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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EeJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi reOMETpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHUsT «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 0OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

Lenpro U3y4eHUs T€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUHM KaK MaTEeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a]1ay, BCTPEUYAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMIAh  3€MEJIbHOTO  YYacTKa, pPAaCCUMUTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mepbl Tapaxa Jii aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTAUYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBAThH aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yarouecs: He MMPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmMbl 0a30BOTO Kypca
reOMETPUH U3YJaloTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCSl TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
yaeOHbIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3iciibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«YeTtbipéxyronbHukny, «Ilogoduey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts W yroia. Buasl yrinos. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOmIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrijiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSAMBIX, HICTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiicTBa U
MIPU3HAKH NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyroJbHUKa. BHEMIHUE yTIIbI
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukymnsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OKpyKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiiimme mocTpoeHUs ¢ MOMOIUBIO LIUPKYJIS U TMHENKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
eHTp. MeTo reoMeTpruIecKuX MECT TOUEK IIPHU PELICHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapannenorpamm, ero mNpu3HaKW U cBoWcTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBOMcCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPANICHH.

CpenHsas nuHUSL TPEyTrojJbHUKA. METOoJ yABOEHUS MEAUaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpallbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonobue TpeyrodbHUKOB, Kod(dunueHt momodus. Ilpusznaku momoous
TPEYroJbHUKOB. IIprMeHeHue nomo0us NpU PpELIEHUH TEeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tousarne o rmmromaau. CBoOWMCTBAa IUIOMIAACH TEOMETPHUECKUX (DUTYD.
[Ipocreiimme GopMyIbl s IJIOMIAN TPEYTOJIbHIKA, MMapajuieorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIx ¢puryp. OTHOIIIEHHE IOMIAAEH TPEYTOJILHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroisHuKa. TpuroHomerpuueckue ¢Gynkimun yrimos B 30°, 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JbHUKHU, CBA3AHHbIE C OKPYKHOCTbIO



BrnucaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YeTBIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  TOkIecTBOo.  Dopmynbl  npuBelneHus.  Pemenue
TPEYyTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAAW  TPEYrOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BENCHHHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoOMETPHYECKUX
3agayd. Teopembl UeBbl 1 Menenas. [lonstue o roMmoreTnu.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETpUYECKHi cMbIca. [lapamiensHOCTs M MEPHNEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsIMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

Bekropbl Ha miockocTu. ClOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYrOJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHHE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyioxkeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopJauHaTaX. JMCTpUOYTHUBHOCTb CKaJIPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuE CKaIIPHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOIO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAAb Kpyra

[IpaBunpHBIE MHOIOYrOJBHUKM. [[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeeHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTHU U
IUIOLIAAHU KpyTa.

JIBMKeHUs TUIOCKOCTH

LlenTpansHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (urypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[TonsiTue nBwxkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBOTYype, apxuTekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOT'O KYPCA «'EOMETPUSA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YHOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIACHWH, YMEHHIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKd Kak c(epsl 4YeIoBeuecKon
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas Qu3ndIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXalolled cpeabl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUSX HEOMNPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIMPOBaTh UJIEH,
MIOHSATHUSI, TUIIOTE3bI 00 00BEKTaX M SABJICHUSIX, B TOM UHCJIC paHee HE W3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3zoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHHS, KpUTEPUH ITPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI Kak HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIbTaTOB, BHIBOJAOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPHSIM, MPEII0KEHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHWPOBATh OPTaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W HWHBIE); BBINIOJHIATH CBOK 4YacTh padOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHS € YYETOM HMEIOUIMXCS pEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHBAILIMH U peIIeKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WK HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIYyUUT CIETYIOIINE MPeIMETHBIC
pPE3yIbTaTHI:

Pacno3sHaBaTh U3yY€HHbIE TI'E€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE pacCIOJIOKEHUE, H300paxaTb TI'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpPTEXkKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
pealbHOM KU3HHU, pa3MEpoOB MPUPOJHBIX O0BEKTOB. Pasnmuuarh pasmepsl 3TUX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JIOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUUYECKUX 3aa4.

Omnpenensts napajjiebHOCTh MPSIMBIX C IIOMOILBIO YTJIOB, KOTOPbIE 00pa3yer
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpIbl U JHAMETPA
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DaKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHANKYJISIPHOCTH KacaTEeIbHOW U pajuyca, IPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEILICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TMOCTPOEHHUS C TTOMOIIBIO IIUPKYISA U
JIMHEWKHU.

K xoHnmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEN JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTth Teopemy
daneca 1 TeopemMy O IPONOPLUUOHATBHBIX OTPE3KaX, IPUMEHATh UX JJIs PEeLICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA IPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TOA00MS TPEYroiabHUKOB, Kod(ddunmueHnta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpecTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00us TPEYroJIbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MoK00KE B MPAKTUUECKHUX 3aJauax.

BeiBonuTh W UCHONB30BaTh mOpocTeiimue (GopMynbl A8 [UIOUIAAd
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOIIAAb TPEYroJdbHUKA M IUIOIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysch, TIe HEOOXOMUMO, KaJIbKYISATOPOM). 3HATh OTHOIICHHWE IIJIOMIAEH



noOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
IIpakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyKD MOJEIb B IPAKTUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUH 33]1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYUT CIAEIYIONIME MPEIMETHBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHUH TEeOMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
W BIIAJIETh TPUTOHOMETPUYECKUMU (OpMyNaMHu JUIsl IUIOIIAINA TPEYTrOJIbHUKA,
napajuienorpamma, poM0a, Tpamneluu, BBIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyaLUsX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenas pu peleHuu 3aiay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeabHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro Kod3pduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMAaTh HUX TEOMETPUUECKHH CMBICI U CBS3b YIJIOBOTO



KodpduimeHTa ¢ BO3pacTaHMEeM U YyObIBaHHMEM JUHEHHONW (yHKUUU. YMETb
pemaTts METOAOM KOOpPAMHAT 3a7auM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, NEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTeh MeTox
KOOPAMHAT JUIl HAXOXKIACHHUs IEPECEYEHUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmomaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
F€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATh MeETOJN KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWJIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
Biianers nNpakTUYECKUMU HMHTEPIIPETALMAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPINHATAX.

NwmeTts npencrabienue o 0asuce (Ha MIOCKOCTU). PackiiabiBaTh BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TIOMOIIbIO IPOCLUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IIOIydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PUBNYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalXspPHOTO IPOM3BENECHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEIEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnonp30BaTh CKaIsPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandecknx u (pU3ndecKux 3agavax.

BraneTe NMOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHS TNPHU
pEIICHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIEHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U IUIOLIaJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPhl MOBOPOTA, HAXOAUTH
KOMITO3UIIMM MPOCTEHIMX MnpeoOpazoBanuil. [IpuMeHSITh ABMKEHUS TIIOCKOCTU
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSCh, TIE
HEOOXOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NpPOrpamMMblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
Hauana reomerpuu. IIpocreiimmue
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1 0
H3mepeHne reoMeTpu4ecKuX BEIUIHH
2 TpeyroapHuKH 19 1 0
I1 .
3 apayutenbHocTh. CyMMa yritoB 15 1 0
MHOT'OYTOJIbHUKA
[IpsiMOyTOBHBIE TPEYTOJIEHUKA 0 0
5 I'eomeTprueckue HepaBeHCTBA 1 0
OxpyxHOCTb. [ 'eoMeTprudeckne mecta
6 Touek. [locTpoeHus ¢ MOMOLIBIO UPKYJIS 18 1 0
U JIMHEUKHU
7 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 10 1 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE

No /i HanmenoBaHue pa3jiesioB U TeM Korrrpomsusre  Mpaxrmseckie (uudposBbie)

NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

YeTbIpEXyroJbHUKH 22

IToxoOue 16

[TInomanp 16

Teopema [Tudaropa u Havana 18 1

TPUTOHOMETPUH

VYTIbl ¥ 4eTBIPEXYTONBHUKH, CBA3aHHBIE C 20 1

OKPYHOCTBIO

HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3AlIM 10 1

3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Pemenue TpeyroiabHIUKOB 22 1 0
2 [Tonobue TpeyroabHUKOB 12 1 0
3 MeTto KoopAHHAT 10 1 0
4 BexkTopsl 20 1 0
5) JlIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1 0
6 JIBMOKCHUS INIOCKOCTH 10 0 0
7 [ToBTOpCHME, 0606H_[eHI:Ie, 12 1 0
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie IIpakTunyeckue Aara tuppoBLIe
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypes:
1 HcTopusi BO3HUKHOBEHUS U Pa3BUTHS 1
re€OMETPHUH
5 HavansHuele nonsarus reometpun. Touxka, 1
npsimasi, OTpPE30K, JIy4
3 HavanpHble nonsTus reomerpuu. Touxka, 1
psiMasi, OTpE30K, JIy4
[TonsiTue 06 akcuome, Teopeme,
4 JI0Ka3aTeNbCTBE, ONPEAEICHUH, CBOMCTBE, 1
IIpU3HAKE
B3aumHoe pacronoxeHue Touek Ha
5) npsiMoi. 3MepeHune JuMHbI OTpe3Ka, 1
paccTosiHue MEXKy TOUKaMH
B3aumHoe pacronoxeHue Touek Ha
6 npssMoi. 3mMepenne JuiHBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMH
B3aumHoe pacronoxeHue Touek Ha
7 npsMoi. Mi3MepeHnue JUIMHBI OTpe3Ka, 1
paccTosHUE MEXKY TOUKaMU
8 [TonymnnockocTs U yroi. Bunasl yrios. 1
W3mepenue BeNMYMH yIiioB
9 [TonymmockocTs 1 yroiy. Bunbl yrios. 1




W3mepenue BennYnH yIiioB

[TonynnockocTs 1 yroji. Buzel yrios.

10
W3mepenue BeIMYnH yIiloB
BepTukanbHble U CMEKHBIE YTJIbL.

11 [TapamienpHble U IEPIIEHIUKYIISIPHBIC
IpsiMblE
BepTukanbHble U CMEKHBIE YTJIbL.

12 [TapannenbHble ¥ NEPIEHIUKYISPHBIE
psiMble
BepTukanbHble U CMEKHBIE YTJIbL.

13 [TapannenbHble U NEPIEHIUKYIISIPHBIE
IpsiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapannenbHble U NEPIEHIUKYIISPHBIE
psiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

15 [TapannenbHble ¥ NEPIEHIUKYISIPHBIE
psiMble

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yria

19 Jlomanas. Buapl momMaHbiX. J{1uHa
JIOMaHOU

20 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOHN
MHuoroyronsauku. [lepumerp

21 MHOTOyrojpHuKa. [loHsITHE O BBITYKIIBIX

1 HCBBIMYKJIBIX MHOI'OYT'OJIBHUKAX




22

23

24

MuoroyronsHuku. [lepumetp
MHOTOYToJibHUKA. [[OHSTHE O BBITYKJIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

MuoroyronsHuuku. [lepumetp
MHOTOyrojpHuKa. [loHsITHE O BBHITYKIIBIX
Y HEBBIMYKJIBIX MHOT'OYTOJIbHUKAX

MuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHUKA. ITonsatue o BBIITYKIJIBIX
W HCBBLIITYKJIbIX MHOI'OYT'OJIbHUKAX

25

MuoroyronsHuku. [Tepumerp
MHOTOYTOJIbHUKA. [IOHSITHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

26

27

HNHCTpyMEHTHI 11 U3MEPEHUH U
IIOCTPOECHUM

HNHCTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOCHUM

28

KonTponbnas padota no teme "Hauana
reomerpud. [Ipocreiimme
reoMeTpruecKkue (pUrypsl 1 Ux cBoicTBa.
W3mepenue reoMmeTpudeckux Guryp"

29

30

31

Menunana, OMCCEKTpHCa U BBICOTA
TpEeYrojabHuKa

Menunana, GuccekTpuca 1 BbICOTa
TPEYroJIbHUKA

PaBeHcTBO TPCYTrOJIbHUKOB

32

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIbBHUKOB

IIepBbIil 1 BTOPOM IPU3HAKYU PABEHCTBA




TPEYroJIbHUKOB

IIepBbIil U BTOpOM IPU3HAKKU PABEHCTBA

34
TPEYrOJIbHUKOB

35 IIepBbIil 1 BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

36 [TepBrIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBa

38 PaBHOOE1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

39 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

40 [TpusHak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [TpusHak paBHOOEIPEHHOTO
TpPEYroJbHUKa

42 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tperwnii npru3HaK paBeHCTBA
TPEYroJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYroJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEM.

45 [Ipumepbl cHMMETPHH B OKPY’KaIOLIEM
MHUpe

46 @urypsl ¢ 0CEBO CUMMETPHEM.

IIpumepbl CHMMETPHUH B OKPY’KaIOLIEM




MuUpe

KonrponsHas pabora o reme

47 " \ 1
TpeyroapHUKH

48 [MapannenbHOCTh TPSAMBIX 1

49 CBoiicTBa U IPU3HAKHU MapauIeIbHbIX 1
IPSIMBIX

50 CBoiicTBa M MPU3HAKH MMaPaALIEITBHBIX 1
MIPSIMBIX

51 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
MIPSIMBIX

59 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
HPSIMBIX

53 CBoiicTBa M MPU3HAKH MTaPATLICITBHBIX 1
TIPSIMBIX

54 CBoiicTBa M IPU3HAKH NMapaLIEIbHbBIX 1
TIPSIMBIX

55 CymMma yriioB TpeyrojibHUKa 1

56 CymMa yTIIoB TpeyroJibHUKa 1

57 BHemHue yriel TpeyrojabHuKa 1

58 Breminue yriel TpeyrojabHHAKa 1
CyMMa BHYTpPEHHHUX YIJIOB

59 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YIJIOB

60 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB 1




MHOI'OYT'OJIbHHMKAa 1 CyMMa BHCIIHUX
YTJIOB BBITYKJIOTO MHOTI'OYT'OJIbHHKA

KonTponbnas pabora no teme

62 "[TapamiensHocTh. CyMMa yTiIoB
MHOTOyTOJIbHHUKA"

63 [Tpu3Haku paBeHCTBA MPSMOYTOIBHBIX
TPEYroJbHUKOB

64 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX
TPEYTrOJbHUKOB

65 [lepnienuKynsip U HAKIOHHAsS
CBOiICTBO MeMaHbI MPSIMOYTOJIBHOTO

66 TPEYroJbHUKA, TIPOBEACHHOHN K
THIIOTEHY3€e
CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO

67 TPEYTOJIbHUKA, POBEIEHHON K
THIIOTEHY3€

68 [IpssMOYTOBHBIN TPEYTOJIBHUK C YTJIOM B
30 rpamycos

69 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpagycos

70 CooTHoOIIEHUS MEXly CTOPOHAMU U
yIIIaMHy TPEYroJIbHHUKA

7 CooTHOIIeHUsI MEXIY CTOPOHAMU U
yriaamM# TPeyrojJbHUKa

79 HepaBeHncTBO TpeyroyibHUKA.
HepaBeHcTBO 0 qyiMHE TOMaHOM

73 HepaBeHCTBO MeXAy EPIICHIUKYIIPOM

W HaKJIOHHOW. PaccTosIHUE OT TOYKH 10




MpAMOi1

KonrponsHas pabora mo remMmam

74 "[IpssMOyTONBHBIE TPEYTOIBHUKH'",
"I"'eomerpuueckue HepaBeHCTBA"

75 OKpy>XHOCTb, XOPJIbl U THAMETPHI, UX
CBOMCTBA

76 OKpy>XHOCTb, XOP/Ibl U TUAMETPBI, UX
CBOMCTBA
B3auMHoe pacrosioxkeHne OKpyKHOCTH U

77 npsmoii. KacatenbHas u cexyias K
OKPY>KHOCTH
B3anMHOe pacnonokeHne OKpyKHOCTH U

78 npsmoi. KacarenpHas u cexymas K
OKPY>KHOCTH
B3anMHOe pacnonoxeHne OKpy>KHOCTH U

79 npsmMoii. KacarenpHas u cexymas K
OKPY>KHOCTH

80 OKpyKHOCTb, BIIUCAHHAS B YIOJ

81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
IToHsTHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumepbl reoMeTpuuecKuX MECT
TOYEK Ha MJIIOCKOCTH
IloHsTHE O TEOMETPUYECKOM MECTE

83 Touek. [Ipumepsl reoMeTpHUUECKIX MECT
TOYEK Ha MJIOCKOCTH

84 OnucaHHasi OKPYKHOCTb TPEYTOJIbHHKA,
€€ LEHTp

85 OmnucaHHast OKPY>KHOCTb TPEYTOJIbHHUKA,




86

€€ LIEHTpP

Merton TCOMECTPHUICCKUX MCCT TOYCK ITPU
PEIICHUU I'€OMECTPHUICCKHUX 3ada4

87

88

89

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUH I'COMCTPUYCCKUX 3a/1avd

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PCUICHUU I'COMCTPUUCCKUX 3aaa4
Merton TCOMETPHUICCKUX MECT TOYCK ITPU
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

90

O6ocHOBaHMS MPOCTEUIINX TTOCTPOCHHUH,
JTaIbl 3a7a44 HA IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IOCTPOEHUE HUPKYJIEM U
JIMHEHUKOU

91

92

93

94

O6ocHOBaHMS TPOCTEUIINX TOCTPOSHHUH,
JTaInbl 337ja44 Ha IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IOCTPOEHUE HUPKYJIEM U
JIMHENUKOU

KonrtponbHas pabota no reme
"OkpyxHOoCTb. ['eOMeTpHrueckue mecta
touek. [locTpoeHust ¢ MOMOLIBIO TUPKYIIS
Y TUHEeWKH"

IToBTropenue u o6o0menue: Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTropenue u o6o0menue: Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

95

[ToBTOpenue n o6obmenue: Pemenne




96

3a/1a4, WUIIOCTPUPYIOIIMUX CBSI3U MEKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6obmeHue: Pemenne

3aaa4, HWJUIFOCTPUPYIOIIUX CBA3U MEXKOY
Pa3iIMYHbBIMU TEMAMH KypcCa

97

[ToBropenue u o6o0menue: Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

98

99

100

101

[ToBTOpeHme u 0600meHue: Penenne
3a71a4, WUTIOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6odmeHne: Pemenne
3a71a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca
IToBropenue u o6o0mmenue: Pemenne
3aj1a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

WroroBas koHTpoJsibHas paboTa

102

IToBropenue u o6o0mmenue: Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




8 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
5 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBA
3 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBa
4 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
5 [Tapannenorpamm, ero npu3Haku u 1
CBOMCTBA
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
7 [IpsimoyronbHUK, poMO, KBaJpar, ux 1
IIPU3HAKU U CBOMCTBA
8 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 1
MIPU3HAKU U CBOMCTBA
9 [IpsiMoyroabHUK, pOMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
10 CpenHsist TUHUS TPEYroJIbHUKA
11 CpenHsist TMHUSA TPEyroJbHUKa
12 Tpamenus. PaBHoOenpenHas Tpanemus, e 1

CBOMCTBA U MPU3HAKHU




Tpanenus. PaBHoOenpeHHas Tpanemus, e

13 . 1
CBOMWCTBA U PU3HAKU

14 [IpsiMoyTonbpHas Tpamemus 1

15 CpenHsist TMHUSA Tpanenun 1

16 Teopema daneca 1

17 Teopema daneca 1

18 TeopeMa 0 mpOMOPIMOHATILHBIX OTPE3Kax 1

19 Teopema o IPONOPITMOHATBLHBIX OTPE3KaAX 1

20 LlenTp Macc TpeyroibHUKa 1

21 LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI 1

99 KonrponbHas pabota no reme 1
"YeTbIpEXYroJbHUKN"

93 [Tonobue TpeyroabHUKOB, KO3 PUIIHEHT 1
noo0us

24 [Tonobue TpeyroiabHUKOB, KO3 PUIIMEHT 1
no06us

25 [Tpu3Haku mo100us TPEYroNIbHUKOB 1

26 [Ipu3naku mo100ust TPEYroabHUKOB 1

27 [Tpu3Haku mo100us TPEYroNIbHUKOB 1

28 [Ipu3naku mo1o6ust TPEyroabHUKOB 1

29 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

30 [Tpu3Haku mo100us TPEYTrOIbLHUKOB 1

31 [TpumeneHne Mo00us IPH PeTICHUH 1
MPAKTUYECKHUX 3a/1a9

39 [TpumeneHne no 00U PH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

33 [IpumeneHnue nmogo0us MPU PEIICHUN 1




IMPAKTUYCCKUX 3aaa4

[TpumeneHne nog00us MPH PeIICHUH

34 MIPAKTUYECKHX 3aja4

35 [TpumeneHne Mog00usI IPU PEIICHUH
MPaKTUYECKUX 3a/1a4

36 [Ipumenenue moapooust Mpu perieHuH
MPAKTUYECKHX 3a7a4

37 BBeneHnve noHsTHs IPeoOpa3OBaHUS
noao6us U mogoOHbBIX puryp

38 KonTponbras padora mo teme "Ilogobue"

39 ITonstue mromanu. CBolcTBa ILIOIIAAEH
reOMETPUUYECKUX PUTYP

40 [Tonstue mmomaau. CBoiicTBa MIIONIAACH
reOMeTpUYECKUX QPUTyp

a1 [Tonstue nnomaau. CoiicTBa mioniaaeu
reOMeTpUYECKUX QPUTyp
[Ipocreiimme hopMynbl A7 TIIOMIATU

42 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tparenuu
[Ipocreitmume GopmMyIbl AJis IIIOMIAINA

43 TpeyroJibHUKA, TTapajuiejiorpaMmma, pomoa
U Tpareuuu
[Ipocreitmme GopMyIbl A TIIOIIA A

44 TpeyrojbHHUKa, MapaienorpaMmma, pomoa
Y Tpamnenuu
[Ipocreiimue hopMyInbl 7S TUIOMIATH

45 TpEeyroJibHUKA, TTapajuiejorpaMmma, pomoa

Y Tpanenuu




[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

46 TpEeYroJbHUKA, MapaienorpamMmma, pomoa 1
U Tparenuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

47 TpEyroJibHUKA, TTapajuiejorpaMmma, pomoa 1
U Tparenuu
[Tpocreiimme hopMyIIbl s TUIOIIA A

48 TpeyrojbHUKa, IapajierorpaMma, pomoa 1
U Tparenuu
[Tpocreiimme GopMyITbl IS TUTOIIA TN

49 TpeyroJibHUKA, Tapajuiejorpamma, pomoa 1
U Tparenuu
[Tpocreiimme GopMyITbI IS TUIOIIA A

50 TpeyroJibHUKA, Tapajuiejorpamma, pomoa 1
U Tparenuu

51 [Tnomaau nogo6HBIX GUryp 1

52 [Tnomaayn mogoOHBIX Guryp 1

53 [Tnomaau nogo6HBIX GUryp 1

54 Kontponbnas padota mo teme "Tlnomans" 1

55 Teopema ITugaropa 1

56 [Ipumenenue Teopemsl [udaropa npu 1
pElIeHNN TPAKTHYECKUX 3a7a4

57 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKUX 33124

58 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH TPAKTHYECKUX 3a1a4

59 [Ipumenenue Teopemsl [ludaropa npu 1

PCHICHUU MPAKTUYCCKUX 3a1a4




[Ipumenenue Teopemsl [ludaropa npu

00 peLICHUH MPAKTUYECKUX 3a/1a4

61 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 IIponopuroHanbHbIE OTPE3KU B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponopunoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponopuronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

67 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TpEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

68 OCTpPOTO yTJIa MPSIMOYTOIBHOTO
TpEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC

69 OCTpPOTO yTJIa MPSIMOYTOIBFHOTO
TPEyToJIbHUKA

70 Tpuronomerpuueckre GyHKIUHU YIIOB B
30°, 45° u 60°

71 Tpuronomerpuveckne GyHKIIUU YTIIOB B
30°, 45° u 60°

72 Kontponbnas padota mo teme "Teopema




[Tudaropa u Havanga TpuroHOMeTpUn'

73 BrucanHnble U IEHTpaIbHBIE YIUIbI 1

74 Bnmcanubie u IEHTpaIbHBIC YTIIbI 1

75 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI 1

76 BrucanHble U LIEHTPAJIbHBIE YIUIBI 1

77 VYron Mexay KacaTeJIbHOW U XOpI0H 1

78 Yrois Mexay KacaTeJIbHOW U XOpJAOU 1

79 VYTIubl MeXAYy XOpJaMu U CEKYIIMMHU 1

80 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

81 Brucannble u onrcaHHbIe 1
YeThIPEXYTOIBHUKH

82 Brincannsle u onvcaHHbIe 1
YeThIPEXYTOIBHUKH

83 CBoiicTBa M MPU3HAKH BIIHUCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

84 CBoiicTBa M IPU3HAKHM BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

85 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

86 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YEeTBIPEX YT OJIbHUKA

87 B3aumMHoe pacnonoxxeHue IByx 1
OKpY>KHOCTEHN

88 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

89 Kacanwne okpyxHOCTEH 1

90 Kacanue okpyxHOCTEI 1




91

92

OO01ue KacaTelbHbIE K IBYM
OKPY>KHOCTSIM

KontposbHas padota o teme "Yriabl 1
YeThIPEXYTOJIbHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

04

95

96

97

[ToBTropenue u o6o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

IToBTopenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u o6odeHne. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

98

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, HIUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

99

100

[ToBTOpenue u 06061meHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0enue. Pemenue
3aaa4, HWJUTIOCTPUPYIOLIUX CBA3U MCIKAY




Pa3iInYHbBIMHU TEMAMH KypcCa

101 HroroBast KoHTpoOJIbHAsE paboTa 1
[ToBTOpenue u 06o0meHue. Permenue
102 3a]1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB 10 102

I[TPOT'PAMME




9 KUIIACC

KoanuyecTBO yacos DJIeKTPOHHbBIE
Ne aTa H(ppoBHIE
/i Tema ypoxa Beero Kontpoabubie IIpakTuueckue fll3yqemm :)Iﬁ;)l;l?sonaTeﬂbﬂme
padoThI padoThI pecypenI
1 Cunyc, KocuHyc, TaHreHc yriaoB ot 0 10 1
180°
) OCHOBHOE TPUTOHOMETPHUUIECKOE 1
TOXKJIECTBO
3 DopmyIbl TpUBEICHUS 1
4 @opMyIIbl IPUBEACHUS
5 Pemenue tpeyronsHukos. Teopema 1
KOCHHYCOB
6 Pemenne tpeyronsankoB. Teopema 1
KOCHHYCOB
Teopema cunycoB 1
Teopema cunycoB
Pemenue npakTuyeckux 3agay ¢
9 KCII0JIb30BAaHUEM T€OPEMBI KOCHHYCOB U 1
TEOpPEMBbI CHHYCOB
Pemenne npakTudeckux 3anad ¢
10 HCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBbI CHHYCOB
Pemenne npakTudeckux 3anad ¢
11 WCIIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBbI CHHYCOB
12 Pemrenue nmpakTuueckux 3amad ¢ 1




HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

Tpuronomerpuyeckue GopmMyIbl 1Jis

13 TIJIOIIAIN TPEYTOJbHUKA,
napaiesnorpaMma
Tpuronomerpuueckre GOpMyIbI JJIs

14 IUTOLIAAN TPEYTOJIbHUKA,
napasiesnorpaMma
Tpuronomerpudeckne GOpMyIIbI IS

15 TIJIOIAU TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopmyIbl 1is

16 TUIONIA/IA TPEYTOJIbHHKA,
napajuiesorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopM}./.na IIJIOIIAU BBIITYKJIOTO
YeTHIPEXYTOJIbHUKA

21 dopmyiia MIONMAAN BEITYKIOTO
YeTHIPEXYTOFHUKA

99 KonrtponsHas padora no reme "Perienue
TPEYroJIbHUKOB"

23 Xopas! v ToTI0OHBIE TPEYTOIBHUKH B
OKPY>KHOCTH

24 Teopema o mpon3BeIEHUHN OTPE3KOB XOP

25 Teopema o mpou3BeIEHUH OTPE3KOB XOP/]

26 TeopeMsbl 0 TPOU3BEIEHUN OTPE3KOB




CEKYIIHX

TeopeMbl 0 TPOU3BEICHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o kBagpare KacaTenbHON 1
29 Teopema o KBasipaTe KacaTeabHOM 1
30 Teopemsr UeBbl 1 Menenas 1
31 Teopembr UeBbl 1 MeHemast 1
32 Teopemsl UeBbl 1 Menenas 1
33 [TonsiTre 0 romoTeTUU 1
34 KonTponbnas padora no teme "Ilonobue 1
TPEyroJIbHUKOB"
YpaBHeHHE MPSAMOI Ha TUIOCKOCTH.
35 YrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBIIH 1
9JIeH, UX TEOMETPUIECKUN CMBICTT
YpaBHeHHE NIPSIMOH Ha IUIOCKOCTH.
36 VYrnoBoii ko3 puireHT 1 cBOOOTHBIIM 1
9JIeH, UX TEOMETPUIECKUN CMBICTT
37 [TapannenbHOCTh U EPIEHAUKYISIPHOCTD 1
MPSAMBIX (Yepe3 yriaoBoi Kod(hOUIIUEHT)
38 YpaBHEHHE OKPYKHOCTH 1
39 HaxoxneHue nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJIMHATaX
40 Haxoxnenne nepecedeHui OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpJIMHATaX
41 dopmysa pacCTOSHUS OT TOUKH /10 MPAMOit 1
4 [Tnomane napamienorpaMmma B 1

KOOpJWHATaX, TOHSATHE 00




OpHeHTHpOBaHHOfI Iiomaaun

HpI/IMeHeHI/Ie MCTOJa KOOpAWHAT B

43 MPaKTHYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKHUX 3a/1a4ax

44 KontponsHas pabora o Teme "Meton
KoopauHat"

45 BekTopsl Ha TIOCKOCTH
CrnoxeHre ¥ BBIYUTaHUE BEKTOPOB —

46 MIpaBUJIa TPEYTOJIbHUKA U
napaJuienorpaMma
CrnoxeHre ¥ BBIYNTaHUE BEKTOPOB —

47 IIpaBUJjIa TPEYTOJIbHUKA U
napajiesiorpaMma

48 YMHOK€EHNE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTopa
CroxeHne ¥ BEIYUTaHHE BEKTOPOB,

50 YMHO)XEHHE BEKTOPA Ha YUCIIO B
KOOpAMHATaX
CroxeHne 1 BBIYUTaHUE BEKTOPOB,

51 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOp/IMHATaX

59 [IpumeHeHne BeKTOPOB B (PU3HKE, LICHTP
Mmacc

53 [TonsTue o 6a3uce (Ha MIOCKOCTH).
Paznoxxenust BEKTOPOB 10 0a3ucy

54 [TonsaTue o 6azuce (Ha MIOCKOCTH).
Paznoxxennst BEKTOPOB 10 0a3ucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).




Pa3noxxeHus BeKTOpOB 110 0azucy

CkaJsipHO€ ITPOU3BEIEHNE BEKTOPOB,

56 reOMETPUYECKUI CMBICT U BEIPAKCHHUE B
JEKapTOBBIX KOOPIMHATAX

57 JucTpuOyTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

58 CkanspHoe Mpou3BEICHNE U
POELUPOBAHUE

59 [TpumeHeHHe CKaISPHOTO POU3BEACHUS
BEKTOPOB JUIS HAXOXK/ICHHS JJIMH U YTJIOB

60 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB JUII HAXOXKJICHHS JUTMH U YTJIOB

61 [TpumMeHeHHe CKaISPHOTO POU3BEACHUS
BEKTOPOB Il HAXO0XKJICHUS JUIUH U YIJIOB

62 Pemienue reoMmeTpuyeckux 3aaad ¢
MOMOILBIO CKAISIPHOTO TIPOU3BEICHUS

63 Pemenune reomeTprudeckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 KonrtponsHas padora no reme "Bekropsr”

65 [IpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

66 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE WX JIEMEHTOB

67 [IpaBuUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

68 [TpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE WX JIEMEHTOB

69 Yucno © ¥ UIMHA OKPY>KHOCTH




70 Ywucino m v 1yIMHA OKPYKHOCTH 1

71 JlnvHa 1yru OKpy>KHOCTH 1

72 JlnvHa TyTH OKPYKHOCTH 1

73 Pannannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u €ro 3J€MEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
Y CErMEHTA)

77 [Tnomans Kpyra u €ro 3J€MEHTOB (CEKTOpa 1
U CETMEHTA)

78 Brruunciienue nepuMeTpoB | IUIOMIAJICH 1
buryp, BKIFOUYAIONIUX 3JIEMEHTHI KpyTa

79 Brruuciienue nepuMeTpoB | IUIOMIAEH 1
¢buryp, BKIIOUAIONIUX 3JIEMEHTHI KpyTa

80 KonTponbHas no reme "/[nna 1
OKpPY>KHOCTH M ILIOIaab Kpyra"

81 IlenTpanpHas cuMMeTpus 1

82 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

83 IToBopor 1

84 OceBast cHUMMETpHSI 1

85 durypsl, SI/IMMeTpI/I‘-IHLIe OTHOCHTEIIBHO 1
HEKOTOPOi ocH

86 [TapamiensHbIi TepeHoC 1

87 IToHsaTHe ABMXKEHUS U €0 CBOICTBA 1

88 PaBeHcTBO uryp 1

89 [IposiBieHUs: CHMMETpPUU B IPUPOJIE, 1




90

KHUBOIKCH, CKYJIBIITYpE, apXUTEKTYpe

Kommno3umuu asuxenut (mpocreime
MIPUMEPHI)

91

92

93

94

[ToBTropenue u o6o0mmenue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIME TEMaMH Kypca

[ToBTropenue u o6o0menue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

95

[ToBTOpenue u o6od1eHue. Pemenue
3a7a4, WJUTIOCTPHUPYIOLINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

96

97

98

IToBTOopenue n o6o61meHue. Pemenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u 0600meHue. Permenue




3a/1a4, WLUIIOCTPUPYIOIIUX CBA3H MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

100 3a/1a4, WUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
101 HroroBas KoHTpoJIbHAs paboTa 1
[ToBTOpenue u 0600mEeHue. Permenue
102 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IMYHBIMU TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NMpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

['eomeTpus

6.1

Pacnio3HaBaTh W3ydeHHBIE TEOMETpUYECKHE QUTYpBl, ONPEACTATh UX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb TreoMeTpudeckue  (Gurypsl,
BBITIOJIHATH YEPTEXKH 110 YCIOBHIO 331a4i. VI3MepsATh IMHEWHBIC U YIIIOBbIE
BEJIMUMHBI. Pemate 3amaum Ha BBIYHCICHHE [UIMH OTPE3KOB W BEIHMYUH
yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX M YIVIOBBIX BEIMYMH NPEIMETOB B
peanbHON JKHM3HU, Pa3MEpOB NPUPOAHBIX OOBEKTOB. Pasnmuyarb pasmeps
3TUX 0OBEKTOB 110 MOPSAIKY BETUUUHBI

6.3

6.4

Ctpouth 4epTeKH K FT€OMETPUUECKUM 3a/1adam
Ilonb30BaTbcs NpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh

NPU3HAKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU
3a1a4

6.5

[IpoBOAUTH JTOTHYECKUE PACCYKACHUS C UCTIOIH30BAHHUEM F€OMETPUUECKHUX
TeopeM

6.6

6.7

6.8

ITonb30BaTbcsl NMpHU3HAKaAMH PABEHCTBA IPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMAaHbl, IPOBEAEHHON K TUIOTEHY3€ MPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4

Onpenendars NapayieIbHOCTh MPSMBIX C MOMOIIBK YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HUMHU cekymas. OmnpeaensTe NapauIeTbHOCTh MPSMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MOPSIMOWM JO TOYEK
JIpYrou npsmMou

Pemrate 3amaun Ha KiaeT4aTOM 6YM3.FC

6.9

HpOBOI[I/ITI) BBIYHMCIICHUA W HaAXOJHUTh YHCIIOBBIC H 6YKBGHHBIC 3HaA4YCHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadax C HUCIOJIb30BAHUECM CYMMbI VYIJIOB
TPEYIroOJIbHUKOB WU MHOI'OYI'OJIbHHUKOB, CBONCTB YTJIOB, 06p830BaHHLIX npu
NEepeCcCUYCHUN ABYX apallICJIbHBIX MPpAMBIX ceKymeﬁ. Pematn
MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YI'JIOB

6.10

Brmanete MOHATHEM TIe€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpEeNeisaTh
OMCCEeKTpUCY yIia M CEpeAMHHBIA TEepHEeHAUKYISp K OTpPe3Ky Kak
T€OMETPUUYECKHUE MECTA TOYEK

6.11

6.12

@opMyIHpOBaTh ONPEAEIICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JHUaMeTpa
OKPY)KHOCTH, IIOJIb30BaTbCs HMX CBONCTBAMH. YMETh IPUMEHATH 3TH
CBOMCTBA IIPU PEIICHHUH 3314

Bnaners moHATHEM OIHCAHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTHU, YMCTb




HaxoauTh e€ 1eHTp. [lomp3oBaThes (hakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTrOJbHUKA TMEPECEKArOTCs B OJHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIEHANKYIISAPHI K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B
OTHOH TOYKE

BiageTs noHATHEM KacaTeIbHON K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOU O

6.13 NEPIEHIUKYJIAPHOCTH KacaTelbHOM U paauyca, MPOBEAEHHOTO K TOYKE
KacaHMs
6.14 [Tonp30BaTbcs ~ NPOCTEWINMMHU  IE€OMETPUUECKMMH  HEPAaBEHCTBaMH,
' MOHUMATh UX MPAKTHYECKHI CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TOCTPOCHUS C MOMOILBIO LIUPKYJIS
' ¥ JIMHEHKH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHUABI YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
' 10JIb30BATHCS UX CBOMCTBAMU MPU PELIEHUU T'€OMETPUUYECKHUX 3a/1a4
6.2 [IpuMeHsTH CBOICTBA TOYKM IEPECEUEHUs] MEAMAH TPEyrosibHUKa (LEeHTpa
' Macc) B peLIEHHH 3a1a4
Brnaners noHsTHEM cpeiHel JIMHUU TPEyrojbHUKa U Tpanelyuu, IpUMEHSTh
6.3 UX CBOMCTBa NpU pELIEHWH TeoMeTpuyeckux 3anad. [losb3oBaThes
' Teopemoii daneca 1 TeopeMOit 0 MPOMOPIIMOHAIBHBIX OTPe3Kax, MPUMEHATh
UX ISl PEIICHUS TIPAKTHUECKUX 33124
6.4 [TpuMeHsATH  OpU3HAKKW  [MOAOOUS  TPEYrOJBHUKOB B pEIEHUH
' reOMEeTPHUECKUX 3a]a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemieHuss reoMETpUYECKHX U
6.5 npakTrdeckux 3amad. CTpOUTh MaTEMAaTUYECKYI0 MOJAETh B MPAKTHYECKUX
' 3aJja4ax, CaMOCTOATEIbHO JeNaTh YepTEX U HAaXOJUTh COOTBETCTBYIOLINE
JUTUHBI
Bnagerp mNOHATHSAMHM CHHyCa, KOCHHYycCa W TaHI€HCAa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaThCsl ATUMH HOHATHUAMU IS
peIeHHsT TPAKTHYECKUX 33124
Bbraucnsate (pa3auuHbIMU CIIOCOOAMU) TUIONIA/Ib TPEYTOJbHUKA U TIIOIIA M
6.7 MHOTOYTOJIbHBIX (pUryp (IOJIb3YyACh, I/Ie HEOOXOAUMO, KaJIbKYISTOPOM).
[TpuMeHSTH MOTyYeHHbIC YMEHHUS B TIPAKTHYECKUX 3aa9ax
Brnanerb MOHATHUSAMH BIMCAaHHOTO W IIEHTPAIbHOTO YIJA, MCIOJIB30BaTh
6.8 TEOpPEeMbI O BIMCAHHBIX YIJaX, yrilax MeXJy XOpAaMH (CEeKyIIUMH) U yrie
MEX/y KacaTeJIbHON M XOPIOH MpU pelIeHnH TeOMETPUYECKHX 3a1a4
6.9 BrnaneTs mMoHATHEM ONMHMCAHHOTO YETHIPEXYTOJIBHHUKA, TPHUMEHSTH CBOHCTBA




OIIMCAaHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUU 33134

6.10

[IpuMeHATh MOy4YeHHbIE 3HAaHUA Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJENU JUI 3a/a4 PeaJbHOM JKW3HM W MPOBOJIUTH COOTBETCTBYIOLIHNE
BBIYUCIICHHS C TIPUMEHEHHUEM I10I00UAN TPUTOHOMETPUH (IOJIB3YACh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

6

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAWTh C UX
MOMOIIIBIO  PAa3JUYHBIC  AJIEMEHTHl  MPSMOYTOJIBHOTO  TPEYroJbHUKA
(«petieHue MTPSAMOYTONBHBIX TPEYTOJbHUKOBY). Haxoauth (C MOMOIIBIO
KQJIBKYJIATOPA) JUTMHBI U YTIIbI 17151 HETAOJIMYHbBIX 3HAYCHUH

[Tons30Batbcs dbopmynamu MPUBEIACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECCTBOM ISl HAXO0KJIEHUS COOTHOIIEHUN MEXIy
TPUTOHOMETPUYECKUMHU BEJTMUMHAMHU

Hcnonp3oBare TEOpEMBl CHHYCOB M KOCHHYCOB Ul HAaXOXKICHUS
pa3IMYHBIX AJIEMEHTOB TPEYroJIbHUKA («PEHICHHUE TPEyroJIbHUKOBY),
IIPUMEHSATH UX IPU PELICHUU T€OMETPUUECKUX 3a/1a4

6.4

Bnaners mnonsTHAMM  mpeoOpa3oBaHHs  MOJOOMS, COOTBETCTBEHHBIX
3MeMEeHTOB ToM00HBIX (uryp. Ilomp3oBaThCsi CBOWCTBAMH  ITOAOOUS
MPOU3BOJIBHBIX (UTYp, YMEThb BBIYUCIATH JJIMHBI M HAXOAWUTh YIIIBl Y
no00HbIX uryp. IIpuMeHsATs CBOMCTBA 110100MS B IPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOAUTE MPUMEPHI NOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHUpe

6.5

6.6

[lons30BaTbcst TeopeMaMu O  TPOU3BBEACHUU  OTPE3KOB  XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeabHON

[Tosnb30BaTbcs BEKTOpamH, MOHUMATh MX T'€OMETPUYECKUN U (U3NYECKUI
CMBICII, IPUMEHSATh MX B PEIICHUH M€OMETPUUYECKUX M (U3UYECKUX 3a/ad.
[IpuMeHATH CKAIApHOE MPOU3BEICHUE BEKTOPOB Ul HAXOXKICHMS JUIMH U
YIII0B

6.7

6.8

6.9

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, MNPUMCHATL €Tr0 B
PEIICHUH T€COMCTPUYCCKUX U MPAKTHUICCKUX 3a/1av

BJ'Ia,Z[eTB MNOHATHUAMHU MPABUIIBHOT'O MHOTI'OYI'OJIbHHUKA, IJIMHBI OKPYXHOCTH,
OJIMHBL OYyTU OKPYXKHOCTU H paI[HaHHOﬁ MCpPBI yTJjia, YMCTb BBIYHCIIATH
Iomajab Kpyra u €ro yacTel. HpI/IMeHHTL IMNOJIYYCHHBIC YMCHHA B
IMPAKTUYCCKUX 3aaadax

HaxomuTh ocM WM LEHTpHl CUMMETPUHM (UTyp, NPUMEHSTH JBHKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

IIpuMeHSTh MONMY4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHUECKHE
MOJENN JUId 3ajad peajbHOM JKM3HU M MPOBOAUTH COOTBETCTBYIOLIHE
BBIUUCIICHUS] C MPUMEHEHHEM MOAOOMSAM TPUTOHOMETPUYECKUX (DYHKIHIA
(M0B3YsICh, I/I€ HEOOXOIUMO, KAJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
Hauanbnbie nonsaTust reometpun. Touka, npsimas, OTpe30K, Jyd. YToi. Buasl yrios.
6.1 BeprukansHele n cMmexHble yriabl. buccexkrpuca yria. Jlomanas, MHOIrOyroJIbHUK.
[TapaninenbHOCTb U EPIEHIUKYIIPHOCTD MIPSIMBIX
6.2 Cummetpuunble ¢Gurypsl. OCHOBHBIE CBOHCTBA OCEBOM CcHUMMeETpuu. Ilpumepsl
' CUMMETPUU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE IIOCTPOEHHUS C MOMOIIBIO LIMPKYJA U JuHEHku. TpeyronbHUK. BeicoTa,
' Mejnana, OUCCEKTPUCa, UX CBOMCTBA
6.4 PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYTrONbHUKHA. HepaBeHCTBO TpeyroibHUKa
6.5 CpoiicTBa W HpU3HAKW pPaBHOOEAPEHHOro TpeyronbHUka. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CBolicTBa M TpU3HAKU MapajieNbHbIX NpsAMbIX. CyMMa yYIJIOB TpPEyroJIbHHKA.
' Bueinue yribel TpeyrojabHUKa
ITpstmoyronbHbIi TPEYTOJIbHUK. CaoiicTBO Me1aHbl IIPSIMOYTOJIBHOTO
6.7 TPEYroJbHHUKA, NPOBEAEHHON K runoreHyse. IIlpusHaku paBeHCTBa MPSAMOYIOJIbHBIX
TPEYroJabHUKOB. [IpSMOYTroabHBIN TPEYTOIBHUK C YTioM B 30°
HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHO#, Teopema o OonblieM yriae U OONbIIeH CTOPOHE TPEYrojbHUKA.
[TepnieHauKyIIAp U HAKJIIOHHAS
6.9 I'eomerprueckoe MecTo ToueK. buccekTpuca yria U CepeuHHBIN NEPIEHIUKYISAP K
' OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTh U KpYyT, XOpAa U AUAMETpP, WX CBOMCcTBa. B3anMHOe pacmosoxkeHue
' OKPY’KHOCTH M npsimoii. KacaTenbHas u cexymias K OKpyKHOCTH
6.11 OxpyXHOCTb, BHHMCaHHas B yroja. BmucaHHas U onMcaHHas OKPYKHOCTH
' TPEYrojbHUKA
8 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
6 I'eomeTpus
6.1 YerspéxyronpHuku. [lapamnenorpamm, ero npu3sHaku 1 CBOWCTBA
6.2 [IpsiMoyroapHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpameuusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA W Mpu3HakU. lIpsMoyronpHas
Tpaneuus
6.4 Merton ynsoenus menuansl. LlentpansHas cummerpus. Teopema Daieca 1 Teopema o
' IIPONOPLUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeYroiabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHHUKa
6.6 [Tomobue  TpeyrosbHUKOB, Ko3pdumuent mnoxodus. [IpusHakum  momOOHS




TpeyroabHUKOB. [IpMeHeHre noo0us Py pelieHNH MPAKTUIECKUX 3a/1a4

6.7 dopmyiibl Ui IUIOIIAAM TPEYToJbHUKA, apajuienorpaMma, pomOa 1 Tpanenuu
6.8 CpolicTBa Twiomaneid reomerpudeckux ¢uryp. OTHOIICHHE IUIOMAACH MOTOO0HBIX
' ¢uryp
6.9 Brruucnenue miomaaei TpeyrolbHUKOB 1 MHOTOYT'OJIbHIUKOB Ha KJIETYaTOl Oymare
6.10 Teopema ITudaropa. Ilpumenenue teopemsl [Tudaropa npu pemeHnn TPaKTUIECKUX
' 3amau
Cunyc, KOCUHYC, TAHI'€HC OCTPOTO yIJla IPSMOYTOJIBHOTO TpeyrojibHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpudeckue pyHkuuu yriaos B 30°, 45°
u 60°
6.12 Brincannple W UEHTpaJbHBIE YIJIBI, YrOJl MEXAy KacaTelbHOW M XOpAOH. YTIbl
' MEXY XOpJaMH U CEKYIIMMU
6.13 Brrcannble v onrcaHHbIe YETHIPEX YT OIBHUKU
6.14 B3aumHoe pacnonoxenue AByXx OKpykHocTed. Kacanue okpyxkHocted. OOiue
' KacaTeJbHbIE K JIBYM OKPY>KHOCTSM
9 KJIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXAeCcTBO. POPMYIIbI IPUBEIECHUS
6.2 Pemenne TtpeyrompHuKoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenue
' NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB
6.3 [Tpeo6pazoBanue mompoowms. [1og00re COOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema 0 NpOM3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIEHHH OTPE3KOB
' CEeKYIIHNX, TeOpeMa 0 KBajipaTe KacaTeIbHON
Bekrop, manmuHa (MOIyibh) BEKTOpA, COHANPABIIEHHBIE BEKTOPHI, IMPOTHUBOIIOIOKHO
6.5 HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' olepaldu HajJ BeKTopaMmH. PasnoxkeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopauuatel Bektopa. CkamsipHOE TPOU3BEACHHWE BEKTOPOB, IPHUMEHEHHE JUIS
' HAXOXKJCHUS JJTUH U yTIIOB
JlekapToBbl KOOPJMHATHI HA IUIOCKOCTH. YpPaBHEHHsS MNpPSIMOA U OKPYXHOCTH B
6.7 KOOp/IMHATaxX, INepeceyeHre OKPYXKHOCTeW M MpsAMBIX. MeToa KOOpIMHAT H €ro
pUMEHEeHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 JimmHa okpyxHocTH. ['pagycHas m pajgnaHHas mMepa yriia, BBIUHCICHHE JUIMH IyT
' OKPY)KHOCTEH
6.10 [Inomans kpyra, cekTopa, CErMeHTa
6.11 JIBIDKEHUSI TIIOCKOCTH W BHYTPEHHHE cuUMMeTpuH (uryp (dJeMeHTapHbIe

npencrasienus). [lapamiensubiii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kona
NpoBepseMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MTOJAMHOXKECTBO, OMEPALUU
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBI3HBIN Tpad,
JIepeBO, IIUKJI, MPUMEHATh UX MPU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMpEACTaBICHWE MHOMECTB Ui OINUCAaHUS PEaJbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHHne OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChOMa, Teopema,
JI0Ka3aTeJIbCTBO; ~ YMEHUE  pacClO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOAUTH NPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUILIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh IOHATUSMHU: HATypajJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, JIETUMOCTb HATYpaJbHBIX YUCEJ, IPU3HAKU JIEITUMOCTH,
IeJI0€ YMCII0, MOAYJb YHCiIa, OOBIKHOBEHHAs IpoOb M JecATHYHAs IpoOb,
CTaHJApTHBIA BUJ YMCIa, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apudMeTHUeCKuil KBaJpaTHbI KOpEHb; YMEHHE BBIIOJHATH JEHCTBUS C
YHCIaMU, CPaBHMBATh M YNOPSAAOYMBATH YHUCIA, MPEACTABIATh 4MCIa Ha
KOOPJMHATHON NpsAMOH, OKPYIVIATh YUCIA; YMEHHUE JAeiaTh NPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUil KBaipaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOpHEM HaTypaJbHOH CTeNeHu OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMysaM, NMpeodpa3oBaHUs
LEJNBIX, JPOOHO-pAllMOHAIBHBIX BBIPAXEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3ioKeHNe MHOIOWIEHAa HAa MHOKUTENH, B TOM YHCJE C UCIIOJIb30BAHUEM
(dbopMyJ pa3HOCTH KBAJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMH: YHMCIOBOE DPABEHCTBO, YPaBHEHUE C
OZHOM IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE peliaTth JMHEWHbIE W KBaJpaTHbIE ypaBHEHHs, JPOOHO-
pallMOHAJIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEpPEMEHHOH, B TOM YHUCIE MpH
pElIEHUH 3a/ad W3 JPYTruX MPEIMETOB M TMPAKTUYECKUX 3a7ad; YMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPJAWHATHYHO IUIOCKOCTBH JJISt
M300paXeHUs peIIeHHd ypaBHEHUH, HEPABEHCTB U CHCTEM

YMenue onepupoBaTh MOHATHAMH: (QyHKUUS, Tpapuk (GYHKIUU, HYIU
GYHKIMHM, MTPOMEXKYTKH 3HAKOIMOCTOSHCTBA, NPOMEXYTKH BO3pacTaHMUs,
yObIBaHUs, HauOobIlee W HauMEHbIIee 3HAUYeHUs (QYHKLIHUU; YMEHHUE




OTEpUPOBATh TMOHATUSAMHU: TMpsSMas TMPOMOPIMOHATIBHOCTh, JIMHEHHAS
byHKIMS, KBaapaTWyHas (YyHKIUsA, OOpaTHas MPOMOPIMOHAIBHOCTb,
napaboJia, runepOoia; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3aja4 M3 JPYyruxX YYeOHBIX IPEJAMETOB M PEATbHOW >KU3HHU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCHMOCTH MEKy BeTMIUNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apupMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMyYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3aJa4, B TOM 4YHUCJIE 3a7a4 M3 JIPYruX y4eOHBIX MPEIMETOB U pearbHOU
KU3HU

VYmMmenue peuiaTth 3aja4u pa3HbIX THUIIOB (B TOM 4MCJIC Ha IIPOUCHTHI, JOJHN U
4aCTu, IBHXXCHUC, pa60Ty, LHCHY TOBAPOB U CTOUMOCTH IIOKYIIOK U YCIIYT,
HaJIOIrnu, 3aJadyu Hu3 obnactu VIIpaBJICHUA JIMYHBIMA U CEeMEHHBIMU
(1)I/IHaHCEIMI/I); YMCHHE COCTABJIATH BBIPAKCHHUSA, YPABHCHUA, HCPABCHCTBA U
CUCTCMblI 110 YCJIOBHUIO 3aaa4dud, HCCICIOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBIlOHOIIO6HOCTI> MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasi, Yroyl, MHOTOYIOJIbHUK, TPEYTOJbHHUK, PaBHOOCAPEHHBIA U
PAaBHOCTOPOHHMH TPEYrOJILHUKH, MPSIMOYTOJIBHBIM TPEYroJIbHUK, MEINaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPAT, TPANCHs; OKPYKHOCTB,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (pUTYpaMu; yMEHHE
pemath 3a/7a4d, B TOM YHUCIIE U3 MOBCETHEBHOHN >KM3HM, HA HAXOXKICHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAJUIEIBHOCTh U NEPHEHAUKYJISIPHOCTh IPSAMBIX, YTOJI
MEXy IpSIMbIMU, IEPIIEHIUKYIISAP, HAKIOHHAs, IpOoeKus, noxodue ¢uryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
NapajuIeJIbHOCTh U MEPIIEHIUKYIAPHOCTD NPAMBIX B OKPYKAIOIIEM MUPE

11

12

YMeHne ornepupoBaTh MOHATHSMHU: JIJIMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yrila, CHHYC U KOCHHYC yTJla TPEeYyroJbHUKA), TUIOAdb; YMEHHE OIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, ITHHBI OKPY>KHOCTH H
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIHH, PACCTOSIHUM, IUTONIAAeH

YMenue  uzoOpaxarb MIOCKMe  (GUTYppl ©U  HUX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYpl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MJIM CUMBOJIbBHOMY




OITMCAaHHIO

13

YMeHue onepupoBaTh MOHATUAMU: IPSAMOYTOJIbHAs CUCTEMAa KOOPIMHAT;
KOOPJHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEICHHUE BEKTOpPA Ha
YHCII0, CKALIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAMHATHI [l NMPEACTABICHUSA JAHHBIX M PELICHMS 3a1ay, B
TOM YHCJIE U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh MOHSATHIMHU: CTOJIOUKOBBIC M KPYrOBBIE JTHATPaMMEI,
Ta0JIMIIBI, cpeiHee apuMeTnyecKoe, Mearana, HanooIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
MHTEPIPETHPOBATH U MPEoOPa30BhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
Ta0JIMIaX ¥ Ha JUarpaMMax, OTPaKaIol[ylH0 CBOWCTBA M XapaKTEPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHW; YMEHHE pAacloO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIydalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE€  CcOObITHE  (3JIEMEHTapHbBI  HUCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSATHOCTM  CIHy4alHbIX  COOBITMML B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IIpaBHJIa
YMHOXXEHUS; YMEHHE OLEHHMBATh BEPOSITHOCTU peabHBIX COOBITUH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXAaloOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBICHUSIX

16

YMmenue BBI6I/IpaTB HOI[XOI[HIJ_[I/II\/’I H3y‘leHHBII>i MCTOJ AJId PCIICHHUA 3a1a4H,
MNPUBOJAUTE MNPUMEPLBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B MIpupoac Hu
JKU3HH, pPaCIIO3HABATH IIPOSBJICHHUC 3aKOHOB MATCMATHKU B MCKYCCTBC,
OIMMUCBIBATH OTACIIBHBLIC BBIJAIOINIUECA PE3YJIbTAaThl, MOJTYYCHHBIC B XO/C
Pa3BUTHA MATEMAaTUKW KaK HAyKH, NPHUBOAWUTL NPHUMEPBI MATCMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HCTOpUHN




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMEeHT COIeP:KAHUS

1 Hucna u BIYUCIICHUS
11 Hatypanbnble u uensie uncina. [Ipu3Haku 1e1MMOCTH LETIBIX YHUCET
12 OOBIKHOBEHHBIE U JECATHUHBIE APOOU, MPOLIEHTHI, 0ECKOHEUYHbIE MTEPHUOTUUECKIE
' apoou
1.3 Panmonanshbie uncna. Apudmerndeckue onepamnuu ¢ paiuoOHATbHBIMEI YUCIIAMU
14 JlefictBuTenbHble 4YHcla. ApUMETHUYECKHE OINEepallud C JIeHCTBUTEIbHBIMU
' YHCIaMH
15 [TpubnmxEéanabie BbI‘II/IfJIGHI/I?I, npaBuja OKPYTJIEHUs, TNPUKUIKA € OICHKA
pe3yJibTaTa BIYUCIICHUN
2 Anrebpanyeckue BEIpaKESHUs
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ nenbiM nokaszateneM. CrTeneHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CaoiicTBa CTENEHU
2.3 MHorousneHsl
24 Anrebpanyeckas 1po0b
25 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHH. HencrBus c
' apu(pMeTUYECKUMU KOPHAMHU HATypaJIbHOMN CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 ensie u npoOHO-parmoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTHU
' ypaBHEHHI
39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPaBCHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 Uucnoble NOCIIET0BATENbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN
49 Apudmerndeckass U reoMerpuueckas mnporpeccuu. Dopmyna  CIOKHBIX
' IIPOLIEHTOB
5 OyHKIHMH
Oynk1us, cnocoosl 3ananus GyHkiuu. ['paduk Gyakmuu. O6macte onpeneneHus
U MHOXecTBO 3HaueHMM  ¢yHkuuu. Hymmu  Qynkuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIMA. MaKCHMyMBl |
MUHUMYMBI (yHkuuu. HauOonbliee u HaumMeHbllee 3HadeHHE (QYHKIUU Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlexapTOoBBI KOOPAMHATHI HA TFTIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOTOoyroIbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpruuecKuX BETMYUH
7.6 BexkTops! Ha mi0CcKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* 'eometpust, 7-9 knaccol/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YUUTEJIA

* 'eomeTpus; yriyonenHoe odyuenue, 9 kinacc/ Mepsnsk A.T'., [Tonskos B.M.;
non penakiueit [ogonsckoro B.E., Ob61mecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPADy;
AxunonepHoe o6mectso «M3narenscrBo «lIpocsemenne»

* 'eometpust, 7-9 knaccel/ Atanacsia JI.C., byty3os B.®., Kagomiues C.b. u

npyrue, AkunonepHoe oomectso «M3natenbctBo «IIpocBemnienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
000 "AKmnacc", OO0 "Ckaenr", ®I'AOY JIIO "Axanemus

Munnpocsemenust Poccun"
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