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MNOACHUTEJIBHASA 3AIINCKA

Kypc BHeypouHO# fnesitenbHoCcTH «Pelenue 3aad no MaTreMaTruKe» OTBOAUTHCS
pazneny ['eometpus. 'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3/IesIOB IIKOJIbHOU
MaTEeMaTHUKH, UMEIOIINI CBOEH 11eJIbI0 00ECTICUUTh U3yUYEeHHUE CBOWCTB U Pa3MEpPOB
buryp, uX OTHOILIEHUN U B3aUMHOE PACIIOJIOKEHUE, OMMUPACTCS HA JIOTHYECKYIO,
JTIOKa3aTeNIbHYIO JUHUI0. [{[eHHOCTh N3y4eHusl TeOMETPUHU Ha YPOBHE OCHOBHOTO
o01rero o0pa3oBaHusl 3aKIF0OYAETCA B TOM, YTO OOYHAIOIIUIICS YUUTCS TPOBOIUTH
JIOKa3aTeIbHbIC PACCYKICHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUCHUS,
JIOKa3bIBaTh UCTUHHBIC YTBEPKJICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOAUTH PACCYKJICHUS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
bopmynrpoBath 00paTHble yTBepxKAeHUsA. Oco0oe 3HaueHue JoKa3aTeabHas
JIMHUS UMEET ISl yIIyOJaE€HHOT0 U3YYeHUSI MAaTEMaTUKH.

[{enpio M3ydeHUsT TEOMETPUU SBIISCTCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEHAIOIINXCS B
peanbHOM  ku3HU.  OOyyarmMiicss  JOJDKEH  HAYYUThCS  OMPEAEIsTb
Tr€OMETPUYECKYI0 (UTYpYy, OMUCHIBATH CJIOBAMH YEPTEX WM PUCYHOK, HAWTH
IJIOMAAh  3EMEJIbHOTO  YYacTKa, pPACCUUTHIBATH  HEOOXOAUMYKO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyeMble pa3Mephbl Tapaka i aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemeHuyn 3amay MPAKTUYECKOTO XapaKTepa OOYYalOMUNCS YYUTCS CTPOUTH
MaTeMaTHYECKHEe MOJICTH  PEalbHBIX JKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIYHCIICHUS M OIICHUBAThH aJICKBAaTHOCTh IMOTYYCHHOTO Pe3yJIbTara.

Oco6eHHOCTh YueOHOro Kypca YriiyOa€HHOT0 U3yUeHHs TeOMETPUN COCTOUT B
TOM, YTO OOyYaroIIHUecss HE MPOCTO 3HAKOMSITCS C ONMPEJACIEHHBIMU MOHSATUSIMH, a
YBEPEHHO OBJa/IeBatOT UMH. CyIIeCTBYIONIME TEMBI POTrpaMMbl 0a30BOTO Kypca
r€OMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YPOBHE, a 00yUaroIuecs NpuoopeTaroT
YMEHUS, TOMOTAMOIINE MM YBEPCHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPexkK/e Bcero pusnke U nHHOpMaTHKe,
a Tak)Ke TOJIb30BATHCS MONYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYCCKUX
3a1ay.

Ha uzyuenue kypca «Pemenue 3amau no maremaTtuke» otBoaurcs 102 yaca:
B 7 kiacce — 34 yaca (1 gac B Hexenmo), B 8 kiacce —34 yaca (1 yac B Hezeno), B 9
kiacce —34 vaca (1 Jac B HeJIeJII0)



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHHs W DPa3BUTHs reomMeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte W yroi. Buael yrinos. HM3mepeHue BeIWYHMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTr'OYyroyibHUKa. [IoOHsATHE O BBIMYKIIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca U BBICOTA
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXIYy CTOPOHAaMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napauiesibHbIX  OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runorenyse. [IpaMoyronbHbIid TPEYroJbHUK C yIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Toudek. OnucaHHas OKPYXHOCTb TPEyroJbHHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYTrOJbHUKA. MeTOll yABOEHUS MEANAaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodhduuueHt mnoaodus. IllpusHaku mnomOOUS
TpeyroabHUKOB. [IpuMeHeHue mMoao0usi MpU PEUICHUH TEOMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogoOHeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

JIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrucaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KaCaTeIbHOW U XOPJAOH. Y TJIbI
MEXKIy XOpJaMH M CEKyIIMMH. BIHcaHHblE W ONMCAaHHBIE OKPYXHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynel  npuBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCHUHYCOB U TeOpeMa CUHYCOB. PellleHre MPakTUYECKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

TpuronomeTpuyeckue dopMmynsl s IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOAOOHBIE TPEYTOIBHUKH B OKPY>KHOCTH. Teopema o mpou3BeeHUN
OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBagpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeTtoa koopauMHaT

VYpaBHeHUE NPAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(P(UIHMEHT U CBOOOAHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajuieiorpaMma B KOOpPJIMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOMIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHUE BEKTOPOB — IMIpaBUia
TPEYTOJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ IPOU3BENCHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKCHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHHsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble purypsl. [IoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBIType, apxurekrype. Kommosunumn
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
NEATEJBHOCTU «PEIHEHUE 3AJIAY 110 MATEMATHUKE»
JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOrPaMMbl MO MaTEMaTHUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYP IPakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUH O0OPAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PELICHUH, PACCYXKICHUN, YMEHHMIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTAlluEe B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTUYECKOM HayKM Kak cdepbl 4YeloBEeYeCKOn
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATEIbCKON JEATEIbHOCTH,

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3JA0pPOBOro  obOpa3a Ku3HM  (30pOBOE  TMHTAHUE,



cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acT COXPaHHOCTH OKPY’KAIOIIEH CPe/Ibl, TUIAHWPOBAHUS MOCTYIIKOB U OLICHKH
UX BO3MOXHBIX IMOCJEICTBHUI JJI OKpYKaroLWEeN cpeabl, 0CO3HAHUEM TII100aTbHOrO
XapakTepa dKOJOTMYECKHUX IMpo0JieM U IMyTe UX peLIeHMUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHAM COLHUATbHON M NPUPOAHOM
cpenbl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UJIEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMiO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTre ocBOEHHS MPOrpaMMbl 10 MAaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIILHBIMU  JEHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMHU
JIEUCTBUSIMHU M YHUBEPCATILHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble 1ornyeckue aefcTBus:

BBIBJIITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpEeEIeHNs MMOHATUN, YCTAHABIMBATh CYHIECTBEHHbBIN MPU3HAK KJacCcU(UKaAIUH,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONECHUSAX M YTBEPKICHUSAX, MpEAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TMpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpATh CMOCO0 pemeHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOO0JIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE [0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBaHHUSA, OKCIIEPUMEHTa, OLEHHUBATH
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTH HMH(POpPMAIUH, JAHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3aa4H;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (popMy mpenctaBieHuss UWHGOpPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM rpauKoil 1 uX KOMOWHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(DOpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WIH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX



M THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOJly pEUIeHus 3ajJauyu,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/71aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOemMbl, pellaeMol 3a7add, BBICKA3bIBATH WJICH, HAIICJICHHbIE Ha TIOHMCK
PELIEHHUs], COMOCTABJISATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3jIMYMe W CXOICTBO MO3UIIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YIbTATHl PEUICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUK U 0OCOOEHHOCTEH ayIUTOpHUY;

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TIPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesATEIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenaTh BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU YICHAMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO PE3yJbTaTa U
KaueCTBO CBOETO BKJIJa B OOIIUI PE3yJIbTAT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI U1l PEHICHUS B >KM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHATHS PEIICHU (MHIUBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTaBJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCoOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ ydéToMm HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbrara
peluieHus: MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUN 3a7auH,
BHOCUTh KOPPEKTHUBBI B JI€ATEJIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa AECATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI LIEH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;



BbIpaXXaTb OSMOLMUU IIpU HN3YYCHHUU MATCMATHYCCKHX 00BEKTOB M (baKTOB,
AaBaTb OMOIMOHAJIBHYIO OLICHKY PCHICHUA 3ala4U.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty oO0ydueHus B 7 kj1acce 0Oy4aromuiics MOTyYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Pacno3naBaTh H3ydeHHBIE TEOMETpUYECKHE (UTYPBI, OMNPEASTsATh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh T'E€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3aJ1a4y Ha BBIYMCIICHUE JVIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate NPUKUIKY Y OLIEHKY JMHEWHBIX W YIJIOBBIX BEIIMYUH MPEIMETOB B
peanbHOM JKM3HM, pPa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYX ICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpPEM.

[Tosb30BaThCs NPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOVMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUN I'€OMETPUYECKUX 3a/1a4.

OrnpenensiTe napamieibHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[1poBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapaJyIeIbHBIX MPAMBIX CEKYIIEHW. Pemars mpakTuyecKkue 3aadud Ha HaXOXKICHUE
YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MecTta Touek. [Tonp30BaThCs MOHSATHEM reoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUM U IIPU PELICHHUH 3a/1a4.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IIPUMECHSTh
ATHU CBOMCTBA MPU PELICHUU 3a]1a4.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxouTh €€ MeHTp. JloKa3pIBaTh M UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI



YIJIOB TPEYIrOJIbHUKA MEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IMOJIB30BATHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeJIbHONM M pajnyca, MPOBEAEHHOIO K TOYKE KacaHMs.
JIoKka3bIBaTh PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPYXKHOCTH, MPOBEIEHHBIX W3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a1a4.

JlokaspiBaTh W NPHUMEHATH MPOCTEUINNE TI'E€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX NPAKTHYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHENKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPHU PEIICHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
NPU3HAKU U CBOKCTBA MapajieJorpaMmma, pomoa 1 npsiMOyroJIbHUKA, J10KA3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPANEUd, TPUMEHITH UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O MPONOPIHOHAIBHBIX OTpe3KaxX, MPUMEHATh UX s pelIeHUs
IPAKTUYECKUX 3ajau.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATH HUX
CBOICTBA IIPU PEUICHUH 3a/ay.

Brnanets moHsTHSMU TMOA00MS TPEYroJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUHM TeoMeTpuYeckux 3anad. Jlokas3piBaTh U
MPUMEHSATH OTHOIIEHUS MPOMOPIUOHATEHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOT00ME B MPAKTUUECKHUX 3aauax.

BeiBonuTh W ucnonp3oBaTh mpocteiimue  GopMynbl AN IUIOLIAAU
TPEYroJibHUKA, NapajjiesiorpaMma, poMoa u Tpaneuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOMIAb TPEYroJdbHUKA M IUIOIAAM MHOTOYTOJBHBIX (UTYD
(MomB3ysCh, TN HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE IIJIOMIAeH
noJIOOHBIX (UTYp U MPUMEHSATh NPHU pelIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tonb3oBaThess Teopemoir [ludaropa npns pemieHUsT TEOMETPUYECKUX U
npakTU4YecKux 3aaad. CTpOUTh MaTEMATUUYECKYIO MOJIEb B MPAKTUYECKUX 3aa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOILNE JUIHHBI.



Brnagete MNOHATMEM BIMCAaHHOTO U LEHTPAJbHOTO YyIJIA, yIJa MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA P PELICHUH 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 kiacce o0ydaromuics MOJyYUT CIeAyIOIIre MPeAMETHbIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJTMHbBI
Y YTJIbl U1l HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs PpopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUIA HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMeHATh MOIydeHHBIE 3HAHHUS IIPU
PELICHUH PAKTUYECKUX 3a/1a4.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOLIA/N, BHIBOJIUTh
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajjienorpaMmma, poM0a, Tpamneluu, BBIBOJAUTh U TPUMEHATh (hopmyny ['epoHa u
bopMyy JUIs TUIONIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMeTp npeacTaBieHne 0 TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOH MPH PEIIEHUH T€OMETPUUYECKUX
3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IIJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro KkKodpduiueHta u
CBOOOJHOTO 4YJI€Ha, MOHUMATh MX T€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
kod(ddumreHTa ¢ Bo3pacTaHueM U yObIBAaHHUEM JIMHEWHON (QYHKITUU. YMETh peliaTh
METOAOM  KOOpPAMHAT  3aJauyd,  CBs3aHHBIE C  NAPAUICIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOYEK
MIEPECEUYECHUS.

BeiBomUTh W BIAAETh YpPABHEHUEM OKPYKHOCTH. Mcmonp30BaTh METOA
KOOPAMHAT Ul HAXOXKIACHHUs IIEPECEYEHUU OKPYKHOCTEW M HpsMbIX. Bianers



dbopMynaMu paccTOSSHUS OT TOYKH 1O MPSMOM, IUIOUIaAM MapajuieorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METO/I0M KOOPAMHAT Ha MIIOCKOCTH, IPUMEHSATH €T0 IPU PELIEHUU F€OMETPUYECKHUX
U TpakTUYECKUX 3a1ady. [IpuMeHSATh METOJ KOOPIMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a]a4ax.

Brnanete moHATMEM BEKTOpa. YMETh CKJIaAbIBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Biasetb npakTUYECKUMU HWHTEPIIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BaThCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTp CI0XEHWEM H BBIYMTAHUEM BEKTOPOB,
YMHO@EHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTU). PackiiaibiBaTh BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. IIpUMEHSATh TMOJy4YEHHbIE 3HAaHHUS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Bnanete NOHATHEM CKaJSPHOIO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTH CKAISIPHOIO IIPOU3BEAECHUS U €r0 CBS3b C
npoeurpoBaHueM. [IpUMEHATH CKasIPHOE MPOU3BEACHUE BEKTOPOB U
HaxXOXKJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTpudecKkue 3aladyd ¢ IOMOILBIO
CKaJIsIpHOrO mpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3aJ1a4dax.

Branerb MOHATUSMU TMPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI yTH OKPYKHOCTH M PAJUaHHON MEPHI yIila, BEIYUCIATh MIOWAAb KpyTa U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pElIeHNH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBENECHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTa.

HNmeTp mnpenctaBieHHEe O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHUKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBMXKEHHUS IUIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIEJH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00Ms M TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIe
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 9 bubmmorexa LIOK
P P ' https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpuiecKux BEITUYUH
bubnuoreka [{OK
2 Tpeyronpiiicn ! https://m.edsoo.ru/7f415e2e
3 [TapannensHocTh. CymMmMa yrioB 5 bubnnorexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 [IpsiMOyTONBHBIE TPEYTOHBHUKH 3 bubmorexa HOK
PAMOYT peyr https://m.edsoo.ru/7f415e2e
5 ['eomeTpuyeckue HepaBeHCTBA 2 bubmorexa HOK
P P https://m.edsoo.ru/7f415e2e
OkpykHOCTb. ['eoMeTprueckue MecTa
6 TO‘Ipe}IZ)KHOCT OCHUSI C EIOMO BIO IIUPKYJIS 4 bubmorexa HOK
L p HIPIO THPKY https://m.edsoo.ru/7f415e2e
U JTUHCHKH
7 [ToBTOpenue, 06061IeHNE, 4 bubmuorexa [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 34 0 0

[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! HerbipExyronbHiiH 0 https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
2 II
onoGue > https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
II
3 Hotay > https://m.edsoo.ru/7f417e18
Teopema ITudaropa u Hauana bubnnoreka [JOK
4 6
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 8 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/7f417e18
5 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 4 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3ieyioB H TeM nudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Pertenne TpeyroisHUKOB 6 bubmorexa LOK
peyr https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
2 Tonotue TpeyroLHuKOB 4 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
M
3 CTOA KOOpAHHAT 3 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 Bexroper 8 https://m.edsoo.ru/7f41al2c
5 JIIuHa OKPYKHOCTH U ILIOIIaAb Kpyra 5 bubmorexa HOK
Py HI> KpyT https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
6 JIBHDKEHHA MA0CKOCTH 3 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 5 bubmuorexa [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 34 0 0

I[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
Ne i/m Tema ypoka Bcer  Konrpoubnbie IIpakruyeckue
0 padoThI padoThI
1 Hauanbubie nouarus reomerpun. Touka, 1
npsiMasi, OTPE30K, JIy4d
B3aumHoe pacnonoxenue Touek Ha
2 npsimoit. MI3mepenue uinHbl 0TpesKa, 1
paccTosiHue MEXAy TOYKaMu
BeprukanbHble U CMEKHBIE YTJIBL.
3 [TapasuienpHble U NEPIEHIUKYIISIPHBIE 1
psIMble
BeprukanbHble U CMEKHBIE YIUIBI.
4 [TapajutenpHbIe U IEPIICHIUKYIISIPHBIE 1
psIMbIE
5 buccekrpuca yria 1
5 Jlomanas. Buapl momansix. J{nuHa 1
JIOMaHOU
Mmuoroyronsauku. [Tepumerp
7 MHOIOyrojabHuKa. [IoHATHE O BBIYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronsauku. [Tepumerp
8 MHOTOyrobHUKA. [[OHATHE O BBIMYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
9 HNHCcTpyMeEHTBI 111 U3BMEPEHUN U 1

MOCTPOEHUI




Menauana, OrcceKTprca U BBICOTA

10
TPEyrojbHUKa

1 Menauana, GrcceKTprca M BBICOTA
TpPEYrojbHUKa

12 IlepBblii 1 BTOpOI MPHU3HAKK PAaBEHCTBA
TPEYroJbHUKOB

13 PaBHOOeApEHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

14 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIHHUKA

15 TpeTuii mpu3HaK paBeHCTBA
TPEYroJbHUKOB

16 Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

17 ®durypsl ¢ oceBoit cummeTpueit. [Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE

18 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
HPSMBIX

19 CBolicTBa U NMPU3HAKY MMAPAIIIIEIIbHBIX
TPSIMBIX

20 CymMa yriioB TpeyroJbHHUKa

21 Bueunue yriel TpeyrojabHUKa
CyMMa BHYTPEHHHUX YIJIOB

22 MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YTIJIOB
BBIIMYKJIOTO MHOTOYTOJIbHUKA

23 [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

24 CBolicTBO MeIMaHbl MPSIMOYTOJIBHOTO

TPEYrOJIbHUKA, TPOBENEHHON K TUIIOTEHY3€




25

[IpsAMOYTOJIBHBIN TPEYTOIBHUK C YTIIOM B
30 rpagycoB

26

27

28

CooTHOIIEHHS MEX1Yy CTOPOHAMU U
yIJlaMU TPEYTOJIbHUKA

HepaBeHcTBO MeX 1y MEPICHIUKYIISIPOM U
HaKJIOHHOM. PaccTosiHME OT TOYKH 110
PAMO

OKpYXHOCTbB, XOPJIbI M TUAMETPHI, UX
CBOMCTBaA

29

B3anMHOe pacnonoxeHue OKpyKHOCTH U
npsamMon. KacarenpHas u cexymas K
OKPYKHOCTHU

30

31

32

MeTOI[ ICOMCTPHUUCCKUX MECT TOUCK IIPpH
PCIICHHUHU I'COMCTPUYCCKUX 3a1avd

O6ocHOBaHMS MPOCTEUIITNX TOCTPOCHUH,
3Tallbl 337]a4M Ha IOCTPOEHHUSI, pEIICHUE
3a/1a4 Ha OCTPOEHUE HUPKYJIEM U
JIMHEVKON

[ToBTOpenue u 06061meHue. Pemenue
3a/1a4, WUTIOCTPUPYIOIIUX CBS3H MEKIY
pa3IMYHBIMHU TEMAaMH Kypca

33

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

34

[ToBTOpenue u 0600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXITY
pa3sIUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KJIACC

KoanuecTBo 4acoB

Ne i/m Tema ypoka B KonrTpoabubie IIpakTuueckue
cero padoThI padoTshI

1 [Tapamienorpamm, €ro Npu3HaKu U 1
CBOICTBa

5 HpﬂMoyFOJILHI/IIi, poMO, KBaapaT, UX 1
MIPU3HAKU U CBOMCTBA

3 Cpenusis TuHUS TPEYroJIbHUKA 1

4 Tpanenus. PaBHoOenpenHas Tpanemus, e 1
CBOMCTBA U IIPU3HAKHU

5 Teopema daneca 1

6 Teopema o IPONOPITMOHATBLHBIX OTPE3KAX 1

7 [Tpu3naku mogo6us TPEYroabHUKOB 1

8 [Ipu3naku mo100Ust TPEYroIbHUKOB 1

9 [Tpumenenne mogoous P pelIeHUH 1
MPaKTUYECKUX 3a/1a4

10 [IpumeneHnue nmogo0us Mpu peIIeHUN 1
MPaKTUYECKUX 3a/1a4

11 [IpumeneHnue nmogo0us Mpu pelIeHun 1
MPaKTUYECKUX 3a/1a4

12 ITonsatue mnomanu. CBolicTBa ILIOIAAEH 1
TeOMETPUUYECKUX PUTYD
[Ipocreitmme GopMyIbl AT TIOIIA N

13 TpEeyroJibHUKA, TTapajuiejiorpaMmma, pomoa u 1

Tpaneunuun




[Tpocreiimme hopMyItbl s TUIOIIA TN

14 TpEeyroJibHUKA, NapajuiejorpaMmma, pomMoa u 1
Tpaneuun
[Tpocreiimme hopMyIbl s TUIOIIA TN

15 TpEeYroJbHUKa, apaieorpaMma, pomoa u 1
Tparnenun

16 [Tnomanu mogoOHBIX Guryp 1

17 [Ipumenenue Teopemsl [ludaropa npu 1
peLIeHUH IPAKTUYECKUX 3a/1a4

18 [Tpumenenne Teopems [Iugaropa npu 1
pelIeHIH MPAKTUIECKHX 32144

19 IIponopunoHanbHbIE OTPE3KH B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

20 [IponopuroHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC

21 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyroJIbHUKA

29 Tpuronomerpuueckre GyHKIUHU YIIOB B 1
30°, 45°u 60°

23 BrnivcaHHbIE 1 IEHTpaIbHBIE YIJIBI 1

24 Bnucannbie U IEHTpaIbHBIE YIIIBI 1

25 VYron Mexay KacaTelIbHON U XOpAon 1

26 VYTIBI MEXIY XOpJIaMH U CEKYIIIUMHU 1

97 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

08 CBoiicTBa M MPU3HAKH BIIUCAHHOTO 1

YEeTBIPEXYrOJIbHUKA




B3anMHOe pacnonoxeHue 1Byx

29 . 1
OKPY)KHOCTEH

30 Kacanue okpyxHOCTEH 1
[ToBTOpenue u o6odmeHue. Pemenue

31 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTrOopenue u o6o0mmenue. Pemenue

32 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBropenue u o6o0menue. Pemenne

33 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6odmeHue. Pemenue

34 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




9 KJIACC

KoanuecTBo 4acoB

Jara
Ne i/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero U3Y4YEeHUsS
padoTshI padoThI
1 @opMyIIbl IPUBEACHUS 1
5 Pemenue TpeyronpaukoB. Teopema 1
KOCHHYCOB
3 Teopema cuHycOB 1
Pemrenue npakruueckux 3aaad ¢
4 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Tpuronomerpuyeckue GopMybl 1Jis
5 TUIOLIA/IA TPEYTOJIbHUKA, 1
napajiesorpamma
®opmyina ['epona
Teopema o mpon3BeEHUN OTPE3KOB XOP.
3 Teopembl 0 MPOU3BEAEHUN OTPE3KOB 1
CEKYILIUX
9 Teopema o kBagpare KacaTenbHON
10 Teopems! UeBbl u Menenas
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
11 YrnoBo# kKodhPuIeHT u CBOOOHBINA 1
YJIeH, UX TEOMETPUUYECKUIN CMBICI
12 HaxoxneHue nepece4eHuil OKpyKHOCTEN U 1

MPSAIMBIX B KOOpAMHATaX




HpI/IMeHeHI/Ie MCTOa KOOpAUHAT B

13 MPaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUYECKUX 3aa4ax
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB —

14 IIpaBUJjIa TPEYTOJIbHUKA U
napaiesiorpaMma
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,

15 YMHO>KCHHE BEKTOPA Ha YUCIIO B
KOOpAMHATaxX

16 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 110 0azucy

17 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHus BeKTOpOB 110 0azucy

18 [TpumMeHeHne CKaIIPHOTO POU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS UTMH U YTJIOB

19 [TpuMeHeHHe CKaIIPHOTO MPOU3BEAECHUS
BEKTOPOB Il HAXO0XKJICHUS JUIMH U YTIJIOB

20 Pemenne reomMeTpudeckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

21 Pemenne reomeTprudeckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

29 IIpaBUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX 2JIEMEHTOB

23 JlnmuHa TyTH OKPYKHOCTH

24 Pagnannas mepa yria

o5 [Tnomans Kpyra u €ro 3JIeMEeHTOB (CEKTOpa

Y CErMEHTA)




Brruncnenue nepumMeTpoB U mIomanei

26 1
(buryp, BKIFOYAIOMINX 3JICMEHTHI Kpyra

97 durypsl, SI/IMMeTpI/I‘-IHLIe OTHOCHTEIIHO 1
HEKOTOPOH OCH

28 [TapannensHbIN IEPEHOC

29 IlonsaTue IBMKEHUS U €TI0 CBOICTBA
[ToBTOpenue u o6odmeHue. Pemenue

30 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Pemenue

31 3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBropenue u o6o0meHue. Pemenne

32 3a7a4, HJUTIOCTPUPYIOLINX CBSI3U MEKIY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u obod1eHue. Pemenne

33 3a7a4, HJUTIOCTPHUPYIOLINX CBSI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
IToBTOopenue u o6o0mmeHue. Pemenue

34 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

I'eomerpus 7-9, JI.C. AranacsH, B.®.byry3o0s, C.b. Kagomues u ap.,

"IIpocBemienue"

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1.bubmmoreka [{OK https://m.edsoo.ru/7f415e2e

2.bubnmoreka I{OK https://m.edsoo.ru/7f417e18

3. bubnmuoteka [IOK https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

