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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)KE€ KAa4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapalyielibHbIe TMPSAMBbIE B  MPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MJIOCKOCTEN : apaIeNIbHbIE IIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM JI0 TTOCKOCTH, MPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAs TPEYrojbHAs NUPaAMUA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHH B TUPAMUJIAX, IapaJUICIICIUIIEIaX, TPABHIIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocty u B ipocTpaHcTBe. ClIOkKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCITOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrHX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOCHUE YCTOWYUBOTO OYTYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3juyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3ndecKasi aKTHBHOCTD ); (PU3MYECKOTO COBEPIIICHCTBOBAHMSI,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbIM  chepaM  MPOPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJ00AJTBHOTO  XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHMUsS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KaK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposarnue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YUarUuxcs (0ceoeHue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy NOHATUIMH; (HOPMYIUPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHS U BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U O00OIIECHHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIS PEIICHUS 3a]1a4u;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITENBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMU OOILEHHUS;, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
poO0JIeMBbl, pelaeMoil 3aJ1auu, BHICKAa3bIBaTh UIEH, HALIEJICHHbIE HAa TIOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHus  3aJayd,  JKCIEpPUMEHTAa,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpPU pelieHuH Y4eOHBIX 3aj]ay; MPUHUMATH 1€ COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (hopmMax paboThl (00CyXkaeHUS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyramuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA ¢ y4ETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pEeLIeHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBUSIM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yrja; JUHEWHBIA Yros ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MUpamMuja; TpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; PSAMbIEC U HAKIIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUCCKUX BETUYMH MO 00pa3liaM WiIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOUIUMHUCS MPSMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPELIMBAIOUIMMHUCS  TMPAMBIMH, MEXKJIYy MPSAMOA M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUSL B MPOCTPAHCTBE; ILEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaXx.

[IpumeHsaTh reomeTpruueckue (HaKkThl 17151 pEHICHHUs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTEeMaTU4YeCKu CHOPMYIHUPOBAHHOW MpPOOJIEMbl, MOJAEIUPOBATh peaJbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KITACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIAP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAAXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISATh COOTHOMICHUS MEXIY ITUIOMIAJSIMU TMOBEPXHOCTEH W 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAaMHM, CKAJIIPHOE MMPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MU PEUIEHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUs
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY IPSIMBIMU U TUIOCKOCTSIMH httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 Et?[i?/?;fcli(;gﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUCTEMAaTU3aIys 3HaHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
OCHOBHBIC TIOHSTHS CTEPEOMETPUH:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna i 1OK
HOJIMOTEeKA
1 M300pakKeHUs HAa PUCYHKAX: 1
p pHCYH _ https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeNbHbIX IPSIMBIX (OTPE3KOB), 01.09.2025
CepeNHbI OTpe3Ka
[TonsTus: nepecekaronecs BuG 1OK
nonmoTexa

2 TUTOCKOCTH, TIEPECeRAOMeca L 02.09.2025 | https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecekarouiuecs Eu6 1OK

nonmoTexa

3 FUIOCROTTH, Tepeceiatotinect L 08.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 M300pakeHue MHOTOTPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX 09.09.2025 https://m.edso0.ru/a63959ed
yepTexax
HavanbsHbie cBenenus o kyoe u Bu6 1OK

N noIMoTeKa

> FIMPAMILIE, Mx PASBEPTICL 1 MOACIH. L 15.09.2025 |  https://m.edsoo.ru/b30dff38

CeueHnsi MHOTOTPAaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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HavanbsHbie cBeieHus 0 Kyoe u

bubmuoreka [JOK

6 nupamMu/ie, X pa3BEPTKU U MOJICIH.
pani passep A 16.09.2025 |  https://m.edsoo.ru/3d8ffd32

CeueHus MHOTOTPAaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MIOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 29.09.2025 https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM

3 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U 23.09.2025 https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCMOMBI CTEPEOMETPUU U 29.09.2025 https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U 30.09.2025 https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnosoxeHue npsmbix B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJijiebHbIC U CKPEIIUBAIOIIHECS 06.10.2025 https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napasjieabHble MPSIMbIC B bubmmorexa [JOK

P ] P https://m.eds00.ru/93ad36b3

MPOCTPAHCTBE; MAPaJIICIbHOCTh 07.10.2025

TPEX MPSAMBIX
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[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapamienpsHOCTE IPSMOM U 13.10.2025 https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH

14 VYTIuIbl ¢ COHANPAaBICHHBIMU 14.10.2025 bubnuorexa [JOK
CTOpOHAMHU https://m.eds00.ru/9f4071b9

15 VYrois Mexay NpsIMBIMU B 20.10.2025 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYrois Mexay NpsMBIMU B 21.10.2025 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0

17 [TapannenbHOCTh MIIOCKOCTEM: 10.11.2025 bubmuorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255

18 CBoiicTBa napajIeabHbIX 11.11.2025 bubnuoreka [IOK
IJIOCKOCTER https://m.edsoo.ru/e504d656
[Ipocreiimme npoCTpaHCTBEHHbBIE BuGmiorexa [IOK

19 (UrypEI Ha ILIOCKOCTH: TETPadp, 17.11.2025 |  https://m.edsoo.ru/4a28dc02
Ky0, mapayieenume/

2L Hocrpocrne corerii sl [T
KounTtponbHas paborta no teme

29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npoctpanctse. [lapannenbHOCTh 25.11.2025 https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEMN"
[lepnieHAMKYIAPHOCTD NMPAMOUN U BuGmmorexa [OK

23 FHOCKOCTHL: HEPHCHMIYIDIPHRIE 01.12.2025 | https://m.edsoo.ru/b19f6a5d

MpsAMBIC B IIPOCTPAHCTBC
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[IpsimMble napajienbHbIe U

bubmuoreka [JOK

24 02.12.2025
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuienbHbIE U 08.12.2025 bubnuorexa [JOK
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH 09.12.2025 bubnuorexa [JOK
PSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH 15.12.2025 bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit 16.12.2025 bubnuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o mpsiMou 22.12.2025 bubmuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsMou 93.12.2025 bubmuorexa [JOK
MEePNEeHANKYIISIPHOH MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyNAp U HAKIOHHBIE:

31 paccTosiHuEe OT TOYKHU J0 TJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSMOM 10 29.12.2025 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[lepnieHuKynAp U HAKIOHHBIE:

32 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSAMOM 10 30.12.2025 https://m.edsoo.ru/66fefadd
MJI0CKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 110 12.01.2026 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHquKynsip U HAKJIOHHBIE: 13.01.2026 bubnmnoreka [JOK

PacCTOAHUC OT TOYUKHU O INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT MPSAMOU 110
IIJIOCKOCTH

VYTIBl B IPOCTPAHCTBE: YTOJI MEXY

bubmmoreka [{OK

35 19.01.2026
MIPSIMOM U IIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroj 20.01.2026 bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 26.01.2026 bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHUKyYISIPHOCTD IOCKOCTEN:
38 MIPHU3HAK MEePIICHANKYISIPHOCTH JIB brbmmorexa [OK
p . Y % 27.01.2026 | https://m.edsoo.ru/ec3e2da3
TUTOCKOCTEH
[lepneHMKYISIPHOCTD INTIOCKOCTEN:
39 MIPHU3HAK MEePIICHANKYISIPHOCTH JIB bubnmorexa [JOK
. Y yx 02.02.2026 | https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
40 MIPU3HAK NEPNEHAUKYIPHOCTH 1B bubamorera LOK
P Vp AMIY AP ABYX 03.02.2026 | https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
N bu6mmoreka [JOK
41 Teope &x TIepe 09.02.2026
OpeMa © Tpex HepHotHiTbpax https://m.edsoo.ru/e4972cdc
N bu6mmoreka [JOK
42 Teope &x TIepe 10.02.2026
OpeMa © Tpex HepHotHiTbpax https://m.edsoo.ru/52188a7d
N bubnuoreka [JOK
43 T 16.02.2026
SOPEMA O TpeX HepHempTeyInpax https://m.edsoo.ru/9f246736
KonTponpHast paboTa no Temam
44 "IlepneH IMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK
mockocTel" u "YTIbl MeXay 17.02.2026 https://m.edsoo.ru/5b971ef3

MPSIMBIMU U TIIOCKOCTSMU"
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK

4 MHOTOTPAHIIEKA, BRITYIUIBIC 1 https://m.edsoo.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPAHHUKH; 24.02.2026
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi mpu3Ma; rpaHu

46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas U 02.03.2026 https://m.edsoo.ru/b4ad63ad
TMOJTHAs! TOBEPXHOCTH TTPU3MBbI

47 [Tapannenenumnen, npsaMOyroJbHbII 03.03.2026 bubmuorexa [JOK
MapajieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojibHasi MUpaMHIA,
TpaHU ¥ OCHOBAHUE MUPAMU/IBI, BuGmorexa LOK

48 OO0KOBas U MOJIHAS TOBEPXHOCTh httos://m.edsoo.ru/fblcd0as
MUpaMU/Ibl; PaBUIIbHAS U 10.03.2026
ycedu€HHas nupamMuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO

49 MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
MpU3Ma U NpaBUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MHUpaMUIA 16.03.2026
Y TIPaBWIBHBIN TETpadp; Kyo
[IpencraBienue o MpaBUIBLHBIX Bu6morexa LIOK

>0 MHOTOTPAHETHRAX. ORI, 17.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdP.
CummeTpusi B IpOCTPAHCTBE:

51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI 23.03.2026 https://m.edsoo.ru/b9e777d9

CUMMCTpPUHU B ITUpaMUIax,
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mapajiiejiCnmIeaax, nmpaBUjIbHbIX

MHOTOTpaHHUKAX
Brraucnenune »iieMeHTOB
52 MHOTOIrPaHHHUKOB: pEOpa Bubmmoreka HOK
P + Peopa, 24.03.2026 | https://m.edsoo.ru/6cdbecef
JMaroHaJd, yIrIibl
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MMOBEPXHOCTH MPSAMOHN
53 IIPU3MBI, IUIOIIAgb OCHOBAHUIA Bubmrorexa HOK
p ’ 5 . ’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH 06.04.2026
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM OBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHOMN
54 OUpaMHUIBI, TEOPEMa O TNIOMIAIN Bubmaotexa IIOK
5 PaMIARL, TEop mamt https://m.eds00.ru/5603e30b
OKOBOM TIOBEPXHOCTH YCEUEHHOM 07.04.2076
MTUPAMU/TBI
55 KonTtponsHas padoTa o Teme 13.04.2026 bubnuoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 e 00 00béMe 14.04.2026
OIUITHE 05 ODBEM https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 O0Bé 20.04.2026
BEM THPANIN https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 006 21.04.2026
DOM TN https://m.edsoo.ru/f47dfefd
bubnuoreka [JOK
59 O0Bé 27.04.2026
DM ITHpanMHAR https://m.edso00.ru/79¢10312
bu6mmoreka [JOK
60 065 28.04.2026
DEM THpaMuAR https://m.edsoo.ru/2faadc3f
61 OGBEM IIPU3MEI 04.05.2026 =~ bubmnorexa [IOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 O0Bé 1 05.05.2026
PEM TIPHIMEL htps://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 06 1 12.05.2026
PEM TIPHSMEL https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 18.05.2026 | puomoreka IIOK
"O06bEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IIEHNE
65 CHUCTEeMaTU3als 3HaHH. 1 bubnuoreka [JOK
[TocTpoenue ceuennii B 19.05.2026 https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpenHme, 0600IIEHNE
CHUCTEeMaTH3als 3HaHH.
Beruncnenue paccTossHU: MEXIy Bu6 OK
66 JIBYMSI TOYKaMHU, OT TOYKH JIO 1 nomorexa 11
HPAMOI, OT TOUKH JI0 TIIOCKOCTH https://m.edsoo.ru/f7792ba9
MEXAY CKPEUIUBAIOLIIUMUCS 25.05.2026
MPSIMBIMU
bu6mmoreka [JOK
67 " 6 1 26.05.2026
TOTOBA KOHIPOIIRHAZ pabota https://m.edsoo0.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
CUCTeMaTH3alusl 3HAaHHUH.
Brruncnenue yrios: Mex
68 CKpEITUBAI0 fMI/IC}I 1| }Il\'/IHIiII'MI/I 1 bubmmorexa [IOK
MCI:I(;; HpHMH(l)ﬁ " nnocr;ocmo ’ https://m.edso0.ru/56765e8b
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY 27.05.2026
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrtpoiabubie | IlpakTHyeckue Aara tupposhbie
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypest
Cdepa u map: neHTp, paamnyc,
1 JIMaMeTp; MIOIIAAb IOBEPXHOCTH 1 bubmmorexa LOK
https://m.edso0.ru/0341bc2b

chepsl
B3anmuoe pacnonoxenue cepsl

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUIHHIPUIECKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnuoreka [JOK
IUIoIIa s OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.

5 Ceuennst nuuHApa (TIIOCKOCTHIO, 1 bubnmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBaHNE U BEPIINHA,

8 06p§;y101ua51 1 OCb; Hnopmazn, bubmorexa HOK

. N https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTHU
VYceu€Hnsiil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u (IS)OKZI:;I bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIIHHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIN

12 okoJo chepsl; chepa, BIUcaHHAS B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O0beM wiimkzpa, KoKy https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepsl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/5513d87b
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIo1agsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHag padora 1o rTeMam
17 "Ten’f Bpa eHEm" u "O0beMbl bubnmorexa LOK
" patt https://m.edsoo.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa LOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenwne 3amad, cCBI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmrorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopayuHaTHO-BEKTOPHBIA METO
23 i I/IpiI_HGHI/II/I FCOMG”]I;“) NYECKUX ! Eubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsimoyronpHas cucrema
KOODPAMHAT B IIPOCTPAHCTBE.
P4 Poctp bubnuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
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YroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

25 CKallApHOC IPOH3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruncienue yrioB Mexay bubnuorexa [JOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKkTophl U KOOpAUHATHI B brbmmorexa [OK

" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1

28 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHblIe (HUTYpHI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IIEHNE 1

29 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHue, 0600IeHNE U

39 CUCTEMaTHU3aIus 3HAHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUuun

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas konTpobHas padota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUe, 0600MIICHNE U 1 bubmmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 0opa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIISICTBHS U3 HUX MIPU PEIICHUN
' TreOMETPUIECKUX 3a1a4
23 OmnepupoBaTh TOHSATHIMH: IMAPAJUICTBHOCTh M TEPIEHIUKYIIPHOCTD
' MPSIMBIX U INTIOCKOCTEN
24 KnaccnpunupoBaTh B3aMHOE PACIIOIOKEHUE TIPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATHIMHA: IBYTPAHHBINA YTOJI, TPAaHU IBYTPAHHOTO YT,
7.5 pebpo IBYrpaHHOTO yIyia, JWHEWHBIH yroa JABYIrpaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUAMHU: MHOIOI'PAHHMK, BBIIYKJIBIA U HEBBITYKIIBIN
7.6 MHOTOI'PaHHUK, AIIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BUJbI MHOI'OI'DAaHHHMKOB (IIMpamMuaa, Ipu3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMble M HAKJIOHHBIE IPU3MBI,
napaJiesienune /bl)
- g OnepupoBaTb  MOHATUAMHU:  CEKyIlas  IJIOCKOCTb,  CEYEHUE
' MHOTOI'paHHHMKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,
. UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh c€4YeHHs MHOTOIPAaHHMKOB METOJIOM CJIE/IOB, BBINOJIHSATD
7.11 (BBIHOCHBIE) MJIOCKHME YEPTEXU U3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y




7.12

Pemate 3ala4i Ha HaXOXJICHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W aJIropuTMaM, MpUMCHASA U3BCCTHBIC AHAJIUTHYCCKHUC MCTOJbI ITPU
peIICHMU CTAHAAPTHBIX MATCMATUUYCCKUX 3ada4 Ha BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMU, OT TOUKHU OO HpﬂMOﬁ, OT TOYKHU 0

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

PemaTs 3a1aun Ha HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMUUH 10 00pa3iam
WIM QJITOPUTMAaM, IIPUMEHSS WU3BECTHBIE AHAIUTUYECKUE METOABI IIPU
pelIeHNN CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
ME¥K/ly CKPELIUBAOIMMUCS NPSIMBIMH, MEXIY NPIMOU U IIOCKOCTBIO,

MCKAY MIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  NOpUMEHEHHEeM  (opMyld,  BBIYUCIATH
COOTHOIIEHUS MEX1y TUIOIIAaIIMU IOBEPXHOCTEN, 00bEMaMU MOT0OHBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NMOHATHSAMH: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWH(GOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTh reomMeTpudeckre QaxKThl Ui PEHICHUs CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB PELICHHs], €CITU YCIOBHS

IPUMEHEHHUS 3aJIaHbl B ABHOUM (opme

7.18

[IpumensaTh mpocTeilliie NporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBbl MpPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IIPpUMEPLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh NOJYYEHHblE 3HAHMS Ha NPAKTUKE: aHAIW3UPOBATh
peallbHbIE CUTyallud W NPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
MIOMCKA peLIeHUs] MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIETIMPOBATh PEAJIBHBIE CUTYallUN Ha S3BIKE T€OMETPUU, UCCIIENOBATh
IOCTPOECHHBIE MOJEIH C UCIHOJIb30BAHUEM I€OMETPUUECKUX TOHITHHA U
TeopeM, amnmapara aiareOpbl, pelarb NPaKTHUYEeCKUe 3aJaui, CBI3aHHbIE

C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS 0CHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
OmnepupoBaTthb MOHATUSMHU: IMHAPUIECKAs MIOBEPXHOCTH,
6.1 oOpasyromue OWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylome KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAIICHHSI
6.4 KnaccudummpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTAa CETMEHTA, IAPOBOH CJIOHM, OCHOBAHHUE IIIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnare 00bEMBI W TUIOMAAW TIOBEPXHOCTEW TeNl BpAIICHHS,
' reOMETPUUECKUX TeJl C IPUMEHEeHHEeM (popmyt
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpallleHus
6.8 BblyncnsaTe COOTHOIICHHMS MEXAY IUIOMAISIMH TOBEPXHOCTEH U
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaeMmble (PUTYypBl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHIl CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYECHUS Tel
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIUIO O
6.11 IPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomeTpudeckue (GpaxThl I peIIeHUs CTePEOMETPUUYECKIX
6.12 3aja4, MPEAINoJIaraloluX HECKOIbKO IIaroB peHIeHUs, €ClIM YCIOBUS
MIpUMEHEHUs 3a]IaHbl B SIBHOM (opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHH CJIOKCHUS BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauieIenuneia Py CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBbBI KOOPAWHATBHI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBCHCTBO BECKTOPOB, KOOPAWHATBLI BEKTOPA,
yroia MCEXAy BCKTOpaMH, CKaJlApHOC [MPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEIAECHHUE BEKTOpA HA YUCIO, YTOJ
MEXAY BEKTOPaMHM, CKaJISPHOE IPOU3BEJEHHUE, PacKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne TeoMEeTpUYECKHE 3aJadyd  Ha TNPHUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemrate 3aJa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH H
HaXO0XKJIACHUC Tr’COMECTPUICCKHUX BEJINYHH I10 06pasuaM HJIN aJITOpUTMaM,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEIICHUA CTaHAAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh npocTeiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBbl MPU PEHICHHUH CTEPEOMETPUUECKHUX

3a1a4

6.22

[IpuBoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUpOIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TONYyYEHHBbIE 3HAHMS Ha TPAKTUKE: AaHATU3UPOBAThH
peayibHbIe CUTYallMd W MPUMEHSATh U3YYCHHBIC MOHATHS B Ipoliecce
MOKWCKA pEIICHUs] MaTeMaTH4eCKu C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh peajbHbIEe CUTYAIH HA SA3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEH C UCHOJIB30BAaHUEM I€OMETPUUECKUX TOHITHH U
TeopeM, anmnapara ainreopbl, perarh NpakTUYecKue 3a1a4n, CBsI3aHHbIe

C HAXOXKJACHHUEM I'COMCTPUYICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, MJIOCKOCTh, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMAaTHYECKOM IOCTPOEHMHM  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh TOpSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHBIE IpPsSMBIE B  INPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX MiIockoctei. [Ipocreiimme mMpocTpaHCTBEHHblE (UTYpHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepneHIUKYIAPHOCTh TPSIMOM M TUIOCKOCTH: MEPIEHIUKYISPHbIE NpSIMbIE B
MPOCTPAHCTBE, MpSMbIE MapajljielibHble M NEepHEHAUKYISIpHbIE K IJIOCKOCTH,
MpPU3HAK MEPHeHIUKYIIPHOCTH MpPsIMOM M IUIOCKOCTH, TEopeMa O MpsSMOi
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAy MpsSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEMHBI yrojl JBYCPaHHOIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHHE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT IPSMOH JI0 TUIOCKOCTH, MPOEKIUS PUTYphI Ha IUIOCKOCTh. [leprnenuKynspHOCTh
IJIOCKOCTEH: MpU3HAK MEePIEeHINKYIIPHOCTU JBYX Mockocteil. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'DAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/ISMaZ N-yroabHas
IIpu3Ma, rpadd 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoKOBas U
IIoJHas MMOBEPXHOCTH IMPpU3MBI. Hapannenenﬂnez(, HpﬂMOYFOJ’ILHLIfI
apajuiejieniean u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas IUpaMula, I'paHu U
OCHOBAHUC MUpaMUbI, OOKOBas U MOJIHAs MOBCPXHOCTH IMUPAMUIBI, IIPpAaBUJIbHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI nNpu3aMbl "W NHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATHUC MPABUJIBHOTO MHOTOI'PAaHHUKA, IPAaBUJIbHAA IPpHU3Ma U

IpaBUJIbHad IMUpaMUua, IIpaBUJIbHAA TPEYroJibHas IMHUpaMuJa H HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. IIpencraBneHne O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,

nojexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUJaX, MapajuiesieluIeiax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Bbrunicnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH MPSAMOM MPHU3MBI, IJIOLIAIb
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3MblI. [1nomane OoxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NHpamMuIbl, TEOpeMa O IUIOLIAAH

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomobnbie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIl

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrollue IMIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHApUYECKOoW moBepxHocTH. Uumuunap: ocHoBanust u  OoKkoBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOMIA (b OOKOBOH U MMOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3ylOIIME KOHUYECKON IOBEPXHOCTH, OCh M
BepIIMHA KOHUYECKOU oBepXHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yroIas
U OCh, IUIOIMAJb OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

o6pa3y}0mI/Ie K BbICOTA, OCHOBAHUA U OoKOBas IIOBEPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, AMaAMETp, IIIOLIAAb TOBEPXHOCTH chephl. Bzanmuoe

PaCIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasaA IIJIOCKOCTh K C(bepe, iomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllcHUSA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAaHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBa 00bEMOB Ted. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus u3 He€. OOBEM mWIMHIpA,

KoHyca. O0BEM 11apa 1 Iomaab chepsl

6.7

Ilomo OHble TeEla B MMPOCTPAHCTBC. CooTHomieHHs MCKAY IomaaiaMu

MOBEPXHOCTEH, 00bEMAMHU MTOT00HBIX TN




6.8

Ceuenusa nunuHApa (MapauiesibHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHYca

(mapanienbHOE OCHOBAHUIO U IPOXOJSIILEE YEPE3 BEPILNHY), CEUECHUS 11apa

6.9

BekTop Ha miockoctu u B mpocTpaHcTBe. ClI0)KEHUE U BBIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. IlpaBuiio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpsimoyronpHast cucremMa KOOpPAMHAT B NPOCTpaHCTBE. KoopAumHAThl BEKTOpA.
[Ipocteiimme 3amaun B KOOpJAMHATaX. YTOJ Mexay Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXY MPSIMBIMH U TIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenune meTomamMu OKa3aTeNbCTB, ATOPUTMAMH DPEIICHUS 3aJ1ad;
yMeHue (HopMynHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUHU,; IIPOBOJUTH NOKA3aTCIBHBIC PACCYXXIACHHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IIpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IIOJAMHOXKECTBO, OICpalllui Had MHOXKCCTBAMH, YMCHHUEC HUCIIOJIbB30BaATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB W SIBJICHUH W MU PEIICHUH 3ajad, B TOM YHUCIIE U3 JPYrHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MWK, rpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh |
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BaTh Tpadbl PU

PEIICHUH 3aJa4

VYmenune ONCpHUPpOBATh MOHATHAMU: HATYPAJIBHOC YHUCJIO, LEJIOC YHCIIO,
CTCIICHb C LEJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjiICM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJIH, PAIHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YucCiJio, MHOXECTBaA HATypaJbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBLHBIX quceil; YMCHUC HCIIOJIBb30BATb
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3jIMYHbIMHU TO3WUHOUOHHBIMH CHCTCMAaMH CYHCICHUA, YMCHUC
BBITIOJIHATh BBIYMCIIEHUE 3HAUYCHUHN U npeo6pasoBaHH51 BLIpa)KeHI/Iﬁ (¢{¢]
CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATL NMOHATHAMMU: IMOCICAOBATCILHOCTD,




apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYecKass  Iporpeccus,
OecKOHEYHO yObIBaroOIasi T'EOMETPUYECKass IPOTPECCHsl; yMECHUE
3aJaBaTh  IIOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE€ C  IOMOILBIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILICKCHBIX YUCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U ajireOpanyeckas); yMeTb
POM3BOJIUTH aAPUPMETUIECKUE ACUCTBUS C KOMIUICKCHBIMU YHCIIAMHU;
MPUBOJIUTh  NPUMEPbl  HMCHOJb30BAaHUS  KOMIUJIEKCHBIX  YHCE,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUECKHI CMBICIT OTIPEAETUTENS

YMeHue onepupoBaTh NOHATHUAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMuuecKrue, TPUrOHOMETPUUECKHE
ypaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPHpPOBAThH
MOHATHUSIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMAa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTb
ypaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBI0 PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUS, HEPaBEHCTBA U CHCTEMbl C IapaMeTpoM; MPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHUsS MaTeMaTHUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIUU, MOHOTOHHOCTh
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIMM Ha TPOMEXKYTKE, HEenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas Mpou3BojgHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3NMUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTEerpall; yMEHHE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHMUS,
YaCTHOTO U KOMMO3UINHU (PYHKIIHIA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy yHKIIMHU; YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCHOJB30BaTh MPOU3BOJHYIO ISl HCCIEIOBAHUS
(GyHKIMHI, HAXOAUTH HAHOOJBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKINN;
CTpOUTh TpadUKH MHOTOUJIECHOB C HCIOJIb30BAaHWEM armapaTa
MaTeMaTHYECKOr0 aHAIN3a; MPUMEHSTh TPOU3BOAHYIO JIJIsl HAXOXKICHUS

HaWJIydqmero pelicHus B IMPUKIAAHBIX, B TOM YHUCJIC COLUAIBHO-




HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAaXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ nmomMoupI0 WHTErpaja; MPUBOJAUTH MPHUMEPbl MATEMATUIECKOTO

MO/IETTMPOBAHUS C OMOILBIO AU depeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (yHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUS QYHKIMHA, THHEWHas (YHKIWS, KBapaTHIHAS
¢byHkuus, — panMoHanmbHas ~— (QYHKOUS,  CTENEHHas  (yHKOuS,
TpUTOHOMETpHUYeCKHe (yHKIHMH, OOpaTHBIE TPUTOHOMETPUIECKUE
GbyHKIMU, TMOKa3aTeNnbHass W Jiorapupmuueckas (QyHKIHH;, yMEHHE
CTpOUTh TpadUKU U3YyYEHHBIX (PYHKIMH, BBIIIOJIHATH MPeoOpa3oBaHus
rpadukoB GYHKINHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEH, MPHU PELIEHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3a/la4 U3 pealbHOM >KM3HM; BBIpaXaTh (hOpMysiaMU 3aBHCHUMOCTH
MeXAy BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 C MapamMeTpaMu; n300paxkarthb
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladd Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, OJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIICHHE U
OIICHUBATh MPABAONOI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
pealibHbIE CUTYallud Ha S3bIKE MATEMAaTHKH;, COCTaBJISITh BbIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajauyH,
UCCIIEJIOBaTh IOCTPOEHHBIE MOJENIM C HCIOJIb30BAaHUEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omnepupoBaTh IOHATUSAMHU: CpelHee apu(MeTHdecKoe,
MenuaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HaOOpa; yMEHUE MW3BIIEKATh,
UHTEPNpPeTHPOBaTh MH(OpMAIMIO, NPEACTAaBICHHYIO B TaOIMIAX, Ha
Iuarpammax, rpagukax, OTpaXarollyl CBOWCTBA peabHBIX MTPOIECCOB
U SBJECHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
JyarpamM; MCCIEA0BAaTh CTaTUCTHUYECKWE JaHHbBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUuecKMX METOJO0B M DJIEKTPOHHBIX CPEICTB;
rpaUuecKd HCCIIE0BAaTh COBMECTHbIE HAOMIONEHHS C MOMOIIBIO

AuarpaMm pacCCruBaHUA U JIMHENHOM perpeccun




YMeHue onepupoBaTh MNOHATHAMU: CIIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIyYaHOTO COOBITHSA; YMEHHE BBIUUCIISATH
BEPOATHOCTh C HMCHOJb30BAHUEM TPaPUUECKHX METOJOB; NMPUMEHSThH
(GopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (popMyny MOTHON
BEpOSITHOCTH, (GopMyny bepHymin, KoMOWHATOpHBICE (AKTBI U
(GopMynbl; OIIEHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
OIIEPUPOBATh MOHATHAMU: CllydallHas BEJIMYMHA, PaCIpEICIICHHUE
BEPOSATHOCTEN, MATEMATUYECKOE OKUIAHUE, TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (YHKIUU pacupenesieHus |
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnid; yMEHUE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
MPUBOJIUTh MPHUMEpPHl MPOSBICHHUS 3aKOHa OOJBIIMX YHUCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEepHUpPOBAThH
MOHATHSAMM: COYETAHUE, NEPECTAHOBKA, YWCIO COYETAHHWM, YHCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PEeLIeHMs 3a/1ad; OLEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHSATUSAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JBYTPaHHBINA yroJl, TPEXIPaHHBIA Yroj, CKPELIUBAIOLIUECS MpsMBbIE,
napauieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXy MPSAMBIMH, YrOJl MEXIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUTOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH;, YMEHHE HCIOJb30BaTh
OpyU pelIeHUH 3a/1a4 H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENIU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUU U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a/]a4n

10

YMeHue oneprupoBaTh HOHATHAMMU: IUIOMAAb GUTYpbl, 00BEM GUTYpHI,
MHOTOT'paHHMK, IPAaBUIIbHBIM MHOTOTpPaHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapanjenenunes, npusMa, nupampaa, ¢urypa u IMOBEPXHOCTb
BpallleH!s], HWIMHIP, KOHYC, 1map, cdepa, miomans chepsl, MmIoaib

MOBEPXHOCTH NMUPAMUJBI, TPU3MBI, KOHYyca, LWIMHApa, 00bEM KyOa,




MPSIMOYT'OJIBHOTO MapaJUICNICIINIIEa, TMPaMUbl, IIPU3MBI, LUIMHIPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUSI KOHYCAa U LIWIMHJPA,
NapajuleJIbHbIE OCH MJIM OCHOBAHHUIO, CEYECHME I11apa, IUIOCKOCTD,
Kacaromascs cgepsl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpalCHUs, UX CEYECHHUS, B TOM YHUCIE C IIOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSTh CBOWCTBA T'E€OMETPUYECKUX QHryp,
CaMOCTOSATENIEHO (DOPMYITHPOBATH OTPENEICHUs] H3ydaeMbIx (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINpPOBEpPraTb MX; YMEHHE IPOBOIUTH
Kjaccupukanuoo ¢GUryp 1O pa3iuyHbIM IPU3HAKaM, BBIMOJIHSTH

HCO6XOILI/IMBI€ AOMOJIHUTCIIBHBIC ITIOCTPOCHUSA

11

VYMmenne OINICpHUPOBATH TMOHATHUAMU: JBMXKXCHHUEC B IIPOCTPAHCTBC,
MapajuIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMS, MOAOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCIIE€ B IPUPOJIE,
HCKYCCTBE, apXUTEKType; UCII0Ib30BaTh T'€OMETPUUECKUE OTHOIICHHS
MpU PELIeHUH 3aJay; HaXOJIUTh F€OMETPUYECKHE BEJIUYUHBI (IJIMHA,
yroj, IJIomaas, 00bEM) MpHU pPEHIEHWH 3a7ad W3 JPYruxX ydeOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYMHBI (JJTMHA, yroJ, TUIOMIaab, 00BEM, TIONIAAh MOBEPXHOCTH),
UCIIOJIB3YSI U3Y4EHHbIE (OPMYNBI U METObI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTHU MUPAMHU/IBL, IPU3MBI, KOHYCA, IIMIIMHAPA, TUIOMAIb chepbl;
00BbEM Ky0a, IPSIMOYTOJIBHOTO Mapajuieenuiiea, TUpaMubl, IPU3MBI,
WIMHApA, KOHyca, IIapa; yMEHHWE HaXOJWUTh OTHOILIEHHE O0bEMOB

1o I00HBIX PuUryp
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YMeHue  omnepupoBaTh NOHSATHAMHU:  OPSMOYTrOJbHAs  CHCTEMa
KOODPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MMPOM3BENICHNE BEKTOPA HA YUCIIO, PA3I0KEHHE BEKTOPa MO
0asucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOi
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ| /Ul PELICHUS TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB

13

YmMmenue BLI6I/IpaTB MOAXOASAIIMHA METOH IJIsI pelICHUA 3aJda4u;
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B HU3YYCHUH IMPUPOJHBIX U

OGH.ICCTBGHHLIX nponeccoB M HBHCHHﬁ; YMCHHUEC pPacCllO3HABATh




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOM

MAaTeMaTU4EeCKOU HAyKH




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
1.1 HarypaneHble u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
1o Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, MPOIICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOUM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM TokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNIeM.
. CBoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTnaHbIe U HATYpaTbHBIC JOTapU (MBI
JleifictButenbHble 4ucCHa. ApH(PMETHYECKHE OINepanuu C JIeHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, IPUKU]IKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHkumu.
3 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanGonpliee w HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKIMS C HAaTypajdbHBIM M IIETBIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX TPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanmsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 sKCcTpeMyMbl. HaxosxieHne HanbobIero 1 HaMMEHBIIIETO 3HauYeHUs QYHKITUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

* Maremaruka: anreOpa U HayaJla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
MaTeMmaTnueckoro ananuza. 10-11 knacc. Amumos I A., Komsarun FO.M., Tkauesa M.B. u
np. AkimonepHoe oo6mectBo «M3natensctBo «IIpocBemienue

* MaTtematuka: airedpa 1 Hauajaa MaTeMaTH4eCKOro aHanusa, reomerpust. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3zoB B.®., Kagomues C.b. u a1p. AkunonepHoe o0111ecTBo
«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Marematuka: 'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomues C.b.
u apyrue, AkiuonepHoe oouiectBo «M3garensctBo «llpocBenienue», 2024

2. T'eomerpus. 11 knacc. Jugaktuueckrue Mmatepuanbl. ba3oBblil U yriryOieHHBIH YpOBHU.,
3uB b. I', 2022 rox

3. Maremaruka: ['eometpusi. ba3oBslii u yriyoneHHBIN ypoBHU. . MeToauueckue
pexomenaanuu k yueouuky JI. C. AranacsiHa, B. @. byrysosa, C. b. Kagomuesa u ap,
Mocksa, «IIpocBemenue» , 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

1. TocynapcTBenHas oOpazoBaTenbHas miaTdopma «Poccuiickas 3JeKTpoHHas
mkoaayhttps://resh.edu.ru/subject/

2. www.edu.ru (caiit Munucrepcta Ob6paszoBanus u Hayku P®D)

3. www.fipi.ru (caiitr ®eaepaabHOr0 HHCTUTYTA MEJArOTHYSCKUX U3MEPEHHI



