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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpusi» 6a30BOro ypoBHs sl
obOyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepaibHOTO
roCyJapCTBEHHOr0 00pa30BaTEILHOIO CTAHIApTa CPEHEro O0IIero 0opa3oBaHusl,
C Y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, IPEABIBIAEMBIX K
MaTeMaTH4eCcKOMy 00pa30BaHUIO, U TPAAUIIMI POCCUICKOI0 00pa30BaHMUs.
Peanuzanus nporpammel o0ecrieurBaeT OBIAJCHUE KIIFOYEBBIMU KOMIIETCHIIUSMU,
COCTAaBJISIOIIMMHU OCHOBY JJII CAMOPAa3BUTHS U HEMPEPBIBHOTO 00pa30BaHus,
IIEJIOCTHOCTH OOIIEKYJIBTYPHOTO, IMYHOCTHOTO ¥ TTI0O3HABATEILHOTO Pa3BUTHS
JUYHOCTU O0YYAIOIINXCA.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOr0 Kypca reOMeTpUH Ha YPOBHE CPEAHEr0 OOIIEro
o0Opa3oBaHus 00yCIOBIEHA MPAKTUYECKON 3HAYMMOCThIO METAPEIMETHBIX U
IPEAMETHBIX Pe3yJbTaTOB O0YUYEHUSI FTEOMETPUH B HAMPABJICHUU JIMYHOCTHOTO
pa3BuTUs o0y4Jaronuxcs, popmupoBanus GyHKIIMOHATHLHON MaTeMaTUYECKON
TPaMOTHOCTH, U3YUEHUS APYTUX YU€OHBIX NUCIUIUIUH. Pa3Butre y 00ydarommxcs
PaBUJIbHBIX NPEICTABICHUN O CYIIIHOCTH U MPOUCXO0XKICHUU T€OMETPUUECKUX
a0CTpaKIHii, COOTHOIIIEHUH PEAIbHOTO U UCATBHOT0, XapaKTepe OTPAKCHHS
MaTeMaTHYECKOW HAYKOU SIBJICHUH U MTPOLECCOB PEATBHOI0 MUPA, MECTE
T€OMETPUU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJIETTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUHOT'O MUPOBO33PEHUS
yUalIUXCs, @ TAKKE KaYeCTB MBIIUICHUS, HEOOXOIUMBIX JIJIs aJJaNTalluu B
COBPEMEHHOM OOI1IECTBE.

['eoMetpus siBNsieTCS OAHUM U3 0A30BbIX MPEAMETOB Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHusl, TaK KaKk 00ECIeYrBaET BO3MOKHOCTh U3yYEHUs KaK
JUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAMPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblIeHnE, GOPMUPYEMOE TIPH U3YUCHUH 00YJarOIIUMUCS

MMOHSATUNHBIX OCHOB IrcoOMCTPHH U ITIOCTPOCHUHU LCIIOYKH JIOTHICCKUX YTBep)KI[eHI/Iﬁ



B XOJI€ PEIICHUS T€OMETPUYECKUX 3aJ1a4, YMCHHE BBIJBUTATh U OIPOBEPraTh
TUTOTE3bI HETTOCPEICTBEHHO MCITOJIB3YIOTCS TIPH PEIIICHUH 3a71a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 001acTIX MeATeNhbHOCTH YenoBeka. OpHeHTaIrs YeI0BeKa BO BpEMEHU U
IIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €0 COIMANIBHOTO OBITHS, (hopma
OTPaXEHUSI OKPYIKAIOIIET0 MUPA, YCIOBUE YCTIEIIHOTO MTO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AeHCTBUTENBHOCTH. OnIepupOBaHUE MPOCTPAHCTBEHHBIMU
o0Opa3zamMu 0ObEIUHSAET Pa3HbIe BUbI YIEOHON U TPYAOBOM JIESTEIHLHOCTH,
SBJISIETCSI OJJHUM U3 MPO(PECCUOHATIBHO BaXKHBIX KAU€CTB, IOATOMY aKTyalbHa
3aja4a GOPMUPOBAHUS Y OOYHAIOLIUXCS MPOCTPAHCTBEHHOTO MBIIICHUS KaK
Pa3HOBHUIHOCTH O0PA3HOTO MBINIJIEHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MIOJITOTOBKE K MPAKTUIECKOMN ACSITEIHPHOCTH TT0 MHOTUM HAIIPaBICHUSM.

Llens ocBOEGHMSI MPOrpaMMbl yueOHOT0 Kypca «I'eoMeTpusi» Ha 0a30BOM
ypOBHE 00y4deHUs — 0011e00pa30BaTENbHOE U OOMIEKYIbTYPHOE Pa3BUTHE
oOy4aromuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U
VICIIOJIb30BAHUS CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUM U JEUCTBUM,
crienupUYHBIX TEOMETPUHU, BOZMOXKHOCTH YCIIEITHOTO MPOAOIKEHUS 00pa30BaHUS
0 CIEUATIHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIb30BAHUEM F€OMETPUU.

[Tporpamma no reomeTpun Ha 6a30BOM ypOBHE IpeTHA3HAYCHA JIJIS
00yYaroIINXCs CPpEAHEH IIKOJIbI, HE UCITBITHIBABIINX 3HAYMTEIbHBIX 3aTPYIHCHUH
Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. TakuM 00pa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMAaTHIECKUE YMECHHUS, CBA3aHHBIC
co crienu( KO TeOMETPUHN U HEOOXOAUMBIE JIJIS )KHU3HU B COBPEMEHHOM
oburectBe. Kpome 3T0ro, OHM UIMEOT BO3MOKHOCTh H3yYUTh FEOMETPUIO OoJiee
rIyOOKO, €CJIM B TAJIbHEHIIIEM BO3ZHUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX

3HAHMSIX B MPOPECCUOHATBHON JESTEIBHOCTH.



JlocTrKeHre e OCBOCHHUS MPOrpaMMbl 00ECIIEYMBAETCS PEILICHUEM
COOTBETCTBYIOIUX 3aj]1ay. [[puopuTeTHBIMU 3a/1auaMu OCBOCHHS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBISIFOTCS:

e (opmupOBaHHE NMPEACTABIECHUS O TEOMETPUH KaK YaCTH MUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

¢ (opmupoBaHHE MPEACTABICHUS O MHOIOTPAHHUKAX U TeJlaX BpallleHUs
KAaK O BAKHEUIIMX MAaTEMaTHYECKUX MOJEISIX, TO3BOJISIOIMX ONKUCHIBATh
Y U3Yy4aTh pa3HbIC SBJICHUS OKPY>KAIOLIErO MUPA;

e (opmupOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIAX U B
pEaIbHOM MHUPE MHOTOI'PaHHUKY U TeJla BPAIlCHUS;

® OBJIAJICHHE METOAAMU PELICHUS 3a/1a4 Ha TIOCTPOEHMS Ha H300paXKEHUAX
MPOCTPAHCTBEHHBIX PUTYD;

¢ (opMHUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH IMOHATUSMHU O
MHOTOI'paHHHKaX M TeJlaxX BPallEHUsl U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHHE AJITOPUTMAMU PELICHHUS] OCHOBHBIX THUIIOB 33]1a4;
(dbopMupoOBaHUE YMEHUS IPOBOAUTH HECIOXKHbBIE 10Ka3aTeIbHbIC
paccyKIeHUs B XO/I€ PELICHHs CTEPEOMETPUUECKUX 3a/1a4 U 337134 C
IIPAKTUYECKUM COJLEPKAHUEM;

® pa3BUTHE UHTEIJIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEM
o0yuarouuxcs, No3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBIIIIJICHUS;

e (opMupoBaHue (YHKIUOHAIBLHON IPAMOTHOCTH, PEIEBAHTHON
TeOMETPUU: YMEHHUE PACIIO3HABATh MPOSABICHUS FEOMETPUUECKUX
MOHSTUH, O0BEKTOB U 3aKOHOMEPHOCTEN B peaibHbIX KU3HEHHBIX
CUTYallUIX U IPU U3YYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, (POPMYJIMPOBATH UX HA SI3bIKE
r€OMETPHUU U CO3/1aBaTh T€OMETPUUECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN
reOMETPUYECKUI ammapar s PeIIeHHs IPAKTUKO-OPUEHTUPOBAHHBIX

3a1a4, HHTCPIIPCTUPOBATh N OLICHUBATD IIOJIYYCHHBIC PC3YyJIbTAThI.



OTnuyuTenbHON 0COOCHHOCTHIO MTPOTPAMMBI SBJISIETCS BKIIOUECHHUE B KYPC
CTEPEOMETPHUH B Hauaje ero U3y4deHus 3ajiad, periacMbiX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHMUS, U ONPEIeIEHHBIM 00pa3oM OpraHM30BaHHasi paboTa Haj
HUMU, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE HHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJdbHEUIIEMY U3YyUYECHHIO TTPEAMETA.

[Ipeanourenune oTaaéTcst HATJIAIHO-KOHCTPYKTUBHOMY METOAY 00y4Y€HHs, TO
€CTh TEOPETUYECKHE 3HAHNUSI UMEIOT B CBOE OCHOBE YYBCTBEHHOCTH ITPEAMETHO-
IIPAKTUYECKOMN JAEATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUMN Y
y4Yaluxcs B Kypce CTEpEOMETPUM TPOBOIUTCS 32 CUET PEIIEHUS 3a7a4 Ha
CO3/1aHKe MPOCTPAHCTBEHHBIX 00PA30B U 3aJlay Ha ONEpUPOBAHUE
IPOCTPaHCTBEHHBIMU oOpa3zamu. Co3aaHue 00pa3a MPOBOAUTCS C OMOPON Ha
HATJISIAHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT
HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHUSI €r0 UCXOJHOT'O COJEP KaHUsI.

OcHoBHbIE cofiepkaTenbHble JIUHUU Kypca «['eomerpun» B 10—-11 kiaccax:
«MHororpasHukmn», «IIpsiMble U TUIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHHUMN
pacrpenensieTcs He TOJIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U TI0 ToiaM
0oOy4eHHs Ha YPOBHE CpEHEro 0011ero 00pa3oBaHusl.

Copeprxanue 00pa3oBaHMsl, COOTBETCTBYIOLIEE PEIMETHBIM PE3yJIbTaTaM
OCBOEHUS paboyell mporpamMMebl, pacpeesIEHHBIM 110 FojiaM O0y4YeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOKI OBJIaICHUE TEOMETPUUECKUMHU
MOHSTUAMH U HaBBIKAMU OCYIIIECTBIISIIOCHh TTOCIIEIOBATENIBHO U MOCTYIATENBHO, C
coOJII0ICHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYI0 CUCTEMY T'€OMETPUUECKUX MPEICTABICHUN 00yUYarONIUXCsl, PACIIUPSIS U
yrayomsis e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpun orBoaurcs 2 yaca B Hepento B 10 knacce u 1 gac B

Hegento B 11 kmacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHA CTEpEOMETPUHU. Touka, npsiMas, MI0CKOCTb,
npocTpancTBo. [oHsATHE 00 aKCMOMATHYECKOM TOCTPOCHUHU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B IIPOCTPAHCTBE: MIEPECEKAOIIMECH,
napajuielibHbIE€ U CKpeIMBaromuecs npsmoie. [lapannenbHoCTh IPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapalieNIbHbIE MPSMbIE B IPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NAPaUIEIbHOCTD MPAMOUN U TNIOCKOCTH. Y TJIBI C
COHAIPaBJIECHHBIMHA CTOPOHAMU; YIOJI MEKY IPSIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTD IIOCKOCTEN: MapauielIbHbIE ITIOCKOCTH; CBOMCTBA
napajuieNbHbIX TIocKocTel. [Ipocrelimme npocTpaHCTBEHHbIE (PUTYPBI HA
IUIOCKOCTHU: TETpa’ip, KyO, napajieienunea; NIoOCTPOCHUE CEYEHU.

[leprieHAUKYISIPHOCTD NPSIMOM U TJIOCKOCTH: MEPIIECHIUKYIISIPHBIE PSIMBIE B
IPOCTPAHCTBE, NPSIMbIE NTApAJICNIbHBIEC U MEPIICHIUKYIISIPHBIE K TIIOCKOCTH,
MPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOIl ¥ TUIOCKOCTH, TEOPEMA O MPSAMOM
MEPIEHAUKYIIAPHOUN TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSMOU U
IJIOCKOCTBIO; ABYTPAHHBIN YTOJI, JMHEHHBIN yroi ABYTPAHHOIO YIJIA.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUs (PUTYphI HA TITOCKOCTb.
[leprieHIUKYISIPHOCTD INIOCKOCTEMN: MTPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX
miockocTer. TeopeMa 0 TpEX MepIeHAUKYIISIpax.

MHororpaHHuKu

[ToHsATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOT'OTPAHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [Ipuama: N-yromabHas
npu3Ma; TPaHu U OCHOBAHUS IPU3MBI; TIpsiMasi M HAKJIOHHAS PU3MBIL;, OOKOBas 1
MOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapannenenunesn, OpsiMOYyrOIbHBIN

MmapajuICJICIIUIICO U €TI0 CBOMCTBA. HI/IpaMI/II[a: N-yrojbHas nmMpaMua, rpaHu u



OCHOBaHME MUPAMU/IbI; OOKOBAsSI U MOJIHAS TTOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceu€HHasi mupaMujia. DIEMEHThI IPU3Mbl U upamubl. [IpaBunbHbIe
MHOIOTPaHHUKH: TOHSTHE MPABWUJIBHOIO MHOTOIPAHHUKA; TPaBUJIbHAS TPU3Ma U
paBUJIbHASI TUPAMUJA; IPABUIIbHAS TPEYTOJibHAS MUpaMKIa U IPABUIbHBIN
TeTpa3ip; Kyo. [IpeacraBieHue o mpaBUiIbHBIX MHOTOIPaHHHUKAX: OKTA3Ip,
nojeka’Ip u ukocasip. CedeHuss Npu3Mbl U IUPAMUAJIBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSMOH,
IJIOCKOCTHU. DJIEMEHTBI CHMMETPUU B MMPAMUIAX, Napajuleienuneaax,
NPaBUIIbHBIX MHOT'OTPAHHUKAX.

Borunciienne 371€MEeHTOB MHOTOTPaHHUKOB: pE€Opa, TMaroHaiu, yribl.
[Tnomans 60KOBOI MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSAMON MTPU3MBI,
IUIONIAa/Ib OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU MTPU3MBI.
[1nomans 60KOBOM MOBEPXHOCTU U TOBEPXHOCTH MPAaBUIBHON MUPaAMUIbL,
Teopema o mionaau yceu€HHoi nupamusl. [lonstue 06 06béMe. OOBEM
MUPaMU/JIbl, TPU3MBL.

[TonoOHbIe Tena B npocTpaHcTBe. COOTHOLICHHSI MEXKAY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuuapuyeckast TOBEPXHOCTb, 00pa3yolne HUIUHAPUYECKON
MOBEPXHOCTH, OCh HWIMHAPUYECKON MOBEPXHOCTH. LImnnHap: ocHOBaHMS U
O0KOBast MOBEPXHOCTh, 00pa3yolas U OCh; MIIOaAh OOKOBOM U MOJIHOM
OBEPXHOCTH.

KoHnueckas moBepxHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTU. KOHyC: OCHOBaHUE U BepIlIMHa, 00pa3yronias
U OCb; IJIOIIAIb OOKOBOM U MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC!

oOpa3yroIue U BEICOTa; OCHOBAHMS M OOKOBasi IOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, IuamMmerp; TUIOMIa b TOBEPXHOCTH CEpHI.
BzanmHoe pacnonoxenne chepsl U IIOCKOCTH; KacaTelnbHasl TNTIOCKOCTh K cdepe;
106 CQEpBHI.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka nuamHapa 1 KOHyca.

KombOunanuu Ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBINA OKOJIO chepsl; cepa, BIrcaHHAs B MHOTOI'PaHHUK, HIIN TEJIO
BpAIICHHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO TIapalIeNienunena u ciueacTBus u3 He€. O0bEM UIUHIpA,
KoHyca. O0BEM 1apa u miomaab cepsol.

[TonoOHnbie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXY IIOIMIAAsIMU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuennst nunuHApa (MapaIeNbHO U MEPICHIUKYISIPHO OCH), CEUCHHUS
KOHYyca (MapaielbHOe OCHOBAaHHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUCHUS
nrapa.

BeKkTopbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH u B mpoctpaHcTse. CllojKeHUEe U BBIMUTAHUE BEKTOPOB.
YMHO)KeHue BeKTopa Ha yuciio. PazinoxeHue BeKTopa o TpéM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napannenenunena. Pemenue 3aiay, CBI3aHHBIX C
IIPUMEHEHUEM IIpaBUiI AEUCTBUN ¢ BeKTopamu. [IpsMoyronbHas cucrema
KOOpAMHAT B mpocTpancTBe. Koopanuate! BekTopa. [Ipocreiimue 3anayun B
KOOpAMHATaX. YT0J MeXIy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Brrancienne yrioB MexIy MpsIMBIMU U TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIIN

MCTO/ IIPpHU PCHICHUH I'COMCTPHUICCKHX 3aday.



IJIAHUPYEMBIE PE3YJIBTATHBI
JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS ITPOrpaMMBbl yUeOHOI0 IIpeaMeETa
«MaremaTuka» XapakTepU3yITCs:

I'pa:xknanckoe BoCIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIIMUA 00YYaIOMErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTr0 00IeCcTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUM,
IPOLIEYP TPAKIAHCKOTO 00111ecTBa (BBIOOPHI, ONPOCHI U T1p.), YMEHHUEM
B3aUMOJEHCTBOBATh C COLMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSIMUA 1 HA3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXAaHCKOW UJICHTUUHOCTH, YBAXKCHHUS K
MPOIIOMY U HACTOAIIEMY POCCUHMCKON MAaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMATUYECKOM IIKOJIBI,
K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUHN B JPYTUX HAyKaX, TEXHOJIOTHIX, cepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOIa;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBECHUSI,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHU HAYKU U 1€ TEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYyIIIEro.

JcTeTHYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUPY, BKIIFOYAsl 3CTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHHA, PACCYKICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJI0B UCKYCCTBA.

Du3nyecKoe BOCIUTAHNE:

c(hOpMHPOBAHHOCTHIO YMEHUS MPUMEHATh MATEMAaTUUECKIE 3HAHUS B

HHTCpPCCax 3J0pOBOIo U 0e3011acHoOro 06pa3a KHN3HHU, OTBCTCTBCHHOI'O OTHOIICHUA



K CBOEMY 37I0pOBBIO (310pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, PEryJsipHasl pU3nyecKasi aKTUBHOCTBD); (PU3UUECKOTO
COBEPIICHCTBOBAHUS, TIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIHHON
JeSITEeNIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HaHHUEM IIEHHOCTH TPYIOJIIO0US; HHTEPECOM K
pa3ianuHbBIM c(hepam npodeccuoHaTbHON AESITEIbHOCTH, CBA3aHHBIM C
MaTEeMaTUKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyiei nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,
TOTOBHOCTBIO U CITIOCOOHOCTBIO K MAaTEMaTHUYE€CKOMY 00pa30BAHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUHU BCEH JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYacCTHIO B PELICHUH MPAKTUIECKUX 3a/1a4 MAaTEMaTHIECKOW HAIIPaBIEHHOCTH.

IKOJIOTHYECKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUIECKON KYIbTYPbI, TOHUMAHUEM BIUSHHUS
COLIMATbHO-?PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON
CpeZibl, 0CO3HAHUEM TJI00aNBHOI0 XapaKTepa dKOJIOTHYECKUX MpooIieM;
OpHEHTallMel Ha TPUMEHEHUE MAaTEMAaTUIECKUX 3HAHUMN IS pEIIeHUs 3a/1a4 B
00J1acTH OKpY>Karollel Cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLIEHKH UX
BO3MOXKHBIX TTOCJIECTBUM ISl OKPYKAIOIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM
MaTEeMaTUYECKON HaAyKHU KaK c(epbl YETIOBEUECKON AESTEIIbHOCTH, ITANIOB €€
Pa3BUTHUS U 3HAUMMOCTH ISl pa3BUTHSI IMBUIIN3ALIMHU; OBJIAJICHUEM S3bIKOM
MaTeMaTUKH U MaTEMaTHYeCKON KyJIbTypOl Kak CPeICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH IPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIHHOCTh
WHAVBUYabHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI



MeTaHpCHMCTHble PE3YIbTAThI OCBOCHUS IPOTPaAMMBI y‘IC6HOFO npeamMcTa

«MatemaTuka» XapakTepU3ylTCsl OBJIaJIECHUEM YHUBEPCATbHBIMU

no3naeseameibHobimu ()QIZCMGM}ZMM, YHUBEPCATOHHBIMU KOMMYHUKAMUBHbIMU

Oeﬁcmeu}mu, YHUBEPCATbHBIMU DECYIAMUBHBIMU oelicmeusimu.

1) Yﬂueepcaﬂbele no3naeamesibHble deﬁcmeu}z, obecnequsaiom

G opmuposarue 6A308blX KOZHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0C8OEHUE

Memooo6 NO3HAHUS OKpyarcarouieco Mmupd, nNPpuUMerHeHue j1ocudecKux,

ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue JelicTBUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYLIECTBEHHbBIE IPU3HAKY MATEMATUYECKUX
O00BEKTOB, MOHITHI, OTHOIIEHUH MEXy OHATUAMU; GOPMYIUPOBATH
OIpe/CIICHHsI OHATHI; YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KJ1accu(uKanuu, OCHOBaHUS JiJ1sl 0000IEHNS U CPABHEHUS, KPUTEPUU
MIPOBOJMMOI0 aHAIMN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U TPEOOPA30BLIBATh CYKICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U
NPOTUBOpEYHs B (PaKTax, JaHHBIX, HAOIIOICHUSX U YTBEPKICHUAX;
npeajgaraTb KpUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEUHN;

JIENaTh BBIBOJbI C UCIIOIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;
IIPOBOJUTH CAMOCTOATEIBHO JI0KA3aTENbCTBA MATEMATUYECKUX
YTBEPKJAECHUM (IPSIMBbIE U OT MPOTUBHOI'O), BEICTPANBATh APIYMEHTALINIO,
OPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE

CYXXKACHUA U BBIBOIBI,



® BBIOMPATH CTIOCOO pelieHus yueOHoM 3a1aun (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUSI, BELIOMPATh HAN0O0JIEE MOIXOAIINN C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

® ICMOJI30BaTh BOMPOCKI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dhopmynupoBaTh BONPOCH, (PUKCHUPYIOLTHE MPOTUBOpPEUHNE, TPOOIEMY,
yCTaHABIMBATh UCKOMOE U TaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMIO0, MHEHUE;

® [POBOJUTH CAMOCTOATENILHO CIUIAHUPOBAHHBIN SKCIIEPHUMEHT,
MCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTE MaTEMaTHUYECKOTO
00BEKTa, SABJICHUS, ITPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXITY
00BEKTaMH, SIBIICHUSMH, MTPOIIECCAMU;

® CaMOCTOSATENbHO (OPMYITUPOBATH OOOOIIECHUS U BBIBOIBI IO pe3yIbTaTaM
MIPOBENEHHOTO HAOIOACHUS, UCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTATOB, BEIBOJIOB U 0000IIEHHIA;

® [IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJIBUTAThH
MPEANOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumei:

® BBISBIATH JeDUIUTHI HTHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOIPOC U JJIsI pELICHUs 3a]1auu;

e BHIOMPATH MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB,
aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMAIUIO
Pa3JIMYHBIX BUJOB U (hOPM IMPEACTABIICHHUS;

® CTPYKTYpUPOBaTh MH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMUHbIX PopMax,
WUTIOCTPUPOBATh TpaduyecKy;

® OI[CHUBATh HAJIEKHOCTh UHPOPMAITUH 110 CAMOCTOSITEILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMYyHUKAmMuUHble Oelicmausi, 00ecneyusaom

cqbopmupoeaHHocmb COYUAIBHBIX HABBIKO6 06yttai0u4uxc;z.



OO1enue:

® BOCIIPUHUMATh U (OPMYITHPOBATH CYKICHHS B COOTBETCTBHH C
YCIIOBHSIMH | IIEJISIMHA OOIICHHS; ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOUYKY 3pEHHS B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110
XOJy peIIeHUs 3a]1a4l, KOMMEHTHUPOBATh IMOTYyYEHHBIN pe3ysIbTaT;

e B X0jie 00CYXJIeHHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CY X AaeMOM TEMBI,
pOOJIEMBI, PelaeMoi 3a/1auu, BEICKA3bIBATh HJICH, HAIICIICHHBIC HA TTIOWCK
PEIICHMSI; COTIOCTABIISATh CBOU CYXKJICHUSA C CY>KIICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHApY>XKUBATh PA3IU4YUE U CXOJCTBO MO3UIINN; B
KOppEKTHOU hopme hopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

® TIPEACTABISATH PE3YyJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA,
MCCJIEIOBAHUS, IIPOEKTA; CAMOCTOATEIHHO BRIOUpATh (hopmar
BBICTYIIJICHUS C YUETOM 3aJ1ay MPe3eHTAIMN U OCOOCHHOCTEN ayTUTOPHH.

CorpyaHuyectBo:

® [IOHMMAaTh U UCIOJB30BATh MPEUMYIIECTBA KOMAHIHOMN U
WHAUBUYaJIbHON PaOOTHI MPHU PEIICHUN YIeOHBIX 3a7a4; MPUHUMATD I1ETh
COBMECTHOM JIeATEIbHOCTH, MNIAHUPOBATH OPraHU3aIUI0 COBMECTHOM
paboThI, pactpeaeisiTh BUJIbI pabOT, JOrOBaprUBaThCs, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;

® y4YacTBOBATH B IPYNINOBLIX opMax padoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HHBIC); BEITIOJHATH CBOIO YaCTh PaOOTHI U
KOOPJIWHUPOBATH CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IBI;
OILICHUBATh KaYECTBO CBOETO BKJIAJa B OOITUH POAYKT IO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aMOICHCTBHS.

3) Vuueepcanvmuvie pezynamusnvie oelicmsus, 0b6ecneuusarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranusanus:

® COCTaBJIATH IUIAH, aJITOPUTM PEUICHUS 3a/1auu, BEIOMPATh CIIOCO0 pelieHus

C y‘IéTOM HMCHOIIUXCA pECYpPCOB U COOCTBEHHBIX BO3MO}KHOCTCﬁ,



apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

® BIAJETh HABBIKAMU MTO3HABATENBbHON pEe(PIEKCUN KaK OCO3HAHUS

COBEPIIIAEMBIX JIEUCTBUN U MBICITUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLiecca U
pe3yJabpTara penieHrus MaTeMaTUIeCKOU 3a1a4u;

® MPEIBUIECTHh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEILICHUU

3a/1a4i, BHOCUTh KOPPEKTUBBI B ICSITEILHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATD
MIPUYUHBI TOCTUKEHUS WM HEIOCTUKEHUS PE3yJbTaTOB AESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
IMPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MIPU PEIICHUU
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh MOHATUSIMU: MAPATIIETBHOCTh U MIEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJTIOCKOCTEMN.

KnaccudummpoBath B3auMHOE pacrooKeHNE MPSIMBIX U TUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: IByTPaHHBIN yroj, TPaHU JBYTPAHHOTO yTia,
pedpo ABYrpaHHOrO yriia; TUHEHHBIN Yrol ABYTpaHHOrO YIiia; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIMYKJIbIH
MHOT'OIPaHHUK, 3JIEMEHThI MHOTOI'paHHUKA, MPAaBUJIbLHBIN MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BH/IbI MHOTOIPAaHHUKOB (MUpaMuUa; Mpu3ma,

HpSMOYTOJIbHBIN Napasienenunen, Kyo).



KrnaccuduimpoBaTs MHOTOTPaHHUKH, BEIOWpAsi OCHOBAHUS JIJIs
KJaccu(UKAIUH (BBITYKIIbIE M HEBBITYKIIbIE MHOTOTPAaHHUKH; TTPABUIIbHBIC
MHOTOTPAHHUKH; MPSMbIE ¥ HAKJIOHHBIE PU3MBI, TapaijIeNeUIeabl).

OnepupoBath MOHATHIMH: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLMUIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIEA0B.

CTpouTh CeueHUs MHOTOTPAHHUKOB METOJIOM CIIE€ZIOB, BBITIOJIHATh
(BBIHOCHBI€) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYP: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BETUYHH 110 00pasiam miu
aIropuTMaM, MPUMEHSISI U3BECTHBIE AHAIUTUYECKHUE METO/BI ITPU PELICHUN
CTaHJIaPTHBIX MaTEMaTHYECKHX 3a]]a4 Ha BBIUMCIICHUE PACCTOSTHUI MEKTY JBYMSI
TOYKaMHU, OT TOYKHU J0 MPSIMOH, OT TOUKHU A0 TUIOCKOCTH, MEXKIY
CKPEIMBAIOIIUMUCS TIPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKIEHNE TEOMETPUUECKUX BEITUYHH MO 00pasiaM WiH
aJIrOpUTMaM, MPUMEHSISI U3BECTHBIE aHATUTUYECKUE METO/IbI TIPU PELICHUU
CTaHJIaPTHBIX MaTEMaTHUECKHX 3a]]a4 Ha BBIUMCIICHUE YTJI0B MEXIY
CKPEILMBAIOIIUMUCS PSIMBIMHU, MEKIY MPSIMON U TNIOCKOCTHIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Borancisats 00BbEMBI U III01AU TOBEPXHOCTEN MHOTOTPAaHHUKOB (ITPU3Ma,
nupaMuzia) ¢ IpuMeHeHneM (GOpMYIT; BEIYUCISATH COOTHOIICHUS MEXIY
TUTOIIAIIMU TIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBath MOHATHSIMHI: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatsb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexkax U
PHUCYHKaX.

[TpumensaTs reomerpuyeckue (HakThl A PELICHUsS] CTEPEOMETPUUECKUX
3aJ1a4, MpeoaraoliuX HECKOJIbKO I1aroB PEeIIeHHUs, €CJIU YCIOBUS PUMEHEHUS

3a/1aHbl B SIBHOU (hopMme.



[IpuMeHsTh pocTeIe MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ad.

[IpuBOaUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
KU3HU, paCIIO3HABATh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh Moy4eHHbIE 3HAHUSI Ha MIPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTYaIlMU U IPUMEHSITh U3yYEHHbIE IOHATHUS B MIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuyecku chopMyIHPOBAHHON NPOOIEMBbI, MOJIEIUPOBATh peaIbHbIE
CUTYaIlMH Ha SA3bIKE TEOMETPHUH, UCCIIEIOBATH MOCTPOECHHBIE MOJIEIIH C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, allnapara ajareopbl; pemarb
NPAKTUYECKUE 33]1a4U, CBA3aHHBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHITHIMH: IUJIMHAPUIECKAs TOBEPXHOCTH, 00pa3yromIne
UIMHAPUYECKON MOBEPXHOCTH; HMIHH/IP; KOHUYECKasi MOBEPXHOCTH,
o0pa3yrolre KOHNIECKOH TOBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

PacnioznaBats Tena BpameHus (IWIKHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHUE CEIMEHTA, BbICOTa
CErMeHTa; I1apoBOM €0, OCHOBaHME IIAPOBOTO CJI05, BHICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Boruncnsats 00bEMBI U 1011 TOBEPXHOCTEHN TeJl BpalleHus,
TeOMETPUYECKUX TeJ ¢ IPUMEHEHHEM (hopMyL.

OnepupoBaTh MOHITHSIMH: MHOTOI'PaHHUK, BIIUCAHHBIN B chepy U
OIKCAaHHBINA 0KOJIO cepsl; chepa, BIMCAHHAS B MHOTOI'PAaHHUK WIIH TEIIO
BpaIlleHusl.

Bbr4ucasTh COOTHOIIEHHUS MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEIl.

N306paxats u3yyaemble GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX

YepTEKHBIX UHCTPYMEHTOB.



BbInoyHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TN BPAILEHHUS.

W3BiekaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMALIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUIECKHUX (DUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEUCTBUSA CII0KEHHSI BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
YMHOKEHHUS BEKTOpA Ha YUCIIO, O0OBACHATh, KAKUMHU CBOWCTBAMH OHU 00J1aJ1aIO0T.

[IpuMeHSTh paBWIIO apalieNeUIeaa.

OnepupoBaTh NOHATUSAMHA: IEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPAMH, CKAIPHOE IPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMy BEKTOPOB M POU3BEAECHNE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpPaMHM, CKAISIPHOE IPOU3BEICHUE, PACKIAAbIBATH BEKTOP MO IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPJIHHAT.

[TpumensaTs reoMeTpuueckue (HakThl A PELICHUsS] CTEPEOMETPUUECKUX
3a/a4, MPEAIOJIAraloIuX HECKOIBKO IIaroB PEMIEHUS, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (opMe.

Pemrats npocreiiniie reoMeTpuyecKUe 3a/1a4n Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemrats 3a1aum Ha 1OKa3aTENbCTBO MATEMATHYECKUX OTHOLIEHUN U
HaXO0XJAEHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3LaM WIH aJlrOpUuTMaM, pUMEHSS
M3BECTHBIE METOBI IPY PELICHNUH CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IpumeHATh npocTEeNIIE TPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPYU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE MpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOJIE U

JKU3HHU, PACIIO3HABATD ITPOABJICHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC.



[IprMeHSATh MONyYEHHbBIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH PEAJIBHBIC
CUTyall! U IPUMEHSATh N3yYECHHBIE IIOHATHS B MIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTU4YeCKU C(hOPMYITUPOBAHHON MPOOIEMBI, MOAEIMPOBATH PEAJIbHbBIE
CUTYyallM! Ha A3bIKE T€OMETPUH, UCCIEA0BATH IIOCTPOCHHBIE MOJIEIIHN C
UCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arlrapaTa ajireopbl; pemarb

IMPAaKTHYCCKUC 3aJla4r, CBA3AHHBIC C HAXOXKICHHUCM I'COMCTPHUICCKHUX BCIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB U (undposble)
Kontpoabnbie IIpakTudeckue
n/n TeM NMPOrpamMMbl Bceero oOpa3oBarTeJibHbIE
padoThbI padoThbI
pecypchbl
bubnuoreka I{JOK
1 Brenenue B crepeoMeTpuio 10
https://m.edsoo.ru/1c209e37
IIpsiMbI€ M TIIIOCKOCTH B
5 MPOCTPAHCTRE. 1 . bubnuoreka [JOK
[TapamieabsHOCTh MPSMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEHN
3 [TepneHAUKYISAPHOCTD MPSIMBIX 1 bubmuoreka [JOK
¥ IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYribel MEXIy IIPSMBIMU U 10 1 bubmmnoreka [IOK
IUIOCKOCTSIMH https://m.edsoo.ru/1¢c209e37
bu6anorexa IJOK
3) MHororpaHHUKH 11 1
https://m.edsoo.ru/1c209e37



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

bu6anoreka IJOK

6 OOBEMBI MHOTOIPaHHHUKOB 9
https://m.edsoo.ru/1c209e37
. [ToBTOpEHUE: ceueHus, 4 bub6nmoreka [JOK
pPacCTOSTHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 -

I[TPOI'PAMME



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

11 KVIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3aesioB (uudposbie)
Kontpoabnsbie IIpakTuyeckue
n/n U TeM NPOrpaMMBblI Bceero o0pa3oBareJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 Tena BpameHus 12
https://m.edsoo.ru/1c209e37
bu6anorexa IJOK
2 OOBEMEI TEN 5 1
https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATEI B 10 L bubnunoreka [{IOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
A IToBTOpEeHue, ob6o0IIeHNE, . . bubmmoreka [IOK
CHCTEMAaTH3aIMs 3HAaHUHN https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB 2 3 0
I1O ITPOTPAMME



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

HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMBI

10 KUIACC
Kon IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUSA
NMpoBepPsieMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI CpeIHEro
pe3yJjbTara 00111ero o0pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUYKA, MpSMasi, IIIOCKOCTh
25 [IprMeHSTh aKCMOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX
' IIPU PELICHUU T€OMETPUUECKUX 3a]1a4
- OnepupoBaTh MOHIATUSIMHU: MAPATIIECTLHOCTD U
' NEePHEHIUKYISIPHOCTD MPSAMBIX U TIIIOCKOCTEN
- KnaccudunmpoBars B3auMHOE pacnoyioxKEHUE MPSIMBIX U
' IJIOCKOCTEN B MPOCTPAHCTBE
OneprpoBaTh NOHATUSMHU: IByTPAHHBIN YTOJ, TPaHU
25 JIBYTPAHHOTO yIJia, peOpo ABYrpaHHOTO YIJia, TUHEHHBIH
' yToJ ABYTPAHHOIO YyIJia, FpaaycHas Mepa JBYIPaHHOT O
yria
OnepupoBaTh MOHATUSIMU: MHOTOI'PAHHUK, BBIMYKJIBIA U
7.6 HEBBIMYKJIbI MHOTOTPAHHUK, YJIEMEHTHI MHOTOIPaHHUKA,
MpaBUILHBIA MHOTOTPAHHUK
Pacnio3naBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHUKOB
1.7 (mupamuaa, npu3Ma, NPSAMOYTOJIbHBIN MapaiieienuIe],
Ky0)
- KnaccudunupoBate MHOrOrpaHHUKHU, BEIOMpPAs OCHOBaHUS

pIRIb: | KJ'IaCCI/I(I)I/IKaIII/II/I (BBIHyKJ'Ible 1 HCBBIITYKJIBIC




7.9

MHOI'OT'paHHUKH, IIPABHUJIBHBIC MHOI'OI'PAHHUKH, IIPAMBIC U
HAKJIOHHBIC ITPU3MBI, Hapannenennne)_'[bl)
OHCpHpOBaTB IMMOHATHUAMMU: CCKYIAA INIOCKOCTh, CCUCHHUC

MHOI'OI'PaHHUKOB

7.10

OOBACHATH IPUHITUIIBI TOCTPOEHUS CEYECHUIN

MHOT'OI'pPaHHUKOB, UCITOJIb3Yy: MCTO/ CJIICIOB

7.11

CTpouTth ceueHUs MHOTOIPaHHUKOB METOJOM CJIEIOB,
BBITIOJTHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB

MPOCTHIX 00BEMHBIX DUTYP: BUJT CBEPXY, COOKY, CHU3Y

7.12

Pematn 3aJa4d Ha HaXOXKIACHHUC I'COMCTPHUUCCKHUX BCIIMUYNH
1o 06pa3uaM WK aJIr'OpUTMaM, IPUMCHAA NU3BCCTHBIC
AHAJIUTHYCCKHUEC MCTOABI IIPU PCIICHUHU CTAHAAPTHBIX
MAaTCMAaTHYCCKHUX 3aJa4 Ha BBIYMCIICHHUC paCCTOﬂHI/Iﬁ
MCKOY ABYMS TOYKaMHu, OT TOUKH OO HpHMOﬁ, OT TOYKH JO

INIOCKOCTH, MCKIY CKPCHIMBAIOIINMUCH IIPAMBIMU

7.13

PemaTe 3anaun Ha HAXOXKI€HUE T€OMETPUUYECKUX BEITUYNH
1o o0pasiam Wik aroOpuTMaM, NPUMEHssI U3BECTHbBIC
AHAIMTUYECKUE METOJIbI IIPU PEIICHUN CTAHAAPTHBIX
MAaTeMaTHYECKHX 3a/]1a4 HA BBIYMCIICHHUE YTIIOB MEXAY
CKPEIIMBAIOIIUMUCS IPSIMBIMHU, MEKY MPAMOUN U

IINIOCKOCTBIO, MCKAY IINIOCKOCTAMM, IBYI'PAHHBIX YIJIOB

7.14

Boraucisats 00BEMBI 1 101U TTOBEPXHOCTEN
MHOTOTPAaHHUKOB (MPU3Ma, MUPaAMHUJIa) C MPUMEHEHUEM
(bopMyI1, BBIYUCIISATH COOTHOIICHUS MEKTY TUIOIIAISIMU

NOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX MHOTOI'PAHHUKOB

7.15

OneprpoBaTh NOHATUSAMHA: CHMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U

TUIOCKOCTh CUMMETPHH (DUTYPBI




7.16

N3Bnekath, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH
UH(OpPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX

(durypax, NpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX

7.17

[TpumensTe reomerpudeckue (PaKThl 751 pelIeHUs
CTEPEOMETPUUECKUX 3a/1a4, MPEANOJIATAIOMINX HECKOJIBKO
11arOB PEUICHMs, €CIIM YCIOBUSI IPUMEHEHHUS 3a1aHbl B

SIBHOU (hopme

7.18

[IpumeHnATs pocTene IporpaMMHBIE CPELICTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUU

CTEPEOMETPUYECKHX 3a/1a4

7.19

[IpuBOIUTH pUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN
B [IPUPO/JIE€ U KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB

I'COMCTPHH B HCKYCCTBC

7.20

[IpyMeHATh MoJy4eHHbIE 3HAHUSI Ha MTPaKTUKE:
aHAJIM3UPOBATh pEAJIbHbIE CUTYAllUM U IPUMEHATH
U3Y4YCHHbIE MTOHSATHUS B MIPOLIECCE MOMCKA PEHICHUS
MaTeMaTU4YecKu c(hOpMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATH PEaJbHbIE CUTYAllUU HA SI3bIKE T€OMETPUH,
UCCIIEIOBATH TIOCTPOCHHBIE MOJENN C UCTIOIb30BAaHUEM
r€OMETPUYECKUX MOHIATHI U TEOPEM, ammapaTta aiareopsl,
pelaTh NPaKTUYECKUE 3aa4H, CBSI3aHHBIE C HAX0XKIEHHEM

I'COMCTPHUICCKHX BCIIMYNH

11 KJIACC

Kon
NnpoBepsieMoro

pe3yJabTara

IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI OCBOCHHUSA
OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMBbI CPeIHEro

001ero od0pasoBaHus

6

['eomeTpus




OHCpI/IpOBaTB IMOHATHUAMU ! HUIIMHAPHUICCKAA ITIOBCPXHOCTD,

oOpazyronue HUIMHIPUIECKONU MOBEPXHOCTH, IUIUHID,

o1 KOHUYECKasl MOBEPXHOCTh, 00pa3yIOIie KOHUYECKON
MIOBEPXHOCTH, KOHYC, C(hepruiecKasi MOBEPXHOCTh
60 PacnoznaBath Tena BpamieHus (IWIKHIP, KOHYC, cdhepa u
| wiap)
6.3 OOBACHATH CITOCOOBI TTOTYYEHHUSI TN BPAIICHHS
5.4 KnaccudunmpoBats B3auMHOE pacroyiokeHue chepsl U
. MJIOCKOCTH
OnepupoBaTh NOHITUSIMHU: IAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTA, BHICOTA CETMEHTA, IIIAPOBOM CJI0M, OCHOBAHUE
IapOBOT0 CJIOSA, BHICOTA LIAPOBOTO CJI0SI, IIIAPOBOM CEKTOP
6.6 Brrancnars 00bEMBI U TUIOIIAIA IOBEPXHOCTEH TET
' BpalIeHHsI, TEOMETPUUECKHX TEJ ¢ MPUMEHEeHuEeM (popmyi
OnepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B
6.7 cdepy 1 onucaHHBIN OKOJI0 cepsl, cepa, BIUcaHHas B
MHOT'OTPaHHUK WJIM TEJIO BPAILICHUS
58 BBIYuCISITE COOTHOMICHUS MEKTY TUIOIIAISIMU
. TTOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX Tl
6.9 N3o0paxkars u3yuaeMblie GUTYPBI OT PYKH U C
' IPUMEHEHUEM TIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
BbInonHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB
6.10 IPOCThIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;
CTPOUTH CEUCHUS TEJ BpallCHUS
N3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH
6.11 WH(GOPMAITHIO O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX

durypax, npeACTaBICHHYIO Ha YepPTEKaX U PUCYHKAX




6.12

[IpumeHsTh reomeTpruyeckne (PaKThl AJIs PEIICHUS
CTEPEOMETPUUECKUX 3aa4, IPEANOIAraAr0IINX HECKOIbKO
1aroB PELICHHUs], €CJIM YCIOBUS IPUMEHEHHUS 3a1aHbI B

sBHOU (popme

6.13

OrnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BreinonnaTe I[CﬁCTBHSI CJIOXKCHUA BCKTOPOB, BEIYUTAHUS
BCKTOPOB U YMHOKCHHA BCKTOPA HA YUCJIO, 06’BHCHHTB,

KaKHUMH CBOMCTBAMHM OHHU 00/1a4ar0T

6.15

[IpumeHsTh npaBUiIO MapaieNenuneaa npy cI0KeHU!

BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPIMHATHI B
POCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEKIY BEKTOPaAMH,
CKaJISIpHOE MPOU3BEJIEHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMINNIAHAPHBIC BEKTOPLI

6.17

Haxoaute cymMy BEKTOPOB M POM3BEAECHNE BEKTOPA Ha
YHCJIO, YTOJl MEXAY BEKTOPAMH, CKAIIPHOE IIPOU3BEICHHUE,
pacKJIabIBaTh BEKTOP IO ABYM HEKOJUJIMHEAPHBIM

BEKTOpam

6.18

3ajaBaTh MIIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME

KOOpJIMHAT

6.19

Pematsp HpOCTGﬁIHHC ICOMCTPHUUYCCKHUC 3a1d9U HA

IMPUMCHCHHUC BCKTOPHO-KOOPANHATHOT'O MCTOdAa

6.20

Pematsb 3aJa4y Ha JOKa3aTCIIbCTBO MAaTCMAaTHYCCKUX
OTHOILICHUN U HaXO0XXACHUC I'COMCTPUICCKUX BCIIMYHMH 110
06pa3uaM WX aJITOPpUTMaM, HpUMCEHAA NU3BCCTHBIC MCTO/AbI

IIpU pCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aaa4




6.21

[IpumenaTs pocTene IporpaMMHBIE CPELICTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUU

CTEPEOMETPUYECKHX 3a/1a4

6.22

[IpuBOaUTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B [IPUPO/JIE€ U KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB

I'COMCTPHH B HCKYCCTBC

6.23

[IpuMeHATD MOJy4EeHHbIE 3HAHUSI HA ITPaKTHKE:
aHAJIM3UPOBATH pealbHbIE CUTYAllUU U IPUMEHSTh
U3Y4YECHHbIE MTOHATHUS B MIPOLIECCE MOUCKA PELICHUS
MaTeMaTU4YeCKu c(HOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATH PEaJbHbIE CUTYallUU Ha SI3bIKE T€OMETPUH,
UCCJIEI0BATh ITOCTPOEHHBIE MOJEIH C UCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHI U TeOpeM, amrmapaTa anreOpsl,
pelaTh NPakKTUYECKUE 3a]a4H, CBSI3aHHBIE C HAX0XKJICHHEM

T'COMCTPHUICCKHX BCIIMYNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

['eomeTpus

7.1

OcHOBHBIE NOHATHS cTepeoMeTpuu. Touka, npsiMasi, IIIOCKOCTb,
npoctpaHcTBO. [IoHATHE 00 aKCMOMATUYECKOM MOCTPOCHUH

CTCPCOMCTPUN . AKCUOMBI CTCPCOMCTPHH U CICACTBUA U3 HUX

7.2

B3aumHoe pacnonoxeHue npsiMbIX B MPOCTPAHCTBE:
nepeceKaroluecs, napauielbHbIe U CKPEUIUBAIOIINECS MPSIMBIE.
[TapaniaenbHOCTb MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:!
napasuieJabHble IPsSIMbIE B IPOCTPAHCTBE, MAPAIIEIIBHOCTh TPEX
OPSMBIX, NAPAJUIETBHOCTD MPSIMON U TNIOCKOCTH. YTJIBI €
COHAITPABJICHHBIMHU CTOPOHAMH, YTOJ MEXIY IPSIMBIMHU B
npoctpaHcTse. [lapanieabHOCTh MIOCKOCTEN: mapaselbHble
IUIOCKOCTH, CBOMCTBA MapajieNbHbIX MIockocTel. [Ipocreiimne
NPOCTPAaHCTBEHHBIC (PUTYPHI HA TNIOCKOCTHU: TETPadAp, KyO,

napaJuICJICIUIIC, ITIOCTPOCHHUC CEUYCHUIM

7.3

[lepneHAUKYISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIICHINKYIISPHBIE
IIPAMBIE B IIPOCTPAHCTBE, NPSMbIC NTAPAIUICIILHBIE U
MIEPIIEHAUKYJISIPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHAUKYIISIPHOCTH
IIPSIMOU U TUIOCKOCTH, TEOPEMA O MIPSAMOM NEPIIEHAUKYIIIPHON
IUIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXAY IPSAMOU U
IUIOCKOCTBIO, ABYTPAHHBIN YIOJI, JUHENHBIW YyrOJl IBYTPAHHOIO yIJIa.
[TepnieHauKyIsIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J0 TIIOCKOCTH,
paccTosiHiE OT MPSIMOM JI0 TUIOCKOCTH, IPOEKIUs (PUTyphl Ha

MI0CKOCTh. [lepreHIuKyISIpPHOCTD IIOCKOCTEH: MPU3HAK




MEPIEHINKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX
MEPIEHANKYJIIAPAX
[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PaHHHUKA,
BBIITYKJIBIE U HEBBIYKJIbIE MHOTOI'PaHHUKH, Pa3BEPTKA
MHOrorpansuka. [Ipuszma: Nn-yronpHas rnpusma, rpaHd U OCHOBaHUS
IPU3MBI, PSIMasi U HAKJIOHHAS TPU3MbI, OOKOBAasI U MOJTHAs
NOBEPXHOCTh pu3Mbl. [lapannenenunen, npsiMOyroiabHbIN
napajuielIeline u ero ceorcraa. [lupamuaa: N-yronsHas nupamMuia,
7.4 IpaHU U OCHOBaHUE MUPaMHUJIbI, OOKOBas U MOJIHASI TOBEPXHOCTh
MApaMubl, TPaBWIbHAA U YCEUEHHAS TMPaMUIA. DJIEMEHTbBI PU3MBbI
v iupamubl. [IpaBuibHbIE MHOTOTPAHHUKH: TTIOHATUE MTPABUIILHOTO
MHOTOTPAHHHUKA, NMPABUJIbHAS MTPU3Ma U IPaBWIbHAS MUPAMHU/IA,
NpaBUJIbHAS TPEYTOJIbHASI MUPAMUJIA U MPABUWIIBHBIN TETpa’ip, KyoO.
[IpencragiieHne 0 NpaBUWIBHBIX MHOTOTPAHHUKAX: OKTA3Ap,

noneKa’ap v ukocasapyrue CedeHus: NpUu3Mbl U MUPAMUIBI

CHMMCTpHSI B ITPOCTPAHCTBC: CUMMCTPHUS OTHOCUTCIIbBHO TOYKH,
7.5 HpHMOﬁ, TUIOCKOCTH. DJIEMEHTBI CUMMCTPHUHU B TMpaMuaax,

napaJuiCJICIMIICax, MMpaBUJIbHbIX MHOTI'OI'PpaHHUKAX

Borunciienre 371eMEHTOB MHOTOIPaHHUKOB: pE€Opa, TUaroHau, yribl.
[Tnomans GOKOBOM MOBEPXHOCTU U MOJHON MOBEPXHOCTH NPSAMOU

IPU3MBI, TUTOMIAh OCHOBAHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH

e npsiMoii pu3Mbl. [1momaas 60KOBOM MOBEPXHOCTH Y TTIOBEPXHOCTHU
PABWIHHOM MUPAMUIBI, TEOPEMA O TUTOIIAIN YCEUEHHOW MUPAMU/TBI.
[Tonsitue 06 00béMe. OOBEM MUPaMUIbI, TPUIMBI

27 [Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY TIOIIAIMU

MOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX TEI

11 KJIACC




Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

[HunuHapuyeckass MOBEPXHOCTh, 00Pa3yIOMINE UIUHIPUIECKON
MMOBEPXHOCTH, OCh [IWIMHAPUYECKON MOBEpXHOCTH. [{umuuap:
OCHOBaHMsI 1 OOKOBas MOBEPXHOCTh, 00pa3yrolas U 0Ch, MIIOIIA b

OOKOBOM M TIOJIHOM IMOBEPXHOCTU

6.2

Konunueckast moBepXxHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH,
OChb M BEpIIMHA KOHMYECKON NOBEPXHOCTH. KOHYyC: OCHOBaHuE 1
BepIIMHA, 00pa3yomias U OCh, IJIOMIaAb OOKOBOM U MOJHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrouie U BbICOTa, OCHOBAHHUS

1 OOKOBasi HOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paanyc, IuaMeTp, MIomaIb MOBEPXHOCTH
cdepsl. B3aumuoe pacrionoxenue chepsl U IIIOCKOCTH, KacaTellbHas

IUIOCKOCTD K cdepe, MmIomaas chepsl

6.4

N300pakeHne Ten BpallleHHs Ha MII0CKOCTH. Pa3BépTka HuiMHapa U

KOHyca

6.5

KoM0OuHanuu ten BpaieHus 1 MHOIOrPaHHUKOB. MHOrOrpaHHUK,
OIMCaHHBINA OKOJIO ceprl, chepa, BMMCaHHAS B MHOTOTPAaHHHK, HITU

TEJO BpalleHus

6.6

[Tonstre 06 06béMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00
00BbEME MPSIMOYTOJIBHOTO TTapajuIe/IeHIe a U CICACTBUS U3 Hee.

O06bEM nmuHapa, kKonyca. O0bEM 11apa u TiIomaab cepsl

6.7

HOIIO6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHomIeHus MCXKOY IuIomaaiaMunu

MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI

6.8

Ceuenus nnnmHapa (mapajiesibHO U NEPHEHAUKYISIPHO OCH),
CeueHUs KOHyca (MapajulebHOEe OCHOBAHUIO U IPOXOASIIEE YEPE3

BEpIINHY), CEYEHUS 1Iapa




Bektop Ha muiockocTH U B mpocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YKCII0. Pa3noxkeHne BEKTOpa no
6.9 TpEM HEKOMIUIaHAPHBIM BekTopam. [IpaBumno napannenenumnena.
Pemenne 3a1a4, CBA3aHHBIX C MPUMEHECHUEM MIPABUI ACUCTBUH C

BEKTOpaMu

[IpssMoyrosibHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTs!
BekTopa. [IpocTeiine 3aaun B KoopAHATaX. YTOJI MEXTY

6.10 BeKTOpaMu. CKalIsipHOE NMPOU3BEICHUE BEKTOPOB. BhIuncieHne yrios
MEXy MPSAMBIMU U TUIOCKOCTSIMH. KoOpIuHaTHO-BEKTOPHBII METOA

IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4




HNPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro

TpeOOBaAHUA

IIpoBepsieMble TPeOOBaHUS K NPeAMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM

NMPOrpamMmbl CpeHero o01mero oopa3oBaHus

Brnanenue meTomamMu 10Ka3aTeabCTB, AITOPUTMAMU
penieHus 3a1a4; yMeHue (popMyaupoBaTh M ONEPUPOBATH
NOHATUSIMU: OTIpEZieNieHUe, aKCoMa, TeopeMa, CIEICTBUE,
CBOMCTBO, MPU3HAK, JI0KA3aTEIHCTBO, PABHOCUIHHBIC
(bopMyIHPOBKY; TPUMEHSTH UX; YMEHUE (DOPMYITHUPOBATH
o0paTHOE U MPOTHUBOIIOIOKHOE YTBEPKACHUE, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIb30BATh METO/T
MaTeMaTUYECKOW WHIYKINH; IIPOBOIUTH JI0Ka3aTeIbHbIC
paccyXJIeHUs TIPHU PEIICHUH 3aJ1a4, OICHUBATh
JIOTHYECKYIO MTPaBUIILHOCTh PACCYKICHHI, YMCHUE
OIIepUpPOBATh MOHATHSIMH: MHOXKECTBO, ITOJIMHOKECTBO,
oTiepanuy HaJl MHOKECTBAMH; YMEHHUE MCTIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN ammapar Jyisi OMUCAHUS
pPEANTBHBIX TIPOIIECCOB U SIBIICHUH U TIPH PEIICHUH 3a71a4, B
TOM YHCJIE U3 JPYTUX YIEOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATHSIMU: Tpad, CBSI3HBIN rpad, 1epeBo,
UK, Tpad Ha TUIOCKOCTH; YMEHHE 3aaBaTh M OMIMCHIBATH
rpadbl pa3TUIHBIME CIIOCO0AMU; UCTIONBH30BaTh TPadbl

IIpHu pCIICHHUH 3ada4

YMmeHue OIICPpUPOBATH MMOHATHAMU: HATYPAJILHOC YHUCJIO,
EJI0C YHUCJI0, CTCIICHDb C LICJIIBIM ITOKAa3aTCJIEM, KOPCHb

HATypaJIbHOW CTENEHU, CTENIEHb C PAIIMOHAIBHBIM




MOKa3aTeseM, CTEIeHb C IEUCTBUTEIbHBIM MOKa3aTeNeM,
jorapudm 4ucia, CHHYC, KOCUHYC U TaHT€HC
MPOU3BOJIBLHOIO YKCIIA, OCTATOK MO MOIYJIIO,
palKMOHaIbHOE YUCII0, UPPALMOHATBHOE YUCIIO,
MHOKECTBA HATYPaJIbHBIX, IENbIX, PAIMOHATbHBIX,
JNENUCTBUTENBHBIX YUCEI; YMEHHUE UCTI0b30BaTh MPU3HAKU
JEJIMMOCTH, HAUMEHBIIUI OOIINH AEIUTEIb U
HauMeHblIee ob1iee KpaTHoe, anroputM EBkiuaa npu
peuIeHny 3aa4; 3HaKOMCTBO C Pa3JIMYHbIMU
MO3UIIMOHHBIMU CUCTEMaMU CUHUCIICHUS; YMEHUE
BBHITIOJIHATH BHIYUCIIEHNE 3HAUEHUHN 1 MTPeoOpa3oBaHMUs
BBIpaKEHUM CO CTENEHAMU U Jiorapudmamu,
npeoOpa3oBaHus APOOHO-PAITMOHATHHBIX BBIPAKECHUN;
YMEHHUE ONEepUPOBATh MOHATUSIMU: MOCIIEI0BATENbHOCTbD,
apuQMeTHIecKas Mporpeccusi, reoMeTpruIecKas
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIas TeOMETpHIecKas
IIPOrpeCCHUs; YMEHHUE 33/1aBaTh MOCIEA0BATENBHOCTH, B
TOM YHKCJIE C TOMOUIBIO PEKYPPEHTHBIX (POPMYIT; yMEHHUE
ONEPUPOBATH NOHATUAMU: KOMIUIEKCHOE YUCIIO,
CONPSIKEHHBIE KOMILJIEKCHBIE YKCIIa, MOJIYJIb M apTyMEHT
KOMILIEKCHOTO Yucia, hopma 3anucu KOMIUIEKCHBIX YHCel
(reomeTpuuecKkasi, TPUrOHOMETpUYECKas 1
anredpanyeckas); yMeTb MPOU3BOAUTH apHU(PMETHUECKHE
JENUCTBUS C KOMIUIEKCHBIMU YUCIAMU;, IPUBOJIUTh
IPUMEPHI KCTIOJIB30BAHMSI KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATUAMU: MaTpuua 2x2 u 3x3,
OMpENIENUTENb MATPULIbI, FEOMETPUUYECKHUIN CMBICIT

OIIPpCACIUTCIIA




YMeHune onepupoBaTh NOHATUSIMUA: PAIMOHATIBHBIC,
VppalOHAIbHBIE, TOKA3ATENbHBIC, CTCTIEHHBIE,
Jorapu(pmMudeckre, TPUrOHOMETPUIECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH
MOHSTHSIMU: TOXKJIECTBO, TOXKIECTBEHHOE MPe0Opa3oBaHuE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPAaBEHCTB, PABHOCWIBHOCTh YPaBHEHH I, HEPABEHCTB U
CHCTEM; YMEHUE pellaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; peIIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C NTAPAMETPOM;
MPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIA
pEeLICHUSI MATEMATUYECKUX 33/1a4 U 33/1a4 U3 Pa3JINYHBIX

oOJnacTeil HAyKU U peaibHOM )KU3HU

YMenune onepupoBath NOHATHIMU: PYHKIHS, YETHOCTD
(YHKIMH, TEPUOANYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh
(YHKIIMHM, MOHOTOHHOCTb ()YHKIIMH, SKCTpEMYM (YHKIIUH,
HauOosbllIee U HaUMEHbIIee 3HaueHus (yHKIIUU Ha
NPOMEXYTKE, HeNpepblBHAs (DYHKLIMS, aCUMITOTHI
rpaduka GyHKIMH, IepBasi U BTOpasi IPOU3BOIHAS
(yHKIMU, TEOMETPUUECKUI U (PU3UUECKUI CMBICIT
IPOU3BOIHOM, IEPBOOOpA3HAas, ONPEACIEHHBIN HHTErpal;
yMEHHUE HAXOAUTh aCUMITOTHI Tpadrika GyHKIHUH; YMEHUE
BBIYHCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3ULIMU (QYHKIUH, HAXOUTh ypaBHEHHE
KacaTtenbHOH K TpaduKy QyHKIINN; yMEHUE HAXOIUTh
NPOU3BOAHBIE JIEMEHTAPHBIX (YHKLUH; yMEHUE
UCMOJIb30BaTh MPOU3BOIHYIO JJIsl UCCIIENOBaHMS (DYHKIINH,
HaXOJAUTh HauOONbIINE U HAMMEHbIIINE 3HAUECHUS

(GyHKIUN; CTPOUTH IpauKU MHOTOUYJIEHOB C




UCTIOIH30BAaHUEM alllapaTa MaTeMaTHIECKOrO aHAIIN3a,
IPUMEHSTH TTPOU3BOIHYIO JIJIST HAXOXKACHUS HAWITYUIIIETO
pENICHHs B IPUKIATHBIX, B TOM YHCJIC COITMATBHO-
SKOHOMHYECKUX W (PU3NYECKUX 3a]ja4ax; HAXOIUTh
TUTIOIIAN U 00BbEMBI (DUTY C TIOMOIIBIO UHTETpaa;
PUBOJIUTH MIPUMEPHI MATEMATUUECKOT'O MOJISTTUPOBAHHUS C

OMOIIBI0 U PepeHITaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: TpapuK PyHKIINH,
oOpartHast GpyHKIHS, KOMITO3UITUS (PYHKIIUMA, THHEHHAS
dbyHKIMS, KBaApaTU4Has QYyHKIUS, palliOHATbHAS
byHKIMS, cTeneHHast QYHKIHS, TPUTOHOMETPUYECKUE
dbyHKIIMK, 0OpaTHBIE TPUTOHOMETPUYECKUE (YHKITUH,
noKasarenbHas U JorapupmMudeckas QyHKIIMN; YMCHHE
CTPOUTH TPaPUKN N3YIECHHBIX ()YHKIIUIA, BHITIOIHSTH
npeoOpa3oBanus rpa@uKoB HYHKIINHI, HCTIOIH30BATh
rpaduKy 11l U3y4EHUs MPOIIECCOB U 3aBUCUMOCTEM, TPU
pElIeHUH 3a7a4 U3 IPYTruX Y4eOHBIX IPEIMETOB U 3a/1a4 U3
peaibHOM KU3HH; BhIpakaTh (OpMyIaMu 3aBUCUMOCTHU
MEX]Ty BETHYMHAMMU; UCIIOIb30BaTh CBOICTBA U Irpaduku
(GyHKUMN U1l pelieHusl ypaBHEHH, HEPaBEHCTB U 3a/1a4 €
napaMeTpaMu; U300paxkaTh Ha KOOPIMHATHON TUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHUM, HEPABEHCTB U UX

CHUCTCM

YMeHue peliath TEKCTOBbIE 3a1a4K Pa3HbIX TUIIOB (B TOM
YKCJI€ HA MTPOLICHTHI, IO U YaCTH, Ha JIBIKEHUE, paboTy,
CTOMMOCTbH TOBapOB U YCIYT, HAJIOTH, 33741 U3 00JIaCTH
yIPaBJICHUS] IMYHBIMU U CEMEMHBIMU (PUHAHCAMM);

COCTaBJIAATh BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U UX




CHCTEMBI I10 YCIIOBHIO 3a/1a4M, HCCIIE0BATH MOJYYEHHOE
pelIeHue 1 OIIEHUBATh MPaBI0NOA00HOCTh PE3YIbTATOB;
YMEHHUE MOJIETTUPOBATH PEATIbHBIE CUTYAllUH Ha S3bIKE
MAaTeMaTHUKH; COCTABIISITh BBIPAKECHUS, YPABHEHUS],
HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3a7a4H,
VICCIIEI0OBATh IMOCTPOCHHBIE MOJEIHN C UCIIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIN

pe3ynbTar

YMeHnue onepupoBaTh NOHATHUAMU: CpPEIHEE
apupmeTnyecKoe, MeJInaHa, HanboJblIee U HAMMEHbIIIEE
3HAYEHUs, pa3Max, IUCIEePCUsl, CTAHAAPTHOE OTKIOHEHUE
YHCIIOBOr0 HAOOpa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATD
UH(pOpMAIUIO, IPEACTABICHHYIO B TabIUIaX, Ha
auarpammax, rpadukax, OTpaxarollyro CBOMCTBa
pEaIbHBIX MPOLIECCOB U SIBJICHUI; ITPEICTABIIATH
MH(POPMAIUIO C TIOMOILBIO TaOJINII U AUATPAMM;
UCCIIEZIOBATh CTATUCTUUYECKUE JAHHBIE, B TOM YHUCIIE C
IPUMEHEHUEM TpaUueCcKUX METOIOB U SJIEKTPOHHBIX
CPEACTB; rpaMueCKH UCCIEN0BATh COBMECTHBIE
HAOJIIO/ICHHSI C IOMOILBIO AUarpaMM pacCEeUBaHus U

JIMHENHOMN pErpeccuu

YMeHune onepupoBaTh NOHATHUIMHA: CIIyYalHbIN OIBIT U
CITyJaitHO€ COOBITHE, BEPOSITHOCTD CITy4aiHOTO COOBITHS;
YMEHHE BBIUYUCIISITH BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadYecKuX METOJIOB; MPUMEHSATH (POPMYJIBI CIIOKEHUS U
YMHOKEHHUS BEPOSTHOCTEH, PopMyITy TIOTHOM
BEpOATHOCTH, hopmynty bepHysin, KOMOMHATOPHBIE

(bakThl 1 GOPMYJIBI; OLICHUBATH BEPOSITHOCTH PEATbHBIX




COOBITHIf; YMEHHUE OTIEPUPOBATH MOHATUAMHU: CITydaiiHas
BEJIMYMHA, pacIpe/ieicHue BEpOSTHOCTEH,
MaTeMaTHYEeCKOe OKUIaHue, JUCTIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CITy4YailHON BEIMUYUHBI, QYHKIIUU
pacrpeaeneHus U II0THOCTH PaBHOMEPHOT O,
MOKAa3aTEIbHOI0 U HOPMAJIBHOIO PACIPEEICHUI; YMEHUE
UCII0JIb30BAaTh CBOMCTBA U3YUYEHHBIX paclpeaeIeHU s
pelIeH s 3a71a4; 3HAKOMCTBO C TIOHSITUSIMU: 3aKOH
OOJBIIMX YUCEI, METO/IbI BEIOOPOYHBIX HCCIIEA0BAHMIA;
yYMEHHUE NMPUBOJIUTH MPUMEPHI MPOSBIICHUSI 3aKOHA
OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEPUPOBATH MOHITUSIMU: COUETAHUE,
NEPECTAHOBKA, YUCIIO COYETAHUMN, YUCIIO MEPECTAHOBOK;
ouroM HproTOHA; yMeHHE TPUMEHSITh KOMOMHATOPHBIE
(bakKThl U pacCyKICHHUsI IJIs1 PEIICHUS 3a71a9; OIECHUBATh
BEPOSTHOCTU PEAIbHBIX COOBITHIA; COCTABIISATH
BEPOSTHOCTHYIO MOJI€NIb U MHTEPIIPETUPOBATH

MOJTyYEeHHBIN PE3yNIbTAT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, ITpsAMasl,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, BEJINYUHA yIJa,
IUIOCKUI yTOJl, IBYTPAHHBINA YIOJl, TPEXTPAHHBIN yro,
CKPEIIMBAIOLINECS NPSIMBIE, TAPAIUIETBHOCTD U
NEPIEHANKYJIIPHOCTD MPSAMBIX U INIOCKOCTEN, YTOJI MEXIY
IPSIMBIMH, YTOJ MEXKAY NPSIMOMN U IIIOCKOCTBIO, YIOJI
MEXYy IUNIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH,
PACCTOSHUE MEXAY NPSAMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMM; YMEHHE UCIIOJIB30BATh IIPU PELICHUH 3334
U3yYEHHBIE (DAKTHI U TEOPEMBI INIAHUMETPUN; YMEHHE

OIICHUBATh Pa3Mepbl 00BEKTOB OKPY>KAIOIIEr0 MUPA;




CTPOUTH MAaTCMATUYCCKUC MOJCIIN C ITIOMOIIBIO
IrCOMCTPHUICCKUX MMOHSITHI U BCJIIMYMWH, PCIIATh CBA3AHHBLIC

C HUMHU IMPAKTHUICCKUC 3a/[a1n

10

YMeHune onepupoBaTh NOHATHAMU: TIIOMAAL GUTYPBI,
00BEM (DUTYpBI, MHOTOTPAaHHUK, MTPaBUIHHBINA
MHOT'OIPaHHUK, CEYEHHE MHOTOI'paHHUKA, KYO,
napasuiesenuIe], Ipru3Ma, mupamMuaa, Gurypa u
MOBEPXHOCTH BpaIlleHUs, IUIUHAP, KOHYC, map, chepa,
TUTOIIAh CEphl, IO ITOBEPXHOCTH MTUPAMHU/IBI,
IpU3MbI, KOHYCa, HWIHH]Ipa, 00BEM KyOa,
NPSMOYTOJILHOTO TapajlieNenuIea, MMPaMuIbl, IPU3MBI,
WIMHIpPA, KOHYCA, 11apa, pa3BéPTKa MOBEPXHOCTH,
CEUeHHs KOHYyCa U IINHPA, TapauiedbHble OCH WIH
OCHOBAHUIO, CEUEHUE IIapa, MI0CKOCTh, Kacarouasics
cdepsbl, IUIUHIPA, KOHYyCa; YMEHUE CTPOUTH CEUCHHE
MHOTOI'PaHHHKA, U300pakaTh MHOTOI'paHHUKH, QUTYPHI U
MIOBEPXHOCTH BpPAIEHUS, X CEUCHUS, B TOM YHCJIE C
TIOMOIIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHNE IPUMEHSATh
CBOMCTBA FEOMETPHUYECKUX (PUTYP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeIeHUs U3ydaeMbIX QUryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpUYecKuX Quryp, 000CHOBBIBAThH MM OIIPOBEPTaTh
UX; YMEHHE MTPOBOIUTH Kilaccuukaimto Guryp mo
Pa3IUYHBIM MIPU3HAKAM, BBITIOTHATH HEOOXOIMMbIC

JOITOJTHUTCIIBHBIC IIOCTPOCHUA

11

YMeHue OIICPHUPOBATH INOHATUAMU: IBUKCHHUC B
IMpOCTPAHCTBC, H&pEUIJIGJILHLII?I IMCPCHOC, CUMMCTPHA Ha

IUIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3zoBaHHe




noo0us, mogo0HbIe PUTYPHI; yMEHUE PACIIO3HABATH
paBHbIE U MOAOOHBIE PUTYPBHI, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOILICHUS IPU PELICHUH 3a7a4; HAaXOAUTh
reoOMeTpUYECKUE BEIMYUHBI (AJIMHA, YTOJ, II0Uab,
00BEM) TpH pelIeHNH 3a7a4 U3 APYTUX yueOHBIX
IIPEIMETOB U U3 PEAIbHON KU3HU; YMEHHUE BBIYUCIATH
reOMEeTPUYECKUE BETUYUHBI (JJIMHA, YTOJ, IO,
00BEM, TUIONIA/Ib TOBEPXHOCTH), UCIIOJIB3YSI U3yUECHHbIE
(GopMyIIbl U METOJIBI, B TOM YHCJIE: TUIOMIA/lb TOBEPXHOCTU
NUPaMUJIbL, TPU3MBL, KOHYCA, IWIMHPA, TUIOMAb ChEpPDL;
00BEM KyOa, NpAMOYTOJIbHOTO Hapajlieenunena,
NUPaMUJIbL, TPU3MBIL, WIMHAPA, KOHYCA, 111apa; YMEHUE

HAXOJWUTH OTHOIIEHHE 00bEMOB TIOJJOOHBIX QUTYD

12

YMeHune onepupoBaTh NOHATUIMHA: IPSIMOYTOJIbHAS
CHCTEMa KOOpPJHUHAT, BEKTOP, KOOPAMHATHI TOUKH,
KOOPAMHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha YKCJI0, Pa3JI0KEHHUE BEKTOpa Mo 06a3ucy,
CKAJISIPHOE MPOU3BEAEHUE, BEKTOPHOE NPOU3BEIAEHUE, YOI
MEK1y BEKTOPAMH; YMEHUE UCTOJIb30BATh BEKTOPHBIN U
KOOPAMHATHBIN METO/JT JIJIl PELICHUS] TEOMETPUUECKHUX

3a]1a4 ¥ 337a4 JpYruX y4eOHbIX PEIMETOB

13

YMeHue BI)I6I/IpaTB HOI[XOI[?IIHI/Iﬁ METOA I pCIICHHA
3aga4u; IOHUMAaHUC 3HAYMMOCTHU MAaTCMATUKH B U3YYCHUHU
IMPUPOAHBIX 1 O6HICCTB€HHLIX IMponucCCOB U HBHGHHﬁ;
YMCHHUC PACIIO3HABATH IMPOABJICHUC 3dKOHOB MATCMAaTHUKH B

HCKYCCTBC, YMCHUC IIPUBOJAUTDL ITPUMCPBI MATCMATHUYICCKHUX




OTKPBITHUN POCCUMCKON U MUPOBOW MAaTEMaTHUYECKOU

HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT CoJePKAHUS

Kon

1 Uucna u BEIYUCTICHUS

1.1 Harypanbnsie u uensie yucna. [[puzHaku 1eIMMOCTH LENbIX YUCEI

1o Pammmonanpubie unciaa. OOBIKHOBEHHBIC U JACCITUIHBIC APOOH,
' HPOIEHTHI, 0ECKOHEYHBIE TIEPUOINIECKUE TPOOH

13 ApudmMernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JleicTBus ¢
' apuMeTHIECKUMHU KOPHAMU HATYpPaJIbHOU CTETICHH

14 Crernienb ¢ uenbiM nokazarenem. CTeneHb ¢ pauoHaIbHbIM
' nokasareneM. CBOWCTBA CTETIEHU

L5 CuHyC, KOCHHYC M TAHT€HC YHUCIIOBOTO ApTYMEHTa. APKCUHYC,
' apPKKOCHHYC, apKTaHT€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudaabie U HATypaIbHbIC JTOTapU(MBbI

JleiicTBuTENbHBIC YKCTa. ApudMeTHUecKre orepaiuu ¢
1.7 NEeNCTBUTENBHBIME unciaamMu. [IpubnuxEHHbIe BHIYUCIICHHUS, PABUIIa
OKPYTJICHHSI, MPUKHJIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUN

1.8 [IpeobpazoBaHue BhIpAKEHUI

1.9 KomruiekcHbie yncia

2 VYpaBHEHUsI 1 HEPABEHCTBA

2.1 [{enpie 1 ApoOHO-paITMOHAIBHBIC YPABHEHUS

2.2 HpparmoHanbHbIe YpaBHEHUS

2.3 TpuronoMerpuueckue ypaBHEHHUsI

2.4 [TokazarenbHbIe U JIorapuGMUUECKUe ypaBHEHHUS

2.5 [{enbie 1 1poOHO-palOHAIbHBIE HEPAaBEHCTBA




2.6

HppanroHaibHble HEPAaBEHCTBA

2.7 [TokazarenbHble U JIOrapu(MHUUECKUE HEPABEHCTBA
2.8 TpuronoMerpruyecKkue HepaBeHCTBA
2.9 CucTtembl ¥ COBOKYITHOCTU YpaBHEHUI U HEPABEHCTB
2.10 ' YpaBHeHus1, HEpaBEHCTBA U CUCTEMBI C apaMeTpaMu
211  Marpuna cucTemMbl JUHEHHBIX ypaBHEHUH. ONpeeauTellb MATPULIBI
3 @OyHKIUHU U rpaduKu
OyHk1us, crocoos! 3ananus yHkiuu. ['paduk ynkiuu. Bzaumuo
3.1 oOparnbie pyHkimu. YETHbIe U HeuéTHBIEe QyHKIUU. [lepronnyeckue
byHKIIH
OObnacTh onpeaeneHrs 1 MHOKECTBO 3HaueHu ¢pyHkuu. Hynu
32 ¢bynkuuu. [IpomexxyTku 3HaKonoctTosiHCTBA. [IpomMexyTku
' MOHOTOHHOCTH (pyHKIIMU. MaKkCUMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonpuiee n HanMeHblIee 3HaUeHNE (QYHKITUU HA TPOMEKYTKE
33 Crenennast yHKIMS ¢ HATYpaJIbHBIM M LIETBIM MOoKa3aTeneM. EE
' cBoricTBa u rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpudeckue QPyHKIINM, UX CBONCTBA U Tpaduku
3E [TokazarenbHas u norapupmuydeckas GyHKIMU, UX CBOWCTBA U
' rpaduku
36 Touku pa3zpbiBa. AcuMnToThl rpagukoB pyHkuuii. CBoiicTBa
' (byHKIIHIA, HENPEPHIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CITOCOOBI 3aJJaHUS TTOCJICIOBATEIBHOCTEH
28 Apudmernueckast u reoMmeTpudeckas nporpeccun. @opmyia
' CJIOKHBIX MPOLIEHTOB
4 Hauana maremMaTnueckoro aHanusa
4.1 [TpousBoanas pyukuuu. [IponsBoaHbIe F1€MEHTAPHBIX QPYHKIIUN




[IpumeHeHue Npon3BOIHOM K UCCIEAOBAHUIO (DYHKIIUNA Ha

4.2 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHre HanOobIIero u
HaMMEHBIIIET0 3HAaYCHHSI (PYHKIIMU HA OTPE3KE

4.3 [TepBooOpaznas. Uurerpan

3) MHoxecTBa U JIOTUKa

£ 1 MHoXecTBO, onepalvy HaJl MHOKeCcTBaMu. Jluarpammel Diinepa —
' Benna

5.2 Jloruka

6 BeposTHOCTh 1 cTaTHCTHKA

6.1 OnucarenpHasi CTAaTUCTHKA

6.2 BepostHocTh

6.3 KomOunatopuka

7 ['eomerpus

7.1 @urypsl Ha IVIOCKOCTH

7.2 [IpsiMbIe U TIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena 1 NOBEPXHOCTH BpAILICHUS

7.5 KoopauHaTel 1 BEKTOPEI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
VYuebnuk ['eomerpus 10 — 11JI1.C.Atanacsa u np. Mocksa «IIpocBemnienne»
2020r.
METOANUYECKHUE MATEPHUAJIBI 1A YYUTEJISA n
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET
CnmcoK 3/1eKTPOHHBIX 00pa30BaTeIbHBIX PECYypPCOB N0 MaTeMaTHKe
1.Bcs anemenTtapHas matemaTtuka: CpenHssi MaTeMaTH4eCcKasi MHTEPHET-IIKOJIa
(http://www.bymath.net)
2.3a1a4uM 10 TeOMETPUH: UHPOPMAITMOHHO-TIONCKOBAsI CUCTEMa
(http://zadachi.mccme.ru)
3.MatemaTnka B TOMOIIb IIKOJBHUKY U CTYACHTY (TECTHI 10 MaTeMaTuke online)
(http://www.mathtest.ru)
4 Maremaruka. [lIkona. Bynymee. Caitt yunrens marematuku A.B. I1leBkuHa
(http://www.shevkin.ru)
5.Maremarnyeckoe oOpa3oBaHue: MPOILIOE U HacTosee. MuTepHer-Oubnmoreka
o MeToauKe TpernoaaBanus mareMmatuku (http:// www.mathedu.ru/)
6.Caiit snemenTapHoil Marematuku Jmutpus ['ymnna
(http://www.mathnet.spb.ru)
7.0¢unmanbubiil nHGopMaronHsid nopran EID (http://www.ege.edu.ru/)
8.0mummuanset. [lnapranka EI'D mo MatemaTnke: BaprHaHThI, pEIICHUS
(http://shpargalkaege.ru/)
9.Poccuiickasi cTpaHHIla MEKAYHAPOJHOTO MaTEMaTHUYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®dectuBanp nemarorndeckux uaeil «OTKPBITHIA ypok» (TIpernojaBanue
matematuku) (http://festival.1september.ru/arti cles/subjects/1)

11.Caiit Anekcannpa Anekcanapouda JlapuHa (MaTeMaTuka, pereTuTop)


http://mathkang.ru/

(http://lesavchen.ucoz.ru/)
13.Caiit penepanpHOro HHCTUTYTA MeAarornyeckux n3mepenuit (http:/fipi.ru/)
14.Bcst MaTeMaTHKa — BEICIIAST MAT CMaTuKa, MpruKjIaJjHas MaTeMaTrKa,
MAaTEMATNYECCKUEC METOAbI B OKOHOMUKE, (I)I/IHaHCOBaH MareMaTuka
(http://www.allmath.ru/)
15.Math.ru (http://www.math.ru/)

(http://alexlarin.net/)

12.Caiit yuurens MmaremaTuku Enensl MuxaiinoBabl CaBu4e€HKO


http://www.math.ru/
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