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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS s
oOyuaromuxcst  10-11  kmaccoB pa3paborana Ha ocHoBe dDenaepanibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJISIIOIIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreOMETpHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX U
NPEIMETHBIX PE3YJbTaTOB OOyYEHMS] T€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuTHs OoOyuaromuxcs, ¢GopMupoBaHus (YHKIMOHATIHLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YyUCHHUSI IPYTUX y4eOHBIX TUCHUIUIUH. Pa3BuTHe y o0ydaromuxcs
MPaBUIBHBIX TPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU TC€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHUH PEAIbHOT0 M HICATHHOT0, XapakTepe OTPaKEHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAITBHOIO MHpPA, MECTE
TEOMETPUU B CUCTEME HayK W POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHUS
yUYaluxcs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJanTaiii B
COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisieTcs oAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, (DOPMUPYEMOE TMPU H3YUYEHUH OO0YyUYarOIIUMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IETIOUYKH JIOTUUECKUX YTBEPKACHUN
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHUE BBIABUTATh M OMNPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS NPU PEIICHUH 3aJad €CTECTBEHHO-
HAY4YHOTO ITUKJIA, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOrO ObITHs, Qopma
OTPAKEHUSI OKPYXKAIOLIEr0 MHUpa, YCJIOBUE YCHEIIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NESITENBLHOCTH,



SIBJISIETCS OJHUM M3 TMPOQPECCHOHATBHO BaXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3a7a4a (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HaMpPaBJICHUSIM.

Ilenr ocBoeHusi mporpaMMmbl yueOHoro kypca «l'eomerpus» Ha 0a3z3o0BOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecrie4eHHe  BO3MOXKHOCTH  MPUOOpeTeHuss |
WCIIOJIb30BAHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JICUCTBUM,
crieu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
0 CIEIUATILHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYEHA ISt
00y4YaromMXcsl CPEAHEN MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO oO0Iero oopazoBanus. Takum oOpazom, oOydaroniuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHMHS, CBSI3aHHBIE
co crnenuPuKod TEOMETPUM € HEOOXOAUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T'€OMETPHUIO Ooee
rIyOOKO, €clii B JaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAESTEIBHOCTH.

JlocTikeHre 1€ OCBOCHHS TPOTPAMMBI  00ECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHbIMM 3ajJadyaMd  OCBOEHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10-11 kaccax sSBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOU

KYJBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHupOBaHUE TPEACTABICHUS O MHOTOTPAaHHUKAX U TeJax BpallCHUS
KaK O BOKHEHIIIMX MaTEMaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMKUCHIBAThH
Y U3y4aTh pa3HbI€ SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaTh Ha YepTeXKax, MOJACIAX U B
peabHOM MUPE MHOT'OTPAHHUKH U TeJia BpalleHuUS,;

e OBJIQJICHHE METOJaMU PEIICHUS 3ajlad Ha MOCTPOCHUS Ha M300paKCHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMHpOBaHME YMEHHUSI ONEPUPOBATH OCHOBHBIMH TMOHATUSIMU O
MHOT'OTpaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMupOBaHWE yMEHUS  TMPOBOJUTH  HECIOXKHBIE  JIOKa3aTEIbHBIC
paccykJeHusI B XOJl€ PEUICHUsS CTEPEOMETPUYECKUX 3a7ad MU 3ajad ¢
MPAKTUYECKUM COJIEpPKaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJalIuxcs, TMO3HABATEIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W IPU HU3YyYEHUU JIPYTrUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh HX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUI armapaTr JUisl pPEleHUs IMPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIECHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEpEOMETPUM B HAyaJle €ro M3yd4eHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OINpeleIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaIbHENIIEMY U3YYEHUIO IIPEAMETA.

[Ipenmnourenue oTnaéTcss HAJISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUM IPOBOAUTCA 3a CYET pEIIeHMS 3a7a4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 Ha  ONEpUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HAIJIAJIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPIKAHUS.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpaHHukun», «lIpsiMmple U TIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
0o0y4YeHHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHATUSIMU Y HAaBBIKAMM OCYILECTBIISUIOCH TOCIIEI0BATENBHO M MOCTYIATENBHO, C
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYarOIIMXCs, paclupss M
yrayossis e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kmacce, Bcero 3a aBa roaa oOydenus - 102 yueOGHBIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpur. Touka, mpsmas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpElMBaroniyecs mnpsamble. [lapaiienbHOCTs MNpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajulelIbHBIC IIPSAMBIE B  IPOCTPAHCTBE;
[apaJUIENIbHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTD NMPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IUIOCKOCTEN: napajulelibHble  IUIOCKOCTH; CBOMCTBA
napajuielbHbIX MIockocted. Ilpocteiiine npocTpaHCTBEHHbIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC IApaUICIbHbIE W IEPIEHAUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAUKYISAPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleNIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TpaHW H
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAsT NUPaMU/a; IpPaBUIbHAsA TPEYroJbHAs NHUPaMHIAa U IPABUIIBHBIN
TeTpasp; KyO. IlpencraBieHune o NpaBUIIbHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHrs NpU3Mbl U TUPaAMUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  OJJIEMEHTBl CHUMMETPUM B [HpaMuJax, HapajulesIeNUIenax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.



Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, [AMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

11 KJIACC

TeJsa BpamueHus

Hwimeapruyeckas ITOBEPXHOCTB, oOpasyromue HUIUHAPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHap: OcHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOHN MmoBepXHOCTU. KOoHyC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OChb, IUIONIAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonoxeHue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 Ib CQepshl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOIOTPAaHHUK, WM TEJO
BpallCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIAY IMIOHIAIsIMU
MNOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJL.

Ceuenuss mwiMHIapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. Cl0KEHUE U BEIUMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



KoopauHaT B mnpocTpaHcTBe. Koopaumuatel BekTopa. [lpocreiimine 3agaun B
KOOpAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BENEHUE BEKTOPOB.
Bbruncienue yriioB Mexay OpsMbIMU U IUIOCKOCTSIMU. KoOpaMHAaTHO-BEKTOPHBIM
METO/1 npu peLIeHUH r€OMETPUYECKHUX 3azay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3YNbTaThl OCBOCHHUS MPOTPaMMBI  y4eOHOTO TpeaMeTa
«MareMaTuka XapakTepU3yIOTCS:

I'paxkaaHcKkoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOTO WIECHA POCCHHCKOro 0O0ImecTBa, MPEACTaBICHUEM O
MaTEMaTHYCCKUX OCHOBAxX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICCTBOBATh C COIMAJBHBIMA HWHCTUTYTaMH B COOTBETCTBHU C UX
GYHKIIUSAMY ¥ Ha3HAYCHUEM.

IlaTpuoTHYeCcKOe BOCITUTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUICKOM TpaXKIaHCKON MICHTUYHOCTH, YBaXKEHHUS K
MIPOIIOMY U HACTOSIIEMY POCCUUCKONW MaTeMaTHKH, [ICHHOCTHBIM OTHOITICHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTMKEHUN B APYrHMX HayKax, TEXHOJIOTHSX, cdepax

SKOHOMHUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHHEM JTyXOBHBIX [IEHHOCTEeH POCCHICKOTO Hapoa;

c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOMYMUBOTO OYTYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPHMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEKTaM PAa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nUecKoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa TPOTSIKECHUW BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIECKOW HATIPAaBICHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHHWEM TIJ00aJbHOTO XapakTepa OSKOJOTUYECKHX  Mpo0ieMm;
OpHEHTallMell Ha TPUMEHCHHE MAaTeMAaTHYeCKHX 3HAHWM JJI PEIICHUs 3a1ad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYIbTYpOHl KaK CpPEICTBOM IO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JESITEIbHOCTh
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccuedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(UKAIINU, OCHOBAaHUS JJIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (QopMyIHpOBaTH W  NPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;



npenjiaraTb ~ KpUTEpPUM I BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPsSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Haubosee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/JbcKie AeHCTBHA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMO€ M  JaHHOe, (OpMHUpPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TNPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBJIICHUSMH, IIPOLIECCAMU;

e CaMOCTOSITENIbHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, WCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIUTH MHPOPMAIINH, JTAHHBIX, HEOOXOJUMBIX NIl OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

e CTPYKTYpUpPOBaThb MH(POPMALIMIO, IPEJICTABIATH €€ B Pa3IUYHbIX (HOpMaXx,
WUTIOCTPUPOBATh TpaduyecKy;

e OLICHUBATH HaJAEKHOCTh uH(bopMauu o CaMOCTOSATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3PCHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3ysIbTarT;

B XOJI¢ OOCYXKIEHU 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaE€MON TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOpPpEKTHOU popme hopMyaTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOM W
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JTIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aNMOICHCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHoco0aMHu CaMONpPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3yJbpTara perieHus MaTeMaTUdeCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUKA, MIPsIMasi, MIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, TPaBUIbLHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
Kkiaccuukanuy  (BBINYKJIBIC W HEBBIMYKIbIE MHOTOI'PDAHHHMKH; IPAaBHIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBI, TAPAIITICIICTIHIICIBI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: Bua
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEIMYUH MO 00pas3Iam Win
QIrOpuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUM MEXIY JABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iam WiH
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEHICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
TUTOMIA/ISIMU TIOBEPXHOCTEH, 00bEMaMU TOI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpefCTaBICHHYIO HAa YepTexax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

[IppuMeHsaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIC IIOHATHS B INPOLIECCE IOUCKA PEHICHUs
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON OBEPXHOCTH, KOHYC; c(heprudecKas moBEepXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; MIApOBOM CIIOM, OCHOBaHUE IIAPOBOTO CJOs, BBHICOTA IIAPOBOrO CIIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANIM  TOBEPXHOCTEH  TeJl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHSTUSIMH: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMHUCaHHBIK OKONO cdepbl; cdepa, BMUCaHHAST B MHOIOTPAHHHUK WM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIOIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpPEACTABIECHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JOEWCTBUS CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCII0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUINHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOJararliuX HECKOJIbKO IAroB PEUICHHUs, €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemats mpocrenmne reoMeTpuyecKue 3aaud Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIECHUW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WK aJropuT™MaM, MpUMeHss
MU3BECTHBIE METOBI IPU PELICHNH CTAHAAPTHBIX MAaTEMATUUECKUX 3aa4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIprBOANTE HpUMEpPBl MATEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHITh W3YYECHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHMS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUH, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmnapara aareOpsl; perarhb
NPAKTUYECKUE 3ala4d, CBSI3aHHBIC C HAXOXICHHEM I'€OMETPUYECKHUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (uudgposbie)
Kontposabusie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoTsI
pecypchbl
bubnuoreka [JOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1c209e3
7
[IpsiMble ¥ IIOCKOCTH B MPOCTPAHCTBE bubmorera [JOK
2 P Poctp » 12 1 https://m.edso0.ru/1c209e3
[TapaniensHOCTh MPSMBIX H IJIOCKOCTEH y
[leprieHIUKYISIPHOCTD MPSIMBIX bubmorera [JOK
3 PIEHA Vy P P 12 https://m.edso0.ru/1c209e3
TIOCKOCTEH 7
but6mmoreka [IOK
4 VYTl MeXAY NPSIMBIMH U IIJIOCKOCTAMU 10 1 https://m.edsoo.ru/1c209e3
7
bubanoreka LIOK
) MHororpaHHuK1 11 1 https://m.edsoo.ru/1c209e3
7
bu6anoreka LIOK
6 OOBEMBI MHOTOT'PaHHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
bubmmoreka [JOK
7 [ToBTOpEeHME: ceueHUs], PACCTOSIHUS U YTIIbI 4 1 https://m.edsoo.ru/1c209e3

7
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosnyecTBo 4acoB JJIeKTPOHHbBIE
HaumMeHoBaHHe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabHble IIpakTH4eckue
NporpaMmmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI

pecypchbl
bu6mmoreka [IOK

Tena Bpaiienus 12 https://m.edso00.ru/1c209e3
7
bubmuorexa [IOK

OOBEMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa LIOK

BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa LIOK

I1 6006

OBTOPEHHE, 000 meHIiIe’ 7 1 https://m.edsoo.ru/1c209e3
CUCTEeMaTH3alMs 3HaHUH -
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KonunyecrBo yacos DJIEeKTPOHHBIE
JlaTa nudposBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue dp
n/ Bcero U3Yy4YeHHs o0pa3zoBaTe/ibHbIE
padoTsbI padoThbI
n pecypcsbl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna
I/ISOGTI;)KGHI/IH Hapnc Kax: 1 01-06.09 bubamorexa [IOK
p PHCYH o ' https://m.edsoo.ru/aecc77cd
M300paKeHUsI TIOCKOCTEH,
napajuIeIbHBIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[MoHsTHS: IepeceKaroIuecs
TUTOCKOCTH, TTePECEKAIOTITHECS 1 01-06.09 bubamorexa [IOK
> TI°P - ' https://m.eds00.ru/2d8a9c99
npsiMasi ¥ TI0OCKOCTh
IlonsTus: nepecekaromuecs
TUTOCKOCTH, TTePECEKAIOIITHECS 1 08-13.09 bubmmorexa LIOK
> TeP ' https://m.edso00.ru/db685e73
npsiMasi ¥ TIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPAaHHUKOB Ha 1 08-13.09 bubnnorexa [JOK
PUCYHKAX, Ha IPOECKLIIMOHHBIX ' https://m.edso00.ru/a63959ed
YepTeKax
HauanbHbie cBeieHus 0 Kyde u
IUpaMuie, UX pa3BEPTKA U MOAEIIA 1 15-20.09 bubnmorexa HOK
P > FIX Paspep ' ' https://m.edso0.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
HauanbHbie cBenenus o kyoe u 1 15-20.09 bubmmorexa [LIOK



https://m.edsoo.ru/aecc77cd
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NUpPaMUJIE, UX PA3BEPTKU U MOJIEIIH.
CeveHuss MHOTOI'paHHUKOB

https://m.edsoo.ru/3d8ffd32

INonstre 00 aKCHOMAaTHYECKOM
MMOCTPOCHHUU CTCPCOMCTPHUM:

bu6mmorexa LIOK

7 22-27.09
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS https://m.edsoo.ru/Occ5cafe
U3 HUX
[TorsiTne 06 aKCMOMATHIECKOM

3 MIOCTPOEHUHU CTEPEOMETPUU: 99.97 .09 bu6mmoteka [IOK
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS ' https://m.edso0.ru/239c8ch4
13 HUX
[TonsiTHEe 00 aKCMOMATHYECKOM

9 MTOCTPOEHUU CTEPEOMETPUH: 29.09-04.10 bubnmnoreka [JOK
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUS https://m.eds00.ru/65c6b106
U3 HUX
[Tonsitue 00 aKCMOMATHYECKOM

ocTpoe cTepeome :

10 MOCTPOCHUU CTEPEOMETPUU 99.09-04.10 bu6nuorexa [IOK
aKCHUOMBI CTEPEOMETPUH U CIIEACTBUSA https://m.edso0.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue NpsiMbIx B

11 IIPOCTPAHCTBE: MEPECEKAIOIIUECS, 13-18.10 bubnmoreka [JOK
IapajuIeIbHbIE U CKPEIIMBAIOIINECS ' https://m.edso0.ru/1a2520f6
psSIMbIE
ITapayienbHOCTB NPSAMBIX U
IJIOCKOCTEN B POCTPAHCTBE:

12 napajuieJabHbIe 111) 511\1;11:1)916 B 13-18.10 bubmmorexa [JOK

P P " ' https://m.edso0.ru/93ad36b3

MIPOCTPAHCTBE; MapaUIeNIbHOCTD TPEX
IPSIMBIX

13 [TapannenbHOCT NPSAMBIX U 20-25.10 bu6nuorexa LIOK
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IJIOCKOCTEH B IIPOCTPAHCTBE:
[TapannenbHOCTh PAMON U
IUIOCKOCTH

https://m.edsoo.ru/ee1d19b9

14 VYTII1bl ¢ COHaNpaBICHHBIMU 20-25.10 bubnuoreka [IOK
CTOPOHAMH https://m.edso00.ru/9f4071b9
15 VYron Mexay NpsIMbIMU B 27 10-01.11 bubnuorexa [IOK
IIPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yroa Mexay npsiMbIMU B 97 10-01.11 bubmmorexa LIOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapanienbHOCTb MIOCKOCTEH: bubnmnoreka [JOK
17 05-08.11
MapaJyieabHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa rjapannenLHHx 05-08.11 bu6mmoteka [IOK
IIJIOCKOCTEN https://m.edso0o.ru/e504d656
[IpocTeiimme TpocTpaHCTBEHHBIC
19 (GUrypsl Ha MIOCKOCTU: TETPad 10-15.11 bubamorera TIOK
P $ TIpAAP, ' https://m.edso00.ru/4a28dc02
Ky0, mapasienenumnesa
. bubmuoreka [IOK
20 Hoctpoerite ceerit 10-15.11 https://m.edso00.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoenne ceuerit 24-29.11 https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
29 [IpsiMbIe ¥ TUTOCKOCTH B 94-29 11 bubnmnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEMN"
[TepneHIMKYIAPHOCTH MPSIMOH U
23 HH(I))CKOSTH'};E: F;IeH UK IJ)BI HbIE 01-06.12 brbamorexa HOK
 HIEPHEHAMKYIP ' https://m.edso0.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 IIpsmble napaienbHble U 01-06.12 bubmmorexa [LIOK
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NEPNCHAUKYIAPHBIC K IIJIOCKOCTU

https://m.edsoo.ru/0ac11c95

o5 IIpsimble nmapaiienbHble U 08-13.12 bubmuoteka [IOK
MEPIICHAUKYJISIPHBIE K IIJIOCKOCTH ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH 08-13.12 bubnuorexa [JOK
MPsIMOM M TIOCKOCTHU ' https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyJISpHOCTH 15-20.12 bubnuoreka [IOK
HPSAMOM ¥ TUIOCKOCTH ' https://m.eds00.ru/79165d15
28 Teopema o HpHMOﬁu 15-20.12 bubnuoreka [IOK
MEePIECHANKYJISIPHON MIIOCKOCTH https://m.edso0.ru/635c¢5087
29 Teopema o HpﬂMOﬁu 99.9712 bubnuorexa [IOK
NEPIECHAUKYJISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o HpﬂMOﬁu 99-27 12 bubnmnoreka [JOK
NEPNEHAUKYJIIPHON TUIOCKOCTH https://m.edso0.ru/7d18834b
[lepnienaAnKyIsIp U HAKJIOHHBIE:
pacCTOsTHHAE OT TOYKHU [0 TIIOCKOCTH, but6mmoreka [IOK
31 . 29-30.12
pacCcTOosHUE OT MPSAMOH 10 https://m.edso0.ru/33c477d3
MJIOCKOCTH
[lepnieHAMKYISIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKH 10 IIOCKOCTH, bubnuoreka [IOK
32 . 12-17.01
paccTostHUuE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHaAMKYIISIp U HAKJIOHHBIE:
pacCTOsIHAE OT TOYKHU 0 MIIOCKOCTH, bu6mmoteka [IOK
33 . 12-17.01
paccTosiHue OT NPSIMOM 10 https://m.edsoo.ru/a5b7b8e3
MIJIOCKOCTH
[lepnieHAMKYISIp U HAKIOHHBIE:
34 pacCcTosTHUE OT TOYKH J0 MJIOCKOCTH, 19-24.01 bubamorexa [IOK

paccTosiHUE OT MPSAMOU 110

https://m.edsoo.ru/dbee22bc
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INJIOCKOCTH

35 VYrael B IPOCTPAHCTBE: YIOJl MEXKIY 19-24.01 bubnuorexa [JOK
MIPSIMOU U TNIOCKOCTBIO ' https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yTrojl 26-31.01 bu6muoteka [IOK
JBYTPaHHOI'O yrjia ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTroJl, TMHEHHBIA yIrOjl 26-31.01 bubnnorexa [HOK
JIBYTPAHHOTO yriia ' https://m.edso0.ru/c7c777ed
[leprieHIUKYIAPHOCTD TIOCKOCTEH:
38 MIPU3HAK NEPICHINKYISIPHOCTH JIB 02-07.02 bubmmorexa LIOK
p Vp FUHRYIEAD FBYX ' https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[leprieHANKYASIPHOCTD MIIOCKOCTEH:
39 MPU3HAK NEPICHANKYISIPHOCTH 1B 02-07.02 bubamorexa [IOK
p vp FIHKYIED FBYR ' https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[lepnieniuk oc OCKOCTEM:
40 1| E:H;.{KH EeyﬁgiHHKT;;I HHOCTI/IT 1:1 X 09-14.02 bubmorexa LOK
P vp AR d ' https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
R bubmuoreka [IOK
41 T 09-14.02
COPENA O TPEX TEPHEHIIIY Hpax https://m.edsoo.ru/e4972cdc
. bubmuoreka [IOK
42 T 16-21.02
POPEMA © TPEX HEPHCHIHEYIBIpX https://m.edsoo.ru/52188a7d
. but6mmoreka [IOK
43 T 16-21.02
POPEMA © TPEX HEPHCHIHEYIBIpX https://m.edso00.ru/9f246736
KonTponbHas pabota mo Temam
44 "TlepneHIUKYISIPHOCTD MPSMBIX U 02-07.03 bubnmnoreka [JOK
iockocteir" u "YTIIsl MeXITy ' https://m.edsoo.ru/5b971ef3
IPSIMBIMU U IJIOCKOCTAMHU"
45 [ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 02-07.03 bu6mmoteka [IOK

9JICMCHTBI MHOI'OI'paHHUKA,

https://m.edsoo.ru/2d24e873
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BBINTYKJIbIE U HEBBITYKJIIbIE
MHOT'OI'paHHUKH; pa3BEPTKa
MHOI'OI'paHHHKA

[Tpusma: n-yronpHas mpusMa; rpaHu
¥ OCHOBAHUS MPU3MBI; IpSIMas U

bubnunorexa LIOK

46 HaKJIOHHAs IPU3MBbI; OOKOBas U 10-14.03 https://m.edso0.ru/b4ad63ad
MIOJTHASI TIOBEPXHOCTH MPU3MBI
47 [Tapannenenuren, MpsIMOYrOJIbHBIN 10-14.03 bu6mmoteka [IOK
napajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupammuna: N-yronpHasi mUpaMuaa,
TPaHU U OCHOBAHUE MHPAMUJIBL;
48 OOKOBAas U MOJIHASI TIOBEPXHOCTh 16-21.03 bubmmorexa LIOK
B https://m.edsoo.ru/fblcd0a5
NUpPaMU/IbI; IPABHIIbHAS U yCeUEHHAS
nupamuia
[IpaBuIIbHBIE MHOTOTPAHHHUKH:
MOHSTHE MTPABUIIBHOTO
49 MHOI'OI'PaHHUKA; IPaBUIIbHAS [IpU3Ma 16-21.03 bubnuoreka [IOK
Y MIpaBWIbHAsA MUPAMUIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MTUpaMUAA
U TIPaBUJILHBIN TETPasaAp; Kyo
IIpencraBnenue o MpaBUIBHBIX
50 MHOTOTPaHHUKAX: OKTadIp, 23-28.03 bubmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
JOZIEKAdIp U UKOCadIp.
CumMMeTpus B IPOCTPAHCTBE:!
CUMMETpPHSI OTHOCUTEJIBHO TOUKH,
51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI 23-28.03 bubmmorexa [IOK

CUMMETpPUHU B TUPAMHUJIAX,
napajuieJienumneax, MpaBUIbHbBIX

https://m.edsoo.ru/b9e777d9
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MHOT'OrpaHHUKaxX

Briuncnenue >1eMeHTOB

o bubnmnoreka [JOK
52 MHOTOTPaHHUKOB: pEOpa, AMaroHanmy, 30.03-04.04 htts://m.edsoo.ru/6cdbecef
YIJIBI
[Tnomaape 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSIMOU Bt 10K
. nOIMoTEKA
53 MIPHU3MBI, HJ‘IOHIa)IBVOCHOBaHI/II/I, 30.03-04.04 httos://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY TIPU3MBIL
[Tnomaas 60KOBOM MOBEPXHOCTU U
MIOBEPXHOCTH MPaBUIILHON
54 MUPaMUJIBI, TEOPEMA O TUIOIIAIN 13-18.04 bubmmorexa LIOK
PAMIVIRL, 120D e ' https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
TUPAMUJIBI
55 KonTtponsHast paboTa mmo teme 13-18.04 bu6mmorexa LIOK
"MHororpanHuku" https://m.edso0.ru/a95f5c04
" bubnuorexa [JOK
>0 Honsite 06 00bEme 20-25.04 https://m.edso00.ru/7ad0020b
. bubnuorexa [IOK
ST | OOreM mpanzet 20-25.04 https://m.eds00.ru/235171b3
. bubnuoreka [IOK
°8 | OOweM nipamiabl 21.04-30.04 | s /im.edsoo.rufa7dfefd
. bubnuorexa [JOK
27.04-30.04
>9 OOREM mHpanzet 04-30.0 https://m.eds00.ru/79c10312
" bub6mmorexa LIOK
4.05-08.
%0 OOREM mHpanzet 04.05-08.05 https://m.edsoo.ru/2faadc3f
61 | OOBEM mpu3MbI 04.05-08.05 bubmorexa LHOK

https://m.edsoo0.ru/79853608
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bubnunorexa LIOK

62 OOmEM MpHMEI 1 11.05-16.05 https://m.edso00.ru/1e053890
N bubmuoreka [IOK
63 1 11.05-16.05
OObEM MpH3MEI https://m.edsoo.ru/482d3f51
64 KOHTE)OJIBHaSI pabota o Teme 1 18-23.05 bu6muoteka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 06061IeHNE
CHCTeMaTH3allUs 3HAHUH. bu6mmoreka LIOK
65 1 18-23.05
ITocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEH e
CUCTEeMaTHU3aLIs 3HAHUH.
Brruncienue paccTosHUM: Me
66 BYMSI TO‘IKaI\fI/I OT TOYKH 10 e 1 25-30.05 bubmorera [JOK
ABYE ’ ! ' https://m.eds00.ru/f7792ba9
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH,
MEXTY CKPEIUBAIOITUMUCS
PSIMBIMU
bubmuorexa [IOK
7 4 1 25-30.
6 TOTOBasi KOHTPOJIbHAS paboTa 5-30.05 httos://m.edsoo.ru/b9146bc0
[loBTOpeHnue, 06001EeHNE
CUCTEMAaTHU3aIIMs 3HAHUH.
Brruucnenue yriioB: Mex
68 CKpEIIHBAIO0 ZIFMI/ICH 1| SI;I[ZIMI/I 1 01-06.06 Bubmmorexa LOK
petl Hlv p ’ ' https://m.eds00.ru/56765e8b
MEXIy MPSMOK U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

N KosnyecTBo 4acoB JIeKTPOHHbIE
- Jara uudpoBbIe
n/ Tema ypoka KonrTpoabnbie | IIpakTuyeckue
Bcero U3y4eHHus o0pa3oBaTe/ibHbIE
n padoThI padoTbI
pecypcsl
Cdepa u map: neHTp, paguyc,

1 HaMeTp; MJIOIAIb TOBEPXHOCTH 1 01-06.09 bubmmorexa [IOK
A p; IDIOMaA P ' https://m.edso00.ru/0341bc2b
cdepsl
Biaumnoe pacmnonoxenue cepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHas IJI0CKOCTh 1 08-13.09
https://m.edsoo.ru/bed12a43
K cdepe; wiomanb chepsl
N306paxenue chepsl, mapa Ha bu6nmnoreka [IOK

3 1 15-20.09
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[MummHIprYeckas MIOBEPXHOCTD,

4 o0pa3yroIye MWIHHIPHIECKON 1 99-97.09 bu6mmoreka [IOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON ' https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
[Hunmunnp: ocHOBaHMS U OOKOBas

6 .

5 MMOBEPXHOCTD, O [3a3y101ua51 UI/I OCBb; 1 99.09-04.10 bu6mmoreka [JOK
Iomaas OOKOBOU M MOJHOMN https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N3o6pakeHue muwmHIpa Ha
riockoct. Pa3séprka mumuHpa.

6 CeueHus IMIUH pa (HJE)CKOC?EIO 1 13-18.10 bubmorera LIOK

HILTHIAD ’ ' https://m.eds00.ru/016e25eb
napasiebHON UiIn
MEPIICHAUKYIIIPHON OCH IIWITHHIPA)
7 KoHnnueckast mOBEpXHOCTb, 1 20-25.10 bu6mmoreka [IOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

o0pa3ymoire KOHUYeCKOH
MOBEPXHOCTH, OCh U BEPIIIHHA
KOHUYECKOH TOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAaHHUC U BCpHIIMHA,

but6mmoreka [IOK

8 oOpa3yroinas U 0Ch; IJIONIaIb 27.10-01.11 https://m.edso0.ru/897dd3b
OOKOBOM W ITOJIHOH MTOBEPXHOCTH 2
Yceu€nnslii KoHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIi,I/ISI " gOKzI:;: 05-08.11 bubmorexa LIOK

’ ' https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N300paxeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapasuIeIbHON 10-15.11 bubmorexa OK
> 1P ' https://m.edsoo.ru/Obdelbe8

OCHOBAHUIO, U TUIOCKOCTHIO,
MIPOXOALIEH Yepe3 BEPLINHY)

11 KoMOuHarms ten BpameHus: 1 94-29.11 but6mmoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMMCaHHBIN OKOJIO
cdepsl; chepa, BMcaHHas B bubmiorexa HOK

12 ’ ’ 01-06.12 https://m.edso00.ru/0b13615
MHOTOTPAaHHUK WJIH B TEJIO 3
BpALLIEHUS -

13 [Tonsitue 06 06bEMe. OCHOBHBIE 08-13.12 bubmuoreka [JOK
CBO#CTBAa 0OBEMOB TEI ' https://m.edso0.ru/26a03fb7

but6mmoreka [JOK

14 O0BéM IHHIIpa, KOHYyCa 15-20.12 https://m.edso0.ru/5513d87

b
. but6mmoreka [IOK
15 OO0BéM mapa 1 TIoImaahs Chephl 22-27.12 httos://m.edsoo.ru/d189bde?
16 [TomoGHBIE TENa B TPOCTPAHCTBE. 29-30.12 bubmuorexa [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

CooTHoIIeHUS MEXTY TLIOMAIIMU
MOBEpXHOCTEH, 00BEMaMU MOAOOHBIX
Ten

https://m.edso0.ru/810cfleb

KOHTpOJIBHaﬂ pa60Ta I10 TCMaM

bubmuoreka [IOK

17 12-17.01
"Tena Bpamenus" u "O6bembI TE" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha minockocT u B 19-24.01 bu6mmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
but6mmoreka [IOK
19 Crno’xeHue 1 BBIYMTaHHUE BEKTOPOB 26-31.01 htts://m.edsoo.ru/23£4f089
but6mmoreka [IOK
20 YMHOKeHue BEKTOpa Ha YUCIIO0 02-07.02 https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM I]:eKTO TEM 09-14.02 bubmorexa OK
P paM. ' https://m.edso0.ru/a28fd74e
[IpaBuio napasuienenumnena
Pemenune 3amad, CBA3aHHBIX C
22 MPUMEHEHUEM TIPaBUJI JEUCTBUH C 16-21.02 bubmorexa [IOK
P P A ' https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/IpiIHCHI/II/I reOMeTp WYECKUX ! 02-07.03 bubmorera [JOK
pup P ' https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyrosbHas cucTeMa KOOpIUHAT
B E oci’r anctee. Koo I[I/IHaTI)f bubmrorexa HOK
24 pocTp . P 10-14.03 https://m.edsoo.ru/48db705
BekTopa. [Ipocreiimmue 3agaum B g
KOOpAuHAaTax -
o5 VYron mexay Bektopamu. CKajasipHOE 16-21.03 bu6mmoreka [IOK
MPOU3BENECHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
26 Beruncnenue yrios Mexay 93-28.03 bu6muoreka [IOK

INPpsAMBIMHA U INIOCKOCTAMHU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrpomnbHas pabota o teme

" bu6nuoreka [IOK

27 BekTopsl u K(:Op,HI/IHaTLI B 30.03-04.04 hitos://m.e dso:fru 776296c5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1

28 cucremMaTu3anus 3Hanui. OCHOBHEIC 13-18.04 bubmuorexa [IOK
¢burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUHN
[ToBTOpeHue, 0600MIIeHNE U

29 cuctemaTtuzaius 3HaHuii. OCHOBHBIE 90-25.04 bubmuorexa [JOK
¢burypsl, GpakTsl, TEOpEMBI Kypca https://m.edso0.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHme, 0600MIEHNE 1
cucTeMaTH3aIysI 3HaHUHI. 3agaun bu6mmoreka [IOK

30 27-30.04
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 0600ImIeHNE U
cHUcTeMaTH3alvs 3HaHUH. 3a1aun bubmuoreka [JOK

31 04-08.05
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600mIEeHNE U

39 cructemMaTu3aius 3Hanui. OCHOBHBIC 11-16.05 bubmuorexa [IOK
¢burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoOMETpUn

33 HToroBast KOHTpOJIbHAs paboTa 18-23.05 Egi?;j;fg;fﬁ}:c Sadfco

34 [ToBTOpeHue, 0600IIeHNE U 95.30.05 bu6mmoreka [IOK

CHCTEMAaTH3alus 3HaHUN

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KVIACC

Kon

MpoBepsieMOr
0 pe3yJbTara

IIpoBepsiembie nMpeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbl CpeHero od1ero 0opa3oBaHus

7

I'eomerpus

7.1

OHGpHpOBaTb MOHATHUAMU: TOUKA, IIpAMasd, IMIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MpPU PEIICHUU

rCOMETPHUICCKUX 3aaa4

7.3

OnepupoBaTh MOHATHSMH: MapaIEIbHOCTh U MEPHEHAUKYISIPHOCTh

MPSAMBIX U IJIOCKOCTEMN

7.4

KJ'IaCCI/I(I)I/II_II/IpOBaTL B3aMMHOC DPACIIOJIOKCHHUC IPAMBIX H IJIOCKOCTEHN B

MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIA yroJl, TpaHU JBYIPAaHHOIO yIJa,
peOpo IBYrpaHHOTO yIJia, TMHEHHBIN yroJl ABYrPaHHOIO yIiia, FpagycHas

Mepa JIByTpaHHOIO yria

7.6

OHepI/IpOBaTL MOHATUAMU: MHOI'OI'paHHUK, BLIHyKJ'ILIﬁ n HeBI:IHyKJ'IBIfI

MHOT'OI'paHHUK, 3JICMCHTBI MHOT'OT'paHHUKaA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHpaMujia, MpH3Ma,

IPSAMOYTOJIbHBIN Napasienenumnes, Kyo)

7.8

KnaccuduuumpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
knaccuukanuu  (BBINYKIBIE W HEBBINYKJIbIE  MHOTOTPaHHHKH,
[IPAaBUJIbHBIE MHOIOIPDAHHUKH, MpPsAMBbIE W  HAKIOHHBIE IIPU3MBI,

napauieNenumne;/Ibl)

7.9

OmnepupoBatb MTOHATUSIMH: ceKyuias IIJIOCKOCTB, CeyeHue

MHOT'OI'paHHUKOB

7.10

OOBACHATh NPUHLMIIBI  [OCTPOEHMSI CEYEHHH  MHOIOTPAHHUKOB,

HCIIOJIB3Ys MCTOA CJICOOB

7.11

CrpouTh ce4eHHs MHOTOIPAHHHUKOB METOJIOM CIJIEJIOB, BBINOIHSTD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:

BUJ| CBEPXY, COOKY, CHU3Y




7.12

PemiaTtes 3amaun Ha HaXOXKICHUE rCOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WKW aJiIroOpuT™MaM, MNPUMCHASA U3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOIbI IIpU
peuieHuun CTAaHAAPTHBIX MATECMATHUYCCKHUX 3ada49 Ha BbIYHUCJICHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOUKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIINBAIOIUMHUCH ITPAMBIMHA

7.13

Pematp 3a1aun Ha HAXOXJACHHE T€OMETPUYECKUX BEIUYHMH MO 00pasiam
WIK aJIrOpUTMaM, MPUMEHsSs W3BECTHBIC aHAJUTHYECKUE METOJbl IMPHU
pEIICHUH CTaHJAPTHBIX MAaTEMaTHYEeCKHX 33/7au Ha BBIYMCIICEHUE YTIJIOB
MEXIY CKPEIIMBAIOMIUMUCA MPSMBIMH, MEXAY MPSIMOW M IUIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Bbruncnsate 00bEMBI M IUIOMIANM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mupamMuaa) ¢ mpuMeHeHueM (HOpMYIl, BHIYUCISATH COOTHOIIICHUS
MEXIY TUIOUIAISIMH MOBEPXHOCTEH, o0BEMamMu MOT00HBIX

MHOI'OrpaHHUKOB

7.15

OHepI/IpOBaTb NOHATHUAMU: CUMMCETpPHUA B IPOCTPAHCTBEC, LCHTP, OChb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IINIIOCKOCTb CUMMCTPHUHU (I)I/Il"prI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH WHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIrypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpumensTs reomeTpudeckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOararoliuX HECKOJIbKO IIaroB PELICHUs, €CIIH YCIOBUSA

MPUMCHCHUA 3a/IaHbI B SIBHOU (bopMe

7.18

IIpumeHsATs TpOCTEHINNE IMPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUYCCKUX 3a/1av

7.19

IIpyBOoAUTE NpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U

JKHU3HH, paClioO3HaBaTh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[TpumeHsITh MoTydeHHbIE 3HAaHHUS Ha TIPAKTUKE: aHATM3UPOBATh peallbHbIC
CUTyalluh W TPUMEHATH W3YYCHHBIE NOHATHS B TPOLIECCE MOUCKA
pelieHus MaTeMaTHYECKU chopMyInpOBaHHOK poOIeMBl,
MOJICIUPOBATh peabHbIe CUTYAIlMH Ha S3bIKE T€OMETPHH, HCCIEe0BATh
MOCTPOCHHbIE MOJENIU C HUCIOJb30BAHUEM T€OMETPUYECKHX MOHATHH U
TeopeM, ammapara aareOpsbl, pelarh NpaKTHYECKUe 3aauu, CBSI3aHHBIE C

HaXO0XIACHHUEM I'COMCTPUICCKHNX BCIUYUH




11 KIIACC

Ko IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl CpeHero o0o1ero 00pa3zoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 WIAHIPUYECKONH TMOBEPXHOCTH, IWJIMHAP, KOHUYECKas TOBEPXHOCTH,
' oOpa3yromue KOHMYECKOH  TMOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (LIWJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TOJTYICHHSI TEJT BpAIICHUS
6.4 KiaccudumnupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, MIAPOBOM CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CIIOS, IIAPOBOI CEKTOP
6.6 Beruncnsate 00bEMBI W IMIIOMIAAM TOBEPXHOCTEH Ten BpalleHUs,
' T€OMETPUYECKHX Tell C MPUMEHEHUEM (OopMYT
OnepupoBaTh TOHATHUSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy U
6.7 OIMCaHHBIN OKOJIO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIH TEJI0
BpaIICHUS
6.8 BBIYHCIATE COOTHONIICHHUS MEXIY IUIOMQJSIMH  MOBEPXHOCTEH W
. 00BEMaMu TOJOOHBIX Tell
6.9 N3o06paxath nzydaemble GUTYpbl OT PYKH M C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHHM3Y, CTPOUTh CEUEHHUS Tel
BpaIICHUS
W3Bnekatb, MHTEPOPETUPOBATH M MPEOOPa3OBBIBATH HH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPEICTaBICHHYIO Ha
gepTexax U pUCYHKaX
[IpumensaTs reomeTpuyeckrue (QakThl A PEHICHHUsS] CTEPEOMETPUUECKUX
6.12 3a/1a4, TMPENONAraoliuX HECKOJbKO IIAaroB PELICHUs, €CIH YCIOBHUS

INPUMCHCHUSA 3aJIaHbI B SIBHOH (I)OpMe




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremomHATE HCﬁCTBHH CJIOKCHHUSA BCKTOPOB, BbIUUTAHHUA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha 4YHCIIO, O6”I)$ICH$ITB, KaKUMH CBOWCTBAMH OHH

o0J1amaroT

6.15

[IpuMeHsTH paBUIIO NapasuleIenueia IpU CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAHUHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAMWHATBI BCKTOpA,
yrojia MCXJAy  BCKTOpaMu, CKaJIIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymMMy BEKTOpOB M IPOW3BEJCHHUE BEKTOpa Ha YHMCIO, yroll
MEX1Yy BEKTOpaMH, CKaJIIpHOE MPOU3BEICHUE, PACKIIAABIBATH BEKTOP MO

JABYM HCKOJIIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTI> IIJIOCKOCTh YPAaBHCHHUEM B IleKapTOBOfI CUCTEMC KOOpAUHAT

6.19

Pemwate mpocredmme TreoMETpUYECKHE 3aJayd  HAa  [IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O M€TOda

6.20

Pemrate 3aJa4u Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUH W
HaXOXXIACHUC I'COMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM WK aJIrOpUuTMam,
IIPUMCHS HU3BCCTHBIC MCTOABI Ipu pemicHnun CTaHAAapPTHBIX

MaTEMAaTHYCCKHUX 3aJa4

6.21

[IpumeHATs mnpocTedIIMe IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHUKaAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPECOMECTPHUYCCKUX 3a1a4

6.22

HpI/IBOI[I/ITB MNPpUMEPBLI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac u

JKU3HU, PACIIO3HABATDH IIPOABJICHHUEC 3aKOHOB I'€COMETPHUU B HCKYCCTBC

6.23

[lpuMmeHSATh TMONyuyeHHBIE 3HAHMUSA HA TPAKTHKE: aHAJIM3HpPOBATH
peaspHble CHUTYallMM ¥ TPHMEHSATh W3YYECHHBIC TOHSATHA B IIpOLECcCe
MOUCKA pEeIICHUs] MaTeMaTHYeCKH CQHOPMYIUPOBAHHON MpoOIeMBbl,
MOJIeIMPOBATh pPeabHblE CUTYallud Ha SI3bIKE T€OMETPUH, UCCIIEI0BaATh
MIOCTPOEHHbIE MOJIETHN C HCIIOJIb30BAHUEM TI'€OMETPHUUECKUX MOHATUH U
TEOopeM, ammapara aareOpbl, pemarb MPaKTHUECKHE 3a1a9H, CBSI3aHHBIE C

HaXO0XIACHHUECM I'COMCTPUICCKHUX BCJINYHNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eometpus

7.1

OCHOBHbBIE TIOHSITUSI CTEpEOMETpUHM. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCMOMATHUYECKOM  IIOCTPOEHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3auMHOe  pacrosiokeHHe OpSAMBIX B NPOCTPAHCTBE:  IepeceKaroIuecs,
napajlelibHble M CKpeuuBarouiuecs: mnpsiMble. [lapaiienbHOCTh MNpSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHbIE MpsIMble B  IPOCTPAHCTBE,
MapajlyIeNIbHOCTh TPEX MPSMBIX, MAPAUIEIBHOCTh NPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMU CTOPOHAMHM, YroJl MEXAY MpsIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: NapajulebHbIe MIJI0OCKOCTH, CBOMCTBA NapajlIeIbHbIX
iockocteil. Ilpocreiiime mpocTpaHCTBEHHBIE (UIYyphl HAa IUIOCKOCTH: TETPa’p,

Ky6, napaJureJenumne, moCTpoCHUe CEeUYCHHUI

7.3

[lepieHAUKYISApPHOCTh MPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISPHBIE NpPSMbIE B
IIPOCTPAHCTBE, NPSIMBbIE TIapaJuICIbHBIE U IEPIEHANKYIISIPHBIE K TNIOCKOCTH, IPU3HAK
MEPIEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHAUKYIIAPHON
IUIOCKOCTH. YIUVIBI B IPOCTPAHCTBE: Yrojl MEXAYy MNpAMOM M IIOCKOCTBIO,
JIBYIPaHHBIA yroj, JHWHEHWHBIA yrojl JByrpaHHoro yria. llepneHnuxynsp wu
HAKJIOHHBIE: PACCTOSAHHME OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IJIOCKOCTH, MPOEKIHS (PUTYyphl HA TUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIIOCKOCTEMN
MPU3HAK  MEPIEeHAUKYIIPHOCTH  ABYX  IUlockocTel.  Teopema o  Tpéx

MEePIeHIUKYIIsIpax

7.4

IlonATHe MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTBI MHOTOTDaHHHMKA, BBINYKIIbIE WU
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAaHMs INPHU3MBI, NpsiMas M HAKJIOHHAs NPU3MBbl, OOKOBas U
IIOJIHAS TIOBEPXHOCTH NMpu3Msl. [lapamienenunen, npsMOyroibHbINA MApaIeNICIIHIIE]
u ero corcta. [Tupamuaa: N-yrospHas nupamuaa, FpaHd U1 OCHOBAaHUE IMMPAMHU/IBI,
OOKOBasi M IMOJTHAS MOBEPXHOCTh NMHUPAMHUIBI, NIPABUIbHAS M yCEUEHHAS NMUPAMHUTIA.

OneMeHThI INpuU3Mbl MW MHUPAMHIBIL. HpaBI/IJ'II)HI)IC MHOTI'OI'paHHUKH: TIOHATHC




IIPAaBWJIBHOTO MHOTOrpaHHMKA, NpaBUibHAs IpU3Ma M IpaBUWIbHAs NHpPaAMUAA,
NpaBUJIbHAS TPEYToJIbHAS NMUPaMUa U MpaBUIIbHBINA TeTpasap, KyO. [IpencraBnenue
O IPAaBWIBHBIX MHOTIOIPDAaHHHKAX: OKTa’Jp, AOAECKa’aAp M ukocasapyrue CedeHus

MPU3MBbI U ITUPaAMU/JIbI

7.5

CI/IMMCTpI/IH B NIPOCTpPAaHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMUpaAMUJAX, TapaJUICIICIIUIICAaX, IMPaBUIIbHBIX

MHOI'OI'paHHHUKaX

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, amaroHanu, yriasl [lnomanb
OOKOBOIl TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMOM TPU3MBI, IUIOMIAb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi npu3Mbl. [Inomaas 60koBoi
IOBEPXHOCTHU M TOBEPXHOCTH IPABWJIBHOM NMpPaMHIbI, TEOpeEMa O IUIOLIag1

yceuénnoi nupamuabl. [Tonsitue 06 06béMe. OObEM MUpaMUIbI, TPU3MBI

7.7

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHomIeHHS MCXKAY IIo1agsaMunu HOBGpXHOCTCfI,

00BEMaMu HO,[[06HLIX TCI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

6

I'eomerpus

6.1

[unuuapuyeckas MOBEPXHOCTh, 00pa3yoIUe IUIMHIPUIECKONH TTOBEPXHOCTH, OCh
HWINHAPUYECKON MoBepXHOCTU. LlMauHIp: ocHOBaHMA W OOKOBasi MOBEPXHOCTD,

oOpa3ymoias 1 och, TUIOMIAIb OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

Konundeckast HOBEpXHOCTh, 00pa3yIolie KOHMYECKOH MOBEPXHOCTH, OCh U BEPIIUHA
KOHMYeCcKoW mnoBepxHocTU. KoHyc: ocHOBaHME M BeplliMHa, 0Opasyromas U OCh,
IJI0MIa b OOKOBOM M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolue u

BbICOTA, OCHOBAHHUA U OoKxoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMameTp, IIoM@aab MOBEpXHOCTH cdepbl. BanmHoe

PAaCIOJIOKCHUC C(l)epLI N IJIOCKOCTH, KacCaTCJibHasA IINIOCKOCTh K C(I)epe, omanab

cdepsl

6.4

N3006paxenue Ten BpalieHUs Ha MJI0CKOCTH. Pa3BépTka MUIMHApPa U KOHyca

6.5

KoMOuHamuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTIOIpaHHHK, OINMCAHHBIN

okoJ1o cdepsl, cepa, BMcaHHAST B MHOTOTPAHHHK, WJIA TEJIO BpaIEHUS

6.6

[lonsitue 06 o06bEMe. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 00BEME

IpsAMOYT'OJIBHOT'O IapaJlICICIUIICa U CIICACTBUA U3 He€. O0BEM quiInHApa, KOHYCA.




O0BEM mapa u miomaas chepst

[Tomobupie Tema B mpoctpaHcTBe. COOTHOIICHUS  MEXKIY — IUIOIIASIMHA

6.7 MMOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX TEIT
6.8 Ceuenuss munuHApa (MapaielbHO M TEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U IPOXO/sIINee Yepe3 BEPIINHY), CEUCeHHUs 1apa
BexTtop Ha miockoctd M B mpocTtpaHcTBe. ClIOKEHME M BBIYUTAHUE BEKTOPOB.
6.9 YMHO)eHue BeKTopa Ha uucio. PasnoxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BektopaM. [lpaBuno mapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHHEM IIPABUJI JCHUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
6.10 [Ipocreiiine 3agaun B KOOpJMHATaX. YTrosl Mexay Bekropamu. CkansipHoe

MPOU3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MCKAY HNpPSAMBIMU W INIOCKOCTAMMU.

KoopauHaTHO-BEKTOPHBIN METOA IIPU PELIEHUH F€OMETPUUECKUX 3a7a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHEI'O OBILHIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPeIMETHBIM Pe3yJbTATAM OCBOCHMS
NpoBepsieMoOro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbl Cpe/IHero o01ero
TpedoBaHus o0pa3oBaHus

Bnagenne meTonamu J0Ka3aTeNbCTB, alrOpUTMaMU peHIeHHs 3ajady;
yMeHHe (opMyIHpoBaTH U ONEPUPOBATH MOHATUSAMU: OIpEAesICHuE,
aKCUOMa, TeopeMa, CIIEICTBUE, CBOMCTBO, INPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCWIIbHBIE (POPMYIHPOBKH; IPUMEHSTH UX; YMEHHE (DOPMYITUPOBAThH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KIIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJb30BaTh METOJ MAaTEMaTUYECKOM WHAYKLUU;
IIPOBOAMTH  JIOKa3aTEJbHBIE pACCYXKIECHHUS IpU PEIICHUU 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMEHHUE
ONEepPUPOBATh MOHATUSIMH: MHOXECTBO, MOJAMHO)KECTBO, ONEpald HaJ
MHOXECTBaMH; yMEHHE HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIH
anmapar Juis OIMCaHus peabHbIX MPOLECCOB U ABJICHUN U NPHU PELICHUU
3aja4, B TOM 4YHCIE M3 JpYyrux Yy4eOHbIX IIPEIMETOB; YMEHHE
OIepUpOBaTh MOHATUIAMHU: Trpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb W ONMCHIBATh rpadbl pPa3IUYHBIMU

crocobamu; UCIIONIb30BaTh Ipadbl NpU PELICHUH 3a4a4

YMeHue onepupoBaTh MOHITHSIMH: HaTypalbHOE YHCIIO, LIEJI0€ YHCIIO,
CTEMNEeHb C IEJIBIM MTOKa3aTelieM, KOPEeHb HaTypajlbHOM CTETICHH, CTEIICHb
C palnMoOHAJBHBIM  TOKa3aTelieM, CTeNeHb C  JIEUCTBUTEIIHHBIM
MoKasarejaeMm, JorapupM Uuciaa, CHUHYC, KOCHHYC UM  TaHI€HC
MIPOM3BOJBHOIO YHCJA, OCTATOK IO MOAYINIO, PallMOHAIBHOE YHCIIO,
HUppAIlMOHAIBHOE  YHUCIIO,  MHOXECTBA  HATypaldbHBIX,  IEJIbIX,
2 palMOHANbHBIX, JEHUCTBUTENbHBIX YHCEN; YMEHHUE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAUMEHBIIMKA OOIIM JETUTEeNIb U HauMEHbIIee
obmiee kpaTHoe, anropuT™ EBKiMIa npu pemeHuu 3ajad; 3HaKOMCTBO C
pPa3IUYHBIMM  TO3UIIMOHHBIMA ~ CUCTEMaMM  CUHUCJICHHUS;  YMEHHE
BBHITIOJHATH BBIYMCICHUE 3HAYEHUH W MpeoOpa3oBaHMs BHIPAXKEHHUH CO
CTeNeHsIMH M JorapudmamMu, mpeodOpazoBaHusl IPOOHO-pAIMOHATBHBIX

BBIp&)KCHHfI; YMCHHUE OICPUPOBATH IMOHATHUAMU: IOCIEAOBATCIBHOCTD,




apupmMeTHIeCcKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckOHeUHO yObIBaloIlasi TeoMEeTpUYecKas IpOrpeccus; yMEHHue
3aJaBaTh MOCJIEA0BATEILHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMeHHE ONepupoBaThb MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U ApIYMEHT KOMIUIEKCHOTO
yuciaa, (opma 3amucH  KOMIUIEKCHBIX 4Mcen  (reoMeTpuueckas,
TPUIrOHOMETpHUUECKass W  ajredOpauueckas); yMeTb  IPOU3BOJUTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMM; IMPUBOJIUTH
MpUMEpPbl  WCIIOJIb30BAHMUS  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
NOHATUSIMM:  MaTpuma 2x2 u  3X3, omnpeaeauTesb  MaTpPHULIbI,

FCOMCTpI/I‘-ICCKI/If/'I CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh IMOHATHSAMH: PALMOHAJIBHBIE, UPPALMOHAJIBHEIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpPaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHECHMUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBI) PA3JIUYHBIX IPUEMOB; DPEILATH
YPaBHEHUS, HEPAaBEHCTBA M CHUCTEMBl C IIapaMeTpPOM; IPHUMEHSITbH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHs MaTeMaTUYECKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX obnacreit HAaYKHU U pCaHBHOﬁ JKHN3HHU

YMeHue onepupoBaTh MOHATHSAMH: (YHKIMS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (YHKIIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GbyHKIUYU, 3KCTpeMyM (GYHKIIUW, HAaHOOJIbIlIee U HAMMEHBIIIee 3HAYCHUS
(GYHKIIMU Ha IPOMEKYTKE, HENpepbIBHAS (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIUU, TE€OMETPUICCKHIA H
(U3UYECKUN CMBICJ TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpaj; YMCHHE HAaXOIUTh aCUMNTOTHI Tpaduka (QYHKIUH, YMECHHE
BBIYUCIIATH IMPOU3BOAHLBIC CYMMBI, IMPOU3BCACHNA, HJaCcTHOT'O u
KOMIIO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHME KacaTelbHOM K rpaduxy
(GyHKUIMU; yMEHHE HAaXOIUTh TPOU3BOJHBIC DJIEMEHTAPHBIX ()YHKIHK;
YMEHHE UCIOJIb30BaTh MPOMU3BOJHYIO ISl HUCCIEAOBaHMUSA (DYHKIHIA,
HAXOJWUTh HAWOOJBIIME M HAUMEHBIINE 3HAYCHUS (YHKIMH; CTPOHTH
rpaduKu MHOTOYJICHOB C MCIIOJIb30BAHMEM ammapaTa MaTeMaTH4YeCKOTro

aHaJIn3a;, TIMPUMCHATH IMPOU3BOAHYIO [UJId HAXOXICHHUA HAWITYULICTO




peuicHrd B IMNPUKIAJHBIX, B TOM YHCJIC COIHUAIBHO-3KOHOMHWYCCKUX H
(bI/I3I/I‘-ICCKI/IX 3agadax; HaXOAUuTh ILIOmaIn U 00BEMBI (I)I/Il"y C IMOMOIIIBIO
HUHTCIrpaja; MpuBOAUTH NPUMEPBI MATECMATUYCCKOTIO MOJIACIINPOBAHUA C

OMOMUIbI0 AU PepeHIInaIbHbIX YPaBHEHUM

YMeHue omnepupoBaTh NOHATUAMU: Trpaduk GYHKIUH, oOOpaTHas
GyHKIMSA, KOMMIO3WIUS (QYHKIHHN, TuHEHHas (yHKIUS, KBaapaTUdHas
byHKIHS, panoHaibHas byHKIWHS, CTEIEHHAS byHKIHS,
TPUTOHOMETpHUECKHe  (QYHKIHHU, OOpaTHbIE TPUTOHOMETPHUYECKHE
dbyHKIMM, TIOKa3aTenbHass | Jorapudmudeckas G(YHKIHHA, YMEHHE
CTpOUTh TpadUKH H3YYCHHBIX (DYHKITHI, BBHITOJHATH MPeoOpa30OBaHUS
rpadukoB YHKIIUH, UCIIOIB30BaTh TpadUKHU JIJIs1 U3yUEHHUS TPOIECCOB U
3aBUCUMOCTEH, MPH PEIICHUH 3ajJad U3 IPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peaIbHOM JKU3HU; BhIpaxaTh (DOPMyJIaMUA 3aBHCHMOCTH MEXKITY
BEITMYMHAMU; HCIIOJIb30BaTh CBOHCTBA W Tpaduku QyHKIUNA JUIs
pelIeHrs ypaBHEHUH, HEPABEHCTB | 33/1a4 C MapameTpaMu; n300paxarhb
Ha KOODJAMHATHOM IUIOCKOCTM MHOXKECTBA PpCELICHUM YypaBHECHUH,

HCPaBCHCTB U UX CUCTCM

YMeHue pemiaTb TEKCTOBBIE 3a/la4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
MPOICHTHI, JOJIH U YacCTH, Ha JIBUXKEHHE, paboOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33Ja4d U3 00JIaCTH YIPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTaBJIATh BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBHMIO 3aJa4M, MCCIENOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IMPABIONOAOOHOCTh pE3yIbTaTOB, YMEHHME MOJEIMPOBATH
peanpHbIe CUTyallUH HA $A3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKECHMS,
YPaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBI 10 YCIIOBHUIO 3aJayy,
HCCIIEA0BAaTh IIOCTPOEHHBIE MOZEIHM C HCIOJB30BAaHUEM armmapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN Pe3yIbTaT

YMeHue onepupoBaTh MOHIATHIME: CpEHEE apruPpMEeTHIECKOe, MeIuaHa,
HauOoJblllee W  HAauUMEHbIEe 3HAYCHHUsS, pasMax, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIEKAaTh,
UHTEPIPETUPOBaTh MH(GOpPMAlMIO, MPEJCTABICHHYI0 B Tabiaunax, Ha
auarpaMmax, rpaukax, OTpa)karolryr CBOHCTBA PeabHBIX MPOIECCOB U
SIBJICHU; TIPEJCTaBISATh HHPOPMAIIMIO C TIOMOIIBIO TAaOJIUIl U JUATPAMM;
WCCIIe0OBaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJE C MPUMEHEHHUEM

rpauUecKuXx METOJOB W  JJEKTPOHHBIX CPEACTB; rpaduyecku




UCcCJICa0BaTb COBMECCTHBIC HaGJHOIleHI/ISI C TIoMOIbKO Juarpamm

pacceuBaHus U JIMHEMHOMN perpeccuu

YMeHHe omnepupoBaTh NOHATHUSAMHU: CIyYalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIIOJIb30BaHUEM TIpaUuecKuX METOJI0B; NPUMEHSThH
(bopMysBl CIIOKEHUS] M YMHOXEHHS BEpOSATHOCTEH, (hopMyiy MOIHOU
BEpOATHOCTH, (popmyny bepHyiiu, komOMHAaTOpHBIE (aKThl U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBbIX COOBITHI; YMEHHME OIEepUpPOBATH
MOHATHAMM: ClIy4yailHas BEJIWYMHA, PpAaCIPEACICHUE BEPOSITHOCTEM,
MaTEeMaTHYECKOe OKUJAHUE, NMCIEPCHs M CTaHJApTHOE OTKIOHEHHE
CllyyallHOM BeNMYMHBI, (YHKLUUU PACIPENENeHUss U  IUIOTHOCTH
PaBHOMEPHOIO, IIOKAa3aTCJIBHOTO W HOPMAJIBHOIO  PACIPENCICHUN;
YMEHHE MHCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHPEICICHUN U
pelieHus 3a1a4; 3HAaKOMCTBO C TOHATHSIMH: 3aKOH OOJBIIMX YHCEl,
METOZbl BBIOOPOYHBIX HCCIEJOBAHUH; yYMEHHE MPHUBOANUTH TMPUMEPHI
MPOSIBJICHUS. 3aKOHA OOJIBIIMX YHUCEN B HPUPOAHBIX M OOILIECTBEHHBIX
SBJICHUSX; YMEHUE OIIEpUPOBATh IOHATUAMU: COYETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHoBOK; OumHOM HploTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHUS JUIs PeLICHU 3a/a4;
OLICHUBATH BEPOATHOCTH pEaJIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOTYyUYEHHBINA PEe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, INpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIUVla, IUIOCKMHA yrodi,
JNBYTPAHHBI yToJd, TPEXTPAaHHBIA YIOJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapaieIbHOCTh U NMEPHEHAUKYISAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MNPSMBIMHU, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEKIY IUIOCKOCTSAMH; YMEHHUE UCIIOIb30BATh MPH
pelIeHNnH 3aJad U3y4YeHHbIE (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTHYECKHE MOJEIN C IOMOIIbI0 TI'€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU IIPAKTUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIaAb (QUTyphl, 00BEM (UTYPHL,
MHOTOTPaHHUK, MPaBUIbHBI MHOTOTPaHHHUK, CEYEHUE MHOI'OTPAHHHUKA,

Ky0, mapajuienenuiies, Npu3Ma, NUpaMuaa, (Gurypa M MOBEPXHOCTb




BpallleHHs, MUIMHIpP, KOHYyC, wwap, chepa, miomans chepsl, MIOMAAb
MOBEPXHOCTU MHPaMM[bl, TPU3MBI, KOHyca, IWIMHApa, 00BEM Kyoa,
NPSIMOYTOJBHOTO TapaieNienunena, MUpaMH/Ibl, TPH3MBL, MIHHIPA,
KOHYca, Iapa, pa3BépPTKa MOBEPXHOCTH, CEUCHMS KOHYCa M IMJIMHApA,
napajuleJibHbIe OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromasics cdepbl, IMIMHApPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKA, N300pa)kaTh MHOTOTPAHHUKHU, (UTYPHI M TIOBEPXHOCTH
BpAIEHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOMIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOMCTBA TEOMETPHUECKUX (UTYp, CAMOCTOSATEIBHO
(bopMyITHpOBATH OMPEECICHUS U3y9aeMbIX (DUTYpP, BBIABHTATh THIIOTE3BI
O CBOMCTBax M NMPU3HAKAX T'€OMETPHUECKUX (PHUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE TMpPOBOIUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TpPU3HAKaM, BBINOJHATH HEOOXOIUMBIC JONOJHUTEIbHbIC

MOCTPOEHUS
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yMCHI/IG OHepI/IpOBaTB IIOHATUAMU . JOBUXKCHHC B HpOCTpaHCTBe,
HapaHHeHbHLIﬁ HCpCHOC, CI/IMMeTpI/ISI Ha IIJIOCKOCTHU U B HpOCTpaHCTBC,
MOBOPOT, TMpeoOpa3oBaHue MOAO0OMsA, TOAOOHBIE (UIYPHI; YMEHHE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYpPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BAaTh TI'EOMETPHYCCKHE OTHOIICHHUS
NpU PEUICHUU 3a/1a4y; HAaXOIWTh T'€OMETPUYCCKHE BEIMYMHBI (IJIMHA,
yroJI, IUIOmanab, OOBEM) IpH PEIICHUW 3aJad U3 JPYruX Y4eOHBIX
NPEIMETOB M U3 PEabHOMN JKU3HU; YMCHHE BBIUUCIISATH T€OMETPHUYCCKHE
BEJIMYUHBI (JJIMHA, YTOJ, IUIONIaJb, OOBEM, ILIOMIAAb MOBEPXHOCTH),
UCIIOJNIb3YSl MU3y4YeHHbIE (OPMYJIBl M METONAbI, B TOM 4YHCJE: IUIOIAAb
HOBerHOCTI/I HI/IpaMI/I)II)I, HpI/ISMBI, KOHyca, HI/IJ'II/IHJIpa, 1omaab C(l)epBI;
00béM Kyba, MPSMOYTOJILHOTO MapasuIeNenune/ia, MAPAMHIbI, TTPU3MBI,
UWIMHIpa, KOHYyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE OO0BEMOB

NoA0OHBIX puryp
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VYMenue OIICPHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAd CUCTEMa KOOPAHWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3JoKEHUE BEKTOpa 1o Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IMPOMU3BEACHUE, YrOJl MEXIY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BeKTOpHBIﬁ u KOOpI[HHaTHBIﬁ MECTOL
JUI  pEIICHUsS TEeOMETPUYECKMX 3a7ad W 3ajad JPYyruxX yueOHbBIX

npeaMEeToOB




13

YMmenue BbIOMpaTh TOIXOMAIIMA METOA IS peUICHHs 3aJauu;
MOHUMAHHWE 3HAYMMOCTH MATEMaTUKU B U3YyYEHUU NPUPOAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U  SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBICHUE 3aKOHOB MaTeMaTHKH B HUCKYCCTBE, YMEHHE IPUBOJIUTH
MpUMEpPbl MATEMATUYECKHUX OTKPBITUH POCCHUHUCKONM W  MHUPOBOH

MaTeMaTHUYEeCKON HayKH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA EI'J
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon

1 Yucna v BIYUCICHUS

11 Hatypanbhble u nensle uncina. [Ipu3Haku qe1MMOCTH LENbIX Yuces

19 Pammonanbueie  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JIpOOH, MPOLCHTHI,
' OeCKOHEUHBIE MTEPHOANYECKHUE APOOH

13 ApudpmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenenb ¢ nenbM nokaszateseM. CTeneHb ¢ palliOHAIbHBIM NoKa3aTeneM. CBolicTBa
' CTENeHU

e CuHyc, KOCHMHYC W TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAaHT€HC YHACIOBOTO apryMEeHTa

1.6 Jlorapudm gucna. [lecaTHIHBIE U HATYpPAIbHBIC JIOTAPHUPMBI

JetictBurenbHble  4uciaa. ApudMeTHYECKHE ONIepalid ¢ JICHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamk€HHbIC BEIYMCIICHUS, TIPAaBUIa OKPYTJICHUS, TPUKHUIKA W OIEHKA
pe3yibTaTa BEIYMCIECHUN

18 [IpeoOpa3zoBaHue BBIpaKEHUI

1.9 KommuiekcHbie uncna
2 VYpaBHEHMsI U HEpaBEHCTBA

2.1 Lenble 1 1poOGHO-pallMOHANBHbBIE YPaBHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckrue ypaBHEHUS

2.4 [oka3zaTenbHble U JTOrapuPMUUECKUE YPaBHEHHS

2.5 Lenbie n 1poOHO-paIioHaIbHBIC HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazaTenpHbIC U TOorapuhMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckre HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu




2.11

Matpuiia cucTemMbl TMHEWHBIX ypaBHEHUIN. OnpeaesnTenb MaTpULbl

3 OyHKIUH U TpapUKH
31 OyHkuus, crnocodsl 3amanug ¢yHkiuu. ['paduk ¢yHxnuu. B3aumao oOpatHbIe
' ¢yskuuu. YétHple u Heu€THbIe pyHKkuuu. [lepuoanueckue GpyHkumn
O6nacTe ompeneneHuss W MHOXKECTBO 3HaueHmd GyHKknuu. Hynum QyHKIun.
29 [TpomexxyTkn  3HaKomocTossHCTBAa.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumMymMbl 1 MHHUMYMBI (GyHKOud. HaumOoinbliee W HauMeHbIlee 3HAYCHUE
(YHKIMM Ha IPOMEKYTKE
33 CrenenHass (QyHKOMs ¢ HaTypajdbHBIM W IeJbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [Toka3arenbHas u norapudmMuyeckas GyHKIHUU, UX CBOMCTBA U TpapUKH
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoiicTBa  (yHKUUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 TlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN
3.8 ApudmeTrueckas 1 reoMeTprudeckas nmporpeccud. opmyina CI0XKHBIX MPOIIEHTOB
4 Hauana maTemMaTHueckoro aHajinsa
4.1 [TpouzBoanas ¢pynkiuu. [Ipon3BoHbIC AI€MEHTAPHBIX PYHKIUN
[IpumeHeHne mNPOU3ZBOAHON K HCCIENOBaHUIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxienue HauOoNbIIero ¥ HaUMEHbBLIET0 3HA4YeHUs (YHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Murerpan
) MHokecTBa U JIOTUKa
5.1 MHo»xecTBO, onepali HaJ MHOXkecTBaMu. [{uarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunatopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* MaremaTuka: ajirebpa U Hauajaa MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus. 10-11

kiacc. Atanacst JI.C., byty3oB B.®., Kagomues C.b. u ap. AkirionepHoe 00IIeCTBO

«M3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e ['eomerpus. CamocrosiTenbHbie pa0doThl, 10. Muenckas M. A. AKIMOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBenienue».

e T'eomerpus. Kontponbnsie pabotsl, 10-11. Muenckas M.A. AkiimoHepHOE 00111eCTBO
«3narenscTBO «lIpocBemenue.

e T'eomerpus. Camocrositenbabie paboThl, 11. Muenckas M. A. AkioHepHOE 00IIeCTBO
«M3narenbcTBO «lIpocBenieHne».

e U3yuenue reomerpun B 10—11 knaccax. Kuura nis yaurens. Caaksa C. M., bByry3oB

B. ®. Axnuonepnoe o6mectBo «M3narensctBo «lIpocBemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e KonteHnt «Mos mkona» [Dnekrponnsiii pecype]. — URL: https://lesson.edu.ru/.

e I[ludposas pabouas Terpaab [Dnekrpounsiii pecype]. — URL: https://lecta.rul.

o «Poccuiickas 3neKkTpoHHas 1IKoJa» [DaeKkTpoHHbIN pecype]. — URL:

https://resh.edu.ru

o Kimace» [Dnexkrponnsiii pecype]. — URL: https://www.yaklass.ru/

o «Cnam I'MA» [Dnextponnsiii pecype]. — URL: https://sdamgia.ru/
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