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1.IMIOACHUTEJIbHAS 3AIINCKA

PaGouas nmporpamma yue6HOro Kypca «I'eomerpusi» 6a30BOro ypoBHs 17151 00y4aIOLIUXCSI
10 —11 xmaccoB pa3paboTaHa Ha OCHOBE:
- @epepalbHOrO0 TOCYIAPCTBEHHOIO 00pa30oBaTeNIbHOIO CTAaHJIApTa CpeIHEro OOMIero
oOpa3oBaHus (yTBEpKJIECH MpUKa3oM MUHHCTEpCTBA O0pa3oBaHHWs W Hayku Poccuiickoit
®enepanun oT 17 masg 2012 1. Ne 413 | ¢ u3MEHEHUAMH, BHECEHHBIMU MpHKa3aMu MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparu ot 29 nekadps 2014 r. Ne 1645, ot 31 nexadps
2015 r. Ne 1578, ot 29 wmrons 2017 r. Ne 613, nmpuxkazamu MuHHCTEpPCTBA MPOCBEUICHUS
Poccwuiickoit @enepanuu ot 24 centsaopst 2020 r. Ne 519, ot II nexadbps 2020 r. Ne 712 u ot 12
aBrycra 2022 r. Ne 732,
-DenepanbHON 00pa30BATEIBLHON MPOTPAMMBI  CPETHETO OOIIET0 00pa30BaHMs, YTBEPKASHHON
npukazoM MunucrepctBa [IpocBemenns Poccun ot 18.05.2023r. N 371 "OO yrBepkaeHUU
benepanbHON 00pa30BATEIBLHON MPOTPAMMEBI CPEIHETO OOIIETO 00pa30BaAHUSY.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «'EOMETPUS»

BaxHocTh yueOHOTO Kypca TEOMETpHH Ha YpPOBHE CpPEAHEro OO0Iero oOpa3oBaHHA
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHUs TEOMETPUU B HAIPABICHWU JMYHOCTHOTO Pa3BUTHS OOydaroImuxcs, GopMupoBaHUs
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazButne y oOydaromuxcsi MpaBWIbHBIX MPEJACTABICHUNH O CYIIHOCTH U TPOUCXOKICHUU
FEOMETPUUECKUX a0CTPAKIIMA, COOTHOIICHUU PEAIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAYYHOM TO3HAHMM U B IPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl a/1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpusi siBnsieTcss OJHMM W3 0a30BBIX MPEAMETOB Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHMs, TaKk Kak 0OecredrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AUCIMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbllUIeHHE, (GOpPMUpPYEMOe MPU H3YUYEHUU OOYYAIOUIUMUCS MOHSTUHHBIX
OCHOB TE€OMETPUU U TOCTPOCHHH IEMOYKH JIOTUYECKUX VYTBEPKIECHUU B XOJI€ pEIICHUS
FEOMETPUUYECKUX 3aJady, yYMEHHE BbIABUraTh M ONPOBEPrarb T'MIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPH PEIICHUH 3aJad €CTECTBEHHO-HAYYHOT'O IIMKJIA, B YAaCTHOCTH M3 Kypca
(hU3MKH.

YMeHre OpUEeHTUPOBATHCS B MIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
JEeSTENIbHOCTH 4enoBeka. OpreHTaIus yeloBeka BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €0 COLUANbHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIECTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3zaMu 0ObEIMHSET pa3HbIe BUJIBI YIEOHON W TPYAOBOU ACSATEIHHOCTH,
ABIISIETCS OAHUM U3 TPO(ECCHOHATBPHO BaXXHBIX KAauecTB, IIOITOMY aKTyalbHa 3ajaya
dbopMupoBaHUs Y 00yUYaIOIIUXCSI TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH 00Pa3HOTO
MBIIUIEHUS. — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH NIEATENbHOCTH I10
MHOTHM HampaBJICHHUSIM.

OTnuuuTeNbHON 0COOCHHOCTHIO MMPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
HayaJie ero U3y4eHHs 3a7ad, pelaeMbIX Ha YPOBHE HHTYUTHBHOTO TO3HAHUS, U OMPEACIEHHBIM
o0pa3oM opraHu3oBaHHasi padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBINIJICHUSI, CTUMYJIHPYET TMPOTEKAHWE WHTYUTHUBHBIX IIPOIIECCOB,
MOTHBHUPYET K JaJbHEUILIEMY U3YYEHHIO ITPEIMETA.

[Ipeanmourenne oTHaéTCs HAIJBIIHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHHs, TO €CTh
TEOpPETHUUECKUE 3HAHUsI HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-IPAKTUYECKOM
JeSITeNIbHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH y YUaIllUXCsl B Kypce CTepEOMETPUH
MPOBOAMTCS 3a CYET PEHICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B M 3ajqad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue oOpaza IMPOBOAUTCA C OMOPON Ha



HaTJISTHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBIICUYCHHUS OT HATJISITHOCTH, MBICJICHHOTO
M3MEHEHUS €ro UCXOJHOTO COepKaHUSI.

OcHoBHBIE cojepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble U MJIOCKOCTH B MPOCTpaHCTBeY, «Tena Bpamienus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHICCKIX YMEHHUN PacTIpeeIIeTCsl HE TOIBKO
[0 COJIEpP)KaTeNbHBIM JIMHUSM, HO W IO rojaM oOOy4YeHHMs] Ha YpPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Copepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJbTaTaM OCBOCHHS
paboueii mporpaMMBI, pacpeIeIEHHBIM 110 TOAaM 00YYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl  OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEOBATEIPHO M MOCTYHATENbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTABICHUI 00yJarommxcs,
pacmupsis ¥ yrayosist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

Coodepoicanue Kypca yuumeoigaem cneyuduxy o6paz08amenbHo20 yupercoeHus.

B yenax ¢opmuposanus y wKoibHUKo8 — cucmemvl 3HAHUL, OCO3HAHHBIX HABLIKOB
bezonacnoco yuacmusi 8 OOPONCHOM OBUNCEHUU,  CHUINCEHUS OOPOI’CHO-MPAHCNOPMHBIX
npoucuiecmsuii ¢ yyacmuem oemeti, 6OCHUMAHUSL OMBEMCMEEHHOCMU 3a 0e30NACHOCMb C80ell
JHCUBHU U JICUBHU OpYeux atodell, NOmpedHoCcmu 6 cOON00eHUU NPABUL 00PONCHO2O OBUINCEHUS.
cooepoicanue yuebnozo Kypca «l eomempusy 0ononneHo éonpocamu 6e30naAcHOCMU OOPOHCHO2O
0BUICEHUSL.

B yensax gopmuposanus unancosoli epamomHocmu y4awuxcsa cooepicanie yuebHo2o
Kkypca «l eomempusy O0ONOIHEHO codepiicanuem mem, cnocoOCMBYIOWUX — opMUposanuro y
yuawuxcs KomnemeHnyui 6 ooracmu 6100xcema u QUHAHCOS.

B yenax gopmuposanus He2amueHo20 OMHOWEHUS K KOPPYNYUU, NOLYYeHUs
NPAKMUYECKUX COYUANbHBIX HABLIKOE U KOMMYHUKAYUOHHBIX YMEHUL, NO38ONAI0UWUX U3becamb
KOPPYNYUOHHBIX NPAKMUK, codepaicanue yuebHo2o Kypca «l eomempus» dononneHo sonpocamu
AHMUKOPPYNYUOHHOU HANPABNEHHOCIU.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

[lens ocBoenus mporpammbl yueOHOTO Kypca «I eomeTpusin— 0011eo0pa3oBaTeIbHOE U
OOIIEKYTbTYpHOE PAa3BUTHE OOYYAIOIIUXCS Yepe3 00ecredeHre BO3MOXKXHOCTH MPUOOPETeHUs U
UCIIOJIb30BAaHUSl CHCTEMAaTHYECKMX TIE€OMETPUYECKHX 3HaHUM U JecTBHM, crenu@uuHbIX
TEOMETPHUH, BO3MOXKHOCTH YCIEIIHOTO MPOAOIKEHHsS 00pa3oBaHUs IO CHEIHATBLHOCTSM, HE
CBSI3aHHBIM C IMPUKIIATHBIM HCIIOJIH30BAaHUEM I'€OMETPHH.

[Tporpamma o reoMeTpuu Ha 6230BOM YPOBHE MpeIHA3HAUEHA IS 00yJaoIIuXCsl CpeTHe
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHECHUH HAa ypPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. Takum oOpa3zom, oOyuaroiuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH 0OIIME
MaTeMaTHYECKHe YMEHHUS, CBA3aHHBIC CO CITeIU(UKON TeOMETPUH U HEOOXOIUMBIC JIUIS )KH3HU B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHIO Oolee
nIyOOKO, €Ci B JAJbHEHWIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUYCCKHX 3HAHHUIX B
npohecCHOHATBEHOM JeSTENLHOCTH.

JlocTrKEeHHE eI OCBOCHHSI IPOTPAMMBI 00SCTICUNBACTCS PEIICHUEM COOTBETCTBYIONTUX
3anad. [IpuopurteTHpIMU 3a1auaMu ocBoeHUs Kypca «['eomerpun» B 10—11 kimaccax sBISIOTCSA:
(dbopMUpOBaHHE TPEJCTABICHUS O T'EOMETPUU KaK YacTH MHUPOBOH KYJIbTYpPHI U OCO3HaHUE €
B3aMMOCBSI3H C OKPYXKAIOIIIM MHPOM;

(dbopMUpOBaHHE TPEACTABICHUS O MHOTOTPDAaHHUKAX W TejaX BpPANICHUS KaK O BaXXHEHIINX
MaTeMaTHYECKUX MOJIEIISX, TIO3BOJISIONINX OMMCHIBATh U U3YYaTh Pa3HbBIE IBICHUS OKPYKAIOIIETO
MUDa;

dbopMUpOBaHHE YMEHHs paclo3HaBaTh HA YEPTEkKaxX, MOJEISIX U B pEATbHOM MHUPE
MHOTOTPaHHUKH U Tejla BpalleHHUS,

OBJIAJICHUE METOJaMH PEHICHHS 3a]a4 Ha MOCTPOCHHS Ha M300paKeHUSX MPOCTPAHCTBEHHBIX

¢uryp;




dbopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUSMH O MHOTOTPAHHHKAX W TellaX
BpAaIllCHUSI U UX OCHOBHBIMHU CBOHCTBaMH,
OBJIAJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (pOpMHpOBAaHUE YMEHHS TPOBOJANUTH
HECJIOKHBIE JIOKa3aTeIbHbIC PACCYKICHHS B XOJI€ PEIICHHS CTEPEOMETPHUIECCKUX 3a7a4 U 3a7a4 C
MIPaKTUYECKUM COJICPIKAHUEM;
Pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYalomuXxcs, MO3HABATECIIbHOU
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KpUTUYHOCTH MBIIIICHHS,
dbopmupoBanre  (GYHKIIMOHAJIBHOH  T'PAaMOTHOCTH, PEJIEBAHTHOW  TIEOMETPHH: yMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUICCKUX TIOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PeaTbHBIX
JKU3HEHHBIX CHUTYallUAX H TPH H3YYEHUU JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpMyIHpOBaTH MX Ha S3BIKE N'€OMETPUU M CO3/1aBaTh
T€OMETPUUYECKHE MOJICTH, MPUMEHSATh OCBOSHHBIM TEOMETPUYECKHI armapaTr il pelieHus
MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYYCHHBIC PE3YIIbTATHI.
MECTO YYEBHOI'O KYPCA «'EOMETPHUSI» B YUEBHOM IIJIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heelnmo B 10 kiacce u 1 yac B Hegento B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.

2.COAEP)XAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcCHOBHbIE TIOHATHUSI CTEPEOMETpUU. ToUKa, mpsiMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsaTHe
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX.

B3anmHoe pacrionoxeHre MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MapalieNIbHbIE U
CKpeluBawmuecss npsamsie. llapannenbHOCTh MNPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHbIe TPSIMbIE B TMPOCTPAHCTBE; MAPAUICTBHOCTh TPEX NPIMBIX; MapaIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPAaBICHHBIMH CTOPOHAMH; Yrojl MEXKIY HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TuIocKkocTe. [IpocTeiime mpocTpaHCcTBEHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, MapasuleNienuIie l; MOCTPOeHUEe CEYCHUH.

[lepneHAUKyYISIPHOCTH NPSIMON U MJIOCKOCTH: MEPIEHANKYIISIPHBIE MPSMBIE B TPOCTPAHCTBE,
MpsiMbIE TapajuleNIbHbIe W TEPHEHANKYISAPHbIE K TJIOCKOCTH, MPU3HAK TMEPHEHIUKYISIPHOCTH
NPsIMOM U TIJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIEHANKYISIPHON TNIOCKOCTU. Y TJIbI B IPOCTPAHCTBE:
YIroa MEXAy IPsMOM M IUIOCKOCTBIO; JBYTPAHHBIM yroOJI, JUHEHHBIN yroyl JIBYI'PaHHOIO YIJIA.
[lepneHaUKyYNIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0
MJIOCKOCTH, TPOCKIUs (PUTYphl Ha IUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIJIOCKOCTEH: MPU3HAK
MEePIECHANKYJISIPHOCTH JIBYX IUIOcKocTer. Teopema o Tpé€x mnepneHaukyispax. Mounumopune
KOPPYNUUOHHBIX (hakmopos u 3¢hghekmusHocmu mep aHmuKoppyRYuoHHoU noaumuku. Tpaduyus
«novecmuy, nooHoutenusi 0apos. Ilpasosvie namsamuuxu pesnei Pycu. Monodesicv kak oovexkm
UIU CYOBLEKM B03MONCHBIX KOPPYIUUOHHBLX OeticULl.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBITTYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOTpanHuka. [Ipusma: N-yroiapHas mpu3Ma; TpaHd
¥ OCHOBAHHUS MPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MBL; OOKOBAs U TMOJIHASL IOBEPXHOCTH MIPU3MBL.
[Tapannenenunesn, TpsIMOYTOJIBHBIN TapaJUielenune] U ero coicTtBa. [lupamuma: N-yroiapHas
nupaMua, TpaHU M OCHOBAaHUE NHPaMUIbI; OOKOBas W TMOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
NpaBUJbHAasl W YCEUEHHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nupaMmuibl. [IpaBuiibHbIE
MHOTOTPAHHUKHU: TOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpaBWIbHAS MpU3Ma U MpaBUIIbHAs
NUpaMu/ia; paBUiIbHAas TPEYToIbHAsI TUPaMKJia U IPaBUWIBHBIN TeTpasap; KyO. [Ipeacrasnenue o
MpaBUIILHBIX MHOTOIPAHHUKAX: OKTA3IP, NOACKadAp U ukoca’zap. CedeHust Npu3Mbl U TUPaMUbL.




CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUpAMUIaX, Mapajijiejenurneaax, NpaBuibHbIX MHOTOIPaHHUKAX.

Brrurcnenue 31eMEHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHanu, yriel. [Lmomans 60koBoi
MMOBEPXHOCTHU M TIOJIHOM MMOBEPXHOCTH MPSMOU IMPU3MBI, TUIOIIAIb OCHOBAHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHON
MMpaMU/IbI, TEOpEMa O TUIOMAIU YceuEHHOM mupamMuasl. [Tonstue 06 00bEme. O0BEM TUpamMuabl,
MIPU3MBL.
[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOMICHUS MEXKIY TUTOIIAIIMUA TOBEPXHOCTEH, 00bEMaMu
moa00HBIX Tell. Mepwul npomusoodeticmeus koppynyuu 6 QY. [Ipodunaxmuxa JJJITT.

11 KUIIACC

Tesia BpaleHus

[wimHapuyeckass MOBEPXHOCTb, OOpa3yloIIMe IMIMHAPUYECKONW TMOBEPXHOCTH, OCh
WIMHAPUYECKON TOBepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moBEepXHOCTh, 00pa3yronIre KOHUYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuUIMHA, oOpa3yroolas U OCh; IJIONIAJb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAAh IMOBEPXHOCTH cdepbl. B3ammuoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; mIomanb chepsbl.

N300pakeHne Tes BpalleHus Ha IMII0CKOCTH. Pa3BépTka mHApa U KOHyca.

KomOuHanmu Tten BpallleHHss M MHOIOIPAaHHMKOB. MHOTOTpaHHHMK, ONHCaHHBINM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, FITH TEJIO BPAIICHUSI.

[Tonstue 06 oO0bEme. OcHOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTsus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mapa
U TUIOMIA b CheEpBhl.

[Tonobuble Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAASIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenuss mwimHApa (MapaielbHO W NEPNEHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapayuielbHOE OCHOBAaHMIO M NPOXOJdlIee Yepe3 BeplinHY), cedeHus Imapa. Joze.
Omeemcmeennocmo. Cosecmyv. Punancogvle NUPamuobl.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha rutockoct U B mpocTpaHcTBe. CII0KEHUE M BHIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uyucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIAHApHBIM BekTopaMm. IlpaBuio
napayenenumnena. Pemenne 3aaad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TIPABWIT ICHCTBUH C BEKTOPAMHU.
[IpsamoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumuaTtsl BekTopa. Ilpocreiimue
3aJjayd B KOOpAHMHATaX. YTON MeXIy BekTopamu. CKalisipHOE TNpPOHM3BENECHHE BEKTOPOB.
Bbruncnenue yrimoB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOA IpH
pelIeHNN TeoMeTpruiecKux 3anad. IIpogunaxmuxa JJITT.




3.IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIN9HOCTHBIE  pe3yNbTaThl  OCBOCHUS  NporpaMMmbl  ydeOHoro kypca  «leomerpusi»
XapaKTEePU3YIOTCS:

I'paxnaHckoe BOCIUTaHKeE:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKONH TO3UIMKM OOYYaroIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WJICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM,

0CO3HAHUE OCHOBHbLIX NPAs, 60000 U 00A3AHHOCMEl 2PANCOAHURA, COYUATILHBIX HOPM U NPABUL
MENCTUYHOCINHBIX OMHOUIEHUN 8 NOAUKYILINYDHOM U MHO20KOHGeccuonaibiom obuecmee;
NpeocmasieHue 0 __cnocobax Nnpomueooeucmeus. KOppynyuu, OCO3HAHUE KOPPYRUUU KaK
He2amueH020 A6NEeHUS,

061a0eHUE HAYATbHLIMU HAGLIKAMU A0ANMAayuy 6 Mupe QUHAHCOB8bIX OMHOUIEHUL,

ocosnanue cebs KAk __UYleHa__ceMmbl, obulecmea U 2ocyoapcmed, OCO3HAHUE AUYHOU
OMBEMCMEEeHHOCIU 34 C80U NOCIMYNKIU |

NOHUMAHUE 3HAYEHUS NpAcul_Oe30nacHOCIU_OO0POANCHO20 OB8UNCEHUS, 061A0eHUe VMEHUAMU
PA3IUYAMb _0OPONCHBIEC 3HAKU U_CNed08amb NPAasuiam_0e30nacHo20 _00PONCHO20 O08UNCEHIUA,
UCNOIL306AHUE NOJIVYEHHbIX SHAHUU 8 HCUSHU.

I[MaTpuoTHyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUIMCKOMN TPak1aHCKON HIEHTUYHOCTH, YBKEHUS K MIPOILLIOMY U
HACTOSIIEMY POCCHIMCKON MaTEMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JOCTHKCHHSIM POCCHICKIX
MaTEeMaTUKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTHKCHUN B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoaa;, Cc(hopMHpPOBAaHHOCTHIO
HPABCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOHYHBOTO OyIYIIETO.

IcTeTHYEeCKOoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHHWEM K  MHpPY, BKJIIOYas ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, PacCYXICHUN;, BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acCleKTaM pa3InYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS IPUMEHSTh MaTEMaTHICCKIE 3HAHUS B HHTEPECAX 3JI0POBOTO
u Oe3omacHoro obpa3a >KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE
MUTaHWe, COATAHCUPOBAHHBIN PEXKUM 3aHIATHN W OT/BIXA, PerysipHas (U3HUeCKas aKTHBHOCTB );
buznuecKoro COBEpIIICHCTBOBAHUS, npu 3aHATHIX CIIOPTUBHO-03/TOPOBUTENHHOM
JIEATENHHOCTRIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUIHBIM
chepam mpohecCHOHATBFHON AESITeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHdecKoMy O0Opa3oBaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a7]a4 MaTEMAaTHUECKON HAPaBICHHOCTH.

9Ko0rnYecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTBHIO OIKOJIOTMUYECKON KYIbTYpbl, MOHUMAHUEM BIMSHHUS COIUAIBHO-
SKOHOMHYECKHX IIPOIIECCOB HA COCTOSIHUE NPHUPOJHOW W COIMAIBHOM Cpeibl, OCO3HAHUEM




I00ANFHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJieM; OpUEHTAlMe Ha  MPUMECHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIS pellleHus 3a/ay B 00JIaCTH OKpYXalolle cpelbl, MiIaHUpOBaHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHMMaHUEM MaTeMaTU4YeCKON HayKu Kak cdepbl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4eCKON KyJIbTYpPOU KaK CPeICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO M UCCIIEN0BATENIBbCKYIO JEATENIBHOCTh UHUBUYaIbHO
U B TpYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUS IPOTPaMMbI Y4€OHOTO Kypca XapaKTepU3YIOTCS
OBJIaJICHUEM YHUBEpCAJIbHBIMU [103HABATEIbHBIMU JICHCTBUAMU, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU J€HCTBUSIMH, YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMHU.

1) YauBepcabHble NO3HABATE/IbHbIE IeficTBHs, o00ecnmeunBalT  (opMupoBaHHe
0a30BbIX KOTHHUTHBHBIX IIpoueccoB oO0y4damomuxcs (OCBOeHMEe MeTOA0B MO3HAHMS
OKPY’KaIoLero MHpa; NMpHMeHeHHe JIOTHYeCKHX, HCCJIe0BaTeIbCKUX ONepauuii, yMeHuii
padoraTh ¢ nHpopManmei).

Ba3oBble Jlornueckue AeiicTBUs:

BBISIBIISITH M XapPaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHOILIEHUH MEeXAy HOHATUAMM;, (GOPMYIUPOBATh ONpEAETCHUs TMOHITUN; YCTaHABIHUBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMH, OCHOBAHUS JJIs1 000OIIEHHUS U CPAaBHEHHUS, KPUTEPUU
IPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYJIUPOBAaTh W NpPeoOpa3OBbIBATh CYXACHUS: YTBEpAUTENbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHsl B (haKTax, TaHHBIX,
HaOJIIONEHUAX M YTBEPKACHUAX; MpeasaraTh KPUTEPUH JJsl BBISBIECHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TpsAMBIE M OT
NPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlUIO, TMPUBOAUTH MPUMEPbl U  KOHTPIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJIEHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pelieHus yd4eOHOW 3aiay (CpaBHUBAThb HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpATh HanOoJIee MOIXOASAIIMM ¢ YIETOM CaAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUN HHCTPYMEHT MO3HaHUS; (OPMYIHPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

MIPOBOAMUTH CaMOCTOSITENIbHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHNE MO YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEeKTa, SIBJICHMSA, MpPOIecca, BBIABICHHUIO 3aBHCHUMOCTEH
MeXy 00bEKTaMH, SIBJICHUSMH, POLIECCAMU;

CaMOCTOSITENNbHO (OpMYyIUpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIlEcca, a TaKK€ BBLABUTATh MPEIINOJIOKEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

BBIABIIATH Ae(PUUUTH WH(POpPMAIUK, TAHHBIX, HEOOXOOUMBIX [JIsi OTBETa HAa BOIPOC U IS
peLIeHMs 3a]1a4H;



BBIOMpaTh HH(DOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATH
U MHTEPIPETUPOBATh HH(OPMALIUIO PAa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS;
CTPYKTYpUPOBaTh MH(POPMALUIO, MPEJCTABIATh €€ B pa3IMYHBIX (OpMax, HIUTIOCTPUPOBATH
rpauvecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YuuBepcajibHble KOMMYHHKATHBHbBIE e CTBHA, o0ecne4YnBaOT
c¢(popMHPOBAHHOCTH COLHAIBHBIX HABBIKOB 00y4ar0IIuXCH.

OO0uenne:
BOCIIPHHUMATh ¥ ()OPMYIIMPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSAMH U LENSMHU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IUCBMEHHBIX TEKCTaX, 1aBATh
MOSICHEHHUSI 110 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTHUPOBATh [IOJyYE€HHBIH PE3yJIbTaT;
B X07ie 00CY>KJICHH S 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkK/1aeMO TeMbI, MPOOJIEMBI, pelIaeMoi
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHBIC HA MOUCK PEIICHHUS; CONOCTABIATh CBOM CY)KIEHUS C
CYXKICHHUSIMH JIPYTHX YYaCTHHKOB JUANOra, OOHApyXKUBaTh pa3jivMuude M CXOJCTBO IMO3UIUI; B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh PE3YJNbTaThl PELICHUS 3aJauyM, DSKCIEPUMEHTA, WCCIEAOBAHUS, IPOEKTA;
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAT BRICTYIUICHUS C YUETOM 3a]1a4 MPEe3EHTAIMU U 0COOCHHOCTEN
ayJIUTOPHH.

CoTpyaHunuecTBo:
MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYAIBHON PabOTHI TP PELICHUU
yueOHBIX 3aJay; MPUHUMATh L€Jb COBMECTHOH J€ATEIbHOCTH, IUIAHUPOBATH OpPraHU3aLUIO
COBMECTHON palOThI, pacmpeneNsTh BHIbI pabOT, JOroBapHBaThCS, OOCYXAAaTh IpoLEcC U
pe3ynbTar paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX opMax padoThl (00CykaeHUs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBbI»
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOM JEHCTBUS C IPYTUMH YICHAMU
KOMaH[Ipl; OLIEHMBAaTh KadyeCcTBO CBOEro BKJIaga B OOWMH NPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

3) YHuBepcaJbHbI€e PeryIsiTHBHBIE 1elCTBHS, 00eCIIeYHBAKT (¢opmupoBanue
CMBICJIOBBIX YCTAHOBOK H KM3HEHHBIX HABBIKOB JTHYHOCTH.

Camoopranuzanus:
COCTaBJIATh IUIaH, AJIFOPUTM pELICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpPOJIb:
BJIa/IETh HABbIKAMHU IMO3HABAaTEIbHOM peQIeKCUH KaK OCO3HAHMS COBEpIIAEMBIX JEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAIETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auH;
IPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh ITPH PELIEHUH 33]1a4H, BHOCUTb KOPPEKTUBBI
B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIINOOK, BBISBIEHHBIX
TPYIHOCTEH;
OILICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUIM, OOBACHATh MPUUYUHBI TOCTUKEHUS WU
HEIOCTHKEHHUS Pe3yIbTaToOB AESATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OL[EHKY PHOOPETEHHOMY
OTIBITY.
PACno3Hasamv KOppYnyulo Kaxk coyuanivhoe ssneHue. Pewamsv 3adauu 6ankosckue 6kiadvl u
Kpeoumbi.
0ceausamy ¢ y4enmom 803pacmHulx 0cobenHocmell, HaOopbl MEePMUHO8 U HOHAMUL, UCNONIb3YVEeMbLX
8 O0POHCHOM OBUHCEHUU.

NPUMEHAMb MAMeMamuyecKue sSHanus K Uccied08aHuI0 OKPYHCAouLe20 Mupa (Mooeauposanue

QuzuuecKux npoyeccos, 3a0auyu IKOHOMUKU)
VMeHUe pacno3Hasams KOPPYNyuro Kak COUuaIbHoe aeieHue,
OMAUYAMb ee _Om Opyeux U008 NpecmynieHul,




KDUMUYECKU _ AHAIUUPOSAMb U 0OBeKMUBHO  OUCHUBAMb _MAMepUaibl, CEA3dHHbIE  C
KOPDYRUUOHHBIMU SGJICHUSMU KOPPYIRYUU U OOPbOOIL ¢ KOppynyuell,

npeoCmas/isinG _GOIMONCHOCIU _CHUNCCHUS. KOPPYNUUOHHOCIU 68 DA3IUYHbIX _chepax Hcu3HU
COBPEMEHHO20 POCCULICKO20 00Uecmad.

pewams  3a0a4u__HA __ONpeo0eieHue MUHUMAIbHO20 CPOKA Kpeoumd, YOO0BIEmMEOPIIOULe20
ONpPeOeieHHbIM VCIOBUIM,

0CBOUMb C YYEemMOM 803PACMHbIX 0CODEHHOCMEN, HADOPOS8 MEPMUHOBE U NOHAMUL, UCNONb3YEeMbIX
6 _OOPOINCHOM _OBUNCCHUL U _CNOCOOCMBYIOWUX OANbHEeUUEMY VCHEUIHOMY VC80CHUIO OCHO8
0e30nacH020 NosedeHUs. Ha 00PO2aX;

dopmuposanue npaKkmuyeckux YMeHull neumexo008 u_00umeiei npocmeuux mpancnopmmblx
cpeocms;

dopmuposanue ymenull npocHO3UPOBAMb _C60€ NOBCOCHUE KAK _VYACMHUKA _00POANCHO20
0BUICCHUA,

pacuwuperue 0oue20 kpy2030pa no npodieme 6e30nacHo20 noeeoeHuUs Ha YIUYAx U 00po2ax.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, IJIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CICACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3a/ad4.

OnepupoBaTh MOHATHAMHU: TAPALIEIBHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH.

KrnaccuduiupoBars B3auMHOE pacrloioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAHHBIA yroji, TpaHU JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YroJl ABYTPaHHOTO yIJla; TpaayCcHasi Mepa JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIbII W HEBBIMYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOIbHBIH
napajuiejenumnes, Kyo).

KnaccudumupoBaTe MHOTOTpaHHUKHM, BBIOMpAas OCHOBAaHHUS JJiA  KJIAcCCH(PUKAIIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE IPU3MBI, TapalIeIemUIe/Ibl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHITH PUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONIb3YysI METOI CIIE/IOB.

CTpouTh CEYCHHS MHOTOTPAHHHUKOB METOJIOM CJIE/IOB, BBHITIOJHSTH (BBIHOCHBIC) TIJIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a1aun Ha HaxOXKJIEHUE TEOMETPUUECKUX BEIMYUH 110 00pa3iiamM WM alfOPUTMaM,
MPUMEHSS U3BECTHBIE AHAIMTHUYECKUE METOAbl MPU PEIICHUU CTAaHAAPTHBIX MATEMaTUYECKUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSTHUN MEXTY ABYMSI TOUYKaMH, OT TOYKH JO MPSMOM, OT TOYKHU J0
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOLIIUMUCS NMPSIMBIMHU.

Pemate 3a1aun Ha HaXOXKIEHUE TEOMETPUUECKUX BEIMUMH 1O 00pasiam WK alropuTMam,
MPUMEHSST U3BECTHBIE AaHAIMTHYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MaTEMaTUYECKHUX
3a/lad Ha BBIUMCICHUE YIJIOB MEXKIY CKPCUIMBAIOIIMMUCA MPSAMBIMHA, MEXIy TMpsSIMON U
MJIOCKOCTBIO, MEXAY MIOCKOCTSIMH, ABYTPAaHHBIX yTJIOB.

Beraucisite 00bEMBI U TUIOIMIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHIA) C
MpUMEHEHHEM POPMYIT; BBIYUCIIATH COOTHOIICHHS MEXK Y IJIOMIAASIMK TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMH: CUMMETPHUST B TIPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTH CUMMETPHUH (PUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpumensTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
HPENOJAraoMX HECKOJIBKO IIAroB PEIICHHUs, €CIM YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

[IpuMeHATh TpOCTEHIKe MPOrpaMMHBIC CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAMTH TIPUMEPHI MAaTEeMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOAE U  IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYAIlMUd U
MMPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IIONCKa peuICHuA MaTeMaTN4YCCKHN
copMyaHPOBaHHON MpPOOJIEMbI, MOJACIMPOBATh peabHbIC CHTYal[id Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHATHH U TEOPEM,
anmapata anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIIMYHH.

11 KJIIACC

OnepupoBath NOHATHAMHU: LIUIUHAPUIECKAs TIOBEPXHOCTh, 00pa3yoIIre MIINHIPUYECKOM
MOBEPXHOCTHU; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 0Opa3ylollye KOHWYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pactoiokeHne Ceprl U TNIOCKOCTH.

OnepupoBaTh MOHSTHUSIMHU: IIAPOBONM CETMEHT, OCHOBAaHHE CErMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOMIAM TTOBEPXHOCTEH TENl BpAILCHHs, T€OMETPHUUECKUX Tl ¢
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHMK, BIMCAHHBI B cdepy MW OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJIU TEJIO BpAlllEHUS.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEJI.

N300paxkaTh m3y4aeMble (UTYpBl OT PYKH M C TPUMEHEHHEM MPOCTBIX YePTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHuUs.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NeiCTBUS CI0KEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHSI BEKTOpA HA
YHUCII0, 00BICHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1al0T.

[TpuMeHATH paBUIIO apaIeNienune s1a.

OnepupoBaTh NOHSTHUSAMHU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOMAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cymMMy BEKTOPOB M MIPOU3BEACHHE BEKTOPA HA YMCIIO, YTOJ MEX1Yy BEKTOpaMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBarh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT.

[IpumensTh reomeTpuueckue (akThl [ pPELIEHUS CTepPEeOMETPUYECKHX 3ajad,
IPEOIaraloliuX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemate mpocreiiimye reoMeTpudeckre 3a1add Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.



Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUMX OTHOIICHMM U HAaXO0XJICHHE
FeOMETPUUYECKUX BEIUYMH MO 00pa3lamM WM aJIropuTMam, IPUMEHSST U3BECTHbIE METOJbI MpU
PEIICHUH CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a/1a4.

[IpumeHsTh MpocTEHIIMe MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoauTH mpHUMEpPHl MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJAE U IKU3HH,
pacno3HaBaTh MNPOSIBJICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpyMeHsTh MONydYeHHBbIE 3HAHWS Ha MPaKTHUKE: aHAJIM3UPOBATh pealibHble CUTYAllUUu U
NPUMEHATh  HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIHpOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
anmnapara ajireOpsbl; peniaTtb NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJTUYMH.



4 TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HaummenoBaHue pa3ziesioB U TeM KonnuectBo yacoB DnekTpoHHbIC (IU(PPOBHIE) JlononHuTenpHast

/i IPOrpaMMBbI Bcero | Kontposbabie | [Ipaktuyeckue 00pa3oBaTelbHBIC PECYPChI uHpopManus

paboThl paboTHI

1 BBenenue B crepeoMeTpuio 10 1 4,5 https://resh.edu.ru/subject/17/10/

2 [IpsiMbIe U TUTOCKOCTH B 12 1 55 https://resh.edu.ru/subject/17/10/ | Monumopune
npoctpanctse. IlapamieasHOCTh https://mathb-ege.sdamgia.ru/ KOPPYRYUOHHBIX (hakmopos u
MPSIMBIX | IJIOCKOCTEH ahhexmuenocmu mep

AHMUKOPPYNYUOHHOUL
NOAUMUKU

3 [MeprieH MK YIIIPHOCTD MPSIMBIX 12 6 https://resh.edu.ru/subject/17/10/ | Tpaduyus «nouecmuy,

Y TJIOCKOCTEH NOOHOWEHUSL 0APO8.
IIpasosvle namamuuku
JlpesHeii Pycu.
4 VTibl MKy TPSMBIMHA U 10 1 4,5 https://resh.edu.ru/subject/17/10/ | Monodedxco kak obvexm unu
IUIOCKOCTSIMU https://mathb-ege.sdamgia.ru/ CYOBLEKM 8O3MOICHBIX
KOPPYNYUOHHBIX QeUCmBULL.
5 MHororpaHHUKH 11 1 5 https://resh.edu.ru/subject/17/10/ | Mepwi
nPOMuUBOOeCmals.
koppynyuu ¢ OY.
6 O0BEMBI MHOTOTPAHHUKOB 9 1 4 https://resh.edu.ru/subject/17/10/ | Ilpoghuraxmuxa JJITT.
7 [ToBTOpEHUE: ceueHus, 4 1 15 https://resh.edu.ru/subject/17/10/
PaCCTOSTHHS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 6 0

110 ITIPOTPAMME
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11 KJJIACC

Ne

HanmenoBanue pa3nenoB u Tem

KonmuectBo dacos DnexTpoHHbIe (TUPPOBLIC) JlomoHNTEeNEHAS
n/n [IpOrpaMMBl Bceero KonTtponbsHbie [IpakTyeckue o0pa3oBaTesbHbIE PECYPCHI uHpOpMAIHS
paboTHI paboTEI
1 Tena Bpamenus 12 6 https://resh.edu.ru/subject/17/11/ Hone.
https://mathb-ege.sdamgia.ru/ Omeemcmeennocmo.
Cosecmb
2 OO0bEMBI TEN S 1 2 https://resh.edu.ru/subject/17/11/ DuHarncosvie nNUPamuobl
https://mathb-ege.sdamgia.ru/
3 BekTophl 1 KOOpPIUHATHI B 10 1 4,5 https://resh.edu.ru/subject/17/11/ Ipogunaxmuxa JJJTT
POCTPAHCTBE https://mathb-ege.sdamgia.ru/
4 [ToBTOpeHue, 060OIICHNME, 7 1 3 https://resh.edu.ru/subject/17/11/
CUCTEMATU3ALMS 3HAHUN https://mathb-ege.sdamgia.ru/
OBHIEE KOJIMYECTBO YACOB 34 3 15,5

110 ITPOTPAMME
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