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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe @DenepaabHOTO
rOCyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C yuy€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHH, TMPEABABIAEMBIX K
MaTeMaTU4eCKOMY OO0pa3oBaHUI0, U TpagulUid POCCUIICKOrO 0O0pa3oBaHMS.
Peanmzanust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOpa3BUTHUS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYAIOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CPEIHETo OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
PEAMETHBIX PE3yIbTATOB OOYyYEHHS T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs OO0yyaromuxcsi, (GopMHUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUILUIMH. Pa3BuTHe y 00yuaromuxcs
NPaBUJIBHBIX TPEACTABIECHUNA O CYIIHOCTHM U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMATUYECKOW HAYKOU SIBJICHUH U MPOLIECCOB PEATILHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HAyK U POJIA MATEMATUYECKOTO MOAEIMPOBAHNS B HAYYHOM MTO3HAHUU U
B IIPAKTUKE CITOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
oOmecTRe.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPETHETO
oOmero oOpa3oBaHHsA, TaK KaKk OOECHeYMBaCT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHOU HAaIpaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MNOHSITUMHBIX OCHOB T€OMETPHUH M MOCTPOSHHUH LIETIOYKHU JTOTUYECKUX YTBEPKACHUN
B XOJI€ pEUICHUsI TeOMETPUYECKUX 3a/lady, YMEHUE BBIJIBUTaTh U OIMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPH PEIICHUU 3aJa4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX OO0JacTAX JEATEeNbHOCTU uenoBeka. OpUeHTalusi 4eJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaKEHUSI OKPYKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  jAeicTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu 00beIUHSIET pa3HbIC BUJIbI YUEOHOM U TPYIOBOU AEATEILHOCTH, SIBISETCS



OJHUM U3 MPO(EeCcCHOHATBFHO BAXKHBIX KayecTB, IMO3TOMY aKTyalbHa 3ajaya
dopmupoBanuss 'y OOydalomUXCsd MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATEIHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEeMAaTHYECKUX T'COMETPUUYECKUX 3HAHWUH ©  JEHCTBHH, CHenupUIHBIX
r€OMETPUH, BO3MOXXHOCTH  YCIEUIHOTO  TPOJOJDKEHUS  00pa3oBaHHUS IO
CTHEIMATFHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reomeTpur Ha 0a30BOM YpOBHE TIpeIHA3Ha4YeHa JJIs
00yJaroIMXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOT'O oOmIero oopasoBanus. Takum oOpazom, oOydaromniyecs: Ha
6a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIIIME MAaTEMAaTUICCKUE YMEHUS, CBI3aHHBIC CO
crenn(UKOi TeOMETPUH M HEOOXOAMMBIE IS JKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee rIyOOoKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTEHOCTH.

JlocTkeHne 1end OCBOEHUS TMPOrpaMMbl OOECIEYMBAETCS pelIeHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISrOTCS :

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MpeACTaBICHUS O MHOTOTPAHHUKAX U TeJaX BPAIICHUS Kak
0 BRKHEUIIMX MAaTEeMATHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4daTh pa3HbIE SBICHUS OKPY>KAIOUIET0 MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEXkKax, MOJAEIHAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajad;
¢opmMupoBaHuE yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JOKa3aTeJIbHbIC
paccyXIeHusI B XOJl¢ PEUICHHs CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs,
MO3HABATENbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yMEHHUE PACIlO3HABATH MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEW B PEANbHBIX >XKU3HEHHBIX CHUTYAIUAX U MPHU U3YUYEHHU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKAE MOJICNIH, TMPUMEHATh OCBOCHHBIA T€OMETPUUYECKUI
arnmapar 1St pelIeHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEpEOMETPUM B HAUaJIe €r0 U3yUCHUS 3aa4, peIIaeMbIX HA YPOBHE UHTYUTUBHOTO
MO3HaHMS, U OMNpeNeNEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMHU, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JabHEHIIIEMY
W3YUYCHUIO TIPEAMETA.

[Ipeanourenue oTaaércss HArIsAIHO-KOHCTPYKTHBHOMY METOIY OOy4deHHUsI, TO
€CTh TEOPETUUYECKHE 3HAHUSI MMEIOT B CBOECM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4dalnxcs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a]1a4 HAa CO3/IaHHE
POCTPAHCTBEHHBIX 00pa30B W 3a/ady Ha OINEPUPOBAHHME MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJIUTCA C OMOPONM HA HATVIAIHOCTh, a
orepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoOBHBIE cojepkaTeNbHble JUHUN Kypca «I'eomerpunm» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHHE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJBKO M0 COJIepKAaTEIbHBIM JIMHUSM, HO U IO roAaM OOy4eHust
Ha YpOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 ToaaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, dYTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATHSIMHM Y HABBIKAMU OCYIIECTBJSJIOCHh MOCIENOBATEIBHO U MOCTYNATEIbHO, C
COOI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIOUUXCs, PACIIUpSIS H
yrayOsist €€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenune reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsiMas, IJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUA U3 HUX.

B3anMmHOE pacnonokeHue TMpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuieJbHble M CKpelIuBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMApajulebHbIE MpPSIMBIE B  IPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEN: TapaIeIbHbIE TIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
Ky0, mapajiesenunesi; ToCTPOeHHE CEUCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSIMBbIE MApPAJJIENbHbIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOu
NEPNEHAUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll  JBYIpaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHuKyasspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJISIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipusma: nN-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsAMasi U HAKIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesenunes u ero coucrBa. [Iupammpma: N-yronpHas nupamMuia, TpaHd U
OCHOBaHHUE MUPaMUJIbl; OOKOBAsl U MOJHASA MOBEPXHOCTh MUPAMUBL;, IPABUIIbHAS U
yceu€HHas MnHupaMuaa. OJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPAaBUJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPaBWIbHAsA TPEYrojbHAs MHUPAMUIA W MPABUIBbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: MpU3Mbl U MUPAMU/IBL.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHTBhl CHMMETPUH B TUPAMUIAX, MApAILICICIUIEAaX, IPABUIbHBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMoit ipu3Mel. [ nomansb
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpEMa O
wionaaun yceu€unoit nupamusl. [lonstue 06 00béme. OObEM MUpPaMHIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapudeckast MTOBEPXHOCTD, obOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh UIMWJIWHIPUYCCKOW TOBEpXHOCTH. [lunmwHAp: ocHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolass W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yrolias
U OCB; IIJIOIIA (b OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIme
U BBICOTA; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAsS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIFHOTO TMapajuienenumnena u ciuencrteus w3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM m1apa u miIomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEll.

Ceuenus nuMHapa (MapajijiedbHO U IEPICHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOSIIIEe Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. IIpaBuno mnapamienenunena. PemieHue 3agay, CBA3AaHHBIX C
MPUMEHECHUEM TMpaBUI JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopnuHaTel Bektopa. IIpocredmme 3amaun B
KOOpAMHATax. YToil Mexay Bekropamu. CKalipHOE MPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS IMPOTPaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMMKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMS:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYCCKUM IPUMEHEHHEM JIOCTHKEHUN HAYKU U JCATEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aclieKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTBIO YMCHHS TIPHUMEHSATh MAaTeMaTHYECKHE 3HAHUSA B
WHTEpECcax 370pOBOTO M 0e30macHOTro o0pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H
OTJIBIXa, peryisipHas (pu3ndeckas akTUBHOCTH); PU3HIESCKOTO COBEPIIICHCTBOBAHMS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JEATEIHHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznu4yHbIM  chepaM  NMPO(ECCUOHANBHON  NIESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €€ MNPWIOKCHUSMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BHIOOD
Oynyme mnpodeccuu W peaaru30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKON HAMIPABICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO HKOJOTUUYECKOW KYJIbTYpPhl, TOHHUMAHUEM BIIMSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO  XapakTepa HSKOJOTMYECKUX MpoliieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM MJid pelieHus 3a7ad B
00J1acT OKpY’Karoliei cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKONH HayKu Kak c(epbl YEeIOBEYECKOH ESITeNIbHOCTH, ITaloB ¢
pPa3BUTHUS M 3HAYUMOCTH IS Pa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOHW KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEIOBATEIBCKYIO JESATEIHHOCTh
WHJMBUIYaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeuUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus, — 0becneuusaiom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYecco8 obyuarouwuxcsa (oceoenue
Memo008  NO3HAHUSL  OKpYMCarnwjezo  Mupa,  NpuMeHeHue  JOSUYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATh, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEUHIA;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE M OT MPOTUBHOTI'O), BHICTPAMBATH APryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapUMAHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE Ipollecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUIUTHI HHPOPMALUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIPOC U JUIS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

copmMupo8anHoCcms CoOYyUanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0wmenue:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBUH C YCIOBUSAMHU
U LIeJIIMU 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 00CYXIEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaEMOI TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme HOpMyITUpOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEJICTaBIsATh  pe3yjibTaThl  pelIeHus  3aJauyd,  JKCIEPHUMEHTa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

IOHMMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/HON ¥ HHIUBHTyJIbHOU
paboThI MPHU pENICHUH YYEOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamugensle oeticmeus, 06ecneuusaiom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM pPElISHUS 3a]1a4H, BEHIOUPATh CIIOCO0 peIleHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMH TO3HABATENBHOW pedJeKCHd KaK OCO3HAHUS
COBEPIIAEMBIX IEUCTBUN W MBICIMUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIa/IETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIEcCa U pe3yJIbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELICHUN 33/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
FEOMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBITIYKIBIH W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABWIbHBIM MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BbIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC B ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOAOM  CJIEJOB, BBITIOJNHATH
(BBIHOCHBIE) TJIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBepxy, cOOKY, CHH3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuTMaM, MPHUMEHSS U3BECTHBIE AHAIMTHYECKHE METOAbl NIpPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMHU, OT TOYKM JIO TpPsAMOM, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSAS] HW3BECTHHIE AHAIUTHUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKpPEIMBAIOIIMMHUCS MPAMBIMH, MEXKIY TMPSAMOW M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boruncnsath 00bEMBI U TUJIOMIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
MUPaMUJIa) C TPUMEHEHUEM (POPMYJT; BBIYUCIISATH COOTHOLIECHHS MEXKTY ILTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATh W HHTEPHOPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IPEINoNaralX HECKOJIBKO 1IAaroB PEIICHUSs, €CJIU YCIOBUS MPUMEHEH U 3a/1aHbl
B IBHOM (hopme.

[IpumeHnsT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3aau.

[IpuBoaUTH TpUMEPH MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, Paco3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE.

[IpuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peabHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATH pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIE0BaTh MOCTPOCHHBIE MOJEIH C
UCTOJIb30BaHUEM I€OMETPUUECKUX NOHATHUI U TEOpEM, almnapara aireopsl; pemarb
IpaKTUYECKUE 3a]]aul, CBA3AHHBIE C HAX0XKACHUEM I'€OMETPUUYECKUX BETUUHH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM MMOBEPXHOCTH; IUIUHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIIe
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

KnaccudummpoBats B3aMHOE pacroyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIO, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (hopmy.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAJIMU MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.

N300paxkate m3ydaemple (UTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.



N3Bnekarb, WHTEpHNpPETUPOBATH U MPeoOpa3oBbIBaTH HHGOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEJCTABICHHYI0 Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHATs TpaBWIIO MapajlielIeNuIIeaa.

OnepupoBaTh NOHATUAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKJISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, paCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAraInX HECKOJIBKO IIAr0B PEMIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOU (hopMme.

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

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHUE T€OMETPUUECKUX BEIMYMH 10 00pa3iiaM WUiIu ajJropuTMam, IpUMeHss
U3BECTHBIE METO/IbI IIPU PELIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a]1a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHUX 3a7ay.

[IprBOoAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIEIUPOBATh peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCTIOJIb30BAaHNEM T€OMETPUIECKUX MOHATHI M TEOPEM, armapara anreOpsl; pemarh
MIPAKTUYECKUE 3a7]a4H, CBI3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 [TepneHIUKYIIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
O06bEMBI TEN 5
BexTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHnue, 0600IICHNE, 7 1
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. [IpaBuna n3o0pakeHust
Ha PUCYHKaX: U300pa’keHus MI0CKOCTEMH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

07.09.2023

IlousTus: MEPECCKAOIHUECA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

07.09.2023

IlonsTHs: MEPECCKAIMNECHA IIIIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

14.09.2023

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIUOHHBIX YEPTECIKAX

14.09.2023

Havanehbie cBenenus o kyoe u
UpamMuie, uX pa3BEPTKU U MOJICTIH.
CeueHns MHOTOTPaHHUKOB

21.09.2023

HauanbHble cBefieHHs 0 KyOe U
NUpamMuze, UX pa3BEPTKU U MOJCIIH.
CeueHnst MHOTOTPAaHHHUKOB

21.09.2023




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

28.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HUX

28.09.2023

TTousitiie 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

05.10.2023

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

05.10.2023

11

B3aumHoe pacnosoxeHue npsmbix B
MIPOCTPAHCTBE: MEepeCceKaroInecs,
napajuiesibHble U CKpPEIIUBaroIInecs
psiMbIE

12.10.2023

12

[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE: MMapaljIeIbHbIC MPSMBbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

12.10.2023

13

HapaJ'IJ'IeJ'ILHOCTB IIpAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpﬂMOfI " IIIIOCKOCTH

19.10.2023

14

Vrusel ¢ COHaAIIPaBJICHHBIMU CTOPOHaAMU

19.10.2023

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

26.10.2023




16

YroJ1 MeX 1y IPAMBIMU B IPOCTPAHCTBE

26.10.2023
17 [TapamienpHOCTB IIJIOCKOCTEM:
napajuieIbHbIE TUIOCKOCTH 09.11.2023
18 CBoiicTBa mapaJiieIbHBIX TUIOCKOCTEH 09.11.2023
[Ipocreiimue MpocTpaHCTBCHHBIE
19 (urypsl Ha TUIOCKOCTHU: TE€Tpa’ip, KyO, 16.11.2023
napaiesIeuIe;|
2 I1 i
0 OCTPOCHHE CEYCHUI 16.11.2023
21 [TocTpoenue ceuennii 93.11.2023
KonTtponbHas padota o teme "lIpsimbie
22 Y TJIOCKOCTH B TIPOCTPAHCTRBE. y 93.11.2023
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
[TeprieHAMKYISAPHOCTD MPSIMOU U
23 IJIOCKOCTH: TIEPIIEHNKYIISIPHBIE IPSIMbIE 30.11.2023
B IIPOCTPAHCTBE
24 [Ipsimble mapasienbHbIe U
MEePIEeHIUKYIAPHBIE K IMIIOCKOCTH 30.11.2023
25 [Ipsimble mapasienbHble U
NEPIEHIUKYIIPHBIE K IITIOCKOCTH 07.12.2023
26 [Ipu3Hak nepneHIuKyIIPHOCTU MPSMOMA
U MJIOCKOCTH 07.12.2023
97 [Ipu3Hak nepneHIuKyIIPHOCTH MPSMOMA
U MJIOCKOCTH 14.12.2023




28

Teopema 0 psIMOM IEPIIEHIUKYIIAPHON
IUIOCKOCTH

14.12.2023

29

Teopema 0 psIMO EPIIEHIUKYIISIPHON
IIJIOCKOCTH

21.12.2023

30

Teopema 0 psIMOM NEPIIEHIUKYIIAPHON
IIJIOCKOCTH

21.12.2023

31

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 INTIOCKOCTH

28.12.2023

32

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

28.12.2023

33

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TNIOCKOCTH

11.01.2024

34

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSAMOU JI0 INIOCKOCTH

11.01.2024

35

VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TIOCKOCTHIO

18.01.2024

36

JIByrpaHHBIN yroJi, TMHEHHBIN yroji
JIBYIPAaHHOTO yria

18.01.2024

37

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOIO yria

25.01.2024

38

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

25.01.2024




39

[lepneHUKyYIAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

01.02.2024

40

[lepneHUKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

01.02.2024

41

Teopema o TpEX nepHeHANKyIIpax

08.02.2024

42

Teopema o TpEX mepneHaUKYIApax

08.02.2024

43

Teopema o TpEX nepneHANKYIIpax

15.02.2024

44

KonTtponpHas padoTa o remam
"TlepneHAUKYIAPHOCTD TPSAMBIX U
mrockocTeil" u "YTiel Mex Iy NpAMbIMU
U IJIOCKOCTAMU"

15.02.2024

45

[TonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

22.02.2024

46

HpI/ISMaZ N-yrojabHas MpUu3Ma, rpaHd 1
OCHOBAHUA IIPU3MBI; IIpsAMad U
HaKJIOHHAaA MMPU3MBbI; OOKOBas M MOJIHAS
MOBEPXHOCTDH ITPU3MbI

22.02.2024

47

[Tapamenenunen, IpAMOYTOJIbHBII
rapajuleJIenuIe] 1 €ro CBOMCTBa

29.02.2024

48

[Mupamuaa: N-yroiapHasi mupaMuia,
I'paHu ¥ OCHOBAHME MMPaMM/JIbl; OOKOBas

29.02.2024




U NIOJIHAs TIOBEPXHOCTh IUPAMUIBL;
IIPaBUJIbHAS U YCEUEHHAs TUPAMUAA

49

[IpaBuiIbHBIE MHOTOI'PAHHUKU: ITOHATHE
IIPAaBUIIBHOTO MHOTOI'PAHHUKA;
IIpaBUJIbHAS NIPU3MaA U NIPABUIIbHAS
MAPaMHU/JIA; TPaBUIIbHAS TPEYrOJIbHAS
NMpamMuia u NpaBUIbHBIA TETpasap; KyO

07.03.2024

50

[IpencraBnenue o MpaBUILHBIX
MHOTOI'PaHHUKaX: OKTA3/p, NOJEKa’ap U
UKOCAdIP.

07.03.2024

51

CumMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MPSAMOW,
IJIOCKOCTH. DJIEMEHThI CAMMETPHUH B
nupamMuaax, napajieaenumneaax,
MPaBUIBLHBIX MHOTOTPaHHHUKAX

14.03.2024

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&€Opa, AMaroHasu,

yTIIBI

14.03.2024

53

[Tmomaaps 60KOBOY MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH MPSMOM TTPU3MBI,
IIJIOIAIb OCHOBAHUH, TEOpEMa O
OOKOBO MOBEPXHOCTH MPSIMOU MTPU3MBI

21.03.2024

54

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU MTPABUIILHOM MUPAMUIBI,
Teopema o IO OOKOBO
MOBEPXHOCTH YCEYEHHOU ITUPaMUIbI

21.03.2024

55

KonTtposneHas paboTa o teme
"MHororpaHHuKu"

04.04.2024




56

TTonsarue 00 00BEME

04.04.2024

57 O06bEM TUpamMuIbI 11.04.2024
58 OO0BEM TTHpaMHUTBI 11.04.2024
59 OO0BEM TTHpaMHUTBI 18.04.2024
60 O0BEM mUpamMuIBI 18.04.2024
61 O0BEM TTpU3MBI 95 04.2024
62 O06BEM TTPU3MBI 95.04.2024
63 O06BEM TPU3MBI 02.05.2024
64 KontponbHas padota o teme "O0bEMBI

MHOTOTPaHHUKOB" 02.05.2024

[ToBTOpEHME, 0000IICHNE
65 CI/ICTeMiITI/ISaI_II/I}I 3Hanwmii. [TocrpoeHue 16.05.2024

CCUCHHI B MHOTOTPaHHHKE

[ToBTOpEeHME, 0000IIEHNE

cUcTeMaTu3alys 3HaHuii. Berancnenue
66 PACCTOSIHUIA: MEXY IBYMS] TOUKaMHU, OT

TOYKHU JI0 MPSIMOM, OT TOYKH J10 16.05.2024

THIOCKOCTH, MCKAY CKPCIHINBAOITUMHUCA
MpsAMBIMUA




67 Hrorosas koHTpoJbHAs paboTa

23.05.2024

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
68 YTJIOB: MEXK]ly CKPEUIMBAIOIIUMUCS
MPSIMBIMHU, MEXTY TIPSIMOU 1

IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
ME¥Ky INTIOCKOCTSIMHU

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

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

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoctu. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IHIIUHAPHYECKON
MTOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N306pakeHne HMIMHAPA HA UIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUIHHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WJIY NIEPIEHAUKYIAPHON OCH
HWIHH]IPA)

Konuueckast ToBepXHOCTb,
oOpa3ymoire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOW IMOBEPXHOCTH

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

VYceuéHHblIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MOBEPXHOCTH

10

N3o06pakenne KoHyca Ha TUIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

11

KomOunarmms Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BIucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM MIMHIPA, KOHYCA

15

O6bEM 1mapa u mIomaas cQepsl

16

[TogoGHbIE Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXY TLTOIIAIIMHU
MOBEPXHOCTEN, 00BEMaMU MOA00HBIX
TeN

17

KonTtponpHas padota no temam "Tena
Bpamenus" u "OobeMsl Ten"




BekTop Ha II10CcKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BHIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTopaM. [IpaBuio
napaJiesienumnea
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM TPaBII JeHCTBUIA ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB MExy NPSIMBIMU U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pEIIeHUH TeOMETPUUECKUX 3a/1a4
KouTtponbHas pabora no teme

27 "BekTopsl 1 KOOPAMHATHI B
npocrpanctae"
[ToBTOpEHue, 06001EeHNE U

)8 cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEHue, 06001IEeHNE U

CHCTeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, ¢hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cUcTeMaTH3alys 3HaHWK. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEenue, 06o00IICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHUE, 0600IIEHNE 1

39 cucremaru3anus 3HaHni. OCHOBHBIE 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTpoJbHAs paboTa 1

34 [ToBTOpEeHue, 0600IICHNE 1 1
cUCcTeMaTu3alys 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* MaremaTuka: anrebpa ¥ Hadajla MaTeMaTH4ecKoro aHainmusa, reomerpus. ['eomerpus, 10-
11 xiaccsl/ Atanacsn JI.C., byry3oB B.®., Kagomies C.b. u npyrue, AkunonepHoe

oburectBo «M3narenscTBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://catalog.prosv.ru/item/70430

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

https://school.oblakoz.ru/materials/495928



https://catalog.prosv.ru/item/70430
https://school.oblakoz.ru/materials/495928

