MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pasoBaHus U Hayku Pecnyoauku Komu
YupasJiienne oopazopanus agMmuauctpauuu MP «Ycrb — Huaemckni

Pecnyoimnku Komm»

MBOY "Xab6apuukasa COII"

PACCMOTPEHO YTBEPXIEHO
IEeJarOrH4eCKuM TUPEKTOPOM
COBETOM

H.H. Koponéa
[Tpuka3z Ne 85-ox1 ot «18» 08

poTokoy Ne 12 ot «18»
2023 .

asrycra 2023r.

PABOYAS IPOTPAMMA
(ID 1367684)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

Xabapuxa 2023



INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTeNIbHOIO CTaHAApTa CPEAHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M NPOLECCOB pEAJbHOIO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U OCTPOCHUHU LEMOYKU JOTHUECKUX YTBEPKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHUS, CBSI3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1yOOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTH)keHHE LEeTM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS PpPEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opMHpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJITYpPbI U OCO3HaHHE €€ B3aMMOCBS3HU C OKPYXKAIOUIUM MHPOM,;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMHpoBaHME YMEHMsI pacllo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4arolmuxcs, [MO3HABAaTEIbHOW  AKTUBHOCTH, HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU H3YyUYEHUU IPYTHX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCS C ONOPOM Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «lIpsitMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIbHOCTh MPSIMON M IJIOCKOCTU. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napaijiesienumnea; IoCTPOSHUE CEYSHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJBI B MPOCTPAHCTBE: YIrOJ MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEHM: MpU3HAK  MEPHEHANKYISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHalid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUiebHO M TMEPHIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieit mnpodeccuu M peaan30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYSCKUX 3HAHWH JUIS pPElICHUs 3aj1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUII;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(OPMAIIHIO, TIPEICTABIATH €€ B PAIMUHBIX PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYATbHONU pabOThI MPU PELICHUH YUYEOHBIX 3a/]1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHU I,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBIACHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTriia; JMHEWHBIM Yroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MMpamuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKICHHE TEOMETPUUECKUX BEIMYMH MO 00pas3iaM min
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPSIMOM M  IJIOCKOCTBIO, MEXAY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh reomeTpuueckue (HaKTbl Ui PEUIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaAJIbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4ucasTe COOTHOUIEHHUS] MEXIY IJIOIIAIIMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IHPOLECCE IOWCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTputo 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




KPUTEPUU U HOPMbI OHEHUBAHUA

Cucrema OLIGHKH JOCTIDKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHMs
MPEANoJaraeT KOMHAEKCHbLI HO0X00 K OUeHKe pe3yibmamoe OoO0pa30BaHUs,
MO3BOJISIONIMNA BECTU OICHKY JOCTHXKEHUS OOyYarolMMHUCS BCEX TPEX TPYIII
pe3ynbTaTOB 00Pa30BaAHUS: JIHYHOCHHBIX, MEMANPEOMEMHBIX U HPEOMEMHbBIX.

CucteMa OIICHKH MPEAyCMATPUBACT JPOBHEEblE NOOX00 K COJCPKAHUIO
OLICHKH M MHCTPYMEHTAPHUIO ISl OIIEHKH JOCTHXKEHUS INIAHUPYEMBIX PE3yJIbTaTOB,
a TaKXe K MPEJICTABICHHUIO U UHTEPIIPETALUHU PE3YJIbTaTOB U3MEPEHHIA.

OmuuM W3 TPOSIBIECHUNM  ypPOBHEBOTO  MOAXOAAa  SIBJISIETCA  OIEHKA
WHIUBUTYyaIbHBIX 00pa30BaTENbHBIX JOCTKEHUN Ha OCHOBE «METOA CIIOKCHUS,
IPU KOTOPOM (PUKCHUPYETCSI TOCTHKEHUE YPOBHS, HEOOXOIUMOTO JJISl YCIICIITHOTO
MPOJIOJKEHUS 00pa30BaHUs U PeajbHO JIOCTUTAEMOTO OOJIBIIMHCTBOM YYAIIUXCS,
U €ro MPEBBILICHUE, YTO MO3BOJSET BBHICTPAMBATh UHAWMBHUAYAIbHBIC TPACKTOPUU
JBIKEHUS ¢ YYETOM 30HBI OJIMKANIIIETO pa3BUTHSA, (POPMUPOBATH MOJIOKHUTEIBHYIO
y4eOHYIO U COIMATbHYIO MOTHUBAIIHIO.

Oc00eHHOCTH OlICeHKH MPeIMEeTHBIX Pe3yJIbTATOB

OrneHka MpeIMETHBIX Pe3yJIbTaTOB MPEACTABISIET COOON OIEHKY JOCTHKEHUS
OOyYarOIIMMCS TUTAHUPYEMBIX PE3YJIBTATOB 0 OT/EIBHBIM MPEIMETaM.

dopMUpOBaHUE 3TUX pE3YJIbTATOB OOECHEYMBAETCA 3a CUET OCHOBHBIX
KOMIIOHEHTOB 00pa30BaTEILHOIO MPOoIlecca — YU4EeOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OIICHKH IMPEIMETHBIX PE3YyJIbTAaTOB B COOTBETCTBUU C
TpeboBanusiMu  CTaHgapTa SBISETCS CIOCOOHOCTh K  PEHICHUI0 y4eOHO-
MO3HABATENbHBIX M Y4EOHO-TIPAKTUUECKUX 3aJlady, OCHOBAaHHBIX Ha H3y4acMOM
y4eOHOM Marepuaje, C HCIOJb30BaHUEM CIOCOOOB JEUCTBUM, pEJIeBaHTHBIX
COJICPKAHUIO0 Y4YEOHBIX MPEIMETOB, B TOM YHCJIE METAlpeIMETHBIX (TO3HaBa-
TEJIbHBIX, PETYJIATUBHBIX, KOMMYHUKATUBHBIX) JIEHCTBUM.

Cucrema OIEHKM TPEIMETHBIX PE3yJIbTaTOB OCBOCHHS YYEOHBIX MPOTpamMM C
y4€TOM YpPOBHEBOrOo IMojaxonaa, mnpuHsAtoro B Cranaapre, npeanoiaract
BblleJIeHHEe 0a30BOro0 YPOBHSl JOCTHKEHHII KAaK TOYKHM OTCY4éTra I1pu
MOCTPOCHUU BCEW CHUCTEMBI OLIEHKH M OpPTraHU3alliy WHANBUIYyAIbHOU pabOThI C
00yJaroImMuMHCH.

PeanpHble nocTmxkeHUs: OOyYarOUIUXCsl MOTYT COOTBETCTBOBAaTh 0a30BOMY
YPOBHIO, @ MOTYT OTJMYaTbCS OT HETO KaKk B CTOPOHY IMPEBBIICHUS, TaK U B
CTOPOHY HEJOCTHKEHHS.

[IpakThka TmOKa3bIBa€T, YTO [JIsi OMHCAHUS JOCTHUXKEHUU, OOY4YaroIIMXCs
1[€J1€CO00Pa3HO YCTAHOBUTH CJEAYIOIINE MATh YPOBHEH.

Ba3oBblii ypoBeHb JOCTHKEHHIl — YpPOBEHb, KOTOPBIA JTEMOHCTPUPYET
OCBOCHHE YUYCOHBIX JCUCTBUIN C OMOPHOM CHCTEMOMW 3HAHHWI B paMKax Juarna3zoHa
(kpyra) BbBIACICHHBIX 3amad. OBnajgeHue 0a30BBIM  YPOBHEM  SIBIISICTCS
JIOCTATOYHBIM JIJISl TPOJIOJDKEHUS 00YUYEHHs Ha CIIeAYIONIeH CTyneHn o0pa3oBaHus,
HO HE MO0 TmpouIbHOMY HampaBieHuto. JloCcTwkeHnio 0a30BOro YpOBHS



COOTBETCTBYET OTMETKA «YJOBIETBOPUTEIHLHO» (MU OTMETKa «3», OTMETKa
«3aYTEHO).

[IpeBbilieHre 06a30BOro ypOBHSA CBHJIETEIBCTBYET OO0 YCBOCHHUHM OIOPHOM
CUCTEMBbI 3HAHUU Ha YPOBHE OCO3HAHHOI'O MPOU3BOJLHOTO OBJAJCHUS YU€OHBIMU
JEUCTBUSMHM, a TAKXKE O KPYro3ope, MUpoTe (WM U30MpaTeTbHOCTH) UHTEPECOB.
[{enecooOpa3Ho BBIICTUTH CIEIYIONIUE ABA YPOBHS, MpeBbIIIAIONIUe 0a30BbIN:

* NOBBIIIEHHbINYPOBEHb JOCTHXKEHUS TUIAHUPYEMBIX pe3yJbTaTOB, OIEHKA
«XOpoIIo» (0OTMETKA «4»);

* BBICOKMI YPOBEHb JOCTWKEHUS IUIAHUPYEMbBIX PE3yJIbTaTOB, OLEHKA
«OTIUYHO» (OTMETKA «5»).

[1OBBIIIEHHBIA W BBICOKMN YPOBHHU JOCTHKEHHS OTJIMYAIOTCS IO IOJHOTE
OCBOGHHUSl  IUJIAHHPYEMBIX  pPE3yJbTaTOB, YPOBHIO  OBJAJACHHUS  y4EOHBIMU
JEHCTBUSMH U C(DOPMHUPOBAHHOCTHIO MHTEPECOB K JAaHHON IMPeIMETHON 00IacTH.

NunuBuyanbHble TPACKTOPUH OOYyUEeHHsI OOYYAIOIINXCS, IEMOHCTPUPYIONTUX
NOBBIUICHHBIH U BBICOKUN YPOBHHU JIOCTHIKEHUH, LieiaecooOpa3Ho (HOpMUPOBATH C
y4€TOM MHTEPECOB ATUX 00yYarouuxcs U UX IJIaHOB Ha Oynymiee. [Ipu Hanuuuun
YCTOMYMBBIX UHTEPECOB K yUEOHOMY NMpPEAMETY U OCHOBATEIbHOM MOJATOTOBKU IO
HEMYy TakKue 00ydyaromuecss MOTYT OBITh BOBJICUEHBI B MPOCKTHYIO JIEATEIbHOCTh
10 TIPEAMETY U COPUEHTHUPOBAHBI Ha MPOJOJKEHUE 00yUeHHUs B CTapIIUX Kiaccax
10 JIAaHHOMY MPOUITIO.

Jnst onucaHusi TOATOTOBKHU y4YallIMXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX HHKE
0a30B0r0, 11€71€C000pPa3HO BBIIECIUTh TAKKE JBA YPOBHS:

* IOHMKEHHbIIl YPOBEeHb JIOCTHXKCHUM, OILIEHKA «HEYIOBJICTBOPUTEIHLHO
(oT™MeTKa «2»);

* HU3KMI YPOBEeHb JJOCTHXKECHHI, OIIEHKA «IUI0X0» (0OTMETKa «1»).

Henoctkenne 0a30Boro ypoBHA (IMOHMKEHHBIM M HU3KUH  YPOBHH
JNOCTHXKEHUM) (PUKCUpYeTCS B 3aBUCUMOCTH OT 00bEMa M YpOBHS OCBOEHHOTO U
HEOCBOEHHOT'O COJEP/KaHUsI MPEAMETA.

Kak mnpaBuino, NMOHMKEHHBIH YPOBEHb IOCTIKCHHUM CBUICTEIBCTBYET 00
OTCYTCTBHM CHCTEMaTH4ECKON 0a30BOM MOATOTOBKH, O TOM, UTO OOYYAIOLUIUMCS HE
OCBOEHO JaXX€ M TOJIOBUHBI IUIAHUPYEMBIX PE3YJIbTATOB, KOTOPHIE OCBAaWBAET
OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO HMMEIOTCS 3HAYUTEIbHBIE MPOOETHI B
3HAHMSX, NajdpHeiIee oOydeHue 3arpyaHeHo. [Ipu sTom oOyuaromuics MOKET
BBITIOJIHATDh OTJIEJIbHBIC 3aJlaHusl TOBBIIIEHHOTO YpoBHS. JlaHHas rpynna
oOyuaromuxcst (B cpeiHEM B X07€ 00ydeHus cocTapJstolias okojio 10%) tpedyer
CHelUalbHOW JAMArHOCTUKHU 3aTPyIHEHU B OOyYE€HHH, NPOOEIIOB B CHCTEME
3HAHWI U OKAa3aHUU 1EJICHANPABICHHON OMOILMY B JJOCTHKEHUH 0a30BOTO YPOBHSI.

Hu3kuii ypoBeHb OCBOCHUS MIIAHUPYEMBIX PE3YyJbTATOB CBUIECTEIBCTBYET O
HAJIMYUU TOJIBKO OTAENBbHBIX (PparMEeHTApHBIX 3HAHUM MO MpPEIMETy, JajdbHeHIIee
oOyueHue MPaKTHUYECKH HEBO3MOXHO. OOyyaronmmcsi, KOTOpble JEMOHCTPUPYIOT
HU3KUW YPOBEHb JTOCTIDKCHUM, TpeOyeTcsl crenuaibHas MOMOIb HE TOJBKO TIO
yueOHOMY TMpeaMeTy, HO MU MO0 (OPMUPOBAHUIO MOTHBAIMHM K OOYYEHHIO,
Pa3BUTHIO MHTEPECA K U3yd4aeMOU MPeMETHON 00JaCTH, TOHUMAHUIO 3HAYMMOCTH




MpeaMeTa JJIs )KU3HU U Ap. TOJIBKO HAIMYKE MOJIOKUTEIbHOM MOTHUBALIMM MOYKET
CTaTh OCHOBOW JIMKBUAAIMK TNpoOenoB B OOy4YeHUM JJid JaHHOW TPYIIbI
0OydJarommxcs.

OnucaHHBIN BBIINIE MOAXOJ IEIECO00pa3HO NMPUMEHATh B XOJE Pa3INYHbIX
MPOLEAYP OLEHUBAHUS: TEKYIIETO, TPOMEKYTOUYHOTIO U UTOTOBOTO.

st hopMHUpOBaHUS HOPM OLIEHKH B COOTBETCTBUU C BBIJCIICHHBIMU YPOBHSIMHU
HEO0OXOJMMO OIHUCATh TOCTURKEHUSI 00yUaroiierocsi 6a30Boro ypoBHs (B TEpMHHAX
3HAHUW W YMEHHM, KOTOpbIE OH JOJDKEH MPOJAEMOHCTPUPOBATH), 32 KOTOPHIE
oOydJaromuiicss 000OCHOBaHHO TMOJyYaeT OILCHKY «yIOBIETBOpHUTENbHO». [locie
ATOTO OTMPEACIISIFOTCS U COIEPKATEIHHO OMUCHIBAIOTCS 00JIee BHICOKUE UITH HU3KUE
YPOBHU JTIOCTUKEHUM. Ba)XHO aKlIEeHTUpOBaTh BHUMAHKUE HE HA OIMOKAaX, KOTOPhIE
caenan oOydJarouuics, a Ha y4eOHBIX IOCTHKCHHUSIX, KOTOpbhIe 00€CIeunBaroOT
MPOJIBUKEHUE BIEPEN B OCBOCHUU COACPIKAHUSI 00pa30BaHUSI.

Pemienre 0 JOCTHXKEHUU WIIM HEJNOCTUKEHUU IUUIAHUPYEMBIX PE3YyJIbTaTOB WIIU
00 OCBOCHMHU WJIM HEOCBOCHMHM YYEOHOro MaTepuaja MPUHUMAETCS HAa OCHOBE
pe3yibTaTOB  BBIMIOJIHEHHMS ~ 3aJaHUil  0a30BOr0  YpOBHSIL. Kpurepunii
JIOCTHKEHUSI/OCBOCHHSI Y4€OHOTO MaTepHalia 3a/1aéTcsl KaK BBINOJIHEHUE HE MEHEe
50% 3amanuit 6a30BOro ypoBHs Wiy noixydeHue 50% oT MakcumaibHOTO Oaia 3a
BBITIOJIHEHUE 3a/1aHU 0230BOTO YPOBHSI.

YPOBHI/I MOATOTOBKM YYallIUXCHA U KPUTCPHUH YCICIIHOCTH oﬁyqunH o
MaTEeMaTHKE

YpoBHuu Teopus IIpakTHka
Ouenka
1 PacrnioznaBath YMeTh BBINIOJHATH
Y3HaBaHue OOBEKT,  HaXOJIWTh | 3aJIaHUsI MO 0Opasiry,
Anroputmuyec HY)XXHYIO  (opMmylly, | HA HENOCPEICTBEHHOE
Kasi  JeATeIbHOCTH | «3» MPU3HAK, CBOMCTBO M | MPUMEHEHHE (HOPMYII,
C MOJICKa3KOH T.1. MpaBujl, UHCTPYKIHN U
T.J.
2 3HaTh YMerb_paboTtath ¢
Bocnpoussene GhopMyJIMPOBKM BCEX | y4eOHOM U CITpaBOYHOM
HHUE MOHATHM, WX CBOW- | IUTEPaATypOU,
Anroputmudec | «4» CTBa, MIPU3HAKH, | BRIIOTHATh  3aJIaHUs,
Kasi  JAeSATEIbHOCTD hopmyJIbL. Tpedyromme He-
0e3 IoaCKa3Ku YmMmerhb CJIOKHBIX
BOCIIPOU3BECTHU npeoOpa3oBaHUi C
JIOKa3aTelIbCTBa, BbI- | IPUMEHEHHEM u3y-
BOJIBI, 4aeMoro MaTepuasa
yCTaHaBIMBAThH
B3aUMOCBSI3b,




BBIOMpPATh  HYXHOE
U1t BBITOJTHEHUS
JAHHOTO 3aJaHusl
3 Henatp YMerh IIPUMEHSTH
Ilonumanue JIOTUYECKUE 3a- | IOJlyYCHHbIE 3HAHUS B
JleAaTenbHOCTD KJIFOUCHHS, Pa3IUYHBIX CUTyalHsX.
npu OTCYTCTBUHU | «5» COCTaBIISATh BbIIOJHATL 33a7aHUA
SIBHO BBIPAKEHHOT'O aIrOpUTM,  MOJIENb | KOMOMHUPOBAHHOTO
aNropuT™Ma HECJI0KHBIX Xapaxrepa,
CUTyauuu coaepKalux
HECKOJIBKO TTOHSATHIA.
4 B cosepuieHcTBe YMerh IIPUMEHSTH
OBJaajnenne 3HaThb  UW3YYCHHBIN | 3HAHUS B JIIOOOM
YMCTBEHHOM MaTtepuai, CBOOOJHO | HECTaHIAPTHOM
CamocTosiTe1bHO- OpUEHTUpPOBaThCA B | cutyauun. CamMocTos-
CThbI0 «5» HeM. UMeTh 3HaHWS | TeJbHO _ BBINOJHATH
TBopueckas Y3 JIONOJIHUTEIBHBIX | TBOPUYECKHUE
MCCIIE0BATEIbCKAS MCTOYHUKOB.  Buia- | uccienoBarenbckue
NEATEIBHOCTD NETh omnepauusMHu | 3a1aHus. BbINOJHATH
JIOTUYECKOTO byHKIMH
MBIIILJICHHUS. KOHCYJIbTAHTA.
CocTaBJjsiTh MOJCIb
100011 CUTyallUu.

KpuTtepun u HOpMBbI OLlEHKH
10 MaTeMaTHKe.

1. Ouenka nucomeHHbIX

3HAHNH, YMEHHUH M HABBIKOB 00y4al0IIUXCH

KOHmMpOJibHblX paﬁom

ooyuawuxcsas no

mamemamuke.
O1meTka «5», ecau:

e paboTa BBINOJIHEHA IIOJHOCTHIO;
® B JIOTUYECKUX PACCYXKIEHUSAX MU OOOCHOBAHMU DEILIECHUS HET MPOOEIoB U

OIINOOK;

L4 B PCHICHNHN HCT MATCMATHYCCKHUX OIIOOK (BOBMO)I(Ha OJHa HCTOYHOCTD,
OIMMCKa, KOTOpass HE ABJIACTCA CICACTBUCM HE3HAHWA HMJIM HCIIOHHMMAHHA y‘IC6HOFO

MaTepuana).

OT1meTKa «4» CTaBUTCA B CIEAYIOIIMX CIIyqasx:

L pa60Ta BBIIIOJIHEHA IIOJIHOCTBIO,

HEJIOCTATOYHbI (€CIU yMEHHUe
CHEIUATBHBIM 00OBEKTOM MPOBEPKH );

HO OOOCHOBaHUSI IIAroB pEIICHUS

00OCHOBEIBAThH pacCCyKJACHUA HC ABJIAJIOCH

L JOMYIICHBI OJaHA OIIMOKa WM €CTh ABa — TpHU HGI[O‘-IéTa B BBIKJIaJKax,




pUCYHKaX, dYepTrekax win Tpadukax (ecnum d5TH BUABl PabOT HE SBISUIACH
CHeualbHbIM 0OBEKTOM MPOBEPKH).
OT1meTKka «3» CTaBUTCS, €CIIU:

e  JlomylleHO Oojee OJHOM omMOKM WM 0ojiee JBYX — TpEeX HEAOYETOB B
BBIKJIQJIKaX, YepTexax WiM rpadukax, Ho oOydaromuiics odmagaeT o0a3aTeIbHBIMU
YMEHHSIMU 110 TPOBEPSIEMOMN TEME.

OT1mMeTKa «2» CTaBUTCS, €CIIH:

® JIONYIICHBl CYIICCTBEHHBIC OIMMOKH, IMOKA3aBIIUE, YTO OOYYAIOIIUNCS HE

oOnamaeT 00sM3aTeIbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B TIOJTHOM Mepe.
Ot1meTtka «1» cTaBUTCS, €CIIU:

e paboTa mMokKa3aja TMOJIHOE OTCYTCTBHE Y OOydYaromerocs o0s3aTelIbHbIX
3HAHUM W yMEHUH 1O TMpOBEpseMOM TeMe WM 3HAuYMTeNbHAsg YacTb pPadOThI
BBITIOJTHEHA HE CAMOCTOATENBHO.

YyuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAJIbHBINA OTBET HA BOMPOC WU
OpPUTMHAJIBHOE pEIIEHHE 3aJayd, KOTOPhbI€ CBUICTEILCTBYIOT O BBICOKOM
MaTeMaTHYECKOM Pa3BUTHU OOYUaIOIIErocs; 3a pernieHue 0osee CIoXKHOW 3amauu
WM OTBET Ha OoJiee CIOXHBIA BOMPOC, MNPEIJIOKEHHBIE O00ydYaroneMycs
JIOTIOJTHUTENIHHO MOCIIE BHIMOIHEHUSI UM KaKUX-TUO00 JPYTUX 3aIaHui.

2. Ouenka ycmubix omeemos 00y4aowuxcs no Mmamemamuxe
OTBeT OLICHUBAETCA OTMETKOM «5», €CIIM YUCHHUK:
® I[IOJIHO PacKpbll COJEp)KAaHUE MaTepuaia B 00bEME, MPETyCMOTPEHHOM
IpPOrpaMMoOil U y4eOHUKOM;
® U3JIOKWI  MaTepuad  TPaMOTHBIM  S3BIKOM,  TOYHO  HCHOJIb3Ys
MAaTeMaTHYECKYI0 TEPMHUHOJOTHI0O W CHUMBOJIUKY, B OIPEAEIECHHON JIOTHYECKON
MOCJIEN0BATENBHOCTH;
® [PABWIBHO BBINOJHUI PHUCYHKH, YEPTEXKH, TpaduKu, COMYyTCTBYIOIIUE
OTBETY;
e [IOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPUID KOHKPETHBIMHU IPUMEPaMH,
IIPUMEHSITH €€ B HOBOW CUTYallM IIPYU BBITIOJIHEHUHU NIPAKTHYECKOTO 3a1aHUs;
®  [IPOJEMOHCTPUPOBAI 3HAHWE TEOPUU PAHEE H3YUYEHHBIX COIYTCTBYIOIIUX
TeM, C(QOPMUPOBAHHOCTh W YCTOMYMBOCTH MCIOJIB3YEMBIX MPH OTBETE YMEHUU U
HAaBBIKOB;
®  OTBEYaJl CAMOCTOSITENbHO, 0€3 HAaBOAALIUX BOIIPOCOB YUHUTEIIS;
® BO3MOXHBI OJHAa — JBE HETOYHOCTU IIPU OCBELIEHUHU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO MCIPABUJI IOCIE 3aMEYaHUs
YUUTEJIS.
OTBET OLEHUBAETCS OTMETKOM «4», €CIIM YIOBJIETBOPSAET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OANH U3 HEAOCTATKOB:
® B U3JIOKEHUU JIONYIIEHBI HEOOJbIIME MpPOOeNbl, HE HCKa3UBIIEe
MaTEeMaTHYECKOE COAEPKaHUE OTBETA;
e  JIONYIIEHBI OJMH — JIBA HENOYETAa IPU OCBELIEHWH OCHOBHOI'O COJEPKAHMS
OTBETA, UCIIPABIICHHBIE NTOCIIE 3aMEYaHUsl YUUTEIS;




® JIONMYyIICHBl OMmMUOKa WM Oo0Jiee JBYX HEJOYETOB  MPU OCBEIICHHUH
BTOPOCTEINIEHHBIX BOMNPOCOB WJM B BBIKJIAJKAX, JIETKO MCIPABICHHbIE IOCHE
3aMEYaHUs YUUTEIs.
OtMeTKa «3» CTaBUTCS B CIEIYIONIUX CIydasx:
® HEMOJHO PAacCKpPhITO COJIepKaHUEe Marepuaia (CoAep aHUE H3JI0KEHO
dbparMeHTapHO, HE BCErJa IOCICIOBATEIBHO), HO TOKa3aHO oO0IIee MOHWMAaHUE
BOIIPOCa MW  MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTAaTOYHBIC I  YCBOCHHS
MporpaMMHOTO MaTepuayia (ompeneneHsl «TpeOoBaHUSAMH K MaTeMaTHYeCKOU
MOATOTOBKE OOYYAIOIINXCS» B HACTOSIICH MPOrpaMMe 110 MaTEMAaTHKE);
® UMENNCh 3aTPyJHEHUS WM JOMYIIEHbl OIIMOKM B  ONPEICICHUU
MaTEMaTUYeCKOM TEPMUHOJIOTHH, 4YEepTEXKax, BBIKIAJKAX, MCIPABICHHBIE IOCIE
HECKOJBKUX HABOSIINX BOIIPOCOB YUUTEIIS;
® VYYCHUK HE CIPABWICA C MPUMEHEHUEM TEOPUM B HOBOM CHUTYyallUM NpH
BBITIOJITHCHUH TIPAKTUYECKOTO 3a/JaHMs, HO BBITIOJHWI 3aJaHUs 00sS3aTEIBHOTO
YPOBHSI CIIO)KHOCTH TIO TAaHHOH TEME;
® T@pH JOCTATOYHOM 3HAHWM TEOPETHUYECKOTO MaTepuaja  BBISBICHA
HeJI0cTaToYHasi ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.
OTMeTKa «2)» CTaBUTCS B CIECIYIONINX CIydasX:
® HE PaCKpBHITO OCHOBHOE COJIepKaHuE yueOHOTO MaTepuaa;
e OOHapy)XEHO HE3HAHUE YUYCHUKOM OOJblIel Wik Haubojiee BaKHOU
YacTH y4eOHOro Marepuarna,
® JIOMYIICHBI OMMOKH B OMPEICICHUM TMOHATHH, TPH HCIIOIH30BAHUN
MaTEeMaTU4YeCKOM TEPMUHOJIOTHH, B PUCYHKaX, yepTexkax win rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE WCIPABJICHBI IOCIE HECKOJbKUX HABOJAIIUX
BOIIPOCOB YUUTEIIS.
OtmeTtka «1» cTaBUTCS, €CIIH:
® YYCHUK OOHAPYXHWJ TOJHOC HE3HAHWE M HETIOHHMMAHHE H3y4aeMOTO
y49eOHOTO MaTepHalia WM He CMOT OTBETHUTh HM Ha OJUH U3 MOCTaBICHHBIX
BOIIPOCOB T10 M3yYCHHOMY MaTepHay.

3. OyeHusanue mecma u KOMNJIEKCHOU padbomul

MPOIEHTBI 0-49 50-65 66-79 80-100
OLICHKHU 2 3 4 5
4, 3auem

Kpurepuu ouenkmu:

O1eHKa «3a4TE€HO» BBICTABIISIETCA 00YYarOIIEMYCsl, €CJIM: OH 3HAET OCHOBHBIE
ONPENENICHMs], TOCIEAOBATEIEH B M3JI0KEHUUM MAaTepuala, JEMOHCTPHUPYET
0a30Bbl€ 3HAHMS AUCIUIUIMHBI, BJIAJICET HEOOXOAUMBIMU YMEHUSIMU U HABBIKAMU
IIPY BBIITOJIHEHUU MTPAKTUYECKUX 3aaHUM.



OrneHka «HE 3a4T€HO» BBICTABIACTCS OOyYaromeMycsi, €Clu: OH HE 3HAeT
OCHOBHBIX OMPEICIICHHUM, HEMOCIeA0BaTEIeH U COMBUMB B U3JIOKEHUN MaTepuala,
He 001a/1aeT ONpeICICHHOM CUCTEMOM 3HAHUM 10 TUCITUILIMHE, HE B TTOJTHOW Mepe
BJIaJIeeT HEOOXOAMMBIMH YMEHHUSAMU M HaBBIKAMU MPU BBITIOJIHECHUH MTPAKTUIECKUX
3aJIaHUM.

Ob6mas kaaccupukanusa ommodoK.

[Tpu oueHnke 3HaAHUM, YMEHUI U HABBIKOB OOYYaIOIIMXCS CIEAYET YUUTHIBATH
BCE OLIMOKY (TpyOble M HETPYObIE)  HEJOUYETHI.

I'pyObIMH CHHUTAIOTCH OIINOKM:

- HE3HaHWE OINPEJECICHHUS OCHOBHBIX NOHITHI, 3aKOHOB, MPaBUJ, OCHOBHBIX
MOJIOKEHUI Teopuu, He3HaHUE (HOPMYJ, OOMIECTIPUHITHIX CUMBOJIOB 0003HAYEHUH
BEJIMYMH, €IMHULL UX U3MEPEHUS;

- HE3HaHWE HAMMEHOBAHWI €IMHMI] U3MEPEHMUS;

- HEyMEHUE BBIICIIUTh B OTBETE INIABHOE;

- HEyMEHUE IPUMEHATh 3HaHHUsI, aJTOPUTMBI JUIsl PEILECHUS 3a/1a4;

- HEYMEHUE JIeJIaTh BBIBOJbI U 0000LICHMS;

- HEYMEHHE YUTaTh U CTPOUTH Irpapukiy;

- HEyMEHue I10JIB30BAThCS IIEPBOMCTOYHUKAMM, y4eOHUKOM "
CIIPABOYHUKAaMU;

- TOTEps KOPHSA WU COXPaHEHUE MOCTOPOHHETO KOPHS;

- orOpackiBaHuEe 0€3 O0BICHEHUN OJIHOTO U3 HUX;

- paBHO3HAYHBIE UM OIINOKHU;

- BBIYMCIIUTEIIbHBIE OIUMOKHU, €CIIM OHU HE SBJISIOTCS OMUCKOM;

JIOTUYECKUE OIIHOKH.

K HerpyObIiM ommOKaMm cienyer OTHECTH:

- HETOYHOCTh (hOPMYJIMPOBOK, ONMPEACIICHUH, MOHATHH, TCOpPHH, BhI3BaHHAs
HEIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPENEIIIEMOI0 TOHITHUS WU 3aMEHOM
OJIHOTO - IBYX M3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTb rpaduka;

- HEpPaUMOHAJIBHBIA  METOJ  peleHus  3aJa4d WM HEJOCTaTOYHO
IIPOJlyMaHHBIN IJIaH OTBETA (HAPYILIEHHUE JIOTUKH, IOJIMEHA OTAEIBHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMU);

- HEepalMOHAJIbHbIE METO/IbI pa0OTHI CO CIPABOYHOM U JPYroil IMTEpaTypoii;

- HEyMEHHE pellaTh 3a/1a4u, BBIIOJHATD 3a/1aHHs B OOLIEM BUJIE.

Henoveramm sBISAIOTCA:

- HepalMOHAJIbHbIE IPUEMbI BEIYMCIICHUN U TPeoOpa30BaHu;

- HeOpexkHOE BBITIOJHEHUE 3aMKCel, YepTexKen, cxem, rpaduKoB.

Kontpons 3YH npennaraercs npu npoBeICHUU MATEMAaTUYECKUX JUKTAHTOB,
MPAKTUYECKUX pabor, CaMOCTOSITEbHBIX pabor oOydarorero u
KOHTPOJIUPYIOIIETO BUA, KOHTPOJBHBIX padOT, UTOTOBBIX PadoT.

OueHuBaHMe HHAUBUAYAJIBHOTO NPOEKTA



Ta6auua ouenkn pe3yabTaToB [IPOEKTA y4yennka mKoJIbl.

Opranuzanus [lo3nanue mupa Oo61enue ¢ [IposiBnenue
nena (mo3HaBaTeIbHBI | JIIOJABMHU YyBCTB U BOJIU
(perynsiTuBHbBIC e YY) (KOMMYHHUKATUBHBI | (JINUHOCTHBIC

YY) e YY]) pEe3yIbTaThI)

1. Be16op TeMsl l. Coop 1. Beipaxxenue 1.  osenenue

(Ha3BaHHUS): uHbOopMaIuu: CBOMX MBICJIEN: | 3aMbICTa 10

— — W3 PpasHbIX | — SICHOCTb W | BOIUIOIICHMS:
CaMOCTOSTEIIHO MCTOYHHKOB; JOCTYITHOCTh — MIOJIHOE

— C TIOMOUIBIO — COOCTBEHHBIX | U3JIOKECHUS BOIUIOLIEHUE

HaOJII0ICHU, — JIOTUYHOCTD — YaCTHUYHOE

Omnpenenenue — OTBITOB, | — IIEJIOCTHOCTh | BOIUIOLIEHUE
LEJIN: IIPaKTUYECKUX BBICTYIUICHHUS —  YIpOIICHUE

— JIEUCTBUM U T.II. — TPaBUWIBHOCTH | LIEJIU
CaMOCTOSATEIIEHO — U 10 X0y paboThI

— C IOMOUIBIO CaMOCTOSITEIILHO KpacoTa peuu

CocraBnenue [Ipeononenue

IJIaHa: TPYIHOCTEM:

— — MPO TPYAHOCTH
CaMOCTOSTENIbHO HE W3BECTHO (HE

— C IIOMOIIIBIO OBLIIO)

— TPYJHOCTH
IIPEOI0JICHBI
IIOJIHOCTBIO

— YaCTUYHO

— OoJBIIIas 4acTh
TPYAHOCTEN HE
IPE0JI0JIEHA

2. Peannzanusa 2. Coznmanune 2. Ilomumanue 2.

T1aHa: COOCTBEHHOI'O BOITPOCOB (mpu | OMoUMOHANBHAS

— NpoaykTa (B T.4. C | 3allMTE MPOEKTA): CaMOOILICHKA
CaMOCTOSTENIbHO nepepaboTKON — ObIcTpoe H | CBOEU pabOThI:

WM C TIOMOIIBIO uH(pOopMaIn): YeTKOE MOHUMAaHHE — CTENEHb

— B| — OpUTHHAIBHBIN —  T[IOHHMMaHHE | HHTepeca
COOTBETCTBUU C| HPOIYKT IIOCJIE YTOYHEHUS —
3aMBICIIOM — C DJIEMEHTOM — npoOJaeMbl TpHU | yIOBIETBOPEHHOCT

— HOBU3HBI NNOHUMaHUU b (daro
KOPPEKTUPOBKA — BOITPOCOB NOHPABWIOCh, YTO
IJlaHa  yNPOCTHIIA | BOCIIPOU3BEICHUE HET...)
JNOCTH/KEHHE U3BECTHOIO — YBJICYEHHOCTh
pe3yJibTara TEMOU

(rOTOBHOCTH ee




IPOJI0JIKATH,
TBOPUECKUH azapT

U T.I1.)
3. CamooI1ieHKa 3. 3. JloroBopuThCs 3.
pe3yJIbTaTOB U IIpencrasinenue B crnope (mpu | BO3MOXHO,
X0Jla CHOJIHEHUs | nH(popMaIun 3amuTe npoekra): | HO HE
MPOEKTA: (Texctr, cxema, | — OBA3ATEJIBHO u
- Mozenb, 00BbeKT u | aprymentupoBanHo | TOJIBKO I1O
CaMOCTOSITEJILHO T.IL.): e (i Het) | CAMOOIIEHKE
WJIY 110 BONpOcam —  TBOpueckoe, | orctauBanue cBoeil | ABTOPA, BE3
— aJICKBaTHOCTh | OPUTMHAIIBHOE, MO3ULIIH I[TYBJIMYHOI'O
CaMOOIICHKH THUIIOBOE — OBCYXJEHHWA 1N
— BBIJICJICHUE KOPPEKTHUPOBKa OCYXJIEHHMA:
TPYAHOCTEMN MO3ULINHU oj | peueHue
— MIpU3HAHUE BO3/ICIICTBUEM MOpPaJIbHBIX
HeyAad TOJIHOCTHIO apryMEHTOB po0iem,
CaMOCTOSITEJIbHO — pacTepsIHHOCTh | IPOTUBOPEUHI TIPU
B CIIOpe, cJlaya | OLEHKE W
CBOUX MO3UIIMI BBIOOpPE TMOCTYIIKOB
— muckyceus | (B xome  pabOThI
OTCYTCTBOBAaJa HaJ TPOCKTOM)

MakcumanbHas OICHKaA II0 KAXKIOMY KPHUTCPHUIO HC JOJIKHA ITPCBLIIIATD

6amnoB. [Ipu TakoM monxojnie AOCTHXKEHHE 0a30BOTO YPOBHS (OTMETKa

«YZOBJICTBOPUTEIHHO») COOTBETCTBYET IMOJIYyYEHUIO 4 TEPBUYHBIX 0auioB (1O

OJIHOMY Oajury 3a KaXKIblii U3 YETBIPEX KPUTEPUEB), a JOCTUKEHUE

MOBBIIICHHBIX YPOBHEW COOTBETCTBYET MOJYUYEHUIO /—9 MEPBUYHBIX OAILJIOB

(oT™meTKa «xopomio») win 10—12 nepBUUHBIX 0aII0B (OTMETKA «OTIMIHOY).

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA




* MaTtemaTuka: anrebpa ¥ Hayajia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsin JI.C., byry3os B.®., Kangomues C.b. u

npyrue, AkiinonepHoe obmectBo «M3aarenscTBo «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/

https://myschool.edu.ru/

https://uchi.ru/

https://sdamgia.ru/






