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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX Pa3[elOB IIKOJILHONM MaTeMaTHKH,
MMEIOIIUNA CBOEH 11eNIbl0 00€CTeUnTh U3yYeHHE CBOWMCTB M pa3MepoB (UTyp, UX
OTHOIIEHW M B3aUMHOE pAaCIHOJIO)KEHHE, ONUpAeTCsl Ha  JIOTHYECKYIO,
J0KazaTebHyl0 JuHUIO. [[eHHOCTh M3yueHHs FeOMETPUU Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAMUTD
JI0Ka3aTeIbHbIC PACCy X ACHUS, CTPOUTh JOTUUECKUE YMO3AKIIOUECHUS, I0KA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccy X AeHuss «OT TPOTHUBHOTO», OTJIWYaTh CBOMCTBA OT IPHU3HAKOB,
dopMmynupoBaTh o0OpaTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JIUHUS UMEET ISl yryOJIEHHOT0 N3yYeHUsI MAaTEMaTUKH.

[lenbro M3y4yeHuss TeOMETPUU SIBIISICTCS UCIIOIb30BaHUE €€ KaK MHCTPyMEHTa
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a]a4, BCTPECUAIOIINXCSI
B peanbHOM KuM3HU. OOyyarmMiics JOJDKEH HAy4YUThCS  ONPEACINIAThH
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATH CIIOBAMH YEPTEX WM PUCYHOK, HAWUTH
IJIOMIA b  3€MEJIBHOTO0  y4YacTKa, pPacCUUTBIBaTh  HEOOXOJUMYK  JUTMHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyemble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUMUCIUTENIbHAS JIMHUS B M3yYEHUU T'€OMETPUH.
[Ipu pemieHuun 3amay MPAKTUUYECKOTO XapakTepa OOyYarolIUiics yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Oco6eHHOCTh Yy4eOHOTO Kypca YITyOJIEHHOTO U3yYEHHUS TEOMETPUH COCTOUT
B TOM, YTO O00yUaroIIuecs He MPOCTO 3HAKOMSTCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIIecTBYIOIKUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH M3ydaroTcs Ha OoJiee riIyOOKOM YpOBHE, a 00yUaroIrecs: MpuooOpeTaroT
YMEHHSI, MOMOTAIOUIME MM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPeIMETax, Mpexae Bcero pusnke u nHPOpPMAaTHKE,
a TaK)Ke IMOJIb30BAThCSI MOJYYEHHBIMU 3HAHMSIMU MPU PEUICHUU MNPAKTUYECKHUX
3a/1au.

CornacHo ydeOHOMy IMaHy B 7-9 kinaccax wu3y4aercs YriayOJIE€HHbBIN
y4eOHbBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAST CISAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpyKHOCTBHY,
«Yetbipéxyronbaukny, «Ilogoduey», «dnmeMeHTsl TpUuroHomeTpumny, «lLmomaan», a
Takke «MeToa koopauHaT, «BexTopsy, «IlpeobpasoBanust MI0CKOCTHY.

Ha wusyuenue yudeOHoro kypca «Il'eomerpusi» orBogutcs 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezleni0), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HayvaJsa reomerpuu

Hctopusi BO3HUKHOBEHUSI M pa3BUTUA reomeTpuu. HavanbHble NOHSATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. [loHaTtue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUU.

B3anMmHOe pacnonoxkeHue To4ek Ha NpsMon. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOUKAMH.

[Tonymnockocts W yroid. Buael yrno. HM3mepeHue BEIUMYMH YTJIOB.
BeprtukanbHbie U cMexHbIE Yribl. [lapamienbHble U EPICHANKYJISAPHBIE MPSIMBIE.
Paccrostnue ot Touku 10 nipsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. JlnuHa nomanoi. MHoroyronsHuku. Ilepumerp
MHOTOYyTOJbHUKA. [TOHATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpeaCTaBICHHS O pPaBEHCTBE (QUTYpP, HUX PACIHOJIOKEHUH,
CUMMETPHHU.

[Ipocrenmme noctpoennsi. UHCTpyMEHTBI JIs1 U3MEPEHHUM U TIOCTPOEHHUIM.

TpeyrojibHUKH

Bunbl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJBHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHWE. Meauana, OwuccekTpuca ©  BbICOTa
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNPHU3HAKKM PABEHCTBA
TPEYrolbHUKOB. PaBHOOEIpEHHBIC TPEYroJbHUKU W UX CcBoicTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTOJIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXKy CTOPOHAaMHM W yIJlaMH TpeyroJyibHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CUMMETPUY B OKPYKAIOIIEM MUDE.

IapaniaensbHbie npamMbie. CyMMa yIriioB MHOTOYT0J1bHUKA

[TapannenbHOCTH MPSAMBIX, HCTOPUYECKUE CBEAECHHUS O MOCTyJiare EBknnaa u
o ponu JloOaueBCKOrO B OTKPHITUM HEEBKIMAOBOW reomerpuu. CBOWCTBa H
MPU3HAKU HapaJyiedbHbIX NpsiMbix. CymMMa yIrJioB TpeyroibHuKa. BHeniHue yribl
TpeyroibHuka. CymMmMa BHYTPEHHHMX YTIJIOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroJyibHbIE TPEYTro0JbHUKH

[Ipr3Hakyn paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJBHUKOB. llepneHaukymnsap u
HakJI0HHasg. CBOMCTBO MEAWaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyroabHblil TpeyroJabHUK ¢ yriioM B 30°.

OxpyxHOCTH



[IoHATHS OKPYKHOCTH M Kpyra. ODJIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTD,
paauyc, quaMeTrp, XOpla, UX CBOMCTBA. B3auMHOE pacIlONOXEHUE OKPYKHOCTH U
npsamon. KacarenpHast m cexymass K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAHHAas B
yroil. [Ipocreiiime nocTpoeHus ¢ MOMOIIBIO LIUPKYJIA U JIMHENKHU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. bHCCEKTpHUCa yriia U CEpeNNHHBIN NEPIEHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKPYKHOCTb TPEYrOJbHUKA, €€
HEHTpP. MeTox reoMeTpUYECKUX MECT TOUEK MPH PEIIEHUH T€OMETPUUYECKHUX 3aaY.

IHocTpoeHus ¢ NOMOMIbLIO HMPKYJISI M JTMHEH KU

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STaIbl
3a/lauy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TOCTPOCHUE LIUPKYJIEM U JTUHEHKON.

8 KUIIACC

YeThIpEXyroabHUKU

[TapamnenorpamMm, ero mnpusHaku © cBoiicTBa. [IpsMOyrojsbHHK, pPOMO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanerusi. PaBHOOenpeHHas Tpamemus, eé
cBoMcTBa U npu3Haku. [IpsmoyronpHas Tpanenus. CpenHss JUHUS TPANICLIHH.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTrOJbHHKA.
Teopema o nepeceueHNN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O NPONMOPUHOHAIBHBIX OTpe3Kax. Teopema
Bapunbona 171 IpOon3BOIBHOTO YETHIPEXYTOJIBHHKA.

LlenTpaibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[Togobue TpeyroabHUKOB, KoddduimeHt momodus. Ilpusnaku momoOus
TpEeyrodbHUKOB. [IpuMeHenne momo0us TpU pEHICHUH TEOMETPUYECKUX W
MPAKTHYECKUX 33/1a4.

Inomann

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJAEH TEOMETPUUYECKUX (QUTYP.
[Tpocretimue GopMyIbl IS TUIONIAAA TPEYTONbHIKA, MapauieiorpaMMa, pomoa u
tpanenun. [Inomanu momo6HbIxX ¢puryp. OTHOIIEHNE TIOMAAEH TPEyTOIHbHUKOB.

Teopema Iudaropa

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 3a/1a4.

JJIeMeHTbl TPUTOHOMETPUH

CuHycC, KOCHHYC, TaHT€HC MU KOTAHIE€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuueckue ¢yHkuuu yrinoB B 30° 45° u 60°
[IponopuroHaibHBIE OTPE3KHU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYroJIbHUKHU, CBI3AHHbIE ¢ OKPY’KHOCTHIO



Brniucannble ¥ LEHTpaJIbHBIC YIVIBL, YIOJ MEXIY KacaTelbHOM U XOpIOH.
Yrael MeXAy XOpAaMU U CeKyllMMU. BhnucaHHble M ONMCAaHHBIE OKPY’KHOCTHU
TPEYTrOJIbHUKA W YETBIPEXYTrOJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJbHNKA. B3auMHOE pacnoyiokeHHe IBYX OKpykHocTel. Kacanue
okpyx’HocTei. OO1Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° po 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opmynbl  OPUBEICHUS. Pemenne
TPEYroJbHUKOB. TeopeMa KOCHHYCOB M TeEOpeMa CHHYCOB. PemieHue
MPaAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUECKONM ONTUKH.

Tpuronomerpuyeckue bopmynbl s IUVIOIIA AN  TPEYrOJIbHHKA,
napajuiesiorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOme TpeyroibHUKOB

Xopapl u  MOAOOHBIE TPEYrOJIBHUKKM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopemMa O KBaJpaTe KacarelabHOW. [IpuMeHeHHne mpu pemeHur TeoOMETPUUECKUX
3aga4d. Teopembl UeBbl 1 MeHnenas. [lonsiTue 0 roMoTeTHN.

MeTtoa KOOpAMHAT

VYpaBHeHUE MPSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT U CBOOOIHBIHI
YIeH, MX TeOMETpPUYEeCKUid cMmbich. [lapamienbHOCTh W NEPIEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 yIIoBoM KO3 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxokaeHue rmnepecedeHnii OKpPYKHOCTEU H
MpsAMBIX B KoopauHaTax. Popmyna pacCTOSHHUS OT TOYKHM A0 npsmou. Ilnomans
napajjieniorpaMmMa B KOOpPAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeneHnne MeTo/1a KOOPAUHAT B MIPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3aja4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHME M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyrojibHUKA U NapajieorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIO B
koopauHatax. [IpumeneHne BeKTOpoB B PU3HKe, LIEHTP MaccC.

[lonsitTue o Oasuce (Ha T™IOCKOCTH). PasiioxkeHus BEKTOpOB MO Oasucy.
CkansipHoe IpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHUIl CMBICI U BBIpAXXCHHUE B
JNEKapTOBbIX KoOpAuHATax. JIUCTpUOYTUBHOCTH CKaJIPHOIO IPOMU3BEIICHUS.
CkamgpHoe TpOM3BEICHUE U mOpoenupoBaHue. lIpumMeHeHue CKaISIPHOTO



[IPOM3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JJIMH U yriaoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOIIBIO CKaJIIPHOr0 IPOU3BEICHHUS.

JJIMHA OKPYKHOCTH M IVIOINAAb KPYyra

IIpaBunbHbBIE MHOIOYrOJBHUKH. JlnuHa  OKpyxHOCTH. I'panycHas u
paguaHHas Mepa yriia, BBIUMCIIEHUME [UIMH Iyr OKpyxkHocTed. [lmomans kpyra,
cekTopa, cermeHTa. Mcropuueckue cBeieHus 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIAU Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuass cummerpusi. LlenTpanbHo-cumMmMmeTpuunbie Gurypsl. [ToBoporT.
OceBas cummetpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBeHcTBO Quryp. I[lposiBieHus
CUMMETPUHU B NPUPOJAE, KUBOIMUCH, CKYJIbOTYpE, apxurekrype. Kommnosunuun
IBUKEHUH (mpocTeitiue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTATBI OCBOCHMS IPOTPaMMbl [0 MAaTEMaTUKE
XapaKTEPU3YIOTCS B YACTHU:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOILICHUEM K  JIOCTHXKEHUAM  POCCUHUCKHUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHHUIO ITHUX
JTOCTH)KCHUH B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMSI:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pacCyXICHUM, YMEHHUIO BHUICThH
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTE HAYYHOTO MO3HAHMS:

OpPHEHTAallMEd B JICSITEIbHOCTH HA COBPEMEHHYI) CHCTEMY HAy4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAayKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUA M 3HAYMMOCTH U1 PAa3BUTHUSA LIMBHIM3ALMUU,
OBJIQJICHUEM SI3BIKOM MATE€MAaTUKH U MAaTE€MaTHUYECKOM KYJIbTypOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONMOJYyYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3M0pPOBBSI, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (30pOBOE  THTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIeH Ccpeibl, IMJIaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEJACTBUM JJISI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
100aJIBbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUHMAILHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEO0OXOUMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHUMU, (HOPMYJIUPOBATH UJICH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUH KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0CBOEHHMS MpPOrpamMMbl 10 MaTEMATUKE HA YPOBHE OCHOBHOIO
oO1mrero oOpa3oBanusi y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3YIOIIHECs OBJIaJICHUEM YHUBEpCaJIbHBIMU
MO3HABATEIbHBIMU  JEHUCTBHUSIMU,  YHUBEPCAJIbHBIMU  KOMMYHHKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCAJIBHBIMU PETYJISITUBHBIMU JI€CTBUSMU.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUA
ba3oBble Jornueckue AecTBUA:

BBISIBJISITH UM XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUH MEXKAYy TMOHATUAMH, (OPMYJIUPOBATH
onpeiesieHUs] TIOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIY,
OCHOBaHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;



BOCTIpUHUMATh,  (QOPMYIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBIIAITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSAX U YTBEP)KICHUSX, MpEAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNaTh BBIBOJBI C WCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHNUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOTO), TPOBOJAUTH CAMOCTOSTENIBHO JIOKA3aTeNIbCTBA MaTEeMAaTUYECKUX
(akTOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BbIOMpaTh cmoco0 peimieHuss y4eOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHWs, BBIOMpAaTH  Hawboysiee TOAXOASAMIMA C  Y4ETOM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbCcKue AelCTBHS:

UCTIOBh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (POPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH MO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOIONIEHUS,  HUCCJENIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIbTATOB, BHIBOJAOB M 0000IIECHUH;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoIlecca, a TaKKe BbIIBUraTh
IPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JAHHBIX,
HEOOXOUMBIX JIJISl PELICHUS 33/1a4U;

BBIOMpATh, aAHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (opmy mpencTaBieHHS WHGOpPMAIMM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMHu, TuarpaMMaMu, HHOM rpaduKkoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(MOPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WITH
copMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



BOCIIPUHUMATH U (DOPMYJIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOJy pEUICHUs 3aJadd,
KOMMEHTHUPOBATH TIOJyYCHHBIN Pe3yJIbTaT;

B X0/1€ 00CYXXIEHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXKTAaeMOW TEMBI,
npoOJieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAICICHHBIE Ha IIOHMCK
pEIICHHS, COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMH JPYTUX YYaCTHHUKOB
auanora, oOHapy’>KMBaTh pa3liMuuMe U CXOACTBO MO3UIMI, B KOPPEKTHOH (dopme
GopMynUpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHHUS,

NPECTABIIATh PE3ylbTaThl PEIICHUS 3a/ladud, dKCTICpUMEHTA, MCCIIEAOBaHus,
IPOEKTa, CaMOCTOSITENLHO BHIOWpaTh ()OpMAT BBICTYIUICHHS C Y4E€TOM 3ajad
Npe3eHTAllMU 1 0OCOOEHHOCTEH ayIMTOPUH;

IIOHMMATh M HCIIOJIH30BaTh MPEHUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl TMPU peHICHUH Y4YeOHBIX MaTeMaTHYECKUX 3ajad, NPUHUMATh IIEJh
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH OpPTaHU3AIMI0 COBMECTHOW paloTHI,
pacmpenensiaTh BUABI padoT, JTOTOBapHBAaThCS, OOCYXKIATh MPOIECC U PEe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE); BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJMHUPOBATH CBOU JEUCTBHUS C APYTrUMHU YJI€HAaMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yjibTaTa W KayecTBO CBOEro BKJaJa B OOIIMIA pe3ylbTaTr IIo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTuBHBIE YHHBepcaJIbHbIEe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX U YUYEOHBIX CUTyaIlUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUH (MHANBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOSATEILHO COCTABJIAThH IUJIAH, aJTOPUTM pEIIeHHs 3anadu (WU ero
4acTh), BBIOHMpATh CIOCOO pEIICHUS ¢ Y4YETOM HMEIONIUXCSA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
penieHui ¢ y4éToM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHbI HHTEJJIEKT:

BJAJI€Th COCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3ysbTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPHU PEIICHUU 3a1a4yH,
BHOCUTh KOPPEKTUBBI B JICSITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIBHOCTU MOCTABICHHOW LIEIU U
YCIOBUAM, OOBACHITh MPUYMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BbIp@)KaTh 5MOLMHU TMPU HM3YyUYEHUH MaTEeMaTHYECKMX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY PEIIEHUs 3a/1a4u.

NPEJMETHBIE PE3YJIBTATbBI

K xoH1y o0yuenust B 7 kjiacce 00y4YarOIIUIACs MOTYUUT CIASTYIONINUE MPEIMETHBIC
pEe3yAbTaTHI:

Pacno3naBaTh W3ydeHHBIE TeOMETpUYEeCKUE (UTYpPBI, OMNPEAesiTh UX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb T'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YTJIOBBIE BEIUYHUHBI.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHHBIX W YTJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSAJIKY BETUYHHBI.

CtpouTth 4epTeKHu K FEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHHS C UCIOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[lonb30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYIOJbHOIO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1au.

Onpenenste NapaieIbHOCTD NMPSMBIX C IIOMOIIIBIO YTII0B, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajieabHOCTh NPSIMBIX C MOMOIIbIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM MPSIMOMU 10 TOUYEK APYTrOM MPSAMOM.

Pemrate 3a1aumn Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJb30BAaHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
[IEPECEYEHNN [IBYX IapajUIeIbHBIX MPSAMBIX CceKylenl. Pemare mpakTuueckue
3a7]a4M Ha HaAXOXKJICHUE YIJIOB.

Brnanerp monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTpHUCY yIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK r€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThest moHsITHEM reoMeTpuyeckoro Mmecta Touek (I'MT) mpu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPU PEIICHUHN 3a]1a4.



@opMynUpPOBATh ONPEACICHUS OKPYKHOCTU M Kpyra, XOpAbl U JuaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJECTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSITH
JTU CBOMCTBA IIPU PELICHUU 3a1ay.

Bnagers NnoHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKTHl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYIrOJIbHUKA IIEPECEKAIOTCS B OJJHON TOYKE.

Brnagers noHsaTHeM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
Jloxa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY)KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSATH 3TO B PELICHUM I'€OMETPUYECKUX 3a1a4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C IMOMOILBIO LIUPKYJISA U
JINHEWKMU.

K xonmy oOydenus B 8 kiacce o0Oyyaromuics TMOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
N0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3a/1ad. Pa3znudyarsb
NpU3HAKU U CBOMCTBA MapayiesorpaMma, pomoa u mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEIIEHUU F€OMETPUUECKUX 3a]ay.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEINAH TPEYTOJIbHUKA (LIEHTpa
Macc) B pEUICHUH 3a/1ad.

Brnanerp noHsiTHEM CpeHEN JIMHUM TPEYTOJAbHUKA U Tpaneluuu, NIPUMEHSThH
UX CBOWMCTBA NIpPHU pELICHUH T'€OMETPUYECKHUX 3ajaad. lcmonb3oBaTh Teopemy
Qajieca 1 TEOpEMY O NPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JUIS PELICHUS
IIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh LEHTpaJbHO-CUMMETPUYHbIE (UTYPHl U HCIHOJIB30BaTh HX
CBOWCTBA MPH PEIICHUH 3a/1a4.

Bnagers moHsATHSAMH MOAOOMS TPEyroJbHUKOB, Kod(@duiueHTa mnoaolus,
COOTBETCTBEHHBIX 3JIEMEHTOB IIOJIOOHBIX TPEYTOJBHUKOB. MIMETh IIpeicTaBlIEHNE O
npeobpazoBaHuu noao0us U 0 moAoOHBIX ¢urypax. Iloap3oBaThcsl mpU3HAKAMU
no00Us TPEyroJbHUKOB MPU PEIICHUH TeOMETpHUYecKux 3aaad. Jloka3plBaTh U
MPUMEHSATH OTHOIIEHHS TPOIOPLMOHAIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IprMeHsATh T0100ME B IPAKTUYECKUX 3a7a4ax.

BbIBOAUT, W  HKCHONB30BaTh MpocTeWIIne (QopMysbl JUisl  IUIOLIAAU
TpEYrojbHUKA, NapaiesiorpaMma, pomoa u Tpaneuuud. Beraucisate (pa3nuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroJdbHUKA M IUIONIAAM MHOTOYTOJBHBIX (UTyp
(monp3ysch, r€e HEOOXOAMMO, KalbKyJIATOPOM). 3HATh OTHOLIEHWE IUIOUIaJeH



NOJO0OHBIX (UTYp W MPUMEHATH MPU peuieHUuH 3aaad. [IpuMeHsATh mojgydyeHHbIe
YMEHUS B IPAKTUYECKUX 3aJa4ax.

[lonb3oBaTecst Teopemoi I[ludaropa nns pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKux 3anad. CTpPOUTh MAaTEMAaTUYECKYH0 MOJEIb B NPAKTHUYECKUX
3a71a4ax, CaMOCTOATENBHO JEIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBL.

Bnagers noHATMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIja, yria MEXKIy
KacaTeJIbHOM U XOpJOW, OIMCAHHOM M BIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a1a4.

[IprMeHATh NOyYEHHBIE 3HAHMWS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIH IS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOLIME BHIYUCICHUSA
C TNpUMEHEHUEM TMOA00US U TPUTOHOMETpHUM (MOJB3YSICh, TIA€ HEO0OXO0IUMO,
KaJIbKYJISITOPOM).

K xoniry o0yuenus B 9 kiacce o0ydaromuics NOIYyYUT CIEAYIOIUE TPEAMETHBIC
pPE3yIABTATHI:

3HaTh TPUTOHOMETpPUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
MOMOUIBIO PA3JIUYHBIE AJIEMEHTHl MPSIMOYTOJIBLHOIO TPEYroJibHUKA («pelIeHue
PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoUTh (C MOMOIIBIO KATBKYISATOPA) IITUHBI
M YTJIBI JUTSl HETAOJUYHBIX 3HAUCHHI.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXKJEHHUSI COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSTh HUX IS
HAXOXKJICHHS PA3JIUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PELUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TEeOMETPUYECKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA MpH
pEUIEHNY MPAKTUYECKUX 3a/1a4.

[IprMeHATh TPUTOHOMETPHIO B 3a7]a4aX HA HAXOXKIAEHUE IUIOLIAAN, BBIBOAUTH
U BIAJETh TPUTOHOMETPUYECKUMHU (POpMyIamMHu [JIs IJIOMIATd TPEYTOJIbHUKA,
napajienorpaMmma, poM0a, Tpamnemuu, BEIBOJIUTh U MPUMEHSTH hopmyy ['epoHa u
dbopMyITy JUTSI TUIOIIAIA BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmerp mnpeacraBieHWEe O TOMOTETHM, NPUMEHATh B MNPAKTHYECKHUX
CUTYyaLUsIX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpEMBI O BIHCAHHBIX YTIJAX, yIVIAX MEXAY XOpAaMH
(CexyuMu) U yriie M1y KacaTeJIbHOM U XOPAOH NpH pEelIEHUH T€OMETPUUYECKHUX
3aga4. Jloka3pIBaTh M MNPUMEHITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
MIPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBAJIpaTe KacaTeIbHOM.

Brnanerb moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh € YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BraaeTs NOHATUAMHM YriaoBoro koddduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 dulrieHTa ¢ BO3pacTaHUEM U YOBIBAaHHUEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJaud, CBS3aHHBIE C MAPAJUIETBHOCTBIO U
MEPIEHANKYJIAPHOCTBIO TPSMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHHEM TOYEK
IIEPECEUCHUS.

BrIBOIUT W BIAAETh YpPaBHEHUEM OKPYKHOCTH. McCHonp30BaTh METON
KOOPAMHAT I HAaXOXIACHMS I[EPECEUYCHUN OKPYKHOCTEH W NpsAMBIX. Bianers
dopMynamMu paccTosiHUS OT TOYKHM [0 MPSAMOM, IUIOMIAAM MapajieJorpamMmma B
KOOpJMHATaX, UMETh MOHATHE 00 OpHEeHTHpPOBaHHOHN miomanu. Iloap3oBaTbes
METOJAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX W TMPAKTUUYECKUX 3adad. [IpuMeHsATh MeTon KOOpAMHAT B
NPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1a4aX.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOKaTh Ha YHWCJIO, BIaJAETh NpaBWJIAMH TPEYroJIbHUKA M NapajuiejorpaMmma.
Bianerp nmpakTUYECKMMHU MHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMU BEKTOpa. Bianerb CIOKEHHMEM U BBIYMTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAWHATAX.

Nmets npencraBienue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
0asucy. PacknaapiBaTh BEKTOpPhl CHJI C TOMOIIBIO TPOCHUPOBAHUS |
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJydYeHHbIE 3HAHUSA B
npocTermnx GU3ndeckux 3agadax.

Bnagers NoHsATHEM CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCi €r0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NnpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
U1 HaXOXJECHUsI UIMH U yriIoB. Pemare reomerpuyeckue 3ajadyv C MOMOIIBIO
CKQJISIPHOTO IIPOM3BEeICHUS. VICIonp30BaTh CKaIsipHOE NPOU3BEIACHUE BEKTOPOB B
anreOpanyecKuxX M PU3MICCKUX 3a/1auax.

Bianerp NOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI 1YTH OKPYKHOCTH W PaJMaHHON MEPBHI yIJa, BBIYUCIATH IUIOMAb Kpyra u
ero yacreil. [lonumare cmbica uyucina m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
peIIeHNH TPAKTUYECKUX 3a4ad. 3HAaTh HCTOPUUYECKHUE CBEJCHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxoauth ocu, IEHTppl CUMMETpPHUH (GUTYp, LEHTPHl MOBOPOTA, HAXOIUThH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHHS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKHUX 3a1a4.

IIpuMeHATh NONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOLINE BBIUUCICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, TAE
HEO0OXO0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM nu(ppoBLIE
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreiimme
1 reoMerpuueckre (pUrypsl U X CBOICTBa 28 1 brommorexa [TOK
P yp ) https://m.edsoo.ru/78c146¢c4
N3mepenune reoMeTpuIecKux BeTUIHH
bu6moreka [IOK
2 T 1 1
DEYTOILHIIH ? https://m.edsoo.ru/78c146c4
3 [TapamnensHocTh. CyMMa yrioB 15 1 bubmuorexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMOyTroabHBIE TPEYTOJBHUKI 7 bubmorera [IOK
pPAMOY pey https://m.edsoo.ru/78c146c4
5 I'eomeTpuueckue HepaBeHCTBA 5 1 bubmotera [JOK
p p https://m.edsoo.ru/78c146¢4
Okpy>xkHOCTb. ['eoMeTpruecKrue MecTa
6 Touek. [locTpoeHus ¢ MOMOIIBIO HUPKYJIS 18 1 bubmotera [JOK
T p HIPIO THPKY https://m.edsoo.ru/78c146¢c4
W IMHEHKH
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 10 1 bu6mmoreka [JOK
3HAaHUU https://m.eds00.ru/78c146¢c4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. bubnuoreka [JOK
1 q 22 1
CTRIPEXYTOMBHIKH https://m.edsoo.ru/a5cb98eb
bubmmoreka [IOK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Tnowaze 16 ! https://m.edsoo.ru/a5cb98eb
Teopema Iludaropa n Hauana bubnuoreka [IOK
4 18 1
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eThIPEXYTOJLHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHUE, 0600IIEHNE, CHCTEMAaTH3AITUS 10 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

Kouu4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 P 22 1
CHICHHE TPEYTOJILHIIKOB https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 I1 12 1
OA100UE TPEYTOMLHHKOB https://m.edsoo.ru/dddde230
bu6moreka [IOK
3 Meron koopauHat 10 ! https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 Bexropsi 20 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> JUTHHa OKPYKHOCTH H ILIOWIALE Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JlBIKEHNS LIOCKOCTH 10 https://m.edsoo.ru/dddde230
. [ToBTOpeHue, o6o0IIEHNE, 12 1 bubnnoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrpoasubie | IlpakTHueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

| Hcropust BOSHUKHOBEHUS U | bubnuorexa [JOK
pa3BUTHS TEOMETPUUA https://m.edsoo.ru/925af86b
HavansHbie TOHSITHSA

2 reoMetrpun. Touka, npsimas 1 bubmorexa OK

pHH. > 1P ’ https://m.eds00.1u/659¢4331
OTPE30K, JIyd
HavansHbie TOHSITHS
3 reoMetrpun. Touka, npsimas 1 bubmorexa OK
pHH. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
ITonsarue 06 akcuome,

4 TeopeMe, I0Ka3aTelbCTBE, 1 bubnuoreka [IOK
ONpEeCIICHUH, CBOWUCTBE, https://m.edsoo.ru/3d223477
MIpU3HaKe
B3anmMHoe pacnosioxeHue

5 TOYeK Ha nmpsMoi. 3mepenue | bubnuoreka [JOK
JUIMHBL OTPE3Ka, PACCTOSAHUE https://m.eds00.1u/92b776f1
MEX]ly TOUKAMH
B3aumHoe pacnonioxeHue

6 TOYEK Ha npsmMoil. 3mepenue | bubnnoreka [JOK
JJIMHBI OTPE3Ka, pACCTOSIHUE https://m.edso00.1ru/9c¢500788
MEX]Ly TOUKAMH

7 B3aumnoe pacnonoxenue | bubnuorexa [IOK

TOYEK Ha npsmMoil. 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
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

JJIMHBI OTPE3Ka, paCCTOAHUC
MCXKY TOYKaMU

[TonymnockocTs U yroi. Bunabl

bubmmoreka [{OK

8 yriioB. 3mepenue BenunH hitps//m.cdsoo.r/36862b 63
YIIIOB o '
[TonymmockocTs U yroi. Bunbl Bu6 110K

HOINOTEKA

9 yriioB. U3mepenne BenunH https:/m.edsoo.rw/2 1 cod 2
yTJIOB T '
[TonymockocTs 1 yrois. Bunabl Bu6 110K

HOINOTEKA

10 yrioB. 3mepenne BennunH hitps://m.cdsoo.ru/ce? 1 4e34
yTJIOB o '
BeprtukanbHbie 1 CMEKHBIE Eu6 LIOK

nOINOTEKA

11 . ITapame e
M PAILICIIBHBIC 1 https://m.edsoo.ru/7399faea
MEePIEeHANKYISIPHBIE TTPSMbIEC
BepTukanbHbie U CMEKHbBIE BuG 1OK

HOJIMOTEKA

12 T
YIIIBL. HapailICIbHRIC 1 https://m.edsoo.ru/5¢2c0dff
MEePIEeHANKYISIPHBIE TTPSMbIC
BepTukaibHbie U CMEXKHbBIC Bu6 10K

HOJIMOTEKA

13 CIT e e
YUIRL HapaJlICIbHpIC 1 htps:/m.edsoo.ru/4a4bf678
MEePIECHANKYISIPHBIE TTPSMbIC
BepTukaibHbie U CMEXKHbBIC Bu6 1OK

nOJIMoTEKA

14 1T
YHIbL HAPALTCILHbIC 1 https://m.edsoo.ru/84ee61de
MEepIEHIUKYISIPHBIE MTPSMBIE
BepTukaibHbie U CMEXKHbBIC Bu6 1OK

HOINOTEKA

15 Nl
YIBL HApAJUICILHBIC 1 https://m.edso0o.ru/d04bb9c5
NEepIEHUKYISIPHBIE TPSMBbIE

16 buccekrpuca yria Bubmmorexa LIOK

https://m.edsoo.ru/da5e003c¢



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
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bubmuoreka [JOK

17 Bbuccekrpuca yria https://m.edsoo.ru/557998af
bubnuorexa [JOK

18 buccekrpuca yrna https://m.edsoclfru/ 5¢a89182

19 Jlomanas. Bunpl JIoMaHBbIX. bubnuorexa [JOK
Jnuna 1oMaHON https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl 1oMaHbIX. bubnuoreka [JOK
JnvHa nomaHo# https://m.edsoo.ru/91fe52bc
Muoroyronsauku. [Tepumerp

21 MHOroyroJjieHuKa. [Ionstue o bubnuoreka [IOK
BBIIYKJIBIX ¥ HEBBITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp

” MHOroyrojbHuka. [Toustue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBIMYKIIBIX https://m.edso0o.1ru/27b15065
MHOI'OYT'OJIbHUKaX
Muoroyronsauku. [Tepumerp

” MHoOroyrojsHuka. [Toustue o bubnuoreka [JOK
BBIITYKJIBIX U HEBBITYKIIbIX https://m.edsoo.ru/5cc7a352
MHOI'OYT'OJIbHUKaX
Mmuoroyronsauku. [lepumerp

24 MHOroyrojsHuka. [lousatue o bubnuoreka [IOK
BBIITYKJIBIX ¥ HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOI'OYT'OJIbHUKaX
MHuoroyronsHuku. [Iepumerp

25 MHOroyrojbsHuka. [Tonstue o bubnuoreka [IOK

BBIITYKJIBIX U HECBBIITYKIIBIX
MHOT'OYT'OJIbHUKAX

https://m.edsoo.ru/3e269ed8



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8

HNHCcTpyMEHTBI 1711 U3MEPEHUM

bubmuoreka [JOK

26 U IIOCTPOCHUH https://m.edsoo.ru/333ecb98

7 HNHCTpyMEHTSI 111 U3MEPEHUN bubnuorexa [JOK
U ITIOCTPOCHUU https://m.edsoo.ru/26b0a806
KonrponsHas pabora o teme
"Hauana reomerpun.

73 [Ipocreiimme reomeTpudecKue bubnuorexa [JOK
(burypsl u UX CBOICTBA. https://m.edsoo.ru/aalb7981
N3mepenne reoMeTpuaecKux
¢uryp"

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

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

31 PaBeHCTBO TpeyroapHUKOB Bubnmorexa [IOK

https://m.edsoo.ru/8e04a02f
[TepBrIit 1 BTOPOIl MpU3HAKU bubnuoreka [JOK

32
paBeHCTBa TPEYTOJIBHUKOB https://m.edsoo.ru/0f5d60af

1 [TepBrIit 1 BTOPOIl MpU3HAKU bubnuoreka [JOK
paBeHCTBa TPEYTOJIBHUKOB https://m.edsoo.ru/a56¢c5a%b

14 [TepBrIit 1 BTOpOIl IpU3HAKU bubnnoreka [JOK
paBEHCTBa TPEYrOJIbHUKOB https://m.edsoo.ru/34£8650¢

15 [IepBblii 1 BTOpON TPU3HAKU bubnnoreka [JOK
paBEHCTBa TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285

16 IlepBrlii 1 BTOpPOI1 IPU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOOe1peHHbIE bubnuoreka [IOK

TPCYTOJIbHUKH U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9



https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
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https://m.edsoo.ru/9ae97099
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18 PaBHOOEIpeHHBIC bubnmoreka [JOK
TPEYTOJbHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOe1peHHBIC bubnuorexa [JOK
TPEYTOJbHUKH U UX CBOMCTBA https://m.edsoo.ru/1¢c2cc982

40 [Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/480b3c40

A1 [TpusHak paBHOOEIPEHHOTO bubnuotexa [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/bf564ab7

4 Tpernii npu3HaKk paBeHCTBA bubnuorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo0.ru/b4229637

13 Tperwnii npru3HaK paBeHCTBA bubnuoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/7a899c49

44 Tperwnii npru3HaK paBeHCTBA bubnuorexa [IOK
TPEYTOJIBHUKOB https://m.edsoo.ru/41c75e54
DuUrypsl ¢ 0CeBOM

45 cummetpuei. [Ipumepsl bubnuoreka [IOK
CUMMETPUHU B OKPYKAIOLIEM https://m.edsoo.ru/83d5ffea
MHpe
@uUrypsl ¢ 0ceBOi

46 cummetpuei. [Ipumepsl bubnuoreka [JOK
CHUMMETPHUHU B OKPYKAIOLIEM https://m.edsoo.ru/a48cf0cd
MHpE

47 KoHntposbpHas paboTa o Teme bubnuoreka [JOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78

bu6mmoreka [JOK
48 HapasuienbHoCTs mpAMBIX https://m.edsoo.ru/a081482d
49 CBoiicTBa U IpU3HAKU bubnuoreka [JOK

apallICJIbHBIX MPSAMBIX

https://m.edsoo.ru/2cd69381
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50 CaolicTBa U PU3HAKU bubmuorexa [IOK
[apaIeIbHbIX IPSAMBIX https://m.edso0o.ru/75899b52
51 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJlIeIbHbIX IIPAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJyIeIbHbIX IPSAMBIX https://m.edsoo.ru/74e8bd 74
53 CaoiicTBa U PU3HAKU bubnuorexa [JOK
MapaJyIeIbHbIX IPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJIeIbHBIX IIPAMBIX https://m.edsoo.ru/5¢90¢339
55 CymMa yriioB TpeyroibHHKa bu6mmorexa [JOK
https://m.edsoo.ru/d1dcaScd
56 CyMmMma yrIioB TpeyrojibHUKa bubmorexa OK
https://m.edsoo.ru/7af6d9e6
57 Bueninue yrisl TpeyrojibHUKA Bu6mmorexa [IOK
https://m.edsoo.ru/bc409f4f
58 Bueninue yrisl TpeyrojibHUKA bubmmorexa [TOK
https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YIJIOB
59 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [JOK
BHEIIIHUX YIJIOB BBIIYKIIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYT'OJIbHUKA
CymMa BHYTPEHHMX YIJIOB
60 MHOT'OYT'OJIbHUKA U CyMMa bubnuoreka [IOK
BHEIIIHUX YTJIOB BBIIIYKJIOIO https://m.edsoo.ru/e638a510
MHOT'OYT'OJIbHUKA
61 CyMMa BHYTPEHHUX YTJIOB bubnunoreka [JOK

MHOT'OYT'OJIbHUKA U CyMMa

https://m.edsoo.ru/b75edele



https://m.edsoo.ru/75899b52
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https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/b75ede0e

BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOT'OYT'OJIbHUKA

KonrponsHas pabora o teme

bubmmoreka [{OK

62 "1 .C
ApATIICIBHOCTD yM}YIa https://m.eds00.1ru/40947485
YTJIOB MHOTOYTOJIbHUKA
[Ipu3Haku paBeHCTBA
63 MPSIMOYTOIBHBIX bubmorera [JOK
PAMOY https://m.edsoo.ru/330d63ff
TPEYTOJIHLHUKOB
[Ipu3Haku paBeHCTBA
64 MPSIMOYTOIBHBIX bubmmorera [JOK
PAMOY https://m.edsoo.ru/0e1544dc
TPEYTOJIbHUKOB
65 [TepienaAnKysip ¥ HAKIOHHAS bubmorexa OK
PHEHATY AP https://m.edsoo.ru/957310000000000
CBOICTBO MeIMAHEI
66 NPSAMOYTOJIBHOTO bubnuoreka [IOK
TPEyTroJIbHUKA, POBEAEHHOMN https://m.edsoo.ru/b34a450e
K TUIIOTEHY3¢e
CBOIiCTBO ME€IMAHBI
67 MPSAMOYTOJIBHOTO bubnuoreka [JOK
TPEyTroJIbHUKA, POBEAEHHOMN https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢€
68 [IpssMOyronBHBIN TPEYTOIBHUK bubnuoreka [IOK
¢ yriaom B 30 rpaaycoB https://m.edsoo.ru/52b57d0f
69 [IpsAMOYTONBHBIN TPEYTOJIBHUK bubnuoreka [IOK
¢ yrioM B 30 rpamycos https://m.edsoo.ru/aec6d443
COOTHOILLIEHUS MEKTY
bu6mmoreka [JOK
70 CTOpPOHAaMU U yTJIaMu

TPEyroJIbHUKA

https://m.edso00.ru/95db4 117



https://m.edsoo.ru/40947485
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COOTHOILICHUS MEXKTY

71 CTOPOHAMU M yTIJIaMH bubmotera [JOK
P Y https://m.edsoo.ru/5ea388d0
TpPEYroJIbHUKA
HepaBencTBO TpEyroabpHUKA.
72 HepaBeHCTBO Zp Jz/I/IHe bubmmorexa HOK
p = s https://m.edsoo.ru/50fa9985
JIOMaHOU
HepasenctBo mexy
7 MEPIEHIUKYIISIPOM U bubnuorexa [JOK
HaKJIOHHOH. PaccTosHIE OT https://m.edsoo.ru/7284cbde
TOYKH JI0 IPSAMOM
KonTponbHas pabora no
teMaM "l[IpssMoyTronbHbIE
74 TPEeYrojJbHUKHU" bubmorexa HOK
"p Y ’ https://m.edsoo.ru/85f00be3
I'eomerpuueckue
HepaBeHcTBA"
75 OKpy>KHOCTb, XOPAbI K bubnuoreka [IOK
JIMaMEeTPbl, UX CBOWMCTBA https://m.edsoo.ru/588c3a8d
76 OKpY>KHOCTb, XOPAbI U bubnnoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.eds00.1ru/02406d49
B3anmHoe pacrnionoxxenue
77 OKPY’KHOCTH U IIPSIMOM. bubnuoreka [JOK
KacarenbHas u cexymas https://m.eds00.ru/00d222d9
OKPY’KHOCTH
B3aumHoe pacrnionoxxeHue
73 OKPY>KHOCTH U TIPSIMOM. bubnunoreka [JOK
Kacarenbnas u cexymas https://m.edso00.ru/4f8753bb
OKPY>KHOCTH
b K
79 B3anmHoe pacrnionoxenue nommorexa O

https://m.edsoo.ru/a522800
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OKPY>KHOCTH U IPSMOIA.
KacarenbHas u cexymas k

OKpPYKHOCTHU
20 OKpy»XHOCTh, BIUCAHHAS B bubnuorexa [JOK
yromn https://m.edsoo.ru/3767ac35
21 OKpy»XHOCTh, BIUCAHHAS B bubnuoreka [JOK
yroi https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUUYECKOM
%) Mecte Touek. [Ipumepsl bubnuorexa [JOK
FeOMETPUUYECKUX MECT TOYEK https://m.edsoo.ru/9bdd6b63
Ha IJIOCKOCTH
[TonsiTHE O TEOMETPUUECKOM
23 Mecte Todek. [Tpumepsr bubnuoreka [IOK
T€OMETPUUECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha [JIOCKOCTH
24 OnucaHHas OKPYKHOCTh bubnuoreka [IOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
25 OnucaHHasi OKPY>KHOCTh bubnuoreka [JOK
TPEYTOJbHUKA, €€ LIEHTP https://m.edso0o.ru/c96254e9
Meroa reoMeTpu4ecKuX MECT
86 TOYEK IIPU PELICHUU bubmmorexa [TOK
PP https://m.edsoo0.ru/5894e7a4
F€OMETPUUECKHX 3a/1a4
Meroa reoMeTpru4eCKuX MECT
87 TOYEK IIPU PELICHUU Bubmmorexa LIOK
prp https://m.edsoo.ru/784342d1
TrE€OMETPUYECKUX 3aa4
MeToa reoMEeTpUYECKUX MECT
bu6mmoreka [JOK
88 TOYEK IIPU PELICHUU

TCOMCTPHUUICCKUX 3adaY

https://m.edso0o.ru/05853a22
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Meroa reoMeTpu4ecKux MeCT

89 TOYEK MPH PEIICHUU bubmorexa [IOK
pHp https://m.edso0.ru/6903dff0
FEOMETPUUECKHX 3a/1a4
O06ocHOBaHMS TPOCTEUITUX
MOCTPOCHUI, dTAIBI 3a/1aUN Ha
90 HOCTpoeHHsI eIIeHHE 3a7a9 bubmorexa HOK
p P g https://m.edsoo.ru/e511d730
Ha MOCTPOCHUE IUPKYJIEM H
JIMHENKOH
O06o0cHOBaHMS TTPOCTEUITUX
MOCTPOEHUI, 3TAMbI 3a7a41 Ha
91 MOCTPOCHUS, PEIICHUE 3a71a4 bubmorexa OK
p P g https://m.edsoo.ru/f3bfbf74
Ha MMOCTPOCHUE ITUPKYIEM U
JIMHENKOHN
KontponbHas padoTa o Teme
"OKpYy>KHOCTb.
92 FeoﬁZT WYECKHE MECTa TOUCK bubmorexa OK
p ’ https://m.edsoo.ru/791dafc6
[TocTpoenus ¢ momMonsI0
LMUPKYJIS ¥ JIMHEHKH"
[ToBTOpEeHME M 00OOIIEHNE.
Pemenne 3amau,
93 WILTIOCTPUPYIOIINX CBSI3H bubmorexa HOK
pHpY https://m.edso0o.ru/f0e38fa3
MEXAy Pa3IMYHBIMU TEMAMU
Kypca
[ToBTOpEeHME M 00OOIIEHNE.
Pemenune 3amay,
94 WLIIOCTPUPYIOIINX CBSI3U bubmorexa LOK
prpYyIom https://m.edsoo.ru/38a31139
MEXIy Pa3IMYHBIMU TEMaMU
Kypca
95 [ToBTOpeHue u 06001IEeHNE. bubnmoreka [JOK
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Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSA3U
MCXKIY Pa3IMYHbBIMA TCMaMU

Kypca

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

96

[ToBTOpenue u 06o0ImIEeHNE.
Pemenne 3amay,
WLTFOCTPUPYIOIIUX CBS3U
MCXKIY Pa3IMYHBIMU TCMaMU

Kypca

bubmmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHue u 06001IEeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBSI3U
MCXKIY Pa3IMYHBIMH TEMaMU

Kypca

bu6moreka [IOK
https://m.edsoo0.ru/07e567¢l

98

[ToBTOpEeHME M 0000IIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINUX CBSI3U
MEX/y pa3IMYHBIMU TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHME M 00OOIIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEXAy Pa3IMYHBIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.eds00.ru/397d166b

100

[ToBTOpeHue u o0oOIIeHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIy Pa3IMYHBIMU TEMaMU

Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a
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101 HroroBas KOHTpOJIbHASA ) bubnuorexa [JOK
pabota https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0ImIEeHNE.

Pemenne 3amay,
102 WUTIOCTPUPYIOIINX CBSA3H 1 bubnrotexa LIOK
https://m.edsoo.ru/971f7836
MEX]ly pa3IMYHbBIMH TEMaMH
Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/fd50754a
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8 KUIIACC

KoJunyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoubHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| [Tapamenorpamm, ero Npu3HaKu U | bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/8c2d08{0
5 [Tapamrenorpamm, ero Npu3HaKu U | bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [Tapamenorpamm, ero Npu3HaKu U | bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/fb521d1b
4 [Tapamenorpamm, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOICTBA https://m.edsoo0.ru/4823807b
6 [IpsiMoyTOaBHUK, pOMO, KBaApAT, UX 1 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88al
7 [IpsiMoyTOIBHUK, pOMO, KBAApPAT, UX 1 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edso0o.ru/d6a662c9
2 [IpssmoyronpHUK, poMO, KBaapaT, UxX 1 bu6mmoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo0.ru/21884952
9 [IpsmoyronpHUK, poMO, KBaapaT, UxX 1 bu6mmoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpennsisi TMHUS TPEYTOJIbHUKA 1 bubmmorexa [TOK
pea peyr https://m.edsoo.ru/6e1bcbbb
11 CpenHsasa TuHUS TPEyroJIbHUKA 1 Bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBHoOenpenHas bubmuorexa [IOK
Tparnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoGenpeHHas bubnuorexa [JOK
Tparnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssMoyronbpHas Tpanenus brtmmorexa [TOK
https://m.edso0o.ru/3375¢813
15 Cpennsist TMHUS Tpaneuu bubmmorexa LOK
https://m.edso00.ru/7963a7f5
bubnuoreka [JOK
16 Teopema aseca https://m.edsogru/ 342ea505
bubmuorexa [JOK
17 Teopema dareca https://m.edsoi.lru/ a2402d2b
13 Teopema 0 IpONMOPIMOHATIBHBIX bubnuoreka [IOK
OTpE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpONOPLHOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnuorexa [JOK
20 Hentp mace TpeyrobHika https://m.edsogru/9cbcf96c
bubnuorexa [JOK
21 LleHTpanbHO-CUMMETPHUYHBIC (PUTYPHI hitps://m.c dsogm 185780762
” KoHntposbpHas paboTa o tTeme bubnunoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0f9f3
23 [Tonobue TpeyroabHUKOB, bubnuoreka [IOK
KO3 PHUITMEHT 1ToI00us https:/m.eds00.ru/19400684
24 ITooGue TpeyroibHUKOB, bubnuoreka [IOK
Kod( GUIMeHT moa00us https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mogooust TPEYroJIbHUKOB bubmorexa HOK

https://m.edsoo.ru/bbf2¢c3a6
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bubmuoreka [JOK

26 [Tpu3Haku momo0Oust TPEYroIbHUKOB hitps://m.cdsoo.rw/8db1 1 ff7
bubnuorexa [JOK
27 [Tpu3Haku momxoOust TPEYroOIbHUKOB hitps.//m.c dsogru 19ed11d5b
bubnuorexa [JOK
28 [Tpu3Haku momxoOust TPEYroIHHUKOB hitps://m.c dsogru 15242193
29 [Ipu3naku nmogpo6ust TPEYroJbHUKOB ngi;ﬁf;;grou}; 3dc95f]
bubnnorexa [JOK
30 [Ipu3naku nmogo6ust TpEYroJbHUKOB hits://m.c dsoclf 0/8d1dod16
31 [Ipumenenne mogo0us IPH PEIICHUH bubnuotexa [JOK
MPAKTUYECKUX 3a7a4 https://m.eds00.ru/d97bf297
1 [Ipumenenne mogo0us IPH PEIICHUH bubmuorexa [JOK
MPAKTUYECKUX 33724 https://m.edsoo.ru/5b21c5aa
13 [IpuMenenne moo0us MPU PEIICHUH bubnuoreka [IOK
MPAKTUYECKUX 33724 https://m.edsoo.ru/e0d80738
14 [IpuMenenne moo0us MPU PEIICHUH bubnuoreka [JOK
MPAKTAYECKUX 3a1a4 https://m.edsoo.ru/cacel 7d8
15 [IpuMeHnenne moo0ust Mpu PEIICHUN bubnuoreka [JOK
MPAKTAYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
16 [IpumeHnenue nogoOus MPU pelICHUH bubnunoreka [JOK
MPAKTAYECKUX 33124 https://m.eds00.ru/d9159d9d
37 Brenenue noHsaTus npeoOpa3zoBaHus bubnnoreka [JOK
noao6us u moaooHbIX puryp https://m.edsoo.ru/aaf7e¢944
18 KonrtpomnbHas pabora o teme bubnuoreka [IOK
"[TomxoOue" https://m.eds00.1u/89¢3236d
39 [Tonstue mmomaau. CpoiicTBa bubmuoreka [JOK

IUTIOIIAJIeH reoMeTprUIecKux Guryp

https://m.edsoo.ru/7af5b92e
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https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/89c3236d
https://m.edsoo.ru/7af5b92e

40 [Tonsitue mmomaau. CBoiicTBa bubmuoreka [JOK
IIOMIa/Iel TEOMETPUUYECKUX PUryp https://m.edsoo.ru/37al76c0
A1 [Tonsitue mmomaau. CBoiicTBa bub6mmoreka [{OK
II0MIaIel TEOMETPHUYECKUX (PUryp https://m.edso00.ru/6004265a
IIpocrenmue ¢hbopMyIIb! IJIS IIIOMIAAU
42 Tpe FOJ‘ILHI/IKa(bHE 'Znnenor aMma bubmmorera [TOK
pey > 11ap P ’ https://m.edsoo.ru/596ald0e
pomOa u Tpanenun
TIpocrenmue ¢hbopMyIIb! IS IIIOMIAIU
43 Tpe FOJ‘IBHI/IKa(bHE 'Znnenor aMma " bubmorexa HOK
pey > 11ap P ’ https://m.edsoo.ru/f636del f
pomOa u Tpanenuu
TIpoctenmue ¢hopMyIIbl IS IIIOMIAIU
44 Tpe FOJ‘IBHI/IKa(bHZ Znﬂe;lor aMMI: " bubmorexa OK
pey > 11ap P ’ https://m.eds00.ru/9732274d
pomOa u Tpanenuu
TIpocrenmue ¢hbopMyIIbl 118 MIIOMIAAN
45 Tpe FOJ‘IBHI/IKa(sz ;’Jme;or aMMI: " bubmorera [IOK
pey > 11ap p ’ https://m.edsoo.ru/e6458963
pomba u Tpanenuu
TIpocreimue ¢hbopMyIIbl A1 MIIOMIAAN
46 Tpe ronLHI/IKa(ana)L ;’J'IJICJIHOF aMMI;I : bubmorera [JOK
pey » 11ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tparneuuu
TIpocreimue ¢hbopMyIIbl A1 IIIOMIAAN
47 Tpe l"OJ'ILHI/IKa(bHI:I ;,J'IJ'ICJ'II[OF aMMI;l : bubmorera [JOK
pey - 11ap p ’ https://m.edsoo.ru/eb691e04
pomba u Tparnenuu
IIpocreiimme hopMynbl UIS [IOMIAAN
48 Tpe ronLHHKa(bnz znne;[or aMMI;l : bubmorexa HOK
pey - 11ap p ’ https://m.edsoo.ru/8b93ctba
pomOa u Tpanenuu
IIpocreiimme hopMynbl I MIOMIAIN
P QopmybI 1 Hal bubmuoreka [JOK
49 TpEeyroJibHUKA, apajjiesorpamma,

pomOa u Tpanenuu

https://m.edsoo.ru/c351544d
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[Mpocreiimme Gopmysl AJis TUIOMIA TN

50 TPEYroJIbHUKA, ITapajljIeorpamma, bubmorexa LIOK
poMGa i Tpaner https://m.edsoo.ru/a3f9beld
bubnuorexa [JOK
31 Tnomazm nonodupix Guryp https://m.edsoclfru/d8638f34
bubnuorexa [JOK
52 Tlaowanu nozo6HEIX puryp https://m.edsoclfru/2383022e
53| Thomam noxoGsos duryp s mdsnaseszaTds
54 KonTponbHas pabota o teme bubnuoreka [IOK
"TInomans" https://m.eds00.1ru/05110573
bubnuoreka [IOK
33 Teopema Tngaropa https://m.edsocL).Iru/7f63 1£27
56 [Ipumenenne Teopemsl [Tudaropa bubnuoreka [IOK
MPYU PENICHUM MTPAKTUYECKUX 3a/1a4 https://m.edso0o.1ru/4829510
57 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [IOK
MPYU PENICHUU MTPAKTUUECKUX 3a/1a4 https://m.edsoo.ru/a9tbd79b
58 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
IIPU PEIICHUM IPAKTAUYECKUX 33124 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
IIPU PEIICHUU PAKTAYECKUX 33124 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopemsl [Iudaropa bubnunoreka [JOK
IIPU PEIICHUU PAKTAYECKUX 33124 https://m.edsoo.ru/cb69a011
61 IIponopiimoHanbHBIE OTPE3KHU B bubnunoreka [JOK
MIPSAMOYT'OJIEHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopunoHanbHBIE OTPE3KU B bubnuoreka [IOK
MIPSAMOYT'OJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopumoHanbHbIE OTPE3KHU B bubnmoreka [JOK
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HIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/1ecbc886

64 [IponopuroHanbHbBIE OTPE3KU B bubmuorexa [IOK
NPAMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
MPSIMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
NPAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOro yriia brommorexa [TOK
poroy https://m.edsoo.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOIBHUKA
Cunyc, KOCHHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yTia bubnmorexa [JOK
poroy https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOIbHUKA
CunycC, KOCUHYC, TAHT€HC U
69 KOTaHI'€HC OCTPOro yria Bubmmorexa [IOK
poroy https://m.edsoo.ru/b41c¢27f9
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
70 Tpuronomerpudeckue GyHKIHHA bubnuoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpudeckue GyHKIHHA bubnuoreka [JOK
yrioB B 30°, 45° u 60° https://m.edso0o.ru/6b294349
KonTponbHas pabota o teme
72 "Teopema IIudaropa n Havyana bubmorexa HOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUU
73 Brniucannsie 1 NEHTpaJIbHbBIE YIIIBI bubmmorexa [TOK
HeHTp yr https://m.edsoo.ru/ae51890d
74 Brniucannsie 1 EHTpaJIbHbBIE YIIIBI bubmmorexa [TOK
HeHTp yr https://m.edsoo.ru/d0233fa0
75 BrucanHble ¥ LIEHTPAIIBHBIE YIUIbI bubnuorexa [IOK
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https://m.edsoo.ru/ccaee9b0

76 Bnucanubie u IeHTpaIbHbIE YIIIbI buommorexa [IOK
https://m.edsoo.ru/1d342414
77 Yron Mmexay KacatelibHOM U XOpJa0i bubmorexa HOK
https://m.edsoo.ru/775efa2f
78 Yron Mmexay KacatelibHON U XOpJI0il bubmorexa HOK
https://m.edso0o.ru/09166b3d
79 YTIubl MeXy XOpJIaMHU U CEKYLIMMU brommorexa [TOK
https://m.edsoo.ru/022e729c¢
80 Yrusl MeXy XOpJaMHU U CEKYLIUMU bubamorera LOK
https://m.edsoo.ru/84a32a80
21 Brncannbie 1 ONMCaHHBIC bu6moreka [IOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/734d8ad9
%) Brcannbie 1 OnMCaHHBIC bubmuorexa [JOK
YETBIPEXYTOJIbHUKHI https://m.edsoo.ru/aa6elad6
23 CBolicTBa M MPU3HAKUA BIMCAHHOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBolicTBa ¥ MPU3HAKU BIIMCAHHOTO bubnuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
25 CBolicTBa ¥ MPU3HAKU BIIMUCAHHOTO bubnuoreka [JOK
YEeThIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa U NPU3HAKHU BIMCAHHOTO bubnnoreka [JOK
YEeThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
%7 B3anmHoe pacrionoxeHue aByx bubnunoreka [JOK
OKPY>KHOCTEN https://m.edsoo.ru/420d844e
28 B3aumHoe pacnonoxeHue IByX bubnuoreka [IOK
OKPY>KHOCTEHN https://m.edsoo.ru/42da862
89 Kacanue okpyxHocTeit bubnmoreka [JOK
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90 Kacanune okpyxHOCTEH buGmuorexa [IOK
Py https://m.edsoo.ru/52dcbe7d
01 OO6mue KacaTenbHbIE K ABYM bubnuorexa [JOK
OKPYKHOCTSAM https://m.edsoo.ru/d2151a62
Kontposnbnas padota o teme "YTiib
92 U YETBIPEXYTOJILHUKH, CBI3aHHBIE C bubmmorexa LOK
pexy | ’ https://m.edso00.1ru/26055342
OKPYKHOCTBIO
[ToBTOpenue u 06o61IeHuE. Pemenne
93 3a71a4, WHIIOCTPUPVIOIINX CBSI3U bubmmorexa LOK
7149, prpyiomt https://m.edsoo.ru/74d89ab9
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
94 3a71a4, WHIIOCTPUPVIOIINX CBSI3U bubmorexa HOK
7149, prpyiomt https://m.edsoo.ru/6d05bcd8
MEXy pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenne
95 3a7a4, HINIIOCTPUPYIOIINX CBSI3H bubmmorexa [OK
719, prpyiomt https://m.edsoo0.ru/51013847
MEXy pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u o6odmeHue. Pemenue
96 3a71a4, WUIFOCTPUPVIOIIUX CBSA3U bubmmorexa [IOK
719, prpyrott https://m.edsoo.ru/248181a0
MEXy pa3JIMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u o6odmeHue. Pemenue
97 3a7a4, WUIFOCTPUPVIOLIMX CBSA3U Bubmiorexa OK
A pHpyrom https://m.edsoo.ru/dad15fdc
MEeXAy Pa3IMYHBIMU TEMaMU Kypca
[ToBTOpeHue u o6odmeHue. Pemenue
98 3a7a4, WIIIOCTPUPYIOIIUX CBSI3U bubmorexa [IOK
fad, pHpYIoi https://m.eds00.1u/6a69702b
MEeXAy Pa3IMYHBIMU TEMaMU Kypca
99 IToBTOpenue u o6o0meHue. Pemenne bubnuoreka [IOK

3aia4, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edso00.1ru/0f5b4b87
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MCXKIY Pa3/IMYHbIMU TCMaMH1 KypcCa

[ToBTopenue u o6o0menue. Pemenne

100 1 bubmmoreka [{OK
3a/a%, WTIOCTPHPYIOTiX CassH https://m.edsoo.ru/7942fc3c
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
bubmmoreka [{OK
101 Hrorosas KoHTpoJbHAS padoTa 1 https://m.edsoo.ru/c2695¢10
[ToBTOpenue u o6odmeHue. Pemenne
BTOpEHHe 1 Hen bubmmoreka [{OK
102 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H 1

MCXKIY Pa3siIM4YHbIMU TEMaMH1 KypcCa

https://m.edsoo.ru/b4981045

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoubHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| CuHyc, KOCHHYC, TaHT€HC yTiI0B OT 0 | bubnuorexa [JOK
mo 180° https://m.eds00.1ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE | bubnuorexa [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
3 DOopMyJIBI MPUBEICHUS 1 bubmorexa OK
pMy PHBEA https://m.eds00.ru/98813486
bu6moreka [IOK
4 o 1
OPMYJIb! IPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edso00.1ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [JOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
copeMa Ciiycop https://m.edsoo.ru/820ebf06
8 Teopema cuHycoB 1 bubmorexa HOK
P Y https://m.eds00.1ru/000dd68f
Pemenne npaktuyeckux 3agad ¢
9 HCTOJIb30BAHUEM TEOPEMBI 1 bubmorexa HOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenne npaktuyeckux 3agad ¢
bu6mmoreka [JOK
10 HCIIOIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMbI CHHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne npakTudeckux 3anad ¢

11 HCIIOJIB30BAaHUEM TECOPEMEI bubmorexa HOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemrenne npakTuyeckux 3anad ¢
12 HCIIOJIE30BAaHUEM TECOPEMEI bubmorexa HOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuueckre GOpMYIIBI I
13 HJII)O amu T : FOJ‘II)HI/IKE) P bubmorexa HOK
tmam Tpey ’ https:/m.eds00.ru/009bfl7¢e
napajuiesorpaMmma
Tpuronomerpuueckre GOpMYIIBI I
14 HJII)O aIu T : roanHK(i) P bubmorexa HOK
tmam Tpey ’ https://m.edsoo.ru/3479efa2
napajuiesiorpaMmma
Tpuronomerpuueckre GOpMYIIBI I
15 HJI'I)O agu T : ronLHI/IK(i) e bubmorera [IOK
Ha Tpey ’ https://m.edsoo.ru/c9e4273f
napajuiejorpaMmma
Tpuronomerpuueckre GOpMYIIBI I
16 HJII)O agu T : ronLHI/IK%t) . bubmorexa OK
tanu Tpey ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpaMmma
bu6mmoreka [IOK
17 ©opmyna I'epona https://m.edsoo.ru/ad8e9d59
bubnuoreka [JOK
18 (6)) r
OpMyJia & epoHa https://m.edsoo.ru/8tb80467
bubmuoreka [JOK
19 (6)) r
OpMyJia & epoHa https://m.edsoo0.ru/03b9324c
20 dopmyiia IIOMA U BBITYKIOTO bubnuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopmyiia IIOMAIN BBIITYKIOTO bubnuoreka [IOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284
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” KonrponsHas pabora o teme bubmuorexa [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo0.ru/71316455
” Xopsl ¥ TOT0OHBIE TPEYTOJILHUKY B bubnuorexa [JOK
OKpY>KHOCTH https://m.edsoo.ru/deeSbl1d
24 Teopema 0 IpoU3BEEHUN OTPE3KOB bubnuorexa [JOK
XOpXa https://m.edsoo.ru/9a6b9583
)5 Teopema 0 Ipon3BEIEHNUN OTPE3KOB bubnuorexa [JOK
XOopXa https://m.edsoo.ru/3280910d
%6 TeopeMsl 0 MPOU3BENEHUH OTPE3KOB bubnnorexa [JOK
CEeKYyIINX https://m.edsoo.ru/7c74ebdb
7 TeopeMsl 0 MPON3BENEHUH OTPE3KOB bubnuoreka [IOK
CEeKYyIIUX https://m.edsoo.ru/ccdb3092
28 Teopema o0 kBagpaTe KacareJIbHON bubmorexa OK
https://m.edsoo.ru/3cde33ca
29 Teopema o0 kBagpaTe KacaTeJIbHON bubmorexa OK
https://m.edso0o.ru/d6df6c82
30 Teopembl UeBsl 1 MeHnenast E;fg;ﬁf;;grou}; 2 18dfa
31 Teopembl UeBsl 1 MeHnenast ngg;ﬁf;;grou}: 463c1be
32 Teopembl UeBsl 1 MeHnenast Et?fi?rifgigrou/lzlaiglaw
bubnnoreka [JOK
33 Homsre o romoteTHH https://m.edsogru/ 14e6241d
34 KonrtpomnbHas pabora o teme bubnuoreka [IOK
"ITono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 VYpaBHeHHE NPSAMON Ha MIIOCKOCTH. bubnunoreka [JOK

YrnoBoit k03 HULIUEHT U CBOOOTHBIHA

https://m.edsoo.ru/2dcfad6b
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YJICH, UX FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bubmmoreka [{OK

36 v i s I
T10BOi KOXppHICHT I{CBO O/UIbIH https://m.edsoo.ru/fa4fb1b3
YJICH, X TEOMETPUUCCKUN CMBICTT
[TapannensHOCTD U
37 MEePIEeHIUKYJISIPHOCTD MPSAMBIX (Uepe3 brmmorexa [OK
p il yIp P p https://m.eds00.ru/6d686658
YIII0BOM KO3 UIIUEHT)
bubmmoreka [{OK
38 v
PABHEHUE OKPYHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceueHuii
39 OKPY>KHOCTEN U IIPSMBIX B bubmorexa LOK
by p https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceueHuii
40 OKPYKHOCTEH U MPSMEIX B bubmmorexa HOK
py p https://m.edsoo.ru/5777b234
KOOpAMHATax
dopmyiia pacCTOSIHUS OT TOYKHU 10 bubnuoreka [IOK
41 .
psAMON https://m.edsoo.ru/5ffdeecd
IInomane mapasuienorpaMma B
42 KOO mniaTa; HOH}ITI/IIC) 00 bubnorexa [IOK
pA > https://m.edsoo.ru/19f84dae
OPUEHTHUPOBAHHOM TUIOLIAIN
[IpumeneHne MeToaa KOOpAUHAT B
43 MPAKTHUECKU-OPUEHTUPOBAHHBIX bubmorexa [IOK
p p p https://m.edsoo.ru/7bl0a3as
reOMETPUUECKHUX 3a/1auax
44 KonTponbHas pabota o teme bubnnoreka [JOK
"Meroa koopauHat" https://m.edsoo.ru/b1271082
bu6mmoreka [JOK
45 B
CKTOPBI Ha TIOCKOCTH https://m.edso0o.ru/bd9a630e
46 Cno)xeHue ¥ BBIYUTAaHUE BEKTOPOB — bubnmoreka [JOK
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IIpaBUJIA TPEYTOJIbHUKA U
napajuiesorpaMmma

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

CnosxeHue ¥ BEIYUTaHHUE BCKTOPOB —

bub6mmoreka [{OK

47 TpaBiiia TpeyroyIbritka o https://m.edsoo.ru/01d8ebal
napajuiesorpamma

48 YMHOKEHNE BEKTOPA HA YUCIIO ngj;ﬁf;;?ﬁiym 4478

bubnuorexa [JOK

49 Koopannater sekropa httns://m.edsogru/22785 18f
Crno)xeHure ¥ BRIYUTAHUE BEKTOPOB, Bu6morexa [IOK

30 YMHOMCHHIE BEKTOpa fa HHCIO B https://m.edso00.ru/c492667b
KOOpJIMHATAX
Crno)xeHure ¥ BRIYUTAHUE BEKTOPOB, Bu6morexa [IOK

31 YMHOXCHHE BEKTOpd Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpJMHATAX

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

53 [TonsTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [JOK
Paznosxenust BEKTOpOB 1Mo 6a3ucy https://m.eds00.ru/757b9b30

54 [TonsTre o 6a3uce (Ha MIIOCKOCTH). bubnuorexa [JOK
Paznoxxenust BEKTOpOB 110 6aszucy https://m.edsoo.ru/cfe5295¢

55 [TonsTHe 0 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Paznoxxenust BEKTOpOB 110 6azucy https://m.edsoo.ru/e1a50237
CkansipHO€ IPOU3BE/ICHUE BEKTOPOB,

56 TE€OMETPUYECKUN CMBICIT U bubnuoreka [IOK
BBIPa>KEHHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJAMHATAX

57 JMcTpuOyTUBHOCTH CKAIIIPHOTO bubnmoreka [JOK
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[IPOU3BECHUS

https://m.edsoo.ru/Obcd3387

CkansipHoe pou3BeJICHUE U

bubmuoreka [JOK

58
MPOEMPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue CKalsIpHOro
59 MIPOU3BEICHUSI BEKTOPOB JIJIs bubnuotexa LIOK
p A poB A https://m.edsoo.ru/9d7b1240
HAaXOXJEHUS JJIMH U YTJIOB
[IpumeHeHne ckaapHOTO
60 HpOI/I3BC eHUs BeKTl()) OB JIsI bubmmoreka LIOK
p A poB A https://m.eds00.1u/99791584
HAaXOXJEHUS JJIMH U YTJIOB
[IpuMeHeHne cKansipHOTro
61 MPOU3BEICHUS BEKTOPOB IS Bubnuoreka LTOK
p g poB A https://m.edsoo.ru/894c1248
HAaXOXJEHUS JIMH U YTJIOB
2 Pemenue reomeTpuyeckux 3aaay ¢ bu6moreka [IOK
TMIOMOIIBIO CKAJIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuyeckux 3aaay ¢ bubnuoreka [IOK
TIOMOINIBIO CKaJIIPHOTO MPOU3BEINCHHUS https://m.edsoo.ru/75a5e4a7
64 KontposbpHas padoTa o teme bubnuoreka [JOK
"Bektopsr" https://m.edsoo.ru/55678a9d
65 [IpaBubHBIE MHOTOYTOJIHUKH, bubnuoreka [JOK
BBIYHUCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYUCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBunbHBIE MHOIOYTOJIBHUKH, bubnuoreka [IOK
BBIYUCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al 6{6e98
b K
69 Yucno m v 1nuHa OKPYKHOCTH uomorexa LLO

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

70 q
HCHO 70 H ZUTHHA ORPYHHOCTH https://m.edsoo.ru/825¢73c7
71 JlnrHa 1yTu OKpYKHOCTH bubmorexa HOK
o Py https://m.edsoo.ru/3¢29839
bubmmoreka [{OK
72
JUTHH AyTH OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmmoreka [{OK
73 P
aiHad Mepa yria https://m.edsoo.ru/d3b68dca
bubmmoreka [IOK
74 P
IMATHAT Mepa yTa https://m.edso00.ru/e97f0369
75 [Imomane Kpyra v €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomane Kpyra v €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [lnomanes Kpyra u €ro 3J1eMEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 omaei Guryp, BKIFOYAIOITUX bubmorexa HOK
tal P B https:/m.edsoo.ru/1£673d06
AJIEMEHTHI KpyTa
Brruncienue nepumMeTpoB u
79 rIomaaei GUryp, BKIFOYAIOITUX bubmorexa HOK
Ha P, H https://m.edsoo.ru/adbed171
AIIEMEHTHI Kpyra
20 KonTponbnas o teme "J{nuna bubmuoreka [JOK
OKpPY>KHOCTH U IuIoIaab Kpyra'" https://m.eds00.ru/0353e¢638
81 IlenTpanbHas cumMmeTpus bubmorexa HOK
p p https://m.edsoo.ru/e63 {1812
82 LleHTpanbHO-CHMMETPHUUHBIE (DUTYPBI bubmorexa HOK

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 O
ceBad CHMMCTpUA https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0menue. Pemenne
85 3a/1a4, WILIIOCTPUPYIOIIMUX CBSI3U bubmmorera [JOK
A, prpytott https://m.edsoo.ru/46bcel28
MEXy pa3IMYHBIMU TEMaMHU Kypca
26 @urypsl, CHMMETPUYHBIE bubnuorexa [JOK
OTHOCUTEIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bu6moreka [IOK
87 I1 7
APAJLTICTIBHBIM MICPEHOC https://m.edsoo.ru/3b681983
88 IToHsATHE IBIKEHUS M €0 CBOICTBA bubmorera [IOK
g https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 P
aBEHCTBO puryp https://m.edsoo.ru/aba7d464
90 [IposiBneHus CHMMETPUH B IPUPO/IE, bubnuorexa [JOK
JKUBOIIUCH, CKYJIBIITYPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
91 KoMnoszuiun aBKeHUH bubnuoreka [JOK
(Tpocreiinye mpruMepshl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u o6odmeHue. Pemenue
92 3a7a4, WNIIOCTPUPVYIOIINX CBSI3HU bubmotera [JOK
Aad, PHpYIOI https://m.edsoo.ru/efefead3
MEeXAy Pa3IMuYHBIMU TEMaMU Kypca
[ToBTOpeHue u o6odmeHue. Pemenue
93 3a7a4, WILIIOCTPUPVYIOIINX CBSI3HU bubmotera [JOK
Aad, PUpYIOI https://m.edsoo.ru/c58e409¢
MEeXAy Pa3IMYHBIMU TEMaMU Kypca
IToBTOpenue u o6o0mmeHue. Pemenne
bu6mmoreka [JOK
94 3a/1a4, WUIIOCTPUPYIOLIUX CBA3H

MCXKAY PAa3IMYHbIMU TCMaMHU KypcCa

https://m.edso0o0.1ru/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 3a7a4, WUIFOCTPUPVYIOIIUX CBSI3HU 1 bubmotera [IOK
Aa, prpyrott https://m.edsoo.ru/a78455¢c5
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
[ToBTopenue u 06o0menue. Pemenne
96 3a7a4, WUIFOCTPUPVIOIINUX CBSI3U 1 bubmorexa HOK
Aad, pHpyo https://m.edsoo.ru/2e7695cf
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u 06o61IeHuE. Pemenne
97 3a7a4, WIUIFOCTPUPVIOIINX CBSI3HU 1 bubmmorera [TOK
ad, pHpYroIt https://m.edsoo.ru/6383d98a
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
98 3a71a4, WIIIOCTPHUPVIOIINX CBSI3U 1 bubmmorexa [OK
ad, pHpYFoIL https://m.eds00.1u/89¢5365f
MEXIy Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
99 3a71a4, WIIIOCTPUPVIOIINX CBSA3U 1 bubmmorexa HOK
fad, PHPpYIOI https://m.edsoo.ru/0dcedafl
MEXy pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenne
100 3a71a4, WHIIOCTPUPVIOIINX CBSA3U 1 bubmorera [IOK
Aad, pHpYroIt https://m.edso00.ru/27b735€9
MEXy pa3JIMYHBIMU TEMaMHU Kypca
bu6mmoreka [IOK
101 Hroropas koHTpoOJIbHAs padoTa 1 https://m.edsoo.r/073bef5d
[ToBTOpeHue u o6odmeHue. Pemenue
102 3a71a4, WUIFOCTPUPVIOIIUX CBA3U 1 bubmotera [JOK
Jad, PHUPYIOILL https:/m.edsoo.ru/1852817¢
MEeXAy Pa3IMYHBIMU TEMaMU Kypca
OBILIEE 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
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https://m.edsoo.ru/1852817e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble MpeAMeTHbIE Pe3YJILTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 0011ero 06pa3oBaHus

I'eomerpus

6.1

PacroznaBaTth u3ydeHHblE TeoMeTpuueckue (QUrypbl, OINpeaeisaTh HX
B3aMMHOE  pAaCIOJIOKEHHE, H300pakaTh  reoMeTpuueckue  (QUrypsl,
BBIIIOJIHATE YCPTEIKHU 11O YCIIOBUIO 3aJa4YH. HSMepﬂTB JIMHEUHEIE U YTJIOBEBIC
BEeIMUMHBL. PemiaThb 3aaa4u Ha BBIYUCICHUC JIMH OTPE3KOB MW BCIIMYWH
yIJI0B

6.2

Henatp rpyOyio OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH TPEIMETOB B
peanbHOM KW3HU, Pa3MEpPOB MPHUPOIHBIX OOBEKTOB. PasznmuuaTh pa3Mepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYUHBI

6.3

CTpouTh 4epTekH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaThcsi MpHU3HAKAaMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB MpPHU PEIICHUU
3a1au

6.5

[IpoBoaUTH JTOTHYECKHE PACCYKIIEHUSI C UCIOIB30BAHUEM I€OMETPUUECKHUX
TeopeM

6.6

ITonp30BaThCs IIpU3HAKaMH PABCHCTBA IMPAMOYI'OJbHBIX TPCYI'OJIbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBC,Z[éHHOﬁ K THUIIOTCHY3C MPsAMOYIOJIbBHOI'O
TPEYroJIbHUKA, B PCIICHUU 'COMETPHUYCCKUX 3aaaY

6.7

Onpenenars napayiedbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
oOpa3zyer ¢ HuMH cekymas. OmnpeaensTe NapauIeTIbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHON MPSIMOWM 10 TOYEK
JIpYroil mpsitMoi

6.8

Pemate 3agaun Ha KIeT4aTOM 6YM8.F€

6.9

HpOBO,Z[I/ITL BBIYHMCJICHUA W HAXOAUTh YHCIIOBBIC H 6y1(BeHHLIe 3HA4YCHUA
YIJIOB B TCOMCECTPHUYCCKUX 3aJadaXx C HCIHOJb30BAHUEM CYMMbI YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJIOB, O6paSOBaHHLIX Ipu
IepeccUYCHNn ABYX napaJijiCJIbHBIX MMpAMBIX cexymeﬁ. Pemats
MNPaKTUYCCKUC 3a/]a41 Ha HAXOKJACHUC YTIJIOB

6.10

Bnagerp noHATHEM T'€OMETPUYECKOTO MECTa TOUEK. YMETh ONPEAEIAThH
OUCCeKTpUCY yIia W CEepeIMHHBIA MEpPHeHIUKYJSp K OTpPe3Ky Kak
TFE€OMETPUUECKHUE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPENCIICHUS] OKPYKHOCTH U Kpyra, XOpIbl U AUameTrpa




OKPY’KHOCTH, IIOJIb30BAaTbCd MX CBOMCTBAMH. YMETb IPUMEHATH OTHU
CBOMCTBA IIPU PELICHUHU 3a/1a4

Bilagets nOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbBHMKA OKPYXXKHOCTH, YMETh
HaxoauTh €€ ueHTp. llomp3oBaThcs (pakTamMu O TOM, YTO OHUCCEKTPHUCHI

6.12 VIJIOB TPEYrojibHUKAa IME€PECeKaloTCsl B OJHOM TOYKE, M O TOM, 4YTO
CepeMHHbIC NEPIIEHIUKYJIAPhl K CTOPOHAM TPEYToJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE
BirageTs noHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOH O
6.13 MEPHEeHIUKYJISIPHOCTH KacaTeIbHOW W pajuyca, NPOBEAEHHOIO K TOYKE
KacaHus
6.14 [lonb3oBaTbcst  OPOCTEHMIIMMU ~ TEOMETPUYECKMMM  HEPaBEHCTBAMU,
' MMOHUMATh UX MPAKTUYECKUI CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE IMOCTPOEHUSI C MOMOIIBIO LUPKYJIIS
' U TMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
6.1 Pacno3HaBath OCHOBHBIE BHJBlI YETBIPEXYTOJIBHUKOB, HX 3JEMEHTHI,
' M0JIb30BATHCSI UX CBOMCTBAMH IIPU PEIIEHUH F'€OMETPUYECKUX 3a7a4
62 [IpuMeHsTh CBOMCTBA TOUKM IEpEeceYeHUs] MEAMAaH TPeyroyibHHUKa (LIeHTpa
' Macc) B pelIeHUH 3314
BiageTs noHaTHEM CpeAHEN JIMHUU TPEYTOJbHUKA U TPANELMHU, TPUMEHATh
6.3 WX CBOWCTBAa HpH PpELICHHH TreoMeTpudeckux 3anad. [lonb3oBaTbes
' teopemoir daneca U TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSATH
WX JJI peUIeHUs] TPaKTUYECKUX 3a]1a4
6.4 [IpumensTs  mpu3Haku  1OAO0OMS  TPEYrOJbHHUKOB B pEIICHUU
' TFE€OMETPUYECKUX 3aa4
ITonp3oBaTtbes Teopemoil [ludaropa mist pemieHHs T'€OMETPUUECKUX U
6.5 MpaKTH4eCKUX 3a1ad. CTpOUTh MaTeMaTHYECKYI0 MOJENIb B IPAKTHUYECKUX
' 3a/1a4ax, CaMOCTOSATEIBHO JEJIaTh YEPTEX M HAXOIUTh COOTBETCTBYIOIIHE
JUTMHBI
Bnagerp mnoHATHMSAMHM CHHycCa, KOCHMHyca M TaHI€HCa OCTpOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. llonp30BaThCs 3TUMHM HOHATHSAMM AJIS
pELIeHNs IPAaKTUYECKUX 3a]1a4
6.7 Bbraucnare (pa3iInyHbIMH CIIOCOOaMU) TUIONIA/Ab TPEYTOJIbHUKA U TUIOIIA M

MHOTOYTOJIbHBIX (Uryp (moJb3ysich, Iie HE0OXOAUMO, KalIbKYJISATOPOM).




[IpuMeHATH MOIyYEHHBIE YMEHUS B IIPAKTUYECKUX 3a1a4ax

6.8

Biagets NOHATHUSMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIUIA, HCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIVIAX, YIJIaX MEXIYy XopAaMu (CEeKyIIMMHU) U yrie
MEK/ly KacaTeJIbHOU U XOPJIOM IPU PELICHUH F'€OMETPUYECKHUX 3a1a4

6.9

BirageTs noHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA IPH PELICHUM 3a4a4

6.10

[IpuMeHsTh MOMyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYCCKUC
MOJENH JUIsl 3a7ad peajbHOW JKM3HH W IPOBOJHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C MPUMEHEHHEM IMOJ00OHUSH TPUTOHOMETpHH (TIONB3YSCh, TIC
HEO0OXOAMMO, KAIBKYJISITOPOM)

9 KUIIACC

Kox
NpoBePsieMoro
pe3yJabTara

6

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

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX VYTIJIOB, HAXOAWUTh C HX
MOMOIIBIO  Pa3MyYHBIC  AJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYTOJIbHUKA
(«pemieHue TPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxomuTe (¢ MOMOIIBIO
KaJbKYJISATOPA) JJIMHBI M YIIIBI JUTS HETAOTMYHBIX 3HAYCHUH

6.2

ITonp30BaThCs (bOpMy.]'IaMI/I IIPpUBCACHUA u OCHOBHBIM
TPUTOHOMETPUYECKHUM TOXIACCTBOM JIsI HAXOXKIACHUA COOTHOIIEHUM MCKIY
TPUTOHOMETPHUYCCKUMH BCIMYNHAMU

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB U KOCHHYCOB Ui HaXOXKJEHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTroJbHHUKA («pEIIeHUE TPEYTrOJILHUKOBY),
MPUMEHSTH UX MPU PEHICHUH T€OMETPUUECKUX 3aa4

6.4

Bnagerp monatusMu npeoOpa3oBaHHs TOA00MS, COOTBETCTBEHHBIX
3MeMeHTOB Moao0HbIX (Quryp. Ilomp3oBaThcsi cBoiicTBamMH  MOAOOHS
MIPOU3BOJILHBIX (UTYP, YMETh BBIUUCIATH AJUHBI U HAXOIUTh YIJIBI Y
nono6HbIX puryp. IIpuMeHaTs cBoiicTBa MOAOOHS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKpY’KalOIIeM MUpE

6.5

ITonp30BaThCs TECOpEMaMHn 0 MMPOU3BCACHUN OTPEC3KOB XopA, ()
MMPOU3BCIACHUN OTPC3KOB CCKYIINX, O KBAApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcs BEKTOpAaMH, MOHUMATh MX FEOMETPUYECKUN U (U3NUECKUI
CMBICII, IPUMEHSATh X B PEIICHUH F€OMETPUUYECKUX M (U3NYECKUX 3a7ad.
[IpumeHATs CKaNspHOE NMPOU3BEIACHUE BEKTOPOB Ul HAXOXKACHUS IJINH U
yTJIOB

6.7

Ilonp30BaThcsl METOIOM KOOpJAWHAT Ha IINIOCKOCTHU, IPUMCHATH €ro B
PCHICHHUU T'COMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaaY




BH&I[GTB MOHATUAMMU MPABUIIBHOI'O MHOI'OYTI'OJIbHUKA, AJIMHBI OKPY’KHOCTH,
JJIMHBL AYTH OKPYXHOCTHU U paI[HaHHOﬁ MCPBI yIUVla, YMCTb BBIYHCIIATH

68 IJIOIIAAbp Kpyra M ero 4acred. lIpumeHsATh moOJydeHHbIE yMEHUS B
IIPAaKTUYECKUX 3a/1a4ax
6.9 HaxomuTe ocu WM HEHTPBl CUMMETpUH (QUTYp, NPUMEHSTH JIBHKCHUS
' IJIOCKOCTH B IIPOCTEMIIMX CIydasix
[IpuMeHATH NOy4EeHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTU4ECKUE
6.10 MOJAENN U1 33Jad peajlbHOM XWU3HU U IPOBOAWTH COOTBETCTBYIOLIUE

BBIYUCJICHUSI C TIPUMEHEHUEM IMOJ00USN TPUTOHOMETPUYECKUX (YHKIIUNA
(ToB3ysICh, TJIe HE0OXO0IUMO, KAIbKYJISTOPOM)




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KITIACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
6 I'eomerpus
Havanesuele nonsTus reomerpuu. Touka, npsMas, OTpPE30K, Jdyd. YToid. Bumasl
6.1 yriloB. BeprukaneHble W CMeXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOTOYToJIbHUK. [TapanmiensHoCTh U NepIeHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunbie (urypbl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuH. [Ipumepbl
' CUMMETPHUHU B OKPYKarOIIeM MUPE
6.3 OCHOBHBIE NTIOCTPOEHHUS C MIOMOIIBIO IUPKYJISA U JIUHENKN. TpeyroiasHuk. Beicora,
' MeraHa, OMCCeKTpuca, X CBOIMCTBa
6.4 PaBHOOGenpeHHbII U PaBHOCTOPOHHHUI TPEYTOJILHUKU. HepagenctBo
' TpEyroJbHUKA
6.5 CBoiicTBa M TMpU3HAKA PaBHOOEIPEHHOTO TpeyroiabHuka. [Ipu3Haku paBeHCTBa
' TPEYrOJbHUKOB
6.6 ColicTBa M TPU3HAKKA TapauieNbHBIX NpsAMbIX. CyMma YIJIOB TpPEyroJIbHUKA.
' Bremnue yribsl TpeyrojibHHUKa
[IpsimoyronpHblii  TpeyrojiibHUK.  CBOMCTBO  MeIMaHbl  MPSAMOYTOJIBHOIO
6.7 TPEyrojibHUKa,  MOpOBEAEHHOM K  runoteHy3e. [IpusHaku  paBeHCTBa
NPSAMOYTOJBHBIX TPEYTOJILHUKOB. [IpsSIMOYTOJIbHBIN TPEYTroJIbHUK C YoM B 30°
HepaBeHncTtBa B reomeTpun: HEPABEHCTBO TPEYrOJbHHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OoJibIlIeM yrie W OOJIbIICH CTOPOHE TPEYroJbHUKA.
[lepnenaukynsip 1 HAKJIOHHAS
6.9 I'eomerpuueckoe Mecto Touek. buccekTpuca yria u cepelMHHbINA EPIIEHIUKYISAP
' K OTpPE3Ky Kak r€OMETPUUECKHE MECTa TOUYEK
6.10 OKpy>XHOCTb M KpYT, XOpJia U JuaMeTp, UX CBoiicTBa. B3auMHoe pacmnosioxeHue
' OKpY’KHOCTH U nipsimoii. KacaTenbHas U cexyias K OKpy>KHOCTH
611 Oxkpy’KHOCTb, BIMCaHHas B Yroj. BmmcaHHas U omnMcaHHas OKPYKHOCTH
' TpEyrojibHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerelpéxyronsHuku. [lapamenorpamm, ero npu3Haku 4 CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBapaT, UX MPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHOOOKasi Tpamerus, €€ CBOWCTBAa M NpHu3HaKH. [IpsmMoyrombHas
Tpaneuus
6.4 Meron yasoenuss Mmenuasbsl. LlenTpanpHas cummerpus. Teopema Paneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TPEeyrojbHUKA U Tpanenuu. LlenTp Macc TpeyronbHuKa
6.6 [Momobue TpeyrompHUKOB, KO3hdumument mnoxodus. [lpusHakum momO0MS
' TpeyrojabHUKOB. [IpuMenenune nogooust npu peuieHny NpakTUYeCKUX 3a1au
6.7 DopMyIbl TS TUIOIIAAN TPEYTOJIbHUKA, TTapajljiesiorpaMmma, poM0a U Tpaneunu
6.3 CaoiicTBa miomazei reomerpuueckux guryp. OTHOIIEHNE TUIOMAe MOoT00HbIX
' duryp
6.9 Brrunciienue 1miomanei TpPEyroJbHUKOB W MHOTOYTOJBHUKOB Ha KJIETYaTOMU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mnpu pemienun
' MPaKTHYECKHUX 3324
CuHyC, KOCHMHYC, TaHIFE€HC OCTpPOro yrjia MpsSMOYTOJIbHOTO TpPEyToJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpHUTrOHOMETpUYEeCKHEe (QYHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHbsie U LEHTpAJIbHBIE YTJIbI, YTOJ MEXKIY KacaTeIbHOM U XOPHAOM. YTJIbI
' MEXKy XOpJIaMH U CEKYLIUMHU
6.13 Brnucannsie 1 onmMcaHHbBIEC YETHIPEXYTOJIBHUKHI
6.14 B3anmuoe pacronokeHue nByX okpykHocTed. Kacanme okpykHocrtei. OOmme
' KacaTeJIbHbIE K IBYM OKPYKHOCTSM
9 KUIIACC
Kon IIpoBepsieMbI 3J1€MEHT COJAEPKAHMS
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
' TOX/1€CTBO. DOPMYJIbI IPUBEICHUS
62 Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. Pemienue
' MIPaKTUYECKUX 3aJa4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nmomodus. [Tomodre cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 Npou3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O TNPOU3BEICHHHM OTPE3KOB
' CEKYILUX, TEOPEMA O KBAApaTe KacaTeJIbHOU
Bekrop, anuHa (MOIyJb) BEKTOpA, COHANpaBJIEHHBbIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HaIIPABJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PpAaBEHCTBO BEKTOPOB,
' orepanuy HaJ BeKTopamH. Pa3iiokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunarsl BekTopa. CkansipHOE MPOU3BEACHHUE BEKTOPOB, INPUMEHEHHE IS




HaxXOXXJACHUA JJIUH U YI'JIOB

JlexapToBbl KOOpIMHATBI Ha IIOCKOCTH. YPaBHEHMUS IPSAMOM U OKPYKHOCTU B

6.7 KOOp/IMHATaX, IMEepeceueHre OKPYKHOCTEH W NpAMbIX. MeTox KOOpIMHAT H €ro
pUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JnuHa okpykHOCTH. ['pamgycHas u paavaHHas mMepa yria, BBIYUCICHHE JUTMH JTyT
' OKPYXHOCTEH
6.10 [Tnomane kpyra, cekTopa, cermeHTa
6.11 JIBIDKEHUSI TUIOCKOCTM W BHYTPEHHHE CHUMMeETpuH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiil nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'0 0011Iero
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHSAMU: MHOXKECTBO, ITOJIMHOXKECTBO, ONEPALNH
HaJ MHOXECTBaMH; YMEHHUE ONepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHE HCIIOJIb30BaTh
rpajuyueckoe TPEJCTABIEHWE MHOXKECTB JUIsI ONHUCAaHUS peabHBIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHHne onepupoBaTh MOHATHAMU: OIpPEAENIEHHe, akChoMa, Teopema,
JIOKA3aTeIbCTBO;  YMEHWE  paclo3HaBaThb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, IPUBOJUTH IIPUMEPBl M  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHNS U OTPHIIAHUS BbICKA3bIBaHUI

YMeHue onepupoBaTh NOHATUSIMHU: HATYypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, ACTUMOCTb HATYpaJbHBIX YUCEN, MPU3HAKU JETUMOCTH,
1IeJI0€ YUCJIO, MOJYJIb YMCIIa, OOBIKHOBEHHAS JIPOObh M JCCATHYHAS JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALMOHAILHOE YHUCIIO,
apudMETUYECKU KBAAPATHBIH KOpPEHb, YMEHHUE BBITOJHATH JEHCTBHS C
YHCllaMi, CPaBHUBATh M YHOPSAOYMBATh YKCIA, MPEACTABIATh YMCIa Ha
KOOPAMHATHON MpPSIMON, OKPYIJIATH YHCIA; YMEHHE JejaTh MPUKHUIKY U
OLICHKY pe3yJibTaTa BhIYUCICHUN

YMeHue onepupoBaTb MOHSTHUSMU: CTEHEHb C LEJABIM IOKa3aTelieM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOT'OUIEH, aJirebpandeckas 1poob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTemeHu OoJblie
€IMHUILIBI; YMEHHE BBIMOJHATH pacuéTel 1Mo ¢opmynaMm, InpeodpazoBaHUs
HENbIX, JPOOHO-PAllMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSMHU,
pa3ioXKeHNe MHOTOWICHAa HA MHOXKHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBAIPaTOB U KBaJIpaTa CyMMbI U pa3HOCTH

YMeHue OIICpHUPOBATh MOHATHUAMHU: HYUCIOBOC PABCHCTBO, YPABHCHHC C
OIHOM nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ;
YMCHHUC  pPCIIaThb JUHEWHBIE U KBaApaTHBIC  YPAaBHCHUS, ,[[pO6HO—
paluOHAJIBHBIC YPABHCHUA C OJIHOM HepeMeHHOﬁ, CHUCTCMBI JIBYX JIMHENHBIX
ypaBHeHHfI, JIMHEHbIE HEPAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[pO6H0—
padluOHAJIBHBIC HCPABCHCTBA C OJTHOM nepeMeHHoﬁ, B TOM YHCIC IIpU
pCeHICHHUU 3aJa4 W3 APYIrux MnpeaAMETOB MW HNPAKTUYCCKUX 3aldayd, YMCHUC
HCIIOJIb30BATh KOOPAWHATHYIO IMPSAMYIO W KOOPAWHATHYHO INNIOCKOCTL JIA
I/1306pa)KeHI/I$I pCI_HeHI/Iﬁ ypaBHeHPIfI, HEPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKIMS, rpaduk (YHKIHH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHus,




yObIBaHus, HauOoJbIllee W HAaWMEHbIEE 3HAUYCHUS (QYHKUUHU; yMEHUE
ONEpPHUPOBATH TOHATHAMHU: TpsiMasi PONOPIUOHATIBHOCTh, JIMHEHHAS
¢byHKUMsA, KBagpaTHuHas (QYHKUUSA, OOpaTHas MPONOPIUOHAIBHOCTS,
napabosia, rurnep0oiia; yMeHUEe CTPOUTH TpaduKu (PYHKINH, UCTIOIB30BaTh
rpaduKy Ui ONpENeNICHUs] CBOWMCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pemieHusl 3aad M3 JPYrux Y4YeOHBIX NPEAMETOB M PEATbHOW JKU3HHU;
yYMEHHUE BBIpaKaTh (popMysiaMH 3aBHCUMOCTH MEXKIy BETMIMHAMHU

YMenune OIICpHUPOBATH IMMOHATHAMU: MMOCICAOBATCIILHOCTD, apI/I(i)MeTI/I‘-IeCKaﬂ
U TeoMEeTpHYecKass TMpOTPEecCMU; YMEHHE HCIOJb30BaTh CBOWCTBA
MOCJIeI0BAaTELHOCTEHN, (DOPMYJIBI CYMMBl M OOINEro 4WieHa MPHU PEIICHUU
3a/a4, B TOM YHCJI€ 33Jlad U3 JPYTUX YUYEOHBIX MPEIMETOB U peaibHOMI
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA IPOLEHTHI, JOIU U
4yacTH, JBWKEHUE, paboTy, 1IEHy TOBapOB M CTOMMOCTb MOKYIIOK M YCIYT,
HaJOr¥, 3aJayd W3 OO0JIaCTH YIpPaBJICHUS JHMYHBIMU U CEeMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJIATH BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIIOBHUIO 3aJadd, HCCIENOBATH IOJIyYEHHOE pEIICHHE U
OLICHUBATh MPaBAONO000HOCTH MOTYUYEHHBIX PE3YJIbTAaTOB

YMeHne onepupoBaTh MOHATHIMU: (PUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, Yroj, MHOTOYIOJbHHK, TPEYTOJbHHUK, paBHOOCAPECHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEyroJbHHUK, MEIUaHA,
ouccekTpuca " BBICOTA TpEyTOJIbHUKA, YeThIPEXYTOJIBHUK,
napaiesiorpaMm, poMoO, IPSMOYTOJIEHUK, KBAApAT, TPANCIHs; OKPYKHOCTB,
KPYT, KacareibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (BUTypaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCIIC M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXJICHHE
T€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYCHHBIX CBOWCTB (GUTyp H
(hakToB

10

YMeHue omnepupoBaTh MOHSTUSIMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroll
MEX1y IPSIMBIMU, TIEPIICHINKYJIISAP, HAKIOHHAS, IPOEKIus, mogodue duryp,
no/I00HbIE TPEYTOJbHUKU, CHUMMETPHS OTHOCHUTEIBHO TOYKH U TPSIMOMH;
yMEHHE paclo3HaBaTb pPAaBEHCTBO, CHUMMETPHIO U Tojgodue Quryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPY>KaIOIIEM MHUPE

11

YMmenue OIICpHUPOBATh INOHATUAMMU: JIMHA, PACCTOAHHEC, YTOJI (BeJ'II/ILII/IHa
yria, CMHyC U KOCUHYC YyTIJia TpeyTOJ'IBHI/IKa), rmjiaomanb, YMCHHUC OLICHUBATH
pa3MEpPLI NPECAMETOB U 00BEKTOB B OKpYKaroIeM MHUPE; YMCHUC IPUMCHSATH
(I)OpMYJ'ILI nepuMeTpa U rmiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U
rmjiomaan Kpyra, o0bema NpsAMOYTOJIBHOTO IMapaJuIeJICIuIeaa, YMCHUC
NPUMCHATHL IPU3HAKNU PAaBCHCTBA TPCYTIOJIbHUKOB, TCOPEMY O CyMMC YTIJIOB
TPCYroJIbHUKA, TCOPEMY Hﬂ(baropa, TPUTOHOMCTPUYICCKHUEC COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, i (1 ENGEY

12

Ymenue  u3zoOpaxkaTb  Mmiaockue  ¢GUrypel W UX  KOMOMHAauuu,
MPOCTPAHCTBEHHBIE (QUTYpbl OT pYKH, C TOMOIIbIO  YEPTEKHBIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB 10 TCKCTOBOMY HJIM CUMBOJIbBHOMY
OIIMCaHHIO

13

YMeHue onepupoBarh MOHATUAMU: HMPSAMOYIOJIbHAS CUCTEMA KOOPAMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOpA Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOpBI U KOOPAMHATHI JJIs NPEACTABICHUS JaHHBIX M PELICHMS 3a1ad, B
TOM YHCJIE U3 JPYTUX YUYEOHBIX MPEJAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIE JUAarpamMMmBbl,
TabIuUIBl, cpeiHee apumeTryeckoe, Merana, HauooIbIllee U HauMeHbIlIee
3HaueHUs,  pa3Max  YUCIOBOro  Habopa;  yMEHHUE  U3BJIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIINIO, NPEACTABIECHHYIO B
TabMuIax M Ha JAMarpaMMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOLIECCOB U SBJIEHMM; yMEHHME pAacllO3HAaBaTh H3MEHYMBbBIC
BEJIMYMHBI B OKPY’KAIOIIEM MUDE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4yallHBIA  OMBIT  (CIay4yailHbIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OIbITa, CIlydailHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHUE
HaXxOJUTh  BEPOATHOCTH  CIyyaWHBIX  COOBITM B  ONbITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMU COOBITHSIMM; YMEHHE pellaTh 3aauu
METOJIOM OpraHU30BaHHOIO Iepedopa W C MCHOJb30BAaHMEM IpaBHIIA
YMHOXXEHHUS; YMEHHME OLCHMBATh BEPOSTHOCTU pEAJIbHBIX COOBITHH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHI B OKpY’KAalOIIEM MHpE M B JKU3HHU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHUAX

16

YMeHne BbIOMpPATh MOIXOSANINNA MU3yUYCHHBIH METOM JJIs PelIeHUs 3aJayuH,
NPUBOAWTH TPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJAE U
JKW3HHU, pacro3HaBaTh IPOSBIICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
OMKCHIBATh OTAENBHBIC BBIJIAIOIINECS PE3yIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MAaTEeMAaTUKH KaK HAyKH, IPUBOIUTH MPUMEPHl MaTEMaTHUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
IO MATEMATHKE

Kox

HpOBepﬂEMblﬁ IJIEMEHT COoACPKaHUsA

1 Yucna v BEIYKUCICHUS
1.1 Harypanbnbie u niesnbie uyncna. [Ipu3Haky qeMMOoCTH HETbIX YUCE
12 OOBIKHOBEHHBIC W JECSTHYHBIC IPOOH, MPOILECHTHI, OCCKOHEYHBIC MEPHOIMYSCKUE
npobu
1.3 Panmonaneueie uncna. ApudmMeTnyeckue oneparum ¢ paioHaIbHBIMU YACIaMU
1.4 HeiicTButenbHble yncna. ApudmMernyeckue onepanmuu ¢ AeUCTBUTEIbHBIMU YHCIAMU
L5 HpI/I6J'H/DKéI-£HI)Ie BBIYUCIICHUS, PABHIIA OKPYTJICHUS, TPUKHUIKA U OI[EHKA pe3yibTaTa
BBIYUCIICHUH
2 AnrebGpanyecKue BbIpaKeHHs
2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM Toka3aTesneM. CBoiicTBa
' CTETIEHN
2.3 MHorouneHsl
2.4 Anrebpandeckas 1poob
)5 Apudmerndecknii KopeHb HaTypajdbHOW cTemneHH. [leficTBusa ¢ apudMeTHYECKUMHU
' KOPHSIMH HAaTypaJbHOW CTENEHH
3 VYpaBHEHHUS 1 HEPABEHCTBA
3.1 Lenble u npoOHO-panioHanbHble ypaBHEeHUSA. CUCTEMbl U COBOKYITHOCTH YpaBHEHUI
19 Hensle u apoOHO-palrioHanbHble HepaBeHCTBa. CHCTEMbl M COBOKYIMHOCTH
' HEPaBEHCTB
3.3 Perrenyie TeKCTOBBIX 3a7a4
4 UucnoBsie MOCIeA0BaTEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMerpuueckas rnporpeccuu. opmysa CI0KHBIX TPOIEHTOB
5 OyHKIMHU
®Oynkuus, cnocoOsl 3aganus ¢pyHkuuu. ['paduk Gynkiuu. O6aacTs onpeneneHus u
51 MHO)XeCTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuun. [IpoMexyTKu 3HaKOMOCTOSHCTBA.
o [IpoMexyTKu MOHOTOHHOCTH (YHKIHMUA. MaKCUMyMbl U MUHUMYMBI (DYyHKIUH.
Haubonpiiee n HauMeHbllee 3Ha4eHne (PyHKINU Ha TIPOMEKYTKE
6 Koopaunatsl Ha psMOil U IITIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA IITIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue GUrypsl U HX CBOMCTBA
7.2 TpeyronpHuk




7.3

MHOroyroJbHUKH

7.4 OKpY>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpu4eCcKuX BEIUYNH
7.6 BexTops! Ha m10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
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