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INOACHUTEJIbBHASA 3AIIMCKA

[eomerpusi Kak OIWH W3 OCHOBHBIX Da3/IeliOB IIKOJIBHONH MAaTEeMAaTHKH,
UMEIOIIMI CBOEH 1Leibi0 00ecleunTh M3y4eHHe CBOWCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M B3aUMHOE DACIOJIOKEHHE, ONHMpaeTcs Ha  JIOTMYECKYIO,
JI0Ka3aTeIbHYI0 JMHUIO. LIeHHOCTh M3y4YeHHUs Te€OMETPUH Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs 3aKIIIOUAETCS B TOM, UTO OOYYarOMIMICS yUYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PacCyKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHHs, JOKAa3bIBATh
UCTHHHBIC YTBEPXKICHHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIMTH
paccyXJIeHHss «OT TPOTHUBHOTO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkiaeHus. Ocoboe 3HAYCHHE JIO0Ka3aTeabHas
JIMHUS UMEET ISl YTITyOIEHHOTO N3YYeHUSI MATEMaTHKH.

Llenbio M3ydeHNs] TEOMETPUU SIBIISIETCS HCIIOJB30BaHHUE €€ KaK MHCTPYMEHTA
IpY pelIeHUN KaK MaTeMaTH4eCKUX, TaK U MPaKTHUYECKUX 3ajad, BCTPEUAIOIINXCs
B peanbHOM cku3HU. OOyuaromuiics JODKEH  HAYYMThCS  ONpPENessTh
TeOMETPUYECKYI0 (PHUTYpy, ONMUCHIBATH CIOBAMHU YEPTEX WIH PUCYHOK, HAWUTH
IUIOIIa/lb ~ 3€MEJIBHOTO0  y4acTKa, pPACCUUTHIBATH  HEOOXOJUMYI0  JUIHHY
ONTOBOJIOKOHHOTO Ka0enss wiu Tpedyemble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JHUHHUS B U3yUYCHHUH T'COMETPHUHU.
[Ipu pemenun 3afay MPaKTUUECKOTO XapakTepa OOydYaloUIMHCs YYUTCS CTPOHTH
MaTeMaTUYeCKUE MOJENM  pPealbHbIX JKM3HEHHBIX CHTyallud, MPOBOJHUTH
BBIYMCIICHUS M OIICHUBATh aJIEKBATHOCTH ITOJIY9€HHOTO PE3yibTara.

Oco6eHHOCTh y4eOHOro Kypca YriyOn€HHOTO M3y4eHUs] T€OMETPUU COCTOUT
B TOM, YTO 0Oy4arourecs He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MTOHITUSMHU, a
YBEPEHHO OBIajieBaloT UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
T€OMETPUHU M3Y4aloTCs Ha OoJiee TIIyOOKOM YPOBHE, a 00yJaronuecs mpuoOpeTaroT
YMEHUS, TIOMOTAIONIMEe WM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO M B CMEXHBIX NpeIMeTax, Mpexie Bcero pusnke u nHHopMaTHKe,
a TaKkXKe IOJIb30BaThCS IMOJYYEHHBIMU 3HAHHMSMH IPHU PEIICHUH MPAKTHUYECKHX
3ajau.

CornacHo yueOHOMY TulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJnEHHBIN
yueOHbIi Kypc «['eoMeTpHsi», KOTOPBIA BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/IeIibl
conepxanus: «Hauama reomerpum», «TpeyrompHuku», «OKpPYXHOCTHY,
«YetpipéxyronsHukm», «I[lomobuey, «AneMeHTs TpUuroHoMeTpun», «llmomanny, a
Takxe «Meron KoopauHat», «Bekropsn», «IIpeodpa3oBaHus MIOCKOCTH.

Ha wusyuenune yuebnoro kypca «l'eomerpusi» orBomutcs 306 yacos: B 7
kiacce — 102 gaca (3 yaca B Hefeno), B 8 kiacce — 102 gaca (3 gaca B Hefieni0), B
9 xnacce — 102 gaca (3 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHMsT M DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. IloHsTme 00 akcuome, Teopeme,
JI0KA3aTeJIbCTBE, ONPEIEICHUN.

B3anmHoe pacnonokeHue ToueK Ha npsMmou. M3mepeHne uMHBI OTpE3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts U yroia. Buasl yrinos. l3MmepeHune BEIWYUH — YIJIOB.
Beprukansasie u cMexHbIe YIUIbL. [lapanienbasle U NepIeHIUKYIISIPHBIE IIPSIMBIE.
Paccrosnue ot Touku 1o npsimou. buccexrpuca yria.

Jlomanasa. Bunel nomansix. JiimHa nomanon. MHoroyronsHuku. llepumerp
MHOIOyroyibHuKa. [IoHsTHE 0 BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBuuHblE TMpenCTaBICHUS O paBeHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoenus. IHCTpyMEHTHI 1Sl U3BMEPEHUHN U TOCTPOCHUM.

TpeyronbHuKku

Bunapl TpEeyroJbHHMKOB: OCTPOYTOJbHBIE, NMPSAMOYTOJIbHBIE, TYIOYT'OJIBHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpPOHHME. MeauaHa, OHCCekTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOM NPU3HAKKA pPABEHCTBA
TPEeyrojabHUKOB. PaBHOOeApeHHBIE TpEyrojibHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTnii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIYy CTOPOHAMH M yIjaMU TpeyrojibHHKa. HepaBeHCTBO
TpeyrojapHHUKa. HepaBeHCTBO O 1IIMHE TOMaHOM.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

ITapananensHbie npsiMble. CyMMa yIrjI0B MHOTOYIOJIbHUKA

[TapayenbHOCTD NMPSAMBIX, HCTOPUYECKUE CBEACHUSA O NocTysare EBkimaa u
o ponu JlobGaueBCKOro B OTKPBHITUM HEEBKIMIOBOW reomerpuu. CBoiCTBa U
NPU3HAKU NapajUieNbHbIX NpsAMbIX. CymMma yIiloB TpEyroyibHUKA. BHEHMe yribl
TpeyroysbHUKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYI'OJIbBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOTO MHOIOYT'OJIBHUKA.

IIpsiMoyroJibHbBIE TPEYT0J1bHUKH

[Ipyu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYroJbHUKOB. [lepnienaukymnsap u
HakJIOHHas. CBOMCTBO MeAuaHbl MPSMOYTOJIBHOIO TPEYTOJIbHHUKA, IPOBEIEHHON K
runotenyse. [IpsamMoyTroibHbIN TPEYTOJbHUK C YIioM B 30°.

OKpy,KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTHM M KpyTra: LEHTP,
paauyc, AuaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacmnooKeHHe OKPYKHOCTH U
npsamoil. KacarenpHas M cekymiass K OKpyXHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yrou. [Ipocreimme mocTpoeHust ¢ MOMOIIBIO HUPKYJISA U JIUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUUECKOM MecTe ToYeK. [Ipumepsl reoMeTpuyecKux MecT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria u cepelMHHbIN NEPIEHAUKYJIISP K OTPE3KY
KaK TeoMeTpu4ecKkue Mmecra Touek. OnucaHHash OKPYXHOCTb TPEYTOJbHUKA, €€
HeHTp. MeTo reoMeTpruIecKMX MECT TOUEK P PELICHUU F'€OMETPUYECKUX 3a4au.

ITocTpoeHus ¢ NOMOMIbIO HMPKYJIS U JIMHEHKHU

Hctopuueckue cBeneHus. OOOCHOBaHUSA MPOCTEHIIMX MOCTPOSHUH, STaIbl
3aJlayd Ha MOCTPOEHMS, pELIEHUE 3a]1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXYyroJbHUKHA

[lapannenorpamm, ero mnpu3Hakd U cBoiicTBa. I[IpAMOyroiabHUK, pomo,
KBaJlpaT, UX MpHU3HAKU U cBoicTBa. Tpamenus. PaBHOOeapeHHas Tpamenus, e
cBolicTBa u npu3Haku. [IpsamoyronpHas Tpanenus. CpeaHsis JMHUS TPANEUUH.

CpenHsas nUHUS TPEyrojJbHHUKA. METOl yABOEHUS MEAUAHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUn MeMaH TPEYTOJIbHHKA.

Teopema @aneca, Teopema O MNPONOPUUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[lenTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IToxooue

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. I[lpusznaku mogoOus
TpeyrojabHUKOB. [IpuMeHeHHe MMOAOOMS MpPU PEIIEHUH TEOMETPUYECKUX U
NPaKTUYECKUX 3a/]a4.

IInomann

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Ipocreiime GpopMybl 175 TIOMIAIM TPEYTOIbHUKA, MapaluiesiorpaMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIAACH TPEYTrOIbHUKOB.

Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 3a/1a4.

DJIeMEeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TQHI€HC W KOTaHI'€HC OCTpPOro yria MpPSIMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue QyHkmuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BrnucanHple W LEHTpAIBHBIE YIVIBI, YIOJl MEXKAY KacaTeJIbHOW M XOPIOM.
Yrael MeXay XOpJaMM M CEKylIMMH. BrnucaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYTrOJIbHUKA. B3anmMHOe pacnonoxxeHue IByX OKpyxkHocted. Kacanue
okpyxHOcTel. O0ue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyrojibLHUKOB

Cunyc, kocuHyc, TaHreHic yriaoB oT 0° nmo 180°. OcHoBHOE
TPUTOHOMETpHUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYrOJILHUKOB. TeopemMa KOCMHYCOB M  TeopeMa CHHYCOB. PemeHune
PaKTUYECKUX 3a]1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemrenne 3a1a4 reoOMeTpUYECKOM ONTHKHU.

Tpuronomerpuyeckue  QGopmynasl  uid  IUIOHIAAM  TPEYroJIbHHKA,
napasiesniorpamma, pom0Oa, Tpaneruu. dopmyna [epona. dopmyna momamu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopapl W NOAOOHBIE TPEYTrOJABHUKM B  OKpykHOcTu. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BENCHHM OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHune Npu pelmeHun reoMeTpu4ecKux
3agay. Teopemsl Uesbl 1 Menenas. [lonsatre o roMoTeTuu.

MeTtoa KoOpaAMHAT

VYpaBHeHHE NpPAMON Ha IMJIOCKOCTH. YTIOBOW KO3()PHUIMEHT u CBOOOIHBIH
WICH, MX TIeOMETpUYeCKHil cMmbIca. [lapasulenbHOCTP W NEPIEHIUKYISIPHOCTD
NpsIMBIX (Y4epe3 yriaoBod KOd(PPHUIIUEHT).

YpaBHeHHE OKpYKHOCTH. HaxoxaeHue mnepeceyeHnid OKPYKHOCTEU U
IpsAMBIX B KoopanHarax. Popmysia pacCTOSHUAS OT TOYKM 10 npsMou. Ilnomans
napajuieiorpaMMa B KOOpPAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW ILJIOLIA/IH.
[IpumeHeHne MeTo1a KOOPAMHAT B PAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKUX
3a/1a4ax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYrOJIbHUKA U NapajiesnorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopaunaTsl
BeKkTOpa. ClIOKE€HME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHUCIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oaswucy.
CkaysipHOE TPOU3BEIEHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPDAKEHHUE B
JEKapTOBbIX KoopJauHaTaX. JIMCTPpUOYTUBHOCTb CKAQJIAPHOTO IPOU3BEICHMUS.
CkajsipHOE  TpoM3BEACHUE M INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



IIPOM3BEAECHNST BEKTOPOB JUIl HAaXOXIEHHUs JUIMH W yrioB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHBIE MHOrOYrodbHUKHM. JlnmHa okpyxHocTH. I'pamycHas wu
paguaHHas Mepa yria, BBIUMCIEHUE JUIMH Oyr OKpyxKHocred. Ilmomans kpyra,
CEKTOpa, cerMeHTa. Mcropuueckue cBeeHUsI 00 U3MEPEHUHU UIUHBI OKPY>KHOCTH U
IJIOIIAIHA KPYTa.

JIBMKeHMSI TJIOCKOCTH

IlenTpanbHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummetpusa. Purypel, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHpI IEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUU B IIPUPOJE, KUBOIMUCH, CKYJIBITYpeE, apxurekrype. Komnosunumn
JOBUKEHUH (mpocTeiine npuMepsl). [[puMeHenne B reoMeTpuueckux 3a1aqax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA 1NPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY H  HACTOSALIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U NPUKIAIHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CPeICTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmuUTaHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1aT0MOTy YU :



TOTOBHOCTHIO MPUMEHSATh MAaTeMaTUYECKUE 3HAHHUS B HHTEpPEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  oOpa3a JKu3HH  (3JOpOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (Quudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY 1 TaKOTO e IpaBa JPyroro 4ejaoBeka,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKPYXKAIOIIEH Cpelbl, OCO3HAaHHWEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelieHus;

8) ajanranum K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTHUYECKYIO E€SATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOPETaTh B COBMECTHOW JCSATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX W SIBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOGHUS MpOrpamMMbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copmMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUeCs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSMH,  YHMBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCAILHBIMU PETYJIATUBHBIMU ACHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornueckue aeiicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAy TOHATHUSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh,  (opMynmupoBaTh U  MPEeOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHBOPCUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpearaTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKIACHHUH (NpsIMbIE M OT
IIPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHIX
(GakToOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  pEUICHHS, BHIOMpaTh HaumOoJiee  MOAXONAIUMH ¢ y4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopmMynupoBaTh  BONPOCHl,  (uUKcHpyIOIME  MOPOTUBOpEUYHE,  IMpodIiIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HMCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENIbHO (POPMYTUpPOBaThH OOOOIICHUSI W BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS, HCCIEAOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIHH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (DOPM MIPEICTABICHHUS,

BbIOUpaTh (QopMy TpenacTaBieHHs HWHGOpPMALMM U HWUIIOCTPUPOBATH
perraemMbIe 3a/1a4M CXeMaMu, TuarpaMmMaMi, HTHOU rpaduKoi U MX KOMOMHAIIMSIMUY;

OIICHUBATh HAAEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



BOCIIPUHUMATH U ()OPMYITUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNsIMH  OOILEHHs, SCHO, TOYHO, IPaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3pEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XONIy PEIICHHS 3aaadd,
KOMMEHTHPOBATh TOJTYyYEHHBIN PE3yIbTaT;

B Xoje 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAlCJICHHBIE Ha IOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(dbopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboThl TpHM peUICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh Leb
COBMECTHOHM [€ATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BuAbl paboT, IOroBapuBaThCs, OOCYXKIaTh MPOIECC U PEe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KaueCTBO CBOEr0 BKJIaga B OOMIMM pe3yibTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanmus:

BBISIBJISATH MPOOJIEMBbI JJIsl PEIICHHS B JKM3HEHHBIX M y4EOHBIX CHUTYyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHUS pelieHUud (MHIMBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEImICHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOopMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3aJ1auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTb KOPPEKTHUBbI B JI€ITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pE3yJibTaTa NEATEIbHOCTU MOCTABICHHOW LEIH U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTUKECHHS WM HETOCTHXKEHUS LIeTH, HAaXOAUTh
OlIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIpXaTh AMOLUHM NPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIlIeHUs 3a/1a4H.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHIty 00y4yenus B 7 kiacce o0y4aromuUics MOMyYUT CIETYIOIIKE TPeIMETHbIC
pPE3yIbTaTHI:

Pacno3sHaBaTh UM3yY€HHbIE TE€OMETpUYECKUE (UIYPBI, OINPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEepTEXkKU MO YCIOBUIO 3anaud. M3mMepsATb JMHEHWHBIE W YIJIOBBIE BEIWMYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY M OLEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH INPEIMETOB B
pEaIbHON U3HHU, pa3MEpoB IPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
00BEKTOB MO HOPSAAKY BETUUUHBI.

CTpoHTh UEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BAThH
IPU3HAKU U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJBbHUKOB IIPU PEILICHUH 3a7au.

[IpoBOINTE JIOTMYECKHE PACCYKICHHUS C HCIOJIB30BAHUEM I€OMETPUYECKHUX
TEOpPEM.

[lonp30BaTbCAd IPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  NIPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUHA F€OMETPUYECKUX 3a1a4.

Omnpenensars napajjiebHOCTb MPSIMBIX C IOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH ceKkymas. OnpenensaTe MapauleIbHOCTh MPSAMBIX C TIOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM 0 TOYEK APYTOU MPSAMOM.

Pemate 3amaun Ha KaeT9aTol Oymare.

ITpoBOAMTH BBIUMCIEHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YyIJOB B TEOMETPUYECKMX 3aJa4ax C HCIOJIb30BAHHEM CyYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
IIEPECEUCHNN JBYX IApAJUIEIBHBIX MpPsAMBIX CEKylled. Pemares npakTudeckue
3a/1a4M Ha HaXOXICHUE YIJIOB.

Brnanerp monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OMCCEKTPUCY yIJla U CEPEIMHHBINA NMEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM TreoMeTpruueckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a1a4.



®opMynUpOBaTh ONPEACICHUS OKPYKHOCTH WU KPyra, XOpAbl U JWAMETpa
OKPYXHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TU CBOMCTBA IIPU PEIICHUU 3a7a4.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. JloKa3pIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners noHdatueM KacaTeabHOW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTebHOW M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>XKHOCTU, TPOBEAEHHBIX U3
OJHOM TOYKH, U TPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a7a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO IIUPKYJIS U
JIMHEWKHU.

K konmy oOyuenus B 8 kiacce OOYyYarOIIUKCA TMOJYYUT CICAYIOIIHE
peIMETHBIC PEe3yIbTaThI:

Pacmo3HaBaTh OCHOBHBIE BHJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIB30BATHCS UX CBOWCTBAMM TPU PEIICHUH T€OMETPUYECKUX 3ajad. Pazmmuath
NpU3HAKK M CBOMCTBA MapajuiejorpaMMa, pomMoa u MpsMOYTroJibHUKA, JOKAa3bIBATh
WX U YBEPEHHO MPUMEHSTH MPHU PEUICHUN T€OMETPHUIECKHX 3a7ad.

Hcnonp30BaTh CBOWCTBA TOYKH MEPECEUCHUST METUaH TPEYTroJIbHUKA (IIEHTpa
Macc) B PELICHNH 3a/1ay.

Brnaners moHaTHEM CpenHEW JIMHUM TPEYTOJbHUKA W Tpamneluu, MPUMEHSThH
X CBOWCTBA TpU pEIICHHH TEOMETPUYECKHX 3amad. VICrmoib30BaTh Teopemy
daneca u TeopeMy O IPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX IS PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacmo3HaBaTh 1EHTpaIbHO-CHMMETPUYHBIC (PUTYPHI U HCIOJIH30BaTh HX
CBOMCTBA TPU PEIICHUY 3a]1a4.

Brnaneter moHATHSIMH MOJ00MS TPEYTOJBHUKOB, KO3 dUIMEeHTa M0a00us,
COOTBETCTBEHHBIX JIEMEHTOB MOI0OHBIX TPEYTOJLHUKOB. MIMETh mpeacTaBieHue o
npeobpazoBaHnu monodus U 0 MoaoOHbIX (urypax. [lomp3oBarbes mpU3HAKaMU
o00usT TPEYTrONbHUKOB TPH PEIICHUH T€OMETPUYECKUX 3amad. J[oxas3wiBaTh U
PUMEHSATH OTHOIIECHUS MPOMOPIUOHAIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJTbHHUKAX.
[TpuMeHsTh MoI00HE B MPAKTUIECKHUX 3aauax.

BeiBomuTh ©  WCMONB30BaTh MpocTedmme (QopMyabl Uil IUIOINAIH
TPEYToJIbHHKA, TTapajljieiorpaMma, poMOa U Tpamnernuu. Beaucnsats (pa3auaHbpIMA
croco0aMu) IUIONIA[lb TPEYroJbHUWKA U IUIONIAJd MHOTOYTOJIBHBIX  (huUryp
(moJyIb3ysCh, TN€ HEOOXOAMMO, KaJbKyISATOPOM). 3HaTh OTHOIICHHE IUIOMIAIeH



NOOOHBIX (PUTYP M MPUMEHATh MPHU peuieHuH 3aaad. [[puMeHsTh MmoxydeHHbIS
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHus TEOMETPUUYECKUX U
pakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENBHO J€1aTh YePTEXK U HAXOAUTHh COOTBETCTBYIOLIUE JJINHBI.

Bnanerp mNOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIA MEXKIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW W BIMCAaHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELLICHUY 3a/1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN IS 3a/1a4 PeabHOW JKU3HU U IPOBOAUTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C TpUMEHEHHEM TOoA00Us U TPUTOHOMETpHM (IOJIB3YSACh, TNe HEO0OXOIUMO,
KAJIBKYJIITOPOM).

K xoniy 00y4uenus B 9 kj1acce 00ydaromuics MOTYyYUT CISAYIONNE TPEAMETHBIC
pPE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKITMU OCTPBIX YTIOB, YMETh HAXOAHUTh C MX
MOMOIIbIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYroJbHUKA («pelleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIMHBI
Y YTJIBI JUTsI HeTAOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMysiaMu MPUBEACHHS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXAECTBOM JUISI HAxXO0XKJIEHUS COOTHOUIEHHW MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaThb TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY),
IPU PEUIEHUH TEOMETPUUYECKUX 3ajad. [IpuMeHSATh NONyYEeHHBIE 3HAHHS MPHU
PELIEHUH MPAKTUYECKUX 3a7a4.

[IpyMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAIN, BBIBOIUTH
U BIJIAJICTh TPUTOHOMETPUYCCKUMU (HOpMyIaMHu IS IUIOIMIAIA TPEyTrOJIbHUKA,
napajuienorpaMmma, poM0a, Tparneru, BEIBOJAUTh U TPUMEHITh popmyiry ['epona u
dbopMyTy JUTs TUTOIIAH BBITYKIIOTO YeTHIPEXYTOIBHUKA.

NMeTs mpeAcTaBI€HHE O TOMOTETUH, IMPUMEHATh B MPAKTHUYECKUX
CUTYyalUsIX.

Hcnonb3oBate Teopembl UeBbl 1 MeHenas mpu pemieHnu 3aaad.

HNcnonb30BaTh TEOpEMbl O BIHMCAHHBIX YINAX, YIVIAX MEXAY XOpAAMH
(CeKyIMUMHM) U yTiie MEXAY KacaTeJIbHOW U XOPAOU MPH PEIIeHUH F€OMETPUUECKHUX
3aaa4. Jloka3blBaTh M IMPUMEHITh TEOPEMBI O NMPOU3BEICHUU OTPE3KOB XOPA, O
IIPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

Brnagers moHATHEM KOOpAWHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsMOM  Ha TIIJIOCKOCTH. Bianerh MOHATHUSMU yriaoBOTO KOdhGdUIMEHTa U
CBOOOJIHOTO YJIEHA, MOHMMATh WX TE€OMETPUYECKHH CMBICI U CBA3b YIJIOBOTO



ko3 ¢uleHTa ¢ BO3pacTaHMeM U YyObIBaHHMEM JUHEHHOW (QYHKIUU. YMETh
pemate METOAOM KOOpPAMHAT 334a4yH, CBS3aHHBIE C NAPAUICIBHOCTBIO W
NEPHEHANKYJIAPHOCTBIO MPSAMBIX, IIEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECEUCHHUS].

BelBOIUTE M BHaneTh YpPAaBHEHHMEM OKPYKHOCTH. lMcnonbs3oBaTh METOX
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Branersb
dopMynaMu paccTOSTHUS OT TOYKM 10 MPSMOM, IUIOLIaAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IuIomanu. Ilosnb30BaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro IIPU  PELICHUH
FEOMETPUYECKUX M NPAKTUYECKUX 3a1ad. [IpuMeHAT MeToN KOOpIMHAT B
IPaKTUKO-OPUEHTHPOBAHHBIX FTEOMETPUUYECKHX 3a/1a4axX.

Biagere nonsTHEeM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPBI,
YMHOaTh HA YHCJIO, BJIAJETh IIPaBUJIAMU TPEYrOJbHHKA M IapajljiesiorpaMma.
BiageTs npakTUYECKMMM MHTEPIPETALUAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bianerp CcloKeHHWEM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

Wmets npencraBienne o 6asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPBl CHJI € IIOMOIIbIO IPOCLUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsATs 1osydeHHBIE 3HAHUSA B
OPOCTEHIINX PU3NUECKUX 3aauax.

Biianerp MOHSATHEM CKaJspHOrO MNPOMU3BEACHHS BEKTOPOB, MOHUMATh €r0
FEOMETPUYECKUM CMBICII W YBEPEHHO IIOJIB30BAaThCA €r0  BBIPAJKECHUEM B
JEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTh CKAJISIPHOTO IPOU3BENEHUS
U €ro CBs3b C NpoelupoBaHueM. [IpUMEHATh CKaIspHOE NMPOU3BEICHUE BEKTOPOB
JUISl HaXxOKJAEHUs JJIMH W YIJoB. PemaTe reoMeTpuyecKue 3aJayd ¢ MOMOUIBIO
CKQJLIPHOTO ITpou3BeAcHus. Mcnonb30BaTh CKAIPHOE NPOU3BEIECHUE BEKTOPOB B
anredpanueckux U (pu3nyeckux 3agayax.

BiageTs NMOHATHSAMH NPABWIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPYKHOCTU M PaJMaHHOW MEPBI YIJia, BEIYMCIATH IUIOAAL Kpyra U
ero yacreu. [lomumare cmbica yucna m. [IpuMeHATH MOTydEeHHBIE YMEHHs IpHU
pelIeHNH TPAaKTHUYECKUX 3aJad. 3HATh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U IUIOLIAH KpyTa.

HNmeTs npenctaBieHHE O MpeoOpa3oBaHUU IIIOCKOCTH, O JBHUYKEHUSX.
Haxomuth ocu, UEHTpbl cuUMMeTpuu (Uryp, IEHTpbl MOBOPOTa, HAXOAWUTH
KOMIO3UIMH TMPOCTEUIINX MpeoOdpa3oBanuil. [IpuMeHSITh IBUKEHHUS MIOCKOCTH
IIPU PELICHUU TEOMETPUYECKUX 3aad.

[IpuMeHATh MONy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U IPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS



C NpPUMEHEHUEM MOoJA00us U TPUTOHOMETPUYECKUX (yHKUUN (MOAB3YSICh, T
HEOO0XO0MMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouaunyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB u (mudpoBbie)
n/n | TeMIPOrpaMMblI Bcero  Kontpoabnbiepaborbl  IIpakTuuecknepadoTbl
o0pa3oBaTe/bHbIEpeCypChI
Hauana reomerpuu. [Ipocreitmme
1 reoOMEeTpUUYECKHE PUTYPHI U UX 28 1 bu6nuoreka [IOK
CBOICTBA. https://m.edsoo.ru/78c146¢c4
I/I3MepeHI/IeF€OMeTpI/I‘IeCKHXBGHI/I‘II/IH
but6mmoreka [IOK
2 Tpeyrobukir 19 1 https://m.edsoo.ru/78c146¢c4
3 [TapamnenbHOCTB. 15 1 bu6nuoreka [IOK
CyMMayrJioBMHOTOYT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMOYTOIBHBIETPEYTOIHHUKH 7 bubmorexa [IOK
PAMOYT peyr https://m.edsoo.ru/78c146¢c4
bu6mmoreka [IOK
° FeomerprriecknenepaseHcTsa ° 1 https://m.edsoo.ru/78c146¢4
OkpyxHOCTb. ['eoMeTpruueckue
6 Mecta Touek. [locTpoenus ¢ 18 1 bubmorexa [IOK
’ P . https://m.edso00.ru/78c146¢4
MMOMOIIBIO IUPKYJISA U JIMHCUKU
7 [ToBTOpEeHmEe, 0600IIECHNE, 10 1 bubmunoreka LIOK
cUCTeMaTH3alusI3HaHU I https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME



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 KVIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
N bu6mmoreka [IOK
1 Herbipexyronpiici 22 2 https://m.edsoo.ru/a5cb98eb
VYTrabl 1 4eTBIPEXYTOIBHUKHU, CBSI3aHHBIE C bu6nuoreka [IOK
2 20 1
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Honobue 16 2 https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
4 Hromare 16 1 https://m.edsoo.ru/a5cb98eb
Teopema [Tudaropa u Havana bu6nuoreka [IOK
5) 18 1
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS Bbubmunoreka LIOK
6 - 10 1
3HaAHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
. Peterie TpeyronbHHKoB 20 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tonobue Tpeyrompimios 10 . https://m.edsoo.ru/dddde230
bubmunoreka LIOK
3 JUTHHA OKPY/KHOCTH H ILIOAAE KpYra 14 . https://m.edsoo.ru/dddde230
bubmunoreka LIOK
4 Meron koopauHar 8 ! https://m.edsoo.ru/dddde230
bubmunoreka LIOK
> Bexropet 18 . https://m.edsoo.ru/dddde230
but6mmoreka [IOK
6 Jlpusxerus IocKkoCTH 8 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 0600mIEH e, 7 1 bubmunoreka LIOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 85 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 IIVTAHUPOBAHUE

7 KJIACC
Ne KounyecTBouyacon
JlaTtan3 JjekTpoHHbIeNPPoBbIEOOPaA3OBa
n Temaypoka Be Kontpoabnble  IIpakTnuecku y P p P
YeHHu s TeJbHbIepecypchl
/ ero  paboThI epadoThI
n
Hcropust BOSHUKHOBEHUS U bubnuoreka [IOK
1 1
pa3BUTHS TEOMETPUU https://m.eds00.ru/925af86b
5 HavanbHble MOHATHSI TEOMETPHH. 1 bubmmoreka [JOK
Touka, npsmasi, OTpe30K, JIy4 https://m.eds00.ru/659c4331
3 HavanbHbie MOHATHSI TEOMETPUH. 1 bubmmoreka [JOK
Touka, npsmasi, OTpe30K, JIy4d https://m.edsoo.ru/20bael2a
[TonsTHe 06 akcroMme, Teopeme,
4 OKa3aTelIbCTBE, ONPEACICHUI 1 bubmmorexa [TOK
A . » OTpelt ’ https://m.edso00.ru/3d223477
CBOMCTBE, MPU3HAKE
BsaumHoe pacnonoxeHue Touek
5 Ha npsmoil. i3mepenue JimHbI 1 bubanorexa HOK
OTpE3Ka, PACCTOSTHUE MEXKIY https://m.eds00.ru/92b776f1
TOYKaMHN
BsaumHoe pacnonoxeHue Touek
6 Ha npsmoil. i3mepenue JimHbI 1 bubanorexa HOK
OTpEe3Ka, pACCTOSTHUE MEXKIY https://m.eds00.ru/9c500788
TOYKaMHN
BsaumHoe pacnonoxeHue Touek
7 Ha TipsiMoi. M3aMepenne miHbI 1 bubmmorexa [JOK
P ) P g https://m.edsoo.ru/7f06e8ce
OTpe3Ka, PaCCTOSTHUE MEXKTY



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

TOYKaMH

8 [TonymnockocTs u yroi. Buast bubanorexa HOK
yriioB. I3MepeHneBeIMYrHYIIOB https://m.eds00.ru/36862bf3
9 [TonynnockocTs U yroi. Bunabl bubmmoreka [JOK
yrJoB. MI3MepeHneBeTMunHyTI0B https://m.edsoo.ru/21ce4ff2
10 [Tonymiockocts 1 yroi. Buasl bubmmoreka [IOK
yrioB. MI3MepeHneBeIMuuHyTriIoB https://m.edsoo.ru/ce214e34
BeprukanbHbie 1 CMEKHBIE YTITHL.
11 Ilapamnensunle 1 bubmorexa LIOK
p https://m.edsoo.ru/7399faea
MEPIEHIUKYIAPHBIE IIPSIMBIE
BeprukanbHbie 1 CMEKHBIE YTITBL.
12 [TapannensHble U bubmorexa LIOK
P https://m.edsoo.ru/5c2c0dff
MepIEHIUKYISIPHBIC TIPSIMbIE
BepTI/IKaJIbeIe U CMCIKHBIC yFJIBI.
13 [TapannensHble U bubnnorexa LIOK
p https://m.edsoo.ru/4a4bf678
MepIEHIUKYISIPHBIC TIPSIMbIE
BepTI/IKaJIbeIe U CMCIKHBIC yFJIBI.
14 Ilapamnensunle 1 Bubmuorexa ITOK
p https://m.edsoo.ru/84ee61de
[EPIEHIUKYIAPHBIE IIPSIMBIE
BepTI/IKaJIbeIe U CMCIKHBIC yFJIBI.
15 [Tapamnensusie u bubmorexa LOK
p https://m.edsoo.ru/d04bb9c5
MEPIEHIUKYIAPHBIE IIPSIMBIE
bu6mmoreka [IOK
1 b
6 receKtpucayria https://m.edsoo.ru/da5e003c
bu6mmoreka [IOK
17 b
receKtpucayra https://m.edsoo0.ru/557998af
18 = Buccekrpucayria bubmmorexa LIOK

https://m.edsoo.ru/5ea89182



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182

19 Jlomanas. Bunapl nomanbix. Jlnnna bubmuorexa [JOK
JIOMaHOU https://m.edsoo.ru/c84d7212

20 Jlomanas. Buasl iomanbix. /[nvHa bubmuorexa [JOK
JIOMaHOU https://m.edso0.ru/91fe52bc
MuoroyronsHuku. [Tepumetp

21 MHOTroyrojsHukKa. [TousTue o bubanorexka HOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0Oaab8dfc
MHOT'OYTOJIbHUKaX
MuoroyronsHuku. [Tepumetp

99 MHOroyrojeHuka. [Tonstue o bubmmoreka [JOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKaX
MuoroyronsHuku. [Tepumetp

93 MHOroyrojeHuka. [Tonstue o bubmmoreka [JOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYT'OJIbHUKaX
MHuoroyronsauku. [Iepumerp

24 MHOroyrojeHuka. [Tonstue o bubmmoreka [JOK
BBINTYKJIBIX W HEBBIMYKJIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

o5 | MHOTOYFOIBHHKA. [TonsTue o bubmmoreka [IOK
BBINTYKJIBIX W HEBBIMYKJIIBIX https://m.edso00.ru/3e269ed8
MHOT'OYT'OJIbHUKaX

26 WNHCTpyMEHTBI U1 U3MEPEHUN U bubnunoreka [IOK
MMOCTPOEHUM https://m.edso00.ru/333ech98

97 HNHCTpyMEHTHI 1J1s1 UBMEPEHUH U bubanorexa HOK

MOCTPOEHUM

https://m.edsoo.ru/26b0a806



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
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806

KonrtponsHast pabora o Teme
"Hauana reomerpun. [Ipocreitmme
reoMeTpuyeckue GUrypsl U ux

Bbu6nuoreka [JOK

28 CBOMCTBA. https://m.edsoo.ru/aalb7981
N3mepenuereomeTpudecKux puryp
Menunana, OMCCEKTpHUCa U BbICOTA Bbu6nuoreka [JOK
29
TPEYroJbHUKA https://m.edso00.ru/9ae97099
Mennana, OGucceKTpuca 1 BBICOTA bubanorexa HOK
30
TpeyrojibHUKa https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBOTPEYTOIBHUKOB bubmmorexa [TOK
peyr https://m.edso00.ru/8e04a02f
IlepBbIil 1 BTOPOM IPU3HAKU bubnumoreka [IOK
32
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
33 [lepBblit 1 BTOpON PU3HAKU bubmmoreka [JOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9b
IlepBslii 1 BTOpPOI IPU3HAKU bubmmoreka [IOK
34
paBEHCTBA TPEYTOJILHUKOB https://m.edso00.ru/34f8650e
[TepBbIii 1 BTOPOI MPU3HAKU bubanorexa HOK
35
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [IepBbIit 1 BTOpOM IPU3HAKU bubmmoreka [JOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edso00.ru/79753cdf
37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U bubmmoreka [IOK
HX CBOWCTBa https://m.edsoo.ru/c59fdae9
38 PaBHOOEIpEHHBIC TPEYTONBHUKH U bubanorexa HOK
HX CBOWCTBa https://m.edsoo.ru/7e10fb44
39 PaBHOGeipeHHBIE TPEYTOJIBHUKH U bubmmoreka [JOK

HUX CBOMCTBaA

https://m.edsoo.ru/lc2cc982



https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
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https://m.edsoo.ru/1c2cc982

40 [Tpu3HnakpaBHOOEIPEHHOTOTPEYTOIT bubmmoreka [JOK
BHUKA https://m.eds00.ru/480b3c40
41 [Tpu3HnakpaBHOOEIPEHHOTOTPEYTOIT bubanorexka HOK
BHHKA https://m.edsoo.ru/bf564ab7
42 TpeTuiinpr3HakpaBeHCTBATPEYTOJI bubmmoreka [JOK
BHHUKOB https://m.edso00.ru/b4229637
43 Tperuiinpu3HakpaBeHCTBATPEYroJl bubmmoreka [IOK
BHUKOB https://m.edso0o.ru/7a899c49
44 Tperuniinpu3zHaKkpaBeHCTBATPEYTOJI bubanorexka HOK
BHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CEBOM CUMMETPHEN.
45 [Ipumepsl cuMMeTpUHn B bubmorexa HOK
pHMEp P https://m.edsoo.ru/83d5ffea
OKpY’KaIoIlleM MUpe
@urypsl ¢ 0CEBOM CUMMETPHUEH.
46 IT nﬁ; bl CHMMETPHH B ’ bubmmorexa [JOK
pHMEp P https://m.edsoo.ru/a48cfOcd
OKpY’KaIoIlleM MUpe
47 KonrponsHast pabora o Teme bubmmoreka [IOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
bu6mmoreka [IOK
48 HapanensHoCToIpIMELX https://m.edso00.ru/a081482d
49 CBoiicTBa 1 pU3HAKU bubanorexa HOK
MapaJuICIbHBIX MPSAMBIX https://m.eds00.ru/2cd69381
50 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
MapayIeabHbBIX TPSIMBIX https://m.eds00.ru/75899b52
CBolicTBa ¥ IPU3HAKU bubmmoreka [IOK
51
[apajIeabHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa ¥ pU3HAKU bubanorexa HOK

napajlyICJbHBIX IMPAMBIX

https://m.edsoo.ru/74e8bd74
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53 CBoiicTBa ¥ pU3HAKU bubmmoreka [JOK
MapajuIeIbHBIX MTPSIMBIX https://m.edsoo.ru/070fd7db
CBolicTBa ¥ IPU3HAKU bubnumoreka [IOK

54
MapaJUIEIbHBIX MPSAMBIX https://m.eds00.ru/5¢90c339

95 CymMayrioBTpeyrojabHUKa bubmmorexa [JOK

TMMAYE peyr https://m.edsoo.ru/d1dcaScd

56 = CymMmayrinoBTpeyroibHHUKa bubmmorexa [TOK

TMMAYE peyr https://m.edsoo.ru/7af6d9e6
o7 BHemHueyrsITpeyrojibHuKa bubmmorexa LIOK
YHIRIPEYE https://m.edsoo.ru/bc409f4f
58 = BHemHueEyrJIBITPEYroiIbHUKA bubmmorexa [JOK
YHIRIPEYE https://m.edsoo.ru/371cbell
CymMma BHYTpPEHHHX YIJIOB
MHOI'OYTI'OJIbHUKA U CyMMa bubmmoreka [IOK

59
BHEIIIHUX YTIIOB BBITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB
MHOT'OYI'OJIbHUKA U CyMMa bubmmoreka [IOK

60
BHEIIHUX YIJI0B BBIITYKJIOTO https://m.edsoo.ru/e638a510
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHMX YIJIOB

g1  MHOTOYrONBHIKA M CyMMa bubnunoreka [IOK
BHEIIHUX YIJI0B BBIITYKIOTO https://m.edsoo.ru/b75ede0Oe
MHOT'OYTOJIbHUKA
KonrponsHast pabora o Teme

62 "[TapamienbHOCTD Bubnnorexa LIOK

P ' | https://m.eds00.ru/40947485
CyMMayriioBMHOTOYTOJIbHUKA
63  Ilpu3HakupaBeHCTBAPSIMOYTOJIbH bubmmorexa LOK

https://m.edso00.ru/330d63ff



https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
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BIXTPEYTOJIbHUKOB

64 [Ipu3HakupaBeHCTBANPSIMOYTOJIbH bubanorexa HOK
BIXTPEYTOJIbHUKOB https://m.edsoo.ru/0e1544dc
65 [TepnenuKyIsIp ¥ HAKJIOHHAS bubmorexa LHOK
PHERARIYIBIP https://m.eds00.ru/957310000000000
CBOICTBO MeIHaHbI
66 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA bubmmorexa [TOK
p yr N peyr ’ https://m.edsoo.ru/b34a450e
MPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeIHaHbI
67 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA bubmmorexa LIOK
PAMIOYTOIR peyr ’ https://m.edso0.ru/83fabf79
MPOBEIEHHON K TUIIOTEHY3€
68 [IpssMOYTONBbHBIN TPEYTOJIBHUK C bubmmoreka [IOK
yriiom B 30 rpanycoB https://m.eds00.ru/52b57dO0f
[IpsaMOyToNBHBIN TPEYTOJIBLHUK C bubanorexka HOK
69
yriiom B 30 rpanycoB https://m.edsoo.ru/aec6d443
CoOoTHOLIEHHS MEXKTy CTOPOHAMH bubmmoreka [JOK
70
W yTJIaMH TPEYrOJIbHUKA https://m.edso00.ru/95db41f7
7 CoOTHOILIEHUS MKy CTOPOHAMU bubmmoreka [JOK
U yIJIaMU TPEYTrOJIbHUKA https://m.edsoo.ru/5ea388d0
79 HepaBencTBo TpeyroyibHUKA. bubanorexka HOK
HepaBeHcTBO 0 nmHe 1oMaHOM https://m.eds00.ru/50fa9985
HepaseHnctBo Mex
73 ne pneH UKYIIS OMHZ HAKJIOHHOHN bubmmorexa LIOK
PHCHMKYIAP o https://m.edso0o.ru/7284cbde
Paccrosinie oT TOUKH 10 PSAMOit
KonrtponsHas pabora o Temam
74 "[IpsiMmOyTOBHBIE TPEYTOILHUKH" bubmorexa LOK
. PAMOYT peyt Ny https://m.edsoo.ru/85f00be3
['eomeTpuueckre HepaBeHCTBA
75 OKpy>XHOCTb, XOPJIbl M IUAMETPHI, bubmmoreka [JOK
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HUX CBOMCTBa

https://m.edsoo.ru/588c3a8d

OKpY>KHOCTb, XOPJBI U TUAMETPHI,

bu6mmorexa [IOK

76 HX CBOWCTBa https://m.eds00.ru/02406d49
B3anmuoe pacnonoxkenue
77 OKPY>KHOCTH M TIPSIMOM. bubmmoreka [JOK
KacarenbHas u cekymas https://m.eds00.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxkenue
78 OKPY>KHOCTH M TIPSIMOM. bubmmoreka [JOK
KacarenbHas u cekymas https://m.edso00.ru/4f8753bb
OKPYKHOCTH
B3anmHoe pacnonoxenue
79 OKPY>KHOCTH M TIPSIMOM. bubmmoreka [JOK
KacarenbHas u cekymas https://m.edso0.ru/a52f2800
OKPYKHOCTH
80 OKpy>XHOCTb, BIIMCAaHHAs B yTOJ bubmmorexa [JOK
Py ’ T https://m.edso00.ru/3767ac35
81 OKpy>XHOCTb, BIICAaHHAS B yTOJ bubmmorexa [JOK
24 ’ 4 https://m.edsoo.ru/f019e49b
[ToHsiTHE O rEOMETPUYECKOM MECTE
82 To4ek. [Ipumepsl reoMeTpruyIecKux bubmmorexa [JOK
- PUMEp P https://m.edsoo.ru/9bdd6b63
MECT TOYEK Ha MJIOCKOCTH
IloHsATHE O TEOMETPUYECKOM MECTE
83  Ttouck. [Tpumepsl TeOMETPUUYSCKHUX bubmorexa LOK
- PHMEp P https://m.edsoo.ru/621adf85
MECT TOYEK Ha MJIO0CKOCTH
OrnucaHHast OKPY>KHOCTb bubanorexa HOK
84 "
TPEYroJbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnucaHHast OKPY>KHOCTh bubmuorexa [JOK



https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7

TPEYroJIbHUKA, €€ LEHTP

https://m.edso0.ru/c96254e9

Meto1 reoOMEeTpUYECKUX MECT

86 TOYEK IIPU PELICHUN bubmorexa LOK
pup https://m.edsoo.ru/5894e7a4
F€OMETPUYECKHX 3a/1a4
Meto1 reoOMEeTpUYECKUX MECT
87 TOYEK IIPU PELICHUHA bubmorexa [IOK
pup https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a/1a4
Meto1 reoOMETPUYECKUX MECT
88 TOYEK IIPU PELICHUHA bubmorexa LOK
pup https://m.edso00.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reoMeTpu4eCcKUX MECT
89 TOYEK IIPU PELICHUN Bubmuorexa ITOK
pup https://m.edso00.ru/6903dff0
T€OMETPUUYECKHX 3a/1a4
O6ocHOBaHMS TPOCTEHIITHX
MMOCTPOEHUI, 3TAIBI 3aa41 Ha
90 IIOCTPOEHUS, PELIECHNE 3aa4 Ha bubmmorexa [IOK
p P A https://m.edsoo.ru/e511d730
IIOCTPOECHUE UPKYIIEM U
JIMHEUKOH
O6ocHOBaHMS TPOCTEHIITHX
MMOCTPOEHUI, ATAIBI 3aa41 Ha
91 IIOCTPOEHUSL, PEIIEHNE 3a0a4 Ha buGnnorexa LIOK
P b A https://m.eds00.ru/f3bfbf74
IIOCTPOECHUE UPKYIIEM U
JIMHEUKOH
KonrponsHast pabora o Teme
92 "OkpyxHoCTb. ['eoMeTpHuueckue bubnunoreka [IOK
Mecrta Touek. [locTpoenus ¢ https://m.edsoo.ru/791dafc6
MTOMOIIBIO UPKYJIS U TUHEUKH"
bubnuoreka [IOK
93  IloBropenue u o0oO0IIEHHE. 1

https://m.edsoo.ru/f0e38fa3
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Pemenue 3amau,
WLTIOCTPUPYIOIINX CBA3U MEKY
pPa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amau,

Bbu6nuoreka [JOK

%4 UIITIOCTPUPYIOIIUX CBA3U MEXKIY https://m.eds00.ru/38a31139
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o0o0IIEHHE.

95 Pemenue 3anauy, bubmuorexa [JOK
UIITIOCTPUPYIOIIUX CBA3U MEXKIY https://m.edsoo.ru/7382bcc4
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpeHME 1 0000IIEHNE.

96 Pemenue 3anauy, bubmuorexa [JOK
MJUTFOCTPUPYIOLUX CBA3U MEXIY https://m.edsoo.ru/a4f457ea
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpeHuEe 1 0000IIEHNE.

97 Pemrenue 3amauq, bubmuorexa [JOK
UJUTFOCTPUPYIOLIUX CBA3U MEXKIY https://m.edsoo.ru/07e567el
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpeHuEe 1 0600IIEHNE.

08 Pemenue 3amauq, bubmuorexa [JOK
UJUTFOCTPUPYIOLUX CBA3U MEXKIY https://m.edsoo.ru/8a4b94e4
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHuEe 1 0600IIEHNE.

99 Pemrenue 3amauq, bubmuorexa [JOK
WTIOCTPUPYIOIINX CBA3U MEKIY https://m.eds00.ru/397d166b
pa3TUYHBIMU TEMaMHU Kypca

10 [ToBTOpeHue u 06061IeHNE. bubmmoreka [JOK

0 Pemenne 3agay, https://m.edsoo.ru/c60d778a
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WJUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMAaMHU Kypca

10 HToroBaskoHTpoJbHasIpadoTa 1 bubmorexa HOK
1 P P https://m.edsoo.ru/fd50754a
[ToBTOpeHME 1 0000IIEHNE.
10 Pemrenue 3amauq, 1 bubmuorexa [JOK
2 WUTIOCTPUPYIOIINX CBA3U MEKY https://m.eds00.ru/971f7836
pa3sIuYHBIMU TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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8 KVIACC

KouunyecTBOo 4acoB DJIeKTPOHHbIE
aTa unppoBbIie
Ne n/m Tema ypoka KonTpoabusbie IlpakTuueckue a p
Bcero u3ydeHusi  oOpazoBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
1 [Tapannenorpamm, ero nNpu3HaKku u 1 bubanorexa HOK
CBOMICTBA https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Npu3Haku u 1 bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapamrenorpamm, ero Npu3HaKu u 1 bubnumoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, €ro Npu3HaKku u 1 bubamnorexa HOK
CBOMICTBA https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Npu3Haku u 1 bubmmoreka [IOK
CBOMCTBA https://m.eds00.ru/4823807b
[TpsmoyronpHUK, poMO, KBaJIpaT, ux bu6mmoreka [IOK
6 . 1
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsimoyronbpHUK, poMO, KBaJIpaT, ux bubmmoreka [JOK
7 . 1
MPU3HAKU U CBOKCTBA https://m.edso00.ru/d6a662c9
3 [TpsiMoyroabHUK, pOMO, KBaJpaT, UX 1 bubmmoreka [IOK
MPU3HAKU U CBOWCTBA https://m.eds00.ru/21884952
9 [TpssMoyTronbHUK, poMO, KBaJIpaT, ux 1 1 bu6mmoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/a6373aa2
bu6mmorexka [IOK
1 1
0 Cpejsisis MM TPCYTObHiKa https://m.edsoo.ru/6elbcbbb
bu6mmoreka [IOK
11 1
Cpesisis Ui TPEYTObHiKa https://m.edsoo.ru/6b23a4c3
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Tpanenus. PaBHoOGenpeHHas

Bbu6nmuoreka [JOK

12 Tparnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoGenpeHHas bubnumoreka [IOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssMoyronbHas Tpanenus bubmmorexa LOK
https://m.edso00.ru/3375c8f3
15 Cpenusis TuHUs Tpaneun bubmmorexa [TOK
https://m.edso00.ru/7963a7f5
16 KonrponsHast pabora o Teme bubnuoreka [IOK
"YeTbIpEXyroabHUKH" https://m.edsoo.ru/bed0fof3
17 Bnmcannbie u IeHTpaIbHBIC YTIIBI bubmorexa LHOK
https://m.edsoo.ru/ae5f890d
18 BrucanHbIe U LICHTPAIBHBIEC YIUIBI bubmmorexa LIOK
https://m.edsoo.ru/d0233fa0
19 BrucanHbIe U LICHTPAIBHBIE YIUIBI bubmmorexa LHOK
https://m.edsoo.ru/ccaee9b0
20 BrnincanHbIe ¥ IEHTPAIbHBIE YTIIbI bubmmorexa LIOK
https://m.edsoo.ru/1d3424f4
21 VYron Mexay KacaTelIbHOU U XOpI0H bubnnorexa LIOK
https://m.edsoo.ru/775efa2f
22 VYron Mexay KacaTelIbHOU U XOpI0H buGnnorexa LIOK
https://m.eds00.ru/09166b3d
23 VYTbl MEXAYy XOpJaMy U CEKYIITUMHU bubmorexa LHOK
https://m.edso0.ru/022e729c
24 VYIubl MeXAy XOpJAaMU U CEKYLIUMU bubmmorexa LIOK
https://m.edsoo.ru/84a32a80
o5 Brncannbie n onMCaHHbBIC bubmuorexa [JOK

YETBIPEXYTOJTbHUKHU

https://m.edsoo.ru/734d8ad9
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26 BrmcanHbIC 1 OIICaHHbBIC Bbu6nmuoreka [JOK
YETBIPEXYTOJTbHUKHU https://m.edsoo.ru/aa6clad6
97 CBoiicTBa ¥ MpU3HAKHU BIMCAHHOTO bubanorexa HOK
YETBIPEXYTOJILHUKA https://m.edsoo.ru/fe14a853
28 CBolicTBa ¥ NPU3HAKH BIIMCAHHOTO bubmmoreka [JOK
YEThIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
29 CBoiicTBa ¥ MpU3HAKHU BIMCAHHOTO bubmmoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubnumoreka [IOK
30 N
YETBIPEXYTOJILHUKA https://m.edso00.ru/0b0501a3
31 B3anMHoe pacnonoxxeHue 1Byx bubmmoreka [JOK
OKPY>KHOCTEH https://m.edso0.ru/420d844e
B3aumHoe pacrnonoxeHue JByx bubmmoreka [IOK
32 .
OKpY>KHOCTEN https://m.eds00.ru/42da86f2
. bubmuorexa [JOK
33 Kacatme okpysoctelt https://m.edso0.ru/4cbf4ff9
. bubmuorexa [JOK
34 Kacarme okpysoctelt https://m.edsoo.ru/52dcbe7d
KonTpomnbHas pabota mo Teme "YTisl
35 U 4EeTBIPEXYTOJILHUKHU, CBSI3aHHBIE C BI/I6JII/IOTGK3. HOK
pexyT | ’ https://m.eds00.ru/26055342
OKPYKHOCTBIO
36 OO0mue KacaTelbHbIE K IBYM bubanorexka [HOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
bu6mmoreka [IOK
7 T )
3 copema Taiteca https://m.edso0o.ru/342ea505
bu6mmorexka [IOK
T )
38 eopema Taiteca https://m.edso0.ru/a2402d2b
39 Teopema 0 pOMOPIUOHATEHBIX bubmmoreka [JOK
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OTpe3Kax https://m.edsoo.ru/b62d4c47
Teopema 0 mpONOPLMOHATBHBIX bubanorexa HOK
40
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
41 Herp mace TpeyrobHitica https://m.edsoo.ru/9cbcfo6c
bu6mmoreka [IOK
42 LlenTpabo-CHMMETpHHbIC GHIYPEI https://m.eds00.ru/8578076a
43 [TogoGue TpeyroJbHHUKOB, bubanorexa HOK
Kod¢ urireHT noaoous https://m.eds00.ru/19400684
44 [Tonobue TpeyroabHUKOB, bubmmoreka [JOK
kod(purmeHT mogoous https://m.edsoo.ru/21ebb50b
Bbu6nmuoreka [JOK
45 TpusHaiH noaooHs TPEYroMBHIKOR https://m.edsoo.ru/bbf2c3a6
Bbu6nuoreka [JOK
40 HpisHaKH 000K TPEYrOLHIKOB https://m.eds00.ru/8db11ff7
bu6mmoreka [IOK
47 TpusHakit 000K TpeYrONLHHKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [IOK
48 TpusHakit 000K TPeYrONBHHKOB https://m.eds00.ru/152d2193
bu6mmoreka [IOK
49 Ilpu3Haxi 000K TPeYTOBHHKOB https://m.edsoo.ru/23dc95f1
bu6mmoreka [IOK
>0 TpusHaKit NOAOGHS TPeyroTLHIKOB https://m.eds00.ru/8d1d9d16
51 [TpumeneHne MoA00Hs IPU PEIICHUH bubanorexka [HOK
MPaKTUYECKUX 3a]a4 https://m.edsoo.ru/d97bf297
59 [Ipumenenue mogo0ust MPU PEIICHUH bubanorexka HOK
MPaKTUYECKUX 3a]a4 https://m.edsoo.ru/5b21c5aa
53 [TpumeneHne Mog00us IPHU PEIICHUH bubmmoreka [JOK
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MPaKTUYCCKUX 3a1a4

https://m.edsoo0.ru/e0d80738

54 [Ipumenenue mogo0ust MPU PEIICHUH bubanorexa HOK
MPaKTUYECKUX 3a]a4 https://m.edsoo.ru/cacel7d8
[Tpumenenue moaoous MpU pelieHUH bubmmoreka [JOK

55
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a

56 [TpumeneHne Mog00us IPU PEIICHUH bubmmoreka [JOK
MPAKTUYECKUX 3a10a4 https://m.edso00.ru/d9159d9d

57 Brenenue nonsTust mpeodpa3zoBaHus bubanorexa HOK
no1o0us ¥ Mot0OHBIX GUryp https://m.edsoo.ru/aaf7e944

58 KonTponbhas pabora no teme bubmmoreka [JOK
"ITogobue" https://m.edsoo.ru/89c3236d

Bbu6nmuoreka [JOK

o9 Teopewa Iugaropa https://m.edso00.ru/7f631f27
[Tpumenenue Teopems [Iugaropa bubmmoreka [IOK

60
MPY PENICHUH MTPAKTHYECKUX 33124 https://m.eds00.ru/4829510

61 [Tpumenenue Teopemsl [Mudaropa bubanorexa HOK
IIpU PELICHUH NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b

62 [Tpumenenue Teopemsl [ludaropa bubmmoreka [JOK
MpY PEUICHUH MPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc

63 [Tpumenenue Teopems [Iugaropa bubmmoreka [IOK
[IpY PELIEHUH MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892

64 [Tpumenenue Teopemsl [Mudaropa bubanorexa HOK
IIpU PELICHUH NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ch69a011

65 [TponoprinoHanbHBIE OTPE3KH B bubmmoreka [JOK
NPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edso00.ru/012ee582

66 IIponopuiroHalIbHBIE OTPE3KHU B bubmmoreka [IOK
[PSAMOYIOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea

67 [TponoprinoHanbHbBIE OTPE3KH B bubmuorexa [JOK
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IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE

https://m.edsoo.ru/lechc886

68 [IponopiimoHanbHbIE OTPE3KHU B bubanorexa HOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[TponoprinoHanbHbBIE OTPE3KH B bubmmoreka [JOK

69
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

20 IIponopuiroHaIbHBIE OTPE3KHU B bubmmoreka [IOK
[PSAMOYIOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
Cunyc, KOCMHYC, TAHT€HC U

71 KOTaHT'€HC OCTPOro yria bubmmorexa LHOK

poro ¥t https://m.eds00.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
72 KOTaHT'€HC OCTPOTO yria bubmmorexa [TOK
poro yT https://m.edso0.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAHT€HC U
73 KOTaHT'€HC OCTPOTO yria bubmmorexa LIOK
poro ¥t https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

74 Tpuronomerpudeckue QyHKIUN bubmmoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

75 Tpuronomerpudeckue GyHKIIUNA bubanorexka [HOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KontponbHas padoTa mo teme

76 "Teopema [Iudaropa u Havana bubmmorexa [JOK

P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUHU

77 [Tonsarue mmomanu. CBoiicTBa Bbu6nmuoreka [JOK
IUIOIIAIeH TeOMETPHUECKUX (PUryp https://m.edsoo.ru/7af5bh92e
[Tonstue mmomanu. CBoiicTBa bubmuorexa [JOK

78 .

IUIOIIAIeH TeOMETPHUECKUX (PUryp https://m.edso00.ru/37a176¢0

79 ITonsarue rrontagu. CBoiicTBa bu6mmorexka [IOK
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IUIOIIAZIeH TEOMETPHUECKUX (PUTYp

https://m.edso0.ru/6004265a

[Ipocreitmme GopMyItbl 118 TUIOIIAANA

80 TPEYyroJIbHUKA, [IapajuiejiorpaMma bubmorexa LOK
peyr - 11ap p ’ https://m.edsoo.ru/596ald0e
poMba u Tpaneuun
IIpocreimme GpopMyasl IS IUIOIIATN
81 Tpe OJ'II)HI/IKa(bHI:l ;]nnefor aMML: " bubmorexa LOK
peyr - 11ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpamnenuu
IIpocreimme GpopMyasl IS IUIOIIATN
82 Tpe OJ'II)HI/IKa(bHI:l ;]nnefor aMML: " bubnnorexa LIOK
peyr - 11ap p ’ https://m.edso0.ru/9732274d
pomba u Tpamnenuu
IIpocreimume hopMyIbl I IIIOIIATNA
83 Tpe OJIBHI/IKa(bHIa). znnejfor aMMI-: ’ Bubmuorexa ITOK
peyr - 11ap p ’ https://m.edso0.ru/e6458963
pomba u Tpamnenuu
IIpocreimume hopMyIbl I IIIOIIATNA
84 Ti OJIBHI/IKa(bHIa). znnejfor aMMI-: ’ bubmorexa LOK
peyr - 11ap p ’ https://m.edso0.ru/0b18fc61
pomOa u Tpanenun
IIpocreimme GopMyIsl IS IUIOIIATH
85 Tpe OJ'II)HI/IKa(bHI:l ;]nnefor aMML: " bubmorexa LOK
peyr - 11ap p ’ https://m.edsoo.ru/eb691e04
pomOa u Tpanenun
IIpocreimme GopMyasl IS IUIOIIATH
86 Tpe OJ'II)HI/IKa(bHI:l ;]nnefor aMML: " buGnnorexa LIOK
peyr - 11ap p ’ https://m.edsoo.ru/8b93cfba
pomba u Tpamnenuu
IIpocreimume hopMyIbl I IIIOIIATNA
87 Tpe OJII)HI/IKa(bHI:l znnefor aMML: " bubnnorexa LIOK
peyr - 11ap p ’ https://m.edsoo.ru/c35f544d
pomba u Tpamnenuu
IIpocreimume hopMyIbl I IIIOIIATNA
P Gopatysivi 1 Al bu6mmorexka [IOK
88 TPEYroJIbHUKA, apajuiesorpamma,

poMba u Tpaneuun

https://m.edsoo.ru/a3f9beld
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Bbu6nmuoreka [JOK

89 IInomazu nogoOHkIX duryp https://m.edsoo.ru/d8638f34
bu6mmoreka [IOK
20 IInomazu nogoOHkIX duryp https://m.edso00.ru/2383022e
bu6mmoreka [IOK
1 IInomazu nogo0HkIX duryp https://m.edsoo.ru/5ee2a7d4
92 KontponbHas padoTa mo teme bubanorexka HOK
"TTnomans" https://m.edsoo.ru/05f10573
[ToBTOpenue n o6obmeHue. Pemenne
93 3a7a4, WUIFOCTPU UX CBS3U bubmorexa [JOK
Aad, PHPpYIOI https://m.edsoo.ru/74d89ab9
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTopenue u o6o0menue. Pemenue
94 3a1a4, WUIKOCTPU UX CBA3U bubmorexa LOK
A, prpYyIoI https://m.edsoo.ru/6d05bcd8
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o0meHue. Pemenue
95 3a/1a4, WUIIOCTPU UX CBIA3U bubmorexa LHOK
A, prpYyIoI https://m.edsoo.ru/51013847
MG)K[[y paSHI/I‘IHBIMI/I TCMaMHU Kypca
[ToBTOpenue n o6obmeHue. Pemenne
96 3a7a4, WUIFOCTPU UX CBS3U bubmorexa HOK
Aad, PHPpYIOI https://m.edsoo.ru/248181a0
MG)K[[y paSHI/I‘IHBIMI/I TCMaMHU Kypca
[ToBTOpenue u o6obmeHue. Pemenue
97 3a7a4, WUIFOCTPU UX CBS3U bubmorexa [IOK
Aad, PHPpYIOI https://m.edsoo.ru/dad15fdc
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u o6oOmeHue. Pemenue
98 3a7a4, WUIFOCTPU UX CBS3U bubmorexa [IOK
Aad, PHPpYIOI https://m.edsoo.ru/6a69702b
MEXTy pa3IMIHBIMU TEMaMH Kypca
99 [ToBTOpenue u o6oOmeHue. Pemenue bubnuoreka [IOK

3aJ1a4, WUTIOCTPUPYIOLIUX CBA3U

https://m.edso0.ru/0f5b4h87
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MCKAY pa3JIMUHbIMU TCMAMU KypCa

[ToBTOpenue u o6obmeHue. Pemenune

100 3a71a4, WUIKOCTPU UX CBIA3U 1 bubmorexa LOK
aad, prpyrott https://m.edsoo.ru/7942fc3c
Menc;[y paBJ’II/I‘IHBIMI/I TCMaMHU Kypca
bu6mmoreka [IOK
101 HToroBast KOHTpOJIbHAs paboTa 1 https://m.eds00.ru/c2695¢10
[ToBTOpenue u o6obmeHue. Pemenue
102 3a7a4, WUIFOCTPU UX CBS3U 1 bubmorexa HOK
Aad, PHpYIOIL https://m.eds00.ru/b4981045
Menc;[y paBJ’II/I‘IHBIMI/I TCMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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9 KIIACC

KounyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypcsbl
1 CuHyc, KOCHHYC, TAaHT€HC YTIJ10B OT () 1 bubamnorexa HOK
no 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXKJIECTBO https://m.edsoo.ru/aba8dd52
Bbu6nmuoreka [JOK
3 opmynbl MPHBECHHA ! https://m.eds00.ru/98813486
Bbu6nmuoreka [JOK
4 Popmy1Ibl PUBEICHHA ! https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukoB. Teopema 1 bubmmoreka [IOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsaukos. Teopema 1 bubanorexka HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
! Teopewma criycos ! https://m.eds00.ru/820ebf06
bu6mmorexka [IOK
8 Teopewma criycos ! https://m.eds00.ru/000dd68f
Pemenne npakTudeckux 3anad ¢
9 HCITOJIb30BAHUEM TEOPEMBI 1 bubmmorexa [TOK
P https://m.edsoo.ru/da65db4c
KOCHUHYCOB U TCOPEMbI CUHYCOB
10 Pemenune npakTuyeckux 3aaay ¢ 1 bubanorexka [HOK

HCII0JIB30BAHHUEM TCOPEMBL

https://m.edsoo.ru/ed170337
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KOCHUHYCOB U TCOPEMbI CUHYCOB

Pemenne IMPAKTUYCCKUX 3aaa4 C

11 HUCIIOJIB30BAHUEM TEOPEMBI bubmmorexa LIOK
P https://m.edsoo.ru/fd237192
KOCI/IHYCOB nu TeOpeMBI CI/IHyCOB
Pemenue npakTHyecKux 3amad ¢
12 HCIIOJIb30BAHUEM TEOPEMBI bubmmorexa LOK
p https://m.edso00.ru/66b247d5
KOCUHYCOB ¥ TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJI'I)O amu T : onLHI/IK(i) . bubnnorexa LIOK
Ha Tpeyr ’ https://m.edso00.ru/009bf17e
napasuiesiorpaMma
T HNT'OHOMCTPHUUYCCKHUC (DOPMVYJIBI OJIA
14 HJII)O agu T : OJIBHI/IKE.) . Bubmorexa ITOK
Hau Tpeyr ’ https://m.edsoo.ru/3479efa2
napasuresiorpaMma
T HNT'OHOMCTPHUUYCCKHUC (DOPMVYJIIBI OJIA
15 HJII)O agu T : OJIBHI/IKE.) . bubmorexa LIOK
Ha Tpeyr ’ https://m.edsoo.ru/c9e4273f
napasuiesiorpaMma
Tpuronomerpuyeckue GopMyJIbl It
16 HJI'I)O amu T : onLHI/IK(i) . bubmorexa LIOK
Ha Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bu6mmoreka [IOK
17 ®opuyna F'epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 ®opmyna 'epona https://m.edsoo.ru/8fb80467
dopmyiia MIOLAIN BBITYKJIOTO bubanorexa HOK
19 ;
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
20 ®opMyna IIOMAIH BBITYKIOTO bubmmoreka [JOK
YeThIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284
21 Xopab! v o100HBIE TPEYTOJIBHUKH B bubmmoreka [IOK
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OKPYKHOCTHU https://m.edsoo.ru/dee5b11d
99 Teopema 0 mpou3BEACHNUN OTPE3KOB bubanorexa HOK
xopa https://m.eds00.ru/9a6b9583
93 TeopeMa 0 IpoON3BEAECHUN OTPE3KOB bubmmoreka [JOK
XOpI https://m.edso00.ru/3280910d
24 Teopemsl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [IOK
CEeKYIIUX https://m.edsoo.ru/7c74ebdb
o5 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubanorexa HOK
CEKyILUX https://m.edso0.ru/ccdb3092
26 Teopema o kBajpaTe KacaTeabHON bubmorexa LHOK
https://m.edsoo.ru/3cde33ca
27 Teopema 0 kBagpare KacaTeabHON brbmmorexa [TOK
https://m.eds00.ru/d6df6c82
28 Teopembl UeBbl 1 Menenas f::g;;fg;gﬁ}?z »18dfa
bubmmoreka [JOK
29 Teopentt Hepnt 1 Mertenas https://m.edsogru/a463clbc
30 KonTtponsHas pabora o Teme bubnuoreka [IOK
"Tlono6ue TpeyroJbHUKOB" https://m.eds00.ru/15177855
31 [IpaBuiIbHBIE MHOTOYTOJIHUKH, bubanorexka HOK
BBIYHCIICHHE UX AJIEMEHTOB https://m.edsoo.ru/5a4341db
39 [IpaBubHBIE MHOTOYTOJIBHUKY, bubmmoreka [IOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
33 IIpaBuIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHMCJIEHUE UX BJIEMEHTOB https://m.edsoo.ru/9f7cc71d
34 [IpaBuiIbHBIE MHOTOYTOJIHUKH, bubanorexka HOK
BBIYHCIICHHE UX AJIEMEHTOB https://m.edsoo.ru/a16f6e98
35 Yucno © v 1uHa OKPY>KHOCTH bubmmoreka [JOK
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https://m.edso0.ru/825e73c7

36 JlmuHa TyTH OKPY>KHOCTH bubmorexa LOK
E 24 https://m.edsoo.ru/4eb62ffb
bu6mmoreka [IOK
37 Panuantas Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [IOK
38 Papuaras mepa yria https://m.eds00.ru/e97f0369
39 [Tmomaapr Kpyra v €ro 3J€MEHTOB bubanorexa HOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
40 [Tnomanae Kpyra u €ro 3J€MEHTOB Bbu6nmuoreka [JOK
(cexTopa u cermeHTa) https://m.edso00.ru/10a2b760
a1 [Imomane Kpyra 1 €ro 2J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/0d98bb54
Brraunciienue nepuMeTpoB u
42 riomasei Guryp, BKIFOYAFOIINX bubmorexa LHOK
s P B https://m.edsoo.ru/1f673d06
DJIEMEHTHI Kpyra
Brrunciienue nepuMeTpoB u
43 riomasei Guryp, BKIFOYAIOIINX bubmmorexa [JOK
s P B https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
44 KonTponsnas no teme "Jlnuna bubmmoreka [IOK
OKPYKHOCTH U IJToIaas kpyra' https://m.eds00.ru/0353e638
YpaBHEHHE NPSIMOI Ha MJIOCKOCTH.
45 VYrnoBoit k03¢ HUIMEHT 1 CBOOOIHBIH bubmmorexa LIOK
H N A https://m.edsoo.ru/2dcfad6b
YWICH, UX TCOMCTPHUICCKUUN CMBICIT
[TapannensHOCTH U
46 MEePIEHINKYIISIPHOCTD TIPSMBIX (depe3 bubmorexa HOK
p f[ YD P P https://m.edso0.ru/6d686658
YIII0BOM KOA(PHUIMEHT)
47 YpaBHEHHE OKPY)XKHOCTH bubmuorexa [JOK
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https://m.edso0.ru/1658a6fd

Haxoxnenue nepecedyeHuit

48 OKPYKHOCTEH U MPSAMBIX B buGnnorexa LIOK
Py p https://m.edso0.ru/36de713a
KOOpJIMHATaX
dopMyia pacCTOSIHUASA OT TOYKH 10 bubnumoreka [IOK
49 .
psAMON https://m.edsoo.ru/5ffdeecd
ITmontaas mapasieaorpaMma B
50 KOO mﬂiaTa)f HOH?ITI/IIG) 00 bubmorexa LIOK
P S https://m.edso00.ru/19f84dae
OpI/IeHTI/IpOBaHHOI/I iomaan
ITpuMmenenne MeTo1a KOOPAUHAT B
51 HpaKTI/I‘IeCKI/I-O I/Ief{m OII;).HHHBIX buGnnorexa LIOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a7adax
59 KontponbHas pabora o Teme bubmmoreka [IOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
Bbu6nmuoreka [JOK
B
53 CITOPBL Ha HTocKocTH https://m.edsoo.ru/bd9a630e
CJIO)KGHI/IG W BBIUYUTAHHUC BeKTOpOB e
54 paBUjIa TPEYrOJIbHUKA U Bubmuorexa ITOK
p peyr https://m.edso0.ru/193ca346
napasuiesiorpaMma
CJIO)KGHI/IG W BBIUYUTAHHUC BeKTOpOB e
55 IpaBuiia TPEYTroOJIbHHUKA U bubmorexa LOK
P peyr https://m.edsoo.ru/01d8e6al
napasuiesiorpaMma
56 VYMHOKEHUE BEKTOPA HA YUCIIO bubmorexa LOK
P https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
7 K
> OOPAHHATEL BEKTOPA https://m.edso0.ru/2278518f
58 CroxeHue ¥ BBIUUTaHUE BEKTOPOB, bubanorexka [HOK

YMHOXEHHUE BEKTOpA Ha YUCIIO B

https://m.edso00.ru/c492667b
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KOOpAMHATAX

CrnokeHne 1 BEIYUTaHHE BCKTOPOB,

bu6mmoreka [IOK

59 YMHOIKEHHE BEKTOpa Ha JHeIo B https://m.eds00.ru/2560ab87
KOoOpauHaTax

60 [TpumeHeHne BEKTOPOB B (hU3HKeE, bubmmoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

61 [TonsiTHe o 6a3uce (Ha MWIOCKOCTH). bubmmoreka [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.eds00.ru/757b9b30

62 [TonsiTHe 0 6a3uce (Ha MWIOCKOCTH). bubmuorexa [JOK
PaznoxxeHnst BEKTOPOB 10 0a3ucy https://m.edsoo.ru/cfe5295e
CkanspHoe Mpou3BeICHUE BEKTOPOB,

63 F€OMETPUUYECKUN CMBICT U bubanorexa HOK
BBIPAXKEHUE B JIEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOoOpauHaTax

64 JucTpruOyTHBHOCTD CKAJISIPHOTO bubmmoreka [JOK
MPOU3BENCHHUS https://m.edsoo.ru/0bcd3387
CkansgpHoe poU3BEACHUE U bubmmoreka [IOK

65
MPOELIUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMmeHeHue ckaasipHOro

66 MIPOM3BEICHUS BEKTOPOB IS bubmorexa LHOK

P A POB 2 https://m.eds00.ru/9d7b1240
HaXOXXIACHUA OJIMH U YyI'JIOB
[IpumeHeHue ckaasipHOro
67 MIPOU3BEICHUS BEKTOPOB st bubmmorexa [JOK
P A POB A https://m.eds00.ru/99791584
HAXO0XICHUS JUIUH U YTJIOB

68 Pemenne reomerpuueckux 3agad ¢ bubmmoreka [IOK
MMOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/e572abc0

69 Pemenue reomerpuyeckux 3aaay ¢ bubanorexka [HOK

NMOMOIIBIO CKAJIAPHOT'O IPOU3BCACHU A

https://m.edsoo.ru/75a5e4a7
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KonTtponbHas pabora o Teme

Bbu6nmuoreka [JOK

7
0 "Bektopsr" https://m.edso00.ru/55678a9d
Bbu6nmuoreka [JOK
& Hentpanbhas cHMMETpHS https://m.edso0.ru/e63ff8f2
Bbu6nmuoreka [JOK
72 HeHTPaTBHO-CHMMETPHIHBIC GHIYPEI https://m.edsoo.ru/5dbbfd1f
Bbu6nmuoreka [JOK
3 Hosopor https://m.edso0.ru/a59548ae
bu6mmoreka [IOK
& Oceas cHMMETpHA https://m.edsoo.ru/de5f1903
75 Durypsl, CHMMETPUYHBIC bubmmoreka [JOK
OTHOCUTEIILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
. bubmuorexa [JOK
76 Hapanesb el neperoc https://m.eds00.ru/3b681983
77 [ToHsITHE ABMIKEHUS 1 €T0 CBOMCTBA bubmorexa LOK
A https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
8 Pasenctso puryp https://m.edsoo.ru/aba7d464
[IposiBieHUsI CHMMETPUHU B IPUPO/IE, bubmuorexa [JOK
79
JKUBOTIUCH, CKYJIBITYpPE, APXUTEKTYpE https://m.edso00.ru/92b823fd
Komno3uiun nBrKeHUM Bbu6nmuoreka [JOK
80 .
(mpocreiinue mpuMepsbI) https://m.edsoo.ru/2a4a2ba8
[ToBropenue u 0600mmenue. Permenne
81 3a7a4, HILTIOCTPHU UX CBSI3H bubmorexa [JOK
A pHpyrom https://m.edsoo.ru/efefead3
MCKAY pa3JIMYHBIMU TCMAMHU KypCa
[ToBTOpenue u 0600IeHNE. Permenue
bu6mmorexka [IOK
82 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U

MCKAY pa3JIMYHBIMU TCMAMHU KypCa

https://m.edsoo.ru/54d14267
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[ToBropenue u 0600mmenue. Pemenne

83 3a1a4, WIITIOCTPU UX CBSI3U 1 bubmorexa [IOK
Aad, pHpyroIt https://m.edsoo.ru/a78455c5
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
84 3a7a4, WUIFOCTPU WX CBSI3U 1 bubmorexa LOK
ad, pupyrott https://m.edsoo.ru/2e7695cf
MEXIY pa3sInYHBEIMU TEMAaMU Kypca
[ToBTOpenue u 0600IIeHNE. Permenue
85 3a7a4, WUIFOCTPU WX CBS3U 1 bubmorexa LHOK
ad, pupyrott https://m.edso00.ru/6383d98a
MEXIY pa3sInYHBEIMUA TEMAaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 g5

I[TPOIT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

6

HpOBGpﬂEMLIe NnpeaAMeETHLbIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ nporpamMmmsbl OCHOBHOI'O ()6[1161"0 OﬁpaBOBaHI/IH

['eomeTpus

6.1

Pacno3naBate M3y4eHHbIE TE€OMETPHUYECKHE (UTYpPBI, OINpeneniaTh UX
B3aMMHOE  pacloJIOKEHUE, HM300paxaTb TreoMeTpudeckue  (Qurypsl,
BBITOJIHATh YEPTEXKH 10 yCIOBUIO 3a7a4du. MI3MepATh JIMHENHBIE U YTIIOBBIE
BEJIMYMHBL. Pemare 3amauv Ha BBIYUCIICHHE [UIMH OTPE3KOB U BEIUMYHH
YTJIOB

6.2

Jlenate TpyOyl0 OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYMH NPEIMETOB B
peanbHON KM3HM, Pa3MEpOB NPUPOAHBIX OOBEKTOB. Pasnuuare pasmepsl
9TUX 0OBEKTOB 110 MOPSJIKY BETUUUHBI

6.3

CTpouTth 4epTexu K reOMETPUUECKUM 3a]a4am

6.4

[Tonb30BaThcs MpHU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
NpPU3HAKA U CBOMCTBA paBHOOEIPEHHBIX TPEYrOJbHUKOB MpPHU pEILICHUU
3aj1au

6.5

HpOBO,Z[I/ITB JIOTUYCCKHUEC PACCYXKIACHUA C UCITOJB30BAHUEM I'COMCTPUICCKUX
TEOopeM

6.6

ITonp30BaTbCcsl MpPU3HAKAMM PABEHCTBA IIPSAMOYIOJIBHBIX TPEYIOJBHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIOTEHY3€ IMIPSIMOYIOJBHOIO
TPEYrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenars NapauIeIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuMHU cekymas. OmnpeaensaTs MNapaUIeNbHOCTh TMPSMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOM 1O TOYEK
JIpYrou npsMou

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[IpoBOaUTH BBIMMCICHUS U HAXOAWTh YHUCIOBBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TE€OMETPUUECKUX 3aJadyaX C HCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYroJIbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 00pa3oBaHHBIX MpHU
nepecedeHny  JBYX  NapajuleJbHBIX  MpsAMBIX  cekymied. Pemats
MPAKTUYECKHE 3a/1a4l Ha HAXOXICHUE YTJIOB

6.10

Brnagerp noHsATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh ONPEAEIATh
OMCCeKTpUCY yIla W CEpeAMHHBIH TEePHEHIUKYISAP K OTPE3Ky Kak
reoMEeTPUYECKUE MECTa TOUEK

6.11

DopMynMpOBaTh ONPEACIICHUS OKPYKHOCTH U KpPyra, XOpIbl U AUAMETPa




OKPY’KHOCTH, TII0JIb30BATHCA HX CBOMCTBAaMHU. YMEThH IMPpUMCHATL OTH
CBOICTBA MPU PEUICHUHM 3a]a4

Brnanerp moHATHEM ONMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThcs (hakTamMu O TOM, YTO OMCCEKTPHUCHI

6.12 YIJIOB TPEYTOJbHUKA IE€PECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIE NEPIIEHIUKYIISAPBI K CTOPOHAM TPEYIOJIbHHUKA IEPECEKAIOTCS B
OJTHOH TOYKE
Bitamers noHATHEM KacaTeIbHOU K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOH O
6.13 NEPIEHIUKYJIIPHOCTH KacaTelNbHOW M pajuyca, MPOBEAEHHOIO K TOYKE
KacaHus
6.14 [lonb30BaTbcs ~ MPOCTEMIIMMH  TF€OMETPUYECKUMHU  HEPABEHCTBAMH,
' ITOHUMATh UX MPAKTUYECKUNA CMBICI
6.15 [IpoBOINTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOEHUS C TOMOIIBIO LUPKYJIS
' ¥ JIMHEHKN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMoro .
0o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHMs
pe3yJbTara
6 ['eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HX AJIEMEHTHI,
' MIOJIb30BaThCS UX CBOMCTBAMH IPU PEIICHUH N'€OMETPUUECKHUX 3a1a4
6.2 [IpuMeHsTH CBOMCTBA TOUKU MEpPECEUCHUsI MEIUaH TpeyrojbHHUKa (LEHTpa
' Macc) B peIIeHUH 3a1a4
BraneTs noHATHEM CpelHEN JTMHUM TPEYTOJIbHUKA U Tpaneluu, IPUMEHSATh
6.3 UX CBOMCTBA MNPH pEIIEHWH TreoMeTpudeckux 3anad. Ilomb3oBarbes
' teopeMoii Dasieca 1 TEOPEMOI 0 TPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHSTh
WX JJIs1 PEIICHUS IPAKTUYECKUX 3a]1a4
6.4 [IpumensTh  mpU3HAKW  NONOOMS  TPEYrOJIbHHUKOB B PEIICHUU
' rEOMETPUYECKHX 3a0a4
[Tonmp3oBatbes Teopemoit Iludaropa nmst pemeHUs TeOMETPUYECKUX U
6.5 IpakTH4ecKuX 3anad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPaKTUYECKUX
' 3a/a4ax, caMOCTOSITEJIbHO JielaTh YepTEX M HAXOAUTh COOTBETCTBYIOILHE
JUTUHBI
Brnagerp mnoHsATHMSAMM CHHYCa, KOCHMHYca M TaHI€HCa OCTpOro yrIia
6.6 IPSIMOYTOJIBHOTO TpeyrojbHUKa. [lonbp30BaThCs ITUMH MHOHATUSIMM AJIS
pelIeHNs TPaKTUYECKUX 3aa4
6.7 Beraucists (pa3auyHbIME CIIOCOOAMHU) TUIOIIAIb TPEYTOJIbHUKA U TUIOIIAIH

MHOTOYTOJIBHBIX (GUTYp (IOJB3YACh, I'Zleé HEOOXOIUMO, KaIbKYISITOPOM).




[IpuMeHATH MOJIy4EHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.8

Bnaners NOHATHSAMM BIIMCaHHOTO M LEHTPAJIbHOIO YIVIA, HCIOJIb30BaTh
TEOpPEMbI O BIMCAHHBIX YIJaX, yrilaX MEXIy XOpAaMu (CEeKyIIUMH) U yrie
MEXy KacaTeJIbHOM U XOpJ0M IPU PELICHUH T€OMETPUYECKUX 3a1a4

6.9

Bnanerp moHSATHEM ONMUCAHHOTO YETHIPEXYTOIbHUKA, TPUMEHATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYrOJIbHUKA IPU PEILICHUH 3a7a4

6.10

IIpuMeHATH MOJIydYEHHbIE 3HAHWS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKUE
MOJENU Ui 3a/a4 pPeaNbHON J>KU3HM M TPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHHSI C TIPUMEHEHHEM TIOAO0OHSIM TPUTOHOMETPUU (ITOJIB3YSCh, TIIE
HE0OXOMMO, KATBKYIIATOPOM )

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBGpﬂEMLIe NnpeaMeETHbIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ nporpamMmmsbsl OCHOBHOI'O ()6[1161"0 OﬁpaBOBaHI/IH

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKUIMU OCTPBIX YIJIOB, HAaXOAHWTh C HX
MOMOIIBI0  pa3jMyYHbIE  AJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYroJbHUKA
(«permeHue TPSAMOYTOJIBHBIX TPEYrOJbHUKOBY»). HaxoauTs (C TOMOIIBIO
KaJbKYJISITOPA) [UTHHBI U YTIIBI TSI HETAOIMYHBIX 3HAYCHUN

6.2

[Tons3oBatbCst bopmymnamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM Ul HAXO0XKIECHUS COOTHOIICHUN MEXKIY
TPUTOHOMETPUYECKUMHU BEITMYMHAMU

6.3

Hcnonp3oBarb TEOPEMBI CHHYCOB M KOCHHYCOB JUIS  HAaXOXICHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTOJIbHHKA ((PELIEHHE TPEYrOJIbHUKOBY),
IIPUMEHSATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1ad

6.4

Brmagers moHsATHAMH TpeoOpa3oBaHUS  MOMOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0OHBIX ¢uryp. Ilomb3oBaThcsi CBOMCTBaAMH MOJO0US
IPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH AJMHBI M HAaXOIUTh YIJIbI Y
nog00HbIX uryp. [IpuMeHsTH cBOICTBAa MOJOOHS B IPAKTHYECKUX 3aadax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUPE

6.5

[Tonp3oBaTbcss TeopeMamMH O TIPOM3BEACHUM  OTPE3KOB  XOpA, O
NPOM3BEICHNUHU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaThbCsl BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN W (PU3NUECKUA
CMBICJI, IPUMEHATh UX B PEHICHUH T'€OMETPUYECKUX U (U3NYECKUX 3ajad.
[TpuMeHsTh CKaJsipHOE MPOU3BEACHHUE BEKTOPOB Ul HaXOXKIEHUS IJIUH U
yTJIOB

6.7

ITonw3oBaThCA MCTOJOM KOOpAWHAT HAa IIJIOCKOCTH, INPHMCHATH €ro B
PEIICHHUHU IT'COMECTPHUYCCKUX U MPAKTUYCCKUX 3aaa4




Bianers NOHATUSMU MPAaBUIBHOTO MHOTOYTOJIBHUKA, JTUHBI OKPYXHOCTH,
JUIMHBI YT OKPY)KHOCTHM W PaJMAaHHON Mepbl yria, yMeThb BBIYHMCIATH

08 wionanas Kpyra M ero 4vacred. I[IpuMeHsATh mOIydeHHBIE YMEHHSA B
IIPAKTUYECKUX 3aa49ax
6.9 Haxomute ocM WM HEHTPHl CUMMETPHH (QUTYp, NMPUMEHATH JIBUKCHUS
' IIJIOCKOCTH B IIPOCTEHIINX CIIydasx
[IpMeHATH MONYYECHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMATHYECKUE
6.10 MOJAEIN I 3aJad peajbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOILME

BBIYUCIICHUS] ¢ TPUMEHEHHEM MOJO0HSIM TPUTOHOMETPUYECKUX (YHKLIUH
(ToNB3ysACH, I71e HEOOXO0AUMO, KATbKYISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
6 I'eomerpus
Hauvanbnubie monsitusi reomeTpuu. Touka, mpsmasi, OTPE30K, Jyd. Yrois. Bumibl
6.1 yrioB. BeprukanpHble U CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYroJbHUK. [lapamiensHoCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
6.2 Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpuu. [Ipumepsr
' CUMMETPHUU B OKPYKAIOILEM MUDPE
6.3 OcCHOBHBIE TOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JIMHEHKU. TpeyronpHuk. Beicora,
' Me/iMaHa, OMCCeKTpHca, UX CBOWCTBA
6.4 PaBHOOe1peHHBII U PAaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CBoiicTBa W TPU3HAKKA PABHOOEIPEHHOTO TpeyroibHuka. [Ipu3Haku paBeHCTBa
' TPEYTOJLHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJIENIbHBIX NpsAMbIX. CymMMa yIjioB TpEyrojbHHKA.
' BHemHue yriel TpeyrojapHUKa
IIpssmoyronbHblii  TpeyroapHuUK.  CBOHCTBO  MeAMAaHBl  MPSMOYIOJIBHOTO
6.7 TpEyroJibHUKa,  NpOBEACHHOM K  rumoreHy3e. lIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYroapHBIM TPEYroabHUK ¢ YriioM B 30°
HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O IJIMHE
6.8 JIOMaHOW, Teopema O OonblneM yrie U OOJbIIeH CTOPOHE TPEYroJbHHKA.
IlepnenuKynsip 1 HaKJIOHHAas
6.9 ['eomeTpuyeckoe mecTo To4eKk. bruccekTpuca yria u cepeIMHHBIN MEePIEeHIUKYIISIP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpAa U ITUaMETP, UX CBOMCTBA. B3auMHOE pacrosoxeHue
' OKpPY>KHOCTH U npsiMoii. KacarenbHast 1 cexyIas K OKpy>KHOCTH
6.11 OkpyKHOCTb, BIHMCaHHas B Yroj. BnmcaHHas W ONHCaHHAas1 OKPYKHOCTH
' TPEYroNbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 I'eomerpus
6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa
6.2 [TpsMoyronbHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOWCTBA




6.3 Tpaneuust, paBHOOOKasi Tpamenus, e€ cBoiicTBa M Npu3Haku. [IpsMoyromnbHas
Tpamnenus
6.4 Meron ynsoenuss Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u
' TEeOpeMa O MPONOPLUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa
6.6 [TonoGue TpeyrompHUKOB, Ko3(hduuuent mnoxobus. IlpuszHaku mnomoOus
' TpeyroibHUKOB. [IprMeHeHrne moo0us Npy peleHN: MPAKTUYECKUX 33124
6.7 dopMyITbl 1)1 TUIONIAIA TPEYTOJIbHUKA, TTapaJljieiorpaMma, poMOa v Tparennu
6.8 CaoiicTBa momaneii reomerpuueckux ¢puryp. OTHOLIEHHE MUIoMaei Mo100HBIX
' ¢uryp
6.9 Beruucnenue Imiomaned TPEyroJbHUKOB UM MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme Teopembl Iludaropa mnpum pemeHHn
' NPaKTHYECKHX 3a71a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSMOYTOJIBHOTO TPEyrojbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMETpudeckue QYHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ LEHTPAIBHBIE YIVIbI, YTOJ MEXAY KacaTeJIbHOW M XOPIOH. YTIIbI
' MEXy XOpJlaMHU U CEKYLTUMHU
6.13 Bnmcannbie u onrcaHHbIE Y€THIPEXYTOJIBHUKHT
6.14 B3auMHoe pacmonoxxenue AByX OKpyxkHocTei. Kacanue okpykHocteil. OOmme
' KacaTelbHbIE K ABYM OKPYXHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
6.1 Cunyc, xkocunyc, tanreic yrjaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB W TeOpemMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJ[a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanue momobwus. [1ogo0me cCOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 TpoU3BENEHUU OTPE3KOB XOPHA, TEOPEMbI O MPOU3BEIECHUH OTPE3KOB
' CEKYILHX, TEOpPEMA O KBaApaTe KacaTeIbHOMI
Bektop, miuHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HalpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuu HaJ BekTopamu. Pa3nokeHue BeKkTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CkajlsipHOE€ MNPOU3BEIACHHE BEKTOPOB, NPUMEHEHHE IS




HaxXOXXIACHUA AJIMH U YI'JIOB

JlekapTOBbl KOOpPAMHATHI HAa IIJIOCKOCTH. YPaBHEHHSI MPSIMOM W OKPYKHOCTH B

6.7 KOOpJMHATAX, MEpPEecCeUeHUE OKPYNKHOCTEH M TpSIMBIX. MeToJ KOOpAWHAT U €ro
MPUMEHEHUE
6.8 [IpaBuIBEHBIE MHOTOYTOJIBHUKH
6.9 JiHa okpyxkHocTu. ['panycHas u paguaHHas Mepa yria, BBIUMCICHHE IIUH YT
' OKPYXXHOCTEH
6.10 [Tnomans Kpyra, CeKTOpa, CerMEHTa
6.11 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpuH (QUryp (dJieMeHTapHbIE

npeacrasienus). [lapamiensusiit neperoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEeAMETHBIM Pe3yJabTaTaM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0o
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, ITOAMHOKECTBO, ONEpaIiu
HaJ MHOKECTBAMM; YMEHHUE ONEePUPOBATh NOHATUAMU: Irpad, CBIA3HBIN rpad,
JIEPEBO, ILIUKJI, IPUMEHATh UX IPHU PELICHUM 3a]a4; YMEHUE HCIIOJIb30BaTh
rpadguyeckoe TPEACTaBICHHE MHOXKECTB [UIsl ONHUCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh TOHATHSMHU: ONpENENIeHHEe, aKcuoma, Teopema,
JOKA3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTUHHBIE U JIOXKHBIE
BbICKa3bIBaHUS, MPUBOAUTH MpPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUN

VYmMmenne OINNCpHUpPOBATH TMOHATHUAMHU: HATYPAJIBHOC YHUCIO, IPOCTOC U
COCTAaBHOE YHCJIO, JETUMOCTb HATYPaJbHBIX UYUCEI, MPU3HAKH JETUMOCTH,
1eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAsT JpOOb,
CTaHJapTHBIA BUJ 4YKCJa, PAllMOHAJIbLHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apuMETUYECKHI KBaJpPaTHBIH KOPEHb, YMEHHUE BBINMOJIHATH JICUCTBHUS C
YnucCiiaMH, CpPaBHUBATH W YIOPAAOYMBATHL 4YHCJId, ONPCACTABJIATH 4YHCJIA Ha
KOOPJMHATHOM IPSAMOM, OKPYIVIATH YHUCIA, YMEHUE JelaTb IPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYUCICHHI

YMeHHne onepupoBaTh TOHSATHSMH: CTENEHb C IENBIM II0Ka3aTeleM,
apudMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckas 1po0b,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATYypadbHOW CTENEeHH OOJbIle
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tel Mo (GopmyiaaM, HpeoOpa3oBaHUS
LENBbIX, JPOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KCHUEC MHOIOYJICHA Ha MHOKHUTCIIU, B TOM YHCJIC C HCIIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBaIpaTOB M KBaJpaTa CyMMBbI M pa3HOCTH

YMeHHe ONepUpOBaTh MOHATUSAMU: YHUCIOBOE DPAaBEHCTBO, YPABHEHHUE C
OJIHOW TEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarbh JIMHEHHBIE W KBaJpaTHblE YpaBHEHUs, JPOOHO-
palMOHATIBHBIE YPABHEHUS C OTHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHMH, TMHEHHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABCHCTBA C OIHOW IEPEMEHHOH, B TOM 4YHCIE IIPH
pElICHNH 3a1ad U3 APYTuX NPEeAMETOB M IPAKTHYECKHUX 3a7ad; YMCHHE
HCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAUHATHYIO IUIOCKOCTH IS
n300pakeHMsl pelieHU ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATUSIMH: GYHKIMS, Tpaduk QYHKIUH, HYITH
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHMs, HauOoNIbIlee W HaWMEHbIee 3HAa4YeHHs] (YHKIUH; yMEHUE
ONEPHPOBATh TOHATHSIMU: TIpsSMasi  MPOMOPIUOHAIBHOCTh, JIMHECWHAsS
byHKIMS, KBaapaTWyHas (QyHKIUsA, oOpaTHas MPOMOPIHOHATBHOCTD,
napaboia, runepOona; yMeHHUE CTPOUTh Tpaduku QyHKIUN, UCIIOTH30BATh
rpaduKd UL ONPEJICICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTCH, IS
pelieHus 3agad W3 JIPYTHX YYeOHBIX MPEAMETOB WM pPEaTbHOW JKU3HH,
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue onepupoBaTh NOHATUAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TeOMeTpUYecKass MpOrpeccMd; YMEHHE MHCIONb30BaTh CBOWCTBA
nocie0BaTelbHOCTEH, GOPMYIIBl CyMMBI U OOIIEro 4jieHa HpU PelIeHUuU
3a1a4, B TOM 4YHCIE 3a4ad U3 JAPYruxX y4eOHBIX MPEIMETOB U peaslbHOU
KU3HU

YMeHue pemaTth 3a/1a4 pa3HbIX TUIOB (B TOM YKCJIEe HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUe, paboTy, LIEHy TOBapOB U CTOUMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OOJIaCTH YOpPABJIECHUS JHYHBIMH U CEeMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATH BBHIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 33JauyM, HCCIENOBaTh IOJYYEHHOE pEUICHHE U
OLIEHUBATh MPABIONOAOOHOCTD MOTYYCHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHUK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHHUM TPEYTrOJBHUKH, MPSMOYTOJIBHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJILHUK,
napasuiesIorpaMm, poMO, MPSMOYTOJIBHUK, KBAJIpaT, TPAMELHUS; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO € IPOCTPAHCTBEHHBIMU (DUTYpaMu; yMEHUE
pemaTh 3aJa4i, B TOM YHCJIC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM HW3YYeHHBIX CBOKMCTB (uryp u
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; IAapauIeIbHOCTh U IEPIEHAUKYIAPHOCTh IMPSAMBIX, YOI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, mogo0ue Gpuryp,
NOJOOHBIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCHUTEIEHO TOYKH W TPSIMOM;
YMEHHE pAclo3HaBaTh pPAaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapaJuIeIbHOCTh M MEPIICHANKYIISIPHOCTH MPSIMBIX B OKPYKaIOLIeM MUPE
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YMeHue ornepupoBaTh MOHSATUSIMU: JUIMHA, PACCTOSHHE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), TJIOMIA b, YMECHUE OLICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE IPUMEHSITh
dbopMyIIBI IEpUMETpa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMIA M Kpyra, oObeMa MPSIMOYTOJIBHOTO IMapajuiesienuIiea; yYMEHHE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUMI, ITOIIAAEH

12

YMenne  u3zo0paxkarb  IUIOCKHE  (QUTYpl W HUX  KOMOWHAIIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJO, CKaJSIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJb30BaTh
BEKTOpbI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a/1ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peanbHON KU3HU
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YMeHue onepupoBaTh NOHATUSAMH: CTOJOUKOBBIE U KPYTOBBIE AUArpPaMMBbl,
TaOIHIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOrOo  Habopa,  yMEHHME  U3BJCKaTbh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
Ta0NMIIaX ¥ Ha AMarpaMmax, OTPaKaroIlyl0 CBOWCTBA W XapaKTEPUCTHKU
pearbHBIX MPOIECCOB W SBJICHUH; yMEHHME pacllO3HaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh TOHATUSMU: CIYYalHBIA OMBIT  (CIy4YailHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJMEMEHTapHBIM  HCXON)
CIIy4aifHOTO OIbITa, CIy4yalfHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHUE
HaXOJUTh  BEPOSATHOCTH  CIy4yailHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMH; YMEHHUE peliaTh 3aJaqyu
METOJIOM OpraHH30BaHHOIO Tmiepedopa MU C HCIOJIb30BAHMEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OLECHHBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MAJOBEPOSITHBIX
COOBITHII B OKpYXKAalOIIeM MHpE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEI U €ro
POJIBIO B MACCOBBIX SIBICHUSAX
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YMeHue BbIOMpATh MOIXOASIINN U3y4eHHBIH METOJ JJISl PEUIeHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INpHUpPOAE U
JKU3HHU, paclo3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMaTHUKU B MCKYCCTBE,
ONMCHIBATh OT/EJIbHBIE BBIIAIOIIMECS pPE3YJbTaThl, MOJIYYEHHBIE B XOJE
Pa3BUTHA MaTE€MaTHKU KaK HayKH, NIPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOM M BCEMUPHOUN UCTOPHUH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
11 Hatypanbnble u nemnbie uncina. [Ipu3Haku 1eIMMOCTH HEeNbIX YHCes
12 OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI, OECKOHEUYHBIC MEPHOAMUYECKHUE
npobu
13 Panmonaneupie uncna. ApudMeTnueckre onepauy ¢ palioHaIbHBIMU YHCIIaMA
1.4 JleiicTBuTenpHbIC Yncia. ApupMeTUYecKre ONepamnn ¢ 1eHCTBUTEIbHBIMUA YHCIaAMU
15 [TpuOmkE€HHbBIE BHIYMCICHUS, IPABUJIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3ysIbTaTa
' BBIUMCIICHU N
2 AnrebpanuecKue BHIPAKCHUS
2.1 BykBeHHbIE BhIpaykeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )
99 Crenenb ¢ 1ebIM nokazareneM. CTeneHb ¢ palioHaIbHbIM MoKa3aTeneM. CBoilcTBa
' CTETEHN
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
25 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmerndyeckuMu
' KOPHSIMH HAaTypaJbHOM CTEIIEHH
3 YpaBHeHUs U HEpaBEHCTBA
3.1 Lenbie u 1poGHO-paroHanbHble ypaBHeHUS. CUCTEMbI U COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u napoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABECHCTB
3.3 Pemenne TekcTOBBIX 3a/1a4
4 UYucoBbie MOCIe10BaTEIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEH
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXKHbBIX IPOLIEHTOB
5 DOyHKIIUA
OyuHkuus, crnocodsl 3aganust GyHkuu. I'paduk pynkuun. OOnacTs onpeaencHus U
51 MHOXecTBO 3HaueHuil Qpynkuuu. Hymu ¢yakmun. [IpomexxyTku 3HaKOIOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (yHKUMHU. MakcCUMyMbl U MUHUMYMBI (QYHKIUH.
Haubonbiiee u HauMeHblee 3HaueHne (YHKIIUU Ha IPOMEKYTKE
6 KoopannaTsl Ha psIMOii U TIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlexapToBbl KOOPAMHATHI HA TUIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
1.2 TpeyronbHHUK




7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh B KPYT
7.5 N3mepenne reoMeTpuyeCcKuX BEITUINH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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