 0000111eHIe 3HAHUH OCHOBHBIX bubmuoteka [{OK
MOHATHI U METOJI0B Kypca 7 Kiiacca https://m.edso00.ru/886715b6
bubnuorexa [JOK
66 Hrorosast kouTposbHas pabota https://m.edsoc]f ru/886716ec
67 [ToBTOpeHue u 06001IeHNE 3HAHUN OCHOBHBIX

MMOHATHH U MCETOHOB KypcCa 7 KJmacca




68 [ToBTOpeHue n 06001IeHNe 3HAHUN OCHOBHBIX 1 bubnnorexa [HOK
MOHATHI U METOJI0B Kypca 7 Kiiacca https://m.edso0.ru/886719bc
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8 KUVIACC

KosnuyecTBO 4acos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie | IIpakTnuyeckue
n/n Bcero H3y4YeHHusi o0pa3oBaTeibHbIE
padoThI padoThI
pecypchbl
1 [MapamzenorpaMm, ero IpU3HAKNA U CBOUCTBA 1 Bubmmorexa IIOK
p p ’ p https://m.edsoo.ru/88671af2
2 ITapamnenorpaMm, ero Npu3HaKA U CBOMCTBA 1 bubmmorexa [OK
p p ’ p https://m.eds00.ru/88671ca0
3 [TapasutenorpamMM, ero MpU3HAKU ¥ CBOICTBA 1 bubmorexa [OK
p p ’ p https://m.eds00.ru/88671ca0
YacTHbIC clTydau MmapajuieiorpaMMOB
4 (mpsAMOYTOJIBHUK, pOMO, KBaJpaT), UX 1 bubamorera LOK
PAMOYT v,p - KBAZIPAT), https://m.edso00.ru/88671dea
HpI/I3HaKI/I U CBOUCTBaA
YacTHble clly4an apajiesiorpaMMOB
5 (IpsIMOYTOJILHUK, POMO, KBaJpaT), UX 1 bubmorexa LIOK
PAMOYT U’p > KBAAPEL), https://m.eds00.ru/88671f20
HpI/I3HaKI/I U CBOUCTBa
YacTHbIE CIIy4au MapAILIETIOrPAMMOB
6 (mpsimo OJ'IZEI/IK (I))M6 KBa, paT) ux 1 bubamorera LOK
PAMOYT u,p - KPa/pat), https://m.eds00.ru/8867209c
MPU3HAKK U CBOKCTBA
bu6mmoreka [IOK
7 T 1
pariets https://m.edso0.ru/88672358
8 PaBHOOOKAS U IPAMOYTOJIbHASA TPAaECLUU 1 Bubmiorexa ITOK
p r parietl https://m.edso0.ru/8867252¢
9 PaBHOOOKAS U IPAMOYIOJIbHAS TPAIEIINN 1 Bubmrorexa ITOK
p yr panetn https://m.edso0.ru/88672858
10 Mertoa ynBoeHus MEIUaHbI 1 bubmiorexa LIOK

https://m.edsoo.ru/88672b14




bubmuorexa [IOK

1 Herrrpastbitast cHMMeTpi https://m.edso0.ru/88672b14
12 KonTponbHas pabora o teme bub6nuorexa LIOK
"YeTplpEXyroabHUKN" https://m.eds00.ru/88672c9%a
13 Teopema daneca u TeopeMa o bubnnoreka [IOK
MPONOPIIMOHATIBHBIX OTPE3KaxX https://m.eds00.ru/8867337a
14 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa [IOK
https://m.eds00.ru/88672e0c
15 Cpenusist TUHUS TPEYroJbHUKA buommorera LOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeTHss TUHUAS Bubmrorexa ITOK
https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeauss JIUHUA bubmorexa [IOK
https://m.eds00.ru/88673064
18 [TponopiimoHanbHbIe OTPE3KU bubmmorera LOK
https://m.eds00.ru/88673794
19 [IponoprmoHanbHble OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpeYroJbHUKE brbmiorexa LIOK
https://m.eds00.ru/886738fc
bubnnoreka [IOK
21 HMonobHeie TpeyronbHukn https://m.edsoc]f ru/88673a78
22 Tpu nmpusHaka no100Us TPEYroJIbHUKOB buommorexa LOK
https://m.edso0.ru/88673bae
23 Tpu npuzHaka no00Hs TPEYroJbHUKOB BH6J.1HOTeKa LHOK
https://m.eds00.ru/88673d52
24 Tpu npusHakKa mogo0ust TPEyroJIbHUKOB bubmorexa LIOK
https://m.eds00.ru/8867400e
25 Tpu npu3Haka noJ00Hs TPEYTrOJILHIKOB




[Tpumenenne nog00us IPH pelIeHUH

26
MPAKTUYECKHX 3a]a4
97 KontponbHas padora no teme "IlogoOHbie bub6nuorexa LIOK
TPEeYrojabHUKN" https://m.edso0.ru/8867445a
28 CBoiicTBa momaaei reoMeTpu4eckux Gur bubmmorexa [IOK
tman P P https://m.edso0.ru/886745fe
29 dopMyItbl AJ1s TUIOIIAAA TPEYTOJIbHHKA, bu6nuoreka LIOK
napajuiesorpaMmma https://m.eds00.ru/88674860
@opMyiIbl 1)1 IUIOIIAAHA TPEYTOJIBHUKA, bub6nmorexa [IOK
30
napaiieiaorpaMma https://m.edso0.ru/88674a22
31 dopMyITbl AJ1s TUIOIIAIA TPEYTOJIbHHKA, bubnmnoreka [JOK
napa’suiejaorpaMma https://m.edso0.ru/88674a22
@opMyiibl 1)1 IUIOIIAAHA TPEYTOJIBHUKA, bubnnoreka [IOK
32
napaieaorpamma https://m.eds00.ru/88675288
33 dopMyITbl AJ1s TUTOIIAIA TPEYTOJIbHHKA, bubmuorexa [IOK
napa’suiesaorpaMma https://m.edso0.ru/8867542c
bubmuorexa [IOK
34 B i
PIMCICHHE ILIOMACH CIIOKHBIX QHTYP https://m.eds00.ru/88674e78
bu6nmmorexa [IOK
35 [In i o
OuLaK GHryp Ha kieTHaToR Oymare https://m.edso0.ru/8867473e
36 [Tnomaan mogoOHBIX Guryp
37 [Tnomanu nono6HbIX HUryp
38 3amaun ¢ MPaAKTUYECKUM COJICPIKaHHEM bubmorexa LTOK
A P Hep https://m.eds00.ru/88675558
39 3amauu ¢ MPaKTUIECKUM COACPKAHIEM bubamorexa [OK
A P Aep https://m.eds00.ru/88675684
40 Pemenue 3a1au ¢ moMomis0 MeTo1a bu6mmoreka [IOK

BCIIOMOT'aTSIbHON IIomaigun

https://m.edso0.ru/88674f90




bubmuorexa [IOK

41 Kontponbhas pabota no teme "Ilnomans" httos://m.edsoo.ru/8867579¢
N bubnuotexa [IOK
42 Teopema IMudaropa u e€ npumeHeHUe httos://m.e dsogfru 188675018
43 Teopema Iludaropa u e€ npumeHeHue ngj;ﬁf;igg}; 8675018
N bubnnoreka [IOK
44 Teopema Iludaropa u e€ npumeHeHue httos://m.e dSO(I)_Fru 188675abc
45 Teopema Iludaropa u e€ npumenenue
46 Teopema [udaropa u e€ npumenenue
OnpeneneHne TPUrOHOMETPUUECKUX (QYHKITHIA
47 OCTPOTO yriia IPsIMOYTOJIbHOTO TPEYrOJIbHUKA, bubnmnoreka [JOK
TPUTOHOMETPUYECKNE COOTHOLICHUS B https://m.eds00.ru/88675d32
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa LIOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 Konrponsnas padora no Teme "Teopema bubnnoreka [IOK
[Tudaropa u Havanga TpuroHoMeTpun" https://m.edso00.ru/8a1407e8
59 BrnucanHbie U LIEHTpaJIBHBIE YIJIbI, YTOJI bubnunoreka [IOK
MEXK1y KacaTeJIbHOW U XOPIOU https://m.edsoo.ru/8a1415b2
53 Bnucannsie n I_IeHTE)aJ'ILHBIe y;rnbl, yroa bubmuotexa [IOK
MEXy KacaTelIbHON U XOPAOH https://m.edso0.ru/8a141940
54 Brcannsie u ieHTpaabHBIC YTIIBI, YTOJ bubnmnoreka [JOK
MEXKy KacaTeJIbHOU U XOpAOU https://m.edsoo.ru/8al41b34
55 VYTiel MeXAY XOpJIaMU U CEKYIIUMU
56 VYTIIbl MEXTY XOpAaMHU U CEKYIITUMH




57 BniicanHble ¥ ONIMCAaHHBIE YETHIPEX YT OJIbHUKH, bubnnoreka [IOK
UX MIPU3HAKU U CBOMCTBA https://m.edso0.ru/8a140f86
58 Briricannbie U onmucaHHBIC YETHIPEX YT OBHUKH, bubnunoreka [IOK
UX NIPU3HAKH U CBOMCTBA https://m.edso00.ru/8al416d4
BrniucanHbie U ONUCAHHBIE YETBIPEX YT OJIbHUKH, bubnmorexka [IOK
59 .
WX MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8al416d4
IIpumeHeHne CBOKCTB BIMCAHHBIX U
60 OTMCAHHBIX YEeTHIPEXYTOIBLHUKOB MIPU
pEILIEHNN T€OMETPUUECKUX 3a4a4
[IpumMeHeHne CBOMCTB BIUCAHHBIX U
61 OTNMCAHHBIX YETHIPEXYTOJbHUKOB TIPH
pEILIEHNN TEOMETPUUYECKUX 3a/1a4
62 B3anmHoe pacnonoxeHue AByX OKpYKHOCTEM, bubmuotexa [IOK
o01ue KacareabHbIe https://m.edsoo.ru/8a1410a8
bu6mmoreka [IOK
63 Kacanue okpyxHOCTEH
Py https://m.eds00.ru/8a1410a8
KonTponbhas pabora o Teme "YTisl B
64 OKPYXHOCTHU. BriucaHHble U OnucaHHbIe bubmmorera LOK
by ] | https://m.edsoo.ru/8a141c88
YeThIPEXyTrOJbHUKU
65 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO0B bu6nuorexa LIOK
KypcoB 7 U 8 KJIacCOB, 0000ICHIE 3HAHHUI https://m.edsoo.ru/8al41ddc
IloBTOpEHNE OCHOBHBIX ITIOHATUN U METOA0B bubnnoreka [IOK
66 .
KypcoB 7 U 8 KJlaccoB, 0000IIIeHIe 3HAHUN https://m.edsoo.ru/8al4lefe
bu6mmoreka [IOK
67 HtoroBas koHTpoJibHAs paboTa
P P https://m.edso0.ru/8a142368
68 IloBTOpEHNE OCHOBHBIX ITIOHATUNA U METOA0B bub6nmorexa [IOK

KypcoB 7 U 8 KJlaccoB, 0000IIIeHIe 3HAHUN

https://m.edsoo.ru/8al1420ac
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9 KUIIACC

Koaun4vecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie | IIpakTnuyeckue
n/n Bcero H3y4YeHHusi o0pa3oBaTeibHbIE
padoThI padoThI
pecypchbl
1 OmnpeneneHre TPUTOHOMETPUUECKHUX (QYHKITHMA 1 bubnmoreka [JOK
yrioB ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyIbl IPUBEIECHUS 1
bu6nuorexa [IOK
3 T 1
cOpeMa ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [IOK
> Teopema kocHHycoB . https://m.edsoo.ru/8a142d5e
bubmuorexa [IOK
6 T 1
copeMa cHycon https://m.edso00.ru/8al42e8a
Teopema cunycoB
Teopema cunycoB
HaxoxneHue 1ivH CTOPOH U BEJIUYKH YIJIOB bu6mmoreka [IOK
9 1
TPEYIrOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [IOK
10 Petuerue TpeyronbHuios ! https://m.edso00.ru/8a142ac0
bubmuorexa [IOK
11 P 1
CHICHHE TPEYTOIRHUKOB https://m.edso0o.ru/8al42ac0
bu6nmoreka [IOK
12 Peuene TpeyroibHHKOoB . https://m.edso00.ru/8al42ac0
bubmuorexa [IOK
1 P 1
3 CHICHHE TPEYTOILHIKOB https://m.edso00.ru/8a142ac0




HpaKTqucxoe IMPUMCHCHHUC TCOPEM CUHYCOB 1

bu6mmoreka [IOK

14
KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHYeckoe MpUMEHEHUE TEOPEM CHHYCOB U
KOCHUHYCOB
16 Konrponbnas padora no Teme "Perienue bub6mmorexa [IOK
TPEYroJbHUKOB" https://m.edsoo.ru/8a14392a
bubnunorexa [IOK
17 IT 0 0
OFTHE O NPEODPASORAHHI IOROLHA https://m.edso0.ru/8a143ab0
18 COOTBETCTBEHHBIC JICMEHTHI ITOI00HBIX bubmuorexa [IOK
dburyp https://m.edsoo.ru/8al43de4
19 CoO0TBETCTBEHHBIE AEMEHTHI MOAOOHBIX
¢buryp
Teopema o MpoU3BEIEHUN OTPEIKOB XOP/I,
20 TEO peMa o pomBe I[eHI/II/I 0 pe31<013 cerH 170'¢ bubmmorexa [IOK
p p a P N YIHX, https://m.edso00.ru/8a14406e
TeopeMa O KBaJipaTe KacaTelbHOM
Teopema o MPOU3BEICHUN OTPE3KOB XOP/I,
21 TEO peMa o1 pomBe €HUU O Tpe31<013 cerﬂ 170'¢ bubmorexa LIOK
P p A P . YHHX, https://m.edsoo.ru/8al441a4
TeopeMa 0 KBaJipaTe KacaTelbHOM
Teopema o mpou3BeIeHNU OTPE3IKOB XOP/I,
22 TEO peMa o ponsBe I[eHI/II/I 0 Tpe31<013 cerH 170:¢ bubmorera [JOK
p p a P . YIHIX, https://m.edsoo.ru/8al442da
TeopeMa 0 KBaJIpaTe KacaTelbHOM
93 IIpumeneHue TeopeM B peleHun bubnnoreka [IOK
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnne TeopeM B perieHun bubnmnoreka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al1443fc
o5 IIpumeneHue TeopeM B peleHuu bubnnoreka [IOK
FEOMETPUUECKHUX 3a]1a4 https://m.edso0.ru/8a144578
26 KonrtpomnpHas pabora o Teme bubmmoreka [IOK




"IIpeobpaszoBanue momodbus. Metpuyeckue
COOTHOIIEHHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8al447a8

Ornpenenenue BeKTopoB. OU3NUECKUi U

bubmuorexa [IOK

2t F€OMETPUYECKUI CMBICI BEKTOPOB https://m.edso0.ru/8a144960
28 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, bub6mmorexa [IOK
YMHOKEHHE BEKTOpPA HA YUCITIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue 1 BBIYUTAaHUE BEKTOPOB, bubnunoreka [IOK
YMHOKECHHE BEKTOPA HA YUCIIO https://m.edso0.ru/8a144d52
30 CrnosxeHue 1 BHIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa no ABym
HEKOJUTMHEAPHBIM BEKTOpaM
bubnmnoreka [JOK
32 Koopunatet Bektopa https://m.edSO(I)l. ru/8ald4fbe
33 CkansipHO€ TPOM3BEICHUE BEKTOPOB, €T0 bubnmoreka [IOK
IIPUMEHEHHUE JUIsl HAXO0XKACHUS JUIMH U YTI10B https://m.edso0.ru/8a14539c
34 CkansipHOe MpOU3BEIEHUE BEKTOPOB, ET0 bubmuorexa [IOK
NPUMEHEHHUE U1 HAXO0XKICHUS UIMH U YIIIOB https://m.edsoo.ru/8a14550e
35 Pemenne 3a1ad ¢ moMoIIbI0 BEKTOPOB bubmorexa LOK
https://m.edsoo.ru/8al44c3a
36 Pemmenwe 3a1a4 ¢ moMoIIbI0 BEKTOPOB bubmmorexa [IOK
https://m.edsoo.ru/8a1458c4
37 [TpuMeHeHre BEKTOPOB AJIs PEIIeHuUs 33124
bu3uKu
38 Konrponbnas padora o Teme "Bekropsr” Et?:s?;;f:;zggza 145h08
39 JlexapToBbI KOOPIMHATHI TOUEK HA TUIOCKOCTH
40 YpaBHeHue psAMOit bubmuorexa [IOK




https://m.edsoo.ru/8a145c48

41 YpaBHeHue psAMoit
bubmuotexa [IOK
42 | Ypabiienie okpysiocTH https://m.edsog ru/8a14635a
43 Koopaunats!l To4ek nepecedeHrs OKpyKHOCTU bubnnoreka [IOK
U pAMOit https://m.edso00.ru/8a146620
44 Meron KOOpAVHAT NPU PELIEHUN
reOMETPHUSCKHX 33124, MPAKTUICCKUX 3a/1a4
45 Meron KOOpAMHAT IPU PELICHUU
reOMEeTPHUECKUX 3a/a4, MPAKTUYECKUX 3a/1a4
46 MeTo KOOpAMHAT IPU PEIICHUU
reOMETPHUECKHX 3324, MPAKTUICCKUX 3a/1a4
47 Konrponbnas padora no Teme "JlekapToBbl bubnnoreka [IOK
KOOPJIMHATHI Ha TNIOCKOCTH" https://m.edsoo.ru/8a146e0e
48 [IpaBUsIbHBIE MHOTOYTOJILHUKH, BEIYHUCIICHHUE bubmumorexa [IOK
UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubnmoreka [IOK
49 Huero x. Jlmia oxpysirocth https://m.edsog ru/8al472c8
bubmuorexa [IOK
S0 Huerom. Jlia okpysocTH https://m.edsog ru/8al4714c
51 JlnuHa nyru oKpy>KHOCTH
52 Panuannas mepa yria bubamorera LIOK
https://m.edsoo.ru/8al14714c
bubmuorexa [IOK
53 [nowans kpyra, cexTopa, CerMenTa https://m.edso:f ru/8al47426
bubnmoreka [JOK
>4 Hnomans kpyra, CeKTOpa, CETMEHTa https://m.edSO(I)_F ru/8al47750
55 [Tnomane kpyra, cekTopa, CerMeHTa bu6nuoreka [IOK




https://m.edso0.ru/8a147750

56 [ToHsITHE O IBMKEHUH IJIOCKOCTH bubamorexa [IOK
https://m.edso0.ru/8al147c82
57 [TapannensHbIi IEpeHoC, TOBOPOT bubmmorexa [JOK
https://m.edsoo.ru/8a147f16
58 [TapanensHbIi IEpeHOC, TOBOPOT bubmmorexa [IOK
https://m.edso0.ru/8a147f16
59 [TapanenpHBIi IEPEHOC, TOBOPOT
60 [TapannensHbIi IEPEHOC, TTOBOPOT
61 [IpumeHeHre ABMKEHUN TIPU PEIIeHUH 3329 bubmmorexa [IOK
https://m.edso0.ru/8a1480e2
Kontponbnas padota o temam "lIpaBriibHbie
62 MHOTOYTOJBHUKH. OKPYKHOCTb. JIBIDKEHUS
MJI0CKOCTH"
[ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIIHS
63 3HaHUH. M3MepeHne reoMeTpuIecKux bubmorexa LIOK
https://m.edso0.ru/8a148524
BeWYMH. TpeyrobHUKH
[ToBTOpenue, 0000IIeHNE, CUCTEMATU3ALIIS
64 3HaHui. [lapannenbHble 1 MepIeHAUKYISPHbIC bubmmorera LOK
https://m.edso0.ru/8a148650
npsSIMbIC
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3ATIHS
65 3HaHUU. OKPYKHOCTb U KPYT.
['eoMeTpuyeckue mocTpoeHus. YTJbl B
OKPYHOCTHU
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIHS
66 3HAaHWW. BrimcaHHbIe U ONTMCaHHBIC
OKPYXKHOCTH MHOTOYTOJIbHUKOB
67 HToroBast KOHTpOJIbHAs paboTa bub6nmorexa [IOK




https://m.edso0.ru/8a148920

68

[ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHUHU
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MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOU
OBPA3OBATEJBHOMN TPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemMble NpeAMeTHBIE Pe3yJabTaThl 0CBOCHHSI OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTeIbLHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00Pa30BaHUSA
pe3yJabTara
6 I'eomeTpus
Pacnio3HaBaTh M3ydeHHBIE TeOMETpUYEeCKHe (UTYpBl, ONpPENCNATh HMX B3aUMHOE
61 pacrosio)keHue, H300pakaTh TeOMETpUYEeCKHe (DUTYpbl, BBIMONHATH YEPTEkKH 110
' ycIoBUIO 3a1aud. M3mMepsATh JMHEHHble U yriioBble BelIW4YHMHbL. Pemate 3amaunm Ha
BBIUHCJICHHUE JIJTMH OTPE3KOB U BETMYHUH YTJIOB
Jlenate TpyOyl0 OLICHKY JMHEHHBIX U YIJIOBBIX BEJIUYHUH MPEIMETOB B PEAbHOM
6.2 KHM3HH, pa3MEpoOB TNPHUPOIHBIX OOBEKTOB. Pa3nmmyath pa3Mepsl 3THX OOBEKTOB IO
MOPSIIKY BEJIMIHHBI
6.3 CTpouTh 4epTEKH K TCOMETPUUECKHUM 3a]a4am
6.4 [Tonp30BaTbcsl MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATh MPHU3HAKU H
' CBOWCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/]1a4
6.5 [TpoBOIUTH JOTHMUYECKUE PACCYKICHUS C UCIIOJIb30BAHHUEM I'€OMETPHUECKUX TEOPEM
[Tonb30BaThCs MpU3HAKAMU PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBbHUKOB, CBOHCTBOM
6.6 MeJuaHbl, TPOBEAEHHON K THIOTEHY3€ MPSAMOYTOJbHOTO TPEYTOJbHUKA, B PELHICHUH
reOMEeTPUYECKHX 3a7a4
OnpenensTh NapajuIeTbHOCTh NPSMBIX C TOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
6.7 cekymiast. OnpenensaTs napaieTbHOCTD MPSIMBIX C MTOMOIIIBI0 PAaBEHCTBA PACCTOSIHUN
OT TOYEK OJHOM IIPSIMOM 10 TOUEK APYrou mpsiMou
6.8 Pematp 3a1aun Ha kieT4aToi Oymare
[TpoBOAUTH BBIYMCICHHUS M HAXOJIUTh YMCIOBbIE U OYyKBEHHbIE 3HAUYEHHUS YIJIOB B
reOMETPUYECKUX 3aJadaX C MCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB MU
6.9 MHOTOYI'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPH [EPECEUCHUU JBYX
napajlesIbHbIX MPSMBIX cekymleil. Pemarh mpaktuueckue 3afadyd Ha HaXOXKIEHHUE
YTJIOB
6.10 Bnanets noHsATHEM T€OMETPUYECKOTO MECTAa TOUYEK. Y METh OIMpPENEsaTh OUCCEKTPUCY




yIJla ¥ CEpeANHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUYEK
@DopMyIHpOBaTh OINpPEACIEHUS OKPY)KHOCTH M Kpyra, XOpAbl U JHaMeTpa
6.11 OKPY’KHOCTH, II0JIb30BaTbCs MX CBOMCTBAMH. YMETh IIPUMEHATH 3TH CBOWCTBA IPH
pelIeHnn 3a1a4
Bnanetb MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTH
6.1 e¢ unentp. Ilonb3oBarecs dakTamMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB TPEYrojbHHUKA
' MIEPECEKAOTC B OJHOW TOYKE, U O TOM, UTO CEPEAMWHHBIC MNEPIECHIUKYISAPBI K
CTOpOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJJHOM TOUKE
6.13 Brnanets moHsTHEM KacaTEIbHOM K OKPYKHOCTH, IIOJIb30BaThCA TEOPEMOH O
' MEePIEeHIUKYJIIPHOCTU KacaTeIbHON U pajuyca, MPOBEAEHHOIO K TOUKE KacaHHs
6.14 [lonb30BaTbCs MPOCTEHIIMMHM TE€OMETPUYECKUMH HEpPAaBEHCTBAMH, IOHHUMAaTh HX
' MIPAKTHYECKUI CMBICIT
6.15 IIpoBOANTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHUS C IOMOUIbI LHMPKYIS H
' JINHEVKH
8 KIIACC
Kon .
IIpoBepsieMble mpeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NPoBePsEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011Ier0 00pa3oBaHusA
pe3yJabTara
6 I'eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX JIEMEHTBI, I10JIb30BAThCS UX
' CBOMCTBaMHM NP PELIEHUH F€OMETPUUECKUX 3aa4
6.9 [IpuMeHATH CBOMCTBA TOUKHU NEPECEUECHUs MEIAUaH TPEYroJbHMKa (LIEHTpa Macc) B
' pelIeHnn 3a1a4
Bnagers moHATHEM CpelHEH JIMHUM TPEYroJbHUKA W TpaneluH, NPUMEHATb UX
6.3 CBOICTBaA NP pEIICHUH reoMeTpudeckux 3anad. Ilomp3oBatecs Teopemoit Paineca u
' TEOPEMOM O TPOMOPLHMOHAIBHBIX OTpE3Kax, MPUMEHATb MX I PELICHUs
MPAKTUYECKUX 3a/1a4
6.4 [IpuMeHsTh MpU3HAKU [T0100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKHX 3a]1a
[Tonb3oBatbes Teopemoit [ndaropa 11 perieHns reoMETPUUYECKUX U MPAKTUYECKUX
6.5 3agay. CTpouTh  MaTeMaTH4YeCKyl0  MOJAEIb B  IPAKTUYECKUX  3aJayax,
CaMOCTOSITENIBHO JIeaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIIHE JIIMHbI
6.6 Bnagers MOHATUSAMHU CHHYCA, KOCHHYCAa M TaHT€HCA OCTPOro yrija MpsSMOYIOJIbHOTO




TPEYroJIbHUKA. Ilonp30BaThCSA dTUMHU HOHITUSIMHA AJId pCIICHUS IMTPAKTUYCCKUX 3aaa4

6.7

Bbrancnare  (pa3nuuHBIMH - cHIOCOOAaMH) IJIOMIAAh TPEYrojdbHUKA W IJIOMIATH
MHOTOYTOJIBHBIX (DUTYDP (TIOJIB3YSICh, T€ HEOOXOANMO, KaIbKyIaTopoM). IIpumMeHsTs

MOJIYYCHHBIC YMCHHUA B IIPAKTHUYCCKUX 3aJadax

6.8

Bnagers NOHATHAMM BIOMCAHHOI'O M LEHTPAJIbHOIO YIJIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrjlax MeXIy XopJaMH (CeKyIIMMHU) U yIile MEXAy KacaTelabHOM

n XOpI[OfI IIpH PCHICHHUU I'COMETPUYCCKHUX 3aaa4d

6.9

Bnagerp TOHATHEM OIMCAHHOTO YETHIPEXYrOJbHHKA, MPHUMEHSTh CBOMCTBa

OTMHMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4

6.10

[IpuMeHATh MOJMyYEeHHBIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaT€MATHYECKUE MOJEIN
JUISL 3a7a4 PEANbHOM JKW3HU M IPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUSA C
NpPUMEHEHHEM TOJ00MsI M  TPUTOHOMETpUHM  (MOJIB3YSICh, THE€ HEOOXOIUMO,

KaJIbKYJIATOPOM)

9 KUIIACC

Kon
MPOBEPSIEMOT 0
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIUH OCTPHIX YIJIOB, HAXOAWUTh C UX IOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSAMOYIOJIbHOIO TPEYTOJIbHUKA («PELIEHUE MPSMOYIOJIbHBIX
TPEYroJdbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJdbKyNATOpa) JUIMHBI U YIJIBL IS

HeTaOIMYHBIX 3HAYCHU

6.2

[lons3oBatbess  (opMynamMu MpHUBEACHUS U OCHOBHBIM TPHUTOHOMETPHYECKUM
TOXKIECTBOM JUIl HAXOXKACHUS COOTHOLIEHUN MEXAY TPUIOHOMETPUYECKUMU

BCJINYHMHaAMH

6.3

Hcnonp3oBaTh TeOpeMbl CHHYCOB W KOCHHYCOB JUISI HAXOXJECHUS PA3TMYHBIX
JJIEMEHTOB TPEYrOJIbHUKA («pPELIEHHE TPEYrOJIbHUKOBY»), NPUMEHATh HUX MpHU

peIICHUH I'COMCTPHUYICCKUX 3a1a1

6.4

Brnaners mnonsTHSMM TNIpeoOpa3oBaHMsA IOJOOUS, COOTBETCTBEHHBIX JIIEMEHTOB
nonobusix Quryp. Ilonb3oBaThest cBoWCTBaMU TOA00MS NPOU3BOJIBHBIX (UTYP,

YMETh BBIYUCIIATH JIMHBI W HAXOAWTh YIWIbI y MOn0OHBIX ¢uryp. I[Ipumenstsh




CBOWCTBA MOAOOMS B MPAKTHYECKHUX 3a7adax. Y METh IPUBOIUTH IPHUMEPHI TIOJOOHBIX

¢buryp B OKpyKaromem Mupe

ITons3oBaThCs TCOpEMaMH O MPOU3BCACHUN OTPC3KOB XOpA, O IIPOU3BECACHUU

oo OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHON
[lonp30BaTbCsi BEKTOpaMHU, MOHUMATh WX TEOMETPHUCCKUH M (DU3MUYECKHIA CMBICI,
6.6 NPUMEHATh WX B PEIICHUH T'e€OMETPUYECKUX M (u3ndeckux 3aaad. lIpuMeHsTh
CKaJIIPHOE IIPOU3BEJECHUE BEKTOPOB JJIsl HAXOKICHUS JJIMH U YIJIOB
57 [lonb30BaTbcs METOJIOM KOOPJIMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B pPELICHUH
. F€OMETPUUECKUX U MPAKTUYECKUX 3314
Bnagerp NOHATHAMM NPAaBUIBHOIO MHOTOYTOJIbHMKA, JJIMHBI OKPY)KHOCTH, IJIMHBI
6.8 JyTY OKPYKHOCTH ¥ PAJIMaHHOM MEPHI YIJla, yMETh BBIYMCIIATH IUIOIIAbL Kpyra U €ro
yacTel. [I[puMeHATh NOJTy4YeHHBIE YMEHMS B IPAKTUYECKUX 3a1a4ax
5.9 HaxonuThs ocH WM LEHTPHI CUMMETPHUH (QUTYp, TPUMEHSTH ABIKEHHS IJIOCKOCTH B
' IPOCTEHNIINX CIIydasx
[IpuMeHATh MOTy4YCHHBIE 3HAHMS HAa IIPAKTHKE — CTPOUTh MAaTEMaTHYECKHE MOJIEIN
6.10 JUIsL 3aa4 peajbHOW >KM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C

OPUMEHEHHEM TMO0A00Ms ¢ TPUTOHOMETPUYECKUX (YHKUMH (MOJB3YSCh, Tae

HE00XO0/IUMO, KaJIbKYJIATOPOM)




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
6 I'eometpust
Havanenuble moHaTuss reomerpuu. Touka, mpsiMas, OTPE3OK, Jiyd. Yrou. Buael yrios.
6.1 Beprukanbuble U cMexHbIE yIUbl. buccekrpuca yria. JlomaHas, MHOIOYrOJIBHHK.
[TapanienbHOCTh U NEPIEHAUKYIAPHOCTD IPSIMBIX
6.2 Cummertpuunsle Gurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cumMmeTpuu. [Ipumepsl cummeTpun
' B OKpYXarolleM MUpe
6.3 OCHOBHBIE TIOCTPOCHHMsS C IOMOLIBIO LHPKYJIsd M JHHEWKH. TpeyronbHuk. Beicora,
' MeaMaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroibHUKHU. HepaBeHCTBO TpeyronbHUKa
65 CpoiicTBa M MNpU3HAKM paBHOOEApPEHHOro TpeyroibHUKa. I[lpu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NpHU3HAKK NApauIeIbHBIX NpsAMbIX. CyMMa yrioB TpeyrojbHuka. BHemHue
' yIJIbl TPEYTOJIbHUKA
[IpssmoyronbHbI  TpeyrosbHUK. CBONCTBO MEIUAHBl IPSAMOYIOJIBHOIO TPEYrOJIBHUKA,
6.7 IIPOBEJEHHON K THUIOTEeHy3e. IIpu3Hakum paBeHCTBA MNPSMOYIOJbHBIX TPEYTOJBHUKOB.
[IpssMOYTOIBHBIN TPEYTOABHUK C yriioM B 30°
HepaBeHcTBa B reomeTpun: HEPaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
6.8 TeopemMa o OoispmieM yriie W OonbIIeld CTOpOHE TpeyroybHuKa. llepneHmukynsp u
HAaKJIOHHAs
6.9 I'eomeTprueckoe MecTO TOYeK. buccekTpuca yria M CEpEeIUHHBIM NEPHEHAMKYISApP K
' OTpEe3KY KaK N€OMETPUYECKUE MECTa TOUEK
6.10 OkpyXHOCTb M Kpyr, XopJa M JAWAMETp, MX CBOMcTBa. B3amMHOe pacnosiokeHue
' OKpPY>KHOCTH U Ipsimoi. KacarenpHas U cekylas K OKpyKHOCTH
6.11 OxpyKHOCTb, BIIMCaHHas B yroj. BrimcanHas U onyMcaHHas OKPYKHOCTH TPEYTOJIbHUKA

8 KUIACC




Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
6 I'eometpus
6.1 UYersipéxyronsHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpamneuus, paBHOOOKast Tpaneuus, e€ cCBocTBa U npu3Haku. [IpsmoyronpHas Tpanenus
6.4 Merton yaBoenuss menuanbl. LleHTpanbHas cummerpusa. Teopema dDaneca u Teopema o
' MIPOTIOPIIMOHABHBIX OTPE3KaX
6.5 Cpennue TMHUYM TPEyroiabHUKA U Tpanenuu. LlenTp macc TpeyroapHuKa
6. [Tonobue TpeyronbHUKOB, K03dduuuent nmogodbus. [IpusHaku 1momodus TPEeyroJbHUKOB.
' [TpumeneHnue mo100ust P pEIICHUH MPAKTHYECKHUX 337129
6.7 DopmyIbl 11 IO TPEYTOIbHHKA, TapajiejorpaMMa, poMoa U Tpanenuu
6.8 CaoiicTBa mioniaaei reomeTpuaeckux Guryp. OTHOIICHUE TUIOIAACH MOJ00HBIX GUTYDP
6.9 Breruucnenue mioniaaeit TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare
6.10 Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTUUECKUX 3a1a4
6.11 CuHyc, KOCHHYC, TaHI'€HC OCTpPOro yrja MpsIMOYTOJbHOIO TpeyrojbHUKa. OCHOBHOE
' TPUTOHOMETPHUYECKOE TOXAecTBO. Tpuronomerpudaeckue Gpynkiuu yriios B 30°, 45° u 60°
6.1 Bnucannble W LIEHTpajdbHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOW M XOpJOil. YTIbI MEXIy
' XOpJaMU U CEKYIIMMHU
6.13 BrivcanHbie 1 onHcaHHbIE YETHIPEXYTONbHUKU
6.14 B3anmHoe pacrionoxxenue nByX OkpyxHocted. Kacanme oxpyxkHocTeit.  OOmue
' KacaTeJbHbIE K BYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eometpus
6.1 Cunyc, kocunyc, TaureHc yriaoB oT 0 m1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
' DopMyIbl TPUBEICHUS
6.2 Pemenue tpeyronpHukoB. TeopeMa KOCUMHYCOB U TEOpEMa CHHYCOB. PelieHne npakTuyecKux
' 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogoous. [logodre cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 mpousBeeHUN OTPE3KOB XOpHA, TEOPEMBbI O NMPOU3BEACHUH OTPE3KOB CEKYIIUX,
' TeopeMa 0 KBaJpaTe KacaTeJlbHOU




Bektop, nnuHa (MOAYNb) BEKTOpAa, COHAIpPABICHHBIE BEKTOPBL, MPOTUBOIOJIOKHO

6.5 HaIPaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB, OIEpAIlUU HAJ
BekTOpamu. Pa3iiokeHrne BEeKTOpa Mo IBYM HEKOJTMHEAPHBIM BEKTOpaM

6.6 Koopaunatel Bektopa. CkanasipHOE MPOHM3BEACHHE BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHUS
' JUTAH | yTJIOB

6.7 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. YpaBHEHUS MPSIMON U OKPYKHOCTH B KOOpDAMHATAX,
' nepecevyeHue OKPYKHOCTEH M MPSIMBIX. MeTOI KOOPAWHAT U €ro MPUMEHEHHE

6.8 [TpaBuIBEHBIE MHOTOYTOJIBHUKH

69 Jliimaa okpyXHOCTH. ['pamycHas W pajWaHHas Mepa yria, BBIYUCICHUE JUIAH YT
' OKPY>KHOCTEH

6.10 | ITmomans kpyra, CeKTOpa, CerMEHTa

6.11 JIBM>KeHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUH GUTYp (dIEMEHTApHBIC MPEICTaBICHHS).

IlapamtensHslii nepenoc. IloBopor




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMI OBPA30OBATEJILHON
HHPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUS HA OCHOBE
dIrocC

YMeHHe onepupoBaTh IMOHATUAMH: MHOXECTBO, ITOAMHOKECTBO, OMNEPALMH HaJ
MHO>KECTBaMHU; YMEHHUE OIEepUpOBaTh MOHATUSAMU: Tpad, CBSA3HBIN Tpad, epeso,
LUKJI, OPUMEHATh MX IPU PEIIEHUU 3ajJay; YMEHHE HCIOJIb30BaTh Ipaduueckoe
MIPEACTABICHUE MHOXECTB JUIsI ONMCAHUS PEAIBbHBIX IIPOLIECCOB M SBICHUMW, IIPU

pelIeHNH 331249 U3 APYTUX YIeOHBIX MTPEIMETOB

YMmenue OIICpHUPOBATH ITOHATHUAMMN: OIIPCACIICHUC, aKCuoma, TCOpEMa,
AO0Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATh HCTUHHBIC W JIOKHBIC BbICKA3bIBaHUA,
NPpUBOAUTE IMPUMEPBI U KOHTPHPHUMEPBI, CTPOUTH BBICKA3BIBAHUA W OTPULAHUSA

BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHITUAMU: HATYPaJIbHOE YUCIIO, MPOCTOE U COCTABHOE YHUCIIO,
JETMMOCTh HATYpAJIbHBIX YHCEII, MPU3HAKU JIEIMMOCTH, 11€J10€ YUCIIO, MOJYJIb YHCIIA,
OOBIKHOBEHHAS IPOOb U JIeCATHYHAS IPOOb, CTAHAAPTHBIN BUJ YUCIIA, PAIIMOHATIEHOE
YUCJI0, WPPAIMOHATIBLHOE YHCIO0, apu(METHUECKH KBaJIpaTHBIM KOpPEHb, yMEHUE
BBIIIOJIHATh ~JEWCTBUSA C YHUCIAMHM, CpaBHHBaThb M  YHOPSAOYMBATH 4YHCIIA,
MPEJCTABIATh YUCIa HA KOOPAWHATHOM MPSMOW, OKPYIJIATh YMCIIA; YMEHHE JI€JIaTh

MIPUKHJIKY U OLICHKY pe3yJIbTaTa BIYUCICHUI

YMeHue onepupoBaTh MOHATUSAMU: CTETICHD C IIENIBIM MOKa3aTelieM, apupMeTHuecKuit
KBaJIpaTHBIA KOPEHb, MHOTOUWICH, alredpandeckas Ipodb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypallbHOM CTeneHW OOJbIe eAMHMIIBI; YMEHHE BBIMOIHITH PAcu&Thl MO
dbopmynam, mnpeoOpazoBaHUsl IENbIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKEHUH WU
BBIPQXKEHUI C KOPHSIMH, Pa3joKEHHUE MHOTOWIEHAa HAa MHOXHUTENH, B TOM YHCIE C

HCIIOJb30BaHUCM (bOpMYJ'I Pa3HOCTHU KBAJAPATOB U KBaApaTa CYMMBI U Pa3HOCTHU

YMeHue onepupoBaTh INOHATHAMM: YHCIOBOE DPABCHCTBO, YPaBHEHUE C OJHOMU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOW; YMEHHE pellaTh
JTWHEHHBIE W KBaJIpaTHBIC YpaBHEHHs, JPOOHO-pallMOHAIBHBIE YPaBHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX YPABHEHWM, JMHEHHBIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIC U IPOOHO-pAIIIOHAIHBIC HEPABEHCTBA C OJIHOW IEPEMEHHOMH,

B TOM 4YHUCIIC IIPpU PCUICHHUU 3a4a4 U3 APYTUX HNPCAMCTOB W HNPAKTHYCCKHUX 3alay;




YMEHHME HUCIOJb30BaTh KOOPAMHATHYIO MPAMYI0 M KOOPJIMHATHYIO IIOCKOCThH IS

M300payKeHUs peLIeHUI ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, rpaduk (QYHKIUH, HYId (YHKIUH,
MPOMEKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXKYTKH  BO3pacTaHus,  yObIBaHUS,
HauOoJIbllIee M HAaUMEHblIIee 3HaYeHUs! (PYHKLUHU; YMEHHUE ONEPUPOBAThH MOHATUSMHU:
npsiMasi MPOMOPIHMOHAIBHOCTh, JUHEWHas (QyHKUWSA, KBajpaTHuHas (QYyHKIUS,
oOpaTHasi MPONOPLUOHAIBHOCTb, Mapabona, runepdona; yMeHue CTpOuTh rpaduku
GyHKIMIA, WCTMONB30BaTh TIpadUKH IS ONpPENENICHUS CBOWCTB NPOLIECCOB U
3aBUCHMOCTEH, JUIA pEIIeHHs 3aJad W3 JPYTrUX Y4eOHBIX TPEIMETOB U peajbHON

KHU3HU; YMEHHUE BhIpaxarh (popMyrIamMu 3aBUCUMOCTH MEXKy BEIMYMHAMHU

YMeHue onepupoBaTh IMOHSATUSIMHU: [OCJIENOBATENBbHOCTb, apudMeTHdecKkas u
reoMeTpryYecKast IIPOrpeccuy; yMEHHE HCII0JIb30BaTh CBOMCTBa
MOCJIEIOBATENIbHOCTEN, (POPMYJIbl CYMMBbl U OOIIEro WiI€Ha NpU PEIIeHUH 33/ad, B

TOM YHCJIC 33/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaTbHOU KU3HU

YMeHnue pemaTth 3aJaud pa3HbIX TUIOB (B TOM 4YMCJIE€ HA IPOLEHTHI, JOJIU U YaCTH,
JBUKEHHE, padoTy, LIEHY TOBAPOB U CTOMMOCTD ITOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3
o0JIacT! yNpaBji€HUs JHUYHBIMH M CEMEHHbIMH (pUHAHCAMM); YMEHHE COCTaBISThH
BbIpa)KEHUSI, YPAaBHEHHUs, HEPABEHCTBA U CUCTEMBI TI0 YCIOBHIO 3aJ]auu, UCCIIEA0BATh

TNIOJIYYCHHOC PCUICHUC U OLICHHUBATDH HpaBIIOHOJIO6HOCTB MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: QUrypa, TOUKA, OTPE30K, MpsiMast, JIyd, JJOMaHas,
yIroJl, MHOTOYIOJbHUK, TPEYrOJIbHUK, pPaBHOOEIPEHHBIW U PaBHOCTOPOHHUMN
TPEYroJbHUKH, MNPSIMOYTOJIbHBIA TpPEYrojJbHHUK, MeIuaHa, OMCCEKTpUca U BBICOTA
TPEYrOJbHHUKA, UETHIPEXYTOJbHUK, HapajjiesiorpamMMm, pomO, MNpsSAMOYTOJIbHUK,
KBaJpar, Tpaleuus; OKPYKHOCTb, Kpyr, KacarejabHas; 3HAaKOMCTBO C
MPOCTPAaHCTBEHHBIMU (UTYpaMH; yMEHHE pelmaTh 3aJadd, B TOM YHCJIE U3
IIOBCEITHEBHOU XU3HH, HA HAXOXKICHUE I'€OMETPUYECKUX BEIMYHUH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB GUTyp U (PaKkToB

10

YMeHue onepupoBaTh MOHITHSIMH: PAaBEHCTBO (UTYp, PABEHCTBO TPEYTOJIHHHUKOB,;
MapajieNbHOCTh W NEPHEHIUKYISIPHOCTh TMPSAMBIX, YroJl MEXKIYy NpsIMBbIMHU,
MEPHeHIUKYIIAP, HAKIOHHAs, MPOeKIus, mogodue ¢Guryp, mogoOHbIe TPEYTONbHUKH,
CUMMETpUS OTHOCUTEIBHO TOYKM W MPSIMOW; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETPHUIO U Moa00ue GUryp, mapamienbHOCTh U NMEPHEHAUKYIIPHOCTh MPSMBIX B

OKpYKaroIllleM MUpe
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YMeHue onepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSIHUE, YroJl (BEJIMUMHA yIJia, CHHYC

Y KOCHHYC yIJla TPEYTrOJbHUKA), TUIOMIA/b; YMEHUE OIICHUBATH Pa3Mephl MPEIMETOB U




O0OBEKTOB B OKPYKAIOIIEM MHPE; yYMEHHUE IPHUMEHATh (POPMYJbl MEpUMETpa U
TUTOIIA MHOTOYTOJIBHUKOB, UTMHBI OKPYXXHOCTH W IUIOIIAIN Kpyra, o0bema
NPSIMOYTOJBHOTO TapaljieNienuneia; yYMEHHE TMPHUMEHSATh NPU3HAKA PABEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpeyroibHHKa, Teopemy Iludaropa,

TPUTOHOMCTPUUCCKNEC COOTHOUICHUA OJI BBIYMCIICHUA OJINH, paCCTOﬂHHﬁ, HJIOH_[aI[eI\/JI

12

YMmenue uzo0paxaTh IUIOCKME (GUTYphl M WX KOMOWHAIIMU, MPOCTPAHCTBEHHBIC
GUrypsl OT PYKH, C MOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX CPECTB

110 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue omnepupoBaTh MOHATHSAMH: OPSIMOYrojibHas CHCTEMa  KOOpPIWHAT;
KOOpJIUHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha YUCIO,
CKaJIIpHOE MPOU3BEJCHHE BEKTOPOB; YMEHHUE UCIOIb30BaTh BEKTOPHI U KOOPAMHATHI
JUISL TIPENICTABIICHHUS JIAHHBIX M PEIIeHUs 3a/1ad, B TOM YUCIe U3 JIPYruX Y4eOHBIX

MPEIMETOB U PEATbHOM KU3HU

14

15

YMeHne oneprupoBaTh MOHATUSMHU: CTOJIOMKOBBIE M KPYTOBBIC JTHATrPaMMBI, TaOIHUIIbI,
cpenHee apudMeTndeckoe, MelnaHa, HanboJblllee U HaNMEHbIIIee 3HAUCHHs, pa3Max
YHCJIOBOTO HabOpa; YMEHHME W3BJIEKaTh, WHTEPIPETUPOBATH M IPEOOpPa30OBBHIBATH
uHpOpPMaIMIO, MPEACTABICHHYI0 B TaOMUIAX M Ha JMarpaMmax, OTpPa)KaroIlyro
CBOICTBA U XapaKTEPUCTHKU peajbHBIX MPOIIECCOB U SBJICHHUIA; YMEHHE PACIIO3HABATh

HU3MCHYUBBIC BCIIMUUHBI B OKPY’KAOIIIEM MUPC

YMeHHe omnepupoBaTh MOHATUSIMH: CIYYaWHBIM OMBIT (CIYYalHBIA SKCIICPUMEHT),
3JIEeMEHTapHOe COoObITHE (JIEMEHTApHBIM HCXO0J) CIy4ailHOro OImbITa, ClydyaiiHOe
coObITHE, BEPOSATHOCTb COOBITHS; YMEHHE HAaXOJUTh BEPOSTHOCTU CIIYy4YailHBIX
COOBITUH B OMNbITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemarth 3ajaud METOJOM OPraHW30BAHHOTO Iepedopa U ¢ UCIOIb30BAaHUEM IIpaBUiIa
YMHOXEHHS; YMEHHE OILICHMBATh BEPOSTHOCTU peajbHBbIX COOBITMM M SBICHUH,
MOHUMAaTh POJb MPAKTHYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHH B
OKpY’KaloIIeM MHPE U B KU3HH;, 3HAKOMCTBO C MOHSATHEM HE3aBUCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN B €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX
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YMmenue BLI6I/IpaTL MOAXOASAIINN H3y‘leHHLIfI METOA IJid PpCHICHUA 3aladvu,
INpUBOAUTL IIPHUMCPBI MATCMATHYCCKUX BaKOHOMepHOCTeﬁ B IPpUPOAC H KHU3HU,
pacCiio3HaBaTb IIPOABIICHUC 3aKOHOB MATCMATHKH B HCKYCCTBC, OIIMCbIBATbH
OTACJIBHBIC BBIAAIOIIUECA PE3YIBTAThI, IOJTYYCHHBIC B XOAC€ PAa3BUTHUA MATECMATUKU
KaK HayKH, HOPHUBOJUTH IMPHUMEPHLI MATCMATHUYCCKHX OTKpBITI/Iﬁ H HUX aBTOpPOB B

OTE€YECTBEHHOW ¥ BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS
1 UYucna ¥ BBIYUCIICHUS
11 HatypanbHblie u niensie yncina. [Ipu3Haku AeNMMOCTH HEIbIX YUCE
1.2 OOBIKHOBEHHBIC U JICCSITHYHBIC IPOOH, IPOIIEHTHI, 0€CKOHEUHBIE TIEpUOANYECKUE APOoOU
1.3 PanmonaneHbie uncna. ApudmMeTndeckue oneparuu ¢ palMoHaIbHBIMU YACIaMU
1.4 JleiicTBuTenbHbIC Yrciia. ApuYMETHICCKUE OTIEPAIMH C ICUCTBUTEIHHBIMU YHACTAMHI
L5 [Mpubmmk€HHBIE BBIYMCICHUS, NpPaBHJIA OKPYIJCHHs, TNPUKUIKA W OIECHKA pe3yiabTaTa
' BBIYMCIICHUN
2 AnrebpandyecKkue BhIPAKCHHS
2.1 BykBeHHbIE BbIpa)keHUs (BbIPAXXKEHUSI C IEPEMEHHBIMU )
2.2 Crenens ¢ nensiM mokasareneM. CTeneHb ¢ pallioOHaNbHBIM MToKa3zaTenaeM. CBOICTBA CTENEHU
2.3 MHorousneHsbl
24 Anrebpanyeckas 1poOb
”e ApudmeTnueckuil KOpeHb HaTypaslbHOUM cTerneHu. JelcTBUs ¢ apu(pMETHIECKUMH KOPHSIMU
' HaTypaJIbHOM CTeNeHn
3 VYpaBHEHUs 1 HEpAaBEHCTBA
3.1 Lenbie u IpoOHO-panOHANBHBIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHMA
3.2 Henbie u 1poGHO-panioHanbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenue TeKCTOBBIX 3a1a4
4 YucaoBble MOCIe10BaTeIbHOCTH
4.1 [TocnegoBarenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIE0BATETbHOCTEH
4.2 Apubdmernueckas ¥ TeoMeTpudecKkas nporpeccun. @opmyiia CJI0KHBIX MPOIICHTOB
) OyHKINN
OyHkus, cnocoObl 3ananus QyHkuuu. I'padux  yHkmun. OOnacte omnpeneiaeHus u
5 1 MHOKeCTBO 3HaueHWil ¢yHkumu. Hymm ¢yakuun. [IpoMexyTKu 3HaKOMOCTOSHCTBA.
o [TpoMexyTKr MOHOTOHHOCTH (PYHKIHH. MakCUMyMbl i MUHEMYMBI QyHKITUH. HanGombiiee u
HauMEHBIIIee 3HaUCHUE (PYHKIIUU Ha TIPOMEKYTKE




KoopanHatsl Ha psIMOM M TIJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlekapTOBBI KOOPAWHATHI Ha ITUIOCKOCTH
7 I'eomeTpus

7.1 I'eometpuueckue GuUrypsl 1 ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOroyrojasHUKU

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepeHne reoMeTprHYeCKUX BETHYHH

7.6 BekTopsl Ha MIIOCKOCTH
8 BeposITHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI U151 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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