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YrBepaxaeHo npuka3om qupexkropa mkoJbl ot 01.09.2025 r. Ne 64-oa
(mpuinoxenue 1)

PABOYAS ITPOI'PAMMA yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb» 1A
oOyvarwmuxca 10-11 xkinaccon

HOACHUTEJBHAA 3AIIMCKA

Pabouast mporpamma yue6HOT0 Kypca «I'eomeTpus» 6a30BOro ypoBHS JIJIsi 00YUaIOIUXCs
10 —11 knaccoB pa3paborana Ha ocHOBe DenepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbHOIO
CTaHAapTa CpeAHero oOuero oopa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUH,
NPEIBIBISIEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, M TPAAULIUNA POCCUIICKOTO 00pa30BaHUS.
Peanuzamuss mporpammbl  o0ecrieurMBaeT  OBJAJCHHME  KIIOYEBBIMH  KOMIETEHLMSIMH,
COCTaBJISIFOLIMMHU OCHOBY JUIsl CaMOPa3BUTHS U HENPEPHIBHOIO 0Opa30BaHUs, LEIOCTHOCTh
OOIIEKYIbTYPHOTO, TUIHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS TUIHOCTH O0YUArOIIHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxkHOoCTh y4eOHOro Kypca T'€OMETPUM Ha YPOBHE CpEeAHEro oluiero oOpa3oBaHUS
00yCJIOBIIEHAa TPAKTUYECKON 3HAYMMOCTHIO METANpEAMETHBIX M MPEAMETHBIX PEe3yIbTaTOB
0oOy4eHHs] TeOMETPHUH B HAMPABICHUU JTUYHOCTHOTO Pa3BUTHUs oOydaronuxcs, GopMupoBaHus
(GYHKIIMOHATBPHON MaTEMaTHYECKONW TPaMOTHOCTH, U3YUYCHHS APYTUX YUEOHBIX IUCIUIUIMH.
PazButne y oOywarommxcsi MpaBWIbHBIX MPEACTABICHUM O CYIIHOCTA U MPOUCXOKICHUU
FEOMETPUYECKHUX a0CTPaKIUA, COOTHOIIIEHUN PEAIbHOTO U UJICalIbHOT0, XapaKTEPEe OTPAKEHUS
MAaTeMaTH4YECKOW HAyKOU SIBJICHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUU B CUCTEME
HAyK M pPOJM MATEMAaTHYECKOIO0 MOJEIMPOBAHWS B HAYyYHOM IIO3HAHMM M B MPAKTUKE
crnocoOcTByeT (OPMHUPOBAHUIO HAYYHOIO MHMPOBO33PEHUS YYalIUXCsS, a TaKXKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JIJIS a/IalTallii B COBPEMEHHOM OOIIECTBE.

['eometpusi sBiseTcss OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETro
o0pa3oBaHMsl, TaK KaK OOECIECYMBACT BO3MOXKHOCTh M3YUECHHS KaK JAUCIIUIUIMH €CTECTBEHHO-
HAay4YHOW HAIpPaBJIEHHOCTHU, TAK U TYMAaHUTAPHOM.

Jlornueckoe MbIUICHUE, (OPMUPYEMOE TPU H3YUYCHHH OOYYaIOIIMMUCS TMOHSITHUHHBIX
OCHOB TE€OMETPUU M TOCTPOCHUM LEMOYKH JIOTUYECKUX YTBEPKIACHUU B XOJE€ PEIICHHS
F€OMETPUYECKUX 3aJa4, YMEHHE BBIJBUTaThb U OMPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCS NIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O LHKJIA, B YaCTHOCTH M3 Kypca
(du3uKH.

YMeHre OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX
nesTenbHOCTH YenoBeka. OpHueHTaIus 4eJI0OBEeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBUE €ro COIMAJIbHOTO ObITHSA, (opMa OTpPaKEHHS OKPYXAIOIIEr0 MHpPa, YCIOBUE
YCHEIIHOTO MO3HaHUSI U aKTUBHOTO IMpeoOpa3oBaHust  jAecTBuTeNbHOCTU.  OnepupoBaHue
POCTPAaHCTBEHHBIMU



oOpa3zamu 00BEIUHSAET pa3HbIe BUJIBI yYeOHON U TPYIOBOH NEATEILHOCTH, SIBJSETCS OJHUM W3
npoecCHOHAaTBPHO BaXKHBIX KA4YeCTB, TOATOMY aKTyallbHa 3amada (OPMHUPOBAHUSA Y
00yJaronuxcsi IPOCTPAHCTBEHHOTO MBIIUICHHS KaK PA3HOBHIHOCTH OOpPa3HOTO MBIIIJICHUS —
CYIIIECTBEHHOTO KOMITOHEHTa B TOJTOTOBKE K MPAKTUYECKOW NEATENTbHOCTH [0 MHOTHUM
HaIPaBJICHUSIM.

[lenb ocBOeHUsI MporpamMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpOBHE 00yUYEHUS
— 001Ieo0pa3oBaTeibHOE M OOLIEKYJbTYPHOE PAa3BUTHE OOydYarolMXCsl yepe3 oOecredyeHue
BO3MOXXHOCTH TTPUOOPETEHUSI U UCIIOJIb30BAHUSI CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUN U
NEUCTBUHN, CrIEU(PUIHBIX T€OMETPUHU, BOBMOKHOCTH YCHEIIHOTO MPOAOKEHUST 00pa30BaHUs
0 CTIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM HUCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpum Ha 0a30BOM ypOBHE IMpeAHa3HA4YeHA I OOYy4aromuXxcCs
CpPEeIHEW NIKOJIbI, HE WCHBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHCHHA HA YPOBHE OCHOBHOTO
obmero obpa3oBanus. Takum obpa3om, oOyyarommuecss Ha 6a30BOM ypOBHE JIOJKHBI OCBOHTH
oOlue MaTeMaTUYeCcKre YMEHHUsI, CBSI3aHHbIE CO CIeNU(PHUKOI TeOMEeTpUr U HEOOXOIUMBbIE TS
KU3HH B COBPEMEHHOM 00111ecTBe. Kpome 3Toro, oHM UMEIOT BO3MOYKHOCTD H3yYHUTh T€OMETPHIO
Oonee TyO0KO, €ClI B TabHEHITIIEM BOZHUKHET HEOOXOIUMOCTh B TEOMETPUUYECKHUX 3HAHUSIX B
npo(ecCHOHaTBHOM NeITeTHHOCTH.

JlocTikeHue 1eu OCBOSHUS TPOrpaMMbl 00ECTICUMBAETCS PEIIEHUEM COOTBETCTBYIOIINUX
3amay. IlpuoputeTHbIMM 3aJayaMUd  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHEe B 10—11 knaccax sBIstOTCS:

1) dopmupoBanue mnpeaCTaBICHUS O TEOMETPUM KAaK YaCTH MHUPOBOU KyJIbTYphl U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

2) ¢opMupoBaHUE TMPEJCTABICHUS O MHOTOIpAaHHHMKAaX U Telax BpalleHUs Kak o
BOKHEUIITUX MAaTEMaTHYSCKUX MOJIEISAX, TTO3BOJISIFOIINX ONMKMCHIBATh U M3y4aTh Pa3HbIC
SIBIICHUSI OKPYKAIOIIETO MUPAa;

3) dopmupoBaHme ymMeHHS pacmo3HaBaTh HAa YEPTEkKaX, MOJEIAX M B pEaTbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BpaIlleHUs;

4) oBlajieHMe METOJaMHU pEIIeHHWs 3aJlad Ha [OCTPOCHUS Ha U300paKEHUIX
IPOCTPAHCTBEHHBIX PUryp;

5) dopmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPAaHHUKAX U
TeJax BpaIIEeHUs U UX OCHOBHBIMU CBONCTBAMU;

6) OBIaJCHHUE aNTOPUTMAMHU PEHICHUS OCHOBHBIX THUIOB 3a1a4; (OPMHUPOBAHUE YMEHHS
MPOBOJUTh  HECJIOXKHBIE  JIOKAa3aTENbHBbIE  PACCYXKIEHUS B  XOJI€  PEIIeHUs
CTEPEOMETPUIECKHUX 3a7a49 U 33/1a4 C TMPAKTUICCKUM COJICPKAHUEM;



7) pa3BUTHE WHTCIUICKTYaJIbHBIX M  TBOPUYECKUX CIOCOOHOCTEH oOydarommxcs,
MO03HABATEIILHON aKTUBHOCTH, UCCIIEIOBATEILCKIX YMEHUH, KPUTHIHOCTH MBIIIICHHUS,

8) dbopmupoBanre (PyHKIIMOHATHPHOW TPAMOTHOCTH, PEJIEBAHTHONW TEOMETPUU: YMCHHE
pacro3HaBaTh MPOSIBJICHUS TEOMETPUUECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEAIbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JPYTUX Y4eOHBIX MPEIMETOB,
MIPOSIBJICHHSI 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMyIupoBaTh WX Ha S3BIKE
TEOMETPUM ® CO37aBaTh TEOMETPUYECKHUE MOJCIH, TPUMEHITh OCBOCHHBIN
T€OMETPUYECKUN ammapaT Ui pelieHUus TPAKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHBIC PE3YJIbTATHI.

OTIMYUTETLHON 0COOEHHOCTHIO MPOTPAMMBI ABIISIETCS] BKIIIOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ro W3ydYeHUs 3a7ad, peIiacMblX Ha YPOBHE HWHTYWTHBHOTO IIO3HAHWS, U
ompenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINUICHHS, CTUMYJIUPYET MPOTEKAHWE HHTYUTHUBHBIX
POLIECCOB, MOTUBUPYET K JAalIbHEUIIEMY U3yUYESHHIO TIPEeIMETA.

[Tpenmourenue OTHAETCA HATIAIHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHWUS HMMCIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOMN
nesTenbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX MPEACTABICHUM Y ydYalUXCS B Kypce
CTEPEOMETPHUU MPOBOJAUTCS 3a CUET PEIICHHMS 3a/1a4 Ha CO3/JaHUE TPOCTPAHCTBEHHBIX 00Pa30B U
3a/lady Ha OIEpPUPOBAHHE MPOCTPAHCTBEHHbIMH OOpazamu. Co3nanue oOpa3za MPOBOJIUTCS C
OTIOPOM Ha HATJISITHOCTh, a ONIEPUPOBAHKME 00PAa30M — B YCIOBHUSAX OTBJICUYCHUS OT HATJISITHOCTH,
MBICIICHHOT'O U3MEHEHUS €T0 UCXOTHOTO COJIepKaHUSI.

OcHoBHBIE coziepkaTelibHble TUHUU Kypca «['eometpum» B 10—11 knmaccax:

«MHororpanHuKny, «IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus,

«BekTopel W KOOpIMHATHI B TPOCTpPaHCTBE». DOpMHpOBAHWE JIOTHUYCCKUX YMCHHM

pacmipenemnsieTcss He TOJBKO 10 COIepKaTeIbHBIM JTMHUSAM, HO | 110 ToJaM 0Oy4YeHHS Ha YPOBHE
CpeaHero o01ero oopa3oBaHuUs.

Copnepxanre oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHUS
paboueill mporpamMMbl, pacrpeAesi€HHbIM [0 ToJaM OOYy4YeHUs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHUE TEOMETPHUUCCKHUMHU TOHATHUSIMU M HABBIKAMHU OCYIIECTBIISIOCH
MOCJICIOBATEIFHO M TOCTYMNATENIbHO, ¢ COOJIOICHNEM NPHWHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAaHHUS BKIIOYAIUCh B OOy CHUCTEMYy T'€OMETPUUYECKHX TMpeJCTaBICHUI
00y4Jaronuxcsi, paciupsisi 1 yriryosssi €€, 00pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reomerpun orBoguTcs 2 yaca B Henento B 10 knacce u 1 yac B Hemenmo B 11
KJIacce, BCEro 3a JiBa rojia o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA 10 KJIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpuur. Touka, mpsmas, III0CKOCTb, IPOCTpaHCTBO. [loHsTHE
00 aKCMOMAaTHYECKOM IMOCTPOEHUH CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU U CIIEJACTBUS U3
HUX.

B3auMHOe pacronoxeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAOIINECS, TapAJIICIIbHBIE U
CKpemuBaromuecss npsmelie. [lapamnenpHOCTs TPSAMBIX M INIOCKOCTEM B INPOCTPAHCTBE:
NapajuleNIbHbIE NPSIMBbIE B NPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX MPSAMBIX; IMAPAIIIEIBHOCTH
IPSAMOM W IUIOCKOCTH. YTIIBI C COHAIPABICHHBIMU CTOPOHAMM; YIOJl MEXAY NPSIMBIMU B
npocrpancTee.  [lapainenpHOCTh  IUIOCKOCTEH:  IapajulelIbHbIE  IIJIOCKOCTH;  CBOWCTBA
napajieNbHbIX MIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE QUIYphl Ha IUIOCKOCTH:
TeTpasap, KyO, napajuleIenue; NOCTPOCHUE CEUCHUH.

[leprieHIMKYISAPHOCT NPSAMOM M IUIOCKOCTH:  IEPIEHAMKYJSIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MapAJUICIbHbIE MW MEPHEHAUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHINKYJIAPHOCTH TMPSMOA M IUIOCKOCTH, TEOpeMa O NpsIMOM NEPHEHIUKYISIPHON
IJIOCKOCTU. YTIIbI B MPOCTPAHCTBE: YrOJl MEXAY IMPSAMOM M INIOCKOCTBIO; JBYI'PAHHBIM yTOJI,
JIMHEWHBIN yIoJl ABYI'PAHHOIO yria. llepneHauKyisap v HaKkJIOHHBIE: PACCTOSAHUE OT TOYKH J10
IUIOCKOCTH, PAcCTOSHUE OT MPSMOM [0 IUIOCKOCTH, MNPOEKUus (GUrypsl Ha IUIOCKOCTb.
IleprieHIMKYISAPHOCTB IIJIOCKOCTEN: IIPU3HAK MIEPIICHIUKYJISIPHOCTH ABYX IUNIOCKOCTEN. Teopema
0 TPEX NEPHEHAUKYIIAPAX.

MHororpaHHuKHU

IloHATHE MHOIOIpaHHMKA, OCHOBHBIE 3JJIEMEHTBl MHOTOIPAHHMKA, BBIIYKIbIE W
HEBBIITYKJIBIC MHOTOIPaHHUKH; pa3BEPTKA MHOrOTpaHHMKA. [Ipu3Ma: n-yronpHas npusma; rpaHu
Y OCHOBaHHUS MPU3MBbI; MpsiMasi U HAKJIOHHAs! IPU3Mbl; OOKOBas U MOJIHAs! TOBEPXHOCTH MPU3MBI.
[Tapamtenenunesn, NpsAMOYTOJIbHBIN NapAJIICNIEIUIIEN U €T0 cBoWcTBa. [InpamMuna: n-yroiapHas
nupaMuaa, TpaHH W OCHOBAaHME MUPaMHUAbI; OOKOBask M TOJHAS MOBEPXHOCTb MHUPAMUbI;
OpaBWibHAs M yCeY€HHas NUpPaMHAa. OJEMEHThl INpU3Mbl W nOUpaMmuiabl. [IpaBuiibHBIE
MHOI'OTPAaHHUKU: IOHATHE MPABWIBHOIO MHOIOTPAHHMKA; IPABUJIbHAA IIPU3MA U IIPaBUJIbHAS
nupamMua; MpaBUiibHas TPEYrojibHAsA MUpaMuaa U NPaBWIbHBINA TeTpasap; KyO. [IpencraBnenue
O NPABUIIBHBIX MHOTOTPaHHUKAaX: OKTa’ap, AOAeKa’aAp M ukocadap. CedyeHus NpU3MBI U
IIAPAMHUJIBI.

CummeTprst B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM, IUIOCKOCTH.
DIeMEHThl CHMMETPHUH B IMPAMHUJIAX, TApAJUICIICIIAIIE1aX,, IPABUIBHBIX MHOTOTPAHHHKAX.



Bbrunicnienue 3J€MEHTOB MHOTOIPDAaHHUKOB: péOpa, auaroHanu, yriel. [lnomans

OOKOBOW TMOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOW MPU3MBI, IJIOMIAb OCHOBAaHUH,

Teopema 0 OOKOBO MOBEPXHOCTH MPsIMOM Mpu3MbI. [ 110111816 O0OKOBON MOBEPXHOCTH U

IIOBEPXHOCTU IPABUIILHON MpaMupl, TEOpeMa 0 IUIOILIAY YCEYEHHOU

nupamusl. [TorsiTie 06 00bEMe. OOBEM UpamMuIbl, IPU3MBI.

[TogoOubie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXKIY IUIONIAASIMU MOBEPXHOCTEH,
00bEMaMH MOJOOHBIX TET.

11 KVIACC

TeJsia BpaleHust

Hunuuapuyueckass MOBEPXHOCTb, OO0pa3yrolive WJIMHIPUYECKOW IMOBEPXHOCTH, OCh
UWIMHAPUYECKON MoBepxXHOCTH. L{umuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromias
U OCb; IUIOIIA/Ib OOKOBOM U MOJTHON MOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3ylolie KOHHMYECKON IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKON ToBepXHOCTH. KOHyC: OCHOBaHME M BepiluHa, oOpasyiollas U OCh; IUIONIA/b
OOKOBOW M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolllue U BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, JUaMeTp; IJIOMAAb MOBEPXHOCTH cdepbl. B3ammuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue Ten BpallleHus Ha TUIOCKOCTU. Pa3BEpTKa IIIMH]Ipa U KOHYCA.

KoMOuHanuu Ten BpallleHus M MHOTOIPaHHUKOB. MHOTIOrpaHHHK, OMMCAHHBIA OKOJIO
cdepsl; cepa, BIHMCaHHAS] B MHOTOI'PaHHUK, HJIM TEJIO BpaLCHUS.

ITonsarue 006 o00béMe. OcHOBHBIE CBoicTBa 00BEMOB Tel. Teopema 00 o00BEME
IPsIMOYTOJILHOTO Mapajuienienurena u ciencteus u3 He€. O0bEM nmuiuHapa, KoHyca. O0bEM
nrapa v miomaasb chepsl.

[TogoOHbie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIONIAASIMU MOBEPXHOCTEH,
00BEMaMu MOJJOOHBIX TETI.

Ceuenuss wmwiMHApa (MapaUlebHO U MEPHEHIUKYJSIPHO OCH), CEYEHUsS KOHyca
(mapasuieTbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIINHY ), CEUEHUS IIapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy u B mpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKECHUE
BEKTOpa Ha uucio. Pa3nokeHne BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTopam. I[IpaBuiio
napayenenunena. Pemenne 3a1a4, CBA3aHHbIX C IPUMEHEHUEM ITPABUIT ICHCTBUN C BEKTOpaMH.
[IpsamoyrosibHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. IIpocteimme
3a/1ayu B KOOpJIMHATax. YTOJd MEXIy BekTopamu. CKalsipHOE MPOU3BEIECHHE BEKTOPOB.



Brruncienne yrioB Mexay NpsMbIMHU U IIIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ IPH
pELIEHNH T€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPaMMbl y4eOHOTro MpeaMeTa
«MaremaTrka» XapaKTepU3yIOTCS:
I'pa:xknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMM OOydYaromerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO 4YJ€Ha POCCUUCKOTO O0IIECTBa, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOLEAYp T'PakIaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C COIMAJIBLHBIMU HHCTUTyTaMU B
COOTBETCTBUH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKON MIEHTUYHOCTH, YBOXKECHUS K MPOILIOMY
U HACTOSIILIEMY POCCHUWCKOW MAaTEMaTHUKH, ILIEHHOCTHBIM OTHOLICHHUEM K JIOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB U POCCHMCKOM MAaTeMaTUYECKOW IIKOJIbI, K UCITOJIb30BAHUIO 3THUX
TOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEM pOCCHICKOro Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEJCHHUS, CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM
JOCTHKCHUN HAYKU U AEATEIIBHOCTHIO YUYEHOrO; OCO3HAHMEM JIMYHOI'O BKJIAJa B MOCTPOCHUE
YCTOMYHBOTO OYyayIIEro.

JcTeTHYeCKOe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKJIIOYas O3CTETUKY  MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEHICHUN, pacCy>KJIEHUM;, BOCIPUUMUUBOCTBIO K
MAaTEeMaTHYECKUM aclEeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHAThH MaTeMaTHYEeCKWE 3HaHMUS B HHTEpecax
3I0pPOBOTO U 0€30MacHOro oOpas3a *KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBbBIO
(3mopoBo€e mMUTaHuE, cOATaHCUPOBAHHBIM PEKUM 3aHITUU U OTIbIXA, peryisipHas Gpusndeckas
AKTUBHOCTS); (PU3UIECKOTO COBEPIICHCTBOBAHMS, TIPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K Pa3IMYHbIM
chepam npodheccCuOHATHHOU JESTETHHOCTH, CBA3aHHBIM C MATEMATUKON M €€ TIPHIIOKCHUSIMH,
yYMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaytiei mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE
KU3HEHHbIC [IJIaHBl,; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa30BaHHIO
u



caM0OOpa30BaHUIO Ha MPOTSHKCHUU BCEH KU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH MPAKTUIECKUX 3a7a9 MaTeMAaTHUCCKOW HAITPaBICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHYECKONW KYJIBTYpPHI, NMMOHUMAHHEM BIIMSHUS COLMAIBHO-
AKOHOMHUYECKHX TIPOIECCOB HAa COCTOSHHE IMPUPOTHOW M COIUATBHOM Cpeibl, OCO3HAHUEM
IJIO0AIBHOTO  XapaKTepa dJKOJOTHMYECKHX TMpoOJieM; OpHUeHTaued Ha MNpPUMEHEHHUE
MaTEeMaTUYECKUX 3HAHUU JIJIS PEIICHUS 3a/1ad B 00JIACTH OKPYIKAIOIIECH CPEe/Ibl, TTIAHUPOBAHUS
IIOCTYTIKOB M OIIEHKH UX BO3MOXKHBIX ITOCACIACTBHM JIJIsSI OKPYKAIOIICH CPEJIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHUSI:

c(hOPMHPOBAHHOCTHIO MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W OOIIECCTBEHHOMN MPAKTUKN, TOHUMAaHUEM MaTEMaTHIECKON HAyKH KaK chepsl
YEIIOBCUYCCKON JICSITCIBHOCTH, ATAIIOB €€ Pa3BUTHS M 3HAUNMOCTH JJISI Pa3BUTHS [IUBUIU3AIUN;
OBJIQJICHUEM SI3BIKOM MaTE€MaTUKH W MaTeMaTHYeCKOW KyJIbTypoW KaK CpPEJICTBOM IO3HAHHS
MHpa; TOTOBHOCTBIO OCYIICCTBJIATh IPOCKTHYID W HCCIICIOBATEIBCKYIO JIEITEILHOCTh
WHIUBUYyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS MPOTpaMMBbl y4e€OHOTO MpeaMeTra
«MareMaTnka»  XapakTEpU3YIOTCA OBJAJCHUEM YHUBEPCAIbHBIMU  MO3HABAMEIbHHIMU
O0elcmeusmMy,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — VHUBEPCATbHLIMU
DPe2YAAMUBHBIMU OCUCMBUAMU.

. Yuueepcanvnuvie noznaeamenwvhvie Oeilicmeus, odecneuugarom @Gopmuposarie
OA306bIX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CB0EHUE MEMOO08 NO3HAHUS OKPYICAIOUE20
MUpa; npumeHeHue J02U4ecKux, UCCie008amenbCKux onepayull, ymeHui padbomams ¢
uHgpopmayuet).

ba3oBble 1oru4yeckue 1ecCTBUA:

* BBIBIAATh U XapaKTE€PU30BaTh CYLIECTBEHHbBIE NMPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MNOHATUN, OTHOUICHHH MEXJy MOHATHUAMHU; (POPMYIUPOBATH OMpPEIEICHUS MOHATUH;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS Ul 0000IICHUS
U CPaBHEHUSA, KPUTEPUHU IIPOBOAMMOIO aHAJIN3A;

* BOCIIPUHUMATh, (OPMYJIHPOBATh U MPEOOPA30BBIBATH CYKACHHS: YTBEPAUTEIbHBIE U
OTpULATENbHBIE, EAUHUYHBIC, YACTHBIE U OOLIUE; YCIOBHBIE;

* BBIIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax,
JAHHBIX, HAOMIOACHUAX W YTBEPXKACHMSIX; IpEAjiaraTb KPUTEPUU [UIsl BbISBICHMS
3aKOHOMEPHOCTEU U IPOTUBOPEUU;



JIeaTh BBIBOJABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUeHHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (IIpsIMBbIE
U OT TMPOTUBHOIO), BBICTPAWBATh APTyMEHTALIMIO, IPUBOAHUTH IPUMEPHl H
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BBIOMpATh CIOco0 pelieHus y4eOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus], BBIOUpaTh HanboJIee MOAXOASIINNA ¢ YYETOM CaMOCTOSITENIbHO BbIACIIEHHBIX
KPUTEPUEB).

Bba3oBble ucciaenoBaTe/bCKHe JeMCTBUS:

UCTIONB30BaTh  BOMPOCHI ~ KaK  HMCCIIEJOBATEILCKANA  MHCTPYMEHT  IO3HAHUS;
(bopMyIMpOBaTH BOMPOCHI, (PMKCUPYIOLIKME TPOTUBOPEUHE, MPOOIEMY, YCTaHABIUBATD
UCKOMO€ M JaHHOe, (OPMHUPOBATH THUIOTE3Y, APTyMEHTHPOBATh CBOIO IO3UIIHIO,
MHEHHE;

IPOBOJUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HUCCIEIOBaHUE [0
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOOBEeKTa, SBJICHMS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMH, SIBICHUSIMH, MPOIIECCAMU;
CaMOCTOATENFHO  (OPMYIHPOBaTH OOOOIIEHHWS] ¥ BBIBOJABI IO  pe3yJbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEIOBAHUS, OLIECHUBATh JIOCTOBEPHOCTh IMOJyUYEHHBIX
pEe3yJIbTaTOB, BBIBOAOB U 0000IIEHUI];

IIPOTHO3UPOBATHh BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBLABUTATH MPEIOI0KEHUS
O €ro pa3BUTUH B HOBBIX yCIIOBUSX.

Pabora c undgopmanmeii:

BBISABJIITH Je(UUIUTHl MH(POPMALIUK, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOIIPOC U
JUTSL peLIeHUs 3a/1a4u;
BBIOMpATh WH(OpPMALMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMAaTU3UPOBaTh M MHTEPHPETUPOBATH MH(GOPMAIMIO PA3IMYHBIX BUIOB U (OpM
IIPE/ICTABIICHHUS];
CTPYKTYpUpOBaTh HMH(POpPMAIMIO, TNPEACTaBIATh €€ B pa3iuyHbIX (opmax,
WTIOCTPUPOBATh TpadUyuecKy;
OLICHMBAaTh HaAEKHOCTh HMH(GOPMAIMM IO CaMOCTOSATEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvuvie  KOMMyHuUKamuenwvle  Oelicmeus,  0Oecneuusaiom

chopMUpPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPHUHUMATH U (POPMYITUPOBATH CY>K/ICHUS B COOTBETCTBHH C YCIOBHUSIMU U LETSIMU
0O0IIIeHNs; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NHUCBMEHHBIX TEKCTaX, J1aBaThb IMOSICHEHWS IO XOAYy PELICHHs 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B X0JI¢ 00CYKJIE€HUS 3a]aBaTh BOMPOCHI MO CYLIECTBY 00CYkKIaeMOil TeMbI, IPOOIEMBI,
pelaeMou 3a/1a4, BBICKA3bIBAaTh UJIEH, HALIEJICHHBIC HA [IOUCK PELICHUS; COIIOCTABIATh
CBOM CYXICHHS C CYKICHUSIMU JIPYTUX YYACTHUKOB AUAJIOra, 0OHapyKUBATh pa3inune
U CXOJACTBO TMO3ULIMIA; B KOPPEKTHOU (opme QopMynupoBaTh pa3zHOrIacusi, CBOU
BO3PAKECHUS;

IIPEACTABIATh PE3YJIbTaThl PELICHUS 3a1a4d, JKCIIEPUMEHTA, UCCIICOBAaHUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHHSI ¢ Y4YETOM 3a/ad MPEe3eHTAllUd U
0COOEHHOCTEN ayUTOpHUH.

CorpyaHuuecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHANBHIyaJIbHOM paboThI Ipu
pelIeHnr y4eOHbIX 3ajay; IPUHUMATh 11€Jb COBMECTHON JIE€ATEIbHOCTH, IIJIAHUPOBATh
OpraHM3allMI0 COBMECTHOM paboThl, pacmpelensTh BHIAbI paboT, JOroBapuBaThC,
00Cy»XIaTh MPOIIECC U PE3yIbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYkKI€HHSI, 0OMEH MHEHHIA,

«MO3TOBBI€ IITYPMbD» M HHBIE); BBINOJHATH CBOK YacTh pabOThl U KOOPAMHHUPOBATH
CBOU JEWCTBUS C JIPYIMMH WIEHAMH KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJaJa B
OOIIHIA TPOYKT IO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

» VHuueepcanvuvle pecyramuensie oeticmsus, obecnevusaom hopmuposariue
CMBICNIO8BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1a4, BEIOUPATh CIIOCO0 pelIeHus ¢ yuéTomM
UMEIOIIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATHh BAPHUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

BNIAJICTh HABBIKAMU TI03HABATEIHHON pedieKcur Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX TPOLIECCOB, MX PE3yibTaTOB; BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIA IpOLEcCa W pe3ysibTaTa PELICHHS MaTEMaTHYECKON
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJa4H, BHOCUTH
KOPPEKTHUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX, HAMJIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa WEIM M YCJIOBHUSIM, OOBSCHATH NPUUUHBI
JOCTIDKCHUSI WIJIM HEIOCTIDKCHHS PE3yJIbTaTOB JEATEIHbHOCTH, HAXOIWTHh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIBTATBI 10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PSAMAsL, MIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIECACTBUSA U3 HUX MPU PEUIEHUU T€OMETPUUECKUX
3azay.

OnepupoBaTh MNOHATHSAMM: MAPAUIENIBHOCT W MEPHEHAUKYJISIPHOCTh NPSAMBIX U
IIJIOCKOCTEH.

KnaccuduumpoBats B3aMMHOE paCIOI0KEHNUE MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: JBYTPaHHBIA Yrojl, TpaHU JABYTPAaHHOIO Yyria, pebpo
JBYTPAHHOI'O yIJIa; JUHEHHBIN YroJl ABYTPaHHOTO YIJIa; IpayCHas Mepa JByTPaHHOIO yria.

OnepupoBaTh NOHATUSMU: MHOI'OIPAHHUK, BBITYKJIbIH M HEBBITYKJIbIH MHOIOI'PAHHUK,
3JIEMEHThl MHOTOTPAHHUKA, TPABUJILHBIA MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUPaMHIA; MPU3Ma, NPAMOYTOJIbHBIMI
napajuiesienumne, Kyo).

KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS s Kiaccu(UKaLUU
(BBIMMYKJIbIE M HEBBINYKJIblE MHOTOIPAHHUKHU; TMPABWIbHBIE MHOTOTPAHHUKH; TMpPSMbIE U
HAKJIOHHBIE IPU3MBbI, TaPAJIJIEIICTIUIIE IbI).

OmnepupoBaTh MOHATHIMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB. OOBICHATD

IPUHIIUIIBI IOCTPOEHUSI CEYEHUH, UCTIOJb3Ysl METO/ CJIE0B.

CrpouTh ce4eHHss MHOTOI'PaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATh (BBIHOCHBIE) TUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAX0KJIEHUE T€OMETPUUECKUX BETMYMH 10 00pa3laM Uiy ajJropuTMam,
IPUMEHSST U3BECTHBIE AHATUTUYECKUE METOMABI IPU PEILICHUH CTAaHAAPTHBIX MAaTEMaTHYECKUX
3a]1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXAY ABYMs TOUKAMH, OT TOUKU JI0 IPSAMOM, OT TOUKH A0
IUIOCKOCTH, MEXIY CKPEIIMBAIOIIMMUCS TPSIMBIMH.

PeaTe 3a1aun Ha HAXO0KJIEHUE T€OMETPUUECKUX BETMYHMH 0 00pa3iiaM Uiy ajJropuTMam,
OPUMEHSST U3BECTHBIE aHATUTHYECKUE METOJBI NPU PELICHUH CTAaHAAPTHBIX MAaTEMaTHYECKUX
3a/lay Ha BBIYMCIEHUE YIVIOB MEXJY CKPCIIMBAIOIIMMUCS MPSMBIMU, MEXKIY HIpSIMOM U
IUIOCKOCTbBIO0, MEXKY IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boryucnsats 00bEMBI U IIIONIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma, MUPAMHUJIA) C
OpUMEHEHUEM (QOpPMYJI; BBIYMCIATH COOTHOIICHHMS MEXIYy IUIONIAAsIMU IOBEPXHOCTEH,
00BEMamMH MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATHSIMH: CUMMETPHS B IPOCTPAHCTBE; IICHTP, OCh W IIJIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHUMMETPUU (QUTYPHI.

N3Bnekats, mpeoOpa3oBeIBaTh M UHTEPIPETHPOBATH WH(OOPMAITUIO O MMPOCTPAHCTBEHHBIX
reoOMeTpUYEeCKUX (QUTrypax, MpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[IpumensiTh TeoMeTpudeckue (akThl I PEIICHUS CTePEOMETPHUYSCKHUX — 3ajad,
IIPEAIOIaraoIInX HECKOJBKO IIaroB PelieHUs, €ClIM YCIOBHUS MPUMCHEHHS 3aJIaHbl B SIBHOU
dbopwme.

[IpumeHsaTh TpocTeIe MPOrPaMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTE TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJE U JKU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTy4YeHHBbIC 3HAHWS HA MPAKTHKE: aHAJTU3UPOBATH PEATbHBIC CHUTyaIluu U
OPUMEHSTh HM3yYCHHBIE TOHATHS B TIPOllecCe TOMCKAa pEHIeHUS  MaTeMaTHYeCKU
chOpMyJIMPOBAHHON MPOOIEMBI, MOJEITUPOBATh PEATbHBIE CUTyallMd Ha SI3BIKE T€OMETPUH,
WCCJICIOBATh TIOCTPOCHHBIC MOJICTH C HCIIOIh30BAHUEM T'€OMETPHUCCKUX TOHATHA M TCOPEM,
anmapara ajireOpbl; pemarb NPaKTHYSCKHUE 3a7aud, CBSA3aHHBIE C  HAXOXIACHUEM
F€OMETPUYECKUX BEITUYHH.

11 KVIACC

OnepupoBatb HNOHATUSMU: UUJIMHpUYECKast MOBEPXHOCTH, oOpasytomue
WIMHPUYECKON MOBEPXHOCTH; IWJIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yIoIIe KOHUYECKOM
NOBEPXHOCTH, KOHYC; cpepryeckasi IOBEpXHOCTb.

PacmoznaBath Tena Bpamenus (MUIMHAP, KOHYC, chepa u map). OObSICHATH CIIOCOOBI

MOJIYYEHUS TEJl BPAILLICHHUS.

KrnaccuduimpoBath B3auMHOE pacroyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CErMEHTA;
IaPOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IIOMIAM MOBEPXHOCTEN TEJ BpAIICHUs, T€OMETPUUYECKUX Tell C
npuMeHeHueM Gopmy.

OnepupoBaTh MOHATUSIMU: MHOTOIPDAHHUK, BIMCAHHBIA B CPEepy M OMUCAHHBIM OKOJIO
cdepsl; cpepa, BMCaHHAST B MHOTOI'PaHHUK WM TEJIO BPALEHUS.

BbruncnsT COOTHOIIEHUSI MEXKAY IUTOMIAASIMHU MOBEPXHOCTEN U 00bEMaMuU MOAOOHBIX TEIL.

N3o0paxkarh m3yuaemble (UTypbl OT PYKH U C TPUMEHEHHUEM MPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATH (BBIHOCHBIE) MIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QPUTYP: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLCHHUS.



W3BnekaTh, THTEPNPETUPOBATh U MPEOOPA30BbIBATh MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTrypax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh JEHCTBUSA CII0OKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U YMHOXXEHHUs BEKTOPA
Ha YUCII0, OOBSICHITH, KAKUMHU CBOWCTBaMU OHM 00JIaAAOT.

[IpuMeHATs TpaBUIIO MapaUICIICIUIICAA.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYJ]b
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJd MEXIY BEKTOpaMH, CKasipHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMmMy BEKTOPOB M IIPOM3BEIECHUE BEKTOPA HA YUCIIO0, YTOJ MEXAY BEKTOpaMU,
CKaJIsIpHOE NIPOU3BEICHUE, PACKIAAbIBATL BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3anaBaTh IOCKOCTh YPAaBHEHUEM B AEKAPTOBOW cHCTEME KOOpPAHUHAT. [IpuMeHTH

reoMeTpudeckue (akThl AJIs PELICHUs CTEPEOMETPUYECKHX 3a/1a4,
IIPEATIOJIAraloIINX HECKOJIBKO MIAr0B PELICHHUs], €CIIU YCIOBHs IPUMEHEHUS 3a/1aHbl B IBHON
dbopwme.

Pemats npocreiimme reoMeTprudecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemware 3amaym Ha J0Ka3aTesIbCTBO MATEMATUYECKUX OTHOLICHUN M HAXOXKICHUE
reOMETPUYECKUX BEJIMUYMH MO 00pasiiaM UM aJirOpUTMaM, IPUMEHSSI U3BECTHBIE METO/IbI MIPU
pELIEHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3aay.

[IprMeHsaTHs IpOCTENIINE NPOTPAaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECKUX 3a1aY.

IIpuBoauTh INpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA INPAKTUKE: AHAJU3UPOBATh PEAIBbHBIE CUTyallUd U
IIPUMEHATh U3YYEHHBIC IIOHATUA B MPOLECCEe IIOUCKA pELICHUs MaTeMaTU4YeCKu
c(OopMyJIMPOBAHHON MPOOJIEMbI, MOAETUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE I'€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIIH C HCIIOJIb30BAHUEM I'€OMETPUUECKUX IMOHATUM U TEOPEM,
annapara aireOpbl; pemarb NPaKTUYECKHWE 3a7auyd, CBS3aHHBIE C  HAXOXIACHUEM
FeOMETPUYECKUX BEIIUYUH.

Peanm3anusi BOCIMTATEJIBLHOIO MOTEHINAJIA:

- YCTAaHOBJICHUE JOBEPUTEIIBHBIX OTHOLICHUA MEXIYy YUYHTEIEM U €ro Yy4YeHUKaMH,
CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIHPHUSITHIO YUYalllUMHUCS TPeOOBAHUN M MPOCHO ydUTENS,
MPUBJICUECHNUIO WX BHUMaHMUS K OOCYXKJaeMoW Ha ypoke HH(pOpMaluu, aKTUBH3ALMH HUX
IM03HABATEIILHON ACSITEIbHOCTH;



- MOOYXXJeHUE WIKOJBHUKOB COOJIOJaTh Ha YpPOKE OOILIEHPUHATHIE HOPMBI TOBEICHUS,
npaBuja OOLIEHUS CO CTAPIIMMHU (YUUTEISIMU) M CBEPCTHUKAMM (IIKOJIBHUKAMM), TPUHIUIIBL
y4eOHON AUCHMIIUHBI U CAMOOpPraHU3aluy;

-[PUBJICYEHUE BHUMAHUS IIKOJBHUKOB K LIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha ypOKax
SBJICHWM, OpraHu3amusi WX padOThl C TMOJydyaeMOW Ha YPOKE COIUAIBHO 3HAYUMOU
uH(popMalMeil — WHULUUPOBAHUE €€ OOCYKIECHHMs, BBICKa3bIBaHUA OOYYaIOIIMMHUCS CBOETO
MHEHHUS 10 €€ MOBOJY, BHIPAOOTKH CBOETO K HEM OTHOILICHUS;

- HMCIOJIb30BaHUE BOCIHUTATEIbHBIX BO3MOXHOCTEHN CoAepKaHus yueOHOTo MmpeaMeTa uepes
JEMOHCTPALAIO JI€TAM IPUMEPOB OTBETCTBEHHOI'O, IPakKIaHCKOIO IOBEICHHUs, NPOSBICHUSA
YeJI0BEKOIIO0Us U 100pOCEpACUHOCTH, YEPe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB JJIsl YTEHHUS,
3aja4 JUIsl pelieHus, IpoOIEMHBIX CUTYalui A7l 0OCYKIEHUS B KJ1acce;

-IPUMEHEHNE Ha yPOKE MHTEPAKTUBHBIX (POpM pabOThl 00YyUArOMIMUXCS: MHTEIICKTYaTIbHbIX
UI'p, CTUMYJUPYIOIIMX MO3HABATEIbHYI0 MOTHBALMIO IIKOJBHUKOB; AUIAKTUYECKOTO Tearpa,
I/I€ MOJYYEHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAJIbHBIX MOCTAHOBKAX; JUCKYCCHUH,
KOTOpbIE JAal0T O0YyYarolUMCs BO3MOXHOCTb MPHUOOPECTH OMBIT BEJEHUS KOHCTPYKTHUBHOTO
JMaliora; TpyninoBoil paboThl WU pabOThl B Mapax, KOTOPHIE ydaT IIKOJIbHUKOB KOMaHIHOW
paboTe U B3aUMOJEHCTBUIO C IPYTUMH JI€TbMU;

- BKJIIOYEHHE B YPOK MIPOBBIX MHPOLEAYP, KOTOPBIE MOMOTAIOT IMOAAECPKATh MOTHBALUIO
JeTel K IMOJyYEHUIO 3HaHWM, HAJIaKWBAHWIO MO3UTUBHBIX MEXINYHOCTHBIX OTHOLIEHUI B
KJ1acce, MOMOTaroT YCTaHOBIICHUIO JOOpOXKeNaTeIbHON aTMOc(hephl BO BpeMsI YPOKa;

- opranu3anus mwedcTBa MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX OOYyYAIOLIMXCS HaJ UX
HEYCMEBAIOIMMU OJIHOKJIACCHUKAMHM, JAOUIEro IIKOJbHUKAM COLMAIbHO 3HAYMMBIN OIBIT
COTPYAHMYECTBA U B3aUMHOM ITOMOILY;

- THULIMMPOBAHNE M TOJJEP/KKA UCCIEN0BATEIBCKON EATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3aluyd MMH HWHIWMBHUIYAJIbHBIX W TPYNIOBBIX HCCIEAOBATENIBCKUX IMPOEKTOB, YTO JACT
MIKOJIbHUKAaM BO3MOXXHOCTb NMPUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHHS] TEOPETHUECKOMH
po6JIeMbl, HaBBIK T€HEPUPOBAHMS 1 O(POpMIIEHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIBHOTO
OTHOUIEHUSI K YYXXUM HJAEsIM, OPOPMIIEHHBIM B paboTax JPYrux HCCIEAO0BATENel, HaBBIK
nyOJMYHOTO BBICTYIUIEHUS IEpe]l ay AUTOPUEHN, apTyMEHTUPOBAHUS U OTCTAaMBAHUSI CBOEH TOUKHU
3peHusl.

BocnurareabHblii moTeHnMasa ydebHoro mpenMera «MaremaTuka» o0ecrnieunBaeT
pealin3aluio LEJIEBbIX IPUOPUTETOB BOCIIUTAHUS 00yUYaIOUIXCS Ha



YpPOBHE cpeaHero oomiero oopa3zoBaHusi (HOPMUPOBAHKE COIMATBHO 3HAUYUMBIX HEHHOCTHBIX
OTHOILICHUM:

- K TpyAy KaKk OCHOBHOMY CHOCOOY IOCTHKEHHUS *XKMU3HEHHOTO OJaromoyiydusi 4eloBeKa,
3aJI0Ty €ro yCHenrHoro npohecCuoHaIbHOTO CaMOOIIPEACIICHUS W OUTYIIEHUS YBEPEHHOCTH B
3aBTpAITHEM JHE;

-K CBOEMY OTE€YECTBY, CBOCH Mayioi 1 601bII0i PoHe Kak MECTY, B KOTOPOM YEJIOBEK BHIPOC
¥ TI03HAJ TIEPBBIC PAJOCTH U HEYJauH, KOTOpas 3aBelllaHa eMy IMpeaKaMUd U KOTOPYI0 HYKHO
obeperarts;

-K TpUPOJIe KaK HUCTOYHHUKY >KM3HM Ha 3emiie, OCHOBE CaMoOro €€ CYyLIECTBOBaHUA,
HY’KJIAIOIIENCS B 3aIUTE U MOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKa;

-K MHUPY Kak TJIABHOMY MPUHIIMITY Y€JI0BEUYECKOTO OOIIEKUTHS, YCIOBUIO KPENKON PYKOBI,
HAJTAKUBAHUSI OTHOIIEHUN C KOJUIETaMH 1O paboTe B OyIyIlIeM U CO3/aHus OJarompusiTHOTO
MUKpPOKJIUMATa B CBOEH COOCTBEHHOM CEMbE;

- K 3HaHUSAM KaK WHTEJUICKTYalIbHOMY pecypcy, oOecreunBaroIemMy Oyayiiee 4eioBeKa, KaKk
pe3yibTaTy KpOMOTIUBOTO, HO YBIIEKATEIIBHOTO YYCOHOTO TPY/Ia;

-K 3/I0POBBIO KaK 3aJI0Ty JOJTOW M aKTUBHOM >KM3HU YE€JIOBEKa, €r0 XOPOILIEro HACTPOSHUS U
ONTUMHUCTUYHOTO B3IJIsA/1a HA MUD;

-K OKPYAIOIUM JIIOSIM Kak 0e3yCIOBHOM M aOCOJIOTHOW IIEHHOCTH, KaK PaBHOMPABHBIM
COIMAJIbHBIM TMapTHEpPaM, C KOTOPHIMH HEOOXOIWMO BBICTpPAMBaTh TOOpOKeNaTeabHbIE U
B3aMMOTIOIICPKUBAIOIINE OTHOIICHUS, JAIONTUE YEIOBEKY PagOCTh OOIIEHUS W TIO3BOJISFOIITIE
n30eraTh YyBCTBA OJJUHOYCCTBA,

-K caMUM ce0e KakK X035€BaM CBOCH CyAbObI, CAMOOIIPEACIISIONIMMCS M CaMOPEaTH3yIOITUMCS
JUYHOCTSIM, OTBEYAIOUIUM 32 CBOE COOCTBEHHOE Oyny1iiee.



TEMATHYECKOE
INIJIAHUPOBAHHUE 10

KJIACC
N KoanuecTBo uyacoB DJ1eKTPOHHbIE
n| HaumeHnoBaHue pa3nenoBu KoHTposbH MpaxTayeck (uudposbIe)
/ | TeM mMpOrpaMmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
n pecypchl
but6mmoreka [IOK
| Beenenue B crepeoMeTpUro 10 https://m.edsoo.ru/1¢209
e37
[IpsiMbIe 1 IITIOCKOCTH B
bubmuoreka [{OK
MIPOCTPAHCTBE.
2 12 1 https://m.edsoo.ru/1¢209
[TapamienbHOCTB NPSAMBIX U 37
IJIOCKOCTEN =
[TeprieHIUKYIAPHOCTH bubmorexa LIOK
3 Y . 12 https://m.edsoo.ru/1¢209
MPSIMBIX U IJIOCKOCTEHN
e37
VYTbl MEX Ty TPSIMBIMH U bubmorexa LIOK
4 Y 10 1 https://m.edsoo.ru/1¢209
MJIOCKOCTSIMU
€37
but6mmoreka [IOK
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/1¢209
e37
but6mmoreka [IOK
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/1¢209
e37
) bubmuoreka IIOK
[ToBTOpeHue: ceuenus,
7 4 1 https://m.edsoo.ru/1¢209
pacCTOsIHUS U YTJIbl
e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

[10 [TIPOT'PAMME
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11 KITACC

KoanuyecTBo 4yacoB

No DJIeKTPOHHbIE
HaumeHnoBanue (uupoBbIE)
" pa3aesioB U TeM Kontpoabubl | IlpakTnuyecku mop
/ Bcero o0pa3oBaTre/bHbIe
NMPOrpaMMbI e padoThl € padoThl
n pecypchbl
Bbu6mmoreka IIOK
1 Tena BpamieHus 12 https://m.edsoo.ru/1¢209¢3
7
bu6mmoreka IIOK
2 O0BEMBI TEIN 5 1 https://m.edsoo.ru/1¢209e3
7
Bexkropsl n bubnmoreka [JOK
3 KOOpPJIMHATHI B 10 1 https://m.edsoo.ru/1¢209e3
POCTPAHCTBE 7
IToBTOpEHUE,
bu6mmoreka [JOK
000011IeHMHE,
4 7 1 https://m.edsoo.ru/1¢209¢3
cucTeMaTH3alus ;
3HAHUU -
OBILEE KOJIMYECTBO
YACOB 110 34 3 0

I[TPOITPAMME
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MMPOBEPAEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON TPOT'PAMMBI

10 KIIACC
Kon N
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsSIEMOr0 .
pesy.IbraTa o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero 00mero o0pa3oBanust
7 ['eomeTpust
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAasi, IIIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PELICHUHN
' r€OMETPUUYECKHX 3a7a4
73 OnepupoBarh NOHATHUSAMU: MNAPAJIIEIBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSAMBIX U TJIOCKOCTEMN
4 KrnaccudunmpoaTs B3aUMHOE PaCIIONIOKEHUE MPSMBIX U TNIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPaHHBIN yTOJI, [PaHU JBYTPAaHHOIO yIJIa,
7.5 pebpo NBYTpaHHOTO yIJa, JIMHEHHBI yrol JBYTPaHHOTO yrIa,
rpajycHasi Mepa IBYTPaHHOTO yria
OnepupoBath MOHATHIMHI: MHOTOIPAHHUK, BBITYKJIbIM U HEBBITYKJIbIH
7.6 MHOTOI'PaHHUK, AJIEMEHTBI MHOTOTPaHHUKA, MPABUJIbHBII
MHOT'OT'paHHHUK
779 PacniosHaBaTh OCHOBHEIE BHUJIbl MHOTOTPaHHUKOB (HI/IpaMI/II[a, mpusma,
' MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccudummpoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS IS
3 kinaccuukanuy  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAaHHUKU, TIPSIMblE W HAKJIOHHBIE MPU3MBI,
napajuiesIenumne/ibl)
79 OnepupoBaTh MOHATHUSIMU: CeKyIas IJIOCKOCTb, CEUeHUe
. MHOTI'OT'paHHHUKOB
710 OOBSACHATH TNPHUHLMIIBI MOCTPOEHHUS] CEYEHUH MHOTOrPaHHHUKOB,
' HCIIOJIb3YS METOJI CIIEIOB
7.11 CtpouTh ceyeHHs MHOTOTPAHHUKOB METOJOM CIIEJOB, BBIOIHSITH




(BBIHOCHBIE) IJIOCKHE YEpPTEeKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemrate 3aa41 Ha HaXO0XJICHUC I'’COMCTPUYCCKUX BCIIUYHH 110 06pa3uaM
WM aJiroputMaM, INpUMCHAA U3BCCTHBIC aHAJIUTHYCCKHUC MCTOAbI IIpHU
pemicHUKU CTAaHAAPTHBIX MATCMATUUYCCKHUX 3ala4 Ha BbIYUCICHUC
paCCTOﬂHI/Ifl MCXKAY ABYMs TOYKaMHM, OT TOYKH O0 pr[MOfI, OT TOYKH J0

IJIOCKOCTH, MCIKY CKPCIIUBAOIUMUCS ITPAMBIMU

7.13

Pemarn 3aa4i Ha HaXOXJACHUC I'COMCTPUICCKUX BEJIIMYHH 110 06pa3uaM
HIIN aJIrOpUTMaM, NPUMCHAA U3BCCTHBIC AHAJIMTHUYCCKUEC MCTOABI IpPHU
peuicHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKpCHIMBAOIIUMUCA IPAMBIMU, MCKIY HpﬂMOﬁ " IIITOCKOCTBIO,

MCXKAY IIIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beruucisate 00bEMBI M IUIOIIAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHWpamMuza) C OpUMEHEHHEM  (OPMYJ,  BBIYUCIISTH
COOTHOILIEHUS] MEX/1y IJIOLIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX

MHOT'OT'PpaHHHUKOB

7.15

OnepupoBaTh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPHH, HEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U UHTEPIPETUPOBATh MH(OPMALIHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha

YEepTe)kKax U pUCYHKaX

7.17

[TpumensTh reoMeTpuyecKkre GakThl AJI PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANoNaralolluX HECKOJBKO IIAaroB PELICHUs, €CIU YCIIOBUSA

MIPUMEHEHUS 3a/1aHbl B IBHOU opme

7.18

[IpuMeHATH HpocTENIINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBbI IPU PEIICHUH CTEPEOMETPUUECKUX

3aJ1a4

7.19

[IpuBOAUTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HU, PACIIO3HABATDH IMPOSABICHUC 3aKOHOB I'COMETPUU B UCKYCCTBEC

7.20

[IpuMeHsTh TONyYEHHBIE 3HAHUS Ha [MPAKTHUKE: AaHAJTU3UPOBAThH
peanbHbIe CUTyalldd M MPUMEHATh W3YUYEHHBIE MOHATHUS B IMPOIECCE
MOKCKAa pEeIIeHUsI MaTeMaTH4ecKH CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATH PEAIbHbIC CUTYAIlMU HA SI3bIKE T€OMETPHUH, UCCIIEI0BATh

IMOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHUEM I'COMECTPHUYCCKUX MMOHATHH U




TEOpPECM, alriapara ajr e6pBI, peuiaThb MPaKTUICCKUC 3aauU, CBA3AHHbBIC

C HAXOXJACHUCM I'COMECTPHUICCKUX BCIIMUNH

11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
pesybTaTa o0pa3oBaTe/ibHOI MPOrpaMMbI CpPe/IHero 0011ero 00pa3oBaHusi
6 I'eomerpus
OnepupoBaTh MOHSATUSAMM: UUIMHAPUYECKAst MOBEPXHOCTb,
61 oOpasyromue MWIMHAPUISCKON MOBEPXHOCTH, IMIJIWHIP, KOHUYECKAS
' MOBEPXHOCTh, 00pa3yronme KOHUYECKOM TOBEPXHOCTH, KOHYC,
chepuyeckas MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (UIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI TIOTYYEHUS TEJ BPALICHUS
6.4 KrnaccudunupoBats B3aMMHOE pacioioxkeHune chepsl U MIIOCKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IaPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA
IapOBOTO CIIOSI, IIAPOBOM CEKTOP
6.6 Boeruncnate 00BbEMBI M IJIOMAAM TMOBEPXHOCTEH TeNl BPAIICHHUS,
' TEOMETPUUYECKHX TEJ ¢ TpUMEHEHnEM (HopMyIT
OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIIUCAHHBIN B cdepy u
6.7 OMMCaHHBIN OKOJO ceprl, chepa, BIUCaHHAST B MHOTOTPAHHHUK WK
TEJIO BpaIICHUS
63 Bbruucnare COOTHOIIEHUST MEXIy IUIOMIAIMUA TIOBEPXHOCTEH |
' 00BbEMaMu OIO0OHBIX TEI
69 N306paxaTh nzyuyaemble GUTYphl OT PYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BrInonaHATh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (pUryp: BUJ cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS
W3Bnekath, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE MH(OPMALIUIO O
6.11 MMPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypax, MPEACTABICHHYIO Ha

yeprexax U pUcyHKax




6.12

HpI/IMeHHTB TCOMETPHUICCKUC q)aKTLI JJI pCHICHUA CTCPCOMETPUICCKUX
3ala4, npeanojararomux HECKOJIbKO MaroB PEIICHUsA, €CIIU YCIOBUA

IIPpUMCHCHUA 3alaHbl B SIBHOU (bopMe

6.13

OnepupoBath MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrmmmomHATE ﬂ@ﬁCTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMH OHU

00J1a1ar0T

6.15

HpI/IMeHHTB IIpaBUJIO IIapalJICJICIIMIICAa IIPU CII0OKCHUHU BEKTOPOB

6.16

OnepupoBaTh NMOHATUAMU: JEKAPTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJa MeXAy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMILIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOPOB U ITPOU3BEACHNE BEKTOPA HA YHUCIIO, YTOJl
MEXy BEKTOpaMH, CKaJIIpHOE IPOU3BEJIEHUE, PACKIIAbIBaTh BEKTOP

10 ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3a,I[aBaTB IJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate 1mpocredime TeOMETpUYECKHE 3aJa4d  Ha I[PUMEHEHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

Pemrate 3aga4d Ha J0Ka3aTCIbCTBO MAaTCMAaTUYCCKHUX OTHOIICHUN H
HaXO0XKIACHHUEC I'COMCTPHUICCKUX BCIIUYHUH I10 06pa3uaM HJIK aJITOpUTMam,
OpUMCEHAA HU3BCCTHBIC MCTOAbI IIpW PCUHICHUHU CTaHOAPTHBIX

MaT€MaTU4YCCKUX 3aJa4d

6.21

[IpuMeHATH mpocTelre NPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI NPHU PELICHUH CTEPEOMETPUUYECKUX

3a1a4

6.22

[IpuBOoguTE NpUMEPBl MATEMATUYECKUX 3AKOHOMEPHOCTEH B IIPUPOJIE

" KU3HH, paCIIO3HAaBaTh IIPOABJICHNUEC 3aKOHOB I'€COMETPUN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEHHBbIE 3HAHUS Ha MpaKTHKe: aHaJIU3HpPOBATH
peaibHbIE CUTYallud U NMPUMEHSATh HW3Y4YEHHbIE MOHSITHS B Ipoliecce
MOUCKA pELICHHUs MaTeMaTHYecKu C(OpMYyJIMpPOBAHHON MNPOOIIEMBI,
MOJIETUPOBATH peajbHble CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIETH C UCIIOJB30BAHUEM I€OMETPUUECKUX MTOHATHI U
TeopeM, amnrnapaTa anreOpsl, pelmaTh NPaKTUYECKUE 3a]Jaul, CBS3aHHbIE

C HAaXO0XXACHUEM I'COMCTPHUICCKUX BCJIMYNH




INPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsiemMblii 3JIeMEHT cOAePKAHUS

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, IpsmMas, INIOCKOCTb, IPOCTPAHCTBO.
[lonsTve 00 aKCHMOMAaTMYECKOM  IOCTPOCHMU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIEJACTBUS U3 HUX

7.2

B3auMHOe pacnosiokeHHEe NpsIMBIX B IIPOCTPAHCTBE:  IE€peCEKaroluecs,
napajyieNlbHble M CKpelluBarouiuecs mnpsimble. llapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapauielbHble NpsSIMblE B IPOCTPAHCTBE,
napajieNIbHOCTh TPEX MPSMBIX, MapauIebHOCTh NPSAMONA M MJIOCKOCTU. YTIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH,  CBOMCTBA
nmapajuieNbHBIX  TutockocTei. IIpocTeiimme mpocTpaHCTBEHHBIE (UTYpHI Ha

INIOCKOCTHU: TCTpAsdap, Ky'6, mapaiCICIumIica, IoCTpoOCHUC CEUCHU

7.3

[lepneHIUKYISIPHOCTh HPSIMOW M IUIOCKOCTH: IEPHEHAUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpPsMBIE MAPAJUICIbHBIE U IEPIECHIUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPIECHIUKYIAPHOCTH MPSIMOW M IUIOCKOCTH, TeopemMa O TpAMOHN
NIEPIEHIUKYIISIPHON IINIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSAMON U
IJIOCKOCTBIO,  JABYIPAHHBIA  YroJ, JIMHEWHBIM yrojg JABYIPAHHOTO  yrija.
[leprieHAUKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU O IIJIOCKOCTH, PACCTOSIHUE
OT NPSIMOM J10 INIOCKOCTH, MPOEKLUs (PUrypbl HA IIIOCKOCTh. [leprnenauKyIsipHOCTh
IIJIOCKOCTEM: MPU3HAK MEPIEHIUKYIIIPHOCTH IBYX ILIOCKOCTEH. TeopeMa o Tpéx

MepIeHAUKYIsIpax

7.4

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBITYKIbIE U
HEBBIITYKJIble MHOTOTPAHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS MPU3MBI, MpsiMasi U HaKJIOHHAs MPHU3MBbI, OOKOBast U
MOJIHAS MIOBEPXHOCTH IIPU3MBI. [Mapannenenunern, MPSIMOYTOJILHBIN
napajuiesnienunea U ero cpoiicta. Ilupamuaa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHHUE NMUPAMHUJIBI, OOKOBas M MIOJIHAS TOBEPXHOCTh MUPAMUJIBI, TPABUIIbHAS U

yceu€HHash NUpaMuja. OJEMEHThl MNpu3Mbl W nupaMuibl. [IpaBusibHbIE




MHOTOI'PaHHUKH: MOHSATHE MPAaBUIBHOIO MHOTOIpAaHHMKA, MPABUIIbHAS MpHU3Ma U
MpaBWIbHAsg NUPaMUJA, IpaBWIbHAs TPEyroibHas MUpaMHIa M IPaBUIbHBIN
TeTpa’sp, KyO. IlpencraBieHue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,

noaeKa’ap u ukocayapyrue CedeHus Mpu3Mbl U TUPAMHUIBI

7.5

CumMmeTpusi B TMPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTENBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  OJJEMEHThl CHUMMETpUM B  IUPaMHAaX, [apajUielenumenax,

MIpaBHJIbHBIX MHOT'OTPaHHUKAX

7.6

Brruncienue >1eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOH TOBEPXHOCTH M TOJIHOM MOBEPXHOCTH NPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPAMOH Npu3Mebl. [ Lmomaas 60koBoit
MIOBEPXHOCTH M IOBEPXHOCTH IPABWIBHOM NHpaMUAbI, TEOpPEMa O IUIOLIALU

yceuénnoit nupamuel. Ilonstie 06 06béme. O0BEM MUpaMubl, MPU3MBI

7.7

HOI[O6HBIC TCJIa B MPOCTPAHCTBC. CoOTHOIIICHHS MCKIOY mjomaiasaMu

MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

6

I'eomerpus

6.1

[Hunuuapuyeckass MOBEPXHOCTb, 00pa3yIoNIMe IHIUHIPUYECKONW MOBEPXHOCTH,
OCh LMIMHIpUYECKOW moBepxHOcTH. UunuuHap: ocHoBanus W OGOKOBas

IIOBCPXHOCTD, o6pa3y101ua${ " OChb, IIOMAAb OOKOBOM U TTOJTHOM IMOBCPXHOCTH

6.2

Konundeckass moBepXHOCTh, OOpa3ymollne KOHHUYECKOHW IOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON oBepXHOCTH. KoHyC: OcHOBaHMe U BepllInHa, 00pasyromas
U OChb, TUIONIAJAh OOKOBOM M TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIN KOHYC:

00pa3yIoIiye 1 BbICOTa, OCHOBAHUS 1 OOKOBAs TOBEPXHOCTh

6.3

Cdepa u mwap: neHTp, paauyc, AMaMeTp, IIOIIas MOBEPXHOCTU cepbl. Bzanmuoe

PAaCIIOJIOKCHHUC C(bepbl 1 IIJIOCKOCTH, KacaTClabHas IINIOCKOCTh K C(I)CpC, miomaiab

cepsl

6.4

N300paxkeHune Ten BpalieHus Ha MI0ckocTy. Pa3BépTka nunuHapa u KoHyca

6.5

KomOuHnanuu ten BpameHHs ¥ MHOTOIpPaHHMKOB. MHOTOIpaHHHK, OIMCAHHBIN

okoJ10 cdepsl, cepa, BHUCAaHHAS] B MHOTOTPaHHUK, UITU TEJIO0 BpaIlleHHUs

6.6

[Tonstue 06 o6vEme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Mapajuiesienumnena u cieactBus u3 He€. O0bEM MIMHIPA,

koHyca. O0bEM mapa u 1miomaas chepsl




6.7

HO,I[OGHBIC TClIa B  MPOCTPAHCTBE. CooTHOIICHUS MCXKAYy  IUIomaasaMu

MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJT

6.8

Ceuenus muMHApa (MapajuiebHO U MEPIEHIUKYISIPHO OCH), CEUeHHUs KOoHyca

(mapanienbHOE OCHOBaHUIO U IPOXO/ISIIEE Yepe3 BEPILUHY ), CEUECHUS 111apa

6.9

Bekrop Ha mimockoctd U B mpocTpaHcTBe. CIIOKEHUE W BBIYMTAHHE BEKTOPOB.
YMHOKEeHuE BEKTOpa Ha 4uciio. PaznmoxkeHrne BeKTOpa 1Mo TPEM HEKOMILJIaHAPHBIM
BektopaM. IIpaBunmo mapamnenenunena. PemieHne 3agad, CBSI3aHHBIX C

IIPUMCHCHHEM IIPpaBUJI JEUCTBUI C BCKTOpaMu

6.10

[IpsimoyronpHasi cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YTosl Mexay Bekropamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BhIuKciieHHe yIiioB MeXAy NPSAMBIMU U IJIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPY PEIIEHUHA T€OMETPUYECKHX 3a1a4




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMS OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBI CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOCHMS OCHOBHOI1 00pa30BaTe/IbHON IPOrpaMMBbI CpeIHero
TpeOOBaHUA o0uiero oopazoBaHus

Bnanenne meromaMu 0Ka3aTenbCTB, aIrOPUTMAMHU PEILEHUs 3ajad;
yMeHue (GopMysMpoBaTh U ONEPUPOBATH MOHATHUAMU: OIpEeTICHHE,
aKcuoma, Teopema, CleACTBHE, CBOWCTBO, NMPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWIIbHBIE  (OPMYJIMPOBKH; OPUMEHATh  UX;  YMCHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEPXKICHUE,
NPUBOAUTH MPHUMEPHl U KOHTPHPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIMH; MPOBOJIUTH JOKa3aTeJIbHbIE PacCyKICHUS
IpU  peIleHUH 33734, OLEHMBATh JIOTHUECKYI0 IPaBUIBHOCTD
pacCyKIAeHM; yMEHHE ONEepUpoBaTh MOHATHSMHU: MHOXECTBO,
MIOJIMHO>KECTBO, ONEpAlMy HaJ MHOYKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Uil OIMCaHUS  peasbHBIX
MIPOLIECCOB U SIBICHUI U MPH PELICHUU 33/1a4, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH NOHATUAMU: Tpad, CBA3HBIN
rpad, aepeBo, LHMKI, Tpad Ha IJIOCKOCTH; YMEHHE 33aJaBaTh W
OINUCHIBATh rpadbl pa3IUYHBIMU CIIOCO0OAMU; UCTIOIB30BaTh rpadbl MpH

PEIICHUHU 3a1a4

YMeHnue onepupoBaTh NOHATHAMU: HATypajabHOE YHCIIO, LEJIOE YUCIIO,
CTEIEHb C LEeNBIM I0Ka3aTesleM, KOPEHb HaTypaIbHOU CTEIIEHH, CTEIICHb
C pauMOHAJIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM
MoKaszaTeneM, JIorapu(M Uucia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJIBHOIO YKCJIA, OCTATOK 10 MOAYJIO, PAlMOHAIBHOE YHCIIO,
HPPALMOHAIIBHOE  YHUCJIO, MHOXECTBA  HATYPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUI 1€IUTENb U HAaUMEHbIIEE
of1iee KpaTHOe, alrOpuT™ EBKIIMAA npu peleHuy 3a1ad; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUOHHBIMM CHUCTEMaMM CYHUCIICHMS; YMEHHE

BBIIIOJIHATH BBIUMCIICHUE 3HAUCHUN U Hp606pa3OBaHI/I${ BBIpa)KeHPIfI (¢10)

CTETIeHSIMH U JIoraprudmamu, mpeoOpa3oBaHus JpoOHO-pALMOHAEHBIX




BBIPAKEHHI; YMEHUE ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIbHOCTD,
apudmeTrnueckass ~ TPOTPECCHsi,  TI'e€OMETpPHUYECKas  IPOrpeccus,
OecKkOHEeYHO yObIBalolasi TeOMETpUYEeCcKas MpOrpeccus; yMeHHe
3a/aBaTh  IOCJIEOBATEIbHOCTH, B TOM UHCJIE€ C IOMOIIbIO
PEKYppEHTHBIX  (GOpMyJ;  yMEHHE  ONEpUPOBATh  MOHATUSMHU:
KOMIUIEKCHOE YHCII0, COMPSDKEHHBIE KOMILIEKCHBIE YMCia, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3amucy KOMIUIEKCHBIX YHCeN
(reomeTrpudeckasi, TPUTOHOMETPUYECKAs W anreOpamueckas); yMeETb
MIPOU3BOJUTH apu(MeTHdecKue AeUCTBUSA C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH  TPUMEPHl  WCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpUPOBATh IMOHATHAMU: MaTpuua 2x2 u 3x3, omnpeneauTeb

MaTpHUILIbl, FEOMETPUUECKUN CMBICI OIPEACTUTENS

YMeHue onepupoBaTh NOHIATUSIMU: pallMOHAIbHBIC, UPPAILIMOHAIIBHEIE,
MOKa3aTesabHbIe, CTETIEHHbIE, JorapuMuiecKrue, TPUrOHOMETPUUYECKUE
yYpaBHEHUSI M HEPaBEHCTBA, HUX CHUCTEMbI; YMEHHE OIEepUPOBaTh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW W HEPABEHCTB, PABHOCUIILHOCTh
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX MPUEMOB; peliaTh
ypaBHEHHUs, HEpPaBEHCTBA M CHCTEMbl C MapaMeTpoM; MPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUSI MAaTEeMAaTUYECKUX

3a/1a4 ¥ 3aj1a4 U3 Pa3IMyHbIX 00JIacTell HAYKU U pealbHON )KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYyHKUIHSA, YETHOCTh (DYHKLHH,
NEPUOUYHOCTD (DYHKIMH, OTPAHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb
GyHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIlllee 1 HAMMEHbBIIIEe 3HaUCHHS
(GYyHKIMHM Ha TPOMEXYTKE, HeNpepblBHAs (YHKLIUSA, ACUMOTOTHI
rpadpuka ¢GyHKUOMM, TepBas W BTOpas Npou3BOAHas (yHKUUH,
TreOMETPUUECKUH U (PU3NUECKUI CMBICT POU3BOIHOM, TepBooOpa3Has,
onpeAeNéHHbId HMHTErpajl; YMEHHE HaxOIuUTh aCHUMIITOTHI rpadukxa
(YHKIMU; YyMEHHUE BBIYMCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEICHNUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHON
K rpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJb30BaTh IMPOU3BOJIHYIO JUISl MCCIEIOBaHUS
(GyHKUMH, HAXOIUTh HAMOOJIbIINE U HAUMEHBIINE 3HAUYCHUS (QYHKLUH;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIOJb30BaHUEM ammapara

MATEMATUYCCKOI'O aHaJIM3a; IPUMCHATDL IIPOXU3BOJHYIO AJI1 HAXOXKIACHUS




HaWJIydlIero peHuiceHusA B IMPUKIAJAHBIX, B TOM YHUCIC COLHUAIBHO-
OKOHOMHUYCCKHUX U (1)I/I3I/I'~ICCKI/IX 3agadax; HaXoaAuTh IIJ1o1aan U 00BEMBI
(1)I/Il"y C IOMOIIBIO UHTCTPpAJIa; IPUBOAUTDL ITPUMCPBI MATEMATUYCCKOT'O

MOJICIIMPOBAHUS C MOMOIIBIO A PepeHInanbHbIX ypaBHEHNN

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKOHH, oOpaTHas
GyHKIWS, KOMITO3UIMs QYHKIUH, TUHEHas (QYHKIUS, KBaIpaTHIHAs
GyHKIMA,  pauMoHaNIbHAas  (QYHKUMS,  CTENeHHas  (YyHKUus,
TpUTOHOMETpUYeckne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
(GyHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH; yMEHHE
CTPOUTH IpadMKH W3YYEHHBIX (YHKIHMA, BBIIOIHATH MPeoOpa3oBaHUs
rpaduKoB (YHKIUH, UCTIOIB30BaTh TPAPUKH ISl U3yUSHHS TPOLIECCOB
Y 3aBUCHMOCTEH, IIPH PEIICHNUH 3a7a4 U3 JPYTHX y4eOHBIX IPEIMETOB
W 337a4 U3 pealbHOW >KU3HHU; BBIpaKaTh (OpPMYyJIaMU 3aBUCHMOCTH
MEXIy BEJTMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIHHA ISt
peleHus ypaBHeHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarb
Ha KOOPIMHATHOM IIJIOCKOCTH MHOXECTBA PELICHUI YpaBHEHHH,

HCPaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBbIE 33Ja4Yd pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHHE, padOTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH YIPaBICHUS TMUHBIMU U CEMEMHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3a/a4d, UCCIIEN0BATH IIOJIyYEHHOE PELICHUE U
OLICHMBATh MPABAONOOOHOCTh PE3YJIbTATOB; YMEHUE MOJEIUPOBAThH
peajbHBIE CUTyalMd HA s3bIKE MATEMATHUKU; COCTABIIATH BBIPAXKEHUS,
YPABHEHUS, HEPABEHCTBA M HX CHCTEMBl [0 YCIOBHIO 33J]1a4H,
HCCIIEN0BaTh IIOCTPOCHHBIE MOJEIU C HCIIOIBb30BAHUEM arrapara

anredpbl, THTEPIPETUPOBATDH MOJTYyUYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh IMOHATUSIMHU: CcpenHee apudMeTHuecKoe,
MearaHa, Haubosblllee ¥ HaMMEHbIIee 3HAUCHUS, pa3Max, JUCIepCus,
CTaH/IapTHOE OTKJIOHEHHME YHCIOBOrO Habopa; YMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATh HH(DOpPMAIINIO, TPEICTaBICHHYIO B Ta0NHIax, Ha
IrarpaMmmax, rpadukax, OTpakarolryto CBOMCTBA peaIbHBIX MPOLIECCOB
U SBIEHUH; NTPENCTaBIATh HHPOPMAIMIO C TOMOMIbI TabmuIl U
Jyarpamm; MCCIIEJIOBaTh CTaTUCTUYECKHE JAaHHBIE, B TOM YHUCIE C

IIPUMCHCHHUEM Fpa(bI/ILIeCKI/IX MCTOAOB M OJICKTPOHHBLIX CpPCICTB;




l"pa(l)I/ILIeCKI/I HnccjacaoBaTb COBMCCTHBIC Ha6J'IIO,[[eHI/I$[ C IIOMOLIBIO

JarpaMM pacCEeUBaHMS U IMHEHHOMN perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOrO COOBITHSA; YMEHHUE BBIUUCIATH
BEPOSATHOCTh C HMCIOJIb30BAaHUEM TPaPUUECKUX METOJOB; MPUMEHSTH
(GopMyJbl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOITHON
BEepOSITHOCTH, Gopmyiry bepHymnn, kKomMOuHaTOpHbIE (AKTHI U
(GopMyJbl; OLIEHHBAaTh BEPOSATHOCTH pEalbHbIX COOBITUH; yMEHHe
ONEpHUPOBATh TOHATHAMM: CIIy4ailHas BEJIMYMHA, paclpeieieHne
BEPOSITHOCTEH, MATEMaTHUECKOE OKUAAHUE, TUCTIEPCHUS U CTaHJapTHOE
OTKJIOHEHWE CIly4yailHOH BeIMYUHBI, (YHKIHUH paclpeneieHuss u
IUIOTHOCTH ~ PAaBHOMEPHOrO,  IOKA3aTelNbHOTO M  HOPMAJIBHOIO
pacrpenielieHnii; yMEHHE HCIOJb30BaTh CBOMCTBA  U3YyUEHHBIX
pacrpenieneHuil A peleHns 3a/1a4; 3HaKOMCTBO C TOHATHSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, yMEHHE
IPUBOAUTH TPUMEPHI MPOSABICHHUA 3aKOHAa OOJIBIIMX YHCENI B
NPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUAX; YMEHHE OIEPHPOBATH
MOHATUSAMH: COYETaHUe, IEePEeCTaHOBKA, YHUCIO COYETaHWH, YHCIIO
nepecTaHoBOK; OMHOM HbIoTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCcyXIEHHs Ul PEIICHUs 3a]ay; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJENb H

HMHTEPIPETUPOBATH MOJIYyYECHHBIHN pe3yiIbTaT

YMeHHne onepupoBaTh IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUH Yyroi,
JNBYI'PAHHBIA yroJ, TPEXTPAHHBIA YIOJ, CKPEIIHMBAKOLIUECS IpSMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSAMBIX U INIOCKOCTEH, YIroil
MEXKIy NPSMBIMU, YTOJI MEXIY NMPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHHE HMCIOJIb30BaTh
IpU pELICHUH 3a7ad M3y4yeHHbIEe (PAKTHI M TEOpPEeMbl IUIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MAaT€MaTUYECKUE MOJEIU C IIOMOIIBIO N€OMETPUYECKUX IMOHATHU U

BCJIMYMH, p€IIaTh CBA3AHHBIC C HUMHU IMMPAKTHYCCKUC 3aJa4n
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YMeHue onepupoBaTh NOHATHIMU: IUIOMIAAL (GUTYPBL, 00bEM (PUTYPBI,

MHOI'OI'paHHHUK, HpaBHJ’ILHHfI MHOT'OI'paHHHK, CCHCHNC MHOI'OI'PAHHHKA,




Ky0, mapajenenunesn, npusMa, nupamuja, Gurypa U MmOBEpXHOCTb
BpalleHusl, HWIHHIP, KOHYC, map, cdepa, omanb chepsl, miomaib
MOBEPXHOCTU IMUPAaMUAbI, TPU3MBI, KOHYyca, LWINHApa, 00bEM KyoOa,
MPSIMOYTOJIBHOTO Napajulesenunesna, TupaMubl, IpU3Mbl, [UIUHAPA,
KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LIWIMHAPA,
MapajuleJIbHbIE OCHM WM OCHOBAaHUWIO, CEYECHHE I1apa, IUIOCKOCTD,
Kacarouiascsa chepbl, UUIMHIPA, KOHYyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, 1300paXaTb MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpalllCHUsI, UX CEUYEHHUsS, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPeACTB; yMEHHE MPHUMEHSITh CBOHCTBA T'E€OMETPUYECKHX (UTYp,
CaMOCTOSITENILHO (OPMYJIMPOBATh OIpPENEeNIEeHUsT H3y4daeMbIX ¢Uryp,
BBIIBUTaTh THUIIOTE3bl O CBOWCTBAX M IPHU3HAKaX I'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINPOBEPraTh MX; yMEHHUE IPOBOAUTH
knaccuukanuioo (GUryp IO pasIMYHBIM IPHU3HAKAM, BBIMOJIHSIT

HGO6XO,I[I/IMBIC JAOIOJHHUTCIIbHBIC ITIOCTPOCHUA
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YMeHHe omnepupoBaTh IOHATHUSMHU: JBIKEHHE B IPOCTPAHCTBE,
napauiebHbBIA ePEHOC, CAMMETPUS Ha IJIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOAO00MS, MOAOOHBIE (UTYpPHI; YMEHHE
pacrmo3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YHCJIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh T€OMETPHUECKUE OTHOIICHHS
MpPU PEUICHUM 3a]a4; HaXOJUTh T€OMETPUYECKHE BEIHMUYWHBI (IHHA,
yroj, TUIomanas, 00bEM) MpPHU PEIICHWH 3a7ad U3 JAPYTHX YYeOHBIX
MPEIMETOB U U3 peaTbHON KU3HH, YMEHHE BBIUUCIISITH TEOMETPHUECKHE
BEJIMYUHBI (IJIMHA, yTOJ, TUIONIaAb, O0OBEM, IJIOMAIb IMOBEPXHOCTH),
WCIIOJNIB3Ysl U3YYCHHBIE (OPMYIBI U METOIBI, B TOM YHCIIE: TUIOMIA/lb
MOBEPXHOCTH TTUPAMU/IBI, IPU3MBI, KOHYCa, IIHJIHHIPA, TUTOMas chepsr,
00BEM Ky0a, IPSIMOYTOJILHOTO Tapaslieen e 1a, MTAPaMUIbI, TPU3MBI,
MWINHApA, KOHYyca, Iapa; YMEHHE HAXOAWUTh OTHOIICHHE O0BEMOB

MOJOOHBIX GUryp

12

YMeHue OIICPpHUPOBATH IIOHATUAMU: MpsAMOYroJibHas CHUCTCMA
KOOpAUHAT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPJAWHATBI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BE/ICHHE BEKTOPa Ha YHCIIO, PAa3JIOKEHUE BEKTOpa I10
0asucy, CKalsipHOE ITPOM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJ
MEXIYy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIA |
KOOpI[I/IHaTHI)II\/'I METOA MJIA PEIICHUA I€OMCTPUYCCKUX 3aJad U 3aaad

JIPYTUX Y4eOHBIX IPEIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA M pelleHHs 3ajauu;
MOHMMAaHWE 3HAYUMOCTH MAaTEeMAaTHUKU B HM3YyYEHUU HPUPOJHBIX U
OOIIIECTBEHHBIX IPOLECCOB U SBJICHUH; YMEHHE PpaclO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MaT€MaTHKH B MCKYCCTBE, YMEHHUE MPHUBOJIUTH
IpPUMEPbl MaTeMaTHYECKUX OTKPBITMH POCCHUICKON U  MHPOBOIA

MaTeMaTHYECKON HAyKH




IHEPEYEHD JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
Kon
1 YHucna v BBIYUCIICHUS
1.1 Harypasbnsle u neinsie yncina. [IpusHaku qenMMOoCTH HEbIX YHCEeT
12 Pamonanbubie  umcna. OOBIKHOBEHHBIE M JECATHYHBIE JIPOOW, TPOICHTHI,
’ OCCKOHEYHBIC TIEPUOINIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYypajdbHOU cTeneHu. J[eCTBUS ¢ aprupMETHICCKUMH
' KOpHSIMU HATypaJIbHOM CTENIEHU
14 Crenenp ¢ nensiM mokazareiaeM. CTENeHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTeneHU
L CuHyc, KOCMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncina. JleciTHUHBIC U HATYpaTbHBIC JJOTapu(PMbI
HevictButenpHble uyncna. ApudMeTHYecKHue OoInepanud C JCUCTBUTEIHHBIMU
1.7 yrcnam. [IpubnmkEHHbIC BEIYUCIICHUS, IPaBUIIa OKPYTICHHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpakeHUI
1.9 KommiekcHble uncia
2 VYpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u qpoOHO-palOHATILHBIC YPAaBHEHUS
22 HppanuoHaibHble ypaBHEHUS
23 TpuUroHomMeTpuueCcKre ypaBHEHUS
24 [TokasarenpHbIe U JorapuMUUECKUE YPAaBHEHHUS
2.5 Henple u ApoOHO-pallMOHANEHBIE HEPABEHCTBA
2.6 HppaunroHnaibHbIe HEpAaBEHCTBA
2.7 [Toka3zaTenpHbIC U JTOTapUPMUIECKUE HEPABCHCTBA
2.8 TpuroHomeTpruieckre HepaBeHCTBA
29 CucTembl M1 COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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Martpuiia cucTeMbl TUHEHHBIX ypaBHeHUN. OnpeaenuTeNb MaTPUIIbI

3 DyHKINU U TpaduKu
31 OyHKus, crnocodsl 3ananus ¢yHkuuu. ['paduk Gynknuu. BzaumuHo obpaTHbIe
' ¢ynkuuu. YétHele 1 HeuéTHbIe QyHKUMU. [lepronndeckue GyHKINH
OO6nactp ompeneneHuss U MHOXKECTBO 3HadeHMH ¢yHkuumu. Hymu Qyskmm.
s [IpomexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (yHKIIHH.
' MakcumymMbl 1 MUHUMYMBI GyHKIMH. HaunOomnblliee u HauMeEHbIIEe 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
13 Crenennas ¢yHKIMS C HAaTypaJbHBIM W 1IEJBIM IMOKa3areiaeMm. EE cBoiicTBa
' rpacduk. CBoiicTBa U rpauK KOpHS n-0 CTENEHH
34 Tpuronomerpuueckne PyHKIUN, KX CBOHCTBA U TpaduKH
35 [TokazaTenbHas u Jorapudmudeckas GyHKIIMH, UX CBOMCTBA U rpauKu
16 Toukn pa3ppiBa. AcumnTorl TpadukoB (yHknmit. CBoiicTBa  (QYHKIIHA,
' HETMPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIEI0BATEILHOCTEH
3.8 ApudmeTrnueckasi u reomerpudeckas nporpeccun. Dopmyra CI0KHBIX MPOLIEHTOB
4 Hauana maremaTnueckoro ananuza
4.1 [IpousBognas ¢pynkuuu. [Ipon3BoaHBIC 2IEMEHTAPHBIX (YHKIIAH
[IpuMeHeHne TPOW3BOAHOW K HCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH M
4.2 IKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HAMMEHBIIET0 3HaYeHHs (PYyHKITNH Ha
OTpe3Ke
43 [TepBooOpa3nas. Muterpan
5 MHokecTBa U JIOTUKa
5.1 MHOXecTBO, oniepalui HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposrHocTh
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE




7.3 MHororpanHUKu
7.4 Tena 1 MOBEpXHOCTHU BpalllCHUs
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI5S1 YUEHUKA

- MaTtemaruka: anrebpa 1 Hauajga MaTEMaTHYECKOTO aHaJIM3a, TeOMETPHSL.

I'eometpus, 10-11 xknaccews/ Atanacsn JI.C., byry3os B.®., Kagomies C.b. u npyrue,
AxknuonepHoe obiectBo «M3natensctBo «lIpocsemenne»,2023 METOANYECKHUE
MATEPHUAJIBI J1JIS1 YUUTEJIA

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/
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