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HOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma yueGHOro kypca «['eomeTpusi» 06a30BOro ypoBHS Jis
oOyvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOrO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJIS CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHWs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

KitoueBble BociuTaTeIbHBIC 32/1a4l YPOKOB:

- YCTaHOBJICHHWE JOBEPUTCIBHBIX OTHOIICHUH MEXIy I1e1arorn4eCKuM
PabOTHUKOM U €ro 00y4JaromUMHUCS, CIIOCOOCTBYIOINUX MTO3UTUBHOMY BOCTIPHSITHIO
oOyJaromumucsi TpeOOBaHMH M  TPOCKO  MMEJarorMueckoro  pabOTHHKA,
NPHUBJICYCHUIO UX BHUMAHUS K 00CYKIaeMOM Ha ypoke HH(POPMAITHH, aKTHBU3AIHH
UX MTO3HABATEIIBHOMN JCATEIIBHOCTH;

- OOYX/IeHHe 00y4aroluXcsi COOMI0aTh Ha YPOKE OOIICTPUHATHIE HOPMBI
MOBE/ICHMSI, MTpaBUjIa OOIICHHS CO CTapIIMMHU (MEeJarornuecKuMu pabOTHUKAMU) U
CBEPCTHHKaMHU  (00y4aromMMHUCs), TPUHIUIB  Yy4eOHOW  TUCUUIUIUHBI |
CaMOOpPTaHHU3aIUH;

- TpUBJICYECHHE BHHUMAHMS OOYYaIOIIMXCS K IIEHHOCTHOMY AaCHEKTy
M3y4aeMbIX Ha ypOKaxX SBJICHUM, OpraHu3alys uX padoThl ¢ MOIy4aeMoOi Ha ypOKe
COLIMAJIFHO 3HAaYMMOW uWHMOpMaIue — WHUIMUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBaHMS 00YJAIONIUMUCS CBOETO MHEHHMS 10 €€ MOBOAY, BRIPAOOTKH CBOETO
K HEM OTHOIIICHMUS;

- opranu3anus medcTBa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX 00YUYaAIOITUXCS
HaJ UX HEYCTIEBAIOIIMMHU OJTHOKIACCHUKAMM, JAIOIIETO 00YJaIONUMCS COLUATBHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U B3AUMHOMN TTOMOIITH;

-  WHHUIMUPOBAHME W TONJEPKKA HCCIEAOBATENLCKOW JIEITeNbHOCTH
oOydJarommxcs B paMKax pealu3alid HWMH WHAWBUAYAIbHBIX W TPYIIOBBIX
MCCJIEI0BATEIBCKUX MPOEKTOB, YTO AACT 00YJAIOIIMMCS BO3MOKHOCTD MTPHUOOPECTH
HAaBBIK  CaMOCTOSITENIBHOTO  PEIICHHWs] TEOPETHYECKOW MpPOOJIeMbl, HaBBIK
reHepupoBaHusi u OQGOpMIIEHUS COOCTBEHHBIX HWJEH, HABBIK YBaKUTEIHHOTO
OTHOMICHUS K UY>KUM HJIesIM, O(DOPMIICHHBIM B pabdoTax APYTrUX UCCIEIOBaTENCH,
HABBIK MyOJIMYHOTO BBICTYIJICHUS TIepe]] ayJuTOpUEH, apryMEHTHUPOBAHHS W
OTCTaWBaHMS CBOCH TOUKH 3PEHUS;

- MPUMEHEHNE Ha YPOKEe MHTEPAKTHUBHBIX (opM pabOThI C 00yUaAIOIIUMHUCS :
WHTEJUICKTYaJbHBIX UTP, CTUMYJIUPYIOMIUX I[MO3HABATEIHLHYI0  MOTHBAIIUIO
OoOydJarommXcs; MUCKYCCHH, KOTOpPbIE JAlOT OOYyYaromMMCs BO3MOXHOCTH
MPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYMIIOBON paOOTHI WM



paboThl B TMapax, KOTOpble Yy4yaT oOOydarouuxcsi KOMaHIHOM paboTe U
B3aMMOJICUCTBUIO C IPYTUMH O00yUYaIOIIUMUCS;

-3alllUTa JOCTOMHCTBA W WMHTEPECOB OOYYAIONIUXCS, IOMOIINb JCTSM,
OKa3aBIIUMCSI B KOH(MJIMKTHON CUTYaIINH;

-BOBJICUCHHE OOYYaIOIIUXCA B MpOlecC O0OyUYeHHUs] M BOCIUTAHUS C IIEJIBIO
MOTHBAIIUU K Y4eOHO-TI03HABATEILHOU NEeITCILHOCTH.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOYUYEHHUS TCOMETPHH B HAMPABICHHH JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUS (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYINIHOCTH M TPOUCXOXICHUH T'€OMETPHYCCKUX
aOCTpaKIMii, COOTHOIICHWH pPEabHOTO M HJICAIBHOI0, XapaKTepe OTPaKCHHS
MaTEMaTUYCCKOW HAyKOH SBJIICHHUI M TTPOLIECCOB PEaTbHOTO MUPa, MECTE T€OMETPHH
B CUCTEME HAyK M POJIM MAaTEMAaTHYECKOT0 MOJICTUPOBAHUS B HAYYHOM TO3HAHUH H
B TIPAKTHKE CITOCOOCTBYET POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUALTUXCS, a
TaKk)KE€ Ka4yeCTB MBINUICHUSA, HEOOXOAMMBIX IS aJalTallid B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpust sBISICTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK KaK OOCECIEYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCITUILUIMH €CTeCTBCHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUICHHE, (GOPMHPYEMOE TPH HM3YyYCHHH OOYyYarOIIUMHUCS
HOHSITHIHBIX OCHOB '€OMETPUHU U TTOCTPOCHUH I[ECITOYKH JIOTHUYCCKUX YTBEPIKICHHM
B XOJC pEIICHUS TCOMETPHUYCCKHX 3aJiad, YMCHHEC BBIJIBUTaTh W ONPOBEPrarh
TUIIOTE3bl HEMOCPEACTBEHHO HMCIIOJIB3YIOTCS TPH PEIICHUH 3a7ad €CTECTBEHHO-
Hay4YHOTO ITUKJIa, B YaCTHOCTH U3 Kypca (HU3UKH.

YMeHHEe OpHEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIISCTBEHHYIO POJIb BO
BCEeX 00JIacTSIX NEATENIbHOCTH ueioBeka. OpHeHTaIus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO OBbITHSA, (opma
OTPaXCHHSI OKPYKAIOMIETO MHUpPA, YCIIOBHE YCICIIHOTO IO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBECHHBIMHU
oOpazamMu 00bEeIUHSICT pa3HbIC BUJIBI YICOHOMN M TPYIOBOM ACATESIALHOCTH, SIBJISCTCS
OIHUM W3 TPOPECCHOHATLHO BaXXHBIX KadeCTB, IOATOMY aKTyallbHa 3ajiaua
dbopMupoBaHusT Yy  OOyYarOIIUXCS  IMPOCTPAHCTBEHHOT'O  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIISCTBEHHOIO KOMIIOHCHTa B
MTOATOTOBKE K MPAKTHICCKON AEATSIbHOCTH 10 MHOTUM HAITPABIICHHUSM.



Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 00IIeoOpa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcs yepe3 o0ecrneyeHne BO3MOKHOCTU TPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAaHUW W  JEUCTBUH, CHeUu(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOIO  MPOJODKEHHs  00pa3oBaHMs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeIHAa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3zom, oOyuwaroluecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKod reoMeTpur U HeoOXOJIMMBbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee IIyOOKo, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUMX 3HAHUSIX B
npodeccuoHaIbHOM IeATeTbHOCTH.

JlocTrkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBIMM 3aJauaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax siBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KYJIbTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPECTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIleHUs KaK
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEJAX, MO3BOJSIOIMIMX OINUCHIBATH U
U3y4yaTh pa3Hble SBJICHUS OKPY’KAIOLIET0 MHUpA;

e (opMUpOBaHHE YMEHHs pacllo3HaBaTh Ha YepTekKaxX, MOJAENIX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIQJICHHE METOJaMH PELIEHUs 3a/ad Ha MOCTPOEHUS Ha M300pa’keHUSX
IIPOCTPAHCTBEHHBIX PUTYD;

e (dopMHpOBaHHE YMEHMsI OINEPUPOBATH OCHOBHBIMHU MOHITUAMH O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  AITOPUTMAMM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
(¢opMupoBaHHE YMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeJIbHbIC
pacCyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIEJOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBILUICHHUS;

e (opMupoBaHre (yHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX )KM3HEHHBIX CUTYyallUsX M NPU U3YYECHHH
OpyruX  y4eOHBIX  INPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH  H



3aKOHOMEpHOCTEH, (hOPMYIUPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBI TIeOMETPUUECKUN
anmapaT  aJi1 = pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIEC PE3YyIbTaTHI.

OTAMYUTENBHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUS, U OMNPENCIEHHBIM 00pa3oM OpraHMW30BaHHAs paboTa HaJ HUMHU, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATSAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPaKTUYECKON JAesTeIbHOCTU. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUalIuxcs B Kypce CTepeoOMETPUM TPOBOIUTCS 3a CUET pEIlIeHHUs 3a]1a4 Ha CO3IaHHe
IPOCTPAHCTBEHHBIX O00Opa30B M 3ajlad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HAIJIAIHOCTh, a
OTIepUpPOBaHUE 00PA30M — B YCJIOBUSX OTBJICUCHHS OT HATJISIHOCTH, MBICJICHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJICPKAHUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpaHHukuny», «I[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JTIOTUUECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAepKaTEIbHBIM JIUHUSAM, HO U 110 T0J1aM 00y4eHUS
Ha YPOBHE CpeJIHEro 00111ero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeill mporpamMMbl, pacnpelelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE TI'ECOMETPUUYECKUMHU
MNOHSTHSIMU ¥ HAaBBIKAMU OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaroNIuXCs, pacHIupss u
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.

Jannbiii kype B 10 knacce paccuntad Ha 67 4acoB, TAK KaK HEKOTOPBIE TEMBI
npuxoAsTcs Ha npa3aauunbie aam ( 23.02, 08.03, 01.05, 09.05.).



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
napauieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPAMOM M MUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MJIOCKOCTEN : apaIeNIbHbIE IIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, mapaiesenumnes; NToCTPOCHHE CEUCHUN.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY NPSAMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IMEPHEHIUKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; IPsIMasi U HAKJIOHHAsl MpU3Mbl; OOKOBasl U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnupamMuga. OJEMEHTbl Mpu3Mbl H  nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAs THpPaMUIa; NpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ip u ukocadip. CeueHust Opu3Mbl U TUPaAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICICIUNENAX, IPABUIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
iomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUMuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasymollas W OChb, IJIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh; TUIOIIAIb OOKOBOM 1 MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

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

N306paskeHne Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka IUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienienuiena u cieacteus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaieabHOe OCHOBAHUIO U IIPOXOSIIEE Yepe3 BEPIUINHY), CEUCHHUS Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpPA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BektopaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnutanme:

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

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEACHHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpEcax 370pOBOT0 U 6e30macHoro 0opasa )KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC JKU3HEHHbBIC IJIaHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUYECKOW KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acTU OKpY’KaroIIed Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYeCKONW HayKu Kak c(epbl YeJIOBEUYECKOH eSITeIbHOCTH, ATAloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

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

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  TPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNPOOIEMYy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, TWPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

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

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOlECcCa, a TAKKE BBIIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAILIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

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

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

OO01menue:



BOCIPUHHUMATH U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUIMU
U LIeJIIMH OOILIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTaX, aBATh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pE3yJIbTaT;

B X0JIe 00CYXAeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

NIOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHHOW ¥ HHIUBHIyJIbHOU
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUH TPOAYKT IO KPHUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIeTh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEpIIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIICIbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4y Ha BBIYUCIICHHUE PACCTOSHUN MEXIY NBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIUYHUCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuia) c IpUMeHEHUEM (POPMYJT; BBIYUCISATH COOTHOIIEHUS MKy TUIOLIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO HAa YepTexax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEAIIOIArarIIuX HECKOJIBKO 1arOB PELICHU, €CIIN YCIOBUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpumeHaT,  mpocTeiiuMe OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W TPUMEHATb HM3YYEHHBIE TMOHATUS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara aireopsl; pemarb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKasi IOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE ILIAPOBOTO CJIOs, BBICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

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

BbluncnsaTh COOTHOIIEHUS MEXAY MIIOHIAIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPa, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTs reomeTpuueckue (HakThl 7S PEIICHHs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIAraInX HECKOJIBKO IIaroB PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOM (popMme.

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh TNOCTPOEHHBIE MOJEINA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonrtpoibHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsI
1 BBenenune B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 3
OBLIEE KOJIMYECTBO YACOB I10 67 4

I[TPOTPAMME




11 KVIACC

DJIeKTpOHHbIe (LN (POBbBIE)
KounyecTBo yacoB o0pa3oBaTe/ibHbIE PecypcChl
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/
NPorpamMmbl
KonTtpoJbHbie
Bcero
padoThI
Tena Bpaiienus 12
O06bEMBI TEN 5 1
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 5 1
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

Jara usyyenus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUS CTCPCOMETPHH: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

05.09.2023

IlousTus: MEPpECCKAOIMHECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MMI1I0CKOCTb

07.09.2023

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npsamas U MMI1I0CKOCTb

12.09.2023

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOTOI'PAHHHKOB Ha
PUCYHKAX, Ha IPOCKIUMOHHBIX YEPTEKAX

14.09.2023

HavanbeHble cBeieHust o Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HauanbHble cBefieHHs 0 KyOe U upaMue,
uXx pa3BEépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

21.09.2023




[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

26.09.2023

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

28.09.2023

[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

03.10.2023

10

[TonsiTHE 06 aKCMOMaTUYECKOM MOCTPOCHUN
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

05.10.2023

11

B3anMHOE pacnosioxkeHue npsiMbIX B
IIPOCTPAHCTBE: MEpeceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLINEC
HpsIMbIe

10.10.2023

12

[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapajIeIbHOCTh TPEX
MIPSIMBIX

12.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTBe: [lapannenbHOCTh IPSAMOil 1
MJI0CKOCTH

17.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMHU

19.10.2023

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

24.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

26.10.2023

17

HapannenLHo CTh INIOCKOCTEH:
apaJlJICJIbHBIC IIJIOCKOCTU

07.11.2023




18 CBoiicTBa napajienbHbIX TNIOCKOCTEH 09.11.2023
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: TETPadIp, KyO, 14.11.2023
napaiesIeuIe,|

20 [TocTpoenwue ceucHwmii 16.11.2023

21 [TocTpoenue ceuenuii 21.11.2023
Kontponsnas padota o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. 23.11.2023
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD PSAMOU 1

23 TJIOCKOCTH: TIEPTIICHAUKYIISIPHBIC TIPSMbBIC B 28.11.2023
MPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U 30.11.2023
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH

o5 [Ipsimbie mapanienbHbie U 05.12.2023
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U 07.12.2023
IJI0CKOCTH

97 [Ipu3Hak nepneHIuKyIsIpHOCTH MPSMOM U 12.12.2023
IJI0CKOCTH

08 Teopema o npsaMoit mepreHANKYISIPHON 14.12.2023
MJI0CKOCTH

29 Teopema o npsaMoit mepreHANKYISIPHON 10.12.2023
IUIOCKOCTH

30 Teopema o npsMoii eprIeHANKYIIPHOMN 91.12.2023

IIJIOCKOCTH




31

[lepneHUKYIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

26.12.2023

32

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
HPSIMOM 10 IJIOCKOCTH

28.12.2023

33

[TepieHAMKYISAP U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 MIJIOCKOCTH

11.01.2024

34

[TepieHAMKYNSP U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 MJIOCKOCTH

16.01.2024

35

VYTIuBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM
U IIJIOCKOCTBIO

18.01.2024

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

23.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JBYTPAHHOTO yTiia

25.01.2024

38

[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
ILUIOCKOCTEN

30.01.2024

39

[lepneHUKYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

01.02.2024

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

06.02.2024

41

Teopema o Tpéx nmepneHAUKyYIApax

08.02.2024




42

Teopema o0 TpEX nepHEHANKYIAPAX

13.02.2024

43

Teopema o0 TpEX nepHEeHANKYIIAPAX

15.02.2024

44

KonTposnsHast paboTa mo Temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIIbl MEXLy IPSIMBIMU U
I10cKoCTAMAU"

20.02.2024

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKH, pa313épTKa
MHOT'OI'paHHHKa

22.02.2024

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAKJIIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
IIPU3MBI

27.02.2024

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIea U ero CBOMCTBa

29.02.2024

48

[Mupamuna: N-yronbpHas mupamMuaa, TpaHu U
OCHOBaHUE NMHPaMU/Ibl; OOKOBAS U MOJTHAS
MMOBEPXHOCTh MUPAMHU/IbI; PABUIIbHAS U
yceu€HHas TupaMua

05.03.2024

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUIILHOI'O MHOTOTPaHHUKA; IPaBUJIbHAS
IpyU3Ma U IpaBUIbHAs MMPaAMUJIA;
[IpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U
MIPAaBUIIBHBIN TETPasdip; KyO

07.03.2024

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.

12.03.2024




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSMOM, INIOCKOCTH.

o1 DneMEeHTbl CUMMETPUU B TUpaMuUax, 1 14.03.2024
napaiesienumnes1ax, MpaBUIbHBIX
MHOTOTPaHHUKAX
59 B.I‘)I‘-II/ICJICHI/IG AJIEMEHTOB MHOTOT DAHHUKOB! 1 10.03.2024
pé06pa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 HOBerHOSTI/I PSIMOIA HpI/ISMI)I,uHJ'IOHIaI[I) 1 91.03.2024
OCHOBaHHWH, TeopemMa 0 OOKOBO
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHOM m:IpaMI/mLI, 1 02.04.2024
TeopeMa O IJIoI[aau OOKOBOM MOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
| S e 1
56 [Tonsitre 06 06bEME 1 09.04.2024
57 O06BEM TMpamMu bl 1 11.04.2024
58 O06BEM TMpaMuU bl 1 16.04.2024
59 O0BEM TUpaMuUIBI 1 18.04.2024
60 O0BEM TMpaMuUIBI 1 23.04.2024
61 O0BEM MTPU3MBI 1 25.04.2024
62 O0BEM MTPU3MBI 1 02.05.2024
63 O0BEM MTPU3MBI 1 07.05.2024
64 KonTtponpHast padota o Teme "OO0bEMBI 1 14.05.2024

MHOTOTPaHHUKOB"




65

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3Hanuil. [locTtpoenue ceuenuii B
MHOTOTpaHHUKE

16.05.2024

66

IToBTOpeHue, 0600MIEHNE CHCTEMATH3ALIMS
3HaHUU. BpIYMCIIEHHE PACCTOSHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH 10 NPSIMOH, OT
TOYKH JI0 IIJIOCKOCTH, MEKTY
CKPELIUBAOIINMUCS IPSIMBIMHU

21.05.2024

67

[ToBTOpenue, 06o0IIIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeI4KciieHne yrioB: MexIy
CKPEILMBAIOIIUMHUCS MTPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJI0B MEX]Ty TUIOCKOCTAMU

23.05.2024

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

67




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie
Bcero padoTsbI

Jara usyyenus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, uameTp;
IO/ MIOBEPXHOCTH CHephl

06.09.2023

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

13.09.2023

Nzobpaxenue chepsl, mapa Ha
mwrockocT. CeueHus mapa

20.09.2023

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUICCKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MMOBEPXHOCTH

27.09.2023

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymolias 1 och;
Io1[ab OOKOBOM M MOJHON MOBEPXHOCTH

04.10.2023

N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus MUIMHIPA
(TIIOCKOCTBIO, MapalIeIbHON W
MEePIEeHIUKYIAPHON OCH IIINHAPA)

11.10.2023

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA
KOHHYECKOM MOBEPXHOCTH

18.10.2023




Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yrolas 1 0Ch; IIIOMAas> OOKOBOM 1 25.10.2023
MOJIHOM TOBEPXHOCTHU
VYceuéHHbli KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHMS U OOKOBast 08.11.2023
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHYyca

10 (TUIOCKOCTHIO, MapalIeIbHONW OCHOBAHUIO, 15.11.2023
U TUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEPIIHHY)

11 KoMOuHarms ten BpameHus u 99 11.2023
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B 29.11.2023
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 HOH“HTI/IC 00 00béme. OCHOBHBIE CBOMCTBA 06.12.2023
00BEMOB TeI

14 O0bEM IUIMHAPA, KOHYCa 13.12.2023

15 O06bEM 11apa 1 wiomaas chepsl 20.12.2023

16 KOHTpOJILIjaﬂ Pa60Ta o T@l:/'IaM "Tena 97 12,2023
Bpamienus" u "OO0beMbl Teln
[TogoGHbIE Tena B MPOCTPAHCTBE.

17 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 10.01.2024
MOBEPXHOCTEH, 00BEMAMHU MTOT0OHBIX T

18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE 17.01.2024

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB 24.01.2024




20

YMHOX€EHHE BEKTOpa Ha YUCIIO

31.01.2024

21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. IIpaBuiio
napajesenumnesa

07.02.2024

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEHUCTBUN C
BEKTOPaMH

14.02.2024

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopaumHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

21.02.2024

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

28.02.2024

25

Beruncnenue yriioB Mexy NpssMbIMHU U
IIJIOCKOCTAMH

06.03.2024

26

KoopanHaTHO-BEKTOPHBIN METOT TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

13.03.2024

27

KonTtponbHas padoTa o Teme "BekTopsl u

KOOpJIMHATHI B MPOCTpaHCTBE"

20.03.2024

28

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaTHu3anus 3HaHui. OCHOBHBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

03.04.2024

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

10.04.2024




[ToBTOpEHue, 0600IIeHNE U

30 cUCTeMaTH3aIlys 3HaHUH. 3a1a4n 1 17.04.2024
[UTAHUMETPUHU U METOJIbI UX PCIICHHUSI
[ToBTOpEHue, 0600MIICHNE U

31 CUCTeMaTH3aIlys 3HaHUH. 3a1a4n 1 24.04.2024
[UTAHUMETPUHU U METOJIbI UX PEIICHHSI
[ToBTOpEeHue, 0600IICHNE U

39 cucremMaTH3anus 3HaHui. OCHOBHbBIE 1 08.05.2024
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEOMETPUHN

33 Hrorosas koHTpoJIbHAS paboTa 1 15.05.2024

34 [ToBTOpEHwUE, O606HleHI:Ie u 1 99 05.2024
cHCTEMaTH3allHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




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

I'eomeTpus. 10-11 knaccel: yue6. a1st o01eoOpa3oBaT. yupexaeHu: 6a30BbIi U
npodui. ypoBHu /
JI.C.AtanacsH, B.®.byry3os, C.b.Kanomiies u ap. - 22 uzg. - M.:

[Ipocsemenue, 2013. - 255 c.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

MaremaTuka: anredpa U Hayalla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
['eomeTpus :

M34 10—11-e xnacchl : 6a30BbIN U YTIYOJIEHHBIN YPOBHU : METOIMUECKHUE
pEKOMEHAIUU K YUeOHUKY

JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomiiesa u ap. — Mockaa :

ITpoceemnienue, 2023

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Nudopmarmonnas cuctema "EquHoe okHO JocTyna K 00pa3oBaTebHBIM
pecypcam" -

http://window.edu.ru;

OdwurmaneHelid moptan moaaepxxku EI'D http://ege.edu.ru/ru/index.php

Enunas xomnekuus mudpoBhIX 00pa3oBaTeIbHBIX pecypcos - http://school-



collection.edu.ru;

denepanbHbIA HEHTP UHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB -
http://fcior.edu.ru.

DIJIEKTPOHHBIN apXUB HAYYHO — MOMYJISIPHBIX )KYPHAJIOB

http://library.controlchaostech.com/bel/






