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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[eOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dopmynupoBaTh o00paTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIpU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a/]a4, BCTPEUAIOITUXCS
B peanbHOM Kku3HU. OOyyarmMiics  JOJDKEH HAy4YUThCS  ONPEACINIAThH
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIYYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh yu4eOHOT0 Kypca yriayOJaE€HHOTO U3YUYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1au.

CormacHo yueOHOMY IMaHy B 7-9 Kimaccax wu3y4aeTrcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOYeK Ha npsMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomanbix. JmmHa nomanoi. MHuoroyronsHuku. llepumerp
MHOTOyroJjibHUKa. [IOHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M WX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHOIIEHUSI MEXK]y CTOPOHAMHM W yriamMH TpeyrojibHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTynare EBkinnnaa u
o ponu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
MPU3HAKK HapaJyiedbHbIX NpsMbIXx. CyMMa yriioB TpeyrojibHUKa. BHelIHUe yriibl
TpeyrojipHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyronbHbIe TPEYroJAbLHUKH

IIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. IlepneHaukynsap u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. ODJIE€MEHTBl OKPY>KHOCTH W Kpyra: LEHTD,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIlONOXKEHUE OKPYKHOCTH U
npsamoi. KacarenpHass m cekymas K OKpY:KHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yroil. [Ipocreiniye nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe To4eK. [IpuMepbl reOMETPUYECKUX MECT
TOYEK Ha IUIOCKOCTH. brcCEeKTpHCca yria U CEpeIUHHBIA NEPIEHANKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
HEHTpP. MeTo reoMeTpuYECKUX MECT TOUEK MPU PELIEHUH T'€OMETPUUECKUX 3a1a4.

IHocTpoeHus ¢ MOMOIUBIO HUPKYJIA M JIMHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1auy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TIOCTPOCHUE LIUPKYJIEM U JIUHEHKON.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpHU3HAKU U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M nipu3Haku. [IpsmoyronbHas tpaneuus. CpeaHss JUHUS TPaNeuu.

CpenHsss nuHUS TpeyrojbHUKa. Meros yIBOCHHS MEIHAaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 Npon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[TogoOue TpeyroabHUKOB, KoddduimeHt momodus. Ilpusnaku momoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [nomanu nogo6HeIX ¢puryp. OTHOIIEHHE TIOMAEeH TPEYTOILHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MPAKTHYECKUX 3a/1a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢yHkuuun yriaoB B 30° 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BrnucanHble W IEHTpaJIbHBIE YIJIbI, YrOJd MEXKIY KacaTelIbHOM M XOPIOU.
Yrnel MexAy XOpAaMHU M CEKyIIMMHU. BrncaHHble M ONHMCAaHHBIE OKPY’KHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomerpuueckue bhopmyIIbl 1St IJIoMaaM  TPEYroJbHUKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xopapl #  MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUH OTPE3KOB XOpZ, TEOPEMBbI O NPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpaTe KacaTelbHOW. [[puMeHeHue mpu penieHuru reoOMETPHYECKUX
3anay. Teopembl UeBbl 1 Menenas. [IonsTtue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPSMON Ha TUIOCKOCTH. YTJIOBOW KOI(P(GUIMEHT U CBOOOHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxokneHue mnepecedeHuil OKpPYKHOCTEU H
NpAMBIX B KoopauHaTax. DopMylia pacCTOsSHUS OT TOYKH 10 npsimout. [limomans
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpPEeyrojbHUKA U NapaiesorpaMma. Y MHOXKEHHE BeKTopa Ha unciio. KoopauHatsl
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CxanapHoe NpOU3BEACHHE BEKTOPOB, T€OMETPUUYECKUU CMBICI U BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkamapHoe TpoM3BEICHUE U mOpoenupoBaHue. lIpumeHeHue CraIsIpHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IOMOILBIO CKAIIPHOI0 IPOU3BEIACHUS.

JUIMHA OKPYKHOCTH M IVIOLIAAL KPYra

IIpaBunbHBIE MHOIOYrOJABHUKH. JlIMHA  OKpY)KHOCTU. I'pamycHas u
paguaHHasg Mepa yria, BbIUMCIIEHUME [UIMH Iyr OKpykHocTed. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropuueckue cBeieHust 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummeTpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUHM B MNPUPOJAE, KUBONUCH, CKYJIBITYype, apxuTekType. Kommozunnu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOILICHUEM K  JIOCTHXKEHUAM  POCCUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEU JKM3HU JUIS YCIEIIHOW MpodecCcHoHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSA YEIIOBEKA, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEIOBATEIBCKON AEATEIbHOCTH;

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
3I0pPOBBS, BEICHUS  30POBOTO  00Opa3za  KM3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEN Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JUIS pPelIeHUs 3aaa4
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAKINMMCS YCJOBUSIM COUMAJILHONH U MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOAEH, MPUOOpeTaTh B COBMECTHOM JESITEIHHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHUUA M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIBHBIMU  JIEUCTBUAMH,  yYHHBEPCATBbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAy MOHATHIMH, (OPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHbBIC U OTPUIIATENbHBIC, EANHUYHBIC, YACTHBIC U 00INKE, YCIOBHEIC,

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbCcKHe NeHCTBHUS:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HUCCJENOBAaHUS, OKCIEPUMEHTa, OIICHHBATh
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(POpPMAIUH, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMi, TuarpaMMamMu, HHOM rpauKoil 1 nX KOMOMHAIMSIMH;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasIMU OOLIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOiemMbl, pelaeMol 3a7auyd, BbICKAa3blBaTh WJEW, HAIICJICHHbIE Ha IIOHMCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh Pe3yJIbTaThl PEIICHUs 3aJlau, SKCIIEPUMEHTa, HCCIEA0BaHMs,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpU pelIeHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/lady, NpPUHUMATh Ielb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaJbHbIe YUueOHbIE J1elicTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIICHUsS 3aJayd (WU €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJETh COCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yJbTara
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIbHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh YMOLIMOHAIILHYIO OIIEHKY pellIeHUs 3a1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aUMHOE PAacCIoJIOKEHHEe, H300pakaTb reoMeTpudeckue (GUTypbl, BBHITIOJHITH
YEepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OO0OBEKTOB. Pa3nuuaTh pa3Mepbl 3THX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHS C UCIOJIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYTOJbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

Onpenensts NapaJIeIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPHIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKHMX 3aJadyax C MCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
[IEPECEYEHNN [IBYX IapajUIeIbHBIX NPSAMBIX CeKyulerd. Pemare mpakTuueckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerp monsitueM reomerpuueckoro mecta Touek (I'MT). Onpenensrtsb
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U auaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. [loka3biBaTh U UCIOJB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NEPIICHAUKYIISIPHOCTU KaCaTEeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUs.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K koHmy oOydeHus B 8 kJacce OOydYarONIUiCA TOJYYUT CIEIYIONINE
pEeAMETHBIE PE3YJIHTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCsl MX CBOMCTBAMHU MpPH PEUICHUH T€OMETPUYECKUX 3aaad. Pazmuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH MPU PEIICHUU T€OMETPUUYECKUX 3a/1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYeHUs] MeIMaH TPEYrojibHUKa (IIeHTpa
Macc) B peUICHUH 3a/1a4.

BrnageTs moHsiTHEeM cpenHEN JIMHUW TPEYrOJIbHUKA W TPANeluu, IPUMEHSIThH
UX CBOMCTBa MpU PEIICHUU TEeOMETpHUECKHX 3anad. Mcmonb3oBaTh Teopemy
darneca U TEOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl U HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeoOpa3oBaHuU MOAOOMS U O MOMOOHBIX (urypax. [lombp3oBaThCs MpU3HAKAMHA
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyTroJbHUKA, MapajuiesiorpaMma, pomoa U Tpaneuuu. BeraucisaTe (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKux 3agad. CTpOUTh MaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a71a4yax, CaMOCTOATENIBHO JeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YyIJIa, YyIVIA MEXAY
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJENN IS 3aa4 PeajJbHOU KU3HU U IPOBOJUTH COOTBETCTBYIOINE BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETpPUUYECKHE (YHKIIMU OCTPBIX YIJIOB, YMETh HAXOJIUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [JII HAXOXKIEHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUHM TEeOMETPUYECKHX 3anad. [IpuMeHsTh NoNydYeHHbIE 3HAHUS IpU
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy Ui TUIOIIAIN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmerp mnpexncraBieHWE O TOMOTETHHM, HPUMEHSITh B IPAKTUYECKUX
CUTYyalUsX.

Ucnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexyluMu) 1 yriie MeX1y KacaTeIbHON U XOpJ0H MPHU PEIICHUH T€OMETPHUUECKUX
3a7a4. JloKa3pIBaTh M NPUMEHSITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIPaTe KacaTeIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
NpsIMOM  Ha IUIOCKOCTU. BrnajeTs NOHATUSIMHU YriaoBOro kod3dduimeHta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 (dulreHTa ¢ BO3pacTaHWEM U YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJadd, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO U
MEPIEHNKYJIPHOCTBIO MPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKIECHUEM TOUYEK
IIEPECEUCHUS.

BeIBOIUT M BIAAETh YpPAaBHEHHUEM OKPYKHOCTH. lMcCmonp30BaTh METON
KOOpAMHAT I HAxXOXKICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPsMOH, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh NOHATHE 00 OpHEHTHpPOBaHHOHN miomanu. lloap3oBaTbes
METOJAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJO, BIaJAETh NpPAaBUJIAMHM TPEYrOJIbHUKA M NapajuieorpaMmma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATAMU BEKTOpa. Bianerp CIOKEHHEM W BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBieHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTernx GU3nIecKux 3agavax.

Bianetp NOHSATHEM CKaJISIPHOTO IPOU3BEIECHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCi €r0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBA3b ¢ npoenupoBaHueM. [IpUMEHATh CKAIIPHOE IPOU3BEICHUE BEKTOPOB
U1 HaXxOXKJEHUs [JIMH W YrjoB. Pemate reomerpuyeckue 3aaadyv C MOMOILIBIO
CKQJISIPHOTO IIPOU3BEeICHUS. VICIonp30BaTh CKaIsipHOE IMPOU3BEIACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Biagers NOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUJIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaJMaHHOM MEPBI yIrila, BBIYUCIATH ILIOMAAb Kpyra u
ero vyacreil. [lonumare cmbica yucina m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IUIOIIAIHA KPYTra.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxonuth ocu, IEHTpel CHUMMETpPHUH (GUTYp, LEHTPHl MOBOPOTa, HAXOAUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpUMEHATs ABUMKEHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUA HA MPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. I[Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBOicTBa 28 1 brbmmorexa [OK
p yp ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpUIeCKUX BeTUIHH
bu6moreka [IOK
2 T 19 1
PEYTOTLRIEH https://m.edsoo.ru/78c146¢4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMmoyroabHBIEC TPEYTrOILHUKN 7 bubmorera [IOK
PAMOYT peyr https://m.edsoo.ru/78c146¢4
bu6mmoreka [IOK
5 r 5 1
COMCTPHHCCKHE HepaseHCTRa https://m.edsoo.ru/78c146¢4
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 tTouek. [locTpoeHHs ¢ TOMOIIBIO UPKYIIS 18 1 bubmorera [JOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
U JIMHCHKH
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 10 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/78c146¢4
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnomans 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 P 22 1
CLICHHE TPEYTOMBHHIOB https://m.edsoo.ru/dddde230
bubmmoreka [IOK
2 I1 12 1
OA00HE TPEYTOIIBHHKOB https://m.edsoo.ru/dddde230
bu6moreka [IOK
3 Meron koopanHat 10 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 2 1
CHTOPH 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBHKEHHA IOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuEe, 0600IICHNE, 12 1 bubnuoreka [JOK
cUcTeMaTu3alys 3SHaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuorexa [JOK
pPa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
Hauanenbie noHsTHA

2 reomeTpun. Touka, mpsiMast 1 brbmorexa [IOK

pHit > 1P ’ https://m.edso0.ru/659c4331
OTpE30K, JIy4
Hauanenbie noHsTHA
3 reoMmerpun. Touka, mpsiMast 1 brbmorexa [TOK
pis. e ’ https://m.edsoo.ru/20bael2a
OTpE30K, JIy4
ITousaTtue 06 akcuome,

4 TeopeMe, I0KA3aTebCTBE, 1 bubnuoreka [IOK
OIpECICHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HAKe
Bsaumnoe pacnonoxeHue

5 TOYeK Ha npsMoi. 3mepenue 1 bubnuoreka [JOK
JUTMHBI OTpE3Ka, pacCTOSTHUE https://m.eds00.ru/92b776f1
MEXAYy TOUYKaMu
Bsaumnoe pacnonoxeHue

5 TOYEK Ha npsmMoil. 3mepenue 1 bubnunoreka [JOK
JUIMHBI OTPE3KA, PACCTOSIHUE https://m.eds00.ru/9c500788
MEXy TOUKaMHU

7 B3aumHoe pacnonoxenue 1 bubnuorexa [IOK
TOYEK Ha npsamoil. M3mepenue https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
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https://m.edsoo.ru/7f06e8ce

JJIMHBI OTPE3Ka, paCCTOAHUC
MCXKY TOYKaMU

[TonymnockocTs U yroJ. Bunbl

bu6mmoreka [IOK

8 Y|
YIJIOB. KISMEPEHHC BT https://m.edso0.ru/36862bf3
yTJIOB
TlonymnockocTts 1 yroi. Buabl

9 H:};“ Usme eHI/IC}:eJ'II/IIII/IHIl bubmmorexa [IOK
yHIOB. P https://m.edsoo.ru/21ce4ff2
YTIIOB
TlonymmockocTts 1 yroi. Buabl

10 no}l;n Usme eHI/Ie}:eJ'II/I‘—II/IHJI bubmorexa [IOK
yr ' P https://m.edsoo.ru/ce214e34
YTJIOB
BepTI/IKaJ'IBHI)Ie U CMCKHBEBIC

11 nel. [lapamiensHbie 1 bubmorexa LOK
e https://m.edsoo.ru/7399faea
MEPIEHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

12 11, [TapasuienbHbIe 1 bubmmorexa TTOK
yrIbL Hap https://m.edsoo.ru/5c2c0dff
MEPIEHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

13 11, [TapasurensHble U Eubmorexa HOK
YrJIpL- Hap https://m.edsoo.ru/4a4bf678
MEPIEHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

14 11, [TapasuriensHble U Eubmorexa HOK
yrJIpL Hap https://m.edsoo.ru/84ee61de
MEPICHIUKYIISPHBIC TPSMbIC
BeprukanbHbie B CMEKHBIE

15 nel. [lapaienpHele U Eubmorexa HOK
yrJIpL- Hap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIISPHBIC TIPSIMbIE

16 buccekrpuca yria Bubmmorexa LIOK

https://m.edsoo.ru/da5e003c
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bubnuoreka [IOK

o brccexrpica yrna https://m.eds00.ru/557998af
bubnuorexa [JOK

18 brccexcrprica yra https://m.edsocI)_.[ ru/5ea89182

19 Jlomanas. Bunpl JoMaHBbIX. bubnuorexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl JOMaHBbIX. bubnuotexa [JOK
JnvHa nomaHo# https://m.edsoo.ru/91fe52bc
Muoroyronsauku. [Tepumerp

21 MHOroyroJjpHuKa. [lonsrtue o bubnuoreka [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/0Oaab8dfc
MHOTOYT'OJIbHUKaX
Muoroyronsauku. [Tepumerp

99 MHoOroyrojbHuka. [ToHsTue o bubnuoreka [JOK
BBIMYKJIBIX U HEBBIMTYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [Tepumerp

23 MHoroyrojibHuka. [Tonstue o bubnuorexa [JOK
BBIMYKJIBIX U HEBBIMYKJIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [Tepumerp

24 MHOroyrojsHuka. [Ionstue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

25 MHoOroyroJjpHuka. Ilonarue o bubnuoreka [IOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOTOYTI'OJIbHUKAX

https://m.edsoo.ru/3e269ed8
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26 HNHCTpyMEHTBI 111 U3MEPEHUN bubnuorexa [IOK
U [TIOCTPOCHUH https://m.edso0.ru/333ech98

97 HNHCTpyMEHTBI 111 U3MEPEHUN bubnuorexa [JOK
U NTOCTPOCHUHU https://m.edso0.ru/26b0a806
KonTtposnsHas paboTa o teme
"Hauana reomerpumn.

28 [Ipocrenmme reomeTpudecKue bubnuorexa [JOK
(burypsl u UX CBOICTBA. https://m.edsoo.ru/aalb7981
N3mepenne reoMeTpu4ecKux
duryp"

29 Menunana, 6GuccekTpuca u bu6moreka [IOK
BBICOTA TPEYTOJIbHHUKA https://m.edso0.ru/9ae97099

30 Menunana, 6GuccekTpuca u bu6moreka [IOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyroJbHUKOB bubamorera LOK

https://m.edsoo.ru/8e04a02f
[TepBrIit 1 BTOPOU MpU3HAKU bubnuoreka [IOK

32
paBEHCTBA TPEYrOJILHUKOB https://m.edsoo.ru/0f5d60af

33 [TepBrIit 1 BTOPOil IPU3HAKU bubnuoreka [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [TepBrIit 1 BTOpOil IpU3HAKU bubnuoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/34f8650e
[lepBblii 1 BTOpO TPU3HAKU bubnuoreka [JOK

35
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285

36 IlepBelii 1 BTOpPOI IPU3HAKU bubnuoreka [IOK
PaBEHCTBA TPEYTOJIBHUKOB https://m.edso0.ru/79753cdf

37 PaBHOOeipeHHbIE bubnuorexa [IOK

TPECYTrOJIbHUKHU U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9
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PaBHOOEIpeHHBIC bubnuorexa [JOK
38 .
TPEYrOJIbHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOe1peHHbIC bubnuorexa [JOK
39 .
TPEYrOJIbHUKH U UX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [Tpu3Hak paBHOOEIPEHHOTO bubmmoreka [IOK
TPEYroJIbHUKA https://m.edso0.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubnuorexa [JOK
TpEyroJabHUKA https://m.edsoo.ru/bf564ab7
42 Tpernii npu3HaK paBeHCTBA bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/h4229637
43 Tperwnii npr3HaK paBeHCTBA bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49
Tperwnii npu3HaK paBeHCTBA bubnuoreka [IOK
44
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
@uUrypsl ¢ 0CeBO
45 cummetpuei. [Ipumepsl bubnuoreka [IOK
CHUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MHUpe
@uUrypsl ¢ 0ceBoO
46 cummetpuei. [Ipumepsl bubnuorexa [JOK
CUMMETPHUHU B OKPYKaIOILIEM https://m.edsoo.ru/a48cfOcd
MHUpe
47 KonTtponbHas padoTa o Teme bubnunoreka [JOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a%a78
bu6mmoreka [JOK
48 IT
APALICIEHOCTE [IPAMEIX https://m.edsoo.ru/a081482d
49 CBoiicTBa U IPU3HAKU bubnmoreka [JOK

apaJlICJIbHBIX ITPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U IpHU3HAKU bubnuorexa [JOK
NapaJuICIbHBIX MPSAMBIX https://m.edso0.ru/75899b52
51 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJuICIbHBIX MPSAMBIX https://m.edsoo.ru/e0fde699
52 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJuIeIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapajuIeIbHbIX MPSMBIX https://m.edso0.ru/070fd7db
54 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edso0.ru/5¢90c339
55 CymMma yrioB TpeyrojbHHKa Bubnmorexa [IOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yriioB TpeyroJibHUKa Bu6amorexa [IOK
https://m.edsoo.ru/7af6d9e6
57 Brenraue yribl TpeyrojibHUKa bubamorera LHOK
https://m.edsoo.ru/bc409f4f
58 Brenraue yribl TpeyrojibHUKa bubamorera LOK
https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YTIJIOB
59 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [JOK
BHEIIHUX YIJIOB BBIIYKIIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YTTIOB
50 MHOTOYTOJIbHHUKA U CyMMa bubnunoreka [JOK
BHEILHUX YIJIOB BBIIYKIIOTO https://m.edso0.ru/e638a510
MHOTOYTOJIbHUKA
61 CymMMa BHYTPEHHUX YTJIOB bubnmoreka [JOK

MHOTOYTI'OJIbHUKA U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOT'OYTI'OJIbHUKA

KonTtposnsHas paboTa o teme

bu6mmoreka [IOK

62 "I .C
APAILICIRHOCTE yMﬁ{a https://m.eds00.ru/40947485
YIJI0B MHOTOYTI'OJIbHUKA
[Ipu3Haku paBeHCTBA
63 MPSAMOYTOJIBHBIX bubmorera [JOK
PAMOYT https://m.edso0.ru/330d63ff
TPEYroJIbHUKOB
[Ipu3Haku paBeHCTBA
64 MPSAMOYTOJIBHBIX bubmorera [JOK
PAMOYT https://m.edsoo0.ru/0e1544dc
TPEYTroJIbHUKOB
65 [TeprieHIUKYIISAp ¥ HAKIIOHHAS brbmorexa [TOK
PHEHAHKYIED hitps://m.eds00.ru/957310000000000
CBOMICTBO M€eIHaHEI
66 MPSAMOYTOJIbHOTO bubnuoreka [JOK
TPEYroJIbHUKA, POBEAEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBOMCTBO M€IUaHbI
67 MPSAMOYTOJILHOTO bubnuoreka [JOK
TPEYroJIbHUKA, POBEAEHHOMN https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
68 [IpssMOYTOIBHBIN TPEYTOIBHUK bubnuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edso0.ru/52b57dof
69 [IpsAMOYTOIBHBIN TPEYTrOJIBHUK bubnuorexa [IOK
c yriioM B 30 rpamycos https://m.edsoo.ru/aec6d443
COOTHOILLIEHUS MEKTY
bu6mmoreka [JOK
70 CTOPOHAMH U yIJIaMU

TPEYTrOJIbHUKA

https://m.edsoo.ru/95db41f7
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COOTHOIIICHUS MEXKTY

71 CTOPOHAaMH U yrJIaMu brmiorexa LIOK
https://m.edso0.ru/5ea388d0
TPEYroJbHUKA
HepaBeHcTBO TpeyroJibHUKA.
72 HeiaBeHCTBO oanZ:IHe bubmmorexa LIOK
N https://m.edso0.ru/50fa9985
JIOMaHOM
HepasenctBo mexy
73 MEPIEHIUKYIIIPOM U bubnuorexa [JOK
HaKJIOHHOM. PaccTosHue ot https://m.edsoo.ru/7284chde
TOYKH 10 MPSIMOM
KonTposasHas pabora no
teMaM "[IpssMOyroyibHbIE
74 S bubmuorexa LIOK
https://m.edso0.ru/85f00be3
"T'eomerpruueckue
HepaBeHcTBA"
75 OKpyXHOCTb, XOPAbI U bubnuoreka [IOK
JIMaMEeTPbl, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJbI U bubnuoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edso0.ru/02406d49
B3anmMHoe pacnosioxxeHue
77 OKPY>KHOCTH U MPSIMOA. bubnuoreka [JOK
KacarenbHas u cexyias k https://m.edso00.ru/00d222d9
OKPYXHOCTH
B3aumHoe pacnosioxxeHue
78 OKPYXHOCTH U TPSIMOM. bubnunoreka [JOK
KacarenbHas u cexymas K https://m.edso0.ru/4f8753bb
OKPY>KHOCTH
79 B3aumHoe pacnonoxenue bubmmorexa LIOK

https://m.edsoo.ru/a52f2800
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OKPY>KHOCTH U MPAMOM.
KacarenbHas u cexymas k

OKPY>KHOCTHU
80 OKpyXHOCTb, BIUCAHHAS B bubnuorexa [JOK
yroJI https://m.edso0.ru/3767ac35
81 OKpyXHOCTb, BIUCAHHAS B bubnuotexa [JOK
yroa https://m.edso0.ru/f019e49b
[ToHsiTHE O TEOMETPUUECKOM
82 Mecte Touek. [Ipumepsl bubnuorexa [JOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IJIOCKOCTH
[ToHsiTHE O TEOMETPUUYECKOM
83 Mecte Touek. [Ipumepsl bubnuoreka [JOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha IJIOCKOCTH
84 OnucaHHasi OKPYKHOCTh bubnuoreka [IOK
TpPEyroJibHUKa, €€ [IEHTP https://m.edsoo.ru/f5b41bc7
85 OnucaHHasi OKPYKHOCTh bubnuorexa [JOK
TpPEyroJibHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
MeTto1 reoMeTpUYECKUX MECT
bu6mmoreka [JOK
86 TOYEK IPH PEIICHUU
https://m.edsoo0.ru/5894e7a4
TreOMETPHUYECKUX 3a/1a4
MeTo1 reOMeTPUUYECKUX MECT
87 TOYEK IPH PEIICHUU bubmorexa HOK
PP https://m.edso0.ru/784342d1
FEOMETPUUECKHX 3a]1a4
Meroa reoMeTpu4ecKux MECT
bu6mmoreka [JOK
88 TOYEK IIPH PELICHUN

TCOMECTPHUUYCCKUX 3ada1d

https://m.edso0.ru/05853a22
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Mero reoMeTpu4eCKUX MECT

89 TOYEK IIPU PELIEHUNA bubnmorera [TOK
PP https://m.edso00.ru/6903dff0
FEOMETPUUECKHX 3a]1a4
O60cHOBaHUS NPOCTEUIINX
MOCTPOCHUIA, dTAIIBI 3a/1aUN Ha
90 HOCTpoeHHsI elIeHUE 3a1a4 bubmorexa HOK
P P A https://m.edso0.ru/e511d730
Ha MMOCTPOCHUE IUPKYJIEM U
JIMHENKOH
O60cHOBaHUS MPOCTEUITNX
MOCTPOCHUI, 3TAIbI 3a7a41 Ha
91 IMOCTPOCHUSI, PEIICHUE 3a]1a4 brbmorexa [OK
P P a https://m.edsoo.ru/f3bfbf74
Ha MMOCTPOCHUE ITUPKYJIEM H
JIMHENKOH
KonTtponsHas padoTa o teme
"Ox HOCTb.
Py bubnuorexa [JOK
92 ['eomeTpuueckne MecTa TOUCK.
https://m.edsoo.ru/791dafc6
[TocTpoenus ¢ TOMOIBIO
UMUPKYJIA U JIMHEHKH"
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
93 WLTIOCTPHPYIOIIHNX CBS3U bubmorexa HOK
PHPYIO https://m.edsoo.ru/f0e38fa3
MEXAY pa3InYHbIMU TEMaMU
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
94 WIIIOCTPH UX CBS3U bubmorexa LIOK
PHPYIO https://m.edso00.ru/38a31139
MEXAY pa3InYHBIMU TEMaMU
Kypca
95 [ToBTOpeHue u oboOIIeHNE. bubnuorexa [IOK
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Pemenne 3amau,
WUTIOCTPUPYIOLINX CBSI3U
Me)Kl[y pa3JII/IllHI)IMI/I TeMaMHnu

Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WLTFOCTPUPYIOIINX CBS3H
MCXKAY pa3IMdYHBIMU TCMaMU

Kypca

bubmmoreka [{OK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHME 1 0600IIEHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIHNX CBS3H
Me>1<)1y pa3J'II/I"IHI)IMI/I TEMaMH

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567el

98

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3IMYHBIMU TEMaMU

Kypca

bu6moreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHME M 000OIICHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.edso0.ru/397d166b

100

[ToBTOpEeHME M 000OIICHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3InYHbIMU TEMaMU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a
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101 HroroBas KOHTpOJIbHASA 1 bubnuorexa [IOK
pabota https://m.edsoo.ru/fd50754a
[ToBTOpenue u oboOIIeHNE.

P

102 CHICHHE S, 1 Bbubnunorexa LIOK
HILTIOCTPHPYIOTIHX CBASH https://m.eds00.ru/971f7836
MCXKAY pa3jIMiYHbIMU TCMaMHU
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMmM, ero Npu3HaKu U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [TapamenorpaMm, ero nNpu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/4823807b
5 [IpsiMoyroasHUK, poMO, KBaapaT, ux 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsiMoyroapHUK, poMO, KBaApaT, UX bubnuoreka [JOK
7 . 1
MPU3HAKU U CBOMCTBA https://m.edso0.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBapaT, ux 1 bubnunoreka [JOK
MPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpssmoyronpHUK, poMO, KBaApaT, UX 1 bubnnoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/a6373aa2
bu6mmoreka [JOK
10 Cpeisis MM TPEYrobiika 1 https://m.edsoo.ru/6elbcbbb
bu6mmoreka [JOK
1 Cpeisis IMHHA TPEYrobiiKa 1 https://m.edsoo.ru/6b23a4c3
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Tpaneuus. PaBHoGenpenHas

bubmuoreka [JOK

12
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHOGenpeHHas bubnuorexa [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKH https://m.edso0.ru/17f960ca
bubmmoreka [{OK
14 Hpamoyrosbitas Tpanerits https://m.edso0.ru/3375c8f3
15 Cpennsisi TMHUS Tpaneuu bubmorexa HOK
pel parien https://m.edso0.ru/7963a7f5
bubmmoreka [IOK
16 Teopema dareca https://m.edso0.ru/342ea505
bu6moreka [IOK
17 Teopema Ganeca https://m.edsoo.ru/a2402d2b
18 Teopema 0 IpOMOPIMOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 mpONMOPUHOHATIBHBIX bubnuoreka [IOK
OTpE3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20 Lerrrp Macc TpeyrobHiica https://m.edsoo.ru/9cbcfo6c
bu6mmoreka [JOK
21 LleHTpaitbHO-CHMMETPHHHLIC PUIYPLI https://m.edso0.ru/8578076a
29 KonTtponpHas padoTa o teme bubnnoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Togo6ue TpeyroabHUKOB, bubnuoreka [IOK
ko3 duimeHT moaoous https://m.edso0.ru/19400684
24 IToobue TpeyroybHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mo1o0us TPEYTroNbHUKOB bubmiorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuoreka [JOK

26 [lpusHaxi 10700KA TpeYTOBHHKOB https://m.edsoo.ru/8db11ff7
bubnuorexa [JOK
27 [Tpu3naku mogo0ust TPEYrOJILHUKOB https://m.e dSO(])_.[ru 19ed11d5h
bubnuorexa [JOK
28 [lpusHaxy 1000KA TpeyrOBHHKOB https://m.edsocI)_.[ ru/152d2193
bubnuoreka [JOK
29 TpHsHaKH NOAOOH TPEYTOBHIKOR https:// m.edsocl)_.[ ru/23dc95f1
bubnuoreka [JOK
30 TTpH3HAKH ONO0HS TPEYTOILHUKOR https:// m.edsocl)_.[ ru/8d1d9d1i6
31 [Ipumenenne moao0ust MpU PEIICHUN bubmuorexa [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
32 [IpuMenenne moao00us MPH PEIICHUN bubnuorexa [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [IpuMenenne moo0us PH PEIICHUH bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [IpuMeHnenne moo00us IPH PEIICHUH bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [IpuMeHenne moao0us MPH PEIICHUH bubnuoreka [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenue mogooUs MPH pelICHUH bubnunoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenue noHsaTus npeoOpa3zoBaHus bubnnoreka [JOK
nmoA06us 1 MoA0OHBIX HUTyp https://m.edsoo.ru/aaf7e944
38 KonTposneHas paboTa o teme bubnuoreka [IOK
"[Tomo6ue" https://m.edsoo.ru/89c3236d
39 IHousatue mmomanu. CBoiicTBa bu6mmoreka [JOK

IUIOIIAJIe TeOMETPHUECKUX GUTYp

https://m.edsoo.ru/7af5b92e
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40 [TonsTue momaau. CBoiicTBa bubmuoreka [JOK
TUTOIIAJICH TEOMETPHUECKUX (PUTYP https://m.edsoo.ru/37a176¢c0
41 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaie reoMeTpuyeckux puryp https://m.edso0.ru/6004265a
IIpocreitmue dhopMyIIsl I IUIOMIAAN
42 Tpe OJII)HI/IKa(bHI;, Z’JIJIGJIOI‘ aMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edso0.ru/596ald0e
pomba u Tpanenun
TIpocreitmue hbopMyIIsl I IUIOMIAIN
43 Tpe OJII)HI/IKaq)Hz 'Znnenor aMMI: " bubmiorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpanenun
TIpocreiimue hbopMyIIbl I IUIOMAIN
44 Tpe OJ'II)HI/IKa(bHIZ Znﬂefor aMMI: " bubmorera [JOK
peyr - 11ap p i https://m.eds00.ru/9732274d
pomba u Tpanenun
TIpocreitmue hbopMyIIbl I IUIOMAIN
45 Tpe OJII)HI/IKa(bHI; z.]mefor aMMI: ! bubmorera [IOK
peyr - 11ap p ? https://m.edso0o.ru/e6458963
pomba u Tparnenun
TIpocreitmue hbopMyIbl I IUIOMAIN
46 Tpe OJILHI/IKa(bHI; :nnefor aMMI: ! bubmorexa LOK
peyr - 11ap p ? https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
TIpocTeiimume hbopMyisl I IUIOMAIN
47 Tpe OJ'ILHI/IKa(bHI; ;’Jmefor aMMI;I " bubmorexa LHOK
peyr - 11ap p ? https://m.edsoo.ru/eb691e04
pomba u Tparneuuu
IIpocreiime GopMyiibl I IUIOIAAN
48 Tpe OJ'ILHI/IKa(sz :JIJIleOF aMMI;I " bubmotera [JOK
peyr - 11ap p ? https://m.edsoo.ru/8b93cfba
pomba u Tpanenuu
IIpocreiimme hopMyIIbl 1T ILIOMIAINA
P Qopmyei 1 Hal bubnuoreka [JOK
49 TPEYTrOJIbHUKA, apajlIeIorpaMma,

pomba u Tparnenun

https://m.edsoo.ru/c35f544d



https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/c35f544d

[Ipocreiimme GopmyItbl s TUIOIA TN

50 TPEYroJbHUKA, apajljIeiorpaMma, bubmiorexa LIOK
poMGa i Tpanerm https://m.edsoo.ru/a3fobeld
bubnuorexa [JOK
>1 Tlnomau nonobHbix Guryp https://m.edsocI)_.[ ru/d8638f34
bubnuorexa [JOK
52 Tlowazei MoA0GHELX pHryp https:// m.edsocl)_.[ ru/2383022e
bubnnorexa [JOK
53 Tlrowazei MoA0GHEIX GHryp https:// m.edsocl)_.[ ru/See2a7d4
54 KounTponbnas paborta o teme bubnuoreka [IOK
"ITnomans" https://m.edso0.ru/05f10573
bubnuoreka [IOK
> Teopewa Iugaropa https:// m.edso;I ru/7f631f27
56 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [IOK
MPU PELICHUH MPAKTUYECKUX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenne Teopemsl [Tudaropa bubnuoreka [IOK
MpU PELICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/a9fhd79b
58 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MPU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MpU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopemsl [Iudaropa bubnunoreka [JOK
MpU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 IIponoprmoHanbHBIE OTPE3KHU B bubnnoreka [JOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/012ee582
62 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
MIPSAMOYT'OJIBHOM TPEYrOJIbHUKE https://m.edsoo.ru/al15549ea
63 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
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IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuyoHanbHbIE OTPE3KU B bubmuorexa [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK

65
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [JOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCHHYC, TAHT'CHC U

67 KOTa}I,-IFCHC OCTy Oro yria brbmmorexa [OK

poTo yr https://m.edso0.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
Cunyc, KOCHUHYC, TAHT€HC U
68 KOTaHT€HC OCTPOTO yria bubamorexa [JOK
poro yr https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTO yria Bubnmorexa [JOK
POTO T https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

70 Tpuronomerpudeckue GyHKITUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

71 Tpuronomerpudeckue GyHKIIUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KounTtponbHas pabora no teme

72 "Teopema ITudaropa n Havana bubmorexa HOK

P " P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUHU
73 Bnucanubie U LIEHTpaIbHBIE YTIIbI bubmmorexa [IOK
HEHTP "t https://m.edsoo.ru/ae5f890d
74 Bnucanubie U IeHTpaIbHBIE YTIIbI bbmmorexa [JOK
HEHTP e https://m.edso0.ru/d0233fa0
75 BrivcaHHBIE U IEHTPAJIBHBIE YIJIBI bubnuoreka [IOK
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https://m.edsoo.ru/ccaeedb0

76 Bnucanubie v IEHTpaIbHBIE YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTelIbHOU U XOpI0il bubmorexa LHOK
https://m.edsoo.ru/775efa2f
78 YToa Mex Ty KacaTeIbHOU U XOPJIOH bubmorexa HOK
https://m.eds00.ru/09166b3d
79 VYTibl MeXy XOpJaMu U CEKYITUMU bubmorexa HOK
https://m.edso0.ru/022e729c
80 VYTaBI MEXIY XOpAaMHU U CEKYIIIUMHU bubamorera LOK
https://m.edsoo.ru/84a32a80
81 Brincannbie 1 ONTMCaHHBIC bu6moreka [IOK
YEeTBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
82 Brncannbie 1 onMCaHHBIC bubmuorexa [JOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBolicTBa M MPU3HAKUA BIUCAHHOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBolicTBa M MPU3HAKUA BIMCAHHOTO bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/60435d9b
85 CBolicTBa U MPU3HAKUA BIIMCAHHOTO bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/cf9e646f
86 CBoiicTBa ¥ NIPU3HAKU BIMCAHHOTO bubnnoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacrionoxeHue 1Byx bubnunoreka [JOK
OKPYXHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK
OKPYKHOCTEN https://m.edso0.ru/42da86f2
89 Kacanune okpyxHocrein bubnuoreka [IOK
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https://m.edsoo.ru/4cbf4ff9

90 Kacauue ok HOCTEHN bubmorexa LOK
Py# https://m.edsoo.ru/52dcbe7d
01 OO011ue KacaTelbHbIE K ABYM bubnuorexa [JOK
OKPYXHOCTSIM https://m.edsoo0.ru/d2151a62
KoHnTponsHas padora o Teme "YTIisl
92 U 4ETBIPEXYIOJIBHUKA, CBSI3AHHBIE C bubmmorexa [TOK
pexyt | ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 0606meHue. Peenue
93 3a51a4, WUTKOCTPU [IUX CBA3U bubnmorexa LOK
’ PHpYIO https://m.edsoo.ru/74d89ab9
MEK]Ty Pa3IMIHBIMH TEMaMH Kypca
[ToBTOpenue u o6ob6menue. Pemenne
94 3a51a4, WUTFOCTPU IIUX CBS3U bubmorexa LOK
’ PHpYIO https://m.edsoo.ru/6d05bcd8
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6obmenHue. Pemenne
95 3a7a4, WUIFOCTPU UX CBSI3U bubmmorexa [OK
Aat, pupyrotit https://m.eds00.ru/51013847
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue
96 3a7a4, WUIFOCTPU UX CBS3U bubmiorexa LOK
Aat, PHpYIom https://m.edso00.ru/248181a0
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
97 3a7a4, WUIFOCTPUPVIOLINX CBI3U bubmnorexa [IOK
Aat, pHpyIom https://m.edsoo.ru/dad15fdc
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
98 3a7a4, WIIIOCTPUPYIOIINX CBI3U bubmnorexa [IOK
Aat, pHpyIom https://m.eds00.ru/6a69702b
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
99 IToBTOpenue u o6oOmmeHue. Pemenne bubnuoreka [IOK

3ala4, HJUTIOCTPUPYIOLIUX CBA3U

https://m.edsoo.ru/0f5b4b87
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MCXKAY pa3JIMYHbIMU TCMAaMH KypCa

[ToBTOpenue u o6o0menue. Pemenne

100 1 bubmmoreka [{OK
3a%at, WITIOCTPHPYIOIX CBASH https://m.edso0.ru/7942fc3c
MCXKAY pa3jIMdYHbIMU TEMAaMH KypcCa
bubmmoreka [{OK
101 Hrorosas koHTpoJsbHAs paboTa 1 httos://m.eds00.ru/c2695¢10
- [ToBTOpenue u 0606meHue. Peenue . BuGmiorexa LIOK
3aNat, WITIOCTPHPYIOMIHX CBA3H https://m.eds00.ru/b4981045
MCXKAY pa3jIMYHbIMU TEMAaMH KypcCa
OBIIEE KOJJMYECTBO YACOB I1O 102

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 CuHyc, KOCHHYC, TaHT€HC YIyIoB OT 0 1 bubnnorexa [JOK
no 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuoreka [JOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [IOK
) 1
3 OPMYIET IPHBCHCHHIA https://m.eds00.ru/98813486
bu6moreka [IOK
4 D 1
OPMYIIS! NPHBCACHIA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
eOpEMa CHHYCOB https://m.edso0.ru/820ebf06
bubnuoreka [JOK
8 T 1
eOpeMd CHIyCOB https://m.edso00.ru/000dd68f
Pemenue npaktuyeckux 3auad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmorexa HOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemienne npaktruueckux 3aaay ¢
bu6mmoreka [JOK
10 HCII0JIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMbI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne npakruyeckux 3amad ¢

11 HUCIIOJIB30BAaHUEM TCOPEMEI bubmorexa LIOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TCOPEMBI CHHYCOB
Pemrenne npakrnyeckux 3amad ¢
12 HCIIOJIE30BAHUEM TEOPEMBI bubmmorera [TOK
P https://m.edso0.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIbl It
13 HJII)O A T : OJ'IBHI/IK%,) A bubnmorexa LHOK
Haut Tpeyr ’ https://m.edso00.ru/009bf17e
napajuiesiorpamma
Tpuronomerpuyeckue GopMyIbl It
14 HJI'I)O agu T : onLHI/IK(i) A bubmorexa LOK
Haut Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiesiorpamma
Tpuronomerpuyeckue GopMyIbl It
15 HJI'I)O amu T : OJILHI/IK(: A bubmorexa LOK
HHaH Tpeyr ’ https://m.edso0.ru/c9e4273f
napajuiesiorpamma
Tpuronomerpuyeckue GopMybl I
16 HJII)O amu T : OJ'IBHI/IKE) . bubmmorexa [OK
Haut Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesiorpaMmma
bu6mmoreka [IOK
17 Popwmyia I'epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka [JOK
18 (6)) r
OpMyJa L epora https://m.edso0.ru/8fb80467
bubmuoreka [JOK
19 (6)) r
OpMyJa L epora https://m.edso0.ru/03b9324c
20 dopmyra IIOIIAIU BBITYKIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/e20462b0
21 dopmyrna IIIOIIAIU BBIITYKJIOTO bubnuoreka [IOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284



https://m.edsoo.ru/fd237192
https://m.edsoo.ru/66b247d5
https://m.edsoo.ru/009bf17e
https://m.edsoo.ru/3479efa2
https://m.edsoo.ru/c9e4273f
https://m.edsoo.ru/35e8ab1f
https://m.edsoo.ru/ad8e9d59
https://m.edsoo.ru/8fb80467
https://m.edsoo.ru/03b9324c
https://m.edsoo.ru/e20462b0
https://m.edsoo.ru/1b3f8284

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

22 "Pemenue TpeyroibHUKOB" https://m.eds00.ru/71316455
23 Xopsl ¥ TI0I0O0HBIE TPEYTOJILHUKHY B bubnuorexa [JOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEAECHUHN OTPE3KOB bubnuorexa [JOK
XopXa https://m.edso0.ru/9a6b9583
o5 Teopema 0 IpoN3BEAECHUN OTPE3KOB bubnnorexa [JOK
XopXa https://m.edso0.ru/3280910d
26 Teopemsl 0 MPOU3BENECHUH OTPE3KOB bubnnorexa [JOK
CEKYILHX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 MPOU3BENEHUH OTPE3KOB bubnuoreka [IOK
CEKYILHX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajpaTe KacaTeabHOM bubnmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBajpaTe KacaTeabHOM Bubmmorexa [JOK
https://m.edsoo.ru/d6df6c82
30 Teopembl UeBbl 1 Menenas Et?fs?/l;lr?::jigr(jlllfz 218dfa
31 Teopembl UeBbl 1 Menenas Et?{i?;lr?:cizgﬁll; 63c1be
32 Teopembt UeBsl 1 MeHnenas Et?i?;;f;igﬁila&aw
bubnnoreka [JOK
33 Homstite o romoTeti https:// m.edsocl)l. ru/14e624fd
34 KonTponeHas paboTa o teme bubnuoreka [IOK
"IToroOue TpeyronbHUKOB" https://m.edso0.ru/15177855
35 VYpaBHeHHE NPSAMOIN Ha MIOCKOCTH. bubnunoreka [JOK

YrnoBoit k03 HULUEeHT U CBOOOTHBIH

https://m.edsoo.ru/2dcfadéb
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YJICH, UX FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIIOCKOCTH.

N . bubnuorexa [JOK
36 vy 0
TI0BOH KOIpuieHT HUCBO OB https://m.edsoo.ru/fa4fb1b3
YJICH, X TEOMETPUUCCKUN CMBICTT
[TapannensHOCTH M
37 MEePIEHIUKYIISIPHOCTD MPSMBIX (depe3 bubnmorexa LHOK
P o b P P https://m.eds00.ru/6d686658
YTI10BOM KO3 (HULIHEHT)
bubmmoreka [{OK
38 vy
DABHEHHE ORPYRHOCTH https://m.edsoo0.ru/1658a6fd
Haxoxnenue nepeceueHui
39 OKPYKHOCTEN U IPSAMBIX B bubmorexa LOK
PYy# p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenue nepeceueHui
40 OK HOCTEH U MPSIMBIX B bubmorexa HOK
Py P https://m.edso0.ru/5777b234
KOOpJAMHATAX
41 dopmysia pacCTOSHUSA OT TOUKH JI0 bubnuoreka [IOK
psIMOM https://m.edsoo.ru/5ffdeecd
ITnomans mapasieirorpaMma B
42 KOO mniaTa; HOHHTI/IIC) 00 bubmnorexa [JOK
P » https://m.edsoo.ru/19f84dae
OPHEHTUPOBAHHOM TLIOIIAH
IIpumeHnenne MeTo1a KOOPAUHAT B
43 npaKTI/IquKI/I-o I/Ief{TI/I O]l;);IHHHbIX bubmorexa [IOK
p p p https://m.edsoo.ru/7b10a3a5
F€OMETPHYCCKHX 3a/1a4ax
44 KounTtponbHas pabora o teme bubnnoreka [JOK
"Meron koopauHat" https://m.edsoo.ru/b1271082
bu6mmoreka [JOK
45 B
CKTOPBI Ha TITOCKOCTH https://m.edsoo.ru/bd9a630e
46 CnosxeHne ¥ BBIYUTAHUE BEKTOPOB — bubnuorexa [IOK
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IIpaBUJIA TPEYTOJIbHUKA U
napajuiesorpamma

https://m.edsoo.ru/193ca346

CnoskeHne ¥ BEIYUTaHHE BCKTOPOB —

bub6mmoreka [{OK

47
HpaptLia TpeyroJibHitia https://m.edsoo.ru/01d8e6al
napajuiesiorpamma

bubmmoreka [{OK

48 h%

MHOZCHIE Bekropa Ha Ao https://m.edsoo0.ru/e540d478
bubmmoreka [{OK

4 K

o OOPAUHATHL BeKTOpa https://m.edso0.ru/2278518f
CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB,

50 HOKCHHE BEKTOPa Ha YHCJIO B bubamorexa [JOK
™ p https://m.eds00.ru/c492667b
KOOpIMHATaX
CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB,

51 HO’KEHHE BEKTOpa Ha YHCIIO B bubnmorexa [JOK
™ P https://m.edso0.ru/2560ab87
KOOpJUHaTaxX

59 [IpuMeHeHne BEKTOPOB B (PU3HKE, bubnuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [JOK
Paznosxenust BEKTOPOB 1Mo 6a3ucy https://m.edso0.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Paznoxxenust BEKTOpOB 10 6azucy https://m.edsoo.ru/cfe5295e

55 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Paznoxxenust BEKTOpOB 10 6azucy https://m.edsoo.ru/e1a50237
CkansipHO€ NMPOU3BEACHNE BEKTOPOB,

56 TE€OMETPUYECKUNA CMBICIT U bubnuoreka [IOK
BBIpaXKCHUE B IEKapPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIuHATaX

57 JAMcTpuOyTUBHOCTD CKAJIIPHOTO bubnuorexa [IOK
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MPOU3BEICHUS

https://m.edsoo.ru/0bcd3387

CkansipHOo€e NMpou3BEJICHUE U

bubmuoreka [JOK

58
IPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaIsIpHOTO
59 MIPOU3BEACHUS BEKTOPOB TSI bubnuorexa LIOK
p P https://m.edso0.ru/9d7b1240
HaxOJICHHUS JUTMH U YTJIOB
[IpumeHeHne CKaapHOTro
60 HpOI/I3BC CHUS BeKTl()) OB JIJISt bubmmoreka LIOK
p A poB A https://m.eds00.ru/99791584
HaxXOJICHUS JITUH U YTJIOB
[IpuMeHeHne cKansipHOTO
61 MIPOU3BEICHUSI BEKTOPOB IS Bubnuorexa LTOK
p g POB A https://m.eds00.ru/894c1248
HaxOXXJICHUS JITUH U YTJIOB
62 Pemenne reomerpruyueckux 3aaay ¢ bu6moreka [IOK
MOMOIIBIO CKAJISIPHOTO MTPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpruyueckux 3aaay ¢ bubnuoreka [IOK
MOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonTtponsHas padoTa o treme bubnuoreka [JOK
"Bektopsr" https://m.edso0.ru/55678a9d
65 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubnuoreka [JOK
BBIYMCIIEHUE UX AIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYT'OJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edsoo0.ru/2517463d
67 [IpaBunbHBIE MHOTOYT'OJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/a16f6e98
69 Yucno m 1 1arMHa OKPYKHOCTH bubmiorexa LIOK

https://m.edsoo.ru/78b4dc48
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bubmuoreka [JOK

70 HHeno it ATHIa OKPYKHOCTH https://m.eds00.ru/82573¢7
71 JInvHa 1yru OKpyKHOCTH brbmmorexa LOK
https://m.edso0.ru/3c2983f9
bub6mmoreka [{OK
72 Jlniza SyrH OKpYAKHOCTH https://m.edsocI)_.[ ru/4eb62ffb
bu6mmoreka [IOK
73 Papuannas mepa yria https:// m.edSO(])_.[ ru/d3b68dca
bubmmoreka [{OK
4 Pamansas Mepa yria https:// m.edSO(])_.[ ru/e97f0369
75 [Imomane Kpyra u €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomane Kpyra u €ro 3J1€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edso0.ru/10a2b760
77 [lnomane Kpyra u €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edso00.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 omasei (GUryp, BKIFOYAFOIINX Eubmrorexa HOK
https://m.edso0.ru/1f673d06
AJIEMEHTHI Kpyra
Brruncienue nepumMeTpoB u
79 momasei (GUryp, BKIFOYAFOIINX Eubmorexa HOK
>EMEHTHI Kpyra https://m.edsoo.ru/adbcd171
80 KonTposbnas o Teme "J{nuna bubmuoreka [JOK
OKPYXHOCTH U Iuionaab kpyra'" https://m.edso0.ru/0353e638
bu6mmoreka [JOK
81 Hentpanbias cumMmerpis https:// m.edsocI)_.[ ru/e63ff8f2
82 LleHTpasibHO-CUMMETPUYHBIE (PUTYPbI Bubmmorexa LIOK

https://m.edsoo.ru/5dbbfd1f



https://m.edsoo.ru/825e73c7
https://m.edsoo.ru/3c2983f9
https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/d3b68dca
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f

bubmuoreka [JOK

83 I1
OBopoT https://m.edsoo.ru/a59548ae
bubmmoreka [{OK
84 0]
cepat CUMMETprA https://m.edsoo.ru/de5f1903
[ToBTOpenue u o6o0menue. Pemenne
85 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H Bubnuotexa LIOK
’ https://m.edsoo.ru/46bcel28
MEXIy pa3InIHBIMUA TEMaMH Kypca
86 @urypsl, CHMMETPUYHBIE bubnuorexa [JOK
OTHOCHUTEIILHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bu6moreka [IOK
87 IT i
APAJLICTILHBIH TEpEHoc https://m.edso00.ru/3b681983
88 IlousaTue OBMKEHMS U €r0 CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 P
aBEHCTBO puryp https://m.edsoo.ru/aba7d464
90 [IposiBieHus CMMMETPUH B IPUPO/IE, bubmuorexa [JOK
JKUBOTIMCH, CKYJIBIITYPE, aPXUTEKTYPE https://m.edso0.ru/92b823fd
Komnozuiun aBKeHUH bubnuorexa [JOK
91 .
(TIpocreiinue mpruMeph) https://m.edsoo.ru/2a4a2ha8
[ToBTOpenue u o6o6meHue. Pemenue
92 3a7a4, HILTFOCTPH HX CBSI3H bubmmorexa [IOK
At PHpYIOt https://m.edsoo.ru/efefead3
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
93 3a7a4, HILTFOCTPH HX CBSI3H bubmmorexa [IOK
At PHPYIOt https://m.edsoo.ru/c58e409e
MEeXAY pa3uIHBIMUA TEMaMH Kypca
IToBTOpenue u o6oOmmeHue. Pemenne
bu6mmoreka [JOK
94 3a]1a4, WJUIIOCTPUPYIOIINX CBS3H

MCXKAY pa3JIMYHbIMU TCMAMH KypCa

https://m.edsoo.ru/54d14267



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBTOpenue u o6o0menue. Pemenne

95 3aJ1a4, WUIFOCTPU UX CBSI3U 1 bubmorexa [IOK
A8 prpytomt https://m.edsoo.ru/a78455c5
Memny pa3JII/I‘IHI)IMI/I TCMaMHnu Kypca
[ToBTOpenue u o6o0menue. Pemenne
96 3a/1a4, WLIFOCTPH UX CBS3U 1 bubmorexa HOK
A, PHpYIOI https://m.edsoo0.ru/2e7695cf
Memny pa3JII/I‘IHI)IMI/I TCMaMHnu Kypca
[ToBTOpenue u 0606meHue. Peenue
97 3aJ1a4, WUIFOCTPU [IUX CBSA3U 1 bubmorexa [TOK
; puUpYyro https://m.edso0.ru/6383d98a
MC)KI[y pa3J'II/I‘-IHBIMI/I TEMaMHUu Kypca
[ToBTOpenue u o6obmenue. Pemenne
98 3aJ1a4, WINIFOCTPH [AX CBA3U 1 bubmiorexa HOK
’ PHPYIO https://m.edso0.ru/89c5365f
Me>1<)1y pa3J’II/I"IHI)IMI/I TEMaMHU Kypca
[ToBTOpenue u o6obmenue. Pemenne
99 3a7a4, WUIFOCTPU X CBS3HU 1 bubmorexa HOK
fad, pHpytomt https://m.edsoo.ru/0dcedafl
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6obmenHue. Pemenne
100 3a7a4, WUIFOCTPU X CBS3HU 1 bubmorera [IOK
Aad, PHPYIOI https://m.edso0.ru/27b735e9
MEXIy pa3InNIHBIMUA TEMaMH Kypca
bu6mmoreka [IOK
101 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/073bef5d
[ToBTOpenue u o6o6menHue. Pemenue
102 3a7a4, WUIFOCTPUPVIOLINX CBI3U 1 bubmotera [JOK
Jadq, pupyrom https://m.eds00.ru/1852817¢e
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 0011Iero 06pa3oBaHus

I'eomerpus

6.1

PacriozHaBaTth u3yueHHbBIE TeoMeTpUueckrue (QUrypbl, OINpeneisITh HX
B3aUMHO€  pAaCIOJIOKEHHE, M300pa’kaTh TeOMETpUYecKHe  (Urypsl,
BBIIIOJIHATE YCPTECIKHU 110 YCIOBUIO 3aJa4H. H3MCp$ITI) JIMHEHWHBIE U YIJIOBBIC
BEeTMUMHBL. PemiaThb 3aaa4u Ha BBIYUCICHUC JIWH OTPE3KOB M BCIWMYHUH
YTJIOB

6.2

Henate TpyOyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYUH IPEAMETOB B
peaIbHON KHM3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmnuarth pazmepsl
3THX 0OBEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTtpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaThbcsi MpHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB MpPHU PEIICHUU
3a1au

6.5

[IpoBoauTh JOTMYECKHUE PACCYKIEHUS C UCTIOJIb30BAHUEM I'€OMETPUUECKHIX
TeopeM

6.6

Ilonp30BaThCs IIpU3HAKaMH PABCHCTBA IMPAMOYI'OJIBHBIX TPEYIrOJIbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBGI[éHHOfI K THUIOTCHY3€C IIPAMOYI'OJBHOI'O
TPEYroJbHUKA, B pCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenensaty napauieIbHOCTh MPSAMBIX C MOMOUIIBIO YIJIOB, KOTOpHIE
obpazyer ¢ HuMH cekymasd. OmnpeaensTe NapauIeIbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW JI0 TOYEK
JIpYroul mpsiMou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCIICHUA WM HaXOJUTb 4YHMCIIOBBIC H 6YKB6HHI>IG 3HAa4YCHUA
YrjloB B TCOMCECTPHUYCCKUX 3aJadaxX C HCIOJb30BAHUCM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJioB, O6pa3OBaHHBIX npu
IepeccUYCHNn ABYX napaJisiCJIbHBIX MMpAMBIX ceKymeﬁ. Pemate
IMPAKTHUYCCKUC 3a1a4Y1 Ha HAXOKACHUC YITIOB

6.10

Bnagers noHATHEM T€OMETPUYECKOTO MeECTa TOYEK. YMETh ONPEHEIAThH
OUCCeKTpUCY yIJla W CEpPEeIUHHBIH MEepHeHIMKYIAp K OTpe3Ky Kak
TFE€OMETPUYECKHUE MECTa TOUEK

6.11

qDOpMYJ'II/IpOBaTB ONpCACIICHUA OKPYKHOCTH H Kpyra, XOopAbl U OWaMCTpa




OKPYXXHOCTH, IIOJIb30BAaTbCd MX CBOMCTBAMU. YMETh IIPUMEHATH 3TH
CBOMCTBA IIPU PEILICHUU 3a4a4

Bilagers noHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIBHMKA OKPYKHOCTH, YMEThb
HaxoauTh e€ ueHtp. llonp3oBarecs (hakTamMu O TOM, YTO OMCCEKTPHCHI

6.12 YIJIOB TPEYTrOJbHHKA IMEPECeKAIOTCSl B OJHOW TOYKE, W O TOM, YTO
CepeMHHbIEC NEPIIEHIUKYISPbl K CTOPOHAM TPEYroJIbHUKa MEePEeceKaroTcs B
OJHOM TOUYKE
Bitagets noHATHEM KacaTeIbHON K OKPYKHOCTH, II0JIB30BAaTHCA TEOPEMOM O
6.13 MEPHEeHIUKYJIIPHOCTU KacaTelbHOW W pajuyca, NPOBEAEHHOIO K TOYKE
KacaHus
6.14 [Tonp30BaThcsi  MPOCTEHIIMMH ~ TEOMETPHUYECKUMHU  HEpPaBEHCTBAMH,
' TMOHUMATh UX MPAKTUYCCKUNA CMBICT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOCHUS C MOMOIIBIO LUPKYIIS
' U JIMHEUKHU
8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpust
6.1 Pacno3sHaBath OCHOBHBIE BHJBI YETBIPEXYTOJIbHUKOB, WX 3JEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMM MPHU PEIIEHUH T'€OMETPUUECKHX 3a/1a4
6.2 [IpuMeHsTh CBOMCTBA TOUKM IEpeceYeHUs] MEAMaH TPeyroyibHHUKa (LeHTpa
' Macc) B pelIeHUH 3314
BiageTe noHsATHEM CpeAHEN JIMHUU TPEYroJIbHUKA U Tpaneuuu, IPUMEHATh
6.3 WX CBOWCTBAa NpPU PELICHHM TreoMeTpudeckux 3agad. Ilonb3oBaThes
' teopemoil daneca U TEOPEMO O IPOMOPLUOHATIBHBIX OTPE3KAX, IPUMEHATH
WX JJIs1 PELICHHS TPAKTUYECKUX 3a7a4
6.4 [IpumensTs  mpu3Haku  1OAOOMS  TPEYrOJbHUKOB B PEIICHUU
' F€OMETPUUECKHX 3a/1a4
[Tonb3oBatbest Teopemoit [ludaropa ams pemieHUs TEOMETPUUYECKUX U
6.5 npakTuyeckux 3agad. CTpOUTh MAaTEMATUYECKYI0 MOJENb B MPAKTUYECKHUX
' 3a/1ayax, CaMOCTOATENbHO AENIaTh YepTEX M HAXOAUTh COOTBETCTBYIOLIUE
JUTMHBI
Brnagets mnoOHATHSMM CUHYcCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKA. [lob30BaThCAd 3THUMHM MOHATUSIMH IS
peuleHus MpakTUYECKHUX 3a]1a4
6.7 Boruncnsate (pa3auuHeIME cioco0amMu) IOl TPEYrOJbHUKA U TUIOIIA TN

MHOTOYTOJIBHBIX (GUryp (IOJB3YsACh, I/I€é HEOOXOIUMO, KaJIbKYJIATOPOM).




[IpuMeHATH NOy4EHHBIE YMEHHUS B IPAKTUYECKUX 3aa4ax

6.8

Biagets NOHATHUAMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, HCIOJIB30BAaTh
TEOPEMBI O BIIMCAHHBIX YIJax, yriax MeXay XopJamu (CeKyLIIUMH) U yrie
MEK/ly KacaTeJIbHOM U XOPI0M IIPHU PELICHUH T€OMETPUYECKUX 3a1a4

6.9

BirageTs nmoHATHEM ONMMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAHHOTO YETHIPEXYTOJIbHUKA PH PELICHUU 3a4a4

6.10

[IpuMeHsTH MOTyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIENH JUIS 33Jad pPEaTbHON KM3HM WM TIPOBOAUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM I0J00UAN TPUTOHOMETPHH (TIOIB3YSCh, TAE
HE00X0IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kox
NpoBePsieMoOro
pe3yJabTara

6

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX VIJIOB, HAXOJUTh C HX
MOMOIIBIO  Pa3IMYHBIC  AJIEMEHTHl  MPSIMOYrOJBHOTO  TPEYrOJIbHUKA
(«pemieHue TPSMOYTOJBHBIX TPEYTOJBHHUKOBY). HaxomuTe (¢ MOMOIIBIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETaOMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXKAECTBOM JUIS HAXOKJIEHUSI COOTHOIIEHUN MEXIY
TPUTOHOMETPUUYECKUMHU BEIHMUYNHAMU

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB U KOCHHYCOB Ui  HaXOXKJEHUS
pa3UYHBIX JJIEMEHTOB TPEYroJbHUKA («pEIICHHE TPEYrOJbHUKOBY),
MPUMEHSTH UX MPU PEHICHUH T'€OMETPUUECKUX 3a7a4

6.4

Bnagerp mnonstusMu npeoOpa3oBaHHs TOJ00MSA, COOTBETCTBEHHBIX
3NeMeHTOB TMoa00HbIX (uryp. Ilomp3oBaThes cBoiicTBaMH — MOJOOUS
MIPOU3BOJILHBIX (DUTYpP, YMETh BBIUUCIATH JJIMHBI M HAXOAWTHb YIJBl Y
noaoOHbIX uryp. [IpuMeHsaTs cBOIiCTBA MOJOO0US B IPAKTHUECKUX 3a/1a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOILIEM MUPE

6.5

ITonw3oBaThCs TCOPEMaMH (6] IMPOU3BCACHUHA OTPC3KOB Xopa, 0
MMPOU3BCIACHUN OTPC3KOB CCKYIIUX, O KBAApATEC KacaTeJIbHOMN

6.6

ITonb30BaThcs BEKTOpaMH, MOHUMATh MX NEOMETPUYECKUN U (U3NUECKUI
CMBICJI, IPUMEHATh X B PEIIEHUH F€OMETPUYECKUX M (U3UYECKUX 3a/ad.
[IpuMeHATh cKansipHOE NMPOU3BEACHHUE BEKTOPOB Il HAXOXKJIEHUS JUIMH U
yTJI0B

6.7

Ilonp30BaThcsl METOJIOM KOOpAWUHAT Ha IINIOCKOCTHU, IPUMCHATH €TI0 B
PCHICHNU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3a0aY




BJIaI[eTB NMOHATUAMU IMPABUIIBHOI'O MHOI'OYI'OJIbHHUKA, AJIMHBI OKPYXXHOCTH,
JJIMHBL AYyrd OKPYXHOCTH H paI[HaHHOfI MCpPbI yIjia, YMCTb BBIYHCIATH

08 IJIOIIAAb Kpyra M ero 4acred. IIpumeHsATs nOJNydeHHbIE yMEHHUSA B
MIPAaKTHUYECKUX 3a/1adax
6.9 HaxomuTh OCHM WM LEHTPBl CUMMETpHH (GUTYp, NMPUMEHSTH BIKCHUS
' IUIOCKOCTH B IIPOCTEHIINX CITydasx
[IpuMeHATH NOJTydYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4ECKUE
6.10 MOJENIH U1 3aad peajlbHOM JKW3HM M IIPOBOJUTH COOTBETCTBYIOLIWE

BBIYMCIICHUSI C TMPUMEHEHHEM NOJOOHSIH TPUTOHOMETPUYECKUX (DYHKITHIA
(momB3ysICh, i€ HEOOXO0IUMO, KAJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COJeP:KAHUSA
6 I'eomerpus
Havanphbie noustus reomerpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yrou. Bujuel
6.1 yriaoB. BeprukaneHble W CMexHbIE yriael. buccektpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie Gurypel. OCHOBHBIE CBONCTBAa OceBOM cummeTpuu. llpumepsr
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OcHOBHBIE OCTPOEHMSI C MOMOUIBIO LUPKYJSA U JTUHEHKH. TpeyronpHuk. BricoTa,
' MearaHa, OMCCeKTpurca, X CBOICTBa
6.4 PaBHOOGe1peHHBIN U PaBHOCTOPOHHHI TPEYTrOJIbHUKH. Hepasenctso
' TPEYroJbHUKA
6.5 CpoiicTBa M MpHU3HAKU PABHOOEIPEHHOIrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTrOJBHUKOB
6.6 CBolicTBa M TPU3HAKKA TNapauieNbHBIX NpsAMbIX. CyMMma YIJIOB TPEYroJIbHHKA.
' BaemHue yriel TpeyrojbHUKa
[IpsimoyronpHblii  TpeyrojJbHUK.  CBOMCTBO  MeAMaHbl  MPSIMOYTOJBHOTO
6.7 TPEYrOJbHUKA,  IPOBENEHHOM K  rumoTeHys3e. [Ipu3Hakum  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSAMOYrobHbBIN TPEYroJabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OoJibIlleM Yyrjie | OOJbIICH CTOPOHE TPEYroJbHHUKA.
IlepnenuKyIIsAp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yria u cepeilMHHBIN EPIEHAUKYIIAP
' K OTPE3KY KaK T€OMETPHUYECKUE MECTA TOUEK
6.10 OKpyXHOCTb U KpyI, XOpZla U JUaMeTp, UX CBOWCTBA. B3anmHOe pacnonoxenue
' OKpYKHOCTH U npsimoii. KacarenbHast 1 ceKylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIMCaHHas B Yroji. BnucanHas M onMcaHHas OKPYKHOCTHU
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHOOOKast Tpamenus, e€ CBOWCTBa M mNpu3HaKkH. lIpsmoyrosbHas
Tpaneuus
6.4 Meron yaBoenus Menuansl. LlenTpanpHas cummerpus. Teopema @aneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [lomobue TpeyrompHuKOB, KO3 ¢unuent momodbus. IlpusHakum 1OHOO0HMS
' TpeyroJibHUKOB. [IprMeHeHre noqo0us Py pelIeHNH MPAKTUIECKUX 33124
6.7 DopMyITsl IS TUIOIIAIHM TPEYroJbHUKA, apajlieiorpaMma, poM0Oa 1 Tparnenium
6.8 CaoiicTBa miomiaaen reomerpuueckux Guryp. OTHOIIEHHE TUTOAAeH MOJ00HBIX
' ¢puryp
6.9 Brrunciienue 1iomane TpPEyroJabHUKOB W MHOTOYTOJBHUKOB Ha KJIETYaTOMU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopembl Iludaropa mpu pemeHuu
' MPaKTHYECKHX 33719
CuHyc, KOCHUHYC, TaHIE€HC OCTpPOro yriia MpsMOYTrOJIbHOTO TpPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpudeckue (QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpalibHBIE YIJIbI, YroJl MEXIY KacaTelbHOW U XOPIOH. YTkl
' MEXIY XOpJIaMH U CEeKyITUMU
6.13 Brnucannbie 1 onMcaHHbIE YETHIPEXYTOILHUKHI
6.14 B3anmuoe pacronokenue nByx okpyxkHocrted. Kacanme okpyxknocren. OOmue
' KacaTelbHbIE K IBYyM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEACHHUS
6.2 Pemenune tpeyronpHuKoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pernenue
' MPAKTUYECKUX 3aJa4 C UCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeoOpazoBanue nomooms. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeNEHUH OTPE3KOB XOPJ, TEOPEMBI O INPOU3BEIACHHHM OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, anmuHa (MOJynb) BEKTOpa, COHANPaBJIEHHBIE BEKTOPbI, MPOTHBOIOJI0XKHO
6.5 HaIIPABJICHHBIE BEKTOPBIL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepauuu HaJ BekTopamu. PasnokeHne BEKTOpa IO ABYM HEKOJIMHEAPHBIM
BEKTOpam
6.6 Koopmunatsel BekTopa. CkansipHOE€ IpPOU3BEACHHUE BEKTOPOB, IPUMEHEHUE JUIf




HaxOXXIACHUA JJIMH U YI'JIOB

JlexapTOoBbl KOOPAMHATBI Ha IIOCKOCTH. YPaBHEHMS IPSAMONM U OKPYKHOCTH B

6.7 KOOpJMHATAX, TEPECeYCHHE OKPYKHOCTEH M MPSIMBIX. MeTo] KOOpAWHAT M €ro
NPUMCHCHHUE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKA
6.9 JlnvHa okpyXHOCTH. ['pajycHas W paauaHHas Mepa yria, BBIYMCICHHUE JUIHH YT
' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa
6.11 JIBUKEHHsT IUIOCKOCTH W BHYTPEHHHE CHMMETpUH Guryp (dIeMeHTapHbIC

npencrasienus). [lapamnensHeiil nepenoc. IloBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMH: MHOKECTBO, ITOJMHOKECTBO, ONIEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 33/1a4 U3 IPYTUX YU€OHBIX PEAMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAsS JPOOb,
CTaHJAPTHBINA BUJ YMCJA, palliOHAIbHOE YHCIIO, MPPAlMOHAIBHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM 4YHCIC IpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKIMH, TPOMEKYTKHM 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATH TMOHATHAMHU: TpsiMasl MPONOPHUOHATBHOCTb, JIMHEHHAS
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napaboJa, runepooia; yMeHue CTpouTh rpaduku GyHKUIUH, UCTIONb30BATh
rpaduKy Ui OTPENEeNICHUS] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue ONICpUPOBATH NMOHATUAMMU: NTOCICAOBATCIIbHOCTD, apI/I(bMeTI/I‘-ICCKaﬂ
U TeoOMETpUuYecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM 4YHCJIE€ 3a/lad M3 JIPYruX Yy4eOHBIX MPEIMETOB U peaibHOM
KHU3HN

YMeHnue pemiats 3a/1a4i pa3HbIX TUIOB (B TOM YHCJE HA MPOLEHTHI, I0JIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIENOBAaTh IIOIYYEHHOE pEUICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBath MOHATUAMU: (PHUTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYrOJIBHHUKH, MPSIMOYTOJBHBIA TPEYroJbHUK, MEINaHa,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCJIC W3 MOBCEIHEBHOW JXU3HU, Ha HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEX1y IPSIMbIMU, TEPIICHINKYIISAP, HAKIOHHAS, IPOEKLHUs, ogooue Guryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue ONCpUpOBaTh IOHATHUAMU: JJIMHA, PACCTOAHUC, YI'OJI (BCJ’II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa NpAMOYTOJIBHOTO TapaJuICICIIuIcaa; YMCHUC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
IpOCTPaHCTBCHHLBIC (bI/IprBI OT DPYKH, C IIOMOIIbIO LIepTé)KHI:,IX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarh MOHATUAMU: MPSMOYIOJIbHASL CUCTEMA KOOPJIMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIBI, cpeiHee apu(MeTHIecKoe, Menana, HanboJIbIIee U HauMEHbIIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHbIX MPOLIECCOB U SIBJICHHI; yYMEHHME pAclO3HAaBATh W3MEHYHBBIE
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXO.)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXxOJUTh  BEPOSTHOCTH  CIHy4alHBIX  COOBITM B  ONbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM;, YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa W C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKH IOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PacCIo3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPHHU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kox

HpOBepﬂEMblﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, MPOLEHTHI, OECKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTndecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TIPaBHJIa OKPYTIICHHS, IPUKUIKA U OIIEHKA Pe3yJbTaTa
BBIYHCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nensiM nokaszateneM. CTeneHb ¢ palllOHaAIbHBIM ToKa3aTesneM. CBoiCTBa
' CTeTNeHH
2.3 MHorousIeHBI
2.4 AnrebOpaundeckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBus ¢ apudMeTHUEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEeHHs 1 HEpaBEHCTBA
3.1 Lensle u ApoOHO-paoHanbHble ypaBHEHU. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Lensle u apoOHO-panmoHanIbHble HepaBeHCTBa. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 UucnoBsle MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas nporpeccuu. Dopmyna CiI0KHBIX TPOICHTOB
5 OyHKIMH
Oyukuus, crnocodsl 3aaanus Gpynkuuu. 'paduk ynkuuu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpomMexyTk MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl M MHUHUMYMBI (DYHKIIHU.
HauOoubiiee u HauMeHblee 3HaueHHe (PyHKIUU Ha TPOMEXKYTKE
6 KoopauHaTsl Ha MpsAMOil U TIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexkapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






