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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
7 — 9 kmaccoB pazpaborana Ha ocHOBe DenepasbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NPEABSIBISAEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30BaHUSL.
Peanmuszanus  mporpamMMbl  oOecrieunMBaeT — OBJAJACHHE  KIIOYEBHIMH  KOMIIECTCHLUSIMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLTHXCS.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

I'eomeTpusl Kak OIMH M3 OCHOBHBIX Pa3[eiOB LIKOJIBHOM MaTE€MAaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYUTh H3y4YE€HUE CBOWCTB U pa3MepoB (QUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIOJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, [OKAa3aTelIbHYI0 JMHHUIO. LleHHOCTh u3ydyeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKI0YaeTCsl B TOM, YTO 00yJaroLuiics
YUYUTCS TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKICHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOYECHMS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJMTH
paccyXIeHHs «OT MPOTHBHOTO», OTJINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIHPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoi1 nenbro n3y4eHuss reOMETpPUH SBISETCS HUCIIONIb30BAaHUE €€ KAK MHCTPYMEHTA IIpU
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/ad, BCTPEUAIOIUXCS B pealbHOU
xu3HU. OOYyYaromuiicss MOJDKEH HAYYHTHCS OIPEICIIUTh TeOMETPUYECKYylo (Hrypy, omnmcarh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEIBHOIO YYacTKa, PacCUUTaTh
HEOOXOIUMYIO JJMHY ONTOBOJOKOHHOrO KaOensd uiau TpeOyeMmble pa3Mmepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YUYEHUH I'€OMETPHH.
[lpu pemeHum 3agad  MPAKTHYECKOTO  XapakTepa OOYYAroOIIUICS  yYUTCS  CTPOUTH
MaTE€MaTU4eCKUEe MOJCIHM pPEAIbHBIX JKU3HEHHBIX CHUTyalldd, IPOBOAWTHL BBIYUCICHUS U
OLICHUBATH aJICKBATHOCTH IOJYYEHHOIO pe3yJsbTaTa.

KpaiiHe BakHO MOJUEPKHUBATH CBA3M T€OMETPUU C JPYTMMU YYEOHBIMHU IpEIMETaMH,
MOTHUBHpPOBaTh  HCIOJB30BAaTh  ONpPENEIIEHHUS TIEeOMETPUYECKHX (QUryp M  MOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHHUKE. DTH CBsI3U Hanbosee
APKO BUIHBI B TeMax «BekTopb», « TpUroHoMeTprudeckue COOTHOWEHU», «MeTo KoopaAruHaT»
u «Teopema [Iudaropar.

VY4eOHnbIil kypc «['eomeTpus» BKIIIOYAET CIEIYIOIIME OCHOBHBIE Pa3Jesibl COJEp>KaHUS:
«l'eomerpuueckne GuUrypsl W HX CBOHCTBa», «VI3MepeHHE TIeOMETPUYECKHX BEITHUUHY,
«JlexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTopb», «/IBWJKEHHsS  IIJIOCKOCTHY,
«IIpeobpazoBaHus OIO0US.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B cootBerctBun ¢ YueOnbim mmanom ['KOY AO «B(c)OLI Ne 10» nma 2025 - 2026
yueOHbI TOoA (OCHOBHOE ofmiee oOpa3oBaHue, o4yHas (opma OOyueHus C HPUMEHEHUEM
JUCTAaHIIMOHHBIX TexHosorui) u KanennapueiM ydueOHbIM rpaduxom Ha 2025 - 2026 yueOHbIA
T'OJI Ha M3yYeHHE NPeMETa T€OMETPUU OTBOIUTCSL:

Kaace Bcero 3a rog AyIUTOpPHBIE Yachl Yacsl 1is
Heneas/ron CaMONOATOTOBKH
HeIeJIs/To
7 Knacc 68 2/34
8 Kiracc 68 1/34 1/34
9 kacc 68 1/34 1/34




COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHple nmonsTus reomerpun. Touka, npsimas, OTpe3OK, Jyd. Yros. Bunabsl yrios.
BeprukanpHple UM CMEXHBIE yIubl. buccekrpuca ymia. JlomaHas, MHOIOYIOJbHUK.
[TapaymienbHOCTD U NEPIEHIUKYIAPHOCTD MIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [IpuMepsl cuMmeTpuu
B OKpPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO ILMPKYJIs M JuHeiliku. TpeyronbHuk. Boicora,
MenuaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKM DPAaBHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU MapajuleNbHbIX NpsiMbIX. CyMMa yriioB TpeyrojbHuKa. BHemHune
YIJIBI TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
IIPOBEAEHHOW K runoreHyse. IIpusHaku paBeHCTBA IIPSAMOYTOJIBHBIX —TPEYTOJIBHUKOB.
[IpsiMOYyTOJIbHBIN TPEYTOJIBHUK C YIioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0oJIbIlIeM yrie U 60blIei cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yrina W CEpeAVHHBIM INEPHEHIUKYISAP K
OTpE3KYy KaK FréOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBoilcTBa. B3aumHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyKHOCTH. OKpY»KHOCTb, BIIMCaHHas B
yroj. BrincanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro HNpu3HAKM W CBOMCTBA. YacTHbIE cCiydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroapHUKOB, KOdpduimenT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a]1ay.

CaolicTBa miom@aae reomerpuueckux ¢uryp. @opmyibsl Ais MIIOWEAAN TPEYToJIbHUKA,
napaiuenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IIael MoJ00HBIX GUryp.

Borunicnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJieT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu pemeHur MPaKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVIa NPSMOYTOJBHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmun yrios B 30, 45 u 60°.

BnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIIbl MEXKIY
XOpAaMH U CeKyluMH. BrucanHble W onucaHHbIE YETHIPEXYTONBHUKH. B3aumHoe
pacrioyio’)keHre ABYX OKpyxkHocTed. Kacanue okpyxnocTei. OOmme kacarenbHble K IBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Ttanrenc yrioB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. POPMYJIBI IPUBEACHHUS.



Pemienne TpeyroibHuUKOB. TeopemMa KOCHMHYCOB M TE€OpeMa CHUHYCOB. Pelienue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJJpare KacaTeJIbHOM.

BexTop, anuHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHbIM BeKTOopaM. KoopauHaTel BEKTOpa.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YTIJIOB.

JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH. YPAaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. ['pajlycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIUH AYT OKpyxHocTell. [momane kpyra, cektopa, cerMeHTa.

JIBIOKEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUTyp (IIeMEHTapHBIE TIPEICTABICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS NpOrpaMMbl y4eOHOro Kypca «l'eomerpusi»
XapaKTEepU3yITCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NPOSIBJICHUEM HHTEpeca K MPOLUIOMY U HACTOALIEMY POCCHUMCKOM MAaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW MIKOJIbl, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpakJIaHWMHA W peau3alliid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM IOCTHKCHHN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HM JIJIS1 YCTICIIHON MPOo(deCCUOHATBHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAGKTOPHUH O0pa30BaHUA U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHATBHOMY M JCTETHYECKOMY BOCIPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IeHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATeNbHOCTH, HTAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEMAaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTE€MaTUYeCKHe 3HAHHS B HWHTEpPEcCax CBOETO 3J0POBbBA,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXPAaHHOCTH OKpYKaroIIell cpepl, TUIAHUPOBAHUS TIOCTYNIKOB W OIEHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPYIKAIOIIEH Cpebl, OCO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K N3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEAEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JI€ATeIbHOCTh, B TOM YHUCJIE€ YMEHHE YUUTHCA Yy APYTrUX
JrozIel, puoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH W3
OMBITA IPYTHUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHWCJIE paHee HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA:

Ba3zoBble JJornueckue aeiicTBHA:

° BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIY TOHIATHAMH, (OPMYJIUPOBATh ONPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUus u
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

° BOCIPUHUMATh, (OpPMYIHpPOBaTH U MPEeOoOpPa30OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpUIIATEIIbHEIC, SMHIUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,
° BBISIBJISTh MAaTEMATHYSCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUYHS B (paKTax,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeylaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

o JIeaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o pa3bupatrh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIpsIMbIe U OT MPOTHUBHOTO),

MPOBOANWTH  CAMOCTOSTEILHO  HECIIOKHBIE  JIOKA3aTeJIbCTBA  MAaTEMAaTUYECKUX  (aKTOB,
BBICTpAauUBaTh AapryMEHTAllMI0, TMPUBOJUTH TPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYXICHHUS,

. BBIOMpaATh CIOCOO pemieHus y4eOHOHl 3amaunM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € YY4ETOM CaMOCTOSITETFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciien0BaTeIbCKHE AeiCTBUS:

. UCIONIb30BaTh  BOMPOCHl  KaK  MCCIENOBATENbCKUI ~ MHCTPYMEHT  TO3HAHMUS,
(GbopMyJIIpOBaTh BOMPOCH], (UKCHPYIOIIAE IPOTHBOPEUHE, MPOOJIEMYy, CaMOCTOSITEIHLHO
YCTaHaBIMBATh UCKOMOE U JaHHOE, (HOPMHUPOBATH THIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHE;

° MPOBOJNTH IO CaMOCTOSITEIIPHO COCTABJICHHOMY IUIAHY HECIOXKHBIA DSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTHYeCcKoro OO0BEeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

. CaMoCTOSITeNNEHO (OPMYIUPOBATh OOOOIIEHHSI M BBIBOJBI 110 Pe3yJbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U
0000I1IEHHI;

° MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIABUTAThH MPEANIONIOKECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

. BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTH MH(POPMAIIUHU, TAHHBIX, HEOOXOIUMBIX IS
pELIeHNS 3a1a4H;

. BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM MPECTABICHHUS;

. BbIOMpATh GOpMy MpeaCcTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBAThH pellaeMble 3ajadn
CXeMaMH, AMarpaMMaMH, HHOU rpadukoi u ©X KOMOMHALMSIMY;

. OLICHHMBATh HAAE&XKHOCTh MHMOpPMAIMK MO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEJIEM WU

c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENBLHO.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

o BOCHPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U LEISIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHUCHhMEHHBIX
TCKCTAaX, JdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHLIfI
pe3yJbTarT;

o B X0/i€ OOCYXKIEHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TE€MbI, TPOOIJIEMBI,
pemaeMoﬁ 3aa4yM, BBICKA3bIBaTb MACH, HAILICJICHHLIC HA IMOUCK PCHICHHUA, COIIOCTABJISATL CBOU
CYXKIEHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

o NpCACTABIATL PC3YyJIbTAaThl PCHICHUA 3aJjda4u, SKCIICPpUMCHTA, HCCICAOBAHHA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud U
O0COOEHHOCTEHN ayAUTOPHH;

. IIOHUMATh U UCNOJIb30BaTh IPEUMYILIECTBA KOMAHIHOW U MHJMBUIYaJIbHOU pabOThI Ipu
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a/ay;
. IIPUHUMATDH LI€Jb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATH OPraHU3allMI0 COBMECTHOU

paboThl, pacnpeenaTh BUIbl padoT, JOroBapuBaThCs, 00CYKJIaTh IIPOLECC U PE3YJILTAT PadOTHI,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

o y4acTBOBATh B TPYHIIOBBIX (popMax paboThl (00CYXIeHUS, 0OOMEH MHEHHSMH, MO3TOBBIC
LITYpMBbl M JIPYTHE), BBINOJHATH CBOIO 4acTb pabOThl U KOOPAMHHUPOBATH CBOM JIEUCTBUS C
JIpYTMMU 4IEHAMH KOMAHJIbI, OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMH HPOIYKT IO
KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PeryssiTuBHBIE YHUBepPCAIbHbIE YUeOHbIE 1eHCTBUSA:

Camoopranusaunus:

o CaMOCTOSITENIFHO COCTAaBJIATh IUJIaH, AJTOPHUTM pEUICHHs 3agadd (WU ero 4acTb),
BBIOMpATh CIIOCOO PEHICHUs C y4ETOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.
CaMOKOHTPOJIb, SMOLMOHATbHBII MHTEJJIEKT:

L4 BJIaACTh criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IpoHecca U pe3yjibTaTa PCHICHUSA
MaTeMaTH4eCKOun 3aga4u,
L4 npeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IPH PCIICHHUU 3adadu, BHOCHUTH

KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPY/AHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH IOCTABIECHHOW LEIW U YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OMBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kJjacce oOydaroumuiics MOMYYUT CIEIYIOIIUE NpEeAMETHbIE
pE3yJIbTaThI:

Pacno3naBate HW3ydeHHBIE Te€OMETpHUYECKHMEe (UTYpBl, OINpeneniaTb WX B3aUMHOE
pacrosoxeHue, M300paxkaTb TreoMeTpudeckre (UTYphl, BBIIOJHATH YEPTEXKU IO YCIOBUIO
3amaud. M3MmepATh JIMHEHHbIE W YIVIOBbIE BEIMYMHBL. Pemare 3a1ayv Ha BBIYUCIICHUE IJIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH NPEIMETOB B PEabHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBI.

CTpouth 4epTekM K F€OMETPUUECKUM 3a/1adaM.

[lonp30oBaTbCs NpHU3HAKAMHM PpABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh NPU3HAKH U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB PU PEIICHUH 3a/1a4.

IIpoBOINUTE TOTHUYECKHE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.



[Tosmp30BaTbCAd NpPHU3HAKAMM DPABEHCTBA IPSIMOYTOJIBHBIX TpPEYTOJIBHHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TpPEYrolbHUKA, B PELIECHUU
TFEOMETPUYECKHX 3aad.

OmnpenensaTs NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYTOM IIPSMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHWCIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB B
FEOMETPUYECKHX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl YIVIOB  TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPH IEPECEYCHUU JBYX IapauIeIbHbBIX
IpsIMBIX CeKylIel. PemaTe npakTuyeckue 3aa4n Ha HaX0KJICHUE YIJIOB.

Brnazners mOHATHEM reOMETPHUYECKOTO0 MECTa TOUEK. YMETh ONpPeesaTh OMCCEKTPUCY yriia
Y CEpEIVHHBIN NEPIEHINKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

@opMyIupOBaTh ONPEIEIICHUST OKPYXKHOCTH U Kpyra, XOpAbl U JHaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILIECHUN 3a]au.

Bragerp moHsATHEM ONUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh HaXOAUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYrOJIbHUKA IIepeceKkatoTcs B
OJIHOM TOYKE, U O TOM, YTO CEpEIMHHbIE MEPHEHAMUKYJSAPHl K CTOPOHAM TpPEyrojbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Brnamerp noHsATHEM KacaTelnbHOM K OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTEJIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaTbcs  NPOCTEMIIMMU TEOMETPUYECKMMHM  HEpPaBEHCTBAMH, IIOHMMATh UX
IIPAKTUYECKUNA CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOEHHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koniy oOyuenus B 8 kjacce oOydaromuiics MHOJYYUT CIEIyIOIIUE MpeAMETHbIE
pe3yNbTaTh:

Pacnio3sHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, UX DJIEMEHTBHI, IOJIb30BaThCS HUX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3ajau.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIMaH TPEYrojbHHUKA (LIEHTpa Macc) B
peLIeHNH 3a]1a4.

Brnaners nmoHsATHEM CpEeIHEN JIMHUM TPEYTrOJbHHKA U TpalelMH, IPUMEHATh UX CBOMCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBatecs Teopemon daseca M TeopemMou o
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/1ad.

[TpuMeHsTh pU3HAKU 10J1I00US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aau.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHUs reOMETPUYECKUX U MPAKTHUYECKHX
3ana4y. CTpOUTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3a/adaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagerp moHATHSIMH CUHYca, KOCMHYCa W TaHTE€HCAa OCTPOro yrija MpsIMOYTOJbHOIO
TpeyrojabHuKa. [101p30BaThCS 3TUMU MOHATUSIMHU JUIsl PELIEHUS TPAKTUYECKUX 3aad.

Boruncnsate  (pasnuyHBIME - criocoOaMM)  IUIOMIAJb  TPEYrojbHUKAa W IUIOMIA]U
MHOTOYTONBHBIX  (uryp (monb3ysch, TA€ HEOOXOIUMO, KalbKyliaTopom). [IpuMeHsATH
MOJTy4Y€HHbIE YMEHHSI B IPAKTUYECKUX 3a/1adax.

Bragerp NOHATHAMM BOMCAHHOTO M IIEHTPAJIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaxX, yIJax MEeXIy XOopJaMH (CeKyIIMMHU) U YIJIe MeXAy KacaTelbHOW U XOpAoi
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1ay.

Bnaners moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSATh CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJbHUKA IIPH PEIICHNUH 3a]1a4.

[IpyMeHsTh MONyuyeHHbIe 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IJIs
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUHUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOXOUMO, KaIbKYJISITOPOM).



K xoniy obOydyeHuss B 9 kJjiacce OOydYarOMMICS TMOJYYUT CICAYIOMNE TMPEIMETHBIE
pe3yibTaThl:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIVIOB, HAXOAWUTh C HUX IOMOIIbIO
pa3jMyYHbIE  3JIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJbHMKA  («pELIEHHE MPSMOYIOJIbHBIX
TPEyroJIbHUKOB»). Haxoaute (C mMOMOUIbIO KaJIBKYJIATOpPA) JUIMHBI M YIJIbl JUI1 HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbes popMysIaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHMSI COOTHOILIEHUN MEXly TPUTOHOMETPHUYECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HaXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («pELIEHUE TPEYroJbHUKOB»), NPUMEHSITh HUX IPU PELICHUH T€OMETPUYECKHX
3a1ad.

Brnaners nousTHsAMEU MTpeoOpa3zoBaHus MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonp30BaTbes cBOMCTBAMU 110100Us MPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIATH JAJIUHBI U
HAXOJUTh YTJIBI Y MOAOOHBIX ¢uryp. IlpuMeHsTh cBOMCTBA TOJO0MS B MPAKTHYECKUX 3aadax.
YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYDP B OKPY’KAIOLIEM MUpE.

ITonb30BaTbes TEeOpEMaMU O IPOU3BEIACHUU OTPE3KOB XOpJ, O NPOU3BEICHUHM OTPE3KOB
CEKyILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHHUMATh HMX TEOMETPUYECKUH M (U3WYECKHHA CMBICI,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKUX M (u3ndeckux 3ajad. [IpuMeHsTH CKansgpHoe
IIPOU3BE/IEHNE BEKTOPOB JJIsl HAX0XK/IEHUS JJIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €r0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHSAMM NPaBUIBHOIO MHOTOYIOJBHHMKA, UIMHBI OKPY>KHOCTH, UIMHBI JIyTH
OKPYXHOCTU M paJMaHHOM Mepbl yIJla, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4Yacrem.
[TpyMeHATH NOJIy4EHHBIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim LEHTpPHI) CUMMETPUU (UTYp, MPUMEHSITh JBUKEHHS IIJIOCKOCTH B
IIPOCTEHIINX CITydasx.

[IpyMeHsTh MOydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETpPUYECKUX (PYHKUUHN (TOIB3YSCh, II€ HEOOX0IUMO, KaJIbKYJISTOPOM).



TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

1.1\221 Haumenosanue pas/ie/ioB U TeM IPOTpaMMbl Beero Kourpoasnbie IIpakTuyeckne 00pazoBaTejbHbIE PeCcypChbl
paboTnI padoTnI (bubaunorexa IOK)
1 [Ipocreiimme reomeTpuyeckue GUTypsl U UX CBOHCTBA. 14 https://m.edsoo.ru/7f415e2e
H3mepeHne reOMeTpHYECKUX BETMIHH
2  TpeyrombHuKH 22 1 https://m.edsoo.ru/7f415e2e
3 | INapamnenbHble IpsMbIe, CyMMa YIJI0B TPEYroJbHUKA 14 1 https://m.edsoo.ru/7f415e2e
4 | Okpy>KHOCTh ¥ KpyT. ['eoMeTpruecKue mocTpoeHust 14 1 https://m.edsoo.ru/7f415e2e
5  IloBropenue, 0600IIEHNE 3HAHHUI 4 1 https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



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

Koaun4yecTBO 4acosB

DJIeKTpPOHHbIe (LM (POBbIE)

Iy‘; HaumeHoBaHHe pa3/ie/ioB H TeM IPOrPAMMBbI Beero Konrpoabnbie Ilpakrnueckue 00pasoBaTejbHbIE PECYPChI
padoThbI padoThbl (bubsmoreka IIOK)
1 | YerhIpEéXyroyibHUKH 12 1 https://m.edsoo.ru/7f417e18
2 Teopema Paneca u TeopemMa 0 IPONOPLIUOHATIBHBIX 15 1 hitps://m.edsoo.ru/7f417e18
0Tpe3Kax, MOA00HBIC TPEYTOIbHUKH
3 [Tnomans. HaxosxaeHue miomiaaei TpeyroibHIKOB 1 14 1 https://m.edsoo.ru/7f417e18
MHOTOYTOJBHBIX (uryp. [lnomaau mogo0HbIX HUryp
4 | Teopema ITudaropa u Hayaa TPUTOHOMETPHUU 10 1 https://m.edsoo.ru/7f417e18
VTI1bl B OKPYXXHOCTH. BriMcaHHbIE U OMTUCAHHbBIC
5  uerbipexyroibpHuku. KacarenbHbie k okpyxHocTH. Kacanue 13 1 https://m.edsoo0.ru/7f417e18
OKpYKHOCTEH
6  IloBropenue, 0600IIEHNE 3HAHHI 4 1 https://m.edsoo.ru/7f417e18
68, u3 HuX:
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME Aymut — 34 4. 6 0
C/m—34u.



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

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

13‘:)[ HaumeHoBaHue pa3jie/ioB H TeM HPOrPaAMMBbI Beero Konrpoabnbie Ilpakrnueckue 00pasoBaTejbHbIE PECYPChI
padoThbI padoTbI (bubsmoreka IOK)
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U CUHYCOB. Pelienue 16 1 https://m.edsoo.ru/7f41a12¢
TPEYTOJIbHUKOB
2 [TpeoOpazoBanue momodus. MeTpudeckue COOTHOIICHHUS B 10 1 https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
3  Bekropsr 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJAUHATHI HA TIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
5 [TpaBusIbHBIC MHOTOYTOJIBHUKH. J{mnHa OKPYKHOCTH 1 8 https://m.edsoo.ru/7f41al2c
oAb Kpyra. Berarcienue mioma e 1
6  JIBMKeHUS IUIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7  IloBropenue, 0000IICHUE, CUCTEMATH3AIMSI 3HAHUH 7 1 https://m.edsoo.ru/7f41al2c
68, u3 HuX:
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME Aymut — 34 4. 6 0
C/n—34u.



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

IMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon .
HpOBEpHEMOTD IIpoBepsiembie NpeAMETHBIE Pe3yJIbTAThI OCBOCHHsT OCHOBHOI
pesyabTaTa o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
6 ['eomerpus
Pacrio3naBath u3ydeHHbIe reoMeTpuueckre (GUrypsl, ONPEAesaTh UX B3aUMHOE
6.1 pacmookKeHue, U300pakaTh T€OMETPUIECCKIE (PUTYPHI, BBIOIHATh YEPTEIKU
' [0 yCJHOBUIO 3a1auyd. M3MepATh JIMHEHHBIE W YIJIOBBIE BEJIWYUHBL. Pemiars
3a/1a4d Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB
Henate TpyOyIO0 OICHKY JIMHEWHBIX W VYIJOBBIX BEJIMYUH MPEIAMETOB B
6.2 peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuuaTe pa3Mepsl TUX
00BEKTOB MO MOPSAIAKY BEIUUMHBI
6.3 CTpouTh 4epTekHu K F€OMETPUUECKUM 3aa4am
6.4 [Tonp30BaTbCcsi TpU3HAKAMU  PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BATh
' MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a]1a4
6.5 [IpoBOAUTH JIOTMYECKUE PACCYKIAEHUS C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
' TEOpeM
[Tonp30BaTbesi TpHU3HAKAMH PABEHCTBA IMPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
6.6 CBOMCTBOM MEIMAHbI, NMPOBEAEHHON K TUIOTEHY3€ MPSMOYTrOJIbHOIO Tpe-
YTOJIbHUKA, B PEHICHUU T€OMETPUUECKUX 3a7a4
Ornpenenars MapamuiebHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
6.7 ¢ HuMH cekymas. OmnpenensTh MNapaUieIbHOCTh MPSMBIX C  ITOMOIIBIO
PaBEHCTBA PACCTOSIHUK OT TOYEK OAHOM IPSAMOM 10 TOUEK APYTrOM MPsSMOU
6.8 Pemrate 3a1aun Ha KiIeT4aToi Oymare
[TpoBOAUTH BBIUKCIECHUS U HAXOAUTH YUCIIOBbIE U OYKBEHHBIC 3HAYCHHS YTIIOB
B F€OMETPUUYECKHX 33/1a4aX C UCIOJIb30BAHHEM CYMMBbI YIJIOB TPEYrOJIbHUKOB
6.9 U MHOTOYTOJILHUKOB, CBOMCTB yTJIOB, OOpa30BaHHBIX MPHU MEPECEUEHUH ABYX
MapajyieNbHbIX MPAMBIX CEeKylled. PemaTe mnpakTHUecKkue 3aaadyd  Ha
HAXOXJEHUE YIJIOB
Brnaners mnoHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpEeAesaTh
6.10 OHMCCEeKTPUCY YyTiIa M CEPEeIUHHBIN MEePIEeHAUKYISAP K OTPEe3Ky KaK TeoMeTpHu-
YECKHE MECTA TOYEK
@opMyIMpPOBATH OMpPEACNICHUS] OKPYKHOCTH U Kpyra, XOpJbl U JuaMerpa
6.11 OKPY’KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MIPUMEHSTH 3TH CBOMCTBA
MIPU PEIICHUHN 3a/1a4
Brnagets moHATHEM OMNMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
6.12 HaxoauTth e€ 1eHTp. [loap3oBarbes (I)aIfTaMI/I 0 TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIE
MEePIEHANKYJIISIPBI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE
Biamers moHsATHEM KacaTeNbHOM K OKPY’KHOCTH, IOJIB30BaThCS TEOPEMON O
6.13 MEePHNEHIUKYISIPHOCTA KacaTellbHOW U paauyca, MNPOBEAEHHOTO K TOUYKE
KacaHus
6.14 [Tonp30BaThbCsl MPOCTEHIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, MOHUMATh
' UX MPAKTUYECKUNA CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C IMOMOIUBIO LUPKYIS U

JIMHENKH




8 KUIACC

leOB::)(;II:’,MOFO IIpoBepsiemble NpeMETHBIE Pe3y.ILTATEI 0CBOEHNH OCHOBHOI1
pesyabTaTa o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
6 ['eomerpus
6.1 PacriosHaBaTh OCHOBHBIE BH[IBl  YETHIPEXYTOJIBHUKOB, MX OJIEMEHTHI,
' MI0JIb30BAThCSl X CBOWCTBAMM IIPH PEIICHUH F€OMETPHUECKUX 3324
6.2 [TpumeHATh CBOMCTBAa TOYKHM IIEPECEUYCHHsS MEAMaH TPEYroJbHHKa (LEHTpa
' Macc) B PeHICHUH 337a4
Brnaners monsTHEM CpeqHEN JTMHUN TPEYTrOJbHUKA U TPANICLUH, TPUMEHATh X
6.3 CBOWCTBA MpPU PEHICHHU TeOMEeTpuYeckux 3anad. [lomb3oBaThes Teopemoit
' Qaneca u TeopeMOH O MPOMOPIHOHAIBHBIX OTPE3KaX, MPUMEHATb HX JUIS
pELICHUS IPAKTUYECKUX 33134
6.4 [TpuMeHsATh NPU3HAKK MOJ00US TPEYTOJIBHUKOB B PEIICHHH T'€OMETPUYECKIX
' 3aj1a4
[Tonb3oBatbest Teopemoit Iludaropa s pemieHHss TeOMETPUYECKUX U
6.5 npakThudecknx 3agad. CTpPOUTh MAaTEMaTHYeCKYI0 MOJEIb B IPAKTUYECKHUX
' 3ajadax, CaMOCTOSITENIbHO JeNlaTh YepTEX M HAXOIUTh COOTBETCTBYIOIIUE
JUTUHBI
Bnanerp moHATHSAMH < CHHYyca, KOCHMHyca M TaHIEHCa OCTpOro yria
6.6 OPSIMOYTOJIBHOTO  TpeyroyibHuKka. [lob30BaThCs ATUMHU TMOHATHAMHU  JUIS
pelIeHHsI MPaKTHYECKUX 3a1a4
Bbruncnsare (pa3iauyHbIMEA COCO0aMH) IUIOMIAAb TPEYroJbHUKA W IUIOLIAIH
6.7 MHOTOYTOJIBHBIX (uUryp (mosib3ysch, TrAe HEOOXOIUMO, KaJbKYJISATOPOM).
[TpuMeHsTh MOJTyYeHHBIE YMEHHS B IPAKTUYECKHX 3a/1a4ax
Bnaners MOHATHUSAMH BINHCAaHHOIO M IEHTPAJIBHOIO YIJIA, HCIOJIb30BATh
6.8 TEOpPEeMBbI O BIMCAHHBIX YIJIaX, yIJax MEXAYy XOopAaMH (CEeKyILIMMH) U Yrie
MEX/y KacaTeJIbHOW M XOPJIOH NMPH PEeIICHHH T€OMETPHUSCKUX 3324
6.9 Brnaners MOHATHEM ONWCAHHOTO YETHIPEXYTOJIIbHHUKA, NMPHUMEHSTh CBOWCTBA
' OINMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUH 33124
[TpuMeHsATh MOJyYEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHUECKHe
6.10 MOJIEN Uil 3a7ad pPeaTbHOM JKM3HU M TPOBOAWUTH COOTBETCTBYIOIIHUE
BBIUUCIICHUSI C TPUMEHEHHEM TOJ00HMS W TPUTOHOMETPUH (IOJIB3YSICh, TIE
HE00XO0/IUMO, KaIbKYJISTOPOM)
9 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
pe3ybTaTa 00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
6 I'eomeTpust
3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJUTh C WX
6.1 MOMOIIIBIO0 PA3IMYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pElIeHne
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJdbKyJIATOPA)
JUTMHBI ¥ YTIIBI 11 HETAOJMYHBIX 3HAUSHHH
[Tonp3oBatbes hopMyamMH MPUBEAECHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM
6.2 TOXJIECTBOM JIJISl HAXOXKJEHHSI COOTHOIIEHUH MEXIY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU
6.3 Vcrnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB Il HaXOXKJICHHs Pa3IHYHBIX




AJIEMEHTOB TPEYTOJIbHUKA ((PELIEHHE TPEYTOJbHUKOBY»), IPUMEHATh UX NpU
pELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnagetrs noHaTHsMU peoOpa3oBaHus O00Ms, COOTBETCTBEHHBIX YJICMCHTOB
nonobubx Guryp. Ilomb3oBaTbcsi CBONCTBAMH TMOAOOHMS MPOHU3BOJILHBIX
¢buryp, ymMerb BBIYHCIATH JUIMHBI M HAXOIWUThb YIJbl Yy TMOJOOHBIX (QHUTYD.
[IpuMensaTsy cBoMcTBa MOAOOUS B MPAKTUYECKUX 3a7adyax. YMETb MPUBOJIUTH
IPUMEPHI MOJOOHBIX (GUTYDP B OKPYXKAIOIIEM MUPE

6.5

[Tonb30BaTbes TEeOpeMaMu O IMPOU3BEIEHUU OTPE3KOB XOP[, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTrelbHOU

6.6

[Tonb30BaTbcs BEKTOpamH, MOHUMAThb HMX T€OMETPUUECKUNA U (U3HUECKUN
CMBICJ, MPUMEHATh UX B PELICHUU T'€OMETPUYECKUX M (U3MUYECKUX 3ajad.
[IpuMeHATHh CKaNsIpHOE TPOU3BEICHUE BEKTOPOB IJIsi HAXOXKACHUS JIMH M
yTIJIOB

6.7

ITonp3oBaThCs MCTOJAOM KOOpAHWHAT Ha IINIOCKOCTH, IPUMCHATDL €TI0 B PCIICHUN
IrCOMCTPHUYICCKUX U MTPAKTUUCCKHUX 3a4a4

6.8

Brnagers NMOHATHSAMM NPaBUWIBHOIO MHOTIOYTOJIBHHMKA, [UIMHBI OKPY>KHOCTH,
JUIMHBl JyTH OKPY>KHOCTM U pPaJAUMaHHOW MEphbl YIVIA, YMETb BBIYUCILITH
IJIomaas Kpyra M ero dacred. [IpUMeHATh IOIydYEHHBIE YyMEHUs B
IIPAKTUYECKHX 3a7a4ax

6.9

HaxomuTe ocM WM WEHTPHl CHUMMETpUU (UTYp, TPUMEHATH JBIKEHUS
IIJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

[TpuMeHATh TONMyYEHHbIE 3HAHUS HA TPAKTHKE — CTPOUTh MAaTEMaTH4eCKUe
MOJIEN Uil 3a7ad pPeaTbHOM JKM3HH M TPOBOAHUTH COOTBETCTBYIOIIUE
BBIYUCIICHUS C IpUMEHEHUEM no100us
U TPUTOHOMETpHUYECKMX  (yHKIMH  (MONB3ysich, TA€  HEOOXOIUMO,
KAJIbKYJISITOPOM)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
6 ['eomerpust
Havansuele nouarus reomerpun. Touka, npsMas, OTpe30K, Jdyd. YToia. Buubl
6.1 yrioB. BeprukanbHble M CcMeXHbIE YIUbl. buccekrpuca yrna. Jlomanas,
MHOroyroJjibHUK. IlapamienpHOCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunbie purypsl. OCHOBHBIC CBOWCTBA 0ceBOi cummeTpuu. [Ipumepst
' CUMMETPHUU B OKPYXKAIOILIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHS € IOMOUIBIO LUPKYJIS W JIMHEWKH. TpeyrojbHUK.
' BricoTa, Mmennana, OMCCEKTpHUCa, UX CBOWCTBA
6.4 PaBHOOepeHHBIE M PaBHOCTOPOHHMM  TpeyronbHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CaoiicTBa M IpU3HAKU paBHOOEAPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB
6.6 CpolicTBa M NpU3HAKU NapauIelbHbIX NpAMbIX. CyMMa yIJIOB TPEYrOJbHUKA.
' BHewHue yrisl TpeyrojpHUKa
[IpsimoyronbHblii  TpeyrosbHUK. CBOWCTBO  MEIUaHbl  IPSIMOYTOJIBHOTIO
6.7 TPEyroJbHUKA, IPOBEAEHHOW K TIunoreHy3e. Ilpu3Haku  paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYroOJIBHBIN TPEYrojabHUK C YIJIOM B
30°
HepaBseHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJIMHE
6.8 JIOMaHOH, TeopeMa O OoyblieM yriie ¥ OOJbIIeH CTOPOHE TPEYrOoJbHHKA.
[lepneHIUKYJISp M HAKJIOHHAs
6.9 I'eomerpuueckoe Mecto Todek. buccekrtpuca yrma © - CepeIUHHBIN
MEPIEHIUKYJISP K OTPE3Ky KaK FT€OMETPHYECKUE MECTA TOYEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HX CBoWcTBa. B3aumHoe
6.10 pacrojoKEHUE OKpPYKHOCTM M npsmou. KacatenpHas U cekymas K
OKPY’KHOCTH
6.11 Oxpy’KHOCTb, BIMCAaHHas B Yrojl. BmmcaHHas M omucaHHas OKPYXHOCTH
TpEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePAKAHUSA
6 ['eomerpust
6.1 UYersipéxyrosubHuku. Ilapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsiMOYTOJIBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpanenus, paBHOOOKasi Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
Tpaneuus
6.4 Meron yasoenus menuansl. llenTpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPOIOPIIHOHATBHBIX 0TPE3Kax
6.5 Cpennue TMHUM TPeyroJabHUKA U Tpaneuuu. L{eHTp macc TpeyronpHuKa
6.6 [TonoGue TpeyroabHUKOB, Kod(p¢umueHnt mnoxobus. IlpusHaku mon00Hs
' TpeyrojpHUKOB. [IpuMeHenue nojo0usi Ipy pelieHud NPakTHYECKUX 3a/1a4
6.7 @opmynbel A8 IUIOIIAAM  TPEeyrojbHHUKa, MapajuienorpamMma, pomba u
Tpaneuuu
6.8 CpoiictBa muomaneii reomerpuueckux ¢uryp. OTHOLIEHHE IIJIOMIAJCH

MOA0OHBIX puryp




Brranciaenue rmomaz[eﬁ TPEYTOJbHUKOB W MHOTI'OYT'OJJbHHUKOB Ha KJIeT9aToOn

6.9
Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue Tteopembl [ludaropa mnpu pemeHHn
PAKTUYECKHX 3a/1a4
CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIja MpsIMOYTOJbHOI'O TPEyrojbHHKA.

6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTrOHOMETpHUECKUE (PYHKIIUH
yriaoB B 30°, 45° u 60°

6.12 Brnincansble ¥ LIEHTpasIbHbIE YIUIbI, YTOJI MEXy KacaTeabHOH U XOpJAOH. YTIIbl
MEXY XOpJaMH U CEeKYLIUMHU

6.13 BrnycaHHbIe ¥ ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3aumHoe pacnonoxkeHue AByX OKpykHoOcTtedl. KacaHue Okpy»XKHOCTEM.
OO0u1re KacaTeJabHbIE K IBYM OKPYXHOCTSIM

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomerpust

6.1 Cunyc, xocuHyc, TaHreic yruoB or 0 pmo 180°. OcnHoBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. POpMyJibl IpUBEICHUS
Pemenue tpeyromsHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue

6.2 MPAaKTUYECKUX 3aJad C KCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHHYCOB

6.3 ITpeobpazoBanne moaobus. [1ogo6ne coOOTBETCTBEHHBIX 2JIEMEHTOB

6.4 Teopema O TPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBl O NPOUIBE/ICHHN
OTPE3KOB CEKYILUX, TEOPEMa O KBajjpaTe KacaTeJIbHOM
Bekrop, mHa  (MOAyNb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,

6.5 MPOTHBOIOJIOKHO HAINPABICHHBIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaldd HaJ BEKTOpaMu. Pa3iokeHue BeKTOpa II0
JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.6 Koopaunats! Bektopa. CkallsipHOE MPOU3BEACHNE BEKTOPOB, IPUMEHEHHE IS

' HAXOXKJCHHS JUTMH U YTIIOB

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTU. Y PaBHEHUs MPSIMOI U OKPY>KHOCTHU B

6.7 KOOp/AMHATaXx, MepecedeHrne OKpYKHOCTEH U MpsIMbIX. MeTo1 KOOpIMHAT U €ro
IPUMEHEHHE

6.8 [TpaBuUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa OKPYXHOCTH. I'panycHas u paauaHHasi Mepa yrJia, BBIUUCIIEHUE JJIHH
IYT OKPYKHOCTEH

6.10 [Tnomane kpyra, CeKTopa, CerMeHTa

6.11 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH GuUryp (3reMeHTapHbIe

npencrasienus). [Tapamuiensuslii nepenoc. [loBopot




ITPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSMHU: MHOXECTBO, IMOJMHOXKECTBO, OIepaluu
HaJ MHOXXECTBAMHU; YMEHHE OIEpPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEpPEeBO, LMK, MPUMEHITh MX MpPHU PELICHUU 3a/lay; YMEHUE HCIOJIb30BaTh
rpaduueckoe mpeACcTaBIeHne MHOXKECTB ISl OMMCAHUS PeaTbHBIX MPOIECCOB
U SIBJICHUH, TP PEIICHUU 3324 U3 JIPYTHX YUYEOHbIX PEAMETOB

YMeHHne omnepupoBaTh IOHATHSIMH: OINpEICICHHE, aKCuoMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE PACIO3HABATh UCTUHHBIC U JIOKHBIC BHICKA3bIBaAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUSIMU: HATyPAIbHOE YUCIIO, IPOCTOE U COCTABHOE
YUCIIO0, ACIUMOCTh HAaTYpPAJIbHBIX YMCEI, PU3HAKU JEIUMOCTH, LIEJIOE YUCIIO,
MOJyJIb YHCTia, OOBIKHOBEHHAsI APOOb U JecsITUUHas 1poOb, CTAaHIAPTHBINA B
YHUClia, PAlMOHAJIBLHOE YHCIIO, HPPANMOHAIBLHOE 4YHUCIIO, apu(dMETHUYCCKUi
KBaJIpaTHbIA KOPEHb; YMEHHE BBINOJHATH JICWCTBUSI C YHMCIAMHU, CPAaBHUBATH
U yIOPSJ0YMBATh YHWCJIA, MPEACTABISTh YHMCIA HAa KOOPIAMHATHOM NPSMOM,
OKpYIJISITh YMCIIA; YMEHHUE JieJaTh HPUKUAKY UM OLEHKY pe3yibTaTa
BBIUMCIICHU N

YMeHne omnepupoBaTh TOHSATHSAMH: CTENEHb C IENbIM  II0Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajareOpanyeckast aApoOb,
TOKECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTENEHU OOJbllle eAMHUIIBI;
YMEHUE BBINOJIHATH pacuy€Thl 10 popMysaM, peodpazoBaHus LENbIX, APOOHO-
pallMOHANBHBIX ~ BBIPQKCHWH W BBIPAKCHUH C KOPHSIMH, Pa3JIOKECHHE
MHOTOYJIEHA Ha MHOXXHTEIHW, B TOM YHCJIE€ C HCIOJIb30BAaHHEM (OPMYIT
Pa3HOCTH KBa/IPaTOB M KBAJIPaTa CYMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOU
MIEPEMEHHOM, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMEHHe
pemate JMHEMHbIE M KBaJpaTHbIE YpaBHEHMs, JIpOOHO-palMOHaIbHbIE
YPaBHEHHUs C OJHOM IIEPEMEHHOW, CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHIA,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJJpaTHbIE U IPOOHO-pAIlIOHAIIbHBIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM, B TOM YKCJIe IPU PELICHUH 3a1ad U3 JIpy-
IUX [PEeIMETOB U MPAKTHYECKUX 3ajlayu; YMEHHUE HCIOIb30BaTh KOOPIMHATHYIO
IPSIMYI0 M KOOPJMHATHYIO IUIOCKOCTh JJISl H300paKeHUs PeleHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMenue onepupoBarh MNOHATHSAMH: (QyHKUMSA, Tpapuk GYHKIUH, HYJIU
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pAcTaHus,
yObIBaHUs, HauOombIllee M HaUMEHbIIee 3HAuYeHUS (QYHKIHUU; YMEHUe
OTIepUPOBATH MOHATUIMU: MPSMas MPONOPLHOHAIBHOCTD, JIUHEHHAs (YHKIINS,
KBajJpaTUyHas  (QyHKOUS, oOpaTHas MPOMOPIHOHAIBHOCTh, Mapaboa,
runep0osia; yMeHHe CTPOUTh rpaduKku (YHKUIUH, UCIOIB30BATh TPApUKH JUIS
OIIpEEIIEHUSI CBOMCTB IPOLIECCOB M 3aBHUCHUMOCTEW, JUISl PELUIEHUS 3a1ad M3
ApYyruX Y4YeOHBIX MPEIMETOB U pEaJbHOW JKU3HU; YMEHHE BBIPaKaTh
(dopMyIaMy 3aBUCUMOCTH MEX]1y BETMUYNHAMU

YmMmenue ONCPpHUPOBATH MOHATUAMMA: TTOCICAOBATCIIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI )48




reoMeTpuyecKas MIPOrPECCU; yMeHHe HCIOJIb30BATh CBOICTBa
nocieoBareabHoCcTed, (GOpMyIbl CyMMBbI M OOIIEro ujeHa MpH PEUICHUH
3aJa4, B TOM YHCJIE 3a/1a4 U3 JPYTUX YUeOHBIX IPEAMETOB U PEaTbHOM KU3HU

YMeHue pemaTth 3aa4yd pa3HbIX TUIIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOJIU U
YacTH, JBW)KEHUE, padoTy, LIEHy TOBAapOB M CTOMMOCTh IOKYIOK M YCIYT,
HQJIOTH, 3aJayd U3 00JacTW yHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAaMH); YMEHHE COCTaBJISATh BBIPAKCHUSA, yYpAaBHEHHS, HEPAaBEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIENO0BAaTh IIOJIYYEHHOE pEUICHHE U
OLIEHUBATh IIPABJIONO00HOCTh OJTYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh HNOHATUAMM: (QUrypa, TOUKa, OTPE30K, IpsAMas, JIyd,
JIOMaHasi, yrojl, MHOTOYI'OJbHHK, TPEYTrOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TpPEYrOJIbHUKHU, IPSIMOYIOJbHBIA TPEYrOJbHUK, MEIUaHa,
OucCeKTprca U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK, Mapajliesorpamm,
pOMO, MPSIMOYTOJILHUK, KBAaJpaT, Tpaneuus; OKpYKHOCTb, KpYT, KacaTellbHas;
3HaKOMCTBO C MIPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHUE PEIIaTh 33]]au, B TOM
YlCJIe U3 TIOBCEJHEBHOM KU3HU, HA HAXOXKJACHUE T€OMETPUUYECKUX BEJIMYHH C
IIPUMEHEHHEM U3yUCHHBIX CBOUCTB PUIyp U (paKToB

10

YMeHue  omepupoBaTh  IMOHATHUSMH: PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAapaJUIeIbHOCTh W IEPIEHIUKYISPHOCTh IPSAMBIX, YIOJI
MEXIY MPSIMBIMH, NMEPHEHIUKYJISApP, HAKIOHHAsA, MPOEKIMs, 1nogodue ¢uryp,
NoJJ00HBIE TPEYrOJIbHUKH, CHUMMETPHS OTHOCHTEIbHO TOYKU MU MPSIMOM;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPHIO U mojxodue  ¢uryp,
[IapAJUICIbHOCTh U NEPIEHANKYIJIIPHOCT IPSIMBIX B OKPYIKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATUAMU: JJTUHA, PACCTOSHUE, YToJl (BETUYMHA YIJIa,
CHUHYC U KOCHUHYC yTIJia TPEeYTOJbHHKA), MJIOa/Ib; YMEHUE OLIEHUBATh Pa3Mephl
MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TMPUMEHSATH (POPMYIIBI
nepuMeTpa | IJIOMAd MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTU M TUIOMIATH
Kpyra, o0bemMa MPSMOYTOJIBLHOTO MapaljiesienuIeia; yMeHue IpUMEeHAITh MpH-
3HaKd PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJbHHKA,
teopemy Iludaropa, TpuroHomMeTpuuecKre COOTHOIICHUS IJisi BBIUUCICHUS
JUIMH, PACCTOSTHUM, TUIOIIANEH

12

YMmeHue nzo0paxkaTh MI0CKHE GUTYPHI M UX KOMOMHAIMU, IPOCTPAHCTBEHHbBIE
Gurypbl OT pyKH, C MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY HJIM CUMBOJIbBHOMY OIMCAHUIO

13

YMeHue onepupoBaTb IMOHATUAMH: IPSAMOYIOJbHAas CHUCTEMA KOOPAMHAT;
KOOpJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IIPOM3BEJIEHUE BEKTOpa Ha
YHCII0, CKAISIPHOE MPOU3BEJCHIE BEKTOPOB; YMEHHE UCIOIb30BaTh BEKTOPHI U
KOOpPJUHATHI I MPEACTaBICHHS JaHHBIX U PEIleHUus 3a/ady, B TOM YHCIe U3
JAPYTUX Y4EOHBIX MPEAMETOB U PEAIbHOM KHU3HH

14

YMeHue onepupoBaTh MOHATHSAMH: CTOJOMKOBBIE UM KPYTrOBBIE JMarpaMMBbl,
TabyuLbl, cpeqHee apudmeTnyecKkoe, MenraHa, HauOoJbllee W HauMEHbIIee
3HAYEHUSs, pa3Max YUCJIOBOTO Habopa; yMEeHUE U3BJIEKaTh, HHTEPIPETUPOBATH
U MpeoOpazoBeIBaTh MH(MOPMAIIMIO, MPEJACTABICHHYIO B TaOJIHMIIaX W HA Jua-
rpaMMax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAJIbHBIX ITPOLIECCOB U
SBJICHUW; yMEHHME paclo3HaBaTb HM3MEHUYMBBIE BEIMYUHBI B OKPY’KAIOLIEM
MHUpe

15

YMeHue onepupoBarTh IMOHATUSAMHU:  CIOy4yallHBId  ONBIT  (CIy4ailHbIN
HKCIEPUMEHT), 3JIEeMEHTapHOE COOBITHE (PIEMEHTApHBIH MCXOJ) CIy4YailHOTO
OIbITA, CIy4YalHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHME HAaXOIUTh




BEPOATHOCTH CIyYyalHBIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMH 3Jie-
MEHTapHBIMH COOBITUSIMU; YMEHHE PEIIaTh 3a/IJa4ll METOJ0M OPraHU30BaHHOTO
nepebopa M C WCHOJIB30BAaHHWEM IMpaBWIa YMHOXCHHsSI; YMCHHE OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITUN U SIBJICHUM, MOHUMATh POJIb MPAKTHYECKU
JIOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUN B OKPY’KaIOLIEM MHUPE U B KU3HU;
3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEN U €r0 POJIBI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BBIOMpATh MOAXOIAIIMNA HM3YyYEHHBIA METOJ JUIS PELICHHs 3ajauu,
IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh IPOSBJICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE, OIHCHIBATH
OTJEIBbHBIE BBIJAIOIIMECS pe3ysbTaThl, IIOJY4CHHBIE B XOI€ pPa3BUTHs
MAaTE€MaTUKU KaK HayKH, IPUBOJUTH IPUMEPbl MaTEMaTU4YECKUX OTKPBITHM U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BeIYMCICHUS
1.1 HarypasbHble u nensle yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEIl
12 OOBbIKHOBEHHBIE W JIECATUYHBIE  APOOM, TPOIEHTH, OECKOHEYHBIC
' nepuoinYeckue Apoou
13 Pammonanbheie uncna. Apu@MeTHdecKkue Omnepanud ¢  parroHAIbHBIMU
' YHCIIAMA
14 JleiictBuTenbHbIE uYnclia. ApudMETHYECKHE OIepaluu C JCHCTBUTEIbLHBIMU
' YHCIIAMA
15 [TpubnuxEHHbIC BBIYMCIICHUS, TMPaBWJIA OKPYIJICHHS, MPHUKUAKA W OLEHKA
' pe3yJbTaTa BRIYMCICHUN
2 Anrebpanyeckiie BEIpaKCHHUs
2.1 bykBeHHbIE BbIpaKeHHUsI (BBIPAKEHHUSI C IEPEMEHHBIMU )
59 Crenenp ¢ nensiM mnokaszarenaeM. CTeneHb € PalMOHAIbHBIM I10Ka3aTeNeM.
' CaoiicTBa cTeneHu
2.3 MHorouseHsl
2.4 Anrebpandeckas 1po0b
55 Apudmernueckuii  KOpeHb  HaTypaJbHOM  cremeHu.  JledcTBus ¢
' apu(METHYECKUMH KOPHSIMHU HATYpPAJIbHOU CTETICHU
3 YpaBHEHUs U HEpPAaBEHCTBA
31 Llenbie u aApoOHO-panMoOHaNbHble YypaBHEHUS. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUI
3.9 Lenbie u npoOHO-paloHalIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBCHCTB
3.3 Perrenne TeKCTOBBIX 33124
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33AaHUs TIOCIIEJOBATEIbHOCTEN
49 Apudmerndeckass W rTeoMmeTpudeckas mporpeccun. Dopmyia  CI0XKHBIX
' IPOIIEHTOB
5 OyHKIMH
OyHkus, crnocoObl 3amgaHus ¢QyHkouu. ['padux dyskumu. O6nacTh
OTIpeNleNIeHUusT W  MHOXECTBO 3HaueHWid ¢QyHKkmmu. Hymn — QyHknum.
5.1 [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKHM MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (GyHKIH. Hanbomnbiiee 1 HanMeHbIee 3HaYeHUE
(YHKIMU Ha TPOMEKYTKE
6 KoopauHaTsl Ha IpsIMOii U TJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUrypsl u UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHUKU
74 OKpY’KHOCTb U KpyT




7.5

I/I3M€p€HI/Ie rCOMCTPHUICCKUX BCIUMINH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padst




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka. 'eomerpusi: 7-9-¢ kimacchl: 0a30BBIi YpOBEHb: y4eOHHUK, 7-9 Kiacchl/
Aranacsu JI.C., byry3op B.®., Kagommer C.b. um npyrue, AKIMOHEpHOE OOIIECTBO
«M3parenberBo «IIpocsemenue». 2023 r.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Maremaruka. ['eomerpusi: 7—9-e kiaccel: 0a30BBIi YPOBEHb: METOIMYECKOE MOCOOUE K
MpeIMETHON JTUHUHN yaeOHUKoB 110 reomeTpun JI.C. Atanacsna, B.®. byry3ora, C.b. Kagomiiesa
u ap./ — 2-e u3a., crep. — Mocksa: [Ipocsemenue, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1. ObpazoBarenbHbIN OpPTA

http://Ims-ast.w-alt.ru/school-login

2. Marepuanbl 1o MmaremMatuke B EnuHOW KoIieKmuu IHQPOBBIX 00pa3oBaTeIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes aneMenTapHas Maremaruka: CpeHsisi MaTeMaTuieckasi MHTEpHEeT-11KoIa

http://mat.1september.ru

4. EI'D o maTeMaTuKe: MOJIr0TOBKA K TECTUPOBAHUIO

http://www.shevkin.ru/

5. Maremarudeckue 3Tioabl: SD-rpaduka, aHuManus U BU3yalu3alis MaTeMaTUYeCKUX
CIOXKETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpa3oBarenbHbIN MaTeMaTHYECKUi caldT Exponenta.ru

http://www.exponenta.ru

7. Topran Allmath.ru — Bcst MaremaTrka B OTHOM MeCTe

http://www.allmath.ru

8. IlpuknagHas MaTeMaTUKe: CIPAaBOUYHUK MaTeMaTH4eCKuX (HopMyn, MpUMEpHI U 3a7a4u
C peIICHUSIMHU

http://www.pm?298.ru

9. Ipoext KidMath.ru — Jlerckas matemarrka

http://www.bashmakov.ru

10. Onumnuaabl M KOHKYpChl [0 MareMaTUKe MJis IIKOJbHUKOB Bcepoccuiickas
OJIMMIINAJIA IKOJBHUKOB 110 MaTeMaTUKE

http://www.olimpiada.ru

11. MareMaTrn4ecKye OJUMIINAABLI M OJIMMITHAAHEIC 3a0a9K

http://www.zaba.ru
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http://wwwkvant.info/
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http://www.zaba.ru/

MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

1. APM yuurens ¢ noctynom k cetu HTepHET.
CocraB komiuiekta APM yuurens:

- HOYTOYK;

- MBIIlIb, KOJIOHKH, HAYIITHUKK ¢ MUKPO(GOHOM;

- IPUHTEP;

- CKaHep.

2. TeneBuzop.

3. MybTUMEIUIHBIN IPOSKTOP.

4. DKpaH J€MOHCTPaLlMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IT;

- CTyJI y4uTens — 2 1T,

- CTOJ yueHudeckuit — 17 mr;

- CTyJ YYEHUYECKUU — 25 mT;

- mKag KHIKHBINA — 4 1T;

- ceid — 2 mr.

6. Jlocka mikoynbpHas — 1 mmiT.

7. JleMOHCTpallMOHHBIE TUIAKaThl IO aJIre0Ope U TeOMETPUH.
8. Harnsinaeie purypst «I'eomerpuueckue Temay.
9. IleyaTHble U 3JEKTPOHHbIE YUeOHbIE U3/IaHHS.
10. [1evaTHBIC TUAAKTUYECKHE U YIEOHO-METOAMYECKUE U3IaHHS.



KPUTEPUU U HOPMbI ONEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC OO0

VYuuTens OLIEHWBAET 3HAHHUA M YMEHHUS YYaIIUXCS C YYETOM HUX HWHAUBUAYAIbHBIX
0COOEHHOCTEM.

1. Copepxxanue u 00beM MaTepuana, TMOJJICKAIIET0 MPOBEPKE, OIpeaeseTCs
nporpammoil. Ilpu mpoBepke YCBOEGHMsI MaTepuajia HYKHO BBISIBIISATH IOJHOTY, MPOYHOCTH
YCBOCHHUS YHALTUMHUCS TEOPUH U YMEHHS PUMEHSATH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTyalusX.

2. OcHoBHBIMU (hOpMaMU MPOBEPKU 3HAHUW U YMEHUH yyalIMXcsi IO MaTeMaTHKe
SBJISIOTCS MIUCbMEHHAs! KOHTPOJIbHAs paboTa U yCTHBIN OIpoC.

[Ipu oneHKe MUCHbMEHHBIX W YCTHBIX OTBETOB YUYHUTENIb B MEPBYIO OYEPE]b YUUTHIBACT
MOKa3aHHbIE yYalUMUCA 3HaHUS U yMeHMs. OleHKa 3aBUCUT TaKKe OT HAJIMYUS U XapaKTepa
MOTPEIIHOCTEN, JOMYIIEHHBIX YYallluMUCS.

3. Cpenu morpenrHocTel BBIACISAIOTCS OMIMOKK M HemoudeThl. [lorpenrHocTs cunTaeTcs
OIIMOKOM, eclii OHa CBUIECTENHCTBYET O TOM, YTO YYCHHMK HE OBJaJie] OCHOBHBIMH 3HAHUSIMH,
YMEHHSIMH, YKa3aHHBIMU B IIPOTPaMME.

K HemoueraM OTHOCSATCS MOTPEUIHOCTH, CBUIETENHCTBYIONINE O HEIOCTATOYHO IMOJHOM
WM HEIOCTAaTOYHO IMPOYHOM YCBOCHHHM OCHOBHBIX 3HAHMM W YMEHHH WU 00 OTCYTCTBUHU
3HAaHWW, HE CUUTAIONIMXCA B IMpOrpaMMe OCHOBHBIMH. Hemoueramu Takke CUUTAIOTCS:
MOTPEIIHOCTH, KOTOPbIE HE NMPUBEJIN K MCKAXEHUIO CMBICIIA, [TOJyYEHHOTO YUYEHUKOM 3a/laHus
WM CII0co0a ero BBIMOJHEHUS; HEaKKypaTHas 3alrCh; HEOPEKHOE BHIMOTHEHHUE YepTexKa.

['panuna Mexnay ommuOKaMu M HEJIOYETaMU SIBJISIETCS B HEKOTOPOM CTENEHM YCIOBHOM.
[Tpu ogHUX OOCTOSATENBCTBAX JOMYIEHHAS YYAIIUMUCS MOTPEUIHOCTh MOXKET pacCMaTpUBATHCSA
YUHUTEJIEM Kak OlIMOKa, B IPYroe BpeMsl U MPH IPYTUX 00CTOSATENIBCTBAX — KaK HEJOYET.

4. 3amaHus JUIsi YCTHOTO U MHUCBMEHHOTO OMPOCa YYAIIUXCS COCTOST U3 TEOPETUUECKUX
BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETHYECKUH BOMPOC CUUTAETCs O€3yNpeyHbIM, €CIM 10 CBOEMY
COJIEP’KaHUIO MOJTHOCTBIO COOTBETCTBYET BONPOCY, COJIEPKUT BCE HEOOXOIUMbIE TEOPETUUECKUE
dakThl 1 000CHOBAaHHBIE BHIBOJIBI, & €T0 W3JIOKEHHWE M MHUChMEHHAs 3aliCh MaTeMaTHYeCKH
rPaMOTHBI ¥ OTJIMYAIOTCA MOCIEA0BATENbHOCTBIO U aKKYPaTHOCTBIO.

Pemenne 3amaun cuntaercss 0e3ynpeyHbIM, €CIIU MPABUIBHO BBIOPAH CIOCOO pelieHws,
CaMO pELIEHUE COMPOBOXKIAETCS HEOOXOIUMBIMU OOBSICHEHUSIMHU, BEPHO BBIMOJIHEHBI HYXHbIE
BBIUMCJICHHS] U TIPeo0pa30BaHus, MOMYyUeH BEPHBIN OTBET, MOCIEN0BAaTeIbHO U aKKypaTHO 3a-
MMCAHO pellleHuE.

5. OmeHka OTBeTa ydYallerocs Mpd yYCTHOM M MHCHbMEHHOM ONpPOCE MPOBOJUTCS IO
nATUOAJUIBHOM CHUCTEME, T.e. 3a OTBET BBICTABJISETCS OJHA U3 OTMEToK: | (mnoxo), 2
(HeyAOBIETBOPUTENBHO), 3 (YAOBIETBOPUTENBHO), 4 (XOpOII0), 5 (OTIMYHO).

6. Yuutenb MOXET IOBBICHTH OTMETKY 32 OPUTHHAIBHBIM OTBET HA BOMPOC HWIIU
OPUTMHAJILHOE PEIIEHUE 3a/1auyd, KOTOpPbIE CBUJIETEIBCTBYIOT O BBICOKOM MaTE€MaTHYECKOM
pa3BUTHHU YYallerocs; 3a peuieHre OoJjiee CIO0XKHOW 3aJaud WM OTBET Ha OoJsiee CIOMXKHBIN
BOMIPOC, MPEATIOKEHHBIEC yJalIeMyCsl JOTIOJHUTEIHHO MOCIIE BBIMOJTHEHUS UM 3aJaHHH.

Kpumepuu owubox.

K rpyObIM OIMIMOKAM OTHOCSTCS OLIMOKH, KOTOpbIe OOHAPYKMBAIOT HE3HAHUE
yqamumucs GOopMyJsl, TPaBHI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHHE WX MPUMEHSTBH;
HE3HaHWE MPUEMOB PEIlIeHUs 3a/1a4, pACCMATPUBAEMBIX B YUEOHUKAX, & TAK)KE BBIYUCIUTEIHHBIE
OILIMOKH, €CJIM OHU HE SIBJISIFOTCS OMTUCKOM.

K wHerpyObIM ommOKaM OTHOCSTCS: TOTeps KOPHS WJIM COXpPaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS; 0TOpachiBaHue 0e3 00bSICHEHNUI 0JTHOTO U3 HUX U PaBHO3HAYHbBIE HM.

K Hemoderam OTHOCSTCS: HEpalMOHAIBHOE pPEIICHHE, OMUCKHU, HEJOCTATOYHOCTh WIIU
OTCYTCTBHE MOSICHEHHUI, 000CHOBAHUI B PEIICHUSIX.

Oyenxa ycmHvlx 0meemos y4aujuxcsi.

OTBET OLICHUBAETCA OTMETKOM «5», €CIIA YUYEHUK:



MOJIHO PacKphLI cofepKaHHe MaTepuaia B 00beMe, MPeayCMOTPEHHOM IMPOrpaMMoOil U
y4E€OHUKOM;

U3JIOKUJI ~ MaTepuan  TPaMOTHBIM  SI3BIKOM B OINPEACNICHHOM  JIOTUYECKOM
MOCJIEIOBATEIbHOCTH, TOYHO UCTIOIb3Ysl MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MIPABWJIBHO BBIMOJHUI PUCYHKH, YEPTEKH, TPaQUKHU, COMyTCTBYIOLIUE OTBETY;

MOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUS  KOHKPETHBIMH
npuMepaMu, IPUMEHATh UX B HOBOW CUTYallUU MPHU BHIIOJHEHUH MPAKTUYECKOTO 3a/IaHUs;

MPOJIEMOHCTPUPOBAJI  YCBOGHUE pPaHEE M3YUYCHHBIX COIYTCTBYIOIIUX  BOIPOCOB,
c(OpPMUPOBAHHOCTH M YCTOWYMBOCTD UCIOJIb3YEMBIX IPU OTPAOOTKE YMEHHI U HABBIKOB;

OTBEUA CAMOCTOSATEIHHO O€3 HABOSIIUX BOMPOCOB yUHTEIS. BO3MOXHBI OJHA - JIBE
HETOYHOCTU MPU OCBEUICHUH BTOPOCTENECHHBIX BOIPOCOB HJIM B BBIKIAAKAX, KOTOPbIE YUEHHUK
JIETKO MCHIPABUII 110 3aMEUAHUIO YUUTEIS.

OTBeT OLIEHUBAETCA OTMETKOM «4», €clu OH YAOBJIETBOPSET B OCHOBHOM TPEeOOBaHUIM
Ha OIICHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEAOCTATKOB:

B U3JIOKEHUHU JOMYIIEHbl HEOOJbIIME MNPOoOenbl, HE HCKA3MBIIME MaTeMaTUYECKOe
COJIepKaHUE OTBETA;

JOMYIICHBl OJMH - JBa HEAOYeTa NpPU OCBEUICHUH OCHOBHOTO COJEpIKaHMSI OTBETA,
WCIIPaBJIEHHBIC 110 3aMEYAHUIO YUUTEIIS;

JOTIYIICHbI OmKOKa Wiau OoJjiee JBYX HEAOYETOB IPHU OCBEIIEHWU BTOPOCTEIECHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIIEHHBIC 110 3aMEUYaHUIO YUUTETIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

HETOJIHO WJIM HETOCJIEI0BATEeNIbHO PACKPBITO COJEp)KaHHE Marepuaia, HO IOKa3aHo
oOliee MOHUMaHKUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE Ul JladbHEHIIero
YCBOEHHUSI TPOTrpaMMHOTO MaTepuasia (ompenencHHble «TpeOoBaHMSIMH K MaTeMaTUYeCKOU
MOJTOTOBKE yUaIIUXCA»);

UMETUCh  3aTPyJHEHUs WM JIONYIIEHbl OMIMOKM B  OMNPEACNICHUU TOHATHUMH,
MCIIOJIb30BAaHUH MAaTEMaTUYECKONW TEPMHUHOJIOTUH, YePTEXkKaX, BBIKIAKAX, UCIPABICHHbBIE TIOCIIE
HECKOJBKHX HaBOISIIUX BOIPOCOB YUUTEIS;

YUYEHUK HE CIpaBWJICS C MPUMEHEHHUEM TEOPHH B HOBOW CHUTYyallUH MPU BBINOJIHEHUU
MPaKTUYECKOTO 3a/IaHMsI, HO BBIMOJIHIII 3a/IaHUs 00513aT€TLHOTO YPOBHS CJIIOKHOCTH T10 TaHHOU
TEME;

MIPU 3HAHUHM TEOPETUUYECKOTO MaTepuaja BHISBIIEHA HEIOCTATOYHAsI C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasK:

HE PacKpBITO OCHOBHOE COJIepKaHKe yueOHOTro MaTepuana,

00HapyX€HO HE3HAHWE WM HEMOHMMaHUE YYCHHUKOM OOJbINeil uiau Hanbojee BaKHOU
YacTu yueOHOro MaTepuarna;

JIOTYIIIEHbI OIMMOKU B OMpPENENCHWU TOHSATHH, MPU HCIOIH30BAHUA MaTEMaTHYECKON
TEPMHHOJIOTHH, B PUCYHKAX, YepTeKax UIU rpadukax, B BHIKIAAKAX, KOTOPbIE HE MCIPABICHBI
MOCJI€ HECKOJIbKUX HABOIAIINX BOTIPOCOB YUUTETIS.

Oyenka nuco MeHHbIX pabom Y4auuxcs.

OTMeTKa «5» CTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJECHUIX U 000CHOBAHWH PEIICHHS HET MPOOETIOB 1 OMHO0K;

B DPEIICHUH HET MaTeMaTHYEeCKHX OIIMOOK (BO3MOXKHA OFHA HETOYHOCTh, OIMHUCKA, HE
SIBJISTFOIIASICS CIICJICTBMEM HE3HAHUS WJIM HETIOHUMAaHMs Y4eOHOTO MaTepuana).

OtmMmeTka «4» cTaBUTCS, €CIIU:

paboTa BBITIOTHEHA TMOJHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIIEHUS HEIOCTATOYHBI (€CIn
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEIIMATBLHBIM 00BEKTOM IMPOBEPKH );

JIOTyIIeHa OJ{Ha OIIMOKa WM JIBAa-TPU HEJ0UYeTa B BBIKJIAJKAX, PUCYHKAX, YEPTEKaX WIH
rpadukax (€ciu 3TH BUIBI paOOTHI HE SIBISIMCH CHEIMAIBHBIM 0OBEKTOM IIPOBEPKH).

OTtMeTKa «3» CTaBUTCS, €CIIH:



JomyIIeHbl Oosiee onHOM ommOku uiau Oosiee ABYX-TPEX HEJOYETOB B BBIKJIAJKAX,
yepTekax Wi rpadukax, HO Y4allUWCs BJIAJEeT 00sA3aTeIbHBIMA YMEHUSMU IO TPOBEPSIEMOM
TeMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

JIOTYIIEHbl CYIIECTBEHHbIE OINMOKM, TIOKa3aBIIMe, 4YTO Y4Yalluics He BIafeeT
00s13aTeIbHBIMU YMEHHUSIMU 110 JIAaHHOW TeME B MOJIHOW Mepe.

Oyenka mecmogvix pabom y4auuxcsi.

OtmeTKa «5» CTaBUTCS, €CIU: yuaniuiics BeInoaHwI BepHo 90-100% paboTsr.

OtmeTka «4» cTaBUTCS, €CIU: yualuiics BepHo BbinoaHmi 70-89% paboTsl.

OtmeTtka «3» CTaBUTCS, €CIU: YJalluiicss BepHO BBIMOIHII 50-69% paboThl.

OtmeTKa «2» CTaBUTCS, €CIU: y4aliuiicsa BeInoaHuwI MeHee 50% paboTsl.
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