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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/eliOB IIKOJBHOH MaTEMaTHKH,
MMEIOIINUNA CBOEH 1eNIbI0 00ECIeYUTh M3yUYEeHHE CBOWCTB M pa3MepoB (Uryp, HX
OTHOIICHWM ¥ B3aUMHOE pACIOJOXKEHUE, ONHUPACTCS Ha  JIOTHYECKYIO,
JI0OKa3aTeabHyI0 JIMHUIO. [[€eHHOCTh M3yuYeHHs T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1ero o0Opa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYaIOUIUNCS YUYUTCS MPOBOJUTH
JIOKa3aTeIbHbIE PAcCy X ACHHUS, CTPOUTH JJIOTUUECKUE YMO3AKIIIOUCHUS, I0Ka3bIBATh
WUCTUHHBIC YTBEPXKIACHHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyklieHus «OT TMPOTHUBHOTO», OTJIMYAThb CBOMCTBA OT IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkAcHUsA. Ocoboe 3HAUYCHHE J0Ka3aTeiabHas
JIMHUSL UMEET JJI YTIyOIEHHOTO N3YYeHHS] MaTeMaTHKU.

enpro n3ydyeHus TeOMETPUU SIBISIETCS. UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
MIPYU PEIICHUH KaK MaTeMaTHYEeCKUX, TaK M MPAKTUUECKHUX 3aJ]1a4, BCTPEUAIOIINXCS
B peanpHOM  xu3HM. OOydaromuiics JTOJDKEH HAYYUThCS  OMpPENeIsTh
TCOMETPUUECKYI0 (UTYpPy, OMHUCHIBATH CIIOBAMH YEPTEK WIM PUCYHOK, HAWTH
IJIOMAAh  3E€MEJBHOTO  ydYacTKa, pacCYUThIBATh  HEOOXOIUMYIO  JUITHMHY
ONTOBOJIOKOHHOT'O Kalels Wih TpeOyeMble pa3Mmepbl rapaxa Jjsi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAs, BHIYUCIWTEIbHAS JHHUS B U3YYCHUH TCOMETPHH.
[Ipu pemienuyn 3amayd MPaKTUYECKOTO XapakTepa OOYYArOIIMICS YYUTCS CTPOUTH
MaTEMaTHYECKUE MOJIEIN  PEATbHBIX O KHU3HEHHBIX CHUTyalldid, MPOBOJIUTH
BEIYHCIICHUS U OTICHUBATH aJIKBATHOCTH MOJIYICHHOTO PE3yibTaTa.

Oco6eHHOCTh Y4eOHOro Kypca YrIyOJIEHHOTO U3YyUYEeHHS T€OMETPUU COCTOUT
B TOM, YTO OOYYarOIIHECs HE TPOCTO 3HAKOMSATCS C ONPEICAEHHBIMY TIOHATHIMH, a
yBEpPEHHO OBJa/IeBal0T MMHU. CyIleCTBYIOIINUE TEMbl MPOrpaMMbl 0a30BOro Kypca
r€OMETPHUH U3YyYaloTCs Ha OoJiee TIyOOKOM ypOBHE, a 00ydJaroniuecs mpuoopeTaroT
YMEHUS, TMOMOTAIOIINEe WM YBEPEHHO MPUMEHSATH CBOM 3HAHUS HE TOJIBKO B
MaTeMaTuKe, HO U B CMEKHBIX MpeMeTax, Mpexae Bcero pusuke u nHPopMaTuke,
a Tak)Ke TOJIb30BAThCS TOJYYCHHBIMA 3HAHUSAMHU TPH PEIICHUN TMPAKTHYECKHUX
3aj1ay.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs YrIyOJEHHBIN
y4eOHbIi Kypc «['eoMeTpus», KOTOPBIN BKIIIOUAET CIACAYIONINE OCHOBHBIC Pa3/IeIibl
conepxkanusi:  «Hawama  reomerpum», «TpeyrompHukm», «OKPYKHOCTHY,
«YeTtbipéxyronbHukm», «Ilonobue», «dnemeHTsl TpuronoMeTpumny, «Ilnomaan», a
Takxke «Meton koopauHaT, «BekTopsi», «IIpeobpa3oBaHus TIOCKOCTH.

Ha wuszyuenue yueOGHOro kypca «l'eomerpus» orBogutcs 306 yacoB: B 7
kimacce — 102 gaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B HEIeI0), B
9 knacce — 102 gaca (3 yaca B HezelIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Hayana reomerpun

Hctopus BO3HUKHOBEHHS W pPa3BUTHA reoMeTpuu. HavanbHble NOHATHSA
reomeTpuu. Touka, mpsmas, oTpe3ok, jayd. [loHsarue o0 akcuome, Teopeme,
JIOKa3aTEIbCTBE, ONPEACICHUN.

B3anmHoe pacrnonoxkeHue Toyek Ha npsMoM. M3MmepeHuwe InuHBI OTpe3Ka,
PAcCTOSIHUE MEXKITY TOUKAMH.

[Tonyminockocts W yroid. Buael yrinoB. HM3mepeHue BEIUMYMH YTIIOB.
BeprtukanbHbie U cMexHbIE yIuibl. [lapamienbHble 1 NEPIEHAUKYISPHBIE TPSIMBIE.
Paccrosinue ot Touku 10 npsMoi. buccekrpuca yria.

Jlomanas. Buabl momanbix. {nmuaa nomano. MHoroyrosbHuku. [lepumerp
MHOIOyroJibHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBiIeHUsT O PaBEHCTBE (QUIYp, HMX PacCHOJIOKEHUH,
CUMMETPHUH.

[Ipocrenmme nocrpoenus. UHCTpyMEHTBI J1s1 U3MEPEHHUM U ITOCTPOEHHUM.

TpeyroJbHuUKU

Buapl TpeyrosbHMKOB: OCTPOYTOJIBHBIE, INPSAMOYIOJIBHBIE, TYIIOYTOJIBHEIE,
paBHOOEApEHHbIE, PABHOCTOPOHHME. Menuana, OHCCeKTpuca U BBICOTa
TPEyrOoJbHUKA.

PaBenctBo TpeyronbHuUKOB. IlepBbli M BTOPOM IpU3HAKH pPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOENpEeHHBIE TPEYyroJbHUKA W WX CBOMCTBa. [lpm3Hak
pPaBHOOEIPEHHOTO TPEYTOJIbHUKA. TpeTHii MpU3HAK PaBEHCTBA TPEYTOJbHUKOB.

CooTHomIeHUsT MEXKy CTOPOHAMM M YIJIaMH TpeyrojbHHKA. HepaBeHCTBO
TpeyrojpHuKa. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOICTBA OCEBOMl CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUpE.

IHapanienbHbie npsiMbie. CyMMa yriioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEIEHHUS O MOCTynare EBkinaa n
o ponu JloOGaueBCKOro B OTKPBHITUM HEEBKIUAOBOW TreoMerpuu. CBoiicTBa U
MIPU3HAKHA NapaJuleabHbIX NpsAMbIX. CyMMa yTiioB TpEyroJibHUKa. BHelIHHue yribl
TpeyroibHuka. CymMMa BHYTPEHHUX YTJIOB MHOTOYTrOJbHHUKA U CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosibHbIe TPEYTrOJIbHUKH

[Ipu3Haku paBeHCTBa IPSMOYTOJBHBIX TPEYTOJbHUKOB. lleprnieHmaukymnsp u
HakJIOHHAs. CBOKMCTBO MeAHMAaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA, TPOBEAEHHON K
runoTenyse. [IpsAMoyroibHbIi TpEyroabHUK ¢ yriioMm B 30°.

OKpyXHOCTH



[loHATHSA OKPYKHOCTM M Kpyra. DJIEMEHTBl OKPYKHOCTH W Kpyra: LIEHTp,
panuyc, AMaMeTp, XopJa, UX CBOKCTBA. B3aMMHOE pacrojioKeHUue OKPYKHOCTH U
npsmoil. KacarenbHas M cekymas K OKpPY>KHOCTH. OKpy>XHOCTb, BIHMCAaHHas B
yroii. [Ipocreimme nocTpoeHus ¢ MOMOIIBIO LIUPKYJISA U JIMHEHKH.

I'eomeTpuyeckue MecTa TOUEK

[TonsiTHE O reomMeTpUYEeCKOM MecTe TodeK. [Ipumepbl reoMeTpuuecKux MecT
TOYEK Ha IUIOCKOCTU. brccekTpuca yriia U cepeAMHHbINA IEPIEHANKYIIAP K OTPE3KY
KaK TeoMeTpuueckue mecta Touyek. OnucaHHas OKpPYKHOCTb TPEYroJibHUKa, €€
HeHTp. MeToa reoMeTpUYeCKUX MECT TOUYEK IPU PEIICHUH F€OMETPUYECKUX 3a1a4.

ITocTpoeHusi ¢ TOMOIIBIO HMPKYJISI M JTHHEHKH

Hcropuueckune ceaenus. OOOCHOBaHUS NPOCTEUIIUX IMMOCTPOCHUM, ITaIbl
3aJl1ayi Ha MOCTPOCHHUSI, PELICHHE 3aa4 HA IOCTPOEHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeThIpEXyroJbHUKU

[Tapannenorpamm, ero mnpu3HakKW U cBoicTBa. [IpsMoOyronbHHUK, pomO,
KBaJIpaT, UX TMPHU3HAKM W CBOWCTBa. Tpamerus. PaBHoOenpeHHas Tpamenwus, e
cBoMcTBa U npu3Haku. [IpsmoyronpHas Tpaneuus. CpeqHsis JMHUS TPareuu.

Cpenusisi TUHUSL TPEYroJabHUKA. MeToj yIBOCHUS MEIUaHbl TPEYTOJIbHUKA.
Teopema o nepeceueHr MeUaH TPEYroabHUKA.

Teopema @aneca, Teopema O NIPONOPLMOHAIBHBIX OTpe3kax. Teopema
BapunroHa 1J1s1 IpOU3BOJILHOTO YETHIPEXYTOIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxo0Oue

[Tonobue TtpeyrodbHUKOB, Koddduuuent mnoxodus. I[lpusHaku nomodus
TPEyroabHUKOB. [lpuMeHeHHe T1oA00UsI TpPU PEHICHUHW TeOMETPUUYECKUX U
MPAKTUYECKUX 3a]1a4.

ILiomans

[Tonste o mromaau. CBoOWMCTBA IUIOMIAJIEH TeOMETPUUYECKUX (QUryp.
[Ipocreiimme GopMyIibl Uil TIIOMAAN TPEYTOJbHUKA, TapaJliesorpaMma, poMoa u
tpanenuu. [nomanu nogo6Hex ¢uryp. OTHOIIEHKE TJIOMAACH TPEyTrOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[Ipumenenue teopemsl I[ludaropa mnpu pemenun
MPAKTUYECKUX 33/1a4.

JJIeMEeHTbI TPUTOHOMETPUH

CHuHyC, KOCHHYC, TAaHT€HC W KOTAaHI€HC OCTPOTO yrja MpSAMOYIOJIBHOTO
TpeyrojapbHuka. Tpuronomerpudeckue QyHkuuu yrioB B 30° 45° u 60°.
[IponopuiioHaNIbHBIE OTPE3KHU B MPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTroJIbHUKH, CBSI3AHHBIE ¢ OKPY’KHOCTHIO



BrincanHuble M LEHTpanbHbBIE YIJIbI, YTOJ MEXIY KAacaTeIbHOU M XOPIOM.
VYrael Mexay XopJaMH U CEKylIMMU. BriMcaHHble M OINHUCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa W YEThIPEXYroabHUKHA. (CBOWCTBA W TMPU3HAKKA BIMCAHHOTO
YeThIPEXYroJbHUKA. B3auMHOe pacnosiokeHue AByX OKpyxxkHocTeuh. Kacanue
okpyxHocTel. OO01IMe KacaTelabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. @opMynbl  MPUBEACHUS. Pewienue
TPEYTrOJbHUKOB. TeopeMa KOCMHYCOB M TeOpemMa CHHYCOB. PelieHune
MPAKTUYECKUX 33/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.
Peuienne 3a1a4 reOMETPUYECKON ONTHKHU.

Tpuronomerpuueckue dbopmynbl IS oA  TPEYroJbHUKA,
napajenorpamma, pombOa, Tpaneruu. Popmyna ['epona. dopmyna mionaau
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Ilono0ue TpeyroJibHUKOB

Xopapl # TMOAOOHBIE TPEYrOJBHUKKM B  OKpyXHOcTH. Teopema o
MIPOU3BEICHUU OTPE3KOB XOPJ, TEOPEMBbI O IMPOU3BEICHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajpaTe KacarelbHOW. [[puMeHeHue npu peneHuru reoMeTPUUECKUX
3anad. Teopembl UeBbl 1 Menemnas. [IoHTHE O TOMOTETHH.

Metoa koopauHaT

VYpaBHeHue MpsSMOW HAa TUIOCKOCTH. YTJIOBOH KO3(PPUIMEHT U CBOOOIHBIN
YJI€H, WX TE€OMETPUYECKU cMbIca. llapamnenbHOCTh M NEPHEHAUKYISIPHOCTH
psSIMBIX (depe3 yriaoBoi KO3 PHUIIHEHT).

YpaBHeHHE OKpYKHOCTH. HaxokjaeHue mnepecedeHuid OKpYKHOCTEH U
NpSAMBIX B KoopanHaTax. Popmysa pacCTOSHUS OT TOYKHM A0 npsamoit. [lnomans
napajuieiorpaMMa B KOOpAHMHATAX, MOHSATHE OO0 OPHUEHTUPOBAHHOW TIUIOIIAIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B TPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BexTopsl

BekTopsl Ha mockocth. ClOXEHHE M BBIYMTAHUE BEKTOPOB — IpaBUIIA
TPEYTOJbHUKA U MapajuiesiorpaMma. Y MHOXKEHUE BEKTOpa Ha yncio. KoopauHaTel
BekTOpa. CIIOKEHHE W BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHUCIO B
koopauHaTax. [[pumeHneHrne BEeKTOpoB B (pU3MKe, IIEHTP Macc.

[Tonsitue o OGasuce (Ha TUIOCKOCTH). PasnmokeHuss BEKTOpPOB MO 0as3ucy.
CkansipHoe NpPOU3BEICHHE BEKTOPOB, F€OMETPUUYECKHI CMBICI M BBIPAKECHHUE B
JEKAPTOBBIX KOOpAMHATAX. JIUCTpUOYTHUBHOCTH CKAJSIPHOTO TIPOU3BEICHHUSI.
CkansipHoe TpoOU3BEIECHHE U TpoeuupoBaHue. I[IpuMeHeHHe CKaIIpHOIo



IPOM3BEICHUS BEKTOPOB JUIi HAXOXACHUS JJIMH U yriioB. PemeHue
r€OMETPUUECKHUX 33/1a4 C TOMOIIBIO CKaISIPHOTO IPOU3BEICHMUS.

JIMHA OKPYKHOCTH M IUIOLIAb KPYra

[IpaBunbHBIE MHOTOYroOJbHUKHU. JlnmHa OKpyxHOCTHU. ['pagycHas wu
paavaHHas Mepa yIJia, BBIYMCIEHUE IUIMH Oyr OKpyxHocted. Ilnomane kpyra,
CEKTOpa, cermeHTa. Mctopudeckue cBeieHrs 00 n3MEpEeHNH JITMHBI OKPYKHOCTH U
IJIOIIA/IA KpYyTa.

JBUKeHUs MJIOCKOCTH

Lentpanbaas cummetpus. LleHTpansHO-cuMMeTpudHble Gurypsl. I1oBopoT.
OceBass cummetpusi. OUryppl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOMl OCH.
[TapannenbHbI NEPEHOC.

[lonsitue nBwkeHuss W ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBnenus
CUMMETPUHU B TPUPOJAE, >KUBOIKCH, CKYJIbOType, apxutekrype. Kommozunun
JBUKEHUH (TpocTeiue npuMepsl). [I[pumeHenne B reOMEeTpUUECKUX 3a1a4ax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbl IO MaTEMaTHKe
XapaKkTepU3yrTCs B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

NpOSIBICHHEM HMHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHUMCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JOCTHXKEHUSM  POCCUHCKHUX
MaTeMaTUKOB U POCCHUMCKONM MaTEMAaTHYECKOMN IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JIOCTHKEHUM B IPYTUX HAyKaX U MPUKJIAIHBIX cepax;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOTO BOCIIMTAHMS:

TOTOBHOCTHIO K BBITMIOJHEHUIO O0SI3aHHOCTEH IpakJIaHWHA U PeaIM3alluU €ro
npaB, TMPEJICTAaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOILEAYP I'PaKIAHCKOro oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO ATHYCCKUX MPOOJIEM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAHHEM Ba)XKHOCTHU
MOPaJIbHO-3TUYECKUX NPUHITUIIOB B JIEATEIIbHOCTH YUEHOTO;

3) TpPyA0BOIr0 BOCIIUTAHUS:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTU4YeCKOM HaIpPaBJIICHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEMaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUU BCEHW KU3HH JJIS YCIENTHOW MpodecCHoHaTbHON
JIEATEIBHOCTY W PAa3BUTHEM HEOOXOJAUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUTYATLHON TPACKTOPUH 00pa30BaHUS 1 KU3HEHHBIX TUTAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUMN, pacCyXJACHUH, YMEHUIO BUJICTh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOT0 NMO3HAHMS:

OpHEHTaIMed B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS Y€JIOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHWEM MaTEMaTUYECKOM HayKh Kak cdepbl 4YeloBeYeCKOon
JEeATEIIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH JUJIS PA3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKUW U MAaTEMaTHYECKON KyJIbTYpOUl KaK CpPEJICTBOM
MTO3HAHUS MUPA, OBJIAJCHUEM HABBIKAMH HCCIIEIOBATEIBCKON AEATEIbHOCTH;

6) ¢pusnuyeckoro BocnMTAHHMS, (POPMUPOBAHUA KYJbTYPbl 310POBbS U
IMOIMOHAJIBHOT0 0JIATONOTy YU



FOTOBHOCTBIO TMPUMEHATh MaTeMaTHUYE€CKUE 3HAHUA B HHTEPECAX CBOETO
3I0POBBS, BEJCHHUS  3JI0POBOTO  00Opa3a KU3HM  (340pOBOE  IHMTAHWE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH W OTAbIXA, peryspHas Quznueckas
aKTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pEQIIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JIOTM4e€CKOr0 BOCIIUTAHUSA

OpHUEHTAIMEH Ha MPUMEHEHHWE MaTEeMAaTHYECKUX 3HAHWUW JIJI PELICHUs 3a7a4
B 00J1aCTM COXPAHHOCTU OKpYKalollled Cpefbl, MIAHUPOBAHUS TOCTYNKOB H
OLCHKH WX BO3MOXHBIX MOCJIEACTBUM JJIsI OKPYXKAIOWIEH Cpelibl, OCO3HAHUEM
rI100aJIpHOTO XapaKTepa SKOJOTHUECKUX ITPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranum K M3MEHAKINMMCSH YCJIOBHAM COLUMAJIBLHOM M NPUPOITHOMN
cpenasbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTux JIoJied, MpUoOpeTaTh B COBMECTHOM JNIE€SATEIHHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OMbITa APYTUX;

HEOOXOUMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUH, (POPMYIHPOBATH HJICH,
MOHATHUSI, TUMIOTE3bI 00 0OBEKTaX W SIBJICHUSAX, B TOM YHUCJIE paHEee HEU3BECTHBIX,
OCO3HaBaTh JNEPUIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIC pelIeHUus] U JCHCTBHS, (POPMYJIUPOBATH U OIICHUBATh PUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBO€HUS MpOrpamMMBbl M0 MaTeMaTUKE Ha YPOBHE OCHOBHOTO
o0rmiero oOpa3oBanust y o0yyaromierocsi 6yayT copMUpOBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, XapaKTepU3yIoIIrecs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMUA  JICCTBUSIMU,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JNEWCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JIEUCTBUSMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBble jornueckue 1eMCTBUSA:

BBISBIISAITH U XApPaKTEPU30BATh CYLIECTBEHHBIC ITPU3HAKM MaTEMAaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIICHUN MEXIy TMOHATUSAMU, (POPMYIHPOBATH
onpeiesiCHUs IOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KilaccudUKalnH,
OCHOBaHWsI JiJIsi 0000IIEHNS U CPaBHEHUS, KPUTEPHUH MPOBOAMMOTO aHAIIN3A,



BOCIPUHHUMATh,  (OPMYyJIUpPOBATb U  NIPEeOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTENIbHBIE U OTPULIATENbHBIE, EAMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIIOJICHUSX M YTBEPKICHUSX, MpeaaraTb KpuUTepuu Jis
BBISIBJICHUSI 3AKOHOMEPHOCTEW U TPOTUBOPEUMIA;

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX U
VWHIYKTUBHBIX YMO3aKIIFOUCHHUI, YMO3aKIIIOUEHUI 110 AaHAJIOTHH;

pa30uparh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIECHUU (MpsMble U OT
IIPOTUBHOI0), MPOBOAWTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MAaTEMaTHYECKUX
(GakToB, BBICTPAWBATh APTyMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHATH METOJ MaTEeMaTUYEeCKON WHAYKIUU, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKIeHus;

BbIOMpATh crnocod pemeHuss ydyeOHOM 3amauM  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIICHUS, BbIOMpaTh HamboOJee MOAXOMAUH C  Y4ETOM
CaMOCTOATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregabcKue 1eCTBUS:

UCIIOJI30BaTh BOIPOCHl KakK HMCCIIEAOBATEIIbCKU HHCTPYMEHT MO3HAHUA,
bopMynMpoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOJIeEMYy,
CaMOCTOATENILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UILINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENIbHO COCTABJICHHOMY IUIAHY SKCIEPHUMEHT,
UCCIIEJJOBAaHUE TI0 YCTAHOBJEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0ObEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENILHO (HOPMYJIMPOBATH OOOOIIEHUST W BBIBOJBI IO pe3yJibTaTam
OpOBEAEHHOIO  HAONIONEHUS,  UCCIENOBaHUS, HKCIEPUMEHTa, OLICHUBATH
JIOCTOBEPHOCTb MOTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE PpA3BUTHE IIpoLecca, a TAaKXKE BBIIBUIaTh
IPEATOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpMAalUU, JaHHBIX,
HEOOXOUMBIX JUJIsl pEIICHUs 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (GOPM IPEICTABICHUS;

BbIOMpaTh (opmy mpeAcTaBieHUs HMHPOPMALMK U HWIUTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, JuarpaMmmMamu, HHOUW rpadukoi U 1X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh MH(POpPMALMU N0 KPUTEPUSM, MPEIIOKEHHBIM HIIN
c(OPMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUA:



BOCIPUHUMATh U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMHU U
HeNsIMU  OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX W MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOAY PEIICHHs 3aJauH,
KOMMEHTHPOBATh MOTYYEHHbIN pe3yibTar;

B X0/1€ 0OCYKJEHHs 3a/laBaTh BOINPOCHI 10 CYIIECTBY OOCYX IAAeMON TEMBI,
npo0sieMbl, peniaeMod 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE Ha TIOMCK
pellIeHus, CONOCTaBIATh CBOU CYXKICHHUS C CYXICHUSAMH JPYIMX YYacTHHKOB
nuanora, oOHapyXUBaTh Pa3IMyMe M CXOACTBO MO3MUIMI, B KOPPEKTHOU (opme
(bopMynupOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

IPENCTABIATh PE3YyJbTaThl PELICHUS 3aa4M, SKCIEPUMEHTA, UCCIIEI0OBAaHNU,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALNUN U 0COOEHHOCTEN ay TUTOPUH;

NOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHUYyaJIbHOU
paboOThl MpHU pElIEHUU YYEOHBIX MaTeMaTHYEeCKUX 3aJay, MPUHUMATh LEJNb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pPaOOTHI,
pacnpenensaTe BUAbl padOT, 1OroBapuBATHCS, OOCYX AaTh MPOLECC U PE3YJbTAT
paboThI, 0000IIaTh MHEHUST HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (0OCYkJeHHsS, OOMEH MHEHH,
«MO3TOBbI€ ILITYpPMb» W HWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JAEMCTBHUS C JPYTMMH YJ€HaMH KOMAaHbI, OLICHHWBATH
KauecTBO pe3yjbTaTa M KayecTBO CBOEro0 BKJIaJa B OOMIMI pe3ynbTar o
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUueOHbIe 1eiicTBUS
Camoopranusamnus:

BBISIBIISITH TPOOJIEMBI TSI PEIICHUS B JKU3HCHHBIX W YYCOHBIX CHUTYaIHsIX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/AX MPUHATUS PEIICHUN (MHIUBUIYATbHOEC,
IpyIIOBOE);

CaMOCTOSITEIIFHO COCTABJISITh IUJIAH, AJITOPUTM pEIICHHs 3a1adu (WIH €ro
9JacTh), BBIOMpaATh CIIOCOO pEIICHHS C YYETOM MMEIOIIMXCS PECypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BapHAHTHI
pelieHuit ¢ yaéToM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII UHTE/JIEKT:

BJIaJIETh CIIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
pelIeHust MaTeMaTUYeCKOM 3a1aui, CaMOMOTHBAIIMH U peIieKcuu;

MPEABUICTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa ACATEIBHOCTH IOCTABICHHON LEIH U
YCIIOBUSIM, OOBSACHATH IPUYNHBI JOCTHXKEHUS WM HEAOCTUKEHUS 1I€JIN, HAaXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BbIpaXaTb SMOLUU IpPU HU3YYECHUH MaTEeMAaTUYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh 3MOLMOHAJIBHYIO OLICHKY PEIICHHUS 3aJauH.

HNPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus B 7 kjiacce 00y4arouuiicsi MOJIy4UT CIAEAYIOIIHUE MPEAMETHBIC
pe3yJIbTaTHhI:

Pacnio3naBaTh uW3ydeHHBIE TeOMETpHUYECKHE (UTYpBI, OINPEACNATh HX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTb T'€OMETpUYEeCKHue (UTYphl, BBINOJIHATH
YEpPTEXKU [0 YCIOBUIO 3anaud. V3MepsTh JMHEWHBIE U YIJIOBBIC BEJIUYUHBI.
Pemiats 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath MPUKUAKY U OLICHKY JIMHEHWHBIX W YIVIOBBIX BEJIWYMH MPEAMETOB B
peaNbHON >KM3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PaznmuyaTh pasmepbl 3THX
O0OBEKTOB IO MOPSAKY BEIUYUHBI.

CtpouThb yepTeKu K FEOMETPUUECKUM 3a]ja4aM.

[lonmp30oBaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh
IIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 33/1a4.

[IpoBoauTE NOTMYECKHE PACCYKIECHUS C UCIOIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd IpPU3HAKAMM PABEHCTBA IPSMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEAEHHOW K  TUIIOTEHY3€  MPAMOYTOJIbHOIO
TPEYTOJIbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a]1a4.

Onpenenate napawienbHOCTh MPSAMBIX C IIOMOIIBIO YTJI0B, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapajuielbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSAMOU 10 TOUEK APYrOou MpsIMOi.

Pemiats 3aaun Ha KieTyaTon Oymare.

[IpoBOUTH BBIYMCIICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TIE€OMETPUYECKMX 3aJadyaX C HCIHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIPH
MIEPECEUEHNH JBYX IMApaJUIENbHBIX NPSAMBIX CeKyllei. Pemars mnpaktuyeckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Brnaners monsituem reomerpuyeckoro mecra touek (I'MT). Ompenensrtsb
OHCCEKTPUCY yIJla U CepEAUHHBIN NEePIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MecTta Touek. [lonp3oBarhes moHssTHEM reomerpuyeckoro Mecta touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEPKICHUM U PU PELICHUH 3a/1a4.



DopMyJIUPOBATH ONPEACICHUA OKPYXHOCTH M KpPYyra, XOpJAbl U JUaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IPUMEHSTh
ATU CBOWCTBA IIPU PEIIEHUH 3aaY.

Brnanets MoOHATHEM OMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoJuTh € MeHTp. Jloka3pIBaTh U UCTOJB30BaTh (PAKThl O TOM, UTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IMEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
MEPHEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCA B OJHOU TOUKE.

Bnagere noHsiTHEM KacaTeNnbHOM K OKPYKHOCTH, MOJB30BATHCA TEOPEMOM O
MEPHECHANKYJISIPHOCTH KAacaTeJIbHOW W paanyca, TPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KaCATEIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U PUMEHSTH 3TO B PEIICHUU F€OMETPUYECKUX 3a1ay.

Jloka3piBaTh M TIPUMEHSTH IIPOCTEHIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKU.

K koHuy oOyuenus B 8 kjacce oOyyarouuiicss MOJIY4YUT CIEAYIOLIUE
peaIMEeTHBIC Pe3yIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BUJIBl YETHIPEXYTOJBbHUKOB, WX D3JIEMEHTHI,
[I0JIb30BaThCSl UX CBOWCTBAMHU MU PELICHUM I'€OMETPUUYECKUX 3ajad. Pazmuyath
IpU3HAKU U CBOMCTBA MapajiesiorpamMmma, poMOa 1 mpsiMOYTOJIbHUKA, JOKAa3bIBATh
UX U YBEPEHHO MPUMEHSThH [P PEIICHUN T€OMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBONMCTBA TOUKH MEPECEUEHUS] MEMaH TPEyroJbHUKa (LIEHTpa
Macc) B pelICHUHN 3aad.

Bnagers nousTueM cpenHell IMHUM TPEYroJbHUKA U Tpamneluu, NPUMEHSITH
X CBOMCTBA NpPHU PEIICHHH T€OMETPUYECKMX 3a1ad. Mcronb3oBaTh Teopemy
daneca 1 TeopeMy O MPONOPLUOHATIBHBIX OTPE3KaX, MPUMEHATh UX IS PEIICHUs
MPAKTHYECKUX 3a/1a4.

Pacnio3naBaTh II€HTpalIbHO-CUMMETPUYHBIE (UTYpbl M HCIOJNB30BaTh HX
CBOWCTBA MPH PELICHUU 3a7a4.

Brnagers moHsTHMSMH MOA00MSA TPEYroJbHUKOB, Ko3(hduimeHnta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MTOJI00HBIX TPEYTOJbHUKOB. FIMETh NpecTaBIeHUE O
npeoOpa3zoBaHuu MOA0OUS U 0 NONO0OHBIX ¢urypax. Iloap3oBaTbes mpu3HaAKaMu
no100us TPEyroJbHUKOB MPHU PEIICHWH TeOMETpPHUUYecKux 3anad. Jlokas3piBaTh U
IPUMEHATH OTHOLIEHUS MTPOINOPLUUOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHsTh Mo1001e B MPAKTHUECKUX 3aa4dax.

BeiBomuTh W UCHONB30BaTh MpocTeimue ¢GopMynasl ISl TUIOIIAIH
TPEyrojbHHKa, MapajyiesorpaMmMa, pomMoa U Tpaneuuu. BeraucasaTs (pa3audHbIMU
cnoco0amMu) IUIOWIAAL TPEYroJbHUKA W IUIOHIAJM MHOTOYTOJIbHBIX (DUTYp
(MoNB3ysCh, TN HEOOXOJMMO, KaJbKyJIATOPOM). 3HATh OTHOIIEHUE IUIONIAIeH



NMOJO0HBIX (UTYP M NMPUMEHATH MPHU pEHICHUH 3anad. [[puMeHsTh moJydeHHbIC
YMEHHS B IPAKTHYECKUX 33/1a4ax.

[Tonb3oBaThcst Teopemoi Iludaropa s pelieHUs TeOMETPUYECKHX U
MpakTH4ecKux 3a1ad. CTpPOUTh MATEMAaTUYECKYIH0 MOJIEb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEINbHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLINE JIJIUHBI.

Brnaners mnoHATHEM BIMCAaHHOIO M LEHTPAJIBHOIO YyIJIA, YIVIa MEXKIY
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHOW OKPYKHOCTH TPEYIrOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IPU PELICHNN 3a4a4.

[IprMeHATh NOTYyYEHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTUUYECKUE
MOJENH IS 3a/1a4 PEAIbHOU JKU3HU U IIPOBOJAUTH COOTBETCTBYIOIINE BBIYNCICHHUS
C TNpPUMEHEHHEM TMOAOO0US M TPUTOHOMETPUH (MONB3YACh, T€ HEO0OXOIUMO,
KaJIbKYJIATOPOM).

K koHIy 00y4enus B 9 ki1acce o0y4yaronuiics MOIy4YUT CIAEAYIOIIME IPEAMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (QYHKLUUU OCTPHIX YIJIOB, YMETh HAXOAUTH C MX
INOMOUIBIO PA3JIUYHBIE 3JEMEHTHI MNPSMOYIOJIBHOIO TPEYTOJIbHUKA («pelIeHne
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoIuTh (C MOMOIIBIO KANbKYJIATOPA) IJIUHBI
Y YTJIbI JIJIs1 HETaOJIMYHBIX 3HAUEHUH.

ITonb30Batbes hopmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JUI1 HAXOXKICHHUS COOTHOLICHUM MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHSATb UX JUIA
HAXOXKJEHUS PA3JMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELUIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUM TIeOMETPUYECKUX 3anad. lIpumeHATs noOJlydeHHBIE 3HAHUA IIpU
pELLIEHUN NIPAKTUYECKUX 3a/a4.

[IprMeHATh TPUTOHOMETPUIO B 3a/1a4axX HA HAXOXKIAEHUE IUIOLIAAU, BEIBOJUTD
U BIJIaJIETh TPUTOHOMETPUYECKUMHU (QopMyllaMH JJid IUIOWIAJAM TpPEyroJbHUKA,
napasuieJiorpaMma, pom0a, Tpaneuu, BBIBOAUTh U MPUMEHATh hopMyiy I'epona u
dbopMyiTy ISl TITIOMIAAH BBITYKIIOTO YETHIPEXYTOJIbHHKA.

Nmers mnpencraBieHue O TOMOTETHM, IPUMEHAThH B IIPAKTUYECKUX
CUTYyaLUsIX.

Hcnonb3oBaTh TeopeMsbl UeBbl 1 MeHenast Ipu peneHny 3a1ay.

Hcnonp3oBaTh TeOpeMbl O BIMCAaHHBIX YIax, yriax MEXAYy XopaaMu
(CeKyLIMMM) U yTJie MEXAY KacaTeJIbHON U XOpAON IPU PEIICHUU T€OMETPUYECKUX
3aza4. /loka3piBaTh UM NPUMEHATH TEOPEMBI O NMPOU3BEACHUU OTPE3KOB XOpPH, O
IIPOU3BEICHUH OTPE3KOB CEKYILHX, O KBaAPaTe KaCATEIbHOM.

Bnagerp moHATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YypaBHEHUEM
npsMOM Ha IUIOCKOCTH. BrnajgeTs MNOHATHSAMH yriioBoro koadduimeHta u
CBOOOJIHOTO 4JIEHA, MOHUMAaThb UX TI'€OMETPUYECKUH CMBICI M CBSA3b YIJIOBOIO



kod(dduimenTa ¢ BO3pacTaHUEM M YOBbIBAaHHUEM JIMHEWMHOW (QYHKIHMH. YMETb
pemarb METOAOM KOOpPAWHAT 3aJaud, CBS3aHHbBIE C MApPaJUIENbHOCTBIO U
MEePIEHIUKYIIPHOCTBIO TPSMBIX, MEPECEYCHUEM MPSIMBIX, HAXO0XKJICHUEM TOYEK
IepeCceyYeCHUs.

BriBomuTh W BIAAETh YpPAaBHEHUEM OKPYKHOCTH. VCIOnb30BaTh METO.
KOOpPJAMHAT [JII HAXOXIECHHUS IEPECEUEHUM OKPYKHOCTEM M NpsAMBIX. Bianers
dbopMmynamMu paccTOSHUS OT TOYKH JIO TPSMOM, IUIONIAJM MapajierorpaMma B
KOOpJAMHATaX, UMETh MOHITHE 00 OpHUEHTUpOBaHHOU miomaau. Iloab3oBaThCs
METOJOM KOOpJMHAT Ha IUIOCKOCTH, MPHUMEHSATh €ro MpH  PEIICHUH
F€OMETPUYECKUX U TMPAKTUUYECKUX 3adad. [IpuMeHsATh MeTol KOOpAMHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]1a4aX.

Brnaners moHsiTHEM BeKTOpa. YMETh CKJIaAbIBaTh U BBIYUTATh BEKTOPBI,
YMHOXkaTh Ha YHCJIO, BIAJAECTh INMPABWIAMHM TPEYTOJIbHUKA M NapajuielorpaMma.
Branerh npakTUYECKUMU HUHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJMHATaMHU BEKTOpa. Briagere ClI0XKEHWEM W BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPANHATAX.

NmeTts npencrabienue o 0a3uce (Ha miIockocTu). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpPhl CHUJI € TOMOILIBIO TMPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUM. [IpuMeHATh TOJIydeHHbIE 3HAHUS B
MpOoCTEeUIIUX PU3NYECKUX 3a]jadax.

Bnagete moHsTHEM CKaJIspHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €r0
F€OMETPUYECKAA CMBICII M YBEPEHHO TIOJIb30BAThCSI €0 BBIPAKEHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKAISAPHOTO MPOU3BEICHUS
U €r0 CBA3b C MpoeuupoBaHueM. [IpUMEHATH CKasIpHOE MTPOU3BENCHUE BEKTOPOB
JUIS. HAXOXKIEHUA JUIMH U YIJoB. Pemarb reoMeTpuyeckue 3aadyd C MOMOUIBIO
CKAJIIPHOrO Ipou3BeneHus. Vcrnoap30BaTh CKaIsipHOE MPOU3BENCHUE BEKTOPOB B
anreOpanyecKux u PU3HYCCKUX 3aJ1auax.

Brnaners MOHATUSAMU MPaBUWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaAUaHHON MEpbI yria, BBIUYUCIATH IJIONIA/Ib Kpyra U
ero yacre. [lonumars cmpica yucina w. [IpyuMeHSATh MONMyYEHHBIE YMEHUS IPU
pEIICHNH MPAaKTHYECKUX 3a/ad. 3HATh MCTOPUYECKUE CBEJCHUS 00 HM3MEPEHHH
JUTUHBI OKPYKHOCTH Y IUIOMIAJAN KpyTa.

Nmetpy mpencraBieHue o MpeoOpa3oBaHUU TIUIOCKOCTH, O JABUKCHUSX.
Haxoaute ocu, meHTpsl cuMMeTpuu GUryp, IEHTPHI TMOBOPOTA, HAXOJUTh
KOMITO3UIIMM TMPOCTEUIINX NpeoOpa3zoBaHuid. IIpuMeEHATh ABMKEHUS IJIOCKOCTU
MIpY PELICHUU T€OMETPUUECKUX 3a7ad.

[IpuMeHsTh MOMyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJENH ISl 3471449 PEAIbHOW JKM3HU U TPOBOJANTH COOTBETCTBYIOIINE BBIYNCIICHHUS



C MPUMEHEHHEM TMOJ00US M TPUTOHOMETPUYECKUX (PYHKIUN (MMOJB3YACH, TIe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI

7 KJIACC

Kon
MpPOBEPSIEMOr0
pe3yJjbTara

6

IIpoBepsiemble npeMeTHBIE Pe3yabTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

I'eomeTpus

6.1

Pacnio3HaBaTh H3yueHHBIE T'€OMETpUYECKHE (UTYpBI, ONpenensiTh UX
B3aUMHOE  pacllOJIOKEHHE, M300pakaTb TeoMeTpHuYecKue  (Urypsl,
BBIIIOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4un. M3MepsATh IMHENHBIE U YIIIOBbIE
BEeIWYMHBL. Pemars 3agauv Ha BBIYMCIICHHME JJIMH OTPE3KOB M BEIWYUH
YIJIOB

6.2

6.3

Jllenate TpyOyr0 OIICHKY JMHEHHBIX W YIJIOBBIX BEIIMYMH IPEIMETOB B
peaslbHOM JKM3HM, pa3MepoB HPUPOJHBIX 00BEKTOB. PasnmuuaTh pasmepsl
ATUX 0OBEKTOB MO MOPSIAKY BEIIMUNHBI

CTpOI/ITB YCPTCIKHU K TCOMCTPUUCCKUM 3a/ladaM

6.4

6.5

6.6

6.7

ITonb30BaTbCd IpU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, MCIOJIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB IPH PELICHUU
3a1a4

HpOBOHI/ITB JIOTUYCCKUC pACCYKACHUA C UCIIOJIB30BAHUCM I'€COMCTPHUICCKUX
TEeopeM

ITonp30BaThCs IMpU3HaKaMH PABCHCTBA IPAMOYIOJIbHBIX TPCYTOJbHUKOB,
CBOMCTBOM MCAHUAHBI, HpOBCI[éHHOﬁ K THUIIOTCHY3C IIPAMOYTOJIbHOI'O
TPEYroJIbHUKA, B PCIICHHUU I'COMCTPUICCKUX 3aJa4

OnpenensaTs napauieNbHOCTh MPSIMBIX C TIOMOILBIO YIVIOB, KOTOpBIE
oOpa3zyer ¢ HuMHU cekymasd. OmnpenensaTb NapayieNbHOCTh NPSMBIX C
MIOMOLIBIO PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MPSIMOM JI0 TOYEK
JIpYrou npssMou

6.8

6.9

6.10

Pemate 3a1aun Ha KeT4aToi Oymare

[IpoBOAMTH BHIUMCIEHHUS U HAaXOIUTh YUCIOBbIE M OyKBEHHBbIE 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3aJa4ax C MCIOJIb30BAaHUEM CYMMBI YTIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MpPH
NepeceyeHry  JBYX  MapalielbHBIX  MpsAMBIX  cekymiei. Pemarts
MPaKTUYECKHE 3aa91 Ha HAXOXKJIECHUE YTIIOB

Bnagerp moHATHEM TreOMETPHUYECKOTO MecTa TOYEeK. YMETh OMpEeNeNsTh
OMCCEeKTpUCY yria M CEpPEeIWHHBIM MEePHeHAUKYISIp K OTPe3Ky Kak
r€OMETPUUYECKHUE MECTA TOUEK

6.11

@opMyJIHpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpIbl U JAHAMETpa




OKPY’KHOCTH, I0Jb30BaTbCsl MX CBONCTBAMH. YMEThb MPUMEHATh 3TH
CBOMCTBA TP PEILLECHUN 3a]1a4

Brnaners nmoHsTHEM ONMHMCAaHHOM OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh e€ ueHTp. [lonb3oBarbes ¢akTaMu O TOM, YTO OMCCEKTPHUCHI

6.12 YIJIOB TPEYroJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIEC EPIEHANKYISAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOUKE
BnaneTts noHsiTHEeM KacaTelabHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
6.13 MEePIECHANKYJSIPHOCTH KacaTeJIbHOW W pajguyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [lonb3oBaTbcd  MPOCTEUIIMMHU  IEOMETPUUYECKHMMH  HEpPAaBEHCTBAMH,
’ MTOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHS C MOMOIIBIO UPKYIIS
’ U TMHENKH
8 KJIACC
Kon N
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHUBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
' MI0JIb30BAThCS UX CBOMCTBAMU IIPHU PELIEHUU F€OMETPUYECKUX 3a]1a4
6.2 [TpuMeHsTh CBOWMCTBA TOYKU MEpECceueHus MeIuaH TPEYrojbHUKa (LIEHTpa
' Macc) B PEIlIeHUH 3a1a4
BraneTs nouatueM cpenHel JIMHUM TPEYroJbHUKA U Tpaleluu, MPUMEHSTh
6.3 UX CBOMCTBa MpU PpEUICHUHM TreoMeTpuyeckux 3agad. Ilomp3oBarbest
' teopemoid Paneca U TEOPEMOH 0 MPONOPLMOHATIBLHBIX OTPE3KAX, IPUMEHSATh
WX JIJIs1 PEIICHUS MPAKTUYECKUX 3aa4
6.4 [IpumenaTp  mpu3HAKW  MOAOOWS  TPEYrOJBHHUKOB B PEIICHUH
' reOMETPUYECKUX 3313
[Tonb3oBatbess Teopemoit [ludaropa st pemieHus TEOMETPUUYECKUX U
6.5 IpakTHYecKuX 3aaad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B IMPAKTUYECKUX
' 3a/1layax, CaMOCTOSITEIHPHO JIeJaTh YePTEX U HAXOJUTh COOTBETCTBYIOIINE
JUTUHBI
Brnanets mnoHSATHSMHM CHHYCAa, KOCHHYCa U TaHI€HCa OCTpOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHUKa. [lonb30BaTbcs ATUMU TMOHATUSAMH IS
pElIeHHs IPAKTUYECKUX 3aa4
6.7 BreraucnsaTs (pa3nuyHbIMU CIIOCOOAMU) TUIOIIAh TPEYTONbHIKA U TUIOMIAIH

MHOTOYTOJIbHBIX (Uryp (HOJB3YSCh, INI€ HEOOXOAUMO, KaJbKYJISATOPOM).




6.8

6.9

6.10

9 KJIACC

Kon
NpoBepsIeMOro
pe3yjabTara

6

HpI/IMeHHTB IIOJTYYCHHBIC YMCHU B ITPAKTHYCCKUX 3a/ladax

Biagete NOHATHSMU BIHMCAaHHOIO W LEHTPAJIBHOIO YIja, MCIOJIb30BaTh
TEOpEMBbl O BIMCAHHBIX YIJlaX, yriax MeXay XoplaMu (CeKyLUIMMH) U yrie
MEXIy KacaTeJIbHOW U XOpAOU IPH PEIICHUH I'€OMETPUYECKHX 3a/1a4
Bnaners MOHATHEM ONMUCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATh CBOWCTBA
OINMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4

[IpyuMeHATH MOJIy4EeHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKHUE
MOJACIN I 3aJad pPEaJlbHOM XU3HU U IPOBOAMUTH COOTBETCTBYIOLIUE
BBIYUCIICHUSI ¢ TIPUMEHEHUEM I000USU TPUTOHOMETPHH (TIONB3YACH, TIe
HE00X0/IMMO, KaJIbKYJISATOPOM)

IIpoBepsiemble MpeaAMeTHbIE Pe3YJbTAThHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

['eomeTpus

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIMM OCTPBIX YIVIOB, HAXOIUTh C HX
IOMOUIbI0  PA3JIUYHbIE  AJIEMEHThl  HPSIMOYTOJIBHOIO  TPEYrojbHUKA
(«peleHne NPSMOYIOJIBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momouibro
KaJbKYJISTOPA) JUIMHBI U YTJIBI JJ1s1 HETAaOJUYHBIX 3HAUYCHHH

6.2

6.3

ITonb3oBaTbcs dbopmynamu MPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJII HAXOXKICHUS COOTHOLLIEHUN MEX]y
TPUTOHOMETPUYECKUMHU BEJIMYMHAMU

Hcnonp3oBaTh TCOPEMbI CHHYCOB H KOCHHYCOB [JII HaXOXICHHA

pa3IMYHBIX D3JEMEHTOB TPEYroJbHUKA («pPELICHHE TpPEYyTrOJIbHUKOBY),
MIPUMEHSATH UX TIPU PEIICHUH T€OMETPUIECKUX 3a/1a4

6.4

6.5

6.6

Bnaners moHsATHAMH 1peoOpa3oBaHUS  MOAOOMSA, COOTBETCTBEHHBIX
AIIEMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaTbecs cBoOMCTBaMH  10Oa00Us
NPOM3BOJIBHBIX (PUTYp, yMETh BBIYMCIATH [UIMHBI W HAXOIUTh YIJIBI Y
noo0HbIX (uryp. IlpumeHsTh cBOMCTBA 000U B MPAKTUYECKUX 3a]1auaX.
YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

[Tonb3oBaTbcs TeopeMaMd O TMPOU3BEACHHH  OTPE3KOB  XOpA, O
MPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBaJIpaTe KacaTeIbHOU

[Tonp3oBaTbcss BEKTOpaMM, MOHUMATh UX I'€OMETPUUYECKU U (pu3ndeckuit
CMBICJI, IPUMEHATh MX B PEIICHUHM F€OMETPUYECKUX M (PU3MUECKUX 3ajad.
[IpuMeHsTh CKalspHOE IMPOU3BEIEHUE BEKTOPOB JJISl HAXOXKIACHUS JJIUH U
yIJI0B

6.7

ITons30BaThCA MCTOIOM KOOpAWHAT Ha IIJIOCKOCTHU, IMPUMCHATH C€ro B
PCHICHUN TCOMETPUUCCKUX U NPAKTUYICCKHUX 3aJiayq




6.8

Biagets NOHATHAMM IIPaBUIBHOIO MHOTI'OYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBl YT OKPYKHOCTM M DPAJMAaHHOM MEpbI yIia, YMETb BBIYUCIATH
IJIOWaAs Kpyra u ero 4vacre. I[IpuMeHATH IOJIydYEeHHBIE YMEHHS B
[IPAaKTUYECKUX 3a/1a4ax

6.9

6.10

HaxonuTh ocM WIM LEHTPHl CUMMETPUH (DUTYp, TPUMEHATH JIBUIKCHUS
IIJIOCKOCTH B IPOCTEHIINX CIIydasx

[IpumMeHsATh MOTy4YeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMAaTHUECKHUE
MoOJeIu Mg 3aJad pealbHOM JKU3HU M TPOBOJIUTH COOTBETCTBYIOIIHE
BBIUMCJICHUS] C MPUMEHEHHEM IMOJ00USIM TPUTOHOMETPUUYECKUX (YHKIIHMA
(MOMB3YSACh, T/I€ HEOOXOUMO, KATBKYIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
6 ['eomeTpust
Hauanbuele nmoHAtus reomerpuu. Touka, mpsimasi, OTPe3OK, JIyd. Yroi. Buubl
6.1 yrioB. BeprukanbHele M CMexHbIE YIubl. buccekrpuca yrua. Jlomanas,
MHOTOYroJbHUK. [lapanienbHoCTh ¥ epIEHANKYISIPHOCTD MPSMBIX
6.2 Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM cuUMMETpuH. [Ipumepsl
’ CHMMETPHH B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TOCTPOEHHUS C TIOMOILBIO HUPKYJISA U JuHEKu. TpeyronbHuk. Bricora,
’ MenuaHa, OMCCeKTpUca, UX CBOMCTBA
6.4 PaBHOGeipeHHbIN U PaBHOCTOPOHHHMM  TPEYrOJbHUKHU. HepaseHctBO
’ TPEYroJIbHUKA
6.5 CBoOiiCTBa M TPU3HAKK PAaBHOOEIPEHHOTO TpEeyroyibHUKA. [Ipu3Haku paBeHCTBA
’ TPEYTOJIBHUKOB
6.6 CpolicTBa M NpPHU3HAKMA NapajUIedbHBIX NpsAMbIX. CyMMa YIVIOB TPEYrOJIbHHKA.
’ Bueunue yribel TpeyrojabHuKa
[IpsmoyronbHblli  TpeyroJbHHK.  CBOHCTBO  Me€QuaHbl  NPAMOYTOJIBHOTO
6.7 TPEYroJIbHUKA,  TPOBEIEHHOM K  rumoreHy3e. IIpu3Hakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOyTronbHbIN TpeyrojibHUK ¢ yrioM B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OOJbIIEM Yrjie M OO0JbIlIeld CTOPOHE TPEYroIbHHKA.
[TeprieHAUKYIIAp ¥ HAKJIOHHAS
6.9 I'eomeTrpuueckoe mecto Touek. bruccexkTpuca yria u cepeJuHHbIN NEPIEHIUKYIIAP
’ K OTPe3Ky KaK F€OMETPUYECKHE MECTa TOUEK
6.10 OKpyXHOCTb M KPYT, XOpAa U AUAMETP, UX CBOMCTBA. B3auMHoe pacmnonoxeHue
' OKpPYXHOCTH U npsiMoii. KacaTenbHas u cexyias K OKpyKHOCTH
6.11 OkpyXKHOCTb, BIHMCAaHHas B Yroi. BrnucaHHas W onucaHHas OKPYXHOCTH
' TPEYTrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 ['eomeTpust
6.1 Yersipéxyronpauku. [lapamenorpaMm, ero Npu3Haku U CBOMCTBA
6.2 [TpsimoyronbHUK, poMO, KBaJpaT, X IPU3HAKU U CBOMCTBA




63 Tpamenusi, paBHOOOKasi Tpamerusi, €€ CBOWCTBa M Npu3HaKH. [IpsMoyroibHas
' Tpanenus
6.4 Meron yaBoenuss menuanbl. llenTpanbHas cummerpusa. Teopema daneca u
' TEOpeMa O MPOIOPIHOHATBHBIX OTPE3KAX
6.5 CpenHue TMHUYU TPEYTOJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojbHUKa
6.6 [MonoGue TpeyroabHUKOB, KO3 ¢uiueHt mnoxobus. Ilpusnaku nomobus
' TpeyroiabHUKOB. [I[puMeHeHre mogo0usl P pelIeHnH MPaKTHUECKUX 3a1a4
6.7 ®opmyibl AJ1s IUIOLIAAN TPEYToJIbHUKA, NTapajuleorpaMMa, poMda U Tpaneuun
6.8 CBoiicTBa omiaaer reoMeTpudeckux Guryp. OTHOIICHHUE TIOMIAeH TT0TI00HBIX
' ¢duryp
6.9 Brluucnenue 1miomaneld TPEYroJbHUKOB M MHOTOYIOJBHHKOB Ha KIJIETY4aTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPAKTUYECKHX 33/1a9
CuHyCc, KOCHMHYC, TaHI€HC OCTPOTO yrja MpsSMOYIOJbHOTO TpPEYroJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpHYecKHe (YHKIIUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ LEHTPAIBHBIE YIUIBI, YIOJI MEXKJY KacaTeIbHOM U XOPAOU. YTIIbI
' MEX]ly XOpJaMH U CEKyIIUMHU
6.13 BrnucanHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKH
6.14 B3anmHoe pacnonokeHue OByX okpykHocTeil. Kacanme okpykHocteit. OOmue
’ KacaTeJIbHBIE K IBYM OKPY>KHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3J1eMeHT COAepPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, taureHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOeCTBO. DOpPMYJIbI IPUBEIECHUS
60 Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M TeopemMa CHUHYCOB. PemieHue
' MIPaKTUYECKUX 3aJ[ay C UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanne mogodus. [Togodre cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 MpOM3BENEHHM OTPE3KOB XOpZ, TEOPEMBI O IPOU3BENEHUU OTPE3KOB
' CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeabHOU
Bektop, miuHa (MOAyNb) BEKTOpa, COHANpaBiICHHBbIE BEKTOPHI, MPOTHBOIOJIOXKHO
6.5 HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,
' ornepanuy HajJ BEKTOpaMu. Pa3jokeHue BEKTOpa IO JABYM HEKOJIMHEAPHBIM
BEKTOpaM
6.6 Koopnunarser Bektopa. CKaJsipHOE MPOU3BEIECHHE BEKTOPOB, IPUMEHEHUE s




HaXOXICHH: JJIMH U YI'JTIOB

JlekapToBbl KOOpAWHATBI HA IUIOCKOCTU. YPaBHEHUs IMPSIMOW M OKPYKHOCTH B

6.7 KOOpIMHATAX, MEPECEUECHUE OKPYKHOCTEM W TPSAMBIX. MeToa KOOpAWHAT U €ro
MIPUMCHCHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHT
6.9 JnuHa okpyxHocTH. ['pagycHas W paaMaHHas Mepa yria, BBIYMCICHUE MJIUH YT
’ OKPY/KHOCTEH
6.10 [Tnomane kpyra, cekropa, CErMeHTa

6.11

JIBWOKeHUsS TUIOCKOCTM W BHYTPEHHHE CHUMMETpuHM Guryp (d7eMeHTapHbIe
npencrapieHus). [lapamiensHelil nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'2 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
IMPOT'PAMMBbI OCHOBHOT'O OBIIETI'O OBPA30BAHUA

Kon
NpoBepsIeMOro
TpedoBaHMS

IIpoBepsiembie TPeOOBaHUSA K NPeIMETHBIM pe3yibTaTaM 0CBOCHUSA
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0
oOpazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOYKECTBO, ITOAMHOXECTBO, ONEpalUH
Ha/l MHOXECTBAaMH; YMEHHE ONEPHPOBATh MOHATHAMMU: Ipad, CBSI3HBIN rpad,
JIepeBo, LUKJ, MPUMEHATh UX MPH PEeIIeHUH 33/a4; YMEHHE HUCIOIb30BaTh
rpagueckoe MpeJCTaBICHUE MHOXKECTB JJII OIUCaHUsA pealbHbIX
IPOIIECCOB U SBJICHUH, TP PELICHUHU 33734 U3 IPYTrUX YUeOHBIX MPEAMETOB

YMeHHne onepupoBaTh IOHATHAMM: ONPEAEICHUE, AaKCHUOMa, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHUE  pAClO3HAaBATb  UCTUHHBIE U JIOXKHBIE
BbICKA3bIBaHUs, IPUBOAUTH IIPUMEPBl M  KOHTPIPUMEpPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BbICKa3bIBaHUM

YMeHHue OnepupoBaTh IOHATHAMH: HATypalbHOE YHCIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HAaTypaJbHbIX YMCEJ, IPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO, MOAYJb YUCIa, OOBIKHOBEHHAs APOOb U JE€CATUYHAs JPOOb,
CTaHJAPTHBIA BHJI YUCIA, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(MeTUYECKH KBAJpPaTHBI KOPEHb, YMEHHE BBINOIHATH ICHCTBUS C
YUCJIaMHM, CPaBHHUBATh M YIOPSAJOYMBATH YWCIA, MPEACTABIATh YMCIA Ha
KOOPJIMHATHOM MpPSIMOM, OKPYIVIATH 4YMCJIA; YMEHHE J€lIaTb NPUKHUIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHHne onepupoBaTh IOHATUSAMH: CTENEHb C LEJIbIM I0Ka3aTeseM,
apu(METHYECKHI KBapaTHBI KOPEHb, MHOTOWIEH, anredpandeckas qpoob,
TOKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH cTeneHu Oouiblie
€IMHHULIbI; YMEHHE BBINOJHATh pacu€Tsl Mo (opmynaMm, mpeodpazoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUNH W BBIPAXKEHUH € KOPHIMH,
Pa3ioKEHNE MHOTOYWIECHAa Ha MHOXHUTENIH, B TOM YHUCJIE C UCIOJB30BAaHUEM
(bopMyn pa3sHOCTH KBaJIpaToB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OnepupoBarh IOHATHUSMU: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOW MEPEMEHHOMW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOI;
YMEHHME pelaTh JIMHEHiHble M  KBaJpaTHbIE YypaBHEHHs, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUM, TUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluMoOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MHCIIE IpU
pelIeHUH 3aJad U3 JAPYTUX MPEIMETOB M MPAKTUYECKHX 3a7ay; YMEHHE
WCIIOJb30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAWHATHYIO IUIOCKOCTh IS
M300paKeHUsl pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMH: (YHKUMA, Ipaduk (GYHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, HPOMEXYTKH BO3pacTaHMS,




yObIBaHMs, HauWOOJIbIIEC WM HaMMEHbIEe 3HauYeHHs (YHKIUHW;, YyMEHHE
ONEpPHUPOBATH TMOHATHAMHU: TpsiMas PONOPIHUOHATIBHOCTh, JIMHEHHAsS
¢bynkuus, kBaapatuyHas (yHKIUSA, oOpaTHas MPONOPLUUOHAIBHOCTS,
napaboJa, runepoosa; yMeHue CTpOuTh rpaduku (QyHKINH, HCIOIb30BaTh
rpagukn A7 OmpeneNeHus CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIs
pelieHus 3ajad M3 APYrHuX YYeOHBIX MPEIMETOB U peajbHOM KHU3HU;
yMEHUE BbIpaxaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y BeTHUYUHAMU

YMeHue onepupoBaTh MOHSATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHIecKas
U TEOMETpUYECKass IPOrpecCHH; YMEHUE UCIOJIb30BaTh CBOWCTBA
1OCJIe0BaTeIbHOCTEH, (POPMYIIBI CyMMBI U OOIIErO YjeHa MPU PELICHUU
3aja4, B TOM YHCJE 33734 U3 JIPYTHX y4EOHBIX NMPEIMETOB U pealbHOU
KHU3HH
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YMeHue pemath 3aJja4d pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, 10JIU U
4yacTH, JBU)KEHUE, padoTy, LIEHy TOBAPOB U CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJadyd M3 O0O0JacTH YNpaBICHUS JUYHBIMA M CEMEWHBIMU
(buHaHCaMM); YMEHUE COCTaBJISATh BbIpAXKCHUs, YpaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJadd, MCCIEAOBAaThb IIOJyYEHHOE pEIICHUE H
OLICHUBATh MIPaBJI0N0I00HOCTD MOIYYEHHBIX PE3YIbTaTOB

YMeHHue onepupoBaTh MOHATHIAME: (QUTYpa, TOYKA, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, PABHOOCAPCHHBIA W
PaBHOCTOPOHHHI TPEYTOJIbHUKH, TPSIMOYTOJILHBIA TPEYTrOJbHHUK, MEIUaHa,
OuccekTpuca " BBICOTA TPEyroJIbHUKA, YeTHIPEXYTOIBHHK,
napajuIesIorpaMmM, poMO, MPSMOYTOIBHHK, KBaJPaT, TPACIUI; OKPYKHOCTD,
KpyT, KacaTeJIbHAs, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTYypaMu; YMCHHE
pemath 3a/a4d, B TOM YHCIE M3 MOBCEAHECBHOW J>KMU3HHU, Ha HaXOXKICHHE
TCOMETPUYCCKUX BEIIMYMH C NMPUMCHCHHEM HW3YYCHHBIX CBOWCTB (QUTYp H
(dakToB

YMeHue omnepupoBaTh IMOHATHUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPECYTrOJIbHUKOB, MapalyICJIbBHOCTh W TMNEPINCHAUKYIAPHOCTE HNPAMBIX, YI'OJ
MEXy MPSIMBIMH, TIEPIICHAUKYIISAP, HAKIIOHHAS, IPOSKIIUs, ofgooue huryp,
NOJO00HBIE TPEYTrOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOUYKA M TIPSIMON;
YMEHHE Ppaclo3HaBaTh pPABEHCTBO, CHUMMETPUIO H Tmojodue ¢uryp,
MapaJUIENbHOCTh U IMEPIEHIUKYIIIPHOCTD IIPSMBIX B OKPYIKAIOIIEM MUPE

11

YMeHne omnepupoBaTh MOHATHUSAMHU: AJUHA, PACCTOSHUE, Yroi (BeIMYHHA
yria, CAHYC U KOCHHYC yIJla TPEyTrOJIbHUKA), TUIOIA/lb; YMEHUE OLICHUBATh
pasMepsl IPeAMETOB U 00BEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE IPUMEHSTh
dbopMyIbI IEpUMETpa U TIOIIATH MHOTOYTOJILHUKOB, JJIMHBI OKPYKHOCTH U
wioniaaM Kpyra, o0bemMa NPSIMOYTOJBHOTO Tapajielenunena; yMeHHe
IIPUMEHATH NIPU3HAKU PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHHKa, Teopemy lludaropa, TpuroHomeTpudeckue COOTHOIICHUS
JUIS1 BBIUMCIIEHUS JUIMH, PACCTOSIHUH, IIIOMIaAen
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Ymenue  u3zo0paxkaTb  IUIOCKME  (QUIYpsl M HUX  KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE (HUIYpPHl OT PpYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HWJIM CUMBOJIbBHOMY
OITMCaHHIO
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YMeHne onepupoBaTh MOHATHSAMH: MPSMOYTOjbHasi CHUCTEMa KOOPAMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOpa Ha
YUCJIO, CKAJIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE MCIIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI JJIs NPEACTABICHUS AAHHBIX M PELICHMs 3a7ad, B
TOM YHCJIE U3 JPYTUX Y4EOHBIX IPEIMETOB U PEAbHOM KU3HU

YMeHue onepupoBaTh MOHITHIMU: CTOJIOUKOBBIE U KPYTOBBIC THATPAMMBI,
TaOIHIIBI, CpeIHee apu(MeTrHIecKkoe, MeIuana, HauooJbIee 1 HauMEHbIIIEe
3HAYEHHWs, pa3Max  dYWCIOBOro  Habopa;  yYMEHHE  W3BJCKATh,
MHTEPIIPETUPOBATh U NMPeoOpa30BbIBaTh MH(OPMALMIO, IPEJICTABICHHYIO B
TaONMUIIAaX ¥ Ha JAMarpamMmax, OTPa)Karollyl CBOWCTBA U XapaKTEPUCTHKH
PCAIBHBIX IPOLOCCCOB H XBHGHI/H\/’I; YMCHHUE paclio3HaBaTb HW3MCHYHBLIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

YMeHue omnepupoBaTh TMOHATHAMH: CIy4alHBIM OMBIT  (CITy4YaiHBINA
OKCIIEPUMEHT),  dJJEMEHTapHOe  COObITHE  (DJIEMEHTApHBIA  UCXOH)
CIIy4aifHOTO OTbITa, cly4ailHOoe COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE
HAaXOJUTh  BEPOSTHOCTH  CIY4YaHBIX  COOBITUM B OMBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelaTh 3a/adyu
METOJIOM OpraHM30BaHHOIO Iepedopa U C UCIHOJIb30BAaHUEM IpaBUIIa
YMHOXEHHS; YMEHHE OIICHHBATh BEPOSTHOCTH pEalbHBIX COOBITUH H
ABJIEHUM, MOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX U MaJlOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HHM;, 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN M €ro
POJIBIO B MACCOBBIX SIBJICHUSX
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YMenue BLI6I/IpaTB MOAXOASIINH PISy‘lCHHBIfI METOJ AJId pCHICHUA 3a1a4H,
MNPpUBOAUTL IHIPUMEPBI MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC H
JKU3HHU, PaCIIO3HABATb IIPOABJICHUC 3dKOHOB MATCMATHUKU B HCKYCCTBC,
OIMUCBIBATH OTACJIBHBIC BBIJAIOIIUCCA PE3YJbTAaTbl, IOJYUCHHBIC B XOJIC
Pa3BUTHA MATCMATUKH KAaK HAYKH, IIPUBOAUTH IMPUMCPBI MATEMATUUCCKHUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOH U BCGMHpHOﬁ HUCTOpUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMeHT cOAepPKAHUS
1 Hucna 1 BBIYUCIEHUS
1.1 HarypanbHsle u nensle yncia. [Ipu3Haku 1eIMMOCTH LENbIX YACET
12 OOBbIKHOBEHHBIE U JAECATUYHBbIE APOOU, MPOIEHTHI, OECKOHEYHbIE MEPUOTUUYECKHE
npobu
1.3 PanmonansHbie yncna. ApudmMeTndyecke onepaluu ¢ palioHaIbHbIMU YHCIaMH
1.4 JlelicTBUTENBHBIE YUCTa. Apu(MeTHIECKUE ONepaliy C IeHCTBUTEIbHBIMUA YACITaAMU
L5 [TpuOnmxEHHbIE BHIYMCIECHUS, IPAaBUJIa OKPYIJICHUS, IPUKHUIKA U OIIEHKA pe3ysbTara
' BBIUUCIICHUI
2 AnreOpandeckre BEIPOKCHHS
2.1 BbykBeHHbIE BbIpakeHHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)
29 Crenens ¢ nensiM nokazarenem. CTeneHs ¢ palMoHaIbHBIM Mokazarenem. CBOHCTBa
' CTeTeHH
23 MHoroueHsl
24 Anrebpanyeckas 1poOb
)5 ApudmMernuecknii KOpeHb HaTypaJlbHOW cTerneHH. J[eWcTBusS ¢ apudMeTHIecKuMu
’ KOPHSIMHM HaTypaJlbHON CTETIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Ienble 1 1poOHO-paLOHAIbHBIE YpaBHEHHs. CHCTEMBI U COBOKYITHOCTU YpaBHEHUIN
39 Lensie u npoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB
33 Pemenue TekcTOBBIX 3a1a4
4 YucnoBble HOCIEN0BATEILHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TTOCIEA0BATEIBLHOCTEH
4.2 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CIoKHBIX MTPOIEHTOB
5 OyHKINH
Oyukuwms, cnocoods 3axanus GyHkuuu. ['padux ynkunu. Obnacts onpeneneHus u
51 MHOecTBO 3HadeHuil Qpynkuuu. Hynu dynkuuu. [IpomexyTku 3HAKOMOCTOSHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl M MHUHUMYMBI (DYHKITHH.
Haubonbiiee u HanMeHblee 3HaUeHNEe (QYHKITUN Ha TPOMEKYTKE
6 Koopaunats! Ha IpSIMOU U IIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapTOBBI KOOPAUHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuyeckue GUrypsl 1 UX CBOWCTBa
7.2 TpeyroapHHUK




7.3 MHoOroyronbHUKH
7.4 OKpy>KHOCTb U KpYyr
7.5 N3mepenne reomeTpuuecKux BEJIMYNH
7.6 BexTops! Ha muIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaATUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IJIA1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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