PABOYAS ITPOI'PAMMA

yueOHoro kypca «I'eomerpus»
JUIs1 oOyuarommxcs 7-9 Ki1accoB



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OJJMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJBHOW MAaTEMATHKH, UMEIOLINNA CBO-
el Lenpl0 00eCleYnTh U3YYEHUE CBOKMCTB M Pa3MepoB (PUryp, UX OTHOLICHHWA M B3aUMHOE
PACIIOJIOKEHHUE, ONMPAETCS HA JOTUYECKYIO, JOKA3aTeNbHYI0 JUHUIO. LIeHHOCTh mM3yueHus
r€OMETPUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs 3aKJIIOYAETCs B TOM, 4TO 00ydaro-
IIUICA YYUTCS NMPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTHUYECKUE YMO3aKIIIO-
YEHUs, JOKA3bIBATh NCTUHHBIE YTBEPKICHUS U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, IIPOBO-
TUTh PACCYXKIEHUS «OT MPOTUBHOTO», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYyIHPOBATH
oOpaTHBIE YTBEPKICHHUS.

BTopoil 1enpio U3ydeHUs TEOMETPUU SIBISIETCS UCIIOIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUH KaK MAaTEMATHUYECKUX, TaK U MPAKTUUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B PEaslb-
HOM >ku3HU. OOydYaromUNCsA ODKEH HAYYUTHCS OMPENCIUTh T€OMETPUYECKyro (urypy,
OnKcaTh CJIOBAMHM JIAHHBIN YEPTEK WM PUCYHOK, HAWTH IJIOIIAb 3€MEJIBHOIO Y4acTKa, pac-
CUMTATh HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOIO KaOels Wi TpeOyemble pa3Mephl rapaxa
JUTSL aBTOMOOUJISl. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIMHUSA B U3YYCHUH T'€O-
Metpuu. [Ipu pemieHnn 3aja4 MPakTUUYECKOTO XapakTepa OOyUYarOIIMICS YyYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTN PEAJIbHBIX KU3HEHHBIX CUTYalMM, TPOBOAUTEH BBIUUCICHUS U OIle-
HUBATh aJIEKBATHOCTH MOJYYEHHOI'O PE3YJIbTATA.

Kpaiine BaxHO OTUEPKUBATH CBSI3M T€OMETPUM C JPYTUMU y4EOHBIMU MPEIMETaMH,
MOTHUBUPOBATh HUCIOJB30BaTh OINPEJCICHUS T€OMETPUYECKUX (PUTYpP M TOHSTHM, JIEMOH-
CTPUpPOBATh NMPUMEHEHHUE MOTYYECHHBIX YMEHUN B (U3HUKE U TEXHHUKE. DTHU CBSI3M Haubosee
APKO BUJIHBI B TeMax «Bektope», « Tpuronomerpuieckue COOTHOIEHUs», «MeTox KOOpau-
Ha™ U «Teopema ITudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIIOYAET CJICAYIOIIME OCHOBHBIE pa3/ielibl Cojiepika-
Hus: «l'eomerpudeckue GUTypbl U UX CBOHCTBa», «3MepeHre reoOMeTpUYeCKUX BEITHYUH,
«/lekapTOBbI KOOPJIMHATHI Ha IMJIOCKOCTH», «BeKTophl», «JIBrmxkeHus miaockocth», «IIpeod-
pa3oBaHUs MOJOOUS.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kitacce — 68 ya-
coB (2 vaca B Henemo), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 vacos (2
yaca B HEJIEIII0).

COAEPKXAHUE OBYUEHUS

7 KIIACC

HavanpHble noHATHS reomeTpuu. Toduka, npsMasi, OTpe30K, JIyd. YToJd. Buasl yrios.
BeprukanbHble 1 cMexHbIe yribl. buccekrpuca yria. Jlomanas, MmHOroyroiasHuk. Ilapai-
JIEJIBHOCTD U MEPIIEHIUKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBa OceBOM cummeTpuu. [Ipumepsl cum-
METPUH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS € MIOMOLIBIO LIUPKYJIS U JIMHEWKHU. TpeyroyibHUK. BeicoTa, Me-
AraHa, OMCCEeKTpuca, UX CBOMCTBA.



PaBHOOEIpeHHBIN 1 PaBHOCTOPOHHUI TpEyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa M MpHU3HAKU PaBHOOEAPEHHOTO TpeyrojabHuKa. lIpu3Haku paBeHCTBA Tpe-
YTOJIBHUKOB.

CBolicTBa M NpU3HAKU NapajuIeIbHbIX NpsAMbIX. CyMMa yIVIOB TpeyroibHuKa. BHen-
HUE YIJIBI TPEYTOJIbHUKA.

[IpsiMOyTroJIbHBIN TpeyroJabHUK. CBOMCTBO MEIHUaHbl NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IPOBENEHHOM K rumnoreHyse. [Ipu3Hakyn paBeHCTBA MPSAMOYTOJIbHBIX TPEYrOJbHUKOB. [Ips-
MOYTOJIBHBIN TPEYTOJBbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMa-
HOM, Teopema O OonblieM yrie W Oojbllel CTOpoHE TpeyrosibHuka. [lepneHaukymsp u
HAaKJIOHHAS.

['eomeTpudeckoe MecTo TO4eK. buccekTpuca yria U CEpeIMHHBIN MEPIEHIUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyKHOCTh M KpyT, XOpAa W IHAMETP, UX CBOMCTBA. B3amMHOE pacnosioKeHue
OKpYXHOCTH M nipsimoii. KacaTenbHas u cexkymas kK OKpy)KHOCTH. OKpYHOCTb, BIUCAHHAs B
yroJl. BnucaHnHas 1 onrcaHHas OKpYy>KHOCTH TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapammenorpamMm, ero npu3Haku U cBoWcTBa. YacTHbIE ciydan
napajyuiesIorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA. Tpamenus,
paBHOOOKas Tparenusi, €€ CBOMCTBa U pu3Haku. [IpsimoyrosbHas Tpaneuus.

Meron yasoenust Menuansl. LlentpanbHas cummerpus. Teopema daneca u teopema o
MIPONIOPLIMOHAIBHBIX OTPE3KAX.

CpenHue MMHAM TPEYroJIbHUKA U Tpareuuu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyronbHUKOB, KodpdunmeHT nmogodus. [IpusHaku momo0us TpeyrobHU-
koB. [IpuMeHeHune noao0us mpu pelIeHny NpakTUYECKUX 3a1au.

CpoiicTBa mioniaaei reometpuueckux Guryp. @opmyssl 17 MIIOMATU TPEYTOJbHU-
Ka, mapajiejorpamMmma, pom0a u tpanenuu. OTHOIICHHE TUIoaAeH moA00HbBIX GUryp.

Brruncrienue mionianei TpeyroJbHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. [lpumenenne Teopemsl [ludaropa mpu pemeHnr MpakKTUYECKUX
3a1ad4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIja MPsSMOYTOJIBHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKECTBO. TpuroHomerpuyeckue QyHkiuu yrios B 30, 45 u 60°.

BrimcaHHbIE M EHTpaAIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPIOU. YTJIbl MEXKIY
XOpAaMH M CEKyLIMMH. BrimcaHHble U ONMCaHHbIE YETHIPEXYTOJIBHUKH. B3auMHoe pacnoiio-
KeHue IByX okpykHocteil. Kacanue okpyknocteil. O0miue kacareabHbIe K JBYM OKPY>KHO-
CTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXK-
nectBo. Dopmyiibl IpUBEICHUS.



Pemenne TtpeyronpbHukoB. TeopeMa KOCUHYCOB M TeOopeMa CMHYCOB. Pemenue npax-
THYECKHUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [logodrne COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IIPOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEAECHUN OTPE3KOB CEKY-
LI1X, TEOPEMA O KBAAPATE KaCATEIBHOM.

BekTop, mnmmMHa (MOZAYJb) BEKTOpA, COHAMNPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIIPaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALMM HaJ
BEKTOpaMu. PasyiokeHue BEeKTopa 10 JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHatsl Bek-
Topa. CKaJasipHOE ITPOU3BEICHUE BEKTOPOB, IPUMEHEHHE JUIs1 HAXO0XKACHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHMS IIPSAMOU U OKPYKHOCTH B KOOp-
JIMHATAX, IEPECEYEHNE OKPYKHOCTEN U MPAMBIX. METO1 KOOPAMHAT U €r0 IPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. I'pagycHas U paaguaHHas Mepa
yria, BBIYHACIEHUE JUIMH AYT OKpy»)HOocTel. [Imomane kpyra, cekropa, CErMeHTa.

JIBKEHUS TJIOCKOCTH M BHYTPEHHHE CUMMETPUU (QUTYp (3JIEMEHTApHBIE MpEACTaB-
nenust). [Tapannensueiit nepenoc. IloBopor.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBbBI YUYEBHO-
I'0 KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3O-
BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl yueOHOro Kypca «I'eomeTpus» xa-
PaKTEPUBYIOTCA:

1) naTpuoTHyecKoe BOCIMTAHUE:

IIPOSIBJICHMEM MHTEpPEca K MPOLUIOMY M HACTOSILEMY POCCHMCKON MaTEeMaTHKH, LIEH-
HOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSIM POCCUMCKUX MAaTEeMaTHUKOB U POCCHIICKON MaTeMa-
TUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHXKEHUH B JIPYTrUX HAyKaX M MPUKIATHBIX
chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO OOS3aHHOCTEH TpaklaHWHA W peallu3allid ero Ipas,
MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX (YHKUHMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
ABJICHUM, TTPOLIETyp TPAKIAHCKOro 001IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO
K 00CYKJIEHUIO STUYECKHX MPOOJieM, CBS3aHHBIX C MPAaKTUYECKUM NMPUMEHEHUEM JOCTHXe-
HUW HayKH, OCO3HAHHEM BAXXHOCTU MOPAJIBHO-3TUYECKUX MPUHUUIIOB B JESITEIBHOCTH yUE-
HOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHUM MPAKTUYECKHUX 3a]]a4 MaTeMaTHYeCKOU
HAIpPAaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOro oOpa3oBaHMs Ha MPOTSHKEHUU
BCEU KU3HU IS YCTIENTHOW TTPO(eCcCHOHaTbHOM MeATeIbHOCTH U Pa3BUTHEM HEO0OXOIMMBIX
YMEHUM, OCO3HAHHBIM BBHIOOPOM M MOCTPOECHHWEM WHIMBUIYAILHOM TpaeKTOpuu oOpa3zoBa-
HUSA Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CHOCOOHOCTBIO K 3MOIMOHATIBHOMY U ACTETHMYECKOMY BOCIPHUITHIO MaTEMaTHUECKUX
0OBEKTOB, 3aja4, PEeLICHUH, pacCyX/IeHUI, YMEHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHO-
CTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpUEHTAlUEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U OOIIeCTBa, MOHUMAHUEM Ma-
TEMaTUYECKOW HAyKU KakK c(epbl 4eTOoBEYECKOHN JESITeIbHOCTH, 3TAoB €€ pa3BUTHUS U 3Ha-
YUMOCTH JIJISl PA3BUTHSI [IUBUIIN3ALIMY, OBJIAICHUEM SI3bIKOM MAaTEMaTHUKH U MaTEMaTHYECKOM
KyJbTYpPOM KaK CpPEJCTBOM IO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEHITMMU HaBbIKAMHU HCCIIE-
JIOBATEIILCKOU JCSATEIILHOCTH,

6) ¢usuueckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI U 3MOIHO-
HAJILHOT'0 0J1aronoJyYus:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUS B MHTEPECaX CBOETO 3/10POBbs, Be-
JI€HUS 310pOBOro o0pa3a KU3HM (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHIA U
OTJIbIXa, peryysipHas (pu3nveckas akKTUBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
MIPU3HAHUEM CBOETO MpPaBa Ha OMIMOKY U TAKOTO K€ IIpaBa APYroro YeIOBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMEN HAa NIPUMEHEHUE MaTeMaTUYECKUX 3HAHUU NI pelieHus 3ajad B obOia-
CTH COXPAaHHOCTH OKpYXKaloLeH Cpejibl, IUIAHUPOBAHUS MOCTYIKOB U OLIEHKHA MX BO3MOK-
HBIX MOCIEACTBUH JUIsl OKPY’KAIOIIEH CPebl, 0CO3HAHUEM TJI00ATLHOTO XapaKTepa HKOJIOrU-
YEeCKUX MPOoOJIEM U IMyTeH UX pelleHUs;

8) aganTanusa K N3MEHSAIOIMMCS YCIOBHAM COUAIBHON M PUPOJAHOI cpebl:

TOTOBHOCTBIO K JEUCTBHUSIM B YCJIOBHSIX HEONPENCIEHHOCTH, MOBBIILIECHUIO YpPOBHS
CBOEH KOMIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO AESTENbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y APYTHX JIIOJI€H, MPpUOOpETaTh B COBMECTHOM AESATENbHOCTA HOBBIEC 3HAHUS, HABBIKH U KOM-
NEeTEHIIMH U3 ONbITA APYTUX;

HEO0OXOAMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIEe (HOPMYIHPOBATH
UJIeH, MTOHATHUS, TUIIOTE3bl 00 0OBEKTaX U ABJICHHSX, B TOM UHCJIE paHEE HEM3BECTHBIX, OCO-
3HABaTh AEPUUUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIIPUHUMATH CTPECCOBYIO CH-
TyalMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHPOBAaTh NPUHHMAEMble PELEHUs U
aecTBus, GopMyIHpoOBaTh U OLEHUBATh PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jlornueckue JaeicTBuA:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMaTUYECKUX 00b-
€KTOB, MOHATHUM, OTHOIICHUN MEXAY MOHATHUAMH, (POPMYIUPOBATH ONPEEICHUs TTOHATHH,
yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUA JUIsI O00OOIIEHUS U
CpPaBHEHUSI, KPUTEPHUH TPOBOJIMMOIO aHAJIN34;



. BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30OBBIBATH CYXKACHUS: YTBEPIUTEIb-
HBIE U OTPULIATENIbHbBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

. BBISABIISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS B
(dakTax, TaHHBIX, HAOMIOACHUIX U YTBEP)KICHUSX, MpEAJaraTb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

. JenaTh BBIBOJbI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHIYK-
TUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOYEHUH 110 aHAJIOTUH;
. pa30OupaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIPSIMbIE U OT MPO-

THUBHOI0), MPOBOJIUTh CAMOCTOSITEILHO HECJIOXKHBIE 10KA3aTEIbCTBA MAaTEMATUUECKUX (ak-
TOB, BBICTpaUBaTh apryMEHTAIINIO, PUBOAUTEH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIC PACCYKICHUS;

. BBIOMpATh CIOCO0 pelleHus yuyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapuaH-
TOB pEIlICHUs, BbIOMpaTh HauboJee MOIXOAIIUN C YUETOM CaMOCTOATENBLHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarejabckue 1eHCTBUA:

. HCIIOJIBL30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HaHUs, (Hop-
MYJIUPOBATh BOMPOCHI, (DUKCUPYIOIIHUE MPOTUBOpEUHE, MPOOJIEeMy, CaMOCTOSITEIbHO YCTa-
HaBJIMBAaTh UICKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIHIO,
MHEHHE;

. MPOBOAUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEpH-
MEHT, HE0OJIbIIIOEe MCCIIEIOBAHME 10 YCTAHOBICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro 00b-
€KTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

. CaMOCTOSTENbHO (OPMYJIMPOBATh 000OIIEHHS U BBIBOBI IO PE3yjibTaTaM Mpo-
BEJIEHHOTO HAOJIOICHUS, UCCIICIOBAHMS, OIIEHUBATh IOCTOBEPHOCTD MOJYYEHHBIX pPe3yJibTa-
TOB, BEIBOJIOB 1 O0OOOIIICHUH;

. POTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, a TAKKE BBIIBUIATh MPEJIO-
JI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

. BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTHh MH(GOpPMAIMH, JaHHBIX, HEOOXO-
JUMBIX JUIsl pELIEHUS 3a]1auu;

. BbIOMpaTh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOP-
MAaIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

. BBIOMPATH (pOpMY MpeACTaBICHUS UHPOPMALUKA U WLTIOCTPUPOBAThH pelIaeMble
3a/layu CXeMamu, uarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOMHALUSIMY;

. OLICHMBATh HAaAEKHOCTh MH(GOPMALMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM YUHUTE-

JeM Ui c(OpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:

. BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUM C YCIOBHSIMHU U
LEISIMU OOILIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCh-
MEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUs 10 X0y PELICHUS 3a4a4i, KOMMEHTUPOBATDH IIOJIYyYEH-
HBIN PE3yJbTAaT;



. B X0Ji¢ OOCYKJICHHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI, TIPO-
OJieMbl, perraeMoi 3a/1a4uM, BRICKA3bIBATh UJICH, HAIICJICHHBIE HA TIOMCK PEIICHUS, COMOCTAB-
JISITh CBOU CYKJICHHS C CY>KJIEHUSAMHU IPYTUX YYaCTHUKOB AHAJIOra, OOHAPYKUBATh Pa3IUune
U CXOJICTBO IMO3UIIMIA, B KOPPEKTHOU dopMe (popMyIHpoBaTh pa3HOTIACHs, CBOM BO3paxe-
HUS;

. MPEJCTABIATh PE3yJIbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CAMOCTOATEIBHO BHIOUPATh (hOPMAT BBICTYIUICHUS C YYETOM 3aJ]]a4 MIPE3CHTALUU U
0COOEHHOCTEH ayIuTOpHUU;

° ITOHUMATh U HUCII0JIb30BATh IIPCUMYIICCTBA KOM&HI[HOﬁ )41 I/IHI[I/IBH,Z[yaJIBHOﬁ pa-
0OTEI IIpU pCIICHUHA y‘—Ie6HI)IX MaTEMATHYCCKUX 3a1a4,
] IIPpUHUMAThb LCJIb COBMECTHOM ACATCIbHOCTH, INIAHUPOBATH OPTraHU3alNI0 COB-

MECTHON pabOThl, pacHpelensTh BUAbl padOT, JOroBapuBaThCsA, 0OCYX AAaTh MPOIECC U pe-
3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

. Y4acTBOBaTh B IPYMNNOBBIX (opMax paboTsl (00CYXIeHHS, OOMEH MHEHHSIMH,
MO3TOBBIE LITYPMbl U APYTHE), BBIIOJIHITh CBOK 4acThb padOThl U KOOPJIWHUPOBATH CBOU
JEUCTBUA C IPYTUMHU YieHaAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOUIUI TIPO-
IOYKT [0 KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

. CaMOCTOSTENIbHO COCTABIISATH IUIAH, aJITOPUTM PELICHUs 3a7a4i (MU €ro 4acTh),
BBIOMPATH CIOCOO pEIIeHUs] C YYETOM HMMEIOIMIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHO-
CTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUHN C y4ETOM HOBOM MH(DOpMa-
LIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

. BIIAJIETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ynbTara
peLIeHUs] MaTEMaTUYECKOH 3aauH;

. OPENBUIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IIPU PEIUIECHUU 33]a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJCHHBIX OIIM-
OOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLIEHMBATh COOTBETCTBHUE pE3yJbTaTa JEATEIIBHOCTH NOCTABJIEHHOW LENU M
YCIIOBUSIM, OOBSCHATh MPUYMHBI TOCTHIKEHUS UM HEJOCTHKEHUS LEJIH, HAXOAUTh OUINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 kiacce oOy4arouIuiics MOMyYUT CeAYIOIIKe MPEeIMETHBIE pe-
3yJIbTATHI:

Pacrio3naBaTh M3ydeHHbIE T€OMETPHUECKUE (PUTYPHI, ONPEACNSITh UX B3aUMHOE pac-
MOJIOKEHUE, U300paKaTh reOMeTpUUecKre (PUTYPHI, BBITIOIHATh YEPTEKH MO YCIOBHUIO 3a71a-



yn. M3mepsaTh NMHEWHBIE U YIJIOBBIC BEJIWYWHBIL. Pemiarts 3a7aum Ha BBIYMCICHUE JUIMH OT-
PE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyro OIIEHKY JTMHEHWHBIX W YTJIOBBIX BETMYUH MPEAMETOB B PEAIbHOM KU3-
HU, Pa3MepOB MPUPOIHBIX 00BbEKTOB. PazinuaTe pa3Mepbl 3TUX OOBEKTOB MO MOPSAKY BEIU-
YU HBL.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCA NMpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, HCIIOJIb30BaTh IMPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C UCIIOIb30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCA NMpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJUaHBI, POBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMET-
pUYECKUX 3a7a4.

Onpenensats NapaiieIbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTe nNapayuieabHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSTHUM OT TO-
YEK OJTHOM MPSIMOM 10 TOYEK APYTOM MPSMOIL.

Pemiats 3aauun Ha KileTyaTon Oymare.

[TpoBOIUTH BBIUUCIECHUS U HAXOJIUTh YUCIOBbIC U OYKBEHHBIC 3HAYEHUS YTJIOB B T€O-
METPUYECKUX 3aJadyax ¢ UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTI'OJIBHUKOB U MHOTOYTOJIbHU-
KOB, CBOMCTB YyTJIOB, 00pa30BaHHBIX MPU MEPECCUCHUU JIBYX MapajlICIbHBIX MPSIMBIX CEKY-
miei. Pemath npakTUyecKue 3ajaui Ha HaXOKJICHUE YIJIOB.

BnaneTs mOHSATHEM reOMeTPUYECKOro MecTa TOYEK. Y METh ONPEesTh OUCCEKTPUCY
yIJIa U CEPEAMHHBIN NEPIICHAUKYISP K OTPE3KY KAK FT€OMETPUUYECKUE MECTA TOYEK.

@opMynUpPOBaTh OINPEACIICHUS OKPYKHOCTU U KPYyra, XOpAbl U JUaMeTpa OKPYKHO-
CTH, MOJIb30BATHCA UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOMCTBA MPU PEIICHUH 3a]1a4.

Brnagete moHATHEM ONMUCAHHOW OKOJIO TPEYTOJBHUKA OKPYXHOCTH, YMETh HaXOAUTh
e€ uentp. [lonp3oBaTecs akTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTrOJIbHUKA TepeceKa-
FOTCSA B OJTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE NMEPIEHIAUKYISPBI K CTOPOHAM TPEYTrOJIbHHU-
Ka MEPECEKAIOTCS B OJTHOM TOYKE.

Biianers moHATHEM KacaTeIbHOW K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOM O MEPIEH-
TUKYJISIPHOCTH KacaTeJIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCA MPOCTEUIIMMY TEOMETPUUECKUMHU HEPABEHCTBAMU, [IOHUMATh UX IIPaK-
TUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U JIMHEWKHU.

K xoHiry oOydeHus: B 8 kiiacce o0ydaronuidcsi MOJTYYUT CICIYIOMINE TTPEAMETHBIE pe-
3yJIbTAThI:

Pacnio3zHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BATHCA UX
CBOWCTBAMU IPU PELICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKM TEpPEceYeHHUs MEIUaH TpeyrojibHUKa (IEHTpa macc) B
pelleHnu 3aaad.

Brnaaere noHsTHEM CpEIHEN JTMHUM TPEYTOJIbHUKA U TPAIEUUU, IPUMEHATh UX CBOU-
CTBa IPH PELICHUU IeOMETpUUECKUX 3a1ad. [lonp30Barecsa Teopemon dareca U TEOPEMOU O
MPOMOPUHUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JIJIA PEIICHUS MPAKTUYECKUX 3a/1a4.



[TpumeHsTh pU3HaKK MO00US TPEYTOTHPHUKOB B PEIICHUH T€OMETPUUSCKHUX 3a/1a4.

[Tonp3oBaThest Teopemoit [Iudaropa ayis penieHuss TEOMETPUUECKUX U MPAKTHICCKUX
3agad. CTpoUTh MATEMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a7adyax, CAMOCTOSATENIbHO Ie-
JaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JITTUHBI.

Brnaaere nmoHATHSMU CHHYCAa, KOCUHYCAa W TAaHI€HCA OCTPOrO yrila MpsiMOYTOJIbHOTO
TpeyroabHUKa. [10J1630BaThCA 3TUMU NOHATHUSIMH [T PELICHUS MPAKTUYECKUX 3a]1a4.

BoruuciaTs (pa3iuyHbIMH CTIOCOOAMH) IJIOMIA b TPEYTOJbHUKA M IUIONIAJId MHOTO-
yrOJIbHBIX QUTYp (MOJIB3YSCh, T HEOOXOUMO, KAIbKYIATOPOM). [IpuMeHsTh moTyUeHHbIE
YMEHHUS B TPAKTHYECKUX 3a/1a4ax.

Brnagere mOHATHSAMH BIHMCAHHOTO M LEHTPAIBHOIO YTJd, UCIIOJIb30BAaTh TEOPEMBI O
BIUCAHHBIX YIJIaX, yTiax MEXIy XOopJaMH (CEKyIIMMU) U YIJie MEXAYy KacaTeIbHOU U XOp-
JOM TIPY PELICHUHN T€OMETPUYECKUX 3a]1a4.

Biiasieth NOHATHEM ONMKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA ONMHUCAHHO-
IO YETHIPEXYTOJIbHUKA IPH PEIICHUH 33]1a4.

[IpUMEHATH TOTYyYEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHYECKUE MOJIEIIH
IUISL 3371a4 PEATbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUSI C MPUMEHEHUEM
1o100Usl U TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIUMO, KATBKYJISITOPOM).

K xon1iy oOyuenus B 9 kiacce oOy4aroniuiics Moxy4duT CleAyIolnue MpeIMeTHbIE pe-
3yJIbTAThI:

3HaTh TPUTOHOMETpUUECKUE (DYHKIIUU OCTPBIX YIIIOB, HAXOJUTh C MX MOMOIIBIO pa3-
JUYHBIC BJIEMEHTHI MPSAMOYTOIBHOTO TPEYTOJbHUKA («PEIICHUE MPSIMOYTOIbHBIX TPEYTOJb-
HUKOB»). HaxoauTh (C MOMOIIBIO KalbKYJISTOPA) JUIMHBI U YTIIbI JJI1 HETAOJIWYHBIX 3HAYe-
HUM.

[Tonw3oBaThes (hopMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIEC-
CTBOM ISl HAXOXKJACHHUSI COOTHOIIEHUN MEXTy TPUTOHOMETPUUECKUMU BEJIMUMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB U1l HAXO0XICHUS PA3JIMUHbBIX JJIEMECH-
TOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY), MPUMEHSThH UX MIPH PEIICHUNU TeOMETpHUYe-
CKHMX 33/1a4.

Brnanerr moHsTHAMH TpeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB ITO-
no6ubIx uryp. [Toap30BaThesi CBONCTBAMU MOA00MS MPOU3BOJIBHBIX (DUTYDP, YMETh BBIUHC-
JSTh JUIMHBI U HAXOJUTh YIJIbl y TOA00HBIX duryp. [IpumeHsTs cBoicTBA MO100Us B TIpak-
TUYECKUX 3aJlayaX. YMeTh MPUBOAUTH MPUMEPHI MOJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPpEMAMU O TPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3-
KOB CEKYIIMX, O KBAIpaTE KacaTeJIbHOM.

[Tonbp30BaThCA BEKTOpPaMH, MOHHMAaTh WX TEOMETPUUYECKUM W (U3UYECKUN CMBICH,
MPUMEHSATh UX B PEIICHUU TE€OMETPUYECKUX U (u3udeckux 3anad. [I[puMeHaTh cKalspHOe
MIPOU3BEICHUE BEKTOPOB I HAXO0XKICHUS JJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA TJIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU T€O-
METPUYECKUX U MPAKTUUECKUX 3aa4.

Brnaaers noHATHSAMH TPABUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI Y-
M OKPYKHOCTH U PAJIMAaHHOW MEPBI yIJia, YMETh BBIUHMCIATH IUIOMIAIb KPYTra U €r0 4acTeu.
[TpumeHsTh NOTy4YeHHBIE YMEHUS B TPAKTUYECKUX 3a7avax.



Haxoauts ocu (Wiu LIEHTPBI) CUMMETPHUH (QUTYDP, TPUMEHATH JABM)KEHHUS TNIOCKOCTU B
MIPOCTENIINX CITyYasix.

[IpuMeHATh NOJy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJACIIN
JUISL 337]a4 peabHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C PUMEHEHUEM
1no100Us ¥ TPUTOHOMETPUUYECKUX (PYHKINHN (TIOTB3YSICh, T1€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/mm HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI (uudposBbie)
Kourpoububle IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [Ipocreiimue reomeTpudeckre GUTypsl U UX 14 bubnnoreka [HOK
cBoiicTBa. 3MepeHne reoMeTpuIeCKUX BEJIMYUH https://m.edsoo.ru/7f415¢e2e
bubmuorexa [JOK
2 T 22 1
PEYTOMBHHUKH https://m.edsoo.ru/7f415e2e
3 [TapannensHble TpsAMBIE, CYMMa YIJIOB TPEYTOJIb- 14 1 bubnuorexa [JOK
HHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyKHOCTb U KpyrT. [ 'eomeTpuueckue nocrpoe- 14 1 bubnnorexa [HOK
HUS https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
5 II 600 i 4 1
OBTOPEHHE, ODODIICHHE SHATHHA https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
8 KUIACC
KoanuectBo yacos DJIeKTPOHHBIE
Nenn/m  HammeHoBaHme pa3/iesioB U TeM NPOrPaMMBbI (uudpossbie)
Kourpoabuble IIpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bubmuoreka [JOK
1 4 12 1
CTPIPERYTOLHIIN https://m.edsoo.ru/7f417e18
’ Teopema @aneca u TeopeMa 0 MPONOPLUOHATBHBIX 15 | bubmuorexa [JOK
OTpe3Kax, MOJ00HbIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
[Tnomane. HaxoxaeHne miomanei TpeyrojabHHu-
3 KOB U MHOTOYTOJIbHBIX Quryp. Ilnomanu 14 1 bubmmorexa [TOK
r P tman https://m.edsoo.ru/7f417¢18
1oJI0OHBIX pUryp
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUU 10 1 bubnuorexa [JOK




https://m.edsoo.ru/7f417e18
VYTl B OKpYKHOCTU. BricaHHbIe U ONIMCaHHBIE
5 YEeThIPEXYroJibHUKU. KacaTtenbHble K OKpYKHOCTH 13 1 bubmorexa HOK
pexyr T Py ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTeit
bubmuoreka [JOK
6 I1 606 7 4 1
OBTOPCHHE, ODODILCHHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
9 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne ni/m HaunmeHnoBaHMe pa3je/ioB U TeM IPOrpaMMbI (uu¢posbIe)
KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpusi. Teopembl KOCHHYCOB U CUHY- 16 | bubnmnoreka [HOK
COB. Penienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [TpeoOpa3zoBanue nonodus. Metpuyeckue cooT- 10 | bubnuorexa [JOK
HOLLEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
b K
3 Bexkropsl 12 1 nomorexa IO
https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPIUHATHI HA MIIOCKOCTH 9 1 bubmorexa HOK
p pA https://m.edsoo.ru/7f41al2c
5 IIpaBunbHBIE MHOTOYTOJIBHUKHU. JIJIMHA OKPYKHO- g bubnmnorexka HOK
CTHU U IUIOLIAJb Kpyra. Beluucinenue miomaaen https://m.edsoo.ru/7f41al2c
bubmmoteka [IOK
6 Hpusicerus MI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIHS 7 ) but6mmoreka [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Jara uudposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
. bubnuoreka [JOK
1 [Ipocrteiinme reoMeTpruuecKue 0ObEKThI 1 1
https://m.edso00.ru/8866b724
bubnuoreka [JOK
2 MHOroyroiapHuK, JOMaHas 1 1
https://m.edsoo.ru/8866cbba
bubmmnorexa LIOK
3 CMeXHbIe U BEPTUKAJIbHBIE YIJIbI 1 1
https://m.eds00.ru/8866¢5c0
bubmmorexa LIOK
4 CMeXHBIE U BEPTUKAJIBHBIC YTJIBI 1 1
https://m.edsoo.ru/8866c7be
5 CMeXHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMeXHBIE U BEPTUKAJIBHBIC YTJIBI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
8 CMeXHbIe U BEPTUKAJIbHBIE YTJIbI 1
9 M3MepeHne TMHENHBIX U YTIIOBBIX BEJINYMH, |
BBIUNCJICHUE OTPE3KOB U YIJIOB
10 W3mepenue MMHENHBIX U YTIOBBIX BEINYHH, | bubmuoreka [IOK
BBIUKCJICHUE OTPE3KOB U YIIIOB https://m.edsoo.ru/8866c3ea
1 M3MepeHne TMHENHBIX U YTIIOBBIX BEJINYMH, |
BBIUHCJIEHHE OTPE3KOB U YIJIOB
12 W3mepenue TMHENHBIX U YTIOBBIX BEJINYMH, |
BBIUNCJIEHHE OTPE3KOB U yIJIOB
13 [Tepumetp u momaab GUryp, COCTaBICHHbBIX 1
U3 MPSIMOYTOJIbBHUKOB
14 [lepumeTtp u momane GUryp, COCTaBICHHBIX |

H3 MPAMOYTOJIbHUKOB




1 IlonsiTHE O paBHBIX TPEYTOJIbHUKAX U ITEPBHY- bubnmoreka [JOK
HBIC MPEJICTABIICHUS O PaBHBIX (PUTypax https://m.edsoo.ru/8866ce80
16 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaka paBeHCTBa TPEYrOJIbHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8866d34e
18 Tpu npu3zHaka paBeHCTBa TPEYrOJIbHUKOB bubmorexa HOK
https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB
20 Tpu npru3HaKka paBeHCTBA TPEYTrOJILHUKOB
21 Tpu npru3HaKka paBeHCTBA TPEYTOJIBHUKOB bubmrorexa LIOK
https://m.edso00.ru/8866e88e
” [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB
3 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB
24 CBOICTBO MeIMaHBI IPSIMOYTOJILHOTO Tpe- bubmuoreka [IOK
YTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
)5 CBOliCTBO MeIMaHBI IPSIMOYTOJIBHOTO Tpe-
YroJIbHUKA, TPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHNE bubmmnoreka HOK
TPEYTrOJILHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku 1 cBOMCTBAa paBHOOEAPEHHOTO Tpe- bubmuoreka [JOK
YroJIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3Haku u cBOICTBa paBHOOEIPEHHOTO Tpe- bubnmnoreka [JOK
YroJIbHUKA https://m.edsoo.ru/8866d880
79 [IpusHaku u cBOWCTBA paBHOOEIPEHHOTO Tpe- bu6muoreka [JOK
yrojJbHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reomeTpun
31 HepasenctBa B reomerpun bubnmnoreka [JOK




https://m.edsoo.ru/8866e3a2

32 HepaBencrtBa B reomeTpun
33 HepasenctBa B reomerpuu
. o bubnmnoreka HOK
34 [IpssMOyrOaBbHBIN TPEYTONBHUK C YoM B 30 hitps://m.eds0o.ru/8866eb22
35 [IpsaMOyroyibHBIN TPEYroabHUK C yrioMm B 30°
KonTtponsnas padora no teme "TpeyrosnbHu- Bbu6mmotexa [JOK
36 KH" https://m.edsoo.ru/8866ecbc
. Bbu6mmotexa [JOK
37 [TapamienbHble IpsIMBIE, UX CBOMCTBA hits://m.c dsogru 138666564
38 ILaTeiit noctynar EBkinaa
Hakpect nexaine, COOTBETCTBEHHBIE U OJJHO-
bubnnorexa [JOK
39 CTOPOHHHUE YTJIbl, 00pa30BaHHbIE MPU nf,pece— hitps://m.c dsoiu 188661086
YEHUH MapaJlIeNIbHBIX MPSIMBIX CEKYIIEH
Hakpect nexaine, COOTBETCTBEHHBIE U OJJHO-
40 CTOPOHHHUE YTJIbl, 00pa30BaHHbIE MIPU Tepece-
YEHHUH NapaJlIeNIbHBIX IPSIMBIX CEKYLIEH
Hakpecr nexaine, COOTBETCTBEHHBIE U OJJHO-
41 CTOPOHHUE YTJIbl, 00pa30BaHHBIC MPH TIEpece-
YEHHUH NapaJlIeNIbHBIX MPSIMBIX CEKYLIEH
Hakpecr nexaiune, COOTBETCTBEHHBIE U OJTHO-
42 CTOPOHHUE YTJIbl, 00pa30BaHHBIC MPH TIEpece-
YEHHUH MapaJljIeNIbHbIX MPSIMBIX CEKYIIeH
Haxpect nexaiue, COOTBETCTBEHHBIE U OJIHO-
43 CTOPOHHUE YTJIbI, 00pa30BaHHBIC MPH TIEpece- ngg;gfg;gg};s 66£3b0
YEHHUH MapaJlIeNIbHbIX MPSIMBIX CEKYIIeH
[Ipu3Hak nmapamieabHOCTH MPSIMBIX YEpeE3 pa-
44 BEHCTBO PACCTOSIHUM OT TOYEK OJHOMU IIPSAMOI
J10 BTOPOH IIPSIMOi
45 [Ipr3Hak napauieIbHOCTH NPSIMBIX Yepe3 pa-




BEHCTBO PACCTOSHUI OT TOYEK OJTHOU MPSIMOit
JI0 BTOPOM IIpsIMOM

46 CyMmMma yriioB TpeyrojibHUKa bubmmorexa [IOK
https://m.eds00.ru/8866f630

47 CyMmMma yriioB TpeyrojibHUKa bubmmorexa [IOK
https://m.edsoo.ru/8866f8ba

48 Bueninue yribl TpeyrojibHUKA bubmorexa HOK
https://m.edsoo.ru/8866faSe

49 BHeuiHue yribl TpeyroiabHUKa

50 KonTtponsnast pabora no Teme "[lapamiensHbie Bu6moteka [JOK

IpsiIMblE, CyMMa yTJIOB TPEYroJbHUKA" https://m.edsoo.ru/8866fe6e

51 OKpy’>KHOCTb, XOP/bI U TUAMETP, UX CBOMCTBA bubmmorexa LIOK
https://m.edso0.ru/88670800
Bbu6moteka [JOK

32 KacarenbHas K okpykHoCTH https://m.edsofru/88670e9a

53 OKpyXHOCTb, BIMCaHHAs B yTOJ

54 OKpy’>KHOCTb, BIIUCAHHAS B yTOJl
bubmmnoreka HOK

55 [Tonsitue o I'MT, npumeHeHue B 3a/1a4ax hitps://m.c dsoc]fru 188670136
bubmmnoreka HOK

56 [Tonsitue o I'MT, npumeHeHue B 3a/1a4ax hitps-//m.c dsofru/SS 670508

57 buccekTpuca u cepeIMHHBIN NEPIEHAUKYIISP

KaK T€OMETPUYECKHE MECTa TOUEK

58 OKpy’KHOCTb, OIMCAHHAsI OKOJIO TPEYIOJIbHUKA bubamorexa LOK
https://m.edsoo0.ru/88670a62

59 OKpy’KHOCTb, OTIICAHHAs OKOJIO TPEYTOJIbHUKA

60 OKpyXHOCTb, BIIICAaHHAS B TPEYTOJIbHHUK bubmorexa HOK
https://m.edsoo.ru/8867103e

61 OKpy’KHOCTb, BIICAHHAs B TPEYTOJIbLHUK

62 [Ipocreiimme 3a1aun Ha MIOCTPOEHUE bubnmoreka [JOK




https://m.edsoo.ru/88671188

63 [Ipocreitmme 3aga4un Ha MOCTPOEHUE 1 bubnrorexa LTOK
P A P https://m.eds00.ru/886712d2
64 KoHntposbnas padota mo teme "OKpy>KHOCTb U | | bubmuorexa [JOK
Kpyr. ['eoMmeTprueckue nocrpoeHus" https://m.edsoo.ru/88671462
65 [ToBTOpenue u 0000IIeHNE 3HAHUN OCHOBHBIX | bu6muoteka [JOK
MOHATHI U METOJIOB Kypca 7 Kilacca https://m.edsoo.ru/886715b6
bubnunorexa LIOK
66 nu 0 1 1
TOTOBL KOHTPOJILHAA paboTa https://m.edsoo.ru/886716ec
67 [ToBTOpenue u 0000IIeHNE 3HAHNH OCHOBHBIX |
MOHATHI U METOJOB Kypca 7 Kilacca
68 [ToBTOpeHue u 06001IeHNE 3HAHIIT OCHOBHBIX | bubnnorexa [JOK
MOHATHI U METOJOB Kypca 7 Kilacca https://m.edsoo.ru/886719bc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  obpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, €ero Npyu3HaKu U CBOKWCTBA 1 bubmmorexa [OK
P TAMAM, Ero TP https://m.edsoo.ru/38671af2
2 [Tapannenorpamm, ero mpu3HaKku U CBOWCTBA 1 bubmmoreka LIOK
p p ’ p https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Mpu3HaKU U CBOMCTBA 1 bubmmorexa LIOK
p p ’ p https://m.edsoo.ru/8867 1cal
YacTHble c1y4yan mapauieorpaMMoB (IpsMo-
4 OJIBHUK 3;1;46 KBE aT) nf: Il I/ISHa(I(If u 1 bubmmorexa LIOK
T . » POMD, KBaipat), p https://m.edsoo.ru/8867 1dea
CBOICTBa
5 YactHble c1yyan nmapauieorpaMmmMoB (TIpsiMo- 1 bubnuorexa [JOK

YTOJIbHUK, pOMO, KBaJpar), UX IpU3HAKU U

https://m.edsoo.ru/8867120




CBOMCTBA

YacTHble cydau napauieaorpaMmmoB (IipsiMo-

bubmuorexa [JOK

6 yTOJjBHHK’ POMO, KBa/IpaT), MX IpH3HAKN M https://m.edsoo.ru/8867209¢c
CBOMCTBA
bubnnoreka [HOK
’ Tpaners https://m.edsogru/88672358
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPATICIUN bubmmorexa LIOK
https://m.edso0.ru/8867252¢
9 PaBHOOOKAs 1 IPAMOYTOJIbHAS TPAICLIUU bubmmorexa [IOK
https://m.edsoo.ru/88672858
bubnuorexa [JOK
10 Meron ynsoexus Meuank! https://m.edSO(I)_.Iru/88672b14
11 LenTpanibHas cUMMETpUs bubmorexa HOK
https://m.edso0o0.ru/88672b14
12 KonTponbhas pabota no teme "UeTbIpEXyTob- bubnuorexa [JOK
HUKA" https://m.edsoo.ru/88672c9%a
13 Teopema ®aneca u TeopeMa 0 MPONOPLIUOHATb- bubnuotexa [JOK
HBIX OTpe3Kax https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa [OK
https://m.edsoo.ru/88672e0c
15 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa [OK
https://m.edsoo.ru/88672{38
16 Tpanenus, e€ cpeaHss TUHUS bubmmorera [TOK
https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpeaHss JINHUA bubmmorexa [TOK
https://m.edsoo.ru/88673064
18 [IponopuroHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.edso0o0.ru/88673794
19 [IponopumoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso00.ru/88673794
20 LlenTp macc B TpeyroJibHUKE bubnmnoreka [JOK




https://m.edsoo.ru/886738fc

21 [TooOHBIE TPEYTOIBHUKH bubmmorexa LIOK
https://m.edsoo.ru/88673a78
22 Tpu npuzHaka Hog0OHs TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/88673bae
23 Tpu npuzHaka Nog00Hs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/88673d52
24 Tpu npuzHaka Hog00Hs TPEYTroJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8867400e
25 Tpu npusHaka noo0us TPEYTrOJIbHUKOB
26 [TpuMeHeHue noJ00M IPU PELLICHUH IPAKTHYe-
CKHX 3a7a4
7 KonTtponpHast padora no Teme "[lonoOHsie Tpe- bubnnorexa [HOK
YTOJIbHUKH" https://m.edsoo.ru/8867445a
28 CoiicTBa muomaael reoMeTpuIecKux Guryp bubmmorexa [OK
https://m.edsoo.ru/886745fe
79 DopmyIibl U1 TJIOMIAAN TPEYroJIbHUKA, Tapai- bubnuorexa [JOK
JiesiorpaMma https://m.edso0.ru/88674860
30 @opMmyisl Ui IIOAAN TPEYTOJIbHHUKA, Tapa- bubnuoreka [IOK
JiesiorpaMma https://m.edsoo.ru/88674a22
31 DopMysl I IUIOIAAHA TPEYTOJIbHUKA, ITapal- bubnnorexka [JOK
JIleJlorpaMma https://m.edsoo.ru/88674a22
0 DopmyIibl U1 TJIOMIAAN TPEYroJIbHUKA, Tapai- bubnuotexa [JOK
JiesiorpaMma https://m.edsoo.ru/88675288
3 @opMmysl Ui IIOLAAN TPEYTOIbHHUKA, Tapa- bubmuorexa [IOK
JienorpaMmma https://m.eds00.ru/8867542¢
34 Brruucnenue niomiaaeit caoxHbIX GUryp bubmmorexa LIOK
https://m.edsoo.ru/88674e78
35 [Tnomanu dpuryp Ha KIeTyaTo Oymare bubmmorexa [TOK

https://m.edso0o.ru/8867473¢




36

[Tnomaau mogoO0HBIX HUryp

37 [Tnomanyu monoOHBIX Guryp
38 3anauy ¢ IPaKTUUYECKUM COJIEP)KaHUEM bubmorexa HOK
https://m.eds00.ru/88675558
39 3ana4uy ¢ IPaKTUUYECKUM COJIEP )KaHUEM bubmorexa HOK
https://m.eds00.ru/88675684
40 Penenue 3a7a4 ¢ MoMoIb0 METO/1a BCIIOMOra- bubmuorexa [JOK
TEJILHOU IIOIIAaU https://m.eds00.ru/88674190
41 KoHnTtposbHas padora o teme "[lmomraap" II?tIffsJ:I/P/IrT:;;gS/IQSMﬂ%
42 Teopema [Tudaropa u e€ npumeHeHHUE E;ISSJ:I/P/I;?:;(;ES/IQSMSMS
o bubmuoreka [JOK
43 Teopema [Tudaropa u e€ npumeHeHUE https://m.edsogru/88675918
o bubnuorexa [JOK
44 Teopema [Tudaropa u e€ npumeHeHUE https://m.edsogru/88675abc
45 Teopema [Tudaropa u e€ npuMeHenue
46 Teopema [Iudaropa u e€ npumeHeHue
OrnpesenieHre TPUTOHOMETPUIECKUX (HYHKITHIA
47 OCTpPOr0 yria MpsIMOYTrOJIbHOTO TPEYTOJIbHUKA, bubnuotexa [JOK
TPUTOHOMETPUUYECKUE COOTHOLIEHUS B IIPSIMO- https://m.edsoo0.ru/88675d32
YTOJIBbHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa HOK
https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 KonTponbhas pabota no reme "Teopema [uda- bubnnoreka [JOK
ropa u Hayajia TpUuronoMerpun" https://m.edsoo.ru/8a1407¢8
57 Brnucanubie v IEHTpaIbHBIEC YIIIBI, YTOJI MEXIY bubnmnorexa [JOK

KacaTeJlIbHOM U XOpAOH

https://m.edsoo.ru/8a1415b2




53 BnvcanHble v HEHTpaIbHBIE YIJIbI, YTOJI MEXIY bubnmoreka [JOK
KacaTeJIbHOU U XOp101 https://m.edsoo.ru/8a141940
54 Brniucanublie v IEHTpaIbHBIE YIJIBI, YTOJI MEXIY bubmumoreka [IOK
KacaTeJIbHOU U XOpJI0r https://m.edsoo.ru/8al41b34
55 VYTIIbI MEXIY XOpJaMHU U CEKYIIIMMH
56 VYTIIbI MEXTY XOpJaMHU U CEKYIIIUMH
57 BrnircanHnblie 1 OMCaHHBIE YETBIPEXYTOJILHUKHY, bubnnoreka [HOK
UX IPU3HAKHU U CBOKCTBA https://m.edsoo.ru/8a140f86
53 BrnucanHble 1 ONMCAaHHBIE YETHIPEX YT OIBHUKH, bubnmoreka [JOK
WX MIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/8al416d4
59 BrnincanHnbie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH, bubnuorexa [JOK
UX IPU3HAKHU U CBOKCTBA https://m.edsoo.ru/8al1416d4
IIprmeHeHre CBOMCTB BIIMCAHHBIX U OMMCAHHBIX
60 YEeTBIPEXYTOJIbHUKOB P PEIIEHUN T€OMETPHU-
YECKUX 3a/1a4
[IpuMeHeHre CBOMCTB BIMCAHHBIX U OMMCAHHBIX
61 YEeTBIPEXYTOJIbHUKOB IIPHU PEIIEHUU T€OMETPH-
YECKUX 3a/1a4
6 BzaumHoe pacnionoxeHue JByX OKpYKHOCTEM, bubnuotexa [JOK
oO1rne KacaTenbHbIe https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHOCTEM bubnmorexa LIOK
https://m.edsoo.ru/8a1410a8
KonTponbHas pabora o Teme "VYTibl B OKpYXk-
64 HOCTU. BriicaHHbIe U ONKMCaHHbBIE bubmorexa HOK
" https://m.edsoo.ru/8a141c88
YEeTHIPEXYTOJIbHUKHU
65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmuoreka [IOK
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHU] https://m.edsoo.ru/8al41ddc
66 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB bubnmnoreka [JOK
KypcoB 7 U 8 Kj1accoB, 0000IIeHe 3HAHUI https://m.edsoo.ru/8al4lefe
67 Hrorosast koHTpOIBHAS paboTa bubnuorexa [JOK




https://m.edsoo.ru/8a142368

HOBTOpeHI/IC OCHOBHBIX ITOHATHH B METOJ0B

bubmuorexa [JOK

68 1
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/8a1420ac
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 6 0
9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nu¢ppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
| Omnpenenenre TPUTOHOMETPUUECKUX (PYHKITHIMA | bubnnoreka [JOK
yriaoB ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEACHUS 1
bu6mmoreka [IOK
T 1
3 copeMa KOCHHYCoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
> Teopema kocunycos ! https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema cuirycos ! https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxnenue jIMH CTOPOH U BEJIMYWH YTIIOB bubnnoreka [JOK
9 1
TPEYTrOILHUKOB https://m.edsoo.ru/8a1430b0
bubmuorexa [JOK
1
10 Pemenue TpeyroasHIKos https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyroibHMKOB 1 bubmmorexa [JOK
Tpeyr https://m.edsoo.ru/8al142ac0
bu6mmoreka [IOK
12 P 1
CHICHHIE TPEYTONLHUKOB https://m.edsoo.ru/8al42ac0
13 Pemienne TpeyroibHUKOB 1 bubnnorexka [JOK




https://m.edsoo.ru/8al42ac0

[IpakTHyeckoe NpUMeHEHHE TEOPEM CHUHYCOB U

bubmuorexa [JOK

14
KOCUHYCOB https://m.edsoo.ru/8al42c3c
s [IpakTrueckoe MpUMEHEHHE TEOPEM CUHYCOB U
KOCHUHYCOB
16 KonTtponsnas pabora o Teme "Perenue tpe- bubnuoreka [IOK
YTOJIbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TousTtue o mpeoOpazoBaHUH TO100US
peobp a https://m.edsoo.ru/8al43ab0
bubmuorexa [JOK
18 CoOTBETCTBEHHEBIE DJIEMEHTHI HOAOOHBIX (HUT
A (puryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX QUTYD
TeopeMa 0 IIPOU3BEAECHUN OTPE3KOB XOPI, TEO-
20 eMI; on OI/IEBG €HUH OT 63IfOB ceK I;IX TEO bubmmorera [TOK
p P a p . YIUX, https://m.edsoo.ru/8a14406e
peMa o KBajpaTe KacaTelIbHOMN
TeopeMa 0 IIPOU3BEAEHUN OTPE3KOB XOPI, TEO-
21 eMI; omn OI/IEBG €HUH O e:HfOB ceK I;IX TEO bubmmorera [TOK
P P A P o I, https://m.edsoo.ru/8al441a4
pemMa o KBajJpaTe KacaTelbHOI
TeopeMa 0 IIPOU3BENEHUN OTPE3KOB XOP/I, TEO-
22 eMI; omn OI/IEBG GHEI/I 0 63I?OB ceK I:II)[( TEO bubmorexa LOK
P p A B . YIHHX, https://m.edsoo.ru/8al442da
peMa o KBajipaTe KacaTelbHOMI
3 [IpuMeHeHne TeopeM B pelIEHUU TeOMeTpruYe- bu6mmoreka [JOK
CKMX 3aJ1a4 https://m.edsoo.ru/8a143f06
4 [IpuMeHeHne TeopeM B pEIIEHUH F€OMETPHYE- bubnnorexka [JOK
CKHUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [IpumeneHnue TeopeM B pelieHur TeoMeTprde- bubnmoreka [JOK
CKMX 3aJ1a4 https://m.edsoo.ru/8a144578
KontponsHas padora no teme "[IpeobpazoBanue
bu6nmoreka [JOK
26 nogo6usi. MeTpuueckue COOTHOLICHHS B

OKpYy>kHOCTH"

https://m.edsoo.ru/8al1447a8




7 Ornpenenenne BeKTOpoB. PU3NUECKUI U T€0- bubnmoreka [JOK
METPUUYECKUN CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
)% CrioxeHue ¥ BBIUYUTAHUE BEKTOPOB, YMHOKEHHE bubnmoreka [JOK
BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
79 CI10’)keHME U BBIYUTAHUE BEKTOPOB, YMHOKECHHUE bubnnoreka [HOK
BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 Ciio)XeHue ¥ BBIYUTAHUE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO
31 Pa3nosxenue BekTopa Mo IByM HEKOJUTMHEAPHBIM
BEKTOpaM
bubnnoreka [JOK
32 Koopantatsi bekropa https://m.edsogru/83144fbe
13 CkansipHoe Mpou3BeIEHUE BEKTOPOB, €r0 MPH- bubnnoreka [JOK
MEHEHME JUIA HaXOXKACHUS JUINH U YIJIOB https://m.edsoo.ru/8a14539¢
a4 CkansipHoe pou3BeIEHUE BEKTOPOB, €r0 IpH- bubnnoreka [JOK
MEHEHUE U1 HAXOXKACHUS JJIUH U YIJIOB https://m.edsoo.ru/8al14550e
35 Pemienue 3agau ¢ noMoIbIO0 BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/8al44c3a
36 Pemienue 3agau ¢ noMoIbIO0 BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/8al458c4
37 [TpumeHeHne BEKTOPOB Ui pelieHus 3aaad (u-
3UKU
bubnuoteka [JOK
38 KonrtponbHas pabdora no reme "Bekropsr” hitps://m.c dsogru 182145608
39 JlexapToBbI KOOPAMHATHI TOYEK Ha MIOCKOCTH
. bubnuotexa [JOK
40 ¥ paBHeHHe MpAMOT https://m.edsocL).Iru/Sal45c48
41 YpaBHeHHE NpsAMON
42 YpaBHEHHE OKPYKHOCTH bubmorexa HOK

https://m.edsoo.ru/8al4635a




Koopaunats! Touek nepecedyeHus OKpYKHOCTU U

bubmuoreka [JOK

3 psAMOit https://m.edsoo.ru/8a146620
m Metoa KoopauHAT IPH PELICHUU TeOMeTprye-
CKHX 3a/1a4, MPAKTUYECKUX 3aj1a4
45 Metoa KoOpAMHAT NPU PELIEHUH F'e€OMEeTpUYe-
CKHX 3a/1a4, IPAKTUYECKUX 3aj1au
46 Metoa KoOpAMHAT NPU PEILIEHUH F'e€OMEeTpUYe-
CKHX 3a/1a4, IPAKTUYECKUX 3a7a4
47 KonTtponsnast pabora o Teme "JlekapToBbI KO- bubmmoreka [IOK
OpJIMHATHI Ha TIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE UX bubnnoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnoreka [HOK
49 Hucno m. Jlnuna okpyKHOCTH https://m.edsogru/Sa147208
bubnnoreka [JOK
>0 Hucio m. Jlmuna okpyKHOCTH https://m.edsogru/8a147140
51 JnvHa 1yru OKpyKHOCTH
bubnnoreka [JOK
52 Panuannas vepa yria https://m.edsogru/8a14714c
53 [Tnomane kpyra, ceKTopa, CErMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, ceKTopa, CEerMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147750
55 [Tnomans kpyra, ceKTopa, CerMEeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147750
56 ITousTHEe 0 ABUKEHUH IIJIOCKOCTH bubmmorera [IOK
https://m.edsoo.ru/8a147c82
57 [TapannenbHbIN TEpEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapamienbHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK

https://m.edsoo.ru/8al47f16




59 [TapannenbHbIil HEPEHOC, TOBOPOT 1
60 [TapamiensHbIi IEPEHOC, TOBOPOT 1
61 IIpumeHeHne NIBUKEHHI P PELICHUU 3a/1a4 1 bubmmorexa [TOK
P A PP A https://m.edsoo.ru/8a1480e2
KoHnTtposbHas padota mo temam "[IpaBunbHbie
62 MHOTOYTrOJIbHUKU. OKpYKHOCTb. JIBH>KEHUA 1
MI0CKOCTH"
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HA-
. bubmmoreka [JOK
63 HUM. MI3MepeHune reoMeTpuyecKux BEIUYHH. 1
https://m.edsoo.ru/8al148524
TpeyronpHuKH
[ToBTOpeHue, 0600IIeHNE, CHCTEeMAaTU3alUs 3HA-
64 Huil. [lapaysienbHbie U EPIEHANKYISPHBIE 1 bubmorexa LHOK
ap PHEHATIEYTD https://m.edsoo.ru/8a148650
npsIMbIe
[ToBTOpeHue, 0600IIeHNE, CHCTEeMAaTU3alNs 3HA-
65 Hui. OKpyXHOCTb 1 Kpyr. ['eomeTpuueckue 1
MOCTPOEHUSA. YTJIBI B OKPYKHOCTH
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HA-
66 Hul. BicanHble U ONMCaHHBIE OKPY>KHOCTH 1
MHOTOYTOJIbHUKOB
bu6mmoreka [JOK
67 Wrorosas koHTposibHasA paboTa 1
TOroas KOHTPOIILHAA paboT https://m.edsoo.ru/8a148920
68 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs |
3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJBHOM

IMPOI'PAMMBI
7 KIIACC
Kon npoBepsie- | IIpoBepsieMble peiMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHO NPOrpaMMbI
MOTI0 pe3yJibTa- OCHOBHOTI0 00111er0 00pa3oBaHUA
Ta
6 ['eomerpust
Pacrio3HaBaTh M3y4YeHHBIE T'€OMETpHYECKHe (HUIYpPHI, ONPEesTh MX B3aUMHOE pacIOJIOKEeHUE,
6.1 n300pakaTh reoMeTpruueckre (GUTypbl, BBIONHATE YEPTEKH MO YCIOBHUIO 3a1a4H. V3MepsATh ITnHeH-
HBbIE U YIJIOBbIE BENMYKHBL Peniars 3a1auu Ha BHIYMCIIEHHE JJIMH OTPE3KOB U BEJIUYUH YIIIOB
62 Henate rpyOyr0 OLIEHKY JIMHEMHBIX U YTJIOBBIX BEIMYMH NPEIMETOB B PEAIbHON JKU3HU, pa3MEpPOB
IPUPOAHBIX 00BEKTOB. PaznuyaTh pasMepsl 3THX 0OBEKTOB M0 MOPSAKY BETUYHHEI
6.3 CTpouTh YepTEKH K TEOMETPHUECKHIM 33/1a9aM
6.4 ITonp30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh IPH3HAKU U CBOIICTBA paBHO-
) OeApEeHHBIX TPEYTOJbHUKOB IIPH PEIICHUH 33124
6.5 [TpoBOAMTH JIOTMYECKHE PACCYKACHUS C MCIOIb30BAHNEM I€OMETPHUECKHX TEOPEM
66 HonL3o?aTL<:vﬂ IpU3HAKaMHU PaBEHCTBA IPSIMOYTOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIUAHE,
POBEAEHHON K THIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJAbHUKA, B PELICHUH F€OMETPUYECKUX 3a/1a4
Omnpenenars NapaiebHOCTh HPSAMBIX C IOMOILIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMHU CEKyILas.
6.7 Omnpenenars NapauIeIbHOCTb MPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MpsMoit
JIO TOYEK JAPYTrOH mpsMoun
6.8 Pemiath 3aaun Ha KJIeTUaToOi Oymare
IIpoBOAUTE BBIYMCIEHUS U HAXOJUTh YUCIIOBBIE U OYKBCHHBIE 3HAUEHMs YIJIOB B TCOMETPUUYECKUX
6.9 3aJa4ax C MCIOJb30BAHHEM CYMMBI YTIIOB TPEYTOJBHHKOB U MHOTOYIOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPHU MEPECEUCHUU JIBYX MapajUIeTbHBIX MPSIMBIX ceKylied. PermaTe mpakTHuecKue
3aJjaud Ha HaXOXKACHHUE YIIIOB
6.10 B.HaZ[eTj: MIOHATHEM T€OMETPHYECKOT0 MECTa TOYEeK. YMETh ONpPEeIeNiaTh OMCCEKTPHUCY yria U cepe-
JIMHHBIN NepIEeHINKYJIISIP K OTPE3Ky KaK TeOMETPUUECKHE MECTa TOUEK
6.11 @DopMyIMPOBATH ONPENENICHUS OKPYXKHOCTH U KpyTa, XOpJIbl U AUAaMETPa OKPYKHOCTH, I10JIb30BATh-
Csl UX CBOMCTBAMH. Y METh IPUMEHSATB 3TH CBOKCTBA ITPH PEIICHUM 3a/1a4
Bnagers NOHATHEM ONMCAHHOW OKOJO TPEYroJbHUKA OKPYXHOCTH, YMEThb HaXOAUTh €€ LEHTP.
6.12 ITonp30BaThes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOIbHHUKA IEPECEKAIOTCS B OJTHOM TOY-
K€, U 0 TOM, YTO CEPEAUHHbIE EPIEHAUKYIIAPEI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOI
TOUKE
6.13 Bnaners HO\IJ-IS[TI/IGM KacaTenLHoijI. K OKPYXHOCTH, IIOJIb30BaThC TEOPEMOH O NEPIEHIUKYIIIPHOCTH
KacaTeIbHOM U paauyca, IpOBEJEHHOIO K TOUKE KACAHUs
6.14 ITonp30BaThCA HpOCTeﬁIHHMH TCOMECTPUICCKMMHU HEPABCHCTBaAMH, INOHUMATH HX HpaKTI/I‘leCKI/Iﬁ
CMBICI
6.15 [TpoBOAMTE OCHOBHBIE FEOMETPUYECKUE TOCTPOESHUS C IOMOLIBIO HUPKYJIS U JIMHEHKU
8 KIIACC
Koa nposepsie- IIpoBepsiemble NpeMeTHbIE Pe3yIbTaThl OCBOCHHSI OCHOBHOI 00pa3oBaTebHON Nporpam-
MOT0 pe3yJibTara MBbI OCHOBHOTO 00111€er0 00pa30BaHus
6 I'eomerpus
6.1 PacnozHaBaTh OCHOBHBIE BUABI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BaThCA X CBOWCTBAMU
IpU pellIeHUH TeOMETPHUECKHX 3aJau
6.2 [TpuMeHsITh CBOIICTBA TOUKH NTEPECCUCHNS] MEMAH TPEYTOJbHHKA (IIEHTPa Macc) B PELICHUH 3a71a4
Brnaners moHsATHEM CpelHEH NMHUM TPEYroNbHUKA M TPANELMU, MPUMEHSITh UX CBOMCTBA MpH pe-
6.3 LIEHUU reomerpuueckux 3anad. ITonp3zoBarbesa Teopemoit daneca u TeOpeMoil 0 IPONOPLHUOHAIb-
HBIX OTPE3Kax, MPUMECHATH UX NJIs1 pCHICHUSA IMPAKTUYCCKUX 3a1a4
6.4 [TpumeHsTh NpHU3HAKK TOO00HS TPEYTOJIFHUKOB B PEIICHUH T€OMETPUYECKHX 331a4
65 [Tonr3oBathcst Teopemoii Iudaropa mis penieHns: reOMETPUIECKUX M IPaKTHYECKUX sazad. Crpo-
UTh MaTEMaTHYECKyI0 MOJIETh B IMPAKTHUYCCKUX 337adax, CAMOCTOSTEIBHO AEIaTh YepTEXK M HAXO-




Kox npoBepsie- IIpoBepsieMble MpeaMeTHBIE Pe3yIbTAThl OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPorpam-
MO0 pe3yJibTaTa MBI OCHOBHOTO 001I[ero 00pa3oBaHus
JUTH COOTBETCTBYIOIINE THHBI
6.6 BrameTh MOHATUSME CHHYCA, KOCHHYCA M TaHT€HCa OCTPOTO yIila MPSMOYTOIBHOTO TPEYTOJIbHHKA.
) ITomp30BaTHCSI STUMU MOHATHSIMU JUTSL PEIICHUS MPAKTUYSCKUX 32124
Beraucnars (pa3nuaHeIMEU crioco0aMiu) INIOIMAAb TPEYTOJIFHIKA U IDIOMAAH MHOTOYTOJBHBIX (GHUTyD
6.7 (TIONTB3ysICh, TAE HEOOXOMUMO, KABKYIITOpoM). [IpuMEHSTh OTyYeHHBIC YMEHUS B IPAKTHUSCKUX
3ajauax
BrnaneTs mOHATHSIMU BIIMCAHHOTO U IIEHTPAIBHOTO YTIIa, UCIIOIB30BATH TEOPEMBI O BIIMCAHHBIX yT-
6.8 Jax, yriaax MexIy XopaaMu (CEKYIIUMH) U YIIIe MEXKIY KacaTeIbHON M XOPIOH MPH PELICHUH Ieo-
METPHUYECKUX 3a]1a4
6.9 BrnageTs moHSATHEM OMICAHHOTO YETHIPEXYTONBHUKA, IPUMEHATH CBOMCTBA ONMMCAHHOTO YETHIPEX-
) YTOJIbHHUKA TIPU PEIICHUU 33124
[TpuMeHATs Oy4YeHHBIC 3HAHHS Ha MPAKTHKE — CTPOUTH MaTeMaTHYCCKAE MOJENH IS 3a/1ad pe-
6.10 TBHON JKWU3HU M TPOBOJUTH COOTBETCTBYIOIIHMC BBIYUCICHHS C TIPUMEHEHHEM IOA00US
U TPUTOHOMETPHH (TIOJIB3YSCH, TJIe He0OOX0IUMO, KaJbKYJIITOPOM)
9 KJIACC
Kon nposepsie- . .
MOL6 De3VALTA IIpoBepsiemble peaMeTHBIE Pe3yIbTATHI 0CBOEHHs OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI
pTay OCHOBHOT0 00111er0 00pa30BaHMs
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKUE (YHKIIUH OCTPBHIX YIJIOB, HAXOJUTh C MX MOMOIIBIO PA3IMYHbIC dJIe-
6.1 MEHTHI NPSIMOYTOJIIEHOTO TPEYTONbHUKA («peIIeHHe MPSMOYTOIBHBIX TPEYTOJIBHUKOBY). HaxomuTs
(c TOMOIIIBIO KATBKYJIATOPA) IUTMHBI M YIIIBI JJ1s1 HETAOJIMYHBIX 3HAYCHUI
62 [onp3oBaThes popMynaMu TMPUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUYCCKUM TOXIIECTBOM VIS Ha-
XOKJICHHS] COOTHOIICHIH MEXIY TPUTOHOMETPHICCKIMH BETHIHMHAMH
63 Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJISI HAXOXICHHS PA3IMIHBIX JIEMEHTOB TPEYTOJb-
] HUKA («PEUICHUE TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUN TEOMETPHUYCCKHX 3a]1a4
Bragers nmoHATHSAME TTpeoOpa3oBaHHs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (HTYP.
6.4 ITonp30BaThcs CBONHCTBAMH MOJO0MS MPOU3BOJIBHBIX (DPUTYP, YMETh BBIUUCIATH JJIUHBI U HaXOAUThH
) yIia6l y monoOHBIX ¢uryp. [IpuMeHATs CBOWCTBA MOMOOMS B MPaKTHYSCKHUX 33/adaX. YMETh IIpH-
BOJIUTH IPUMEPHI TOAOOHBIX (GUTYP B OKPYKAIOIIEM MUPE
6.5 [Tonp30BaThCs TEOPEMaMH O MPOHM3BEICHUH OTPE3KOB XOPI, O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
' 0 KBaJ[paTe KacaTelbHON
[onp30BaThCS BEKTOpaMH, TOHHUMATh UX TEOMETPUYCCKUA M (PU3NUECKUIl CMBICI, MPUMEHITH HX
6.6 B PEIICHUH T€OMETPHUYECCKUX U (pru3ndeckux 3agad. [IpuMeHsTh cKaJIsipHOE MPOU3BEACHUE BEKTOPOB
JUTSL HAXO)KJCHUS JUTHH | YTIIOB
67 [Tonmp30BaThC METOIOM KOOPIHMHAT HA IDIOCKOCTH, MPUMEHSTH €r0 B PEHICHHH TeOMETPHUYECKUX
] Y MPAKTHYECKUX 337124
BrnaneTs MOHATHSAMH NPaBIIBHOTO MHOTOYTOJNBHUKA, JIHHBI OKPYKHOCTH, JUIMHBI IYTH OKPYXK-
6.8 HOCTH W PaJiaHHON MEpHI yTiia, yMETh BEIYUCIATH IUIOMANb Kpyra U ero yacTteid. [IpuMeHsTs mory-
YCHHBIC YMCHHS B IPAKTUYCCKUX 3aladax
6.9 HaxomuTh ocu win OEHTPHI CHMMETPHH (DUTYp, TPUMEHSITH JBIKCHUS TUIOCKOCTH B MPOCTEHINHIX
' CITyJasix
HpI/IMeHHTL TMOJIYYCHHBIC 3HAHUA Ha IMPAKTUKE — CTPOUTH MATEMATHYCCKUE MOJCIIN I 3aJa4 pe-
6.10 QIPHOW JKM3HH W TPOBOAUTH COOTBETCTBYIOIIHE BBIYUCICHHUS C TMPUMEHEHHEM MOJO0MS
U TPUTOHOMETPUUECKHUX (PYHKIMH (ITOTB3YSCH, TJIe HEOOXOIMMO, KaIbKYISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COJEP KAHUSA




7 KIIACC

Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Hauanbasie monsTus reomerpun. Todka, mpsMasi, OTPE30K, Iyd. YToia. Buas! yrinos. Beptukanpasie
6.1 U cMexHble yribl. buccekTpuca yria. Jlomanasi, MEHOTOyTronpHUK. [lapaniensHOCTh U IEPIIEHANKY-
JISPHOCTD MPSIMBIX
62 Cummerpuunbie  ¢Gurypel. OCHOBHBIE CBOWMCTBAa OCEBOM CHUMMETpUH. [IpuMepsl CHMMETpHU
' B OKPYKAIOIIIEM MHpE
6.3 OCHOBHBIE ITOCTPOCHUS C IIOMOIIBIO IIUPKYJIS ¥ TUHEHKH. TpeyronsHuK. BeicoTa, MennaHa, Ouccex-
Tpuca, UX CBOMCTBa
6.4 PaBHOOEIpEeHHBIN 1 PAaBHOCTOPOHHUH TPEyroJbHUKH. HepaBeHCTBO TpeyroJibHHKa
6.5 CBo¥iCTBa M IPU3HAKK PaBHOOEAPEHHOTO TpeyrojabHuKa. [Ipr3HaKky paBeHCTBA TPEYTOJbLHUKOB
6.6 CBoiicTBa U NPU3HAKU NapaIeNIbHBIX NpsAMBIX. CyMMa yrioB TpeyrojbHUKa. BHelIHue yribl Tpe-
' YTOJIbHHKA
[IpsimoyronbHbIi TpeyroabHUK. CBOHCTBO MEAMAHBI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM
6.7 K runoteHyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJILHUKOB. [IpAMOYTONBHBINA TPEyroib-
HUK ¢ yriioM B 30°
6.8 HepasencrtBa B reoMeTpun: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TeOpeMa o
] OoutbIIeM yTiie ¥ OOJbIIeH CTOPOHE TPEYTOIbHHKA. [lepieHIuKyIsIp 1 HAKIIOHHAS
6.9 I'eomerpudeckoe MecTo Todek. buccekTpuca yria U cepeAUHHBII NEepIeHAUKYISIp K OTPE3Ky Kak
’ r€OMETPHUECKHE MECTA TOUEK
6.10 OKpyXHOCTb U KpYI, XOpJa U IuUaMeTp, UX CBONCTBa. B3anMHOE pacrnonokeHue OKpPYXHOCTH U
’ npsMoii. KacatenbHas U cekymmas K OKpY>KHOCTH
6.11 OKpYKXHOCTb, BIIUCAHHAS B yroJl. BrircanHas u onucaHHas OKPY>KHOCTH TPEYroJbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUA
6 I'eomerpus
6.1 YetslpéxyronbHUKH. [lapamienorpamm, ero Npu3Hakyu U CBOMCTBA
6.2 [IpsiMoyronsHUK, poMO, KBafpaT, MX NPU3HAKU U CBOHUCTBA
6.3 Tparenus, paBHOOOKas Tpanelys, e€ CBOWCTBA W MPU3HAKU. [IpsMoyTosibHAs Tpaneius
6.4 Meron yaBoeHuss Mmenuanbl. LleHTpanpHas cumMmerpusa. Teopema aneca W TeopemMa O Mpo-
NOPHHUOHAJIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEyrojibHuKa 1 Tpaneuuu. LlenTp Macc TpeyrojpHUKa
66 ITonobue TpeyroasHUKOB, Ko3(duiment moxodbus. IlpusHaku momodbust TpeyroiabHUKOB. Ilpu-
MCHCHUC HO,Z[O6I/I$[ Py pECIICHUU NPAKTUICCKUX 3a4a4
6.7 Dopmyibl ISl IJIOLIAIU TPEYTOJIbHUKA, apajljiesiorpaMMa, poMOa U Tparneuu
6.8 CsoiicTBa miomaneit reomerpudeckux ¢puryp. OTHomeHne miomaaei nogo0HbIX GUryp
6.9 Brruncnenre miomaneil TpeyroJI-HUKOB M MHOTOYTOJFHUKOB Ha KieTyaToi Oymare
6.10 Teopema [Tudaropa. [Ipumenenune Teopems [Tudaropa npu penieHuu NPaKTHUSCKUX 3a1a4
611 CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIJIa IPSMOYTOJIBHOTO TpeyroipHuKa. OCHOBHOE TPHUTOHO-
) METPHUUECKOE TOXKAECTBO. Tpuronomerpudeckue gpynkunu yrinos B 30°, 45° u 60°
6.12 Brucannble ¥ LEHTpaIbHBIE YIJIBI, YTOJ MEXIY KacaTelbHOW M XOPAOW. YTJbl MEXIY XOpAaMu U
CEeKYLIUMU
6.13 BrncaHHbIe ¥ ONMCAaHHBIE YETBIPEXYTOJIbHUKH
6.14 BsanmHOoe pacnonokeHue OBYX OKpyxkHocTeil. Kacanme okpyxkHocteil. OOmme KacaTeqbHBIC
K IBYM OKPY>KHOCTAM

9 KJIACC




Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS
6 I'eomeTpus

61 Cunyc, kocunyc, TaareHc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOpMYITBI
IIPUBEACHUS

6.2 Pemrenne TpeyronpHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pelienne mpakTHIecKuX 3a1ad ¢ uc-
MI0JIb30BAHIEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB

6.3 IIpeoOpazoBanue nonodus. [logobue cOOTBETCTBEHHBIX AIIEMEHTOB

6.4 Teopema o MPOU3BEACHHN OTPE3KOB XOPJ, TEOPEMBI O NMPOM3BE/CHUH OTPE3KOB CEKYIUIX, TEOPEMa O
KBaJ[paTe KacaTelbHON
Bekrop, mnuHa (MOIy/b) BEKTOPA, COHANPABIEHHBIE BEKTOPBI, IPOTUBOINOJIOKHO HAMPABICHHBIE BEKTO-

6.5 PBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALINH HAJI BeKTOpaMu. PazioxkeHre BeKTopa mo
JBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.6 Koopnunatel BekTopa. CKalisipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE AJIs1 HAXOXKACHUS! JUIMH U YITIOB

6.7 JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH. Y paBHEHUS MPSIMOI B OKPYKHOCTH B KOOPAWHATAX, TIEpeceIcHIUE
OKPYXKHOCTEH U NpsMBIX. MeTO KOOPAUHAT U €r0 NPUMEHEHHE

6.8 IIpaBunbHBIE MHOTOYTOJTBHUKHU

6.9 JmHa okpyxxknocTu. ['pagycHast u pagnanHas Mepa yriia, BEIYUCICHUE JUTUH IyT OKPYKHOCTEH

6.10 IInomanap Kpyra, CEKTOpa, CErMEHTa

6.11 JBIDKEHHS TITIOCKOCTH M BHYTPEHHHE CUMMETpuHu (uryp (3meMeHTapHbIe IpeacTaBieHus). [lapamens-
HbI iepenoc. [ToBopoT

ITPOBEPSIEMBIE HA OI'3 110 MATEMATHUKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHSI OCHOB-
HOU OBPA3OBATEJIBHOU NNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS

Konx npoBepsie-
MOro TpedoBa-
HHS

IIposepsiemble TpeOOBaHHS K MPeAMETHBIM Pe3y/IbTaTaM 0CBOEHHsI OCHOBHOI 00pa3oBa-
TeJIbHOI IPOrpaMMbl OCHOBHOI'0 0011ero odpa3zosanust Ha ocHose ®I'OC

YMeHne onepupoBaTh MOHATHSAMHU: MHOMKECTBO, HMOJMHOXKECTBO, ONEPAlM HaJl MHOXKECTBAMU;
YMEHHE ONIEepUPOBaTh HMOHSATUAMU: Ipad, CBA3HBIN rpad, 1epeBo, UK, IPUMEHATh UX MU pellie-
HHUHM 33/1a4; yMEHHE HCIIOJIB30BaTh Tpadudeckoe MpeACTaBIeHHe MHOXKECTB Ul ONMCAaHHS Peallb-
HBIX TPOIIECCOB U SIBICHUMH, ITPU PEIIeHNH 3a4a4 U3 IPYTHX YICOHBIX IPEAMETOB

YmMmenue OIICPUPOBATh MOHATHAMU: ONPEACICHUE, AKCHOMa, TCOpEMa, A0Ka3aTCJIbCTBO, YMCHHEC
pacro3HaBaTh UCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUA, IIPUBOANTE IPUMEPBI U KOHTPIPUMEPEI, CTPO-
WTb BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHAMU: HATypaJbHOE YUCIO, IIPOCTOE U COCTABHOE YMCIIO, AEIMMOCTb
HATYpPANbHBIX YHCEN, MPU3HAKH AETMMOCTH, IIeJI0¢ YHCII0, MOAYIb YUCIa, OOBIKHOBEHHAS IPOOh H
JecAaTHdHast Apo0b, CTAHOAPTHBIA BHJ YHCIA, PAlIOHAIbHOE YHCIIO, HPPANUOHAIBLHOE YHCIO,
apudmMeTndeckuil KBaJpaTHBIH KOPEHb; YMEHWE BBIMOJIHATH JCHCTBUS C YUCIIaMHU, CPaBHUBATh
U YyIOpAA0YMBaTh YKCia, MPEICTABIATh YUCIIAa HA KOOPJUHATHOW MPSIMO, OKPYIJIATh YUCa; yMe-
HUE J1e1aTh IPUKUIKY U OLEHKY pe3yJIbTaTa BEIYUCIICHUM

YMeHue onepupoBarh MOHATHSIMU: CTETIEHB C LEJIBIM MTOKa3aTeneM, apupMETHUCCKUNA KBaIpaTHBIN
KOpeHb, MHOTOUJICH, anredpandeckas qpo0b, TOXKISCTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOM CTe-
neHn OOJbIlle EAWHUIBI, YMEHHE BEHIIONHATH pacu€Tel Mo (opMyiaM, mpeoOpa3oBaHHS LENbIX,
JIpoOHO-pallMOHATBHBIX BBIPAKEHUHM U BBIPAXECHUH C KOPHIMM, Pa3IoKeHHEe MHOTOYICHA HA MHO-
XKUTENH, B TOM YHCIIE C UCIOIB30BaHUEM (DOPMYJT Pa3sHOCTH KBAJAPATOB U KBAJpaTa CyMMBI U pa3-
HOCTH

YMeHue onepupoBaTh MOHATHAMH: YHCIOBOE PABEHCTBO, YPAaBHCHHE C OJJHOM MEpeMEHHOMH, Jucio-
BOE HEPaBEHCTBO, HEPABEHCTBO C MIEPEMEHHO; yMEHHE pemaTh JMHEHHBIC U KBapaTHbIC ypaBHe-
HUSl, APOOHO-PALIMOHANIBHBIC YPABHEHUS C OJJHOI NEpEeMEHHOMN, CUCTEMBI JIBYX JTMHEHHBIX ypaBHeE-
HUH, TUHEHHbIC HEPABEHCTBA U UX CHCTEMBbI, KBaJIpaTHBIC U IPOOHO-PAlOHAIBHBIC HEPABEHCTBA C
OJTHOH NEPEMEHHOH, B TOM YHCIIE NPH PEIICHUH 33/1a4 U3 IPYTUX IPEAMETOB U MPAKTUIECKUX 3a-
Jlad; yMEHHE HCIOIb30BaTh KOOPAUHATHYIO MPSIMYH0 M KOOPAMHATHYIO ILIOCKOCTh It M300pa-
JKEHUS pelICHUI YpaBHEHUI, HEPABEHCTB U CHCTEM

YMeHne onepupoBaTh NOHATHAME: QYHKIMA, TpaduK GYHKIHH, HyIH (YHKINH, TPOMEKYTKH 3Ha-
KOITOCTOSTHCTBA, IPOMEXYTKH BO3pacTaHUs, yObIBaHUA, HamOOJblIee M HaMMEHbIIee 3HAYCHHS
(YHKIINY; YMECHUE ONEPUPOBATH MOHATHAMH: MpsiMas MPOIOPLUOHAIBHOCTD, JUHEHHAS (QyHKIU,
KBaJpaTH4YHAas QYHKIMS, oOpaTHasl MPOIOPIHOHATIFHOCTS, Tapaboia, Tuepboia; yMEeHHEe CTPOUTH
rpaduky QyHKIMH, NCTIONB30BaTh TPAQUKH VI ONPEeTICHUs CBOHCTB IPOLIECCOB U 3aBUCHMOCTEH,
JUIsL peleHns 3a/iad M3 JIPYTUX y4eOHBIX IPEeIMETOB M PeIbHOM JKU3HH; YMEHHE BBIpaXaTh (op-




Konx nposepsie-
MOro TpedoBa-
HUA

IIpoBepsieMble TPeGOBAHUA K MPeIMETHBIM Pe3yJibTaTaM 0CBOCHHS OCHOBHOI 00pa3oBa-
TeJbHOI MPOrpaMMbl OCHOBHOI'0 00111ero o0pa3oBaHus Ha ocHoBe DT'OC

MYJIaMH 3aBUCUMOCTHU MECKIY BCIIMYUHAMU

YMeHne onepupoBaTh MOHATUAMU: OCIIEIOBATEILHOCTD, apu(MeTHUYecKas U TeoMeTpruIecKas mpo-
rpeccry; YMEHHE UCTIONB30BaTh CBOMCTBA IOCIIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI U OOIIETO 4iIe-
HAa MPH PEIICHUH 33134, B TOM YHCJIe 33/1a4 U3 IPYTUX yIeOHBIX MPEAMETOB M PEATbHON KU3HU

YMeHue perath 3aa4d pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOJIU U YacTH, IBIKEHHE, pa-
00Ty, IIeHy TOBapOB M CTOMMOCTh IIOKYTIOK M YCIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH yIPaBICHUS JTHY-
HBIMH U CEMEWHBIMHU (PUHAHCAMHU); YMEHHE COCTaBISATh BBIPOKEHUS, YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI TI0 YCIIOBHIO 3aJayH, MCCJIEIOBATh IMOJIyYeHHOE pelleHHe W OLEHHBATh IPaBIONOA00-
HOCTb IIOJIy4EHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUSAME: (PUTypa, TOUKA, OTPE30K, MpsMasi, JIyd, JOMaHas, yroj, MHOTO-
YTOJBbHUK, TPEYroJIbHUK, PAaBHOOEAPEHHBI U PAaBHOCTOPOHHHUM TPEYroIbHUKHU, MPSIMOYTOJIbHBIN
TPEYTOJbHUK, MEONaHa, OMCCEKTpHUCa W BBICOTA TPEYTOJBHHKA, UYETHIPEXYTONBHUK, Mapajuiesio-
rpaMmM, poMO, IPSIMOYTOJIBHUK, KBaAPaT, TPaIeHs; OKPYKHOCTb, KPYT, KacaTeJIbHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMH (PUTypaMM; yMEHHE pellaTh 33Jadd, B TOM UYHUCIE U3 NTOBCEAHEBHOMN >KU3HH,
Ha HaXOXKICHHE TCOMETPUICCKUX BEJIMUMH C IPIMEHCHNEM H3YyUCHHBIX CBOMCTB puryp u hakToB
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YMeHue onepupoBaTh MOHATHAMU: PABEHCTBO (DUTYp, PABEHCTBO TPEYTOJIbHUKOB; MapaLIeIbHOCTh
Y TepIEHAUKYIAPHOCTh MPSAMBIX, YTOJ MEXIY NPSAMBIMU, TEPICHINKYIISAP, HAKJIOHHAS, MPOSKIIHS,
mogobue Guryp, momxo0HbIE TPEYTONBHUKH, CHMMETPHS OTHOCHTENBHO TOYKU W MPSIMOW; YMEHHE
pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U TOJ00HE GUTYp, MapaIeIbHOCTh U IEPIICHANKYIIPHOCTD
MIPSIMBIX B OKPY’KaIOIIEM MUPE
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YMeHue onepupoBaTh HNOHATHAMM: IUIMHA, PACCTOSHUE, YroJl (BEJMYMHA YIjla, CUHYC U KOCHHYC
yTJa TpeyroNbHUKA), TUIOMIAh; YMEHHE OLICHUBATH pa3MepHl IPEIMETOB H 0OOBEKTOB B OKPYXKAr0-
mieM MHUpPE; YMEHHE MPUMEHATh (OpMYJbl IEpUMETpa M IUIOMIAJ MHOTOYTOJIBHUKOB, JIJTHHBI
OKPYXXHOCTH U IUIOMIAIH Kpyra, o0beMa MPsMOYTONBHOTO Hapajuieienuiea; YMeHHe IPAMEHITh
MPU3HAKK PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YTIIOB TpEyTrolibHUKA, TeopeMy [lncdaropa,
TPUTOHOMETPUYECKHUE COOTHOIICHUS JIsl BRIYMCIICHUS IJIMH, PACCTOSHUH, IJIoMIaaei
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YMmenne nzo0paxkaTh IUIOCKHE (HUTYPHI 1 HX KOMOHWHAIINH, IPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C
MOMOIIIBI0 YePTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB [0 TEKCTOBOMY HIIH CHMBOJBHOMY
OIMCaHHIO
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YMeHne oneprupoBaTh MOHITHSIMH: IPSIMOYTONbHAs CHCTEMa KOOPIMHAT; KOOPIUHATH TOUKHU, BEK-
TOp, CyMMa BEKTOPOB, IIPOM3BEICHIE BEKTOPA Ha YHCIIO, CKASIPHOE IPOU3BEACHIE BEKTOPOB; yMe-
HUE HCIIOJIB30BATb BEKTOPHI U KOOPAWHATHI AJISA MPEACTABIICHUS JaHHBIX WU PCHICHUA 3adav, B TOM
YHCIIe U3 IPYTUX YICOHBIX IPEAMETOB H PeaATbHON JKU3HH
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YMeHne OomepupoBaTh MOHATHAMH: CTOJOMKOBBIE M KPYTOBBIC MHArpaMMEI, TaONHWIBI, CpemHee
apu¢MeTHUecKoe, MeIuaHa, HauOonbllee W HAMMEHbIIEeE 3HAUYEHUs, pasMax YHCIOBOro Habopa;
YMEHHE W3BIICKaTh, MHTEPHIPETHPOBATh W IPEOOpPa3OBHIBATE MH()OPMALUIO, MPEICTABICHHYIO B
TaONHIaX W Ha JUarpamMMax, OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPHCTHKH PEAbHBIX MPOIECCOB U
SIBJICHUH; YMEHHE PACIIO3HABATh N3MEHYMBHIE BEJIMYMHBI B OKPYKAIOLIIEM MUPE
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YMeHne omnepupoBaTh MOHATHSAMH: CIIYYaiHBIA OMBIT (CIyYalHBIA 3KCIIEPUMEHT), 3JIEMEHTApHOES
coObITHE (3NIEMEHTAPHBIA UCXOM) CIIYYaifHOTO OITBITa, CIyYaifHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHUE HaXOAWUTh BCPOATHOCTH CHy‘I&ﬁHLIX COOBITHI B OMBITaX C PaBHOBO3MOXHBIMU 3JIC-
MEHTapHBIMU COOBITUSAMH; YMEHHE peliaTh 3aJa4d METOJOM OpPraHM30BaHHOIO mepedopa u ¢ uc-
MOJIF30BaHMEM TIPaBHIIa YMHOXKCHNS; YMEHHE OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI U sIBJIE-
HUM, TOHUMATh POJIb MPAKTUIECKU JOCTOBEPHBIX M MAIIOBEPOSITHBIX COOBITHI B OKPYXKAIOILIEM MH-
PC€ U B KXKU3HU; 3HAKOMCTBO C NMOHATUEM HE3aBHCUMBIX CO6I)ITPII7B 3HaKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJI U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX
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YMeHne BbIOMpaTh MOAXOSIINNA M3YYEHHBI METOA ATl PELICHHUS 3aJadd, IPUBOIANTH MPUMEPEI
MaTeMaTU4eCKUX 3aKOHOMEPHOCTEH B NMPUPOJE U JKU3HHU, PACIO3HABATH IIPOSIBJICHUE 3aKOHOB Ma-
TEMATUKU B HCKYCCTBE, OIHCBHIBATh OTACIbHBIE BBIAAIOIUECS PE3YIbTAThl, IOIYYECHHBIE B XOIE
pa3BUTUS MAaTEMATUKU KaK HAayKW, IIPUBOAUTH IIPUMEPbI MAaTEMATUYECKUX OTKPBITHHA U UX aBTOPOB
B OTEUECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHDB 9JIEMEHTOB COAEPXKAHMUA, IPOBEPAEMbIX HA OI'S I1IO MATEMATHKE

Kon IIpoBepsieMblii 31eMeHT colepKaHusI
1 Uucna ¥ BEIYUCICHUS
1.1 Harypansabie u nensie uncia. [Ipu3Haky 1eIMMOCTH TENTBIX YUCET
1.2 OOBIKHOBEHHBIC U JCCATHYHBIC JPOOH, IPOLEHTHI, 0ECKOHEYHBIC IIEPHOTUIECKUE APOOH
1.3 ParnoHanpHbIe ynciia. ApudMeTHIecKre ONepanyy ¢ paroHAILHBIMUA YHCIIAMH
1.4 JeiicTBUTENbHBIC YncIa. ApUPMETHUSCKIE ONEPAIMHU C JCHCTBUTEIEHBIMHU YHCIAMU
1.5 [TpuGnkEéHHBIE BRIYMCICHNS, IPABUIIa OKPYTJICHUs, IPUKUIKA U OLIEHKA Pe3y/ibTaTa BRIYUCICHHUH
2 AnrebpanvecKkue BRIPaKCHUS
2.1 BykBeHHbIE BBIpaXKeHHUs (BbIpasKEHUS C IEPEMEHHBIMU)
2.2 Crenens ¢ 1enbiM nokasaresieM. CTeneHb ¢ palMoHaIbHBIM MToKazateneM. CBONCTBA CTETIEHH
2.3 MHorouyieHsl
24 AnreOpanyeckasi JpoOb
25 ApUI/I(bMeTquCKHﬁ KOPEHb HaTypaJbHOH cTenieHH. JeHCcTBYsI ¢ apupMETHYECKUMH KOPHSIMH HATypallb-
HOM CTeneHn
3 YpaBHEeHUS U HEPABEHCTBA
3.1 Ienbie u npoOHO-panMOHAbHBIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2 Iensie u qpoOHO-panoHaNbHBIE HepaBeHCcTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TeKCcTOBBIX 3a1a4
4 YucrnoBble OCIEN0BATEIbHOCTH
4.1 ITocnenoBaTeTbHOCTH, CHOCOOBI 3a/JaHUS TOCJICAOBATENBHOCTEH
4.2 Apudmernyeckas ¥ TeoMeTpruecKas nporpeccuu. @opmysia CI0KHBIX TPOIICHTOB
5 DyHKIMU
Oynknus, crocoobl 3aaanus GyHkuu. ['paduk pyHkmmun. O6IacTh ONpenesIeHuss 1 MHOYKECTBO 3Have-
51 Hult ynkiuu. Hymu ¢ynaknuu. [IpoMexyTKy 3HAKOTOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (DYHK-
o i, MakcuMyMbl 1 MUHUMYMBI (GyHKIMU. HaubGonbliiee 1 HauMeHblllee 3Ha4eHue (YHKIMU Ha Tpo-
MEKYTKE
6 Koopannate! Ha IpsSIMOI 1 TWIOCKOCTH
6.1 Koopannarnas npsimas
6.2 JlexapToOBBI KOOPAWHATHI HA TUIOCKOCTH
7 T'eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 uxX CBOHCTBA
7.2 TpeyroasHUK
7.3 MHOroyrosibHUKH
7.4 OKpYXHOCTb M KpyT
7.5 M3MepeHne reoMeTpHUECKIX BETHYHH
7.6 BekTopsl Ha MIOCKOCTH
8 BeposTHOCTP 1 CTaTHCTHKA
8.1 OnucarenbHas CTATHCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHo>ecTBa
8.5 I'padbr
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