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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 MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
YMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUN, 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
anmapar i penieHus 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 OpraHW30BaHHAas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, 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 3ajJad 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 JUHUU Kypca «['eomeTpum» 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 CPEIHETO 00IIero 00pa3oBaHus.

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 MOCTYNATENbHO, 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 n3yuenue 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  CTepEeOMETpuU. Touka, mpsMas, 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
IUIOCKOCTE B MPOCTPAHCTBE: NApajulebHblE MPSIMBIE B  IPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIOCKOCTH; CBOMCTBA MapaliebHbIX
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 MEPNEHAUKYISIPHOCTH TMPSMOA 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 J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPaHHUKHU; pa3BEPTKA MHOrorpaHHuka. I[Ipusma: 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 THPAMUIA; NpPABWIbHASA TPEYroJbHAs MNHUPAMUJA W IPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B TUPAMUJIAX, MapaJuieJIenuIe1aX, TPaBUIbHbBIX
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 MOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, 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 POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, 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 Pa3jMyHbIX 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 ); (PU3MUECKOTO COBEPIIICHCTBOBAHMSI,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbM  chepaM  MPOQECCHOHATBHON  JCSITENBHOCTH, CBSI3aHHBIM  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, TOTOBHOCTHIO K AKTHBHOMY
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 TJOOAJIBHOTO XapakTepa HSKOJOTMYECKUX 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(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKA M MaTeMaTHYEeCKONW KyJbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

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

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposarnue 0Aa308bIX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYITHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE;
YCIIOBHBIE;

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



e Jl€NaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI Y 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 MCCIEOBATEILCKUI MHCTPYMEHT IMO3HAHMUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTU4ecKOoro
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

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
BOMIPOC U JIJIS PEIICHUS 3a/1auH;

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 HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



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

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMaHIHOW U UHUBUIYaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOJBKUX JIFO/ICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«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(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

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

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca B pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
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 yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TIPABUIBHBI MHOTOT'PDAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAHHUKH; TPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTApAILJICICTTHIIEIbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXO0XKACHHE TEOMETPUUYECKUX BEJTUYMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHE PACCTOSIHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

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



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumensaTs reomeTpruueckue (HaxThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumensaTh mpocTellliie MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

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

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHN U TEOpEM, arrapaTa aireopbl; penaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; chepruyecKas 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 CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

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

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

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

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

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHN U3 PUCYHKOB TTPOCTHIX 00BEMHBIX
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 YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOd MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOU3BEACHUE, paCKIaAblBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

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

Pemate mpocreiiine reoMeTpuyYecKHe 3aJadyd Ha NPUMEHEHHUE 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 MAaTEMATHUYECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKHX 3a1ay.

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

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIE MOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYECKUX TIOHATHI M TEOpEM, armapara anreopsl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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http://www.edu.ru/

[IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN

12

MuHUCTEPCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

[TepnieHTUKYIISIPHOCTD MPSMBIX U
IJIOCKOCTEN

12

MuHUCTEPCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

VYrasl MCKAY IIPAMBIMHA U INIOCKOCTAMHA

10

MuHucTEpCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

MHororpaHHuku

11

MuHuCcTEPCTBO
obpazoBanus PO
http://www.informika.ru/
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OO0BbEMBI MHOTOIPAHHUKOB

MuHncrepcTBO
obOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

[ToBTOpEHUE: ceueHus, pacCTOSHUS U YIJIbI

MuHncTepcTBO
obOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne n/n P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpamenus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 5 1
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmyecrBo yacoB JlaTa u3ydeHus DJIeKTPOHHbIE
Ne udposbie
Tema ypoka KourpoJas | IIpakTuHyec uudp
n/m Bcero | Hble KHe - @ o0pa3oBaTe/ibHbIE
padoTbI padoThI 0 futany aKT pecypchl
OCHOBHBIC TIOHSATHS
CTEPEOMETPHUU: TOUKA, TIPSIMas,
MuHUCTEPCTBO
MJIOCKOCTH, IPOCTPAHCTRBO.
[IpaBuna n3o6paxeHus Ha O6pagOBaHI_M Pq)_

1 S — 1 05.09.2023 http://www.informika.ru/
pHCYHKax: . p http://www.ed.gov.ru/
MIJIOCKOCTEH, MapasiieIbHBIX http://www.edu.ru/
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

MuHUCTEPCTBO
IlonsTHs: IICPECCKAOIINECCS O6pa3OBaHI/I$I PO
2 IIJIOCKOCTH, TIEPECEKAIOITUECS 1 07.09.2023 http://www.informika.ru/
npsMasi v IIOCKOCTh http://www.ed.gov.ru/
http://www.edu.ru/
I . MuHucTepCcTBO
OHSITHSI: TIEPECEKAIOLTUECS
IJIOCKOCTH, TIEPECEKAIONTHECs obpasosarms PO

3 ’ 1 12.09.2023 http://www.informika.ru/

npsiMasi ¥ II0CKOCTh. Perienue

http://www.ed.gov.ru/
saiad. http://www.edu.ru/
3HaKOMCTBO C MHOTOTPaHHUKAMU,
M300pakeHue MHOTOTPaHHUKOB Mutncreperao

4 Ha PUCYHKaX, Ha IPOEKIIMOHHBIX 1 14.09.2023 o0pasosanus PO

prEyHkax, P http://www.informika.ru/
yeprexax
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HauansHubie cBefeHus o kyoe u
NUPAMULIE, UX Pa3BEPTKU U

MuHUCTEPCTBO
obOpazoBanusi PO

5 19.09.2023 http://www.informika.ru/
Mojenu. CedeHust
http://www.ed.gov.ru/
MHOTOTPaHHHKOB http://www.edu.ru/
HavanbHble cBenenus o kyoe u MuHncTepcTBO
MUPAMUIE, UX PA3BEPTKU U oOpazoBanusi PO
6 Mozenu. CeueHus 21.09.2023 http://www.informika.ru/
MHOT'OTpaHHUKOB. Pemenne http://www.ed.gov.ru/
3ajad. http://www.edu.ru/
MuHncTepcTBO
[TorsTHE 00 aKCHOMATHYSCKOM
MOCTPOEHUH CTEPEOMETPUH: obpasosamms Pd
7 ’ 26.09.2023 http://www.informika.ru/
AKCMOMBI CTEPEOMETPHUU U
http://www.ed.gov.ru/
CIICACTBHS U3 HUX http://www.edu.ru/
[TonsaTrue 06 akCHOMATHYECKOM MuHucTepcTBO
MOCTPOCHUH CTEPEOMETPUM: oOpazoBanus PO
8 AKCHOMBI CTEPEOMETPUHU U 28.09.2023 http://www.informika.ru/
cieAcTBUs u3 HUX. [Ipumenenue http://www.ed.gov.ru/
AKCHUOM IIPH PELIEHUH 3a/1a4. http://www.edu.ru/
MwuHucTEPCTBO
[TonsaTre 06 akCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUH: oopasosanis Pd
9 ' 03.10.2023 http://www.informika.ru/
AKCMOMBI CTEPEOMETPUU U
http://www.ed.gov.ru/
CICACTBUA U3 HUX http://www.edu.ru/
[TonsiTHEe 06 aKCHOMaTUYECKOM MuHucTepcTBO
10 MOCTPOEHUH CTEPEOMETPHUU: 05.10.2023 obpaszoBanust PO

AKCUOMBI CTCPCOMCTPUH U

http://www.informika.ru/
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ciencTBus u3 Hux. Pelienue
3a7a4 Ha IOCTPOCHUS.

http://www.ed.gov.ru/
http://www.edu.ru/

B3anmHoe pacrnonoxenue
MPSIMBIX B MIPOCTPAHCTBE:

MuHUCTEPCTBO
obOpazoBanusi PO

11 10.10.2023 http://www.informika.ru/
IepeceKaroIrecs, napauieabHble
http://www.ed.gov.ru/
Y CKPEIIMBAIOIIUECS TIPSIMbIC htto://www.edu.ru/
[TapannensHOCTh TPSIMBIX U MuHHUCTEPCTBO
IUTOCKOCTEMN B MPOCTPAHCTBE: obOpazoBanusi PO
12 napajieIbHbIE TIPSIMbIC B 12.10.2023 http://www.informika.ru/
IIPOCTPAHCTBE; NTapaUIeIbHOCTh http://www.ed.gov.ru/
TPEX MPSAMBIX http://www.edu.ru/
H MuHUCTEPCTBO
aApaIIETHbHOCTH MPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:! o6pa3OBaH%1;1 PCD_
13 . 17.10.2023 http://www.informika.ru/
[TapannensHOCTH NPSIMOU U
http://www.ed.gov.ru/
THIOCKOCTH http://www.edu.ru/
MuHUCTEPCTBO
VYTl ¢ cOHanpaBiIeHHBIMU O6pa3OBaHI_M PCD_
14 19.10.2023 http://www.informika.ru/
CTOPOHAMHU _
http://www.ed.gov.ru/
http://www.edu.ru/
MuHucTepCcTBO
Yroi Mexay NIpsMbIMU B ob6pazoBanus PO
15 npocrpancTse. IlocTpoenue, 24.10.2023 http://www.informika.ru/
peleHue 3a1a4y http://www.ed.gov.ru/
http://www.edu.ru/
Yron Mexay IpsiMbIMU B Muticreperso
16 Y 1P 26.10.2023 obpaszoBanust PO

IIPOCTPAHCTBE

http://www.informika.ru/
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http://www.ed.gov.ru/
http://www.edu.ru/

17

[TapamienpHOCTB IIJIOCKOCTEM:
napajJiesIbHbIe IIOCKOCTH

07.11.2023

MuHuncrepcTBO
obOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

18

CpoiicTBa napauieabHbIX
IIJIOCKOCTEMN

09.11.2023

MuHncTepcTBO
obOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

19

[Ipocreiinmue MpocTpaHCTBCHHBIE
(GUTypBI Ha TUIOCKOCTH: TETPAdIP,
Ky0, mapassienenurne/

14.11.2023

MuHUCTEPCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

20

[Toctpoenue ceueHuit

16.11.2023

MuHUCTEPCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

21

[TocTpoenue ceueHwmii

21.11.2023

MuHucTepCcTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

22

KonTtposneHas paboTa o teme
"[Ipsimble U TUIOCKOCTH B

23.11.2023

MuHucTEPCTBO
obpazoBanus PO
http://www.informika.ru/
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npoctpancTse. [lapamnensHocTs
MPSMBIX U IJI0CKOcTER"

http://www.ed.gov.ru/
http://www.edu.ru/

[lepneHIUKyYISIPHOCTD NPSAMOU U

MuHUCTEPCTBO
obOpazoBanusi PO

23 TJIOCKOCTH: TICPIICHANKYIISIPHBIC 28.11.2023 http://www.informika.ru/
IIpsIMBIE B IIPOCTPAHCTBE http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
[IpsimMble mapaienbHbIe U obpasosanus PO
24 HEPIIEHANKYIISPHBIE K MIOCKOCTH 30.11.2023 itp:/ vy infor mika. ru/
http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
[Ipsimbie mapanienbHbIe U ob6pazoBanus PO
25 MePIEHINKYJISIPHBIE K IJIOCKOCTH. 05.12.2023 http://www.informika.ru/
Pemenue 3amau. http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
[Ipu3Hak nepneHaUKYIIPHOCTH obpasosanms PO
26 _ 07.12.2023 http://www.informika.ru/
MPSIMOM M TUIOCKOCTH
http://www.ed.gov.ru/
http://www.edu.ru/
MwuHucTEpCTBO
[Ipu3Hak nepneHIuKyIspHOCTH obpasosarms PO
27 . 12.12.2023 http://www.informika.ru/
MPSIMOM M TUIOCKOCTH
http://www.ed.gov.ru/
http://www.edu.ru/
Teopema o npsamoi Mutmcreperso
28 14.12.2023 obpazoBanus PO

HepHeHﬂHKynﬂpHOﬁ INJIOCKOCTH

http://www.informika.ru/
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Teopema o npsimoit
MEPIEHANKYIISIPHOM IJIOCKOCTH.

MuHUCTEPCTBO
obOpazoBanusi PO

29 by EHe e TEODEMEL K 19.12.2023 http://www.informika.ru/
p P http://www.ed.gov.ru/
PCIICHHIO 3a11a4. http://www.edu.ru/
MuHUCTEPCTBO
Teopema o mpsMou obpasosanus PO
30 P pﬂ O TTOCKOCTH 21.12.2023 http://www.informika.ru/
TCPHCHMKY AP T http://www.ed.gov.ru/
http://www.edu.ru/
) MuHUCTEPCTBO
[lepnenuKyIsip 1 HAKJIOHHBIE:
paccTosiHue OT TOYKH 0 obpasoparms PO
31 26.12.2023 http://www.informika.ru/
MIJIOCKOCTH, PaCCTOSTHUE OT
B http://www.ed.gov.ru/
TIPAMON 0 TIOCKOCTH http://www.edu.ru/
[TepnienquKyIsip U HAKIIOHHBIE: MuHucTepcTBO
paccTosiHuEe OT TOYKH 0 oOpazoBanus PO
32 IIJIOCKOCTH, PaCCTOSTHUE OT 28.12.2023 http://www.informika.ru/
MpAMO# 70 IJIOCKOCTH. Perenne http://www.ed.gov.ru/
3aay. http://www.edu.ru/
. MuHucTepCcTBO
[lepnieHIuKyNAp U HAKIOHHBIE:
aCCTOSIHUE OT TOYKH 0 obpasosarms PO
33 P 09.01.2024 http://www.informika.ru/
IJIOCKOCTH, PaCCTOSTHUE OT
. http://www.ed.gov.ru/
TpAMOH 10 TLIOCKOCTH http://www.edu.ru/
[lepnieHIUKYNAp U HAKIOHHBIE: MuHHCTEpCTBO
34 paccTosiHMe OT TOUYKH JI0 11.01.2024 obpaszoBanust PO

IIJIOCKOCTH, paCCTOAHUC OT

http://www.informika.ru/
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MPSIMOM JI0 IJIOCKOCTH.
[IpakTrueckue 3agauu.

http://www.ed.gov.ru/
http://www.edu.ru/

VYIuBl B IPOCTPAHCTBE: Yol

MuHUCTEPCTBO
obOpazoBanusi PO

3 MEXKY IIPSMOM M INIOCKOCTBIO 16.01.2024 http://www.informika.ru/
Y 1P http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
JIByrpaHHBbIN yroJi, TMHEUHBIN 06pa30BaHI_/I$I PCD_
36 OJI IBYTPAHHOTO yIJIa 18.01.2024 http://www.informika.ru/
g P : http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
i HHBII oOpazoBanus PO
BYTPaHHBINA Y01, TUHCHHBIN ) )
37 . o}JTI;B aHI};l;FO 13 23.01.2024 http://www.informika.ru/
g P a http://www.ed.gov.ru/
http://www.edu.ru/
IlepnenIUKyYIAPHOCTD Mumnncrepcrso
IUIOCKOCTEMN: IpHU3HAK oOpazoBanus PO
38 TIePIICHHK -MPHOCTH 1B 25.01.2024 http://www.informika.ru/
P Vy P v http://www.ed.gov.ru/
poeroeTEr http://www.edu.ru/
IlepneHIuKyJIApHOCTh MunucTepcTBO
IJIOCKOCTEN: MPU3HAK 06pa30BaHI-/IH PCD_
39 NepIEHANKYIISAPHOCTH ABYX 30.01.2024 http://www.informika.ru/
: http://www.ed.qgov.ru/
m1ockKocTel. Pemenne 3amau Ptto o e ru/
[lepneHIMKYIAPHOCTD MunncrepcTo
40 01.02.2024 o6pazosanus P®

IIJIOCKOCTEN: IPU3HAK

http://www.informika.ru/
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NEPIEHINKYIIPHOCTH ABYX
IJIOCKOCTEN

http://www.ed.gov.ru/
http://www.edu.ru/

Teopema o Tpéx

MuHUCTEPCTBO
obOpazoBanusi PO

41 e — 06.02.2024 http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO

Teopema o Tpéx oOpazoBanusi PO
42 nepneHauKyspax. Pemenue 08.02.2024 http://www.informika.ru/
MPAKTHUYECKUX 3aJIaHUMN. http://www.ed.gov.ru/
http://www.edu.ru/
MuHUCTEPCTBO
3 oOpazoBanus PO

43 E:;EZX;&;E;;X 13.02.2024 http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

KountponsHas pabota no temam MunuctepeTso
"TlepnieHAUKYIAPHOCTD TPSAMBIX U O6pa30BaHI_/m P(I)-

44 o 15.02.2024 http://www.informika.ru/
miockoctet" u "YTIbl MeX Iy

" http://www.ed.gov.ru/

MPSIMBIMU U TUIOCKOCTSIMU htto://www.edu.ru/
[TonsiTHE MHOTOTpaHHUKA, MuHHICTEPCTBO
OCHOBHBIC 3JICMCHTBI ()6pa3()BaHH;1 P

45 MHOTOTPaHHUKA, BBIITYKJIbIE U 20.02.2024 http://www.informika.ru/
HEBBIITYKJIbl€ MHOTOTPaHHUKH; http://www.ed.gov.ru/
pa3BEéPTKa MHOTOTPAHHHUKA http://www.edu.ru/
[Ipu3ma: N-yronbHas npusma; MuHHICTEpCTBO

46 I'PaHU ¥ OCHOBAHUS NPU3MBI; 22.02.2024 obpaszoBanust PO

npsaMasa 1 HaKJIOHHAas IIPpU3MBbI;

http://www.informika.ru/
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O0KOBasi M MOJTHASI TOBEPXHOCTh

http://www.ed.gov.ru/
http://www.edu.ru/

MIPU3MBI
MuHncrepcTBO
[Tapannenenunen, obOpazoBanusi PO
47 MPSIMOYT OJIbHBIT 27.02.2024 http://www.informika.ru/
MapajuieenuIie]] U ero CBOMCTBa http://www.ed.gov.ru/
http://www.edu.ru/
[Inpamuia: N-yrospHast
MUpaMUJIa, TPaHU U OCHOBaHHUE MuHHCTEpCTBO
MUpaMUIbl; O0KOBAsI U TTOTHAS o0pasosanms PO
48 IOBEPXHOCTb TTHPAMHU/IBL; 29.02.2024 http://www.informika.ru/
L http://www.ed.gov.ru/
MpaBUJIbHAS U yCeUEHHAS http://www.edu.ru/
nupamMua
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHHOTO MunmcTepcTBO
MHOTOTPaHHUKA; IIPABUIIbHAS ob6pazoBanus PO
49 MpU3Ma M MPaBHJIbHAS MTUPAMHJIA; 05.03.2024 http://www.informika.ru/
MpaBUJIbHAas TPEYTroJibHas http://www.ed.gov.ru/
NMPaMKIA U IPABHILHBIH http://www.edu.ru/
TeTpa’ip; Kyo
MuHUCTEPCTBO
Hpe,Z[CTaBJ'IeHI/Ie O MpaBUJIbHBIX 06pa30BaHI/I}I PO
50 MHOTOIPaHHUKAX: OKTasIp, 07.03.2024 http://www.informika.ru/
JOJEKASIP U UKOCAMP. http://www.ed.gov.ru/
http://www.edu.ru/
CummeTpusi B IpOCTPAHCTBE: MunmcTepeTso
CUMMETpHUS OTHOCUTEIIBHO TOYKH, o0pasosanus PO
51 12.03.2024 http://www.informika.ru/

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUHU B ITUpaMUIaX,

http://www.ed.gov.ru/
http://www.edu.ru/
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mapaJiiejICnmIeaax, rnmpaBuUjIbHbIX
MHOT'OrpaHHUKax

Briuncienue >ieMeHTOB

MuHUCTEPCTBO
obOpazoBanusi PO

52 MHOTOIPaHHHUKOB: p&opa, 14.03.2024 http://www.informika.ru/
JIMaroHaJv, yriibl http://www.ed.gov.ru/
http://www.edu.ru/
[Tnomaas 60KOBOM MOBEPXHOCTU MuHncTepcTBO
Y TOJIHOM MOBEPXHOCTU MPAMOI o6pasoBanus PD
53 MIPU3MBI, IIOMIa/1b OCHOBAHUH, 19.03.2024 http://www.informika.ru/
TeopemMa 0 OOKOBOI MOBEPXHOCTH http://www.ed.gov.ru/
MPSIMOM TPU3MBI http://www.edu.ru/
[Tmomans 60KOBOM MOBEPXHOCTH MuHUCTEPCTBO
M IOBEPXHOCTHU HpaBPIJII:HOfI 06p330BaHI/I$I PO
54 MUPaMMIBI, TEOPEMA O IIJIOIIAIN 21.03.2024 http://www.informika.ru/
OOKOBOM IMMOBEPXHOCTH http://www.ed.gov.ru/
YCEUEHHOM MUPaMHUIbI http://www.edu.ru/
MuHUCTEPCTBO
KounTponbnas pabora o teme O6pa3OBaHI_M PcD_
55 " " 02.04.2024 http://www.informika.ru/
MHororpaHHuKu
http://www.ed.gov.ru/
http://www.edu.ru/
MwuHucTEPCTBO
oOpazoBanus PO
56 [Tonsitre 06 00BEME 04.04.2024 http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
57 O0BEM nupamu Il 09.04.2024 Murncrepetso

ob6pazoBanus PO
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http://www.ed.gov.ru/

http://www.edu.ru/

58

O0BEM mupamMuIbl, peleHue
3ajad.

11.04.2024

MuHncrepcTBO
obOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

59

O06BEM nupamuibl, MOCTPOCHUE
CEUYEHU, pellIeHNEe 3a/1a4

16.04.2024

MuHncTepcTBO
oOpazoBanusi PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

60

O06bEM TUpamMuIbI

18.04.2024

MuHUCTEPCTBO
obOpazoBanus PO
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

61

O06BEM TPU3MBI

23.04.2024

MuHUCTEPCTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

62

OO0BEM MpHU3MBI, pellieHne 3a1a4

25.04.2024

MuHucTepCcTBO
oOpazoBanus PO
http://www.informika.ru/
http://www.ed.qgov.ru/
http://www.edu.ru/

63

O06BEM npu3MbI

30.04.2024

MuHuCTEPCTBO
obpazoBanus PO
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KonTtposnsHas paboTa o teme

MuHncrepcTBO
obOpazoBanusi PO

64 " 02.05.2024 http://www.informika.ru/
"O0bEMBI MHOTOTPaHHUKOB" )
http://www.ed.gov.ru/
http://www.edu.ru/
[ToBTOpEHue, 06001EeHNE MugncrepcTso
CHUCTEeMaTU3als 3HaHH. O6pa30BaHI_M Pq)_
65 B 07.05.2024 http://www.informika.ru/
[Toctpoenune ceueHuit B _
http://www.ed.gov.ru/
MHOTOTpaHHHKE http://www.edu.ru/
[ToBTOpEeHME, 0600IIEHNE
CUCTeMaTH3alMsl 3HAaHHH. MunucrepcTBO
Brruncnenue paccTossHU: MEXIy obOpazoBanus PO
66 JBYMsSI TOYKaMH, OT TOYKH JIO 14.05.2024 http://www.informika.ru/
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH, http://www.ed.gov.ru/
MEXy CKPEI[HBAIOLINMHCS http://www.edu.ru/
MPSIMBIMU
MuHUCTEPCTBO
oOpazoBanus PO
67 Hroropas koHTpoOJIbHAs paboTa 16.05.2024 http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
[ToBTOpEHue, 06001EeHNE MuHHICTEPCTBO
CUCTEMATH3AIIU 3HAHUMH. oOpazoBanus PO
68 Berumciienue yriios: Mexmy 21.05.2024 http://www.informika.ru/

CKPELIMBAIOIUMUCS MPSMBIMHU,
MEXAY NPSAMOM U INIOCKOCTBIO,

http://www.ed.gov.ru/
http://www.edu.ru/
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JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3y4YeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeslbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockocT. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MTOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas 1 OCh;
IUIoIIa s OOKOBOM M ITOJIHOM
MMOBEPXHOCTHU

N3obpaxenne MuiIMHAIpa Ha TI0CKOCTH.
PazpépTka nmmaapa. CeyeHus
IUIMHIPA (MJI0OCKOCTBIO, TapalIeIbHOM
WM NIEPIEHAUKYISIPHON OCH
HWIHH]IPA)

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
1 NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: 0Opasyrouue u
BBICOTA, OCHOBAHUS U OoKOBas
MIOBEPXHOCTH

10

N300pakenue koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEPILINHY)

11

KomOunarmms Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMMCaHHBIA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0BEM MIMHIPA, KOHYCA

15

O6bEM 1mapa u miIomaas cQepsl

16

[TooOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TeN

17

KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BHIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO
Pasnosxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBHJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpancTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Boruncnenue yrioB Mexy NpsIMBIMU U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KonTponbnas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B
npocrpanctae"
[ToBTOpEHUE, 0000IICHNE 1

)8 cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (akThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, o6o0IIEeHNE U

CHCTEeMaTHU3alus 3HAaHUH. OcHOBHBIC




¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cucTeMaTH3alys 3HaHWK. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpenue, 0600IIEHNE U

39 cucremMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HtoroBast KoHTpOJbHAS paboTa 1

34 [ToBTOpEeHue, 0600IICHNE 1 1
cUCcTeMAaTu3aIys 3SHaHU!

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



