MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/ibHOE YUpPexKAeHue —

IOnunoBckasi cpenssi o0meo0pa3oBarebHAs HIKOJIA

Breimucka

13 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpeIHEr0 00IIero 00pa3oBaHus

PACCMOTPEHO COI''TACOBAHO
METOANYECKOE 00bEINHEHHE 3am. aupekTopa no YBP
yuuTenell ecTeCTBEHHO- C.K. IBoexoHko
MaTeMaTHYECKOTO IIHUKIIa
"29" 08 2023r.
I[Tporokon ey —
P KoBsaneHko  offeamiue
" 28 " 08 2023 NO 1 A COEJE%EPA&O';ATEHbHOEYHPIé)KIJEHME
OT —_— —_— r' - AHﬂpeM - FOAMHOBCKAA CPEAHAA
o OBLUEOBPA3OBATE/IbHAA WKOJA,
Muxannosuy  gemeeny ..,

yueOHoro kypca «I'eomeTpusp)

(0a30BBIN YPOBEHBD)
JUTSL CpeTHero 00111ero oopa3oBaHus

Cpoxk ocBoenusi: 2 roaa (¢ 10 mo 11kimacc)

CocraBurensb: Cyxonap JI.O.,
YUUTENIb MAaTEMATUKHU

Brimucka BepHa 31.08.2023 r.
JupekTop A.M. Kos3aineHko

2023



IHHOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma yuebHOTO Kypca «I'eomerpus» 6a3oBoro ypoBHs it obyuatomuxces 10 —11
KJaccoB paspaboraHa Ha ocHoBe denepasibHOTO TOCYAAPCTBEHHOTO 0Opa30BaTENBHOTO CTaHIApTa
cpenHero oOrmiero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHHM, MPEIbSBISEMBIX K
MaTeMaTu4ecKoMy OOpa30BaHMIO, M TPAJMLUI POCCHIICKOro oOpa3zoBaHus. Peanuzaius mporpamMmbl
o0ecrieunBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIICTCHIIUSMHE, COCTABIISIFOIMMHU OCHOBY JUISI CAMOPA3BHUTHSI U
HEMPEPBHIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTh OOIICKYJIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO
Pa3BUTHS TUYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reoMeTpUu Ha YpPOBHE CpelHero ooimiero oOpa3oBaHUs 00YCIOBIICHA
MPAaKTUYECKOH 3HAYMMOCTBIO METAaNpeMETHBIX W TPEAMETHBIX Pe3yabTaTOB OOYYEeHHUS TEOMETPHU B
HampaBJICHUH  JIMYHOCTHOTO  pa3BUTHUsL  oOywarommxcs,  (QopMupoBaHUS  (QYHKIUOHAIBLHOU
MaTeMaTH4YeCKOH TpaMOTHOCTH, M3Y4YEHMsI APYTUX Y4eOHBIX IuCHUIUIMH. Pa3BuTne y oOyuaromuxcs
MPaBWIbHBIX TPEJCTABIEHUH O CYIIHOCTM M IPOUCXOXKJACHUU TIEeOMETPUUYECKUX abCcTpakuui,
COOTHOUIIEHUHU PEATBHOTO0 W MJICATBHOTO, XAPAKTEPE OTPAKEHUS MATEMaTUYECKOM HAyKOH SIBICHHU W
MPOLIECCOB PEaTbHOrO0 MHpa, MECT€ TeOMETpUM B CHCTEME€ HayK M pOJIM MaTeMaTH4eCcKOro
MOJETUPOBAaHUS B HAyYHOM IMO3HAHUM U B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO
MHPOBO33PEHHUS YUALTUXCS, a TAK)KE KaUeCTB MBILIUICHUSI, HEOOXOAUMBIX JUIsl aAaNTallid B COBPEMEHHOM
oOmiecTne.

I'eoMerpus siBnsieTcss OAHUM M3 0a30BBIX NMPEAMETOB HAa YPOBHE CpeIHEro o01iero o0pa3oBaHus,
TaK Kak o0ecreunBaeT BO3MOXKHOCTb M3Y4€HHs KaK JAUCIMILIMH €CTECTBEHHO-HAYYHOW HANPAaBIEHHOCTH,
TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (POPMUPYEMOE IpPHU H3YyYEHUU OOYdYaIOUIMMMCA TMOHSATHHHBIX OCHOB
Te€OMETPUH U NMOCTPOEHHUHU LIETIOYKH JIOTUYECKUX YTBEP)KICHUHN B XOJ€ PEIIECHHUs F€OMETPHUECKUX 3a/1ad,
YMEHUE BBIBUraTb W OMNPOBEPIaTh T'MIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCA IPU PEIIEHUM 3a7ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHue OpUEeHTHPOBAThCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCeX 00JacTix
NeATeNbHOCTH YeroBeka. OpueHTalus 4eJoBeKa BO BPEMEHHU U NIPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE
€ro COLMAJIBHOrO ObITUA, (hopMa OTpaKEHUs] OKPYXKAIOIIEro MHpPA, YCIOBHE YCIEHIHOIO MO3HAHUSA U
aKTMBHOTO IpeoOpa3oBaHUs  JAEHCTBUTEIbHOCTU. ONlepupoBaHUE IMPOCTPAHCTBEHHBIMM  OOpa3zaMu
0o0beIMHSET pa3Hble BUAbI YUEOHON U TPYJOBOM AEATEIBHOCTH, SABJISETCA OJAHUM M3 IPOPECCHOHATBHO
BaXKHBIX KauyecTB, MO3TOMY aKTyajlbHa 3a7ada (OpMHpOBaHUS Yy OOy4aromMXcs MPOCTPAHCTBEHHOTO
MBIIIUIEHUS] KaK Pa3HOBUIHOCTH 0OPa3HOTO MBIIIJIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K
IIPAKTUYECKOHN AEATEIILHOCTU 10 MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpammbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM ypoBHE OOy4deHHUS —
o0mieo0pa3oBaTebHOE M OOLIEKYIbTYPHOE Pa3BUTHE OOYYarOLIUXCS yepe3 oOecreueHue BO3MOXKHOCTH
IpUOOPETEHUS U UCIIOJIb30BaHUs CUCTEMAaTHUECKUX I'€OMETPUUECKUX 3HAHUHN U IeHCTBUH, crienu(UUHbIX
reOMETPUH, BOZMOKHOCTH YCIIELUIHOT'O IPOI0JDKEHUsT 00pa30BaHMsl 110 CIIEHUATIBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCHOJIb30BAHUEM [€OMETPHUH.

[Iporpamma mo reomeTpuM Ha 0a30BOM ypOBHE IMpeqHa3HaueHa Ui OOYy4arolIuXcsl cpeaHei
IIKOJIbI, HE HWCHBITBIBABUIMX 3HAYMTEIBHBIX 3aTPyJHEHHMH Ha ypPOBHE OCHOBHOTO  OOIIEro
oOpa3zoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JIOJDKHBI OCBOUTH OOIIUe
MaTeMaTU4YeCKUe YMEHHs, CBS3aHHbIE CO CIEUU(HUKON TIeOMETpUHd M HEOOXOAMMBIE Ul KU3HHU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh W3YYHTh F€OMETpUI0 Oojiee Tiry0oKo,
€ClIi B JajJbHEHIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKMX 3HAHMSIX B MPO(ecCHOHATBHOM
NESITEIEHOCTH.

JloCTIKeHHe 1eJM OCBOGHUS MpOorpaMMbl OOECTIeUMBAETCS PELICHHEM COOTBETCTBYIOLIUX
3agau. [IpuopureTHbIMU 3a7a4aMu OCBOeHUs Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11 kiaccax
SBIISIFOTCSI:

(dbopMuUpOBaHHE TPEACTABIEHUS O TEOMETPUM KaK 4YacTH MHPOBOM KyJIbTYpbl M OCO3HaHHME €&
B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;



dbopMHUpOBaHHE TPEICTABICHHUS O MHOTOTPAHHUKAX M Telax BpAlIEHUS KaKk O BaKHEHIIHNX
MaTEMaTUYCCKUX MOACIIAX, ITO3BOJIAOIINX ONMUCBIBATL U U3YyUaTh PA3HBIC SABJICHUA OKPYIKAIOMICTO MHPA,
(dbopMHUpOBaHHE YMEHUs PACIIO3HABATH HA UEPTEkKaX, MOJEISIX M B PEAIbHOM MHpPE MHOTOTPAHHUKH U
TeJa BpalleHUs;

OBJIaJICHUE METOaMHU PEIICHUS 33724 Ha TIOCTPOCHUS Ha M300PaKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
(bOpMI/IpOBaHI/IC YMCHHA ONICPUPOBATH OCHOBHBIMHU IMOHATHUAMKU O MHOTOI'PAHHUKAX W TCJIaX BPALICHUA U
X OCHOBHBIMU CBOfICTBaMH;

OBJIAICHUC aJITOpUTMAaMU PpCHICHUA OCHOBHBIX THIIOB 3a/a4, (1)OpMI/IpOBaHI/IC YMCHHA MIPOBOJUTDH
HECJIOXKHBIE J0Ka3aTEJbHbIE PAacCY)KJIEHUS B XOJE pEIICHUS CTEPEOMETPUYECKHUX 3aJad M 3a7ad C
IMPAKTUICCKUM COACPKAHNECM

pa3BUTHE WHTCIUICKTYAIBHBIX MW  TBOPYECKHX CIIOCOOHOCTEH OOy4arommxcs, TO3HABATEILHOM
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMGHI/If/'I, KPUTHYHOCTH MBIIIJICHHA

dbopmupoBaHre (PYHKIIHMOHAIBHOW TPAMOTHOCTH, PEJIECBAHTHONM TE€OMETPHHU: YMEHHUE pAaclO3HaBaTh
MMPOSABJICHUSA TCOMETPUUCCKUX HOH?ITPII7[, 00BEKTOB U 3aKOHOMCpHOCT€ﬁ B PCAIbHBIX KU3HCHHBIX
CUTyallMsiX W TpU U3YYEHUU JIpYyrUX Y4YEOHBIX [PEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYITHPOBATh MX Ha SI3BIKE T'€OMETPUU M CO3/1aBaTh T'€OMETPUYECKHE MOJIEIIH,
MIPHUMCHSATH OCBOEHHEIN FGOMGTpI/I‘IeCKI/Iﬁ amrmapar i pCeuICHUA IMPAKTUKO-OPUCHTHUPOBAHHLIX 3aaay,
HUHTCPHIPCTUPOBATE U OUCHUBATD IMOJTYYCHHBIC PE3YJILTAThI.

OTANYUTEIHLHON 0COOEHHOCTRIO MporpamMmsal ABJIACTCA BKIIIOUCHUEC B KYPC CTCPECOMCETPHUU B HAYAJIC
€ro M3y4Y€HHA 3aJad, pCIIacMbIX Ha YPOBHC HHTYWTHBHOI'O IIO3HAHUA, H OHpeJIeJ'IéHHI)IM O6p330M
OpraHnu3oBaHHasA pa60Ta Haa HUMH, 4YTO CHOCO6CTBy}OT Pa3BUTHUIO JIOTUYCCKOr0 M IMPOCTPAHCTBECHHOI'O
MBIIIJICHUA, CTUMYJIUPYET TIIPOTCKAHHUEC HWHTYUTHBHBIX IIPONECCOB, MOTHUBUPYCT K )I&HBHGIZIHGMY
W3YYEHHUIO MpEeMETA.

[Ipennourenre oTna€TCsl HATJIAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHHsI, TO €CTh TEOPETHUECKUE
3HaHMUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IIPAKTHUECKOH JesTenbHOCTH. Pa3BuTHe
MIPOCTPAHCTBEHHBIX MPEACTABICHUN Y ydallUXcs B Kypce CTEPEOMETPUU MPOBOIUTCS 3a CUET PEIICHHS
3alad Ha CO3/JaHHE MPOCTPAHCTBEHHBIX OOPa30B W 3aJady Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpaza MPOBOAUTCSA C ONOPOM Ha HArJISAHOCTh, a ONEpHUpOBaHHME 00pa3oM — B
YCIIOBHUSAX OTBJICUYEHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEepPHKAHUS.

OcHoBHBIE coaepkaTenbHble TUHUKM Kypca «l'eomerpum» B 10—11 kmnaccax: «MHOrorpaHHUKWY,
«[IpsiMmple ¥ TJIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHus», «BekTopsl © KOOpAMHATHI B
npoctpancTBe». opMupoBaHUe JTOTHUECKUX YMEHHM paclpeaessieTcsl He TOJBKO MO COAepkKaTelbHbIM
JUHUSAM, HO U 110 ToAaM 00ydeHHs Ha YPOBHE CPEAHEro 0011ero oopa3oBaHusl.

Copep:xanrie oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3ylbTaTaM OCBOCHHUS paboueit
MIPOrpaMMBbl, PacCHpeleN€HHbBIM IO ToJaM OOYy4YeHHs, CTPYKTYpUpPOBaHO TakuM o00pa3oM, 4YTOOBI
OBJIaJICHUE TEOMETPUYECKUMH TMOHSITUSIMH UM HaBBIKAMHM OCYILECTBJSUIOCH IOCIENIOBATEIBHO H
MOCTYNATeNbHO, C COOJMIOACHUEM MPUHLMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIOYAIHUCH B
OOLIYyI0 CUCTEMY T'€OMETPHUYECKUX MPEACTAaBICHUI 00yJaromuxcs, paciupsas U yrayomnsas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

®opmbl yuéTa padoyeil mporpaMMbl BOCIUTAHMSA B pado4eil mporpaMMe no MareMaTnke
PaGouas mporpaMmMa BOCIIMTAaHUSI IIKOJBl Peau3yeTcs B TOM YHCIIE U Yepe3 UCII0JIb30BAHNE
BOCITUTATENFHOTO MOTEHIIMANIA YPOKOB T'€OMETPHH. JTa paboTa OCYIIECTBISIETCS B CleAYOUUX (hopmax:

e JloOyxnenue oOydaromuxcs cOOMIOAATh HA ypOKe OOLIETPUHSTHIE HOPMBI TOBEICHHUS, MpaBUia
OOIIIeHUs CO CTapIIUMHU (TIeJarorn4ecKuMu pabOTHUKAMU) U CBEPCTHUKAMU (00yJarOIIUMUCS ), PHUHIIUTIBI
y4eOHOI TUCIUITIMHBI U CAMOOPTaHU3AIHH.

e [lpuBneueHre BHHMMaHHUS OOYYAIOIIUXCS K IICHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBIICHUI, COOBITHIT Yepes:
— oOpailieHre BHUMaHUS Ha Onorpaduul y4eHbIX, CBSI3aHHBIX C M3y4aeMbIMU B JIaHHBI MOMEHT TeMaMH,
Ha TOT BKJAJ, KOTOPBI OHM BHECIM B Pa3BUTHE HAIIeld CTpaHbl U MHUpPA, HA JOCTOWHBIC MOJPaKAHUS
MIPUMEPHI UX KU3HU, HA MOTUBBI UX TIOCTYITKOB.

e lcnosnb30BaHME BOCIUTATENBHBIX BO3MOYKHOCTEH cojepKaHUsl y4eOHOro ImpeaMmera JUist
¢dopmupoBaHHs Yy  OOYdYalOIIMXCS  POCCHHCKUX  TPAJULIUOHHBIX  JYXOBHO-HPaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOUIMX 3a7ad Ul pPELIeHHusi, MpoOJIeMHBIX
CUTYyaLUi JU1sl 00CYXIEHUS B Ki1acce.



e VuunmmnpoBanue oOCYKACHU, BHICKa3bIBAaHUN CBOEr0 MHEHHs, BHIPAOOTKH CBOETO JTMYHOCTHOTO
OTHOIICHHUS K U3y4acMbIM TEMaM.

® Bxio4yeHue B YPOK HWIPOBBIX MPOLEAYp, KOTOpble IOMOTalT MOAJEpKaThb MOTHUBALIUIO
00yJaronmxcs K NOTy4SHHUIO 3HAHUH, HAT)KUBAHHIO TTO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHHUH B Kilacce,
MIOMOTAIOT YCTAHOBIICHHIO JOOpOKeTaTeIbHON aTMOCc(epsl BO BpeMsl ypoKa.

e [IpuMeHeHHE HAa YpPOKE MHTCPAKTHBHBIX (OpPM pabOThI, CTUMYIHPYIOIIMX IT03HABATEIHHYIO
MOTHBAIUIO O0YJIAFOIIUXCSL.

e [IpuMeHeHHe TPYNIOBOW pPabOTHI WM PabOTHl B Mapax, KOTOPHIE CIOCOOCTBYIOT pa3BUTHIO
HaBBIKOB KOMaH/IHOW pabOThl M B3aUMOJIEUCTBUIO C JPYTUMHU 00Y4atOLIUMUCS.

® BpiOOp U HCMOIB30BAHUE HA YPOKAX METOJOB, METOIMK, TEXHOJOTWUH (METOIpl (HhOPMHPOBAHUS
CO3HAHUS JIMYHOCTU: YOEKJEHHE, pa3bsiCHEHWE, BHYILIEHUE, ITUYECKUE Oecellbl; METOJbl OpraHu3aluu
NESITeNbHOCTH: MPUYYEHHE K BBINOJHEHUIO TpeOOBaHMUN; METOJbl KOHTPOJIS, CTUMYJIUPOBAHUS U
MOTHBALIMU:; METOABl KOHTPOJS, CAaMOKOHTpOJI, CaMOOLIEHKH B BOCHHUTAHUM), OKa3bIBAKOLINX
BOCIIUTATENIBHOE BO3JICHCTBUE HA JIMYHOCTh B COOTBETCTBHM C BOCIHTATENIBHBIM HJICAJTIOM, LEIBI0 M
3a/1a4aMH BOCITUTaHUS.

e lHunuupoBaHHWE U TOJJEPXKKAa MCCIEIOBATEIbCKON JESITEIbHOCTH IIKOJIBHUKOB B (opme
OpraHu3aly TPYNIOBBIX U HMHIMBHUIYaIbHBIX MHHU-HCCIIEOBAHUM, BKIIIOUEHHE B YPOK Ppa3IMYHBIX
UCCIIEZIOBATENIbCKUX ~ 3aJJaHMM, 4YTO JaeT BO3MOYKHOCTh  OOydaroluMcsi TIpUOOpPEecTH  HaBBIKU
CaMOCTOSATEJIBHOTO PELICHUs TEOPETUYECKO MpoOiemMbl, reHepupoBaHus U OGOpMIIEHUS] COOCTBEHHBIX
TUIIOTE3, YBAXKUTEIBHOTO OTHOIIEHUS K UY)KUM HIESM, IMYOJUYHOTO BBICTYIUICHHUS, apIyMEHTUPOBAHUS U
OTCTalBaHUS CBOEH TOUKH 3PEHUSL.

® VCTaHOBJICHHE YBa)KUTEJbHBIX, IOBEPUTENLHBIX, HE()OPMAILHBIX OTHOIICHUNA MEXy YUYUTEIEeM U
y4e€HUKaMU, CO3JaHUE Ha YPOKAaX SMOLIMOHATILHO-KOM(POPTHOM CpeIbl.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoauTcs 2 yaca B Henento B 10 kitacce u 1 yac B Henento B 11 kiacce,
BCEro 3a JiBa rojia ooyuenus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeomeTpuun. Touka, mpsimasi, IUIOCKOCTb, HpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IMOCTPOCHUM CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHU U CIEACTBUS U3 HUX.

B3anMHOe pacnonoxeHue TMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECH, NapajlUIebHbIE H
CKpeluBaroImuecs npsMele. [lapaiensHOCTh NPSMBIX U IJIOCKOCTEM B IIPOCTPAHCTBE: MapalIC/IbHbIC
IIpsIMBIE B IIPOCTPAHCTBE; NAPAJLIEIBHOCTD TPEX MPAMBIX; IAPAJUIEIBHOCTD MPSAMOU U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMU; YTOJl MEXKJy IPAMBIMU B IpocTpaHCTBE. [lapauiebHOCTh IIOCKOCTEN:
NapajuleIbHbIe IUIOCKOCTH; CBOMCTBA IapajuIeIbHBIX IUIOCKOCTel. [IpocTeimme npocTpaHCTBEHHBIE
¢burypsl Ha INIOCKOCTU: TE€TpadAp, KyO, napasuielenune; NOCTPOEHUE CEUEHUH.

[lepneHMKYISIpHOCTh NPAMOW M IUIOCKOCTH: IEPHNEHIUKYJISIPHBIE IPSAMBIE B IPOCTPAHCTBE,
MpsiIMblE MapajjieNibHbIe U MEPHEeHAUKYISIpHbIE K IIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH HPSIMOU U
IJIOCKOCTH, T€OpeMa O MPSIMOW MEPHEHIUKYISIPHOW IIOCKOCTH. YIJIbI B IIPOCTPAHCTBE: YIOJ MEXIY
MpSIMOM M IIOCKOCTBIO; JBYIPAHHBIM yroJ, JUHEHHBIM yros AByrpaHHoro yria. Ilepnenaukynsap u
HAaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM O IJIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTb. [lepneHIuKyIIpHOCTh IUIOCKOCTEH: MPHU3HAK TMEPHEHIUKYISIPHOCTH JBYX
mIockocteil. Teopema o TpEX MEepNeHANKYISIpaX.

MHOrorpaHHUKHU

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE W HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS IPU3MBI;
npsiMasi ¥ HakJIOHHas TpuU3Mbl; OOKOBas W TIOJHAs TMOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
IPSIMOYTOJIBHBINA MapajuleNIeNIANe]] W ero cBoucTBa. Ilupammpa: N-yroyibHas nMpaMuja, I'paHd U
OCHOBAaHME IUPaMHU/JIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS M YCEUEHHAS TMpaMHJIA.
OneMeHTBI IpU3MBbI U TUpaMu bl [IpaBuIbHBIC MHOTOIPAHHUKH: ITIOHATHE NPABUIBHOIO MHOTOTPAaHHMKA;
IIpaBWIbHAA NPU3Ma W IPABWIbHAA NUPAMMA; IPABWIbHAs TPEYrojbHAas NUPaMUJa W INPABUIBHBIN
TeTpa’rap; KyO. IlpeacraBieHue o NpaBHIBHBIX MHOTOTPAaHHMKAX: OKTadAp, NOJAEKAdIp M HMKOCAdIP.
Ceyenust npu3Mbl ¥ MIUPAMUIBIL.

CuMMeTpHs B NPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, NPSAMOU, IUNIOCKOCTH. DIEMEHTHI
CUMMETPUHU B NUPAMUJAX, [IapajuIeIeuIIe[aX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluncienue 37€MEHTOB MHOIOIpaHHHMKOB: péOpa, auaroHanu, yrisl. [lmomanas OGokoBoii
MIOBEPXHOCTH M IOJHOH IOBEPXHOCTH MNPSAMOW HPU3MBI, IJIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOM
IIOBEPXHOCTU MpsiMOil  mpu3Msl. [lnomans OOKOBOM MOBEPXHOCTM M IMOBEPXHOCTU MPABUIBHOMN
UpaMuzbl, TeopeMa o Iuomanu yced€éHHoil nupamujsl. [Tonarue o6 o0béme. OOBEM nHMpamMuBbL,
IIPU3MBI.

ITonoOHble Tena B mpocTtpaHcTBe. COOTHOLIEHUST MEXIY IUIOMAASIMU MOBEPXHOCTEH, 00bEMaMu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[Munuuapudeckass  MOBEPXHOCTb,  OOpasylomue  HWIMHAPUYECKOM  MOBEPXHOCTH,  OCh
LWIMHAPUYECKON nmoBepXHOCTH. L{MauHap: ocHOBaHHS M OOKOBas MOBEPXHOCTh, OOpasyrollas U OCh;
IUI0IA/Jb OOKOBO 1 MOJHOM MOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOU
noBepxHocTU. KoHyc: OCHOBaHMEe M BepllnMHa, oOpasyomias ¥ OCh; IUIOIA[Ab OOKOBOW M MOJIHOMN
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIollie U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, 1uamMeTp; IIomaab HOBEpXHOCTH cdeprl. B3aumHoe pacnonoxenue
cdepsl U IIOCKOCTH; KacaTelbHasl IJIOCKOCTb K cepe; MmIomaab chepsl.

N3006pakeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BEépTka HMIMHIpa U KOHYCA.

KomOuHanmu Tten BpamieHUsi U MHOTOIPaHHMKOB. MHOTOTpaHHMK, OIMMCAaHHBIA OKOJIO CQepsl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK, UM TEJIO BPAILICHHS.



[Tousitne 06 o0bEMe. OcHOBHBIE CBOWCTBA 00BEMOB Teld. Teopema 00 00BEME MPSMOYTOIHHOTO
napajuienenunena u cieactsus u3 He€. O0vEM mumuHApa, KoHyca. O0bEM mapa u mionamb chepsl.

[TonoOusie Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY IUIOMAASIMU MOBEPXHOCTEH, 00bEMaMu
MOT0OHBIX TEI.

Ceuenust mwinHApa (IapajuleIbHO U INMEPHEHIUKYISIPHO OCH), CEUeHUs KOoHyca (mapaieiabHOe
OCHOBAHUIO U IPOXOJILEE YEPE3 BEPILNHY), CEUEHUS 111apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha m1ockocT U B npocTpaHcTBe. ClI0)KEHUE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha yucio. Paznoxenne BEKTOpa 1o TpEM HEKOMILIaHapHBIM BekTtopam. [IpaBuiio
napajurenenunena. Pemenue  3ama4,  CBA3aHHBIX € [IPUMEHEHMEM  IIPaBWI  JIEMCTBHA €
BekTopamu. [IpsmoyronpHas cucreMa KoopauHar B npocrpaHcTBe. KoopanHate! Bekropa. IIpocreinme
3alauyd B KOOpAMHATax. Yroil MexJy BekTopaMu. CkalsipHOE NpOU3BEICHHE BEKTOPOB. BoluncieHue
VJIJIOB  MEXAYy TPSAMBIMH W IDIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIA ~ METOJ TP  pElIeHUU
reOMETPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE  pE3yabTaThl OCBOCHHS TpOrpaMMbl  ydyeOHOTO Tmipeamera «MaTemaTukay
XapaKTEPHU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW TMO3HMIIUM OOYYArOIIErocss KaK aKTHUBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYP, SBJICHHHA, TPOLICYP TPAKTAHCKOTO 0OIecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLIMATIbHBIMUA HHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIMSIMU U Ha3HAUECHUEM.

IlaTpuoTnyeckoe BocnuTaAHHE:

c(hOpMUPOBAHHOCTBIO POCCHICKON T'pakJIaHCKOW HUIACHTUYHOCTH, YBaXXEHUS K TPOIUIOMY U
HACTOSIIIEMY POCCHUHCKON MaTeMaTUK{, IEHHOCTHBIM OTHOIIEHHEM K JOCTHDKEHHUSIM POCCHICKUX
MaTE€MaTUKOB U POCCUMCKONW MAaTeMaTHYECKOW IIKOJIbI, K MCIOJb30BAHUIO ATUX TOCTHKEHUN B IPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOT 0 BOCIIUTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; chOpMHPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, TUYECKOrO IMOBEJCHHMS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM IOCTHKEHHH HAayKu U
NesITeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUHMBOTO OyayILEro.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUICHHEM K MHpPY, BKJIIOYas SCTETHKY MaTEeMaTHUYeCKHX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3aJay, pELIeHUHN, pacCyXIACHUN; BOCIPUUMYHBOCTHIO K MATEeMaTHMYECKUM acleKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA.

Du3nvyecKoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUS MPUMEHSAThH MaTeMaTHYeCKHWe 3HaHHS B HHTEpecax 3J0pOBOTO H
6e3omacHoro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO (34O0POBOE MUTAHHE,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATUN M OTIbIXa, peryispHas ¢u3nyeckas aKTUBHOCTb); (DU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSX CHOPTUBHO-03JOPOBUTENIBHOMN JEATENBHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K pa3lu4HbIM chepam
npodeccHoHAbHON JEeATENbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW U €€ NPUIIOKEHUSMHU, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oydymied mpodeccun W peaTu3oBbIBATH COOCTBEHHBIE KHU3HEHHBIC
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTUUECKHX 3a/1a4y
MaTeMaTH4eCKO HAMpaBJIE€HHOCTH.

JK0JI0THYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO ~ DKOJIOTMYECKOM  KyJAbTYphl, MOHUMAHHEM  BIHUSHUS  COIMAIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOJHON M COIMAIBHOMN Cpefibl, 0CO3HAHUEM TI00aIbHOTO
XapakTepa JKOJIOTHUECKUX MpoOJieM; OpHEHTalMell Ha NPUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUU s



penieHust 3a1a4 B 00JACTU OKpYXKAlOUIeH Cpefibl, MJIaHUPOBAHUS MOCTYNKOB M OIEHKH X BO3MOXKHBIX
MOCJIEICTBUM ISl OKPYXKAKOIIEH CPEBI.

I{eHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH M OOIIECTBEHHOW MPAKTUKH, TOHMMaHUEM MAaTeMaTHYeCKOW HayKh Kak cQepbl UYel0BEYECKOM
JEATEIIbBHOCTH, ATANlOB €€ Pa3BUTUS U 3HAYMMOCTH JUIA PA3BUTHS LIMBUJIM3ALMU; OBJIAJICHUEM S3bIKOM
MAaTEMaTUKA M MaTeMAaTU4YeCKOW KyJIbTYpOM KakK CpEICTBOM TIO3HAHUS MHUpPA; TOTOBHOCTBIO
OCYILECTBJIATh NPOECKTHYIO U HUCCIIEN0BATENbCKYIO AEATEIbHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHBIE PEe3yJIbTaThl OCBOCHHS IMPOrpaMMbl y4eOHOTO TpeameTra «MaremaTukay
XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMH HO3HABAMEIbHBIMU OCliCEUAMY, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OetICIBUAMU, YHUBEPCAIbHbIMU PeCYIAMUBHBIMU OeUCMBUAMUL.

1) Vhusepcanvnole nosnasamensvhole oeiicmeus,  obecnewusaiom  Gopmuposanue  6A306bix
KOZHUMUBHLIX NPOYecco8 obyuarwuxcs (oceoenue Memooo8 NOZHAHUSL OKPYXICarwe2o mupd;
npuUMeHeHUe 102UIeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ ungopmayuet).

Ba3oBble joruyeckue neicTBus:

BBEISBIISAITh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB, TOHITHH,
OTHOIICHHUI MEX Ty OHATHSIMHA; (POPMYIIUPOBATH ONPEACTICHUS TIOHATHH; yCTaHABINBATE CYIICCTBCHHBIN
MIPU3HAK KJIACCU(UKAIIUN, OCHOBAHUS JIJIs1 000OIICHHS M CPABHEHHUS, KPUTEPHUN TTPOBOAMMOTO aHAIIN3A;
BOCIIPHHUMATh, (DOPMYIUPOBATh U MPEOOPA30OBHIBATh CYXICHUS: YTBEPAUTCIbHBIC M OTPHUIATCIBHBIC,
eIMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE;

BBISIBIISITh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TIPOTHBOpEYHs] B (paKTax, JAHHBIX,
HAOJIOIGHUSIX M YTBEPXKICHHSIX; IMpelyiaraTb KPUTEPUW Ui BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeTaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENBHO JO0Ka3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPKIACHUW (MpsIMBIE W OT
MPOTHBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPHBOIUTH MPUMEPHl W KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIC CY)KJICHUS U BBIBOIBI;

BBIOMpATh CIIOCOO perieHust ydyeOHOW 3a1aun (CpaBHHMBATh HECKOJILKO BAPUAHTOB PEIICHUS, BHIOUPATH
Han0oJIee MOAXO NN C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

UCIOJb30BaTh BOMPOCH KaK HCCIIEIOBATEIbCKHIA HMHCTPYMEHT MO3HaHUS; (HOPMYJIHPOBATH BOIPOCHI,
buKcHpyOIIue TPOTUBOPEYHE, PoOIeMy, yCTaHABIMBAThL KCKOMOE U JIaHHOE, (pOpMUPOBATh TUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

MPOBOJIUTh CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, KCCICIOBAHUE TI0 YCTAHOBIICHHIO
0COOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHUS, NPOIECCa, BBIABICHHIO 3aBUCHMOCTEU MEXIy
00BEKTaMH, SIBJICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITEIILHO (pOPMYIHUPOBATh 0OOOIIECHHUS ¥ BBIBOJBI 10 Pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIIEIOBAaHUS, OIICHUBATh IOCTOBEPHOCTbH MOJTyYCHHBIX PE3YJIBTATOB, BHIBOJIOB U 0000IICHHIA;
MIPOTHO3UPOBATh BOBMOXKHOE Pa3BUTHE MPOIECCa, @ TAKIKE BBIIBUTATh MPEIIOI0KECHUS O €T0 Pa3BUTUU B
HOBBIX YCJIOBHSIX.

Padora ¢ undpopmanueii:

BBISBIIATh JeUIMTH WHPOPMALIUHU, JTaHHBIX, HEOOXOJUMBIX I OTBETa HAa BOMPOC W ISl PEIICHHS
3aJ1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHMKOB DPA3IMYHBIX THUIIOB, aHAIM3HUPOBATh, CHUCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U OPM MPECTABICHUS;

CTPYKTYpPUPOBATh UH(OPMAILINIO, TPEJICTABISITH €€ B PA3IMYHBIX (JopMax, UILTIOCTPUPOBATH TpaPUUecKu;
OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TTO CAMOCTOSITENIBHO COPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanbhvle KOMMyHUKAmMugHbvle 0eticmeus, obecneuusaiom chopmupogannocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0wmenne:



BOCIIPUHUMATH U (POPMYIHPOBATH CYXKJEHHUS B COOTBETCTBHM C YCIOBHSIMHU W LEISAMH OOIICHHS; SICHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 XOJ1y PEIICHHS 3a/1a9l, KOMMEHTHPOBAThH TIOJyYCHHBIN PEe3yiIbTaT;
B X0J€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIAaeMOW TEMbI, MPOOJIEMBI, pelacMoi
3aJaud, BBICKA3bIBaTh WJEH, HAILCJIEHHBIE HAa MOWCK pPELICHHS; COMOCTaBISATh CBOM CYXICHHUS C
CYXKJCHUSAMH JIPYTMX YYaCTHUKOB JWanora, OOHapyXWBaTh pa3IHude W CXOACTBO MO3UIUH; B
KOPPEKTHOH (opme (HopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;
MPEJCTABIATh PE3YNIbTaThl PEIICHUS 33aJauH, YKCIIEPUMEHTa, UCCIICAOBAHMUS, MPOEKTa; CAMOCTOSITEIBHO
BBIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3a]a4 MPEe3eHTAIlH U 0COOEHHOCTEW ayIuTOPHH.

CoTpyaHnuecTBo:
MOHMMATh W WCIOJIh30BaTh IMPEHMYIIECTBA KOMAHJIHOW M WHIUBUAYAILHONH pa0OThI MPHU PEIICHUU
y4eOHBIX 3aJa4; MPUHAMATh 1IeJb COBMECTHOH JESTeNbHOCTH, INIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpenensaTh BUABI paldOT, MOTOBApPHBATHCS, OOCYXKIATh NPOIECC MW pPe3yabTaT padoTHI;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBHIX (Popmax paboTel (0OCyXaeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBITIONHATH CBOKO YacTh Pa0OThI M KOOPIWHUPOBATH CBOHM JCHCTBUS C JPYTHMMH YJICHAMH
KOMaH/IbI; OI[CHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA MPOJIYKT MO KPHTEPHSIM, CHOPMYITHPOBAHHBIM
Y9aCTHUKAMH B3aUMO/ICHCTBHSL.

3) Vuusepcanvhoie pecynamuensle oeticmausi, obecneuusarom dopmuposanue CMBICTI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:
COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 33]]a9H, BRIOUPATh CIIOCO0 pElIeHus ¢ y4ETOM UMEFOIITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb:
BJIaJIETh HABBIKAMU IIO3HABATENbHOM pedUIeKCHM KaK OCO3HAHMSI COBEpPIIAEMbBIX JIEHCTBUM U
MBICIIUTENBHBIX TPOIECCOB, HX PE3YyIbTATOB; BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa perieHusl MaTeMaTHYecKon 3a/1auu;
MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IMpPH PEIICHUHU 3a/adi, BHOCUTb KOPPEKTUBBHI B
NeSITeNbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;
OIICHUBATh COOTBETCTBHUE pE3ylbTaTa LEIHM M YCIOBHUSM, OOBACHATH MNPUUMHBI JOCTHXKEHHUS WU
HEJOCTHKEHUSI pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OmnepupoBaTh HOHATHAME: TOYKA, IPsAMast, ITNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIESIICTBUS U3 HUX IPU PEIICHUU FeOMETPHYECKUX 3a/1aY.

OmnepupoBaTh NOHATHAMU: APALIETBHOCTS H NEPIECHANKYISPHOCTD MPSIMBIX U IJIOCKOCTEH.

Knaccudumnmposars B3auMHOE pacrioyioKEHUE IPSIMBIX U IFIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATHSAMMU: IBYTPAHHBINA yroJl, FpaHH ABYTPaAHHOTO yria, pedpo JBYIpaHHOIO Yria;
JMHEWHBINA yroJj IByrpaHHOTO YIJia; TpajlycHasl Mepa JABYTPaHHOTO yria.

OnepupoBaTh HNOHATHAMH: MHOTOTPAaHHMK, BBINYKJIBIA M HEBBITYKJIbII MHOTOIPAHHUK, 3JIEMEHTHI
MHOTOI'paHHHKA, IPABUIIbHBIN MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (MUpaMUa; NpU3Ma, NPSAMOYTOJIbHBIN
napasenenunes, kyo).

KnaccugunupoBaTb MHOTOTPaHHHMKH, BBIOMpas OCHOBaHUS Ui KilacCU(UKAIMM (BBIITYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHMKH; TPaBWIbHbIE MHOTOIPDAaHHUKH; NpSAMble M HAKIOHHBIE TPHU3MBI,
napaJiesIenune sl ).

OnepupoBaTh NOHATUSAMH: CEKYIasl MJIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHUM, UCTIONIBb3YS METO/I CIIE/I0B.

CTpouTh Ce4eHHss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH
U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.



Pemarp 3amaun Ha HaX0XJIEHUWE TIEOMETPUYECKUX BEIMYMH MO 00paslaM WIH alroOpUTMaM,
IIPUMEHSSI U3BECTHBIC AHAIMTUYECKUE METOBI IPU PELICHUH CTAaHAAPTHBIX MAaTEMaTHYECKHUX 3a]ad Ha
BBIYUCIICHUE PACCTOSIHUN MEXKIYy IBYMs TOYKaMU, OT TOYKHU JI0 NPSMOM, OT TOUKH [0 IIJIOCKOCTH, MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJIEHUE TIEOMETPUYECKUX BEIMYMH MO 00pasliaM WIM alroOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METOMBI IIPU PELICHUU CTaHAAPTHBIX MAaTEMaTUYECKUX 3a7ad Ha
BBIYUCIICHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPAMBIMHM, MEXIY IPSIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB.

Bbruncnate 00bEMBI UM IUIOIAAM IOBEPXHOCTEM MHOIOIPAHHUKOB (IpU3Ma, NUpaMuja) C
MIPUMEHEHHEM (QOPMYJ; BBIUUCIATH COOTHOLIEHMSI MEXIYy IUIOIIAJsIMU IOBEpXHOCTEH, O00BbEMaMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTh CHUMMETPHHU;
LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBeIBaTh M HMHTEPHPETUPOBATH HHGMOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

[IpumeHsaTh reoMeTpuyeckue (PaxThl JUIsl PelIeHUs] CTEPEOMETPUUYECKUX 3ajad, MPEeANoIaraoumx
HECKOJIbKO LIaroB PeleHus], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

[IpuMeHATH NpocTeNlne MPOrpaMMHBIE CPEACTBA M AJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOoMTE NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE M >KU3HH, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CUTYallUH U IIPUMEHATH
M3YYEHHbIE TOHSTHSA B Tpoliecce MOMCKAa pEelIeHHs] MaTeMaTW4yecKu cGOpMYIUPOBAHHON NpPOOIEMBI,
MOJIENIMPOBATh pEAIbHBIE CHUTYAallMM Ha S3bIKE TI'E€OMETPHUH, HCCIEN0BAaTh IMOCTPOCHHBIE MOJEIH C
UCIOJb30BAHUEM TE€OMETPUYECKUX IOHATHM M TeopeM, ammnapaTa aiareOphl; pelaTh MpaKTHYECKUe
3a/1a4y, CBA3aHHbIE C HAXOKIECHUEM I'€OMETPUYECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh MOHATHSIMM: UWIMHIPUYECKAss IOBEPXHOCTh, O0Opa3ylolue HIUIHHIPUYECKON
MOBEPXHOCTH; LMIUHAP; KOHUYECKAs MOBEPXHOCTh, OOpa3yrolue KOHUYECKOW MOBEPXHOCTU, KOHYC;
cepuyecKkas MoBEPXHOCTb.

PacrnioznaBath Tena BpaiieHus (LHJIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOJTYYSHHUSI TEJ BpallleHUsI.

Knaccuduimposars B3auMHOE pacioioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBONH CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA CETMEHTA; LIapOBOl
CJIOM, OCHOBaHHE IAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI UM TUIOMIATM TOBEPXHOCTEH Ted BpallleHUs, TE€OMETPHUUYECKHUX Tel C
pUMeHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIIMCAHHBIM B chepy UM OMUCAHHBIA OKOJO CQepsl;
cdepa, BMcaHHasi B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOMICHHS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMu OTOOHBIX Tell.

N3o00paxkaTs n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINOHATE (BBIHOCHBIE) TNIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKyY, CHU3Y; CTPOUTB CEUEHHsI TEJI BPALLICHHUSL.

W3BnekaTb, WHTEpHOPETUpOBaTh U MNpeoOpa3oBbIBaTh HHGOPMALMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINonHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIYUTAaHHUS BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha YHCIIO,
OOBSICHATH, KAKUMH CBOMCTBAaMU OHH 00J1a/1a10T.

[TpuMeHsTH MpaBUIIO NapasIesIenune 1a.

OnepupoBaTh MOHATHSMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJl MEXKIYy BEKTOPAMH, CKAIIPHOE NPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxomuts cymMMy BEKTOpPOB M IPOM3BENECHUE BEKTOpA HA YHUCIO, YroJl MEXIy BEKTOpaMH,
CKaJISIPHOE IIPOU3BECHHUE, PACKIJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3azaBath IJI0CKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT.

[TpumensTh TeomMeTpuyeckre (GaxkThl Ui PElICHUs CTEPEOMETPUYECKUX 3a/1ad, MPEAIOoararux
HECKOJIBKO LIaroB PEIIeHUs, eCJId YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU (opMme.

Pemrates npocreiime reoMeTpuIecKue 3a1a4i Ha IPUMEHEHUE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemrates 3amaun Ha 10Ka3aTENbCTBO MAaTEMATHYECKUX OTHOLIECHUN M HaXO0XKJICHHE M€OMETPUUECKUX
BEJIMYMH [0 00pa3liaM WM alropuTMaM, IPUMEHSS H3BECTHBIE METOJABI IIPU PELIEHUM CTaHIAPTHBIX
MaTeMaTHYECKHX 3a/1a4.

[IpuMeHATH HmpocTeNIINe IPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOoUTE HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOAEC M KU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH MOJIy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC CUTYallUH U IIPUMEHATH
M3YYEHHbIE TOHSTHSA B IpOLiecCe MOMCKAa pEelIeHHs MaTeMaTW4ecKu CGOpMYIUPOBAHHON NpPOOIEMBI,
MOJIEIMPOBATh pEalIbHBIC CHUTYyAallMM Ha S3bIKE TIE€OMETPHUH, HCCIEN0BaTh MOCTPOCHHBIE MOJEIN C
WCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUM M TEOpeM, ammapara aiareOpbl; pemiaTb MpakTHYecKHe
3a/1a4y, CBA3aHHBIE C HAXO0K/ICHHUEM I€OMETPUYECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HanmenoBanue pa3nennos u tem

/o IIPOrpaMMbI

1 BBgeaeHue B CTEPEOMETPHUIO

2  IlpsiMble ¥ IJIOCKOCTH B
npoctpaHcTse. [lapaniensHOCTD
MPSIMBIX U IJIOCKOCTEN

3  IlepneHauKyIIpHOCT MPSMBIX U
IJI0CKOCTER

4 Yribl MeXIy IPSIMBIMH U
TUTOCKOCTSIMU

5  MHOrorpaHHUKH

6  OOBEMBI MHOTOTPaHHHKOB

7  TloBTOpeHHWe: ceueHHs, paCCTOSTHUS U

yIIIBl

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
Ne  HammeHoBaHuWe pa3jenioB U TeM
n/m MIPOTpaMMBbI

1 Tena Bpaiienus

2 OO0BEMBI TEN

3 BexTopsl 1 KoOOpAMHATHI B

MPOCTPAHCTBE
4 [ToBTOpenue, 06061IeHNE,

CHCTeMaTHu3alus 3HaHul

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

Bcero

10
12

12

10

11

68

Bcero

12

10

34

KomnnuectBo yacos

KontponbHsbie
paboThl

KomnyecTBo yacos

Kontponbusie [Ipaktuueckue

paboThI

DJIEeKTPOHHBIE

[MpakTuueckue (undpossle)

paboTEI 00pa3zoBaTesbHbIC

pecypchl
0
DJIEKTPOHHBIE
(umdpoBbIe)
paGoThI 00pa3zoBaTeibHbBIC
pecypcbl
0
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