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HOACHUTEJIBHASA3ZAIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuvaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHoBe {DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CpeaHEro oo1ero oopa3oBaHus,
C YYEeTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBaHWM, TMPEABIBIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPATUIUNA POCCUUCKOrO 0OOpa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIAJACHUE KITFOYCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJINU3YYEHUAYYEBHOI'OKYPCA

BaxxHocTh yueOHOro Kypca TEOMETPUM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus OOYyCIIOBJCHA MPAKTUYECKONW 3HAYMMOCTHIO METANPEJIMETHBIX |
NPEIMETHBIX pPE3yJbTaTOB OOydYeHHsS TEOMETPUHM B HANPABICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpoBaHUS (YHKIIHMOHAIBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS JIPYTrUX YUYCOHBIX TUCHUILINH. Pa3BuTHe y 0Oydarommxcs
NPAaBWIbHBIX TPEICTABIEHUNA O CYIIHOCTH M TPOUCXOXKJIEHUU T'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIICHUH PEATbHOTO M HUJEaIbHOT0, XapaKTepe OTPaKEeHHUs
MaTEeMaTUYECKOM HAYKO SBJIICHUI U MTPOLIECCOB PEATbHOTO MUPA, MECTE T€OMETPUHU
B CUCTEME HAyK U POJIM MaTEeMaTH4YE€CKOTO0 MOJIETUPOBAHMS B HAYYHOM TO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS YUAIIUXCS, a
TaK)Ke KAadyeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM
0OI11IeCTBE.

['eomeTtpust siBisieTcs: OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak o0OECIeYMBaeT BO3MOXKHOCTh H3Y4YEHHS KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbINIIeHUE, (HOPMUPYEMOE TMPH HU3YYCHHH OOYYarOIIMMUCS
MOHATHIHHBIXOCHOBT€OMETPHUUHUIIOCTPOCHU UTIETTOUKMIIOTMIECKUXYTBEPKACHU B
XOJIe pelIeHUs] TeOMETPUYECKHX 3a7a4, yMEHHE BBIABUTATh W OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HMCIOIB3YIOTCS TPU PEHICHUU 3a7ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTIX AeATENbHOCTH dYenoBeka. OpueHTaIus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CcoluaibHOro ObITHS, ¢dopma
OTPaXCHHS OKPYKAIOMIETO MHpA, YCIOBHUE YCHENIHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JedcTBUTENLHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMH
00pazaMuo0beAMHAETPA3HBIEBU By YUeOHOUUTPYI0BOMACATENIHLHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHATBHO BAaXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3ajadya (OpMUPOBAHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHU — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpaMMmbl ydeOHOro kKypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHuss — 00IIeoOpa3oBarebHOE U OOLIEKYJIbTYpHOE pPAa3BUTHE
oOydaromuxcs yepe3 odecrneueHre BO3MOKHOCTU MPUOOPETEHUS UUCTIOJIb30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW U  JEUCTBUM, CHELMPUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCIIEUIHOTO  MPOAODKEHHS  00pa3oBaHUs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YypOBHE MpeIHAa3HAuYeHa IS
oOy4YaromuXxcs CpeHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTr0 001ero oopasoBanus. Takum oOpa3om, oOyuaromuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIIME MaTeMaTUYECKUE YMEHHUS, CBA3aHHBIECO
cnenuUKol reoMeTpUN U HeOOXOAUMbIE NJisl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh U3YUYHUTh F'€OMETpUI0 Oosiee Tiy00Ko, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npodeccuoHaIbHOU IeITeTbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS NPOrpaMMbl 00ECIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX3a1a4. [ [ppopuTeTHRIMU3aJauaMHOCBOEHUSAKYPCa
«I"eomeTpumn»nabdazoBomypoBHeB 1 0—1 1 ki1accaxsBISIOTCS:

e (opMHpOBaHHE TPEACTABIECHUS O TEOMETPUM KaK dYacTh MHUPOBOIi

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE MPEICTABICHUS O MHOIOIPAaHHUKAX U TejlaX BpalleHUsIKaK
O BaXHEHIIMX MaTeMaTH4YEeCKUX MOJENISAX, IMO3BOJSIOIIUX OMHCHIBATHU
U3y4aTh pa3HbIe SBICHUS OKPYKAIOLIET0 MHUPA;

e (opMHpOBaHHE YMEHHUs pACIO3HABaTh Ha uYepTexax, MOJENIAX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TeJla BPaIlleHNUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ad Ha MOCTPOEHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsSI OINEPUPOBATH OCHOBHBIMHM IOHSATUSMHU O
MHOTOTPaHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  QITOPUTMAMHU  pEUIeHHs  OCHOBHBIX  THIOB  3ajauy;
¢opmMupoBaHue yMEHHUS  NPOBOJUTH  HECJOXKHBIE  JOKa3aTelbHBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
NPaKTUYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUaronInXcs,
MO3HABATENbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUNA, KPUTHUYHOCTH
MBIIUICHHUS;



e (QopmupoBanue (yHKIIMOHAIBHOU IPaMOTHOCTH, PEIEBAHTHONT€OMETPUH:
yYMEHHUE PAcO3HABATh MPOSBICHUS T€OMETPUUECKUXITOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KU3HEHHBIX CUTYaIUSAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIHPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOCHHBIA T'€OMETPUUECKUN
ammapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3aj]ad,
UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YJIbTaTHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO TPOTpaMMBI SIBIISIETCSl BKIIIOYEHUE B KYypC
CTEpPEOMETPHUH B Havalle €r0 M3yUCHHS 3a/1a4, PellaeMbIX Ha YPOBHEUHTYUTUBHOTO
MO3HAHMS, W OMNPEJeCHHBIM 00pa3oM OpraHuW3OBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTnaeTcsi HATJISITHO-KOHCTPYKTUBHOMY METOJy OOYy4EHUSs, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH INMPEIMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4YalIuxcsi B Kypce CTEpeOMETPHH MPOBOIUTCS 3a CUCT pPELICHUs 3a]]a4 Ha CO3aHue
IPOCTPAHCTBEHHBIX O0pa30oB M 3a7a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Cozganue o0Opaza NPOBOAMTCS C ONOPOM HA HAIVISIIHOCTH, a
olepupoBaHUEe 00pPa3oM — B YCJIOBHSIX OTBJICUYECHMS OT HATJISITHOCTH, MBICJIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHbIECOAEpKaTeNbHbIENUHUNKYpca«l eomeTpuu»B10—1 1knaccax:
«MHororpanHUKN», <[ [pIMBICUTIIIOCKOCTUBIIPOCTPAHCTBEY, « T €1aBpaIeHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAePKATEIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001ero oopa3oBaHusI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacHpeneleHHBIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJAJEHUE T'€OMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TIPHUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEJCTABICHUN OOy4YaIOIMUXCS, PACIIUPSS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTOYYEBHOI'OKYPCABYUYEBHOMIIVIAHE

Ha u3ydenue reomerpun oTBOaUTCS 2 yaca B Henesro B 10 kitacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojaa o0yuenus - 102 yueOHbIX yaca.



COAEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

IIpAMBIEHIVIOCKOCTHB NMPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajielbHble M CKpeluBaromuecs mnpsimblie. [lapamienbHOCTh NOPsIMBIX U
IJIOCKOCTEl B MPOCTPAHCTBE: MapaJUICNIbHbIE TMPSMbIE B  MPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSAMBIX; MAPaUIEIBHOCTh NMPSMOM M IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMU CTOPOHAMH; YroJd MEXAy NpsSMbIMH B MPOCTPAHCTBE.
[TapamienbHOCT MJIOCKOCTEN: MTapajuIeNIbHbIE INIOCKOCTH; CBOMCTBA MAPaJIIENbHBIX
miockocTeit. [IpocTelinme mpocTpaHCTBEHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MmapajieJenunesa; NIoOCTPOCHHE CEUCHUM.

[TeprieHAUKYJISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIECHANKYISAPHbIC MPSIMbIEC B
MPOCTPAHCTBE, NPSIMbIE TMapajUiesibHbIE M TNEPHEHIMKYISPHbIE K IUIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH TPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOi
NEPHEHIUKYISPHON IUIOCKOCTHU. YTJIBI B IMPOCTPAHCTBE: YroJl MEXAY NPSIMON H
IUIOCKOCTBIO;  JABYTPaHHBIM  yroj, JIMHEHHBI YroJ JBYIPaHHOTO  yrija.
[lepneHaUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INTIOCKOCTH, PACCTOSIHUE OT
IPSIMOM /10 TJIOCKOCTH, MPOEKLHs (GUTYPHI HA IMIIOCKOCTh. [lepneHauKyIsIpHOCTD
IJIOCKOCTEH: MPU3HAK MEPINEHAUKYISIPHOCTUA JIBYX IUIOcKocTe. Teopema o Tpex
NEPHEHIUKYISApaX.

MHOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIbIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pPa3BEpPTKa MHOrorpaHHuka. IIpusma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, TpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas H
MIOJIHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiesenunes; 1 ero cpoucrea. llupamupa: N-yrosbHas nupamMuaa, TpaHu M
OCHOBAaHHE THPAMUJIBI; OOKOBASUIIOIHASITIOBEPXHOCTHIIUPAMHUIBI; TPABUIBHASU
ycedeHHas mnupamMuga. OJEMEHTbl Mpu3Mbl © nupamuabl. IIpaBunbHbIE
MHOTOI'PaHHUKHW: TOHSATHE IMPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
MpaBWIbHAS THPAMUJA; IPAaBWIbHAA TPEYrojbHAsA NUpPaMHAAa W NPABHIbHBIN
teTpa’ap; KyO. IlpencraBiieHre O TMPaBHIbHBIX MHOTOIPAHHUKAX: OKTa’Jp,
noaexa’ap u ukocasap. CeueHus npru3Mbl U TUPaAMU/IbIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MNPSIMOIA,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHH B MUPAMUJIAX, IAPAIUICIICUIIEIaX, TPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 37€MEHTOB MHOTOTPAaHHUKOB: peEOpa, AuaroHaidu, YrJbl.
[Inomaas OOKOBOWM MOBEPXHOCTH M MOJHOW TMOBEPXHOCTU MPSMOM MHPU3MBI,
IUIOLIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPAMOM pu3Mbl. [lnomans
OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH MPAaBWIBHON MNHPaMUJIbI,TEOPEMA O
IomWaan yceueHHon nupamuabl. [lonstue 06 o0beMe. OObEM MUpaMuUbl, TPUMBIL.

[TogoOnubie Tena B mpocTtpaHcTBe. COOTHOLICHHS] MEXAY IUIOIMIASIMU
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TEJl.

11KJIACC

TenaBpameHus

Hunusaapudeckast MTOBEPXHOCT, oOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIUHIPUYECKONW TMOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zyolas W OCh; IUIONMIAJb OOKOBOM M TMOJHOMU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolue KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHHME U BepIIHA, 00pa3yromasi
¥ OCh; TUIOIIAIb OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUCHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10 b cephl.

N306paxkeHne Ten BpallleHHus Ha TIIOCKOCTU. Pa3BepTka IMIMHApa U KOHYcA.

KoMOuHnarmurenspameHussuMHOT OTPaHHUKOB. MHOTOTPaHHUK,

OMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSL.

[Tousitue 06 o6beme.OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 0000BEMe
IPSAMOYTOJIBLHOTO TapajuieNienuneaa U ciaeAcTBUs u3 Hee. OOBEM LMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBE. (COOTHOIICHHWS MEXIY IUIOMAIIMHU
MMOBEPXHOCTEH, 00bEMaMH TTOAOOHBIX TEIL.

Ceuenus muMHapa (MapaJjieIbHO U MEPIICHANKYISIPHO OCH), CEYEHUS KOHYCa
(mapayyieIbHOE OCHOBAHUIO M IPOXOJSIIEE Yepe3 BEPUINHY), CEUCHHUS 1Iapa.

BeKTOpbIMKOOPANHATHIBIPOCTPAHCTBE

BekTtop Ha minockoctu U B nmpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4uciio. PaznoxkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemieHue 3agad, CBA3AaHHBIX C
MIpUMEHEHNEMIIPaBUIAeHCTBUICBEKTOpamu. [ [psmoyronbHascuctema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. llpocreiimme 3amaum B
KOOpJMHATax. YTroi Mexay BekTopamu. CkajnsipHOE NpPOU3BEIECHHUE BEKTOPOB.
Bbrunciienne yrioB MexXay MpsIMbIMHU U IJIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/I IIPU PELICHUU T€OMETPUUECKUX 3aad.



IHJIAHUPYEMBIEPE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIEPE3YIHTATHIOCBOCHUSATIPOrPAMMBIY4E€OHOTOTIPEIMETA
«MareMaTruka»XapakTepU3yrTCs:
I'pa:xknanckoeBocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKA 00YyJaIOIIEeTrOCsl KaK aKTHBHOTO
M OTBETCTBEHHOI0 WIE€HAa POCCUUCKOTO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

I[IaTpuoTHYeckoeBOCIMTAHNE:

c(hOopMUPOBAHHOCTHIOPOCCUUCKONTPAK TAHCKOMMICHTUYHOCTH, yBOXKCHUSIK
MPOIIJIOMY ¥ HACTOSIIIIEMY POCCUMCKON MaTeMaTHKHU, ICHHOCTHBIM OTHOIIIEHHUEM K
JOCTHYKEHUSIM POCCUUCKUX MATEMAaTHKOB U POCCUMCKON MaTeMaTHUE€CKOM IITKOJIBI,
K UCIIOJIb30BAHUIO ATUX JIOCTHXKEHHM B JPYTrUX HayKax, TEXHOJOTUSX, chepax
YKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTOBOCITUTAHMS ¢

OCO3HaHHUEM IyXOBHBIX LEHHOCTEM POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMSI, OTUYECKOTO  MOBEACHHUS,
CBA3aHHOIO C NMPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TIOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO.

JCTeTHYEeCKOeBOCIIUTAHHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXJICHUH; BOCIPUUMYHNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3n4eCcKOeBOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHYeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTo U O6e30macHoro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHKE, COATAHCHPOBAHHBIA PEKUM 3aHATUU U
OTJbIXa, peryisipHas Gu3nyeckasi aKTHBHOCTH); (PH3NYECKOTO COBEPIIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOM AEATENBHOCTHIO.

TpynosoeBocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBINA BBHIOOP
Oynyueinpodeccunnpeann3oBbIBATbCOOCTBEHHBIC)KM3HEHHBICTUIAHbL;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 33]1a4 MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rH4eCKOCBOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbI, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmpl, OCO3HaHHWEM TJ00aTBFHOTO XapakTepa HSKOJOTHYECKHX MpoOseMm;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPY’KAIOIIEH CPEIbl, ITITAHUPOBAHMSI IIOCTYIIKOB U OIICHKU X BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTHHAYYHOTOMIO3HAHHA:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW MPaKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOW HAyKHW KaK cQepbl YeIOBEUECKOW JIeATCIbHOCTH, JTAlloB €¢
pa3BUTHS M 3HAYMMOCTH JUJII PA3BHUTHUS IMBWIM3AIIMW; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KyJIbTYpPOH KaK CpPEICTBOM IIO3HAHHWS MUpa;
TOTOBHOCTBIO OCYIISCTBJISATH MPOCKTHYIO M HCCICIOBATCIIbCKYIO JICSITEIBHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJIMETHBIEPE3YJIbTATbBI

MeTtanpeameTHbIepe3yIbTaThIOCBOCHUATPOT PAMMBIy4e€OHOTOTIPEAMETA
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvnvle  nosmasamenvhvle  Oelicmsus, — obecneuusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NpPOYeccos obyyarwuxcsi (oceoeHue
Memo0o08  NO3HAHUS — OKpyJjcaowe20  mMupa,  NpuMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBblesiornuyecKkue e HCTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKA MAaTEMATUYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUIMH; (HOPMYIUPOBATH
OTIpeJICICHNs] ~ MOHSATUH; yCTaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJIaccu(UKaIMi, OCHOBAaHUS JJII OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (HOPMYIUPOBATH W  MPEoOPa3OBBIBATh  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC,

e BBIBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
MPOTUBOPEUUIB(AKTAX, TAHHBIX,HAOTIOICHUST XY TBEPIKICHUSX;



npeajaraTb KpUTEPUH JJ1s BBIABICHUS 3aKOHOMEPHOCTEN UIIPOTUBOPEUUIA;

e JleNaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJI€HUS U BBIBOJbL;

e BBIOMpATH crmoco0 penieHus y4yeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpAaTh HauWOoJiee NOAXOIAIIUMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBblenceiienoBaTe/ibCKueAeicTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOLUIME MPOTUBOpEUUE, MpodIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (QOpMUpOBAaTh  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
o0BEKTa, SIBJICHHS, TIPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYJIHPOBATh OOOOIIEHUS U BBIBOJBI MO Pe3yJbTaTaM
IPOBEACHHOTO HaOJIOJEHUs, MCCIEA0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yJIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IIPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUIaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGoracundopmanmeii:

e BBIIBJIATH AePULINTH MHPOPMAINH, JAHHBIX, HEOOXOJUMBIX ISl OTBETaHa
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbBIOHMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHUIO, IPEJCTABIATh €€ B pa3INUHbIX (popMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJCKHOCTh uHpOopMaIuu o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKAMUGHblE  Oelicmeus,  0Decneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenue:



BOCIPUHHUMATh U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU CYCIOBUAMHU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Ji¢ 00CYXJI€HHsI 3a7aBaTh BOMIPOCHINOCYIIECTBYOOCYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3aJ1aun, BbICKa3bIBATh UAECH, HALIEJICHHbIE HAa TIOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh pa3jiudyve M CXOACTBO MO3UIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pe3yJdbTaThl  pELIEHUs  3aJlayd,  OKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSITEILHO BEIOMPAThH (POPMAT BBHICTYIIICHHUS
C YUYCTOM 3ajlay MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CorpyaHuyecTBo:

3)

TIOHMMATh u UCIIOJIb30BaTh IPEUMYIIICCTBA KOMaHTHOU
WU HUBUTYaTIbHONHPAOOTHITTPUPEIICHUNYYeOHbIX 33 1a9; IPUHUMATBIICITH
COBMECTHOH JICITEILHOCTH, TUIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMH
paboThI,pacpeIeTATHBUIBIPAOOT, TIOTOBAPUBATHCS,00CYKAATBIIPOIIECC |
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBATHBIPYIIIOBBIX(OpMAXpabOTHI(00CYKICHUS,00MEH MHEHHH,
«MO3TOBBIE€ TITYPMBD» W WHBIC); BBHIMOITHATH CBOIO 4YacTh pabOThI H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTHMH WIEHAMH KOMaH/Ibl; OIICHHBATh
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynamugHbvie Oeticmausi, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranmuzanms:

COCTaBJIATHILIAH,ITOPUTMPEIICHII3a]a91, BRIONPATHCIIOCOOPEIIICHUS C
y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATHHUKOPPEKTUPOBATHBAPUAHTHIPEIICHUHCYUYETOMHOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM TO3HABATENBHOW pedIeKCHUH KaK OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIE€Th CIIOCO0AMH CaMOIIPOBEPKU, CAMOKOHTPOJIS ITpoliecca U pe3yibTara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPH PELIEHUH 3a4a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;



e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa WEIH U YCIOBHUSM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIEPE3YJIBTATDBI
10 KVIACC

OnepupoBaThIOHITUAMU : TOUKA, TPSIMAsI, INIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CJCACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBats B3aMHOE pACMOJIOKEHUE MPSIMBIX U TIIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMH: JABYTPAHHBIA YroJl, TPaHU JABYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA Yroj JABYTPAHHOTO yria; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATUSIMU: MHOTOTPAHHHUK, BBINTYKJIBIA W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOIPAHHUKA, TPaBUIBHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHKOB (MHpaMUja; TpHU3Ma,
PSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KIaccuuKauy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKH; MpaBUIbHBIC
MHOTOTPAaHHUKH; PSIMbIC U HAKIIOHHBIC TTPU3MBI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaThIOHATUSIMU:CEKYIIASTUIOCKOCTh,CEYEHUEMHOTOTPAHHUKOB.

OOBICHATH TPUHIIMITHI TOCTPOEHUS CEYEHUH, UCTIONB3YS METO/I CIIE/IOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBITIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTyp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTs 3a1aun Ha HaXOXKIECHUE TEOMETPUUECKUX BEJIMUMH 110 00pa3liaM WK
aNropuTMaM, NPUMEHSAS W3BECTHbIE AaHAJIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUM MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMPAMOM, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS MPSIMBIMHU.

Pemiats 3aj1aun Ha HaXOXkKJAEHUE T€OMETPUUYECKUX BEJIUYUH 1O 00pasiaM HiH
aNropuT™MaM, MPHUMEHSS U3BECTHBIE AHAIMTHYECKHE METOMbl MpPU PELICHUHU
CTAaHJApPTHBIX ~MAaTEMAaTHYECKUX 3a7Jady Ha  BBIUHCICHUE YIJIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXAY TMPSIMOM U  IUJIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.



Bbruucnars 00bEMBl U TJIOWAAM MOBEPXHOCTE MHOTOIPAHHHMKOB (MpU3Ma,
nupamua) c IpUMeHEHUEM (POPMYJT; BBIYUCIATH COOTHOIIEHUS MEKTY TUIOLIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHOOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
pPHUCYHKaXx.

[IpumensTh reomeTpuueckue (GakThl JIs pEHICHUs] CTEPEOMETPUUYECKUX 3a]1ad,
IPENoaraiiX HECKOJIBKO 1IAaroB PEIIeHUs, €CJIM YCIOBUS TPUMEHEHUS 3a/1aHbI
B IBHOH (hopme.

[IpumeHsaT, mpocTeiflliue MNporpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoaUTH MpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U
’KU3HU, PacO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsATh TONyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pPEalbHBIC
CUTyallud W TPUMEHSTh H3YyUYEHHBIE TMOHATHUS B MPOIECCE TMOUCKA pEelICHUs
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh peajbHbIC
CUTyalldM Ha $3bIKE T'EOMETPHM, MCCIEAO0BAaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEMT€OMETPHUECKUXITOHTUHUTEOPEM, alllIapaTaaIreOppl;periaTh
IPaKTUYECKUE 3a1a4H, CBSI3aHHBIE C HAX0XKIEHUEM I'€OMETPUUECKHUX BEJTUUHH.

11KJIACC

OnepupoBaTh MOHATUAMH: LUIUHAPUYECKAs MOBEPXHOCTh, OOpasyromue
[IWIMHIPUIECKON TOBEPXHOCTH; IMIMH/P; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIne
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

PacnioznaBaThTenaBpaiieHus (HUIUHIP,KOHYC,chepauntiap). OObACHATD

CIIOCOOBI MOTYYEHUS TEJ BpaIeHUS.

KnaccuguimpoBatbB3anMHOEPaCTION0KEHUECHEPHIUTIIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOrO CJOSI, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  TENl  BpalieHUs,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHITHIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cepy v OMMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOIIEHUS MEXIy TUIOMIAISIMU MOBEPXHOCTEH M O0BEMaMu
MOAOOHBIX TEJl.



N3o0paxkaTe u3yuaemble (QUTYphl OT PYKM U C MOPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInoaHsATh(BBIHOCHBIC )ITOCKUEYEPTEKUUZPUCYHKOBIPOCTHIXOObEMHBIX
dburyp: Buja cBepXy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpallCHUSI.

N3Bnekarb, wuHTEpOpEeTHUpOBaTH U  MNpeoOpa3oBbIBaTh HH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UrypaxX, MPEJACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaThbOHATHUEMBEKTOPBIPOCTPAHCTRE.

BbINOMHAT,  JIEUCTBUSA  CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCIJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpumensiThpaBuIONapaIEICIUIE A,

OnepupoBaTh NOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOpa, YIroJ MEXIY
BEKTOpaMHM, CKaJIAPHOCTPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE HKOMILIAHAPHBIC
BEKTOPBI.

Haxonuth cymMMy BEKTOPOB M IMPOM3BEACHUE BEKTOpa HA YMCIIO, YIoJl MEXIY
BEKTOpaMHM, CKaJsipHOE TMPOM3BEJCHUE, PACKIaAblBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaThIUIOCKOCThYPAaBHEHUEMB/IEKAPTOBONCUCTEMEKOOPANHAT.

[TpumensTe reomeTpruueckue (akThl JUIsl PEIICHUs CTEPEOMETPUUYECKUX 3a1ad,
IPEANOJIAranX HECKOIBKO MIaroB PELICHHUs], €CJIU YCIOBHS MPUMEHEHUS 3a/1aHbl B
SIBHOU (hopme.

Pemlate mnpocreiilline reoMEeTpUYECKUE 3a/aud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemiats 3a1aun Ha 10KA3aTENBCTBO MATEMATUUECKUX OTHOIIECHUI U HAXOXKICHUE
T€OMETPUYECKUX BEJIUMYMH 10 OOpas3laM WM ajaropuTMam, MPUMEHSS HU3BECTHBIC
METObI IPY PEUICHUN CTaHIAPTHBIX MAaTEMAaTUUECKUX 3a]1a4.

[IpyuMeHAT,  TpOCTEWIIWE  NPOTPAaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE IPUMEPBI MATEMATUYECKUX 3AaKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacrno3HaBaTh NPOSABJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYy4YEHHBIC 3HAHUS Ha I[PAKTUKE: AHAJU3UPOBATH pEaJIbHBIC
CUTyallUM W TMPUMEHATh HW3YYEHHbIC NOHATUS B TMPOLECCE NOUCKA PEIICHUs
MaTeMaTu4ecKu chopMyIUPOBAHHON MTPOOIEMBI, MOJEIHPOBATH PEATBHBIE CUTYAITUU
Ha A3BIKE r€OMETpHH, HCCIIEI0BATH MIOCTPOEHHBIE MOJEIN c
HCIIO0JIb30BAaHUEMTI €OMETPUUECKUXITIOHITUMUTEOPEM, alllIapaTaaireOpbl; peliaTh
MPAKTUYECKUE 3a7]a4U, CBSI3aHHBIE C HAXOKJIEHUEM IT€OMETPUUYECKUX BEIIMYHH.

CUCTEMAOINEHKHJOCTUXEHUAOBYYAIOIUMUCSH
IINIAHUPYEMBIXPE3YJIbTATOBOCBOEHUAOBPA3OBATEJIbHBIX



INPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

YUYEBHBIUIIPEIMET«<MATEMATHKA»

OneHMBaHUETTPEIMETHBIXPE3YJIbTATOBOO YUCHUSTHAIIPABIICHOHA!:

— OIpEeAeNICHHE COOTBETCTBUS YPOBHA CHOPMHUPOBAHHOCTH Yy 00ydYaromierocs
pe3ynbTaTtoB 00yuenus Tpedbopanusim GI'OC COO u ®OIT COO;

— BBbISIBJICHHE JIEPUIIMTOB MPEAMETHON MOATOTOBKM (ITPOOEIOB B 3HAHUSX,
YMEHUSX, HaBBIKaX);

— YCTaHOBJICHUE3ATPYIHEHUN O0YyJarONTUXCIBAOCTIKCHUH 3aIUIAHUPOBAHHOTO
yYpOBHS 00YYEHUS U UX MPUYHH.
[Ipy BBICTaBICHUM TEKYIIEH OIEHKH, TMPEACTABISAIONICH Cco00l  pe3ynbTar
IIPOILIECTYPHIOIICHUBAHUSMTHIMBU Y JTbHOT OTIPOIBHYKEHUSI00 yHAOIITUXCSIBOCBOCHU T
MaTEMaTUYECKOTO COEpPKaHUs, 11eJIeCO00pa3HO OPUEHTHUPOBATHCS Ha CIEAYIOLINE
PEKOMEH/IAlINH.
[To xaxxoil Teme y4eOHBIX KypcoB «AnreOpa U Hayaia MaTeMaTHYECKOTO aHaTIN3ay,
«["eomeTpus», «BeposTHOCTh U CTATUCTHKA» OMIPEIENIEHBI TIaHUPYEMBbIE PE3YIbTaTh
o0yJeHusl.
Hamo wumerpr B BuAy, 4YTO OIIEHKa JIOCTIKEHHUS IUIAHUPYEMBIX pPE3yJbTaTOB
pacnazaeTcs Ha JIBe CBSI3aHHbBIE APYT C IPYTOM COCTABIISIONIHUE:

1) onenka nporecca GopMUPOBaHHUS IFIAHUPYEMBIX PE3yJbTaTOB, pealn3yemast
B (hopMe TEKyYIEro, B TOM YUCIIE U TEMAaTHYECKOTO, OIIEHUBAHMUS,

2) ollecHKa  pe3ynabTata  (OPMHpPOBAHMS  IUTAHUPYEMBIX  PE3YJIbTATOB,
peanmuzyemasi B GOpMe UTOTOBOT'O KOHTPOJIS.
[Tpu 3TOM clemyeT y4ecTh, YTO IpH OOYUEHUU MATEMAaTHKE B MPOIIECCE OICHUBAHUS
MIPOMEKYTOUHBIX PE3yJIbTATOB 00YUEHUS HCTIONB3YIOTCS Pa3HbIE BUJIBI JEMOHCTPAIIUN
y49eO0HBIX JOCTHIKEHUH: YCTHBIE OTBETHI OOYUYAIOIINXCA U MX MTUChMEHHBIE pa0doThI, B
TOM 4HcIie B hOpME TECTUPOBAHUS.
OOyueHne MaTeMaTUKe TMpeanonaraeT CPOPMHUPOBAHHOCTh HECKOJBKUX TpPyMIl

pe3yJIbTATOB:



OCBOCHUE TEOPETUYECKUX KOMIIOHEHTOB MAaTEMAaTHYECKOTO COACP/KAHUSA: 3HAHHUE U
YMEHHUE BOCHPOU3BOAUTH (POPMYIUPOBKHU OINPEACICHU MaTeMaTUYECKUX MOHATUM,
(OpMyIHPOBKH TEOPEM U MX JOKA3aTEIbCTBO;
pelIeHEMAaTEMAaTHYECKNX3a1a4Pa3HOTOyPOBHACIOKHOCTU—OTIPOCTEUIINX 10
poOJIEMHBIX U TTOUCKOBBIX;
PELICHUEMEKITPEAMETHBIXUITPAKTUKO-OPHUEHTUPOBAHHBIX32/1a4.
JlnarHocTMKa MW TMpOBEpPKAa YPOBHS YCBOCHHMS TEOPETUYECKHX KOMIIOHEHTOB
MOKETOBIThOPraHN30BaHaB(OPMATETECTUPOBAHUS, YCTHBIXOMPOCOB, YACTUYHO B
dbopme TpaAUIIMOHHBIX TPOBEPOUHBIX U KOHTPOJILHBIX PaldoT.
IIpoBepka ymMeHUs peliaTh MaTeMaTHYECKHE 3a/1aud, KaK MPaBUJIO, OPTaHU3YETCS B
dbopmaTe MTUCbMEHHBIX MPOBEPOYHBIX U KOHTPOIBHBIX Pa0OT.
[Ipy oLEeHMBAaHUM TUCBMEHHBIX pabdOT M YCTHBIX OTBETOB II€JI€CO00pPA3HO
OPHUEHTHPOBATHCS Ha HECKOJIBKO OTJIMYAOLIMECS MTOKA3aTEIH.
B cooTBeTcTBHM € IUTAHMPYEMBIMH pE3yJIbTaTaMH OOYYEHHUS MO KaXKJoh Teme
ONpENIECNIEHbl WTOTOBBIE PE3YJIbTAThl HM3YYEHUS TEMBbI, IPOBEPSIEMBIE AIIEMEHTHI
colepKaHUsi ~ TeMbl, TpeOOBaHUS K  JIEMOHCTpAIlMM  JOCTIDKEHHS  HX
c(hOpMHUPOBAHHOCTH, 3aJaHUs JJISl UX JEMOHCTpAIMN U, COOTBETCTBEHHO, KPUTEPUHU
OLICHUBAaHUS 3a1aHUM.
B cooTBeTcTBUM C npunyunom omkpsimocmuy yKe B HadaJle U3yUYECHUS KaKI0N TeMbl
oOy4aromuecs: JOJKHBI 3HAaTh, KAKME YMEHHUS OTHOCSTCS K MTOTOBBIM PE3yJbTaTaM
U3YYEHHs TEeMbI, KaK OyIyT OpraHM30BaHbl KOHTPOJIbHBIE MPOIEIYPhl: KOHTPOJIbHAS
paboTa u/uim onpoc, Kakue KpUTEPUH MPEABIBISIOTCS K PEHICHUIO 33]1a4 U K OTBETaM,
KaK MPOBOJUTCS OLIEHUBAHUE pE3YJIbTATOB HX JEATEIbHOCTH, HANpPUMEP, KaKoe
HAaWMEHbIIIEe KOJUYECTBO 3aJaHUl KOHTPOJIBHON pabOThl HEOOXOIWMO BBIOJIHUTH,

YTOOBI paCcCUHUThIBATh HA IIOJIYYCHHUC MOJIOKUTEILHOM OTMETKH.

OHeHKayCTHbIXOTBETOB

OnHoli W3 BaXHBIX (OpPM OIEHWBAHUSA PE3yJTbTATOB OOYUYEHUS MO MaTeMaTHKe
SBJISIIOTCAYCTHBIEOTBETHIOOYHatoUXCsl. OHUMOTY THOCUTBJIOKAJIbHBINA,MAaCCOBBII
(YyCTHBIN OnpoC, MPOBEICHUIO KOTOPOTO MOCBSIIEH, BO3MOXHO, 1€l YPOK WU €r0
4acTh), MOCTOSIHHBINA XapakTep, KOrja Ha KaKJOM YPOKE HECKOJIbKO OOy4arolIuXCs
OTBEYAOTYCTHOHATEOPETHUECKUEBOIIPOCHI: OITPOCHIITIOTEPMUHOJIOT MU u

dbopMynupoOBKaM OIpeIeICHHS, T0Ka3aTeIhCTBAM TEOPEM, PEIICHHUIO 3a/1ay.



[Ipu o1ieHMBaHUU YCTHBIX OTBETOB 00YUYAIOIIUXCS 11€1€CO00Pa3HO OPUEHTUPOBATHCS
Ha CIEYIONINE PEKOMEH/ AU,
[IpuBbICTaBIEHUNOTMETKUYYUTHIBAIOTCABCETPEOOBAHUSKOTBETY.
OmeemoyenusaemcsiommemKou«5»,eciuooyuaomuiics.
MOJIHOCTBIO PACKPBUI COJIEp)KAHUE Marepuaja B 00beMe, MPeayCMOTPEHHOM
MPOTrpaMMON U YU4EOHUKOM;
W3JIOKUJI ~ MaTepuall TPaMOTHBIM  SI3BIKOM B OINpPEJEJIEHHOW  JIOTHYECKOU
MOCJICIOBATEIbHOCTH, TOYHO, 0€3  OIIMOOK  HCHOJIb3ys  MaTeMaTHYeCKYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY;
IPaBUIIbHOBBITIOTHUIPUCYHKU, YEPTEKU, TPAPUKI, HEOOXOAUMBIE TSI  U3JIOKEHUS
TEOPUH WM PEIICHUs 3a]1auu;
POJICMOHCTPUPOBATT ~ YMEHHE  WLIIOCTPUPOBATH  TEOPETUUECKHE  TTOJIOKEHUS
KOHKPETHBIMUIIPUMEPaMU, TPUMEHATHUXTIPUBBITOTHEHUUTTPAKTUYECKOT 032 TaHHSI
(ecu Takoe MPETYCMOTPEHO);
IPOJICMOHCTPUPOBAJT YCBOCHUE PaHEe N3YUEHHBIX COMYTCTBYIOIINUX BOTIPOCOB,
c(hOpMHUPOBAHHOCTHNYCTOMYMBOCTHUCITIONb30BAHHBIXIIPHOTBETCYMEHUHMHABBIKOB,
OTBEYAJI CAMOCTOSATENBHO, 6€3 HABOIAIINX BOIIPOCOB YUUTEIISA, OeMOHCMPUPYSL
CHOPMUPOBAHHOCHbMOHOI02UHECKOUPEUUUNOTIHOEBNAOCHUECOOEPIHCAHUEM.
Bo3M0xHBI ] —2HETOYHOCTUITPHUOCBEIIIECHUUBTOPOCTEIICHHBIXBOTIPOCOB WIH
HEJI0YETOB B PEIICHUHU 3a/1a4 (€CIM TaKue MPEeayCMOTPEHBI), KOTOPhIE YUCHHK JIETKO
UCITPaBUJI 110 3aMEYAHUIO YUUTEIIS.
Omeemoyenusaemcsiommemrou«4y,eciuooyuaomuiics.
pacKpbUl CoOJACp)KaHHE Marepuaja B o00beMe, MPEAyCMOTPEHHOM MpOrpamMMoOiu
YICOHHKOM;
U3JIOKUI ~ MaTepual TPAMOTHBIM  A3BIKOM B  OINPEIEICHHOW  JIOTUYECKOU
MIOCJIE/I0BATENIbHOCTH;
BBITIOJTHUIIPUCYHKH, YEPTEKH, I pad UKH, HEOOXOTUMBIE IIH3I0KECHUATCOPUH W
pelieHus 3a1a4u;
MPOJIEMOHCTPUPOBANl  YMEHHE  WIUTIOCTPUPOBATH  TEOPETHUUYECKUE  IOJIOKEHUS
KOHKPETHBIMU TPUMEpaMH, MNPUMEHSATh HX MpPU pEIICHUU 3adad (eclu TaKue
MPEAYCMOTPEHBI);
MPOJIEMOHCTPUPOBANl YCBOCHHE paHEE M3YUYEHHBIX COMYTCTBYIOIIUX BOIMPOCOB,
c(hOopMUPOBAHHOCTHIYCTONYMBOCTHUCTIONB30BAHHBIXITPUOTBETEYMEHUTMHABBIKOB;

HOIIPH ITOM:



JIOMYyCTUJ  HEOOJIbIIME  HETOYHOCTH B (DOPMYJIMPOBKE  MaTeMaTHYECKHX
YTBEPKIACHNI,HE UCKA3UBILNE MATEMAaTHYECKOTO COAEPKAHUAOTBETA, UCIIPABICHHbBIC
10 3aMEYAHUIO YUUTES;
JOMYCTHIIOMHNOKUUINO0Iee2 HETOUHOCTEHTPUOCBEILICHUMBTOPOCTENIEHHBIX
BOIIPOCOB/HEIOUYETOB B PELICHUU 3a7a4 (€ciiM Takue MPelyCMOTPEHBI), KOTOphIE
YUEHHK JIETKO UCIIPABUII 110 3aMEYaHUIO YUUTEIIS.
OmmemKa«3»3a0meemcmagumcascieoVIOUuUXciyyasx.:
HEIMOJIHO WJIM  HEMOCJENOBATENbHO PACKpbUl  COJAEpP)KaHME Marepuana, Ho
0Ka3aHO00111eeTIOHUMaHUEBOIIPOCAUTIPOIEMOHCTPUPOBAHBIYMEHHUS, JOCTATOYHBIE JJIs1
JaJIbHENIIEro0 YCBOCHHS IPOrPaMMHOI0 MaTepuaia;
JEMOHCTPUPOBAIZATPYAHCHUSAWIUI0ITY CKAIOIIMOKUBOIIPEETEHUMTIOHATU N u
UCITOJIb30BAHUU MATEMATUYECKON TEPMUHOJIOTUH, CHMBOJIMKE, YEPTEMKAX, BHIKIIAJIKAX,
UCITPABJICHHBIE MTOCJIE HECKOJIBbKUX HABOASAIINX BOIIPOCOB YUUTEIIS;
HE CIPABUWJICS C MPUMEHEHUEM TEOPHUM IPH PELICHUM 3a/1a4, HO BBIIOJHWI 3aJaHUs
0053aTEILHOTO YPOBHSI CII0)KHOCTH IO IAaHHOM TeMe (eClii TaKue MPEeayCMOTPEHBDI ).
OmmemKa«2»3a0meemcmagumcsascieoVIouuxciyyasx.:
HEPACKPBUIOCHOBHOECO e KaHUEyYeOHOroMaTeprara;
0OHapYXMWITHE3HAHUEWJTMHETOHUMAaHUE00 yJaro MM CI00JIbIIEH wii  HauboJjee
Ba)KHOM YacCTH y4eOHOro MaTepuara;
JOMYyCTHJI ~ OIMMOKKM B OMPENCIICHWHM  TMOHATUM, TPU  HCIOIH30BAHUU
MaTEeMaTHYeCKOWTEPMUHOIOT U, BpUCYHKAX, YePTEKAXMITUT PAPUKAX,BBBIKIAIKAX,
KOTOPbIE HE UCTIPABJIEHBI MOCIIE HECKOJIIBKUX HABOAIIUX BOIIPOCOB YUUTEII;
OOHapyXWJ HE3HaHHE W HEMOHMMaHWE U3y4aeMOoro Marepuaia WId HE CMOT

OTBCTUTH HU HAa OJWH HU3 ITOCTABJICHHBIX BOIIPOCOB II0 U3y4aCMOMY MaTCpHally.

OueHkanncbMeHHbIXPadoT

IIpu cocTaBieHUM CoJiep>KaHUsI MMUCBMEHHBIX Pa0OT, B YACTHOCTH TEMATUUYECKHUX
KOHTPOJIbHBIX pabor, HEO0OXO0IUMO co0JII01aTh NPUHYUN
oughghepenyupyemocmunoyposHAMnOO020mo6KU :BaXKHOBKIIIOUATEBPa00Ty3a/1aHu,
OTHOCSIIIHECS K 6a30BOMY YPOBHIO ITOJATOTOBKH, BBITIOJIHCHHE KOTOPBIX 003aTEIIHHO
UL BCeX OOydYaloImMXcs, W 3aJaHds TOBBIIICHHBIX YPOBHEH, KOTOpPHIC JArOT

BO3MOKHOCTbPCAIN30BATHCA 06y‘-IaIOHII/IMC$I,HpO$IBJ'I$HOH_II/IM KMAaTCMAaTHUKC HHTCPEC



1 criocoOHocTU. MapKUpoBKa 3a/IaHHil MO0 YPOBHSIM CIIEHMAIBHBIMU 0003HAUYCHUSIMU
cCHayajga B XxoJe (OPMHUPOBAHHUS YMEHHUH, a 3aT€eM U B KOHTPOJBHOM padoTe
OPUEHTHPYET 00yUYaroIIMXCs Ha JOCTHXKEHUE OMPEICIICHHOTO pe3yJsibTaTa, MOMOTraeT
IJIAHUPOBATh YUYCHUE U KOHTPOJIUPOBATH BHITIOJTHEHUE PAOOTHI.
Kpomeroro,nprucoctaBieHUUTEMATHIECKUXKOHTPOIBHBIXPAOOT u TEKYIIHUX
MIPOBEPOUYHBIX PAOOT BaXHO OPHUEHTUPOBATHCS HA HPUHYUN HOJHOMbL NPOBEPKU
nianupyemuvlx pezyabmamos. YacTb TeMaTHYECKHX PE3YJIbTaTOB MPOBEPSETCS
OTJICJIbHBIMU, HEOOIBITUMU 110 (hOpMATy TPOBEPOUYHBIMU pabOTaMU.

B koHIle u3yueHMs] KaXJOW TEMbI MOXKET OBITh MPEIYCMOTPEHO MPOBEICHUE
KOHTPOJIbBHOW paboThl, Ha KOTOpyr oTBoauTcs 1 ypok. Ilpu stom, ecnu Tema
HeOOJIbIIIas U Ha €€ U3y4YCeHHUE JlaeTcsl He 0osiee 0HON y4eOHOUM Heenu, TO KOHTPOJIb
JOCTH)KCHHUSI COOTBETCTBYIOIIMX D3TOM TEME IUIAHUPYEMBIX PE3YJIbTaTOB MOXKHO
MEPEHECTH W BKJIIYUTH B KOHTPOJIBHYIO PaboOTy MO cCleayronieid TeMe WU JKe
OTPaHUYHUTHCITIPOBEACHUEMHEOOIBIITIONTTPOBEPOUHONPAOOTHIBTEUeHNE20—25 MUHYT
ypoka. [Ipu 3ToM 1 0OyUaromuecs, ¥ y4uTesb JOJKHBI MTOJYy4YUTh OOPAaTHYIO CBSI3b O
JTOCTHKEHUU WM HEJTOCTUKEHUN TEMATHUYECKUX TJIAHUPYEMBIX PE3yJIbTaTOB.
[Tpuornienkepe3ynbTaTaBBIOTHEHUSKOHTPOJIbHOUMIIUIIPOBEPOYHONPAOOTHI B TIEPBYIO
ouepeqb YCTAaHABJIMBAETCA HAJIMYME WIM OTCYTCTBHE y oOydaromierocsi 0a30BOM
MaTeMaTUYeCKOM  TMOATOTOBKHM, IOPTOMY TaK BaXXHO OTAEIbHO  OIICHHUTH
BBITIOJTHEHUEMMCOOTBETCTBYIOIIMX3a1aHu 1. KakipaBuiio,0HUKOMIIOHYIOTCS B
MIEPBYIO YaCTh KOHTPOJBHON PaOOTHI.
[Tone3nonpuIepKUBATHCIACICTYIOIIETOITOAX0T1aKHAYNCIICHUIO0AIIOB 3a
BBIIIOJIHEHHE 3aIaHUN

32 BEpHOE BBITIOJIHCHHE KaXKI0T0 3a/TaHUS IIEPBOM YaCTH 00 yJarOIIEMYyCsl HAUUCIISICTCS
1 oamn;

3a BBINIOJHEHUE 3aJlaHUsl BTOPOM YaCcTH HAUYUCIISIIOTCS 2 0ala, eclid 1aHO BEepHOE
peleHre W TNpUBEACHO oOOCHOBaHME, 1 0ai, eciM JIOTMKAa peIICHHs BEpHa,
HOJIOMYIII€HA0THABBIYUCIUTEIbHASOMTUOKAWIUIIPEACTABIICHHOS000OCHOBAHUE HE
MOYKET CUMTATHCS TTOJTHBIM.

IIpr HEOOXOAUMOCTH Kpumepuu moym Oblmb 0emaau3upo8aHsvl, 4TO TO3BOIUT
0oJiee TOYHO BBISIBHTH MPOOEIBI, 3aTPYAHSHHUS 00yJarONIUXCs U UX MIPUIUHBI, YTO, B

CBOIO OY€pEib, TO3BOJIUT CINIAHUPOBATHh KOPPEKTUPYIOLINE MPOLIEAYPHI.



BakHOTaKKETTOMHHUTB,9TOCOAEPKAHUE,CTPYKTYPAKOHTPOIBHONPAOOTHI
UKPUTEPUHOIICHUBAHUSACCBHIMTIOTHCHUS TOJKHBIOBIThPa3pab0TaHBITAKUMOOPA30M,
YTOOBIy00yUarOIMUXCAOBUIONPABOHAOIIMOKY : TS TIOTYICHUSIOTME TKU «3 »HE00s13aTe b
HOBEPHOBBITIOJTHUTHBCE3aIaHUS0053aTeIILHOTOYPOBHS,aHAJIOTUYHO, IS TTOTYYCHUS
OTMETKH «5» HE 0053aTeJIbHO BBITOJIHUTE BCE 3a/IaHUSI KOHTPOJIBHON PabOTHI.
PekoMeHyeM clieqyromne KpUTepUu IS TIepeBoa OOIIeH CyMMbI HAYMCIICHHBIX
OaJIJIOB B OTMETKY 10 MATHOALILHOM IIIKaJIE:
oOydJaromuiicss He JOCTUT  yJIOBIETBOPUTEIBHOrO  (00s3aT€LHOT0)  YpPOBHS
MOJATOTOBKH (0TMeTKa «2»), eciu OH HaOpan meHee 55% OamnoB Yactu 1
(00s3aTETBLHOTO YPOBHS);
0Oy4YaromMiCs JOCTUT YAOBIETBOPUTENBHOTO (00s3aTEILHOTO) YPOBHS MOATOTOBKHU
(ormeTka He HHMKe «3»), ecium OH HaOpanHe MeHee 55% OamnosUactu 1
(00s13aTEBLHOTO YPOBHS);

00yYarOIIHUNCAIOCTUT TIOBBIIIICHHOT OYPOBHS(0TMEeTKAHEHUKe «4» ),eCITUOH
HaOpan He MeHee 65% oOmiero yrcna 6aoBs;

00y4YarIUNACAIOCTUTBBICOKOTOYPOBHS(0TMETKA«S» ),eclinoHHa0pa
HeMeHee85% o01erounciiadauios.

Ommemum, umo npeonazaemas WKaia nepesood CyMMbvl HA4UCIEeHHbIX OALN08 8
omMmemKy no nAMuOAIIbHOU wKale Moxcem Obimb CKOPPEKMUPOBAHA 8 KAHNCOOM

OmMOeIbHOM Clyyae.

OneHKaTecTOBLIX3aJaHUN

TecT MOXKET UCTIONIB30BATHCS TSI IPOBEICHUS TEKYIIETO U TEMATHIECKOTO KOHTPOJIS.
bonee menecooOpa3HO WCIONB30BaTh TECTOBYIO (OpMY TPH BBISBICHUU CTETICHU
YCBOCHHS TEOPETHYECKOTO MaTepuaia U yMEHHs periaTh 3aJaHus PEnpoyKTHBHOTO
XapakTepa.

[Tpumrcnonb30BaHUUTECTAKAK(POPMBIKOHTPOISIMOTY TOBITHPEKOMEH TOBAHBI TEXKE
KPUTEPUH  JUISITIEPEBOJACYMMBI  0a/toBBOTMETKY.OHAKO TPU  ITOMCIEAYET
VYHUTHIBATh, YTO B 3aBHCHMOCTH OT THIIa TECTOBBIX 3aJaHMI, BKIIOYCHHBIX B TECT,
KPUTEPHUHUTIEPEBOIACYMMBIOATUIOBBOTMETKYMOTYTOBITB.CKOPPEKTUPOBAHBL. Tak, TpH
BBITIOJTHEHUU TECTAa, COCTOSIIETO TOJBKO W3 3aJaHUil C BHIOOPOM OJHOTO OTBETa

(camble IPOCTHIE), HUKHUE ITOPOTU MOT'YT OBITh YBEJIUUYCHBI:



HemeHee70%—oTMeTKa«3»,

HeMeHee80% —oTMeTKa«4»,

HeMeHee90% —oTMeTKa«S».
Beinosiasasg aHanus3 pe3yiabTaToB IPOBEPOYHONW WIIM KOHTPOJBHOM IPOLELYDHI,
HE3aBUCUMO OT (POPMBI €€ MPOBEACHHUs, 11e1eco00pa3HO (PUKCUPOBATH HE TOJBKO
KOJMYECTBO BBIMIOJIHEHHBIX 3aJaHUM, HO M Kakhue HMMEHHO 3aJaHus ObLIu
BBITIOJTHEHBI KaK KaXIbIM 00yYarolIMMCs, TaK U KJIACCOM (TPYIIIOi) B LIEJIOM.
[Ipumenenne gaHHOrO  MOJAXOAa  TO3BOJISIET — cllelaTh  OTMETKY  Oolee
UH(GOPMATUBHOM M OOOCHOBaHHOM, BCErJa MOXHO IMPOAHAIU3UPOBATH, U3 YETO
CKJIaJbIBACTCS OOIIMIA Oal Kaxa0ro 00y4aromerocs, Kakue 3aJaHusl BbIMOJIHEHBI
NOJIHOCTBIO, @ KaKhue YacTU4yHO. Takke MNpu JaHHOM TOAXOJAE peaau3yercs
HEOTHEMIIEMOCITPABOKAXKIOT000yHaIOIET OCI—«IIPaBOHAOMINOKY». Biiesiom
NOTPYIIEe00yYatoIIUXCABbISBISIOTCA00IMETPOOEbL, TPEOYIOINEKOPPEKIIUU u

JOTIOTHUTENbHON paOOTHI.



TEMATHYECKOEIIVNIAHUPOBAHHUE

10 KJIIACC
KoauyecTrBouyacon DJIeKTPOHHbIE
Ne HaumeHnoBaHuepasae10BUTEM (uu¢posbie)
Kontponbubie | IIpakruyeckue
n/n NPorpaMmbI Bcero o0pa3oBarejibHbIE
padoThI padoTbl
pecypcbl
bubmorexal [OK
! Brezerien c1epeomeTpHio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbI€ ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexkal [OK
[TapannenbHOCTEIPAMBIXUIIIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MK yYISIPHOCTBIPAMBIXH INIOCKOCTEN 12 bubnuotexkal [OK
https://m.edsoo.ru/1c209e37
bubmortexal [OK
4 VYTIBIMEXKIYyTIPSMBIMA U TUIOCKOCTSIMU 10 1 httos://m.edsoo.ru/Lc209e37
bubmorexal [OK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
bu6morexal [OK
6 O06mbe 9 1
PEMBL MHOTOTPAITHHIOR https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUSIN YIIIbI 4 1 butmmoreral lOK
P ' P e https://m.edso0.ru/1c209e37
OBHIEEKOJIMYECTBOYACOBIIO [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11KJIACC

KoanyecTrBouyacon DJIeKTPOHHBbIE
HaumeHnoBaHuepasae10BUTEM (uudposbie)
Neni/mm Kontponbubie | IIpakruyeckue
NMPorpaMmbI Bcero o0pa3oBarejibHbIE
padoTbI padoThI
pecypcsl
bubmorexal [OK
! TenappareHns 12 https://m.edsoo.ru/1c209e37
\ bubmuorexkal [OK
2 OobembrTen ° 1 https://m.edsoo.ru/1c209e37
bubmorexal [OK
3 BeKTophIMKOOPIMHATHIB POCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpEHue,00001ICHIE, 7 1 bubmorexal [OK
cucTeMaTtu3anus 3HaHUM https://m.edsoo.ru/1c209e37
OBHIEEKOJIMYECTBOYACOBIIO [TPOI'PAMME 34 3 0
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IHOYPOYHOEIIVIAHUPOBAHUE

10 KVIACC
KoaunuecrBo4yacoB DJIEeKTPOHHBbIE
No ara nudposbie
Temaypoka KontposbHbie IIpakTnueckue A bp
n/n Bceero u3y4yeHHusi | oOpa3oBaTejbHbIE
padoThI padoTbl
pecypchbl
OCHOBHBICTIOHSITHSCTEPEOMETPHUH:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpancTBo. IIpaBuna
1 1/1506 Z)KCHI/ISIHa Ec Kax: 1 bubmorexallOK
p PHCYH _ https://m.edsoo.ru/aecc77cd
n300pakeHUST TUTOCKOCTEH,
MapajuIeIbHBIXIIPSMBIX (OTPE3KOB),
CepeIMHBIOTPE3KA
[TonaTus:nepecexkaromumecs
bubmorexal [OK
2 TIJIOCKOCTH, TIEPECEKAIOIIUECATIPSMAs 1
https://m.edsoo.ru/2d8a9c99
U INIOCKOCTD
[TonsTHs:IEpECEKAIOIITHECS
3 IUIOCKOCTH, [IEPECEKATOIUECIIPSIMAsT 1 bubnnorexal lOK
1P p https://m.edsoo.ru/db685e73
U INIOCKOCTH
3HaAKOMCTBO C MHOTOT'PaHHHKAaMH,

4 M300paKEHUEMHOTOTPAHHUKOBHA 1 bubmuorexal [OK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTeKax
HavanbsHblecBeneHnsI0KYOCH

5 MUpaMUIE, UXPa3BEPTKUUMOIETH 1 BrGmorexal [OK

p AXP p ’ https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
bub6muorexal [OK
6 HauansHblecBeIeHUAOKYOEN 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
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MUPAMUJE, UXPA3BEPTKUUMOIEIIH.
CeueHust MHOTOIPAaHHUKOB

TToHsITHEO00AKCMOMATUYECKOM

7 MTOCTPOCHUMCTEPECOMETPHH :aKCHOMBI butmmoreral [OK
p p pHit: https://m.edsoo.ru/Occ5cafe
CTCPEOMETPHUH U CIEACTBHS U3 HAX
[ToraTeo6akcHOMaTHYECKOM
8 bubmorexal [OK
MMOCTPOCHUMCTEPECOMETPHH:aKCHOMBI
p P p https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS W3 HAX
[ToraTneo6akcCHOMaTHYECKOM
9 MMOCTPOCHUHCTEPEOMETPHH:aKCHOMBI bubmorexal [OK
P P pHH: https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
[ToraTHEOOAKCHOMATHYECKOM
10 MOCTPOCHUHCTEPEOMETPHH: AKCHOMBI butmmoreral [OK
P P piH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHoepacmnosnioskeHuenpsIMBbIXB
1 MPOCTPAHCTBE: MEPECEKAOIINECS, bubnuotexkal [OK
MapajyieabHbIC U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMBIE
[TapanmiensHOCTh MPSMBIX U
IJIOCKOCTEHBITPOCTPAHCTBE:
12 MapajujieiabHbIC MPSIMbIC B butmmorerallOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE;MAPAILIETBHOCTBTPEX
MIPSAMBIX
[TapaninensHOCTh MPSIMBIX U
13 IIJIOCKOCTENBIIPOCTPAHCTBE:! bubnuorexal [OK
[TapamiensHOCTb IPSAMOM U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubanorexkal [OK
14 VYriplccoHanpaBIeHHBIMU i

https://m.edsoo.ru/9f4071b9
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CTOpPOHAMH

15 YroamexaynpsiMbIMUB POCTPAHCTBE bubmuorexkal [OK
https://m.edsoo.ru/fe733862
16 YroamexaynpsiMbIMUB POCTPAHCTBE bubmuorexkal [OK
https://m.edso0.ru/2935a9a0
17 [TapanenbHOCTBIUIOCKOCTEMN bubnuotexkal [OK
NapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBamapauIeIbHBIXIUIOCKOCTEH Bubmiorexal]lOK
pauret . https://m.edsoo.ru/e504d656
[IpocreiimuenpocTpaHCTBEHHbIE
19 (bUTypBIHATIIIOCKOCTH : TETPASIP bubmoreral [OK
) ’ https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnes
. bubmortexal [OK
20 Hocrpoertnecererit https://m.edsoo.ru/1d434d0f
. bubmorexal [OK
21 Hocrpoereceseriit https://m.edsoo.ru/ec26fe5d
KouTtponshaspaboranoreme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubmmorexkal [OK
npoctpanctse.llapamienbHOCTD https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
[leprien AUKyYISIPHOCTHIPAMOIH
23 HH(I:CKO(iH'yHe pHeH,Z[I/IKpJ'I}I HBIC bubmorexal [OK
FHep YIBP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimble mapasienbHble U bubnuorexal [OK
MIEPIICH IUKYIISPHBIEKIITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuorexal [OK
[EPIIEH IUKYIAPHBIEKIITIOCKOCTH https://m.edsoo.ru/ha545966
26 [Ipu3HaknepneH MKyIIpHOCTH bubnuorexal [OK
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IIPSIMOMU TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

27 [Ipu3Haknepnes MKyIIpPHOCTH bubnuorexkal [OK
IPSIMOM U TUIOCKOCTH https://m.edso0.ru/79165d15
o8 Teopema o npsmoit bubnuorexkal [OK
MEPIEH IUKYISIPHONIUIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsmoit bubnuotexkal [OK
MEPIEHIUKYIS PHOUIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexkal [OK
MEPIEHIMKYISIPHONIUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnien AuKyIsIpUHAKIOHHBIE:
31 a(i)TOSI)II-II/IGYOT IT)OIH(I/I 0 MJIOCKOCTH BubmiorexallOK
P - ’ https://m.eds00.ru/33c477d3
PacCTOSTHUEOTIIPSIMONJOTIIOCKOCTH
[lepneH IMKynsIpMHAKIOHHBIE:
32 aCPCTo;{iHeYOT IT)0tn<1/1 0 IJIOCKOCTH BubmiorexallOK
p . a ’ https://m.edsoo.ru/66fefadd
PacCTOSHUEOTIPSIMOM IOIUIOCKOCTH
[lepneH IMKyIsIpMHAKIOHHBIE:
33 a(f::TOﬂiI/IGYOT IT)quI/I 0 IJIOCKOCTH butmorexallOK
P e ’ https://m.edsoo.ru/a5hb7b8e3
PacCTOSHUEOTIPSIMOMIOIUIOCKOCTH
[lepneH IMKynsIpMHAKIOHHBIE:
34 acI::TOHiI/IeYOT IT)OIIKI/I 0 TJIOCKOCTH buomorexallOK
P . a ’ https://m.edsoo.ru/dbee22bc
PacCTOSHUEOTIIPSIMOM IOIIOCKOCTH
35 Y TIabIBIPOCTPAHCTBE: YTOJIMEK Y bubmuotexkal [OK
MPSAMOM ¥ TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBINYTOJI,JIMHEUHBITYTOJI bubnuorexal [OK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHBIA YT OJI, TMHEUHBIAYTOJI bubnuorexal [OK
JBYTPAHHOTIO yria https://m.edsoo.ru/c7c777ed
38 [leprien AMKYISIPHOCTBIUIOCKOCTEM : bubnuorexal [OK
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MIPU3HAKIIEPIICH AUKYIIAPHOCTUABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHMKYISIPHOCTD TUIOCKOCTEN:

39 HpI/II)?;HaKHep}l,'[eHI;II/IKYJI?IpHOCTI/IIIByX bubmmoreral [OK
IOCKOCTEH https://m.edsoo.ru/ed9e2a8e
[lepneHMKYISIPHOCTD TUIOCKOCTEN:

40 MIPU3HAKIEPIEH TUKYIIPHOCTUIBYX butnrorerallOK

. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN

41 TeopemaoTpexmneprneHauKysapax butnorerallOK

https://m.edsoo.ru/e4972cdc

42 TeopemaoTpexmneprneHauKynsapax butmmorerallOK

https://m.edsoo.ru/52188a7d

43 TeopemaoTpexnepneHauKymsipax butmmorexal [OK

https://m.edsoo.ru/9f246736
KonTtponpHas padoTa o remam

44 "TleprieH IUKYIIPHOCTHIIPAMBIXH bubnuotexkal [OK
mwiockocTer" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMUU IJIOCKOCTSMU"

IloHsATHEMHOTrOrpaHHNKA,0CHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMYKJIBIE U HEBBIMYKJIbIC bubamorerallOK
. https://m.edsoo.ru/2d24e873
MHOT'OI'PaHHUKH;pa3BEpTKa
MHOT'OIpaHHHKA
[Tpu3ma:n-yrosipHasrnpusMa;rpaHuu

46 OCHOBAHUS IPU3MBI; IIpsIMast U bubnuorexal [OK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
MIOJTHASTIOBEPXHOCTBIIPU3MBI

47 [Tapannenenunen, npsaMoyroabHbII bubnuorexal [OK

napaJjiieJcnuIiea u €ro CBOICTBa

https://m.edsoo0.ru/8a7be683
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48

[Mupamuia:n-yrojapHasmupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
OOKOBASIUTIOTHASTIOBEPXHOCTh
MUPaMUJIBL;IPABUIIbHASINYCCUCHHAST
nupaMuia

bubmuortexal [OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBHUIBHBIEMHOTOTPAHHUKH
IIOHATHUC IMTPABUIIBHOI'O
MHOTI'OrpaHHUKa, IIpaBHUJIbHAA IIpU3Ma
HIpaBUWIbHadgIMUpaMu aa IpaBUIbHas
TpeyrojbHas nupamuia u
MIPaBUJILHBINTETPAdIP;KYO

bubmorexal [OK
https://m.edso0.ru/074c8865

50

[IpencraBnenneonpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaBJIp,
JOJICKadIp M UKOCAdIP.

bubmorexal [OK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUSIOTHOCUTEITLHOTOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHThI
CUMMETPHUH B MUpaMHUIaX,
MapaiiesIenuIe1ax, TPaBUIbHbBIX
MHOTOTpaHHUKAX

bu6morexal [OK
https://m.edsoo.ru/b9e777d9

52

BrruncnenuesneMeHToB
MHOTOTPaHHUKOB: peOpa,inaroHaim,

YIIIBL

bubanorexkal [OK
https://m.edsoo.ru/6cdbecef

53

[Tnomaap60KOBOHNIOBEPXHOCTHH
IIOJIHOW MTOBEPXHOCTH MIPSAMOM
MIPU3MBI, IJIOLIA b OCHOBAHMIA,
TeopeMa 0 O0KOBOM TOBEPXHOCTU
MIPSIMOM IIPU3MBI

bu6muorexal [OK
https://m.edso0.ru/37d84157

54

[Tno1maap60KOBONMIOBEPXHOCTHH

bub6muorexal [OK
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IIOBEPXHOCTUIIPABUIILHOU

MUPaMU/IbL, TEOPEMAOTLIOII AN
OOKOBOMITOBEPXHOCTHYCEYCHHON

https://m.edso0.ru/5603e30b

MTAPAMU B
55 Konrponshaspaboranoreme bubmmortexal [OK
"MHororpaHHuKHN" https://m.edsoo.ru/a95f5c04
\ bubmuorexkal [OK
I1
5 onsTieo00LeMe https://m.edsoo.ru/7ad0020b
\ bubmuorexkal [OK
> OObem mpav eI https://m.edsoo.ru/235171b3
\ bubmmorexal [OK
58 OObem mpav eI https://m.edsoo.ru/f47dfefd
. bubmorexal [OK
> OObem mpavH eI https://m.edsoo.ru/79¢10312
. bubmorexal [OK
00 OObem mpav eI https://m.edsoo.ru/2faadc3f
. bu6morexal [OK
61 OObEM MpH3MEI https://m.edso0.ru/79853608
. bu6morexal [OK
62 OOBeM mpu3MEI https://m.edsoo.ru/1e053890
. bubanorekal [OK
63 OObem MpH3MEI https://m.edsoo.ru/482d3f51
64 KoHTtponbsHaspaboranoreme bubmuotexkal [OK
"O6bEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpeHune,06001eHe
65 cUcCTeMaTH3alUsI3HaHUH. bubmuotexkal [OK

[Toctpoenue ceueHuit B
MHOTOI'PaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue,06001eHe
CUCTEMAaTU3aLUSI3HAHU .
66 Beruncnenue paccTosHUN: MEXIY
JBYMSITOYKAaMU,0TTOUYKHIOTIPAMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKTY

CKpCIIMBAONIUMHU CATIPAMBIMU

bubmorexal [OK
https://m.edsoo.ru/f7792ba9

67 HroropasikoHTposibHasipaboTa

bubmorexal [OK
https://m.edso0.ru/b9146bcO

[ToBTOpEHue, 060061EeHNE
cucTeMaTH3ausI3HaHuH.
Brranciienue yrioB: MexXIy

68 CKPEIIMBAIOIIUMHCSTIPIMBIMH,
MEXKIYNPSIMON U MIIOCKOCTBIO,
JBYI'PAHHBIXYTJIOB, yTJIOBMEXIY
IJIOCKOCTSIMU

bubmorexal [OK
https://m.edsoo.ru/56765e8b

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOTPAMME

68
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11KJIACC

KoaunuecTBouyacon DJIEeKTPOHHBbIE
Ne ara nudpoBbie
Temaypoka Kourpoabnbie | IIpakruyeckue A dp
n/m Bcero H3yuyeHusi | oOpa3oBaTebHbIE
padoTbI padoThI
pecypchbl
Cdepa u map: neHTp, paamnyc,

1 HaMETP;IUIONaILIIOBEPXHOCTH 1 bubmoreral [OK
g TP oTan P https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u

bubmorexal [OK
2 IJIOCKOCTH ;KacaTeIbHASTUIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpakenuecdepsl,rapana 1 bubmuotexkal [OK
mnockocTy. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HumuHapruYecKasmoBEpXHOCTD,

4 00pasyromue MUIHHIPUIECKOM 1 bubnuotexkal [OK
MOBEPXHOCTH,0CH ITUIMHIAPUYECKON https://m.edso00.ru/6054b8c1
MTOBEPXHOCTH
Hunuuap: ocHOBaHMs M OOKOBast

5 MIOBEPXHOCTh,00pa3yIOIIasINOCh; 1 bu6muorexal [OK
IUI0IIa (s OOKOBOM U ITOJIHOU https://m.edso00.ru/188f6216
MTOBEPXHOCTH
N3o0pakeHueuiImHIpaHa
MJI0CKOCTH. Pa3BepTKAMIMH IpA.

6 CeueHussMINH pa(nnli)cxocfflo 1 bromorexallOK

H N AP ’ https://m.edsoo.ru/016e25eb
napajuienbHON UITN
MePIEeHAUKYIIPHOUOCULIMITUHPA)
7 KonunueckasanoBepxHoCcTh 1 bubmorexal lOK
P ’ https://m.edsoo.ru/c94ba09b
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00pa3yIOIINEKOHUIECKOM
MOBEPXHOCTH,0CHUBEPIITUHA
KOHUYECKOM MOBEPXHOCTH

Konyc:ocHOBanueusepimHa,

8 oOpa3yroinas U 0Ch; TUIOIIA Th bubmorexal [OK
pESYI® . https://m.eds00.ru/897dd3b2
OOKOBOMUIIOIHONM TOBEPXHOCTH
Y ceuCHHBINKOHYC:00pa3yIouen
9 BBICOTA; OCHOB&ZII/I?[ If 60};:((:1321;1 butnorerallOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300pakennexkoHyca Ha
mockocTu. PazBepTrakonyca.

10 Ceuenunsikonyca(II0CKOCTRIO, bubmmorexal [OK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, [TPOXOAsIIIeiTuepes
BEPIIHHY)

1 KomMOunarustenspanieHusu bubnuotexkal [OK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK,0IMCaHHBIHOKOJIO

12 ctepsr; cepa, BucaHHas B bubmmorexkal [OK
MHOTOTPAaHHUKHWJIUBTEIIO https://m.edso0.ru/0b136158
BpaIlleHHs

13 [TonsTneo606BEMe. OCHOBHBIE bubanorexkal [OK
CBOMCTBAa 0OBEMOB TEII https://m.edsoo.ru/26a03fb7

bu6muorexal [OK

14 C
OObEMUHIHAAP3, KOHYCa https://m.edso0.ru/5513d87b

\ bubmnorexkal [OK
15 Obemmapanmomas chepet https://m.edsoo.ru/d189bde2
16 [TotoOHBIETENAB TPOCTPAHCTBE. bromiorexal]OK

https://m.edsoo.ru/810cfleb
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CoOTHOLIECHUSIMEX AYTUIOIASIMUA
MTOBEPXHOCTEN,00bEMaMu
MOJA0OHBIX TEJ

17 KonTponpHaspaboTamno remam bubnuorexkal [OK
"TenaBpamenus"u"O6bembiTen" https://m.edsoo.ru/4a33a8ab
18 BekTopHamiockoCTUHB NPOCTPAHCTBE bubmuorexkal [OK
https://m.edsoo.ru/5caefclb
19 CnoXeHHEeUBBIUNTAHUEBEKTOPOB butmmoreral [OK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHEeBEKTOPAHAYHCITO bubmorexal [OK
p https://m.edsoo.ru/dee379eb
PaznoxxerneBexTopanoTpem
21 HEKOMITJIaHAPHBIM BEKTOPaM bubmorexal [OK
' https://m.edsoo.ru/a28fd74e
[IpaBwonapamnenenunena
Pemenmne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHUEMITPaBUIIACHCTBUIC bubmorexal [OK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopamHaTHO-BEKTOPHBINMETO
23 I I/IpiI_HGHI/II/I FCOMGI”I)“ qucmxﬂ bubmorexal [OK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpssmoyronpHas cucrema
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuotexkal [OK
KoopaunateiBekropa.lIpocreiiue https://m.edsoo.ru/48db7058
3a/1a4M B KOOPJAWHATAX
o5 Yron Mexay BEKTOpaMH. bubmuotexkal [OK
CkansipHOENpOU3BEIEHUEBEKTOPOB https://m.edsoo.ru/725effc4
26 BrruncnenneyrinoBmexy bubnuorexal [OK

IpsAMBIMHA U TNIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtponsHaspaboTano teme

27 "BeKTOpbIMKOOPIMHATHIB 1 buomiorexal[OK
. https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpEHue, 06001IeHUE 1
28 cucreMaTu3auusa3HaHuil. OCHOBHbIE 1 bubnuorexkal [OK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpeHuUe, 06001IEHUE 1
29 cucremaTtu3anusa3Hanuil. OCHOBHbIE 1 bubnuotexkal [OK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cHUCTeMaTH3allMsI3HaHU M. 3a1auun 1 bubmmorexkal [OK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHuEe, 0600IICHNE 1
31 cHUCTeMaTH3alusI3HaHU M. 3a0auun 1 bubmmorexkal [OK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEHME, 0000IICHUE 1
32 cucreMaruzanusisHaHu . OCHOBHbIE 1 bubanorexkal [OK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmnorexkal [OK
33 HToroBaskoHTposbHaspaboTa 1 https://m.e dsoIc_)[. ufec2adfc
34 [ToBTOpeHue,0600meHnen 1 bubmuotexkal [OK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBHIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIETPEBOBAHUSIKPE3YJIbTATAMOCBOEHUSI
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3Y/IbTAThl 0CBOCHHUSI 0CHOBHOM
NpOBEPsIeMOro .
o0pa3oBaTe/IbHOUIIPOrpaMMBICPEIHEr0001eroodpa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTbIOHATHSIMU:TOUKA, IPSAMAas, ITIOCKOCTh
25 [IpuMeHAThaKCHOMBICTEPEOMETPUHUUCIIEICTBUSIU3HUXITIPUPEILIEHUN
' reoMeTpudecKux3agay
-3 OnepupoBaThbIOHATHIMU MIAPATUIETBHOCTBUIIEPIIEHAUKYIIIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuduumpoBaTbB3auMHOEpACHIOI0KEHUEN PSIMBIXUILIIOCKOCTENB
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: ABYTPAHHBINA Yo, TPaHU ABYTPaHHOTO YrIia,
7.5 peOpoABYTpaHHOI OYT 1A, TMHEHHBIYT 0By PaHHOT O YT JIa,IpalycHast
MepaABYTrpaHHOTOyTIJia
26 OneprpoBaTbIIOHATUSIMU:MHOT O PAHHHK, BBITYKJIBIHMHEBBITYKJIbIH
' MHOT'OTPaHHHMK,3JIEMEHTBIMHOT OT PAHHHKA, IPAaBUJIbHBIIMHOTOTPaHHUK
-7 Pacno3HaBaTb0CHOBHBIEBUIBIMHOTOIPaHHUKOB(IIMPaMUIa, [IpU3Ma,
' IpsAMOYTOJIbHBIANIapaIeenumne 1, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHHMKHM, BBIOMpasi ~ OCHOBaHUS  JUId
- K1accupuKanuy  (BBUIYKJIbIE U HEBBIIYKJIbIE  MHOIOI'DaHHMKH,
' IPaBUWIbHBIEMHOT OTPAHHU KU, IPSIMbIEHHAKIIOHHBICIPU3MBI,
napaJuiesenune bl )
29 OnepupoBatb HNOHATUSAMMU: CeKymas IJIOCKOCT, ceueHHe
. MHOTOTPaHHUKOB
210 OOBSACHAT  NPUHLMIIBI  MOCTPOCHUS  CEYEHWH  MHOTOTPAaHHUKOB,
' UCIIOJIb3YSIMETO/ICIIENIOB
211 CrpouTh ce4eHHs MHOTOIPDAaHHMKOB METOZOM CIIEJOB, BBINOJHATH

(BBIHOCHBIE)IIIOCKHEUEPTEKUU3PUCYHKOBIIPOCTHIXOOBEMHBIX(PUTYD:




BUJICBEPXY,COOKY,CHU3Y

7.12

Pemrate 3ala4i Ha HAXOXKJACHUC IrCOMECTPUICCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MNPUMCHAS HU3BCCTHBLIC aAHAJIUTUYCCKUC MCETOJbI IIpU
peICHMU CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCJICHHC
paCCTOSIHI/If/'IMe)KILYI[BYMHTO‘-IK&MH,OTTO‘IKI/IIIOHP?IMOﬁ,OTTO‘-IKI/IIIO

IJIOCKOCTH,MCKIYCKPCIINBAIOIIUMUCA ITPAMBIMU

7.13

Pemrate 3amaun Ha HaXOXACHUE TEOMETPUUECKUX BEIMYMH 1O 00pa3nam
WIM aNropuTMaM, INPUMEHsSI WU3BECTHBIE AHAIMTHYECKHE METObI IIPH
pELIEHNN CTAHJAPTHBIX MAaTEMaTUYECKUX 3a/ad HAa BBIYMCIICHHE YIJIOB
MEXYCKPEIIMBAIOIMMHUCATIPSIMBIMU,MEX TYTIPIMONUIIOCKOCTB IO,

MCKAYIIIIOCKOCTAMU, ABYT'PAHHBIXYT'JIOB

7.14

Bobruncnate 00b€MBI M IUJIOMAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, nupamMuaa) ¢ NpuMeHeHueM (HopMyJl, BBIYUCISATh COOTHOIICHHUS
MEX TYTUIOMIAIIMUTIOBEPXHOCTEHN,00hEMaMHITO JOOHBIX

MHOTI'OrpaHHUKOB

7.15

OneprpoBaTbIOHATHAMHA: CHMMETPHUSBIIPOCTPAHCTBE, LIEHTP,0ChH

MJI0CKOCTHCUMMETPHH, IEHTP,0CHUIIIOCKOCTHCUMMETPUU  (PUTYpPBI

7.16

W3Bnekats,1peoOpazoBbIBATEUMHTEPIPETUPOBATEUH(POPMALINIOO0
MIPOCTPAaHCTBEHHBIXT€OMETPHUUECKUX(PUTYpaxX,TpeICTaBICHHYIOHA

YepTeKaxUpUCYHKaX

7.17

[IpumensaTsreomMeTpryuecKuepaKTblUIIPEHICHUICTEPEOMETPUYECKIX
3a/1a4, [TPe/IIoIararo X HECKOJIbKOIIarOBP eI €H UL, eCITUYCIIOBHS

IPUMEHEHUSI3a/1aHBIBIBHOM(pOpME

7.18

[IpumenaTs mnpocTeiliiie MNporpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHUKAIIUOHHBICCUCTEMBIITPUPCHICHUUCTEPECOMETPUICCKHUX3aJaq

7.19

HpI/IBO,Z[I/ITLHpI/IMepLIMaTeMaTI/I‘IeCKI/IXS AKOHOMCPHO CTCﬁBHpHpOI{GH

JKU3HU,PACIIO3HABATBITPOABIICHUC3AKOHOBI'COMETPUUBUCKYCCTBE

7.20

[IpuMeHAThIOTYYeHHbIE3HAHUSIHAIIPAKTHKE: aHATU3UPOBAThPEAIbHBIE
CUTyallUd M NIPUMEHITh HM3y4EHHBIE IOHATUS B IpOLECCe IOUCKA
pelIeHHst MaTeMaTHIecKu chopMyTUpOBaHHOMN MPOOIEMBI,MOICTUPOBATh
peallbHbIE CUTYyalluu Ha A3BIKE F€OMETPHH, HUCCIIENOBAaTh IOCTPOCHHBIE
MOJEIM €  HUCHOJb30BAHUEM  TIEOMETPUYECKUX  IOHATUH U
TeopeM,arnmnaparaaireOpbl, pelaTbIpakTHIeCKUe3a1au1, CBsI3aHHbIeC

HaxX0XACHUCMI COMCTPUICCKUXBCIITMINH




11KJIACC

Koz IIpoBepsiemble NpeAMeTHBIE Pe3y/JIbTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeIbHOUNPOrpaMMBbICPeIHEr0001eroodpa3oBaHus
pe3yjabTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKOW TMOBEPXHOCTH, MMJIMHIP, KOHWYECKas IOBEPXHOCTbD,
' 00pa3yIoIINEeKOHNYECKOMITOBEPXHOCTH, KOHYC,chepruieckas
MOBEPXHOCTH
6.2 PacnioznaBateTenaBparieHUs(IUIIMHAP,KOHYC, cdepauntiap)
6.3 OOBACHATHCIIOCOOBITTONTYYCHUSA TETBPAIICHHS
6.4 KiaccudunmpoBatbB3anMHOEpaconokeHnecHephIUILIO CKOCTH
OneprpoBaThIOHATUSIMHU : IIIAPOBONCErMEHT,0CHOBAHNECETMEHTA,
6.5 BBICOTACETMEHTA,IIAPOBOMCIIOI,0CHOBAHNEIIAPOBOTOCIIOS, BEICOTA
IIapOBOTOCIIOS, IAPOBOI CEKTOP
66 Beruucnare o0bEMBI M IUIOIMIATW  MOBEPXHOCTEH TeNl  BpaICHHS,
' reOMETPUYECKUXTEICIPUMEHEHUEM (POPMYIT
OnepupoBaThIOHATASIMA:MHOTOTPaHHUK, BITMCAHHBIMBCEPYHOTICAHHBI I
6.7 okoJiochepsl,cdepa,BIIcaHHATBMHOT OTPAHHUKHIIHTEIIO0
BpallleHHUs
6.8 BbluncasaTh  COOTHOIIEGHUS MEXKIy IUIOMAAAMHU  [OBEPXHOCTEH U
' 00BEMaMHUIIO JOOHBIXTE
6.9 N3o6paxkarsuzydaemMblepUrypbloTpyKUUCIIPUMEHEHUEMITPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoInonHSTH(BBIHOCHBIE )IIJIOCKUEUEPTEKUUIPUCYHKOBIIPOCTHIX
6.10 00BEMHBIX(DUTYP:BUICBEPXY,COOKY,CHU3Y;CTPOUTHCEUCHHUSATEI
BpallleHUs
W3BnekaTh,MHTEPIIPETUPOBATHUIIPEOOPA30BHIBATEUH(POPMALIUIO0
6.11 IPOCTPAaHCTBEHHBIXI€OMETPUUECKUX(PUTypax,Ipe/ICTaBICHHYIOHA
YepTeRaxUPUCYHKAX
[TpumensTereoMeTpuueckreGakThlUIAPEIEHUSICTEPEOMETPUUECKUX
6.12 3aJa4,1peIoIaralonXHeCKOIbKOIarOBPEIIEH UL, ECITNYCIIOBUS
MIpUMEHEHUs 3aJIaHbl B sIBHOHM opme
6.13 OrepupoBaTHIIOHATHEM :BEKTOPBIIPOCTPAHCTBE




6.14

BLIHOHHSITLI[CI;’ICTBI/IHCJIO)KCHI/IHB CKTOPOB,BbIYMTAHUABCKTOPOBU
YMHO)KCHI/IHBCKTOpaHa‘II/ICJI0,06’I>SICHSITB,KaKHMHCBOfICTBaMHOHH

o0namaor

6.15

[IpumensaThIpaBrIONapaIeIeIUIEIAIPUCIIOKEHUN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBHI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpaA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA,
YroJIMCKAYBEKTOPAMU, CKAIIAPHOCIIPOU3BCACHHUCBCKTOPOB,

KOJJIMHCAPHBICUKOMILTIAHAPHBICBCKTOPLI

6.17

HaxomtbecyMMyBEKTOPOBUITPON3BEICHUEBEKTOPAHAUHUCIIO, YTOJI
MEX Ay BEKTOpaMu, CKaJIipHOE POU3BECHHE, PACKIIAAbIBATH BEKTOP O

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a/1aBaThIIJIOCKOCThYPaBHEHUEMB/IEKAPTOBOMCUCTEMEKOOPIUHAT

6.19

Pemares mpocreiimme reoMeTpudecKHe — 3aJadyd  Ha  IIPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOTOMETO/4a

6.20

Pemrats 3aJa4d Ha JA0Ka3aTCIbCTBO MATEMAaTHYCCKUX OTHOIIECHUN U
HaXO0XJICHUC ITCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJITOpUTMam,
IPUMCHAAN3BECTHBICMETO ABIITPUPCIICHUU CTAHIAPTHBIX

MaréMaTH4YCCKHUX3aaad

6.21

[IpumeHaTs, mnpocTeiilive NpPOorpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHUKAIIMOHHBICCUCTEMBIIIPUPCIICHUUCTCPECOMETPUUCCKUX3adad

6.22

[IpuBoUTHIIPUMEPBIMATEMATUUECKUX3aKOHOMEPHOCTEHBIPUPOICH

KN3HU,PACIIO3HABATBITPOABIICHUC3AKOHOBI'COMETPUUBUCKYCCTBE

6.23

[IpuMeHsTh moyuyeHHbIe 3HAHUS HA MPAKTUKE: aHAJTU3UPOBaThpealbHbIE
CUTYaIlMH U IPUMEHSATh U3y4YEHHbBIE MIOHSATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHUYeCKd  CPOpPMYIHPOBAHHOM  HPOOJIEMBI,  MOJEIUPOBATH
peasibHbIE CUTYallMd Ha SI3bIKE F€OMETPHUH, HCCIEeI0BaTh MOCTPOCHHbIE
MOJETM  C  HUCHOJB30BAaHWEM  T'€OMETPUUYECKUX  MOHATHH U
TeopeM,arnapaTaanreOpsl, peraTbIpakTHUECKUe3a/1a4uM,CBA3aHHbIEC

HaXO0KICHHUCMI'COMCTPUUICCKUXBCINIUH




HNPOBEPAEMBIEDJIEMEHTBICOIAEP KAHUSA

10KJIACC

Kon

HpOBepﬂeMLIﬁC)JIeMeHT CoacpKaHusA

I'eomerpus

7.1

OcHoBHBbIeTIOHATUsACTEpeOMeTpun. Touka, TpsiMast,INIOCKOCTh, TpocTpaHcTBo. I loHsATHE
00  aKCHOMAaTHYECKOM  IIOCTPOGHMH  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPUHUHCIIEICTBUAN3IHUX

7.2

B3aumHoe  pacrnosiokeHMe ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpelluBaromuecs ImnpsMble. [lapamienpbHOCT MNPsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeIbHbIE TPSAMBIE B  MPOCTPAHCTBE,
MapajuIeTbHOCTh TPEX MPSMBIX, MAPaAJIICIIBHOCTh MPSMOW W TUIOCKOCTH. YTIIBI C
COHaIlpaBJICHHBIMU  CTOPOHAMHU, yroa MEXay IMIpaMbIMA B IPOCTPAHCTBC.
[TapannenbHOCTh MJIOCKOCTEN: MapajuiesibHbIe TIIIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockoctei. [ IpocTeimuenpocTpaHCTBEHHBIS(DUTYPBHIHAIIIIOCKOCTH  TETPAdIP,

KyO,napaJuienenune1,ocTpoeHueCeUeHU i

7.3

[lepnieHUKyYIApHOCTh MPSMOM M TJIOCKOCTU: MEPIEHIUKYJSPHBIE TNpPSMbIE B
MIPOCTPAHCTBE, IPSIMbIeTIapalieIbHbICUIIEPIICH TUKYIIPHBIEKILIOCKOCTH, TPU3HAK
MIePIEH AUKYISIPHOCTUIPAMONUIIIIOCKOCTH, TEOPEMAOTIPSIMONIEPIICH TUKYIIIPHO I
IUIOCKOCTU. YTJIbI B MPOCTPAHCTBE: Yrol MEXKAYy MNpsSIMOM U  IUIOCKOCTBIO,
JBYTPAHHBIA YTOJ, JIMHEWHBIA yroa JAByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHbIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PAacCTOSHUE OT MPsAMOW 10
IJIOCKOCTH, MPOEKIHsS (GUTypbl Ha MIOCKOCTh. [lepneHIuKynsapHOCTh IMIOCKOCTEH:
MIPU3HAKIEPICHIUKYISIPHOCTUIBYXILIOCKOCTEl. TeopemaoTpex

NCPIICHAUKYIIApax

74

ITonsaTue MHOTI'OrpaHHUKA, OCHOBHBIC 3JJICMCHTBI MHOT'OI'paHHHUKA, BBIIIYKJIBIC U
HEBBIITYKJIBIEC MHOT'OTPAHHUKU, pasBépTKa MHOTI'OT'paHHUKaA. HpI/ISMaZ N-yrojbHas
npu3Ma, r'rpaHd U OCHOBAHHA IIPU3MBI, IIpsAMAasA W HAKJIOHHAA IIPHU3MBI, OokoBas u
TNOJIHaA MOBEPXHOCTH MMPHU3MBI. Hapannenennnezl, HpﬂMOerJ'ILHHﬁ napaJijieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojbHas NApamMuaa, TpaHu U OCHOBAHUE IMMPAMUJIbI,
6OKOB3HI/IHOHH3HHOBerHOCTLHI/IpaMI/II[BI,HpaBI/IHBHaSII/che‘-IéHHaHHI/IpaMI/I,Z[a.

9HeMeHTLIHpPI3MLII/IHI/Ip aMU IbI. Hp ABUJIbHBICMHOT'OTPAHHUKU TIOHATUC




[IPaBUJIBHOIO MHOTOTpaHHMKA, IpaBUJIbHAs NpPU3Ma U IpaBWIbHAs IUpaMHJA,
MpaBUJIbHAS TPEYTOJIbHAS MMPAMU/a M MPAaBUIBHBINA TeTpasp, KyO. IIpeacraBnenue
OIIPaBWJIbHBIXMHOT OIpaHHUKAX:0KTa31p,10ieKasApurKocasipyrueCeueHust

IIPHU3MbIHN ITUPAMU/JIbL

7.5

CuMmmeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIILHO TOYKH, MPSIMOH,
MJIOCKOCTHU. DJIEMEHTHICUMMETPUMBITUPAMUIaX, TapasuIeIeUIe1aX, MPaBUIbHBIX

MHOTI'OrpaHHHUKax

7.6

Brluncnenue »51eMEHTOB MHOTOTPAHHUKOB: peOpa, auaroHanu, yriel. [linomans
OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTU TMPSAMOM NPU3MBI, IUIOIIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [Lnomaas 60koBoi
MOBEPXHOCTUUIIOBEPXHOCTUIIPABUIbHONINPAMHUJIbI, TEOPEMAOTLIIOIIAIN

yceueHHonnpamuapl. [lonsitTueo0o0beme. O0bEMIpaMuibl, MPU3MbI

1.7

[TonoGnBIeTenaBIpOCTpaHcTBE. COOTHOMICHUAMEK TYTUIOIAISTMUTIOBEPXHOCTEMH,

00BEMAMHUTIO JOOHBIXTE]

11KJIACC

Kon

IIpoBepsieMbliidJIEeMEHT COAEPKAHUS

6

I'eomerpust

6.1

HunuH apudeckasimoBepXHOCTh,00pa3yOIHeLIMINHIPUYECKONTIOBEPXHOCTH,0Ch
UWIMHIpUYecKonoBepxHOocTH. L{nmHip: 0CHOBaHHUIMOOKOBAATIOBEPXHOCTD,

oOpa3yrolias 1 oCb, IJI0MIa/Ib OOKOBOH U MOJIHOMN MOBEPXHOCTH

6.2

KoHnueckasmoBepXHOCTb,00pa3yrOIHEKOHNYECKONTIOBEPXHOCTH,0CbUBEPIITMHA
KOHHMYECKOM MmoBepxHOCTH. KOHyC: OCHOBaHHME M BeplinHa, oOpa3yromas U OCh,
IO 1-00KOBOMUTIOTHONIIOBEPXHOCTH. Y CEYEHHBIHKOHYC:00pa3yroIen

BLICOTa,OCHOBaHI/ISII/I6OKOBa$IHOBerHOCTL

6.3

Cdepaummap:ueHTp,paguyc, IMaMeTp,omaapnosepxHoctuchepsl. B3anmuoe

paCHOJ'IO)KCHI/IeC(l)epLII/IHJ'IO CKOCTH,KaCaTCIbHAaAIIIIOCKO CTBKC(I)CP . Iuiomaab C(bepbl

6.4

I/I306pa)I(eHI/IeTeJ'IBpaH_IeHI/IHHaHJ'IOCKOCTI/I.Pa3BépTKaI_II/IJ'II/IHI[paI/IKOHyca

6.5

KOM6I/IHaHI/II/ITeJ'IBpaH_[eHI/IHI/IMHOFOFpaHHI/IKOB.MHOFOl"paHHI/IK,OHI/ICB.HHHﬁ

OKOJ'IOC(I)epLI,C(I)epa,BHI/ICElHHaHBMHOFOl"paHHI/IK,I/IJII/ITCJIOBpaH_IeHI/IH

6.6

[onsitueo600neMe. OcHOBHBIECBOMICTBa0OBEMOBTEN. TeopeMao6oObEMe
MPSIMOYTOJILHOT OTIApaJIeIICIUIIe Tauciie ICTBUsN3HES. OO BEMITMIINHIPA, KOHYCA.

O06beMm mapa u miomaas chepb




6.7

[lomobusie Tema B mpocTtpancTBe.  COOTHONIICHUS  MEKIY  IUIOMIASIMHU

MTOBEPXHOCTEN,00bEMaMUTIO TOOHBIXTEI

6.8

CeuenusiuunmH ipa(rapajuiesIbHOUIEPIICH IUKYISIPHOOCH ), CEYCHUSIKOHYCA

(mapaienbHOE0CHOBAaHUIOUIIPOXO JAILIEEUEPE3BEPIINHY ) ,CEUEHUAILIApA

6.9

BGKTOp Ha INNIOCKOCTH M B HPOCTPAHCTBC. CnoxeHue M BBIYUTAHUE BCKTOPOB.
YMHOXeHHe BeKTopa Ha 4uciio. Pa3nokeHne BeKTopa 1o TpEeM HEKOMILIaHAPHBIM
BekTopam.[IpaBunonapannenenunena. Pemennesanay,cBsI3aHHBIXC

IIPUMEHEHUEMITPABUILACHCTBUCBEKTOPAMHU

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiiiue 3amaun B KOOpAMHATax. YToa Mexay Bekropamu. CkansipHoe
MIPOU3BEICHUEBEKTOPOB. BeIUuMCIICHUEYTTTIOBM €K Ty TTPSIMBIMUUIIIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBINMETO I PUPEIIEHUATEOMETPUIECKMX3a,1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbBTATAMOCBOEHUSIOCHOBHOMOBPA3OBATEJIBHON
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsieMbleTpe0OBAHUAKIPEIMETHBIMPE3YJIbTATAMOCBOEHHA
NPOBEPsIEMOro OCHOBHO0I100pa30BaTeIbHOMIIPOrPAMMBICPEIHEr00011ero
TpeOoBaHuUsA o0pa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3aj]1ad;
yMeHue (opMynIupoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoMa, TeopeMa, CIIEACTBHE, CBOWCTBO, IMpPHU3HAK, IOKAa3aTeiIbCTBO,
PaBHOCHJIBHBIEPOPMYIUPOBKH;IPUMEHATEUX;  YMEHHUEPOPMYIUPOBATH
o0paTHO€ U MPOTHUBOIOJIONKHOE YTBEPXKIACHHE, NMPUBOAUTH IMPUMEPHI U
KOHTPHOPHUMEPLI, HCIIOJIIB30BAaTh MCTOM MaTeMaTHYECKOU WHAYKIUH,
MMPOBOAWTE JOKA3aTCIIBHBIC PACCYKACHUS ITPU PCHICHUHA 3a/la4, OICHUBATh
1 JIOTUYECKYIO0 TPAaBHIBHOCTh PACCYXKICHH, YMEHHE OICPHPOBAThH
MOHATUAMU: MHOKCCTBO, ITOJMHOXKCECTBO, OII€pallii HaJl MHOXKCCTBAMU,
YMEHHE HCIOJB30BaTh TEOPETHKO-MHOXXECTBEHHBIM —ammapar  Juis
OTIMCaHMsI PEATBHBIX MPOIECCOB U SBICHUN HMITPH PEIICHUH 3aja4, B TOM
YHCIIe U3 IPYTUX YUEOHBIX MPEAMETOB; YMEHHE OTIEPUPOBATH MMOHATHIMU:
rpad, CBSI3HBIN rpad, JIEPEBO, UK, rpad Ha
TUIOCKOCTH;yMEHHE3a1aBaTh MO ChIBATHT PA(BIPA3TNIHBIMHU

CHOCO6aMI/I;I/ICHOHB3OBaTBI’pa(bBIHpI/IpCI_HCHI/II/I?»aI[a‘I

YMeHue onepupoBaTh MOHATUSMU: HATYpaIbHOE YHUCIO, LEJI0€ YHUCIIO,
CTENEeHb C LIETBIM IOKa3aTeleM, KOpeHb HaTypalbHON CTEeHU, CTEIICHBC
paloHaIbHBIM TOKa3aTelleM, CTENEeHb C JeHCTBUTEIbHBIM ITOKa3aTelNeM,
jgorapudmM UuCIa, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA,
OCTAaTOK IO MOJYJI0, PAallMOHAJIbHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HATypaJbHBIX, IENbIX, PAIlMOHAIbHBIX, JEHCTBUTEIBHBIX
2 Yycell; yMEHUE UCMHOJIb30BaTh MPHU3HAKU JEJIMMOCTH, HAUMEHBIIHMA
oO1Iuil [enuTens U HAaMMEeHbIIee 001ee KpaTHOe, anropuT™ EBkinua mpu
pELIECHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMaMH
CUMCIICHMS;  YMEHHE  BBINOJHATH  BBIUUCICHUE  3HAYEHUH U
npeoOpa3oBaHus BBIpaKEHU N co

CTeHeHSIMI/II/IJ'IOl"apI/I(I)MaMI/I,HpeO6p330BaHI/I$I,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BBIpa)KeHI/Iﬁ;YMCHI/ICOHepI/IpOBaTBHOHﬂTI/ISIMI/I TI0CJICEA0BATCIbHOCTD,




apupMeTHIeCcKasi MPOrpPeccHsi, TeOMETPHUECKasl MPOrPEcCcHs,06CKOHEYHO
yObIBaroIIast reoMeTpuyYecKas IIporpeccust; YMEHHE3a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;
YMEHHUE OINEPHPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIIO, COMPSDKCHHBIE
KOMIUIEKCHBIC YUCIIa, MOJAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (hopma
3aMMCH KOMIUIEKCHBIX YMCell (FeOMETpUYecKasi, TPUTOHOMETpUIECKas |
anreOpandeckasi); yMeTh NPOU3BOAUTH apu(PMETUUECKUE ACHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIaMH; TMPUBOJUTH IMPUMEPHI  HMCIIOJB30BAHHS
KOMITJICKCHBIX YHCeT; ONepUpOBAaTh
MOHSTUAMU:MaTpHULIa2 X 213 X 3, 01peieIUTEbMAaTPULLBL,

FGOMeTpI/ILIeCKI/IfICMI)ICJ'IOHPGHGJ'IHTGJ’[?I

YMeHne onepupoBaTh NOHATHSAMHU: PALNMOHAIBHBIE, WPPALMOHAIIBHEBIE,
MoKa3aTeJabHble, CTENEeHHbIE, JIOTapu(pMUUYECcKre, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HUX CHCTEMBI, YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMA YPABHEHUNW W HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEpPABEHCTBA M CHUCTEMBI C IMOMOIIBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C IAPAMETPOM; IPUMEHATH
YPaBHEHHS,HEPABEHCTBA, NXCUCTEMBIUISIPEIEHUIMATEMATHYECKUAX

3a/1a4un3a1aun3pa3InyHbIX001acTeHHAYKUUPEATTbHON JKHU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUHSA, YETHOCTb (QYHKIUH,
NEPUOJUYHOCTh (DYHKIMH, OTPAaHMYEHHOCTb (YHKIIMM, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (DYHKIUU, HauOoJjblliee U HAUMEHbIIee 3HAYCHUS
(YHKIIMHM Ha MPOMEXYTKE, HEelpephIBHAS (DYHKIUS, ACUMIITOTHI rpaduka
(GyHKIMY, TIepBast ¥ BTOpas MpOou3BOgHAS (DYHKIUH, T€OMETPUUYECKUN U
(u3nueckuif CMBICT TPOU3BOJAHON, NEepBOOOpa3Has, OMpPEIEICHHBII
UHTETpall; YMEHHE HAXOJUTh aCUMIITOTHI Tpaduka (QYHKIUU; yMEHHE
BBIUUCIISATh MPOU3BOJIHBIE CYMMBI, TMPOM3BEACHUS, YAaCTHOTO U
KOMIIO3UIIMK (YHKIMI, HAXOAUTh YpaBHEHHME KacaTeJbHOW K Tpaduky
(GYHKIMHM; YMEHHE HaXOJWUTh MPOU3BOAHBIC AIEMEHTAPHBIX (YHKIIHIA,
YMEHHE HCIOJB30BaTh MPOU3BOJHYIO ISl HCCIENOBAaHUS (PYHKIUH,
HAaXOJWTh HAWOONBIINE W HAaWMEHBIINE 3HAYeHUs (GYHKUIUN; CTPOUTH
rpauky MHOTOYJICHOB C MCIOJB30BAaHUEM alllapara MaTeMaTH4eCKOro
aHaN3a;IPUMEHSITHIIPOU3BOIHYIOIITHAX0 K ICHHSIHANTYYIIIETO

PCHICHUABITPUKITATHBIX,BTOMYUCIICCOLINAIIBHO-O9KOHOMNYCCKU XU




(u3nyecKnx3aaadax;HaXxo U THILIOMAIHHOOBEEMBI(DUTYCTIOMOIIILEO
MHTETPaJia;IIPUBOIUTHIIPUMEPBIMATEMATUIECKOTOMO ISTUPOBAHUSIC

MOMOIIEI0 TG dEepeHIINATHLHBIX YPABHCHHIMA

YMenue onepupoBaTh NOHATHAMHA: rpaduk GyHKIUHU, 0OpaTHast GyHKIHS,
KOMNO3uIusl (QyHKIUH, JTUHEHHAas (QyHKIHS, KBaApaTW4yHAs (QYHKIHS,
panmoHanbHas (YHKIOWSA, CTENEeHHAs (QYHKIHS, TPUTOHOMETPUYECKHE
(GyHKIMHM, 0OpaTHBIC TPUTOHOMETPUYCCKUE (DYHKIIMH, TIOKA3aTeNbHAS U
norapupmuueckas (QyHKIHH, yMEHHE CTPOUTHh TpadUKd H3YUIEHHBIX
GyHKIMM,  BBINOJIHATH  IpeoOpazoBaHusi  rpadukoB  (QyHKIHIM,
HCI0JIb30BaTh IpaUKH JUIsl U3y4EHHs] TPOLECCOB U 3aBUCUMOCTEH, MpU
pelIeHNH 3aad U3 JpYrux Y4eOHBIX MpPEeIMETOB M 3a/ad U3 peanbHON
KU3HM; BbIpakaTh (OpMyJaMU 3aBUCUMOCTH MEXJAy BEJIUYUHAMU;
HCIOJIb30BaTh CBOMCTBA M Ipaduku QYHKIUN IISpenieHus] ypaBHEHUH,
HEpaBEHCTB u 3a/a4 C napaMeTpamu; n300paxaTh
HaKOOPIMHATHOMIIIIOCKOCTUMHOKECTBAPEIICHUIYPaBHEHNH,

HEPAaBCHCTBUHUXCHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJM M 4acTH, Ha JBU)KEHHUE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIacTH YIpaBJIECHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJATH BBIPAKEHHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBbI IO YCIIOBHUIO 3aJ[aud, HCCIIEJIOBATH IOJIyYEHHOE pELICHHE U
OIICHUBATh MPABJIONOJOOHOCTh pE3yJAbTAaTOB; YMEHHE MOJIEIUPOBATh
peayibHbIE CUTYallMM Ha $3bIKE MAaTEMAaTUKU; COCTABISATH BBIPAKECHMUS,
ypaBHEHHUs, HEPABEHCTBA W MUX CHUCTEMbl IO YCJIOBHIO 3ajauyu,
UCCIIEI0BATHIIOCTPOCHHBIEMO,IETHCHCIIOIb30BaH EMAIITIapaTa

anreOpbl, HHTEPIPETUPOBATHIIONYYEHHBIMPE3YIbTAT

YMeHue OIICPHUPOBATH MMOHATHAMU: CPCOAHECC apHQ)MeTqucxoe, MCAHaHa,
HauOOJIbIIEE U HAUMEHBIIIEE 3HAUYCHUA, pasMax, IUCIICPCUA,CTaHIAPTHOC
OTKJIOHCHHEC YHUCJIOBOI'O Ha60pa; YMCEHHUC U3BJICKAThb, HHTCPIIPETUPOBATH
I/IH(I)OpMaI_[I/IIO, MMPEACTABJICHHYIO B Ta6J'II/II_IaX, Ha
,Z[I/Ial"paMMaX,Fpa(l)I/IKaX,OTpa)KaIOH_Iy}OCBOﬁCTBapeaHLHLIXHpOHCCCOB u
HBJ'IeHHfI; MMpEACTaBJIATH I/IH(I)OpMaI_II/II-O C IIOMOIIIBIO Ta6J'II/II_I " quarpamm;
HCCICAO0BATh CTATUCTUYCCKUC INAHHBIC, B TOM YHUCIC C NPUMCHCHHEM
l"pa(bl/l‘{eCKI/IX MCTOA0B u 9JICKTPOHHBIX  CPCHACTB; Fpa(l)I/I‘IeCKI/I
I/ICCJ'IC,Z[OBaTLCOBMCCTHLIeHa6JIIO,Z[eHPI}ICHOMOH_ILIO,[[I/IanaMM

paCCGHBaHHHHHHHCﬁHOﬁ perpeccnun




YMeHue onepupoBaTh IMOHATUAMM: CIy4alHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTH CIIYYAHHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpauYecKux METOJIOB; MPUMEHSIThH
(GopMyIBI CIOKEHHSI U YMHOXXECHHUS BEPOSITHOCTEH, (popMyiy MOTHOM
BEPOSATHOCTH, opmyny beprysn, komOuHaTopHbIe (hakThl U POPMYIIBI;
OLICHUBAaTh BEPOSITHOCTH DPEAJbHBIX COOBITUH; YMEHUE ONEepHUpOBaTh
HNOHATHAMM: ClIlydallHas BEJIMYMHA, PACHPENCICHUE BEPOATHOCTEH,
MaTE€MaTHYECKOE 0KMJIAHHME, OUCHEPCHUS M CTaHIAPTHOE OTKIOHEHHUE
CIlyyallHOW  BENUYMHBI, (QYHKUMU pacrnpeieieHus U IUIOTHOCTU
PAaBHOMEPHOTO, TIOKAa3aTEIIbHOIO M HOPMAJIBHOIO  PacClpelelICHUN;
YMEHHUE MCMHOJIb30BaTh CBOMCTBA M3YYECHHBIX PpACIpPENEICHUN s
pelIeHns 3a/1a4; 3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIIMX 4YHCEN,
METO/bI BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHHE MNPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATH MMOHATUSAMU: COUETAaHUE, IIEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIIO TIEPECTaHOBOK; OnHOM HbIOTOHA; ymeHme
MIPUMEHATHKOMOMHATOPHBIE(PAKTHIMPACCY K ICHUS ITSIpEIIeHUA3a1au;
OLIEHMBAThBEPOATHOCTUPEATBHBIXCOOBITHI;COCTABIIATH

BEPOATHOCTHYIOMOACTBUUHTEPIIPETUPOBATHIIONYUEHHBIHPE3YIbTAT

YMenue onepupoBaTb MOHATHUAMHU: TOYKa, MpsiMas, IUJIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETMUYHUHA YTJIa, JIOCKUN YOI, ABYTpPaHHBIH
yroJI, TPEXIPAaHHBINA YroJl, CKPEIIUBAIONINECS IPSIMbIE, TAPAIIEIBHOCTh U
NEPIEeHIUKYISIPHOCTh TPSIMBIX M IIJIOCKOCTEH, Yroil MeXIy NpsSMBIMH,
yroil MeXAy MpsSMONW M IUIOCKOCTBIO, YroJl MEXIY IIJIOCKOCTSMH,
paccTosiHUe OT TOYKH JO0 IUIOCKOCTH, PACCTOSIHHE MEXIy HIpSIMbIMHU,
paccTosiHue MEXIYIJIOCKOCTSIMH, YMEHHE HCIOJIb30BaTh MPU PELICHUH
3a/1a4 U3y4eHHbIE (DAKThl U TEOPEMbI IJIAHUMETPUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOILIEeTO MUDa; CTPOUTH
MaTeMaTU4YeCKUEMOIEIMCIIOMOIIILIOT€OMETPHUECKUXITOHSITUIHN

BCJIIMYMH, pCIIaTbCBA3aHHBICCHUMHUIIPAKTUYCCKHUC3aaYr

10

YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOT'pPaHHMK, MPABUIBHBIII MHOTOTPAHHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenuiesa, Nnpu3Ma, OUpamuaa, (urypa M MOBEPXHOCTh
BpallleHHs], UMIMHJP, KOHYC, map, cdepa, IUomanab cdepsl, MIOLaIb
MIOBEPXHOCTUITUPAMMUTbI, IPU3MBIL, KOHYCA, IMITUHIPA,00bEMKY0a,

IpAMOYTOJIbHOT OIapajiieIeiiuneaa, mmpaMu bl IPU3MbL, TAJIMHAPA,




KOHyca, 11apa, pa3BEpTKa IOBEPXHOCTH, CEYEHMsI KOHyca U LIMIUHJpA,
NapajuleJIbHbIE OCHM WJIM OCHOBAHHUIO, CEYEHUE Iuapa, INIOCKOCTD,
Kacaromasicsi cdepsl, IMIUHAPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (UTYPHI U MMOBEPXHOCTH
BpPAlICHUS,UX  CEUYEHUS,BTOMUYNCIECIIOMOIIBIOAIEKTPOHHBIX  CPENCTB;
YMEHHUE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOATEIBHO
(dbopMynHpOBaTh ONPEACTICHNS H3y9aeMbIX (PUTYDP, BBIABUTATh TUIIOTE3bI O
CBOMCTBaX M MpPHU3HAKaX T€OMETPUYECKUX (PUryp, OOOCHOBBIBATH WU
ONpoBEpraTh HX; YMEHHE NPOBOJAUTH KIAaCCUPUKALUIO (QUIYyp IO
Pa3IMYHBIMIIPU3HAKAM, BBIITOJIHATEHEOOX0 TMMBIEIONIOTHUTEIbHbIE

MTOCTPOCHUS

11

VYMmenne OICpHUpPOBATH IIOHATUAMMU: JOBHNXKCHUC B IMPOCTPAHCTBCE,
MapajuIeNIbHBIN MMePeHOC, CAMMETPHUS Ha IJIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe MOA00Ms, TMOAOOHBIE (UTYpBI; YyMeHHE
pacrno3HaBaTh paBHblEe U MOJO0OHBIE (QUTYPHI, B TOM YHCJIE B HPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPEC, HCIIOJb30BAaTh TI'COMETPHUYCCKHUEC OTHOLICHUS
IIpH pCHICHUH 3aaa4; HaXOAUTH TCOMCTPUICCKHUEC BEIIMUNHBL ()IJ'H/IHa, yroiu,
IJI0IA b, 00BEM) TIPU PEUICHUH 3a/1a4 U3 APYTHX YYCOHBIX TIPEIMETOB U
U3 peajbHOM KU3HU; YMEHHE BBIYUCIATH T'€OMETPUYECKUE BEITMUHUHBI
(nmuHa, yroJ, Twomaab, O00BEM, IJIOMIATh TMOBEPXHOCTH), HCIIOJB3Ys
W3Yy4YEeHHbIE (OPMYNBI U METOJbI, B TOM YHCIIE: TUIOIIAb MOBEPXHOCTH
MUPAMUJIBL, IPU3MBL, KOHYCA, IIWIMHJpPA, IIomanb chepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO napajuieNienunea, MTUPAMHU/IBI, MIPU3MBI,
WIMHPA,KOHYCa,ll1apa;yMEHUEHAX0AUTHOTHOILIEHNE0ObEMOB

11010 0HBIX(PUTYD

12

YMeHue ONICpUPOBATH HOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOpPAUHATBI TOYKH, KOOPAUWHATBI BCKTOP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHHUC, YIOJl MCKIY
BCKTOpPAaMH; YMCHUC HCII0JIb30BATb BCKTOpHBIfI u KOOp,I[I/IHaTHHﬁ MCTO
,Z[J'IfipeH_ICHI/IHl"eOMeTpI/I‘leCKI/IXBa,[[a‘{I/I3a,[[a‘{,[[pyrl/Ixyqe6HbIX

MpeaAMETOB

13

YMmenue BLI6I/IpaTB MO AXOAAIIUN METO, IJIs peuicHuA 3aJa4; IOHUMaHUC
3HAYUMOCTH MaTeéMaTuKu B HN3Y4YCHHUU IMPUPOIHBIX n
O6H.ICCTBCHHLIXHpOI_ICCCOBI/IHBHCHI/Iﬁ;yMCHI/IepaCH03HaBaTB

MPOABJIICHUC3AaKOHOBMATCMATUKUBHUCKYCCTBC, YMCHUCIIPUBOAUTH




IIPpUMEPBl  MaTE€MaTU4EeCKMX  OTKPBITUM POCCHHCKOM UM  MHUPOBOU

MaTeMaTU4eCKOMHAYKU




HEPEYEHBIJIEMEHTOBCOAEP KAHUS ITPOBEPAEMBIXHAEI ITO
MATEMATHUKE

HpOBepﬂeMLIﬁC)JIeMeHT CoacpKaHusA

Koxa
1 YycnanBbIYUCICHUS
11 Harypansasiennensieuncia.l [pu3sHaku e mmmMo CTULIEIBIX YU CETT
19 Pannonanbubie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOHM, TPOIICHTHI,
' 0ECKOHEYHBICTICPHO ANIECKUEIPOOH
13 ApudmernyeckuiikopeHbHaTypaibHolcTeneHn. [leificTBusacaprupmernyeckumu
' KOPHSMUHATYPaTbHONUCTETICH!
14 CrenenscrensiMnokasarenem. CTeneHs CpaluoHaIbHbIMIIOKa3aTeneM. CBOMCTBa
' CTCIICHU
L5 CHHYyC,KOCHHYCHTAHT €HCYHCIIOBOTOAPTYMEHTA. ADKCHHYC,apKKOCHHYC,
' ApKTaHT€HCYHCIIOBOTO apryMeHTa
1.6 Jlorapudmuncna. JlecaTHUHbIENHATYPATBHBIEIOT apU(PMBbI
JeiictButenbHble  uyucna.  ApudMeTHyecKue omepauud ¢ JAeHCTBUTEIHLHBIMU
1.7 yrcnamu. [TpubnuxEéHHble BEIYKUCICHHUS, TPaBUIa OKPYTICHUS, MPUKHUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHreBBIpAKEHUN
1.9 Kommuiekcubleuncia
2 YpaBHEHUSIMHEPABEHCTBA
2.1 [enprenipoOHO-paliiOHATbHBICYPAaBHEHUS
2.2 WppanmonanbHpieypaBHEHHS
2.3 TpuronomerpruyeckueypaBHEHH
24 [TokazarenbHbleUIOrapupMUIECKre ypaBHEHUS
25 [enpien1poOHO-paliMOHATbHBICHEPABEHCTBA
2.6 HppanyoHanbsHeIeHEpaBEHCTBA
2.7 INokazarenpHbleHIOrapU(PMUIECKUEHEPABEHCTBA
2.8 TpuronomerpruyecKkreHepaBeHCTBA
29 CHCTEeMBINCOBOKYITHOCTUYPAaBHEHUMHEPABEHCTB
2.10 YpaBHEHUS,HEPABEHCTBAUCUCTEMBICTIApaMETPaAMHU
211 MartpunacucTeMbITHHEHHBIX ypaBHeHHNA. OnpeAeTUTeTbMaTPHIIBI




3 OyHKIMUAUT papuKn

31 Oynxuus,ciocoos3ananuadynkuun. ' papukdynkimn. Bzanmuoobparasie

' ¢ynkuun.Yerupienneuetapiepynkuun. [lepuo mueckuepynkumnu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIum.

39 [IpoMexxyTkl  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIWH.

' MaxkcuMyMBIMMUHEMYMBIQYHKIMN . HanbopieenHanMeHpIIee3HaYeHI e
(yHKIMMHAIPOMEXKYTKE

33 CrenennaspyHKIHsACHAaTypaIbHBIMULIETBIMITOKA3aTeeM. EecBolicTBan

' rpa¢uk.CpoiicTBaurpauKkKopHsaN-oicTeneH:n

3.4 TpuronomerpryeckneyHKINN, UXCBONCTBaUT pahuKU

3.5 [Toka3zarenpHasunorapumuieckasPpyHKIIN,UXCBONCTBaUT pa UKy

36 Touku paspeiBa. Acumnrorel rpadukoB ¢yHkimil. CpolicTBa  (QyHKIMIA,

' HETPEPHIBHBIXHAOTPE3KE

3.7 ITocnenoBaTeIbHOCTH,CIIOCOOBI3aJaHUIIOCIIEJOBATEILHOCTEN

3.8 ApupmerndeckasureoMmerpryaecKasporpeccui. DopmynacioKHBIXIIPOIICHTOB

4 HavanamaremaTnueckoroaHnanmsa

4.1 [TpousBoanasdyukimu. [ [pon3BoHBIEIIEMEHTAPHBIX D YHKITAN
[TpumeneHnenpon3BoAHONKHUCCIIET0BAHUIO(PYHKIIMMHAMOHOTOHHOCTEUIKCTPEMYMBI.

4.2 Haxoxnennenan6o0peronHanMeHblero3HaueHusI G yHKIIMMHA
OTpe3Ke

4.3 [TepBooOpa3znas. laterpan

5 MHoxecTBanIoruka

5.1 MHoXecTBO,onepaMuHaAMHokecTBamMu. Jlnarpammer Jilsiepa— Benna

5.2 Jloruka

6 BeposTHOCTBY cTaTHCTHKA

6.1 OrnucarenbHasCTaTUCTHKA

6.2 BeposTHOCT

6.3 KomOunaTopuka

7 I'eomerpus

7.1 @uryppiHa MI0CKOCTH

7.2 [IpsIMBIEUTIIIOCKOCTHB MPOCTPAHCTBE

7.3 MHororpaHHIKH

74 TenannoBepXHOCTUBPALICHUS




7.5

Koopaunatsin BEKTOPBI




YYEBHO-METOAUMYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIEYYEBHBIEMATEPHUAJIBIIVIAYYEHUKA

* Marematuka:anredpanHayaiaMaTeMaTH4eCKOr0aHaIN3a,I'€OMETPHSL.
I'eometpus. 10-11kmacc.AranacanJI.C.,byty30B8B.®.,KanomiesC.b.ump.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

METOANYECKUEMATEPHAJIBIVIAYYUTEJIA
Meronnueckuepekomengauu.I'eomerpust. 10-11knacepi(kyueOHUKY

Artanacsu JI. C. u ap.) M.: [Ipocsenienue

MN®POBBIEOBPA3OBATEJIBHBIEPECYPCBINPECYPCBICETH
HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ruhttp://fc

ior.edu.ruhttp://www.number

nut.com/http://www.math.ruh

ttp://wwwe.int.ruhttp://sbiryuk

ova.narod.ruhttp://www:.fipi.r

u/ https://math-

ege.sdamgia.ru

http://alexlarin.net
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