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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yue6HOro Kypca «I'eomerpusi» 0a3oBoro ypoBHs aisi ooyyatomuxcs 10 —11 knaccoB pazpadborana
Ha ocHoBe denepanbHOro rocyAapcTBEHHOTO OOPa30BATEIBHOIO CTaHAApPTa CPEOHEro O0IIero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMUI, MPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHMIO, M TPAJULUH POCCUHUCKOIrO
oOpa3oBanus. Peanuzanus mporpamMmbl 0O0ecrieunBaeT OBJaJCHHE KIIFOYEBBIMH KOMIIETEHIMSIMHU, COCTABIISIONIMMHU OCHOBY
JUISL CaMOPAa3BUTHUS U HENPEPHIBHOTO OOpa30BaHMSI, LEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO MU TIO3HABATEIBHOIO
Pa3BUTHSL JINYHOCTH 00yYaIOLIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUHM Ha YpOBHE CpeAHero oOluiero oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTHYECKOM
3HAYMMOCTBIO METAINPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00yUYEeHUS] TE€OMETPUU B HAIPABICHUH JTUYHOCTHOTO PAa3BUTHUS
oOydaromuxcs, ¢GopMUpPOBaHUS (PYHKIMOHAIBHOW MaTeMaTHYECKOM TPaMOTHOCTH, U3YYEHHsS JPYrUX y4eOHBIX
TUANCHUIUIMH. PazBuTHe y 00y4arolmuxcsi MpaBHJIBHBIX MPEACTAaBICHUN O CYIIHOCTH M MPOUCXOXKIEHUU T€OMETPHUUYECKUX
aOCTpakIMii, COOTHOIIEHUWU PEATbHOTO W HJCANTBHOIO, XapaKTepe OTPaKeHHUS MaTeMaTHYeCKOW HAyKOW SBIECHUU U
IPOLIECCOB PEAJTBLHOIO0 MHpPA, MECTE F'€OMETPUU B CUCTEME HAyK M POJIM MATEMaTHYECKOrO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO HAYUHOTO MUPOBO33PECHUS YUAIIUXCS, a TAK)KE KAYECTB MBIILICHHUS,
HEOOXOIMMBIX JIJISl aAanTallik B COBPEMEHHOM OOIIEeCTBE.

['eomeTtpust sBIgE€TCS OJHUM U3 OA30BBIX MPEIMETOB HA YPOBHE CPEHETO 0011Iero 00pa30BaHus, TaK Kak 00eCieUnBacT
BO3MOKHOCTh U3YUYEHUS KaK TUCIUIUIMH €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlorudeckoe MblieHue, GopMUpyeMoe MpU U3yueHUN O00yUYAIOIUMHUCS MOHATHIHHBIX OCHOB T€OMETPHUH U TIOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKICHUN B XOJ€ PELICHUS T€OMETPUUYECKUX 3a/]1a4, YMEHHUE BBIABUIAaTh U ONPOBEPTaTh TMIIOTE3BI
HETMOCPEICTBEHHO MCTIOJIB3YIOTCS MPU PEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.



YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX OOJACTAX NEATEIbHOCTH YEJIOBEKA.
OpueHTanus 4elnoBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COLUAIBLHOrO ObITHS, (hopMa OTpaKeHUs
OKpPYXAaIOLEro MUpa, YCIOBUE YCIEIIHOTO MO3HAaHUS M aKTHMBHOTO MpeoOpa3oBaHMs JeWCTBUTEIbHOCTH. OnepupoBaHue
MPOCTPAaHCTBEHHBIMU OOpa3aMu OOBEIMHAET pa3Hble BHUAbl YYEOHOW W TPYAOBOW JEATEIBHOCTH, SIBISETCS OJHUM U3
npo(ecCHOHaTbHO BaXKHBIX KAauyecTB, MOATOMY akKTyalbHa 3ajada (OPMUPOBAHHUS y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O
MBIIJIEHUSI KaK Pa3HOBUAHOCTH OOPA3HOIO MBILUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K IMPAaKTUYECKOU
JEeSTENBHOCTH IO MHOTUM HaIPaBJICHUSIM.

Lens ocBoeHus mporpamMmsbl yueOHOro Kypca «l'eomeTpusi» Ha 6a30BOM ypoBHE 00yudeHHsI — 00111e00pa3oBaTesibHOE U
OOLIEKYIbTYPHOE pa3BUTHE OOYy4YaIOIIUXCS 4Yepe3 OO0ecrneYeHHe BO3MOXKHOCTH NPUOOPETEHHUS U HCIOJb30BAHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW W JEHUCTBUM, CHEUU(PHUUHBIX TE€OMETPUHM, BO3MOXKHOCTH YCHEIIHOI0
IPOJOJIKEHUST 00pa30BaHUA 110 CIEUATBHOCTSIM, HE CBSI3aHHBIM C ITPUKIIAIHBIM HUCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YypOBHE Tpe/HAa3HauY€Ha Ui OOYdYarolmIMXCAd CpeJAHEeW IIKOIbl, He
UCHIBITBIBABIIMX 3HAYMTENbHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOrO 0011ero oopasoanus. Takum oOpa3zom, oOyuaroniuecs
Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHMYeCKHE YMEHHs, CBS3aHHBIE CO CIEeUU(]PHUKON TeoMeTpuu u
HEOOXOIMMBIE JJIA JKU3HU B COBpEMEHHOM oO1iecTBe. KpoMme 3TOro, OHM MMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHUIO OoJiee
ri1yOOKO, €CJIM B JaJIbHEUIIIEM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUSAX B TPO(EeCCHOHATBLHOM IeATeTbHOCTH.

JlocTkeHue 1enr OCBOSHHS MpOTrpaMMbl 00€CTIeUMBAETCS PEIICHHEM COOTBETCTBYIOMIMX 3aaad. [IpumopuTeTHhIMU
3a/1a9aMu OcBOeHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBIsStOTCS:

e popMUpOBaHHE TPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIBTYpbl U OCO3HaHHE €€ B3aMMOCBS3U C

OKPY’KaIOUIUM MHPOM;
« popMHpoBaHKE PEACTABICHNUS O MHOI'OTPAaHHUKAaX M TeJlaX BpallleHUs KaK O Ba)KHEHIINX MaTeMaTHYECKUX MOJEIAX,
ITO3BOJISIFOLMX OIUCHIBATh U M3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MUPA;

 popmupoBaHEe yMEHHs paclio3HaBaTh Ha YyepTexkax, MOJIEISIX U B peaIbHOM MUPE MHOTOTPAaHHUKH U Teja BpaIleHUS;

e OBJIQJICHUE METOJAMH PEIICHU 3a/1a4 Ha MOCTPOCHUS Ha N300paKEHUAX MPOCTPAHCTBEHHBIX QPUTYP;

e popmupoBaHHEe yMEHHs ONEPUPOBATH OCHOBHBIMH TOHATHUSMU O MHOTOTPAaHHUKAax M TelaxX BpALICHUS M HUX

OCHOBHBIMH CBOMCTBaMU,;



e OBJIaJICHHE QJITOPUTMAMM PEIICHUS OCHOBHBIX THUMOB 3adad; (OPMUPOBAHUE YMEHHUS MPOBOAUTH HECIIOKHBIE
JI0Ka3aTeIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3a71ad U 3aJ1au C MPAKTUYECKUM COJIEp)KaHUEM;

epa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEM O0Oy4YaromMXcs, T[O3HABAaTEIbHOW aKTHUBHOCTH,
HCCIIEeIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIIUICHUS,

e popMupoBaHue (PYHKIUOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM T'E€OMETPUHU: YMEHHUE paclo3HaBaTh IPOSIBICHUS
F€OMETPUYECKUX TMOHATHN, 0OBEKTOB U 3aKOHOMEPHOCTEW B pealibHBIX KU3HEHHBIX CUTYalMSIX W MPU U3YYCHUU
JIPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMynupoBaTh MX Ha S3bIKE
T€OMETPHUH U CO3/]aBaTh F€OMETPUUYECKUE MOJCIH, MPUMEHSITh OCBOCHHBIA T€OMETPUYECKUM amnmapar JJis perieHus
MPaKTUKO-OPUCHTUPOBAHHBIX 334, HHTEPIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3YyJIbTATHI.

OTANYUTETFHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISICTCS BKIIFOUEHHUE B KYPC CTEPEOMETPUU B HaUalle ero U3y4eHus 3aaad,
peliaeMbIXx Ha ypOBHE WHTYWUTHUBHOTO IO3HAHUS, W OMNpeeiEHHBIM 00pa3oM OpraHu30BaHHAs padoTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT ~Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHIPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIUPYET MPOTEKaHUE
WHTYUTUBHBIX ITPOIIECCOB, MOTUBUPYET K JaJbHEUIIIEMY N3yUCHUIO TIpEAMETa.

[Ipenmnourenue oTnaéTcs HAIJSIAHO-KOHCTPYKTUBHOMY METONY OOYYEHHs, TO €CThb TEOpPETHMUYECKHE 3HAaHUS MMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTh IMPEAMETHO-IIPAKTUYECKON NESITENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX INPEICTABICHUN Y
y4YalIuxcsi B Kypce CTepEOMETPUH MPOBOAUTCS 3a CUET PEIISHMS 3a]lay Ha CO3[JaHue MPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3ganue oOpaza MPOBOAMUTCS C OMOPOM Ha HATJIAIHOCTh, & ONIEPUPOBAHUE
00pa3oM — B YCJIOBUSX OTBJICUYECHHS OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHS €T0 UCXOHOTO COJIEPIKAHMS.

OcHoBHbIE coaepkaTenbHble TUHUU Kypca «['eomeTpun» B 10—11 kiaccax: «MHororpanHukmny, «lIpsiMble U MII0CKOCTH
B IPOCTpaHCTBE», «Tema BpameHus», «BEKTOpbl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTMUYECKUX YMEHUMU
pacmpenensieTcss He TOJIbKO IO COACpPKATEIbHBIM JUHUSM, HO W MO TroJaM OOy4YeHHUs Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUsI.

Cognepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJdbTaTaM OCBOSHHUs paldodeil MpOorpaMMbl,
pacnpenenéHHbIM 10 ToJaM 00y4YeHUs!, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaJCHUE TEOMETPUICCKUMU TTOHSATUSIMHU
M HaBbIKAMHU OCYIIECTBISUIOCH TMOCIEAOBATEIbHO M TIOCTYNATEIbHO, MPOCTPAHCTBEHHOI'O MBbIIIJIEHUS, CTUMYJIUPYET
MPOTEKAaHHE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JIalibHEUIIIEMY U3YUYCHHU IO TIPEIMETA.



[Ipennouytenne OTHAETCA HAINSIAHO-KOHCTPYKTUBHOMY METONY OOYYEHHMs, TO €CThb TEOPETHYECKHE 3HAaHUS MMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTUYECKON NEATENBHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
y4aluxcs B Kypce CTepEeOMETPUN MPOBOAUTCS 3a CUET pELICHHUs 3a7a4 Ha CO3/1aHHe MPOCTPAHCTBEHHBIX 00pa30B M 3a]ay Ha
ONepUpOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3gaHue oOpaza MPOBOAMUTCS C OMOPOM Ha HATJIAIHOCTh, & ONEPUPOBAHUE
00pa3oM — B YCJIOBHSX OTBJICUYEHHS OT HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOJIHOTO COJIepHKAHUSI.

OcHoBHBIE coaepkaTenbHble TMHUU Kypca «['eometpun» B 10—11 kitaccax: «MHororpanHukmny, «lIpsmMble u miockoctu
B NpoCTpaHCTBe», «Tena BpamieHus», «BekTopsl U KOOpIHHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacnpenensieTcss He TOJbKO MO COJAEp)KaTeIbHbIM JIMHUSAM, HO M MO rojaM OOydYeHUs Ha YpPOBHE CpPEIHEro oOIlero
o0Opa3zoBaHus.

Copnepxanue o00pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHHUs paldodeil MIporpaMmsbl,
pacnpenenéHHBIM 10 ToJaM 00y4YeHUs!, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJCHUE T€OMETPHUUECKUMU MOHATHIMU
M HaBBIKAMH OCYIIECTBISJIOCH MOCIEOBATEIBHO U MOCTYNATENbHO, ¢ COOJIOJEHUEM MPUHIHUIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIHNCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUI 00y4YarOmUXCsl, pacIupsisi U yriryouss eg,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIUVIAHE

Ha u3yuyenue reomeTpuu otBoauTcs 2 yaca B Hegemnto B 10 knacce u 1 wac B Hegemto B 11 kiacce, Bcero 3a JBa roja
oOydenus - 102 y4eOHBIX Jaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTEpeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAaHCTBO. [loHsATHE 00 akCMOMATHYECKOM
MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnoioxkeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TAPATUIEIbHBIE U CKPEIIUBAIOIINECS TIPSIMBbIE.
[TapannenbHOCTh NMPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: MAPAIUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAILICIBHOCTD TPEX
NpSIMBIX; MAPAIUICIBHOCTh TPSAMOM M TUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMMU;YTOJ MEXKIY NPSIMBIMU B
npoctpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: TNapajuieNibHbIE IIJIOCKOCTH; CBOMCTBA IMapajuIeNIbHBIX IJIOCKOCTEH.
[Ipocreiinue npocTpaHCTBEHHbIE (PUTYPBI HA IIIOCKOCTH: TETPadAp, KyO, MapajuieNenure/; MOCTPOCHUE CEUSHU.

[TeprieHAUKYJISIPHOCTH MPSMOUN M MIIOCKOCTH: MEPHEHIAUKYISIPHBIE TIPSMBIE B TPOCTPAHCTBE, MPSIMbIC MapaJIICIbHbIC
U TEpHEeHIUKYISApHbIE K IUJIOCKOCTH, MPHU3HAK MEPHEHIUKYISIPHOCTH NPSIMOM W IUIOCKOCTH, TEOpEMa O NpSIMOM
NEPHNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrod MEXKIY MNPSMOW M IUIOCKOCTBIO; JBYTPaHHBIA YIOJI,
JVUHEWHBINA yTroa ABYrpaHHoro yria. [leprneHauKkyisip U HaKIOHHBIE: pacCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM IO  TUIOCKOCTH, TpOeKuus (GUrypsl Ha IUIOCKOCTh. [lepnmeHAMKYISIpPHOCTh IUIOCKOCTEW: MPHU3HAK
NEePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpéxX nmeprneHanKyaspax.

MHororpaHHuKu

[lonsiTHE MHOTrOrpaHHHWKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBIINYKIIBIE M HEBBITYKIIBIE MHOTOIPAHHUKH;
pa3BEépTka MHOrorpanHuka. lIpusma: N-yromspHas npusma; TpaHd U OCHOBAHHUS NPU3MBI; NPsMas U HAKIOHHAs MPU3MBIL;
OOKOBasi W TOJHAs TOBEPXHOCTh mNpu3Mbl. [lapamnenenunen, NPSMOYTOJbHBINA Mapajlielenune] U €ro CBOWCTBA.
[Mupamuga: N-yronapHas NHUpaMuja, TPaHU W OCHOBAaHWE MUPAMUIbI, OOKOBask W TIOJIHAS TIOBEPXHOCTh MHUPAMHUIBI;
MpaBUJIbHAST W yCeUYEHHAs NHUpaMuaa. ODJIEMEHTbl MpU3Mbl U TUpaMujbl. [IpaBUiibHbIE MHOTOTPAaHHHKH: TOHSITHE
MMPaBWJIBHOIO MHOTOTPAaHHUKA; MpaBWJIbHAsA MpPU3Ma W IMPABUJIbHAS NUPAMHUIA; NPABWIbHASA TPEYroJibHAsg NMUpaMUAa U
MpaBUIIbHBINA TeTpadip; KyO. IIpencraBienre o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTa’JIp, JOAECKa’Ip U ukocarap. CeueHus
MPU3MBI U IUPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, INIOCKOCTH. DJIEMEHTbl CUMMETPUU B
NAPAMUIAXx, NapajuleeuIenax, IpaBUIbHbIX MHOIOTPaHHUKAX.

Bbrunciienne 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans GOKOBOW MOBEPXHOCTU U TOJHOM
MOBEPXHOCTH MPSAMOW MPU3MBbI, IUIOIIAb OCHOBaHWI, TeopemMa O OOKOBOW MOBEPXHOCTU MPSIMON MPU3MBI, IUIOMIAb
OCHOBaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MNpsAMON mnpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U MOBEPXHOCTH
NpaBWIBHON MUPaMUIbl, TEOpEMa O TUIoHIaAu yceu€HHOM nupamuabl. [lonstue 00 06béme. OOBEM MUpaMUIbI, TPUIMBI.

[lono6ubIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEKY IJIOMIAIIMU MOBEPXHOCTEN, 00BbEMAaMHU MOAOOHBIX TEJL.

11 KVIACC

TeJsia BpaleHus

HunuHaapudeckas TOBEPXHOCTh, OOpa3yIOMKe MIIMHAPUYECKON MMOBEPXHOCTH, OCh ITUIMHAPUYECKON TTOBEPXHOCTH.
Hunuaap: ocHoBaHUS U OOKOBAasi MTOBEPXHOCTh, 00Pa3yIoIIasi U OCh; IJIOMA s OOKOBOW U TIOJHOM MOBEPXHOCTH.

Konnyeckas moBEepXHOCTh, 00pa3yrolife KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBanue W BepiuHa, 00pa3yrolas U OCh; IUIOMAAhr OOKOBOM U TMOJHOW MOBEPXHOCTU. Y CEUEHHBINM KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMUS U OOKOBasi TOBEPXHOCTb.

Cdepa m map: ueHTp, paawyc, IUaMETp; IJIOMIAab MOBEpXHOCTU cdepbl. B3anmmHoe pacmosoxkenue cdepbsl U
IUIOCKOCTH; KacaTellbHas IIOCKOCTH K cdepe; miomaasb chepsl.

N300pakeHne Ten BpalleHus Ha MIOCKOCTH. Pa3BépTka NUIMHIpPA U KOHYCA.

KoMOuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJO chepsl; chepa, BIUCAHHAS B
MHOTOTPaHHUK, WM TEJIO BPAIICHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tes. TeopeMa 00 00BEME MPAMOYTONIBHOTO TapaIJIeNIeUIe1a U
cnenctBus u3 He€. OO0bEM nunuHApPa, Konyca. O0bEM mapa u miomasb chepsl.

[TogoOHble Tena B mpocTpaHcTBe. COOTHONIEHUS MEXAY IJIOIIAISIMU MTOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TEJL.

Ceuenusi uunuHApa (MapajiebHO W MEPIEHAMKYISIPHO OCH), CEYEHHs] KOHyca (mapajielbHO€ OCHOBAHHUIO H
MPOXOsIIEe YEPE3 BEPILIUHY), CEUEHUS 1Iapa.



BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE
BekTop Ha muiockocTH U B mpocTpaHcTBe. CI0KEHNWE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHUCIIO.
Paznoxenune BekTopa no TpéM HEKOMILIaHAPHBIM BekTOpaMm. [IpaBuiio mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C
MIPUMEHEHHUEM MPABUI AECUCTBUN ¢ BeKTOpaMu. [IpsiMoyrosibHasg cucrema KOOpAWHAT B ITpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreiimme 3aqaun B KOOpAMHATAX. YTOI MEXAy BekTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.
Boeruncienue yrioB Mexay NpsIMbIMUA U TNIOCKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO/I MPU PEIICHUN FT€OMETPUUECKUX
3a1a4

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO TipeMeTa «MaTemMaTHKa» XapakTepu3yroTcs:

I'paknanckoe BocnmuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUK 00YYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O YJIEHAa POCCUICKOTO
o0IIecTBa, MPECTABICHUEM O MAaTEMaTHUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, MPOIEAYP
IpaXKJaHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aWMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaAMH B
COOTBETCTBHH C UX QYHKIUAMH 1 HA3HAUCHUEM.

IIaTpuoTnyeckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCHMCKON TPaXKJAHCKONW HUIACHTUYHOCTH, YBAKEHHUS K TMPOIUIOMY H HACTOAIEMY
POCCHMCKOW MATEMAaTHKH, LEHHOCTHBIM OTHOUIEHHEM K JOCTHKEHHSIM POCCUHUCKHX MAaTeMaTUKOB M POCCUNCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCMIOJIb30BAHUIO ATUX IOCTIKEHHM B IPYTUX HayKaX, TEXHOJIOTHUSX, c(hepax SKOHOMHUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHWEM JYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa; c(HOPMUPOBAHHOCTbIO HPABCTBEHHOTO  CO3HAHUA,
ATUYECKOTO TOBEACHHUS, CBSI3aHHOTO C IMPAKTUUYECKUM NPUMEHEHUEM JOCTHKEHHUM HAyKH WU JIESITEIBbHOCTBIO YYEHOTIO;
OCO3HAHHEM JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO.



JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAs ACTETUKY MaTEMaTHUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
pelieHni, paccyX1eH!I; BOCIPUUMYUBOCTBIO K MATEMAaTHYECKUM acClEKTaM pa3INYHbIX BUJI0B HCKYCCTBA.

du3nvecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax 370pOBOro u 0e3omacHoro oopasza
KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO (3/I0pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITHUU U
OTIbIXa, peryysipHas (Qu3nueckass aKTUBHOCTH); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, TMPU 3aHATHSIX CIOPTUBHO-
03/I0POBUTEIILHOMN JEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPY/y, OCOZHAHUEM IIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pas3auyHbIM cepam npodeccroHanbHOM
NESATeNIbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW M €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIein
npodeccuu U peaqru30BBIBATh COOCTBEHHBIC >KM3HCHHCO3HAHMSI, dTUYECKOTO IMOBEICHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHHUI HAYKH U JEATEIbHOCTHhIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJla B MIOCTPOCHUE YCTOMYMBOIO
OyayIiero.

JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHUEM K MHUpPY, BKJIIOYAs ICTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
pELIeHUH, PacCy ACHUI; BOCIPUUMYMBOCTHIO K MATEMATUUYECKUM ACTIEKTaM Pa3IMYHbIX BUJ0B UCKYCCTBA.

Pdusnyeckoe BOCMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATHh MaTeMaTHYECKHE 3HAHUS B MHTEpecax 370poBOro u Oe3omacHoro oopasa
JKW3HU, OTBETCTBEHHOTO OTHOILIECHHUS K CBOEMY 3JI0POBBIO (30pOBOE MUTAaHHME, COATaHCUPOBAHHBIA PEXKUM 3aHATUUA U
OTHBIXa, peryisipHas Qu3nyeckas aKTUBHOCTB); (HU3MYECKOTO COBEPIICHCTBOBAHUS, TPH 3aHATHSIX CIIOPTUBHO-
03JI0POBUTEINILHOU JIEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IICHHOCTH TPYAOJIIOOMS; HHTEPECOM K pa3TudIHbIM cdepam mpodecCHOHaATLHON
JESATEIBHOCTH, CBSI3aHHBIM C MaTEMaTHKOM U €€ MPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OyayIei
npodeccHur W pean30BbIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBHIO K MAaTEMATHYCCKOMY



00pa3oBaHUI0O U CaMOOOPA30BAHUIO HAa MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3aJ1ad MaTeMaTUYECKON HaMPaBICHHOCTH.

IKO0J0rHYeCKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKON KYJIbTYphl, TOHUMAHUEM BIUSHUS COIIMATBHO-IKOHOMHUUYECKUX MPOILIECCOB Ha
COCTOSIHUE TPUPOJHON U COLUAIBHOW Cpebl, OCO3HAHHEM TJ00AJIBHOIO XapakTepa »HKOJOTUUECKUX MpooieMm;
OpUCHTAIlME HA NPUMEHEHHE MATeMaTHYECKUX 3HAHUW MJId peHieHUs 3aJad B 00JIacTHM OKpYKaloled Cpeabl,
TJTAHUPOBAHUS MOCTYIKOBHU OIIEHKH MX BO3MOYKHBIX MOCIEACTBUM JIJIsI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHMsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
OOIIIECTBEHHON MPAKTUKH, MOHHUMAHUEM MaTEMAaTHYEeCKON HayKu Kak c(epbl YeOBEUEeCKON NeSTeIBHOCTH, JTAIloB €&
Pa3BUTHSA ¥ 3HAYUMOCTH JJISl PA3BUTHUS I[IUBUIN3AIMU; OBJIAJICHUEM SI3IKOM MAaTEMAaTHKH U MAaTEMAaTHYECKON KYJIbTYpOi
KaK CpEJCTBOM TIO3HAHMUSI MHUPA; TOTOBHOCTHIO OCYIIECTBIATh MPOSKTHYIO W HCCIEAOBATEIBCKYIO JIESITEIBHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe PE3yNbTaThl OCBOEHUS TMPOTrpaMMbl y4deOHOro mpeaMera «MaTemaTHKa» XapaKTEpH3YIOTCS
OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHLIMU OClUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCmMEUIMU,
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLCMBUIMU.

1) Vuusepcanvhvie noznasamensHsle oelicmsus, obecneuusaiom Gopmuposanue 6a306blx KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 HNO3HAHUS OKPY’CaAowe20 Mupa; NpUMeHeHue JN02U4eCKUX, Ucciedo8amenbCKux
onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBble1ornyeckue eicTBu:

*BBISIBJISITH M XapaKTEpPU30BaTh CYUIECTBEHHbIE NPU3HAKM MaTEeMaTUYECKUX OOBEKTOB, MOHSATUNA, OTHOIIEHUU

MEXKMEXKy MOHATUSIMU; (POPMYIUPOBATH ONPEACICHUS] TOHSATUN;, YyCTaHABIMBATh CYUIECTBEHHBIM MPU3HAK
KJaccu(uKaum, OCHOBaHUS JIJisi 0000IICHNS M CPABHEHUS, KPUTEPUH TIPOBOAUMOTO aHAIIH3A;
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¢ BOCIIPUHUMATh, (hOPMYIUPOBATHh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U OTPUIIATCIbHBIC, CIUHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIE;

¢ BBISIBJIATh MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M NIPOTUBOPEUNs B (aKkTax, JaHHBIX, HAOITIOACHUSIX U
YTBEPKICHUAX; TIPeiaraTh KPUTEPUH TSI BBISIBIICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

eJICTIATh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX HM WHAYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKJIOUEHUH 110 aHAJIOTHH;

¢ IPOBOJIUTh CaMOCTOSITEJIBHO J0Ka3aTeIhCTBA MATEMAaTHYCCKUX YTBEPXKJACHHH (MPSAMBIE M OT TPOTHUBHOTO),
BBICTPANBaTh apTYMEHTAIIUIO, PUBOAUTE MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXICHHUS U
BBIBO/IBI;

¢ BBIOMpATh CIOCOO pernieHus yuyeOHOW 3aaaur (CpaBHMBATh HECKOJIBKO BAapHaHTOB pEIICHUsS, BHIOMpATh HambOoOJce
MOJIXOJISAIINN C YYETOM CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUECB).

BazoBblenccienoBaTebcKueneicTBUSI:

* ICTIOJIB30BATh BOMPOCHI KaK MCCIE0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (DOPMYIHUPOBATH BOMPOCHI, (PUKCUPYIOIINE
IpOTUBOpEUne, nMpodieMy, yCTaHABIUBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHUE;

* IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM HSKCIIEPUMEHT, HCCJIEJIOBAHME IO YCTAaHOBICHHIO OCOOEHHOCTEM
MaTEMaTUYECKOTO OOBEKTa, SBIICHUS, MPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SBICHUSMH,
POIIECCAMU;

e CAMOCTOSITEIFHO  (popMyIupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHHS,
WCCJIEIOBAaHNUS, OIIEHUBATH JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIICHNUI;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSAX.

Pabora ¢ undgopmanmeii:

* BBIIBJIATH IePUIUTH HH(GOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA BOMPOC U TSI PEUICHUS 3a/1a4u;

eBBIOMpaTh HMHPOPMANMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAIM3UPOBATh, CHUCTEMATHU3WPOBATH U
MHTEPIPETUPOBATh WH(DOPMAIUIO PA3TUYHBIX BHJIOB U (POPM TMPEICTABICHUS CTPYKTYPHUPOBATh HMH(POPMAIIHIO,
MPEICTABIATH €€ B pa3IMIHBIX (hOpMaX, HILUTFOCTPUPOBATH Tpadrueck;
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e OIICHUBATh HAJEKHOCTh HHPOPMAITUH IO CAMOCTOSATETHHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Yuueepcanvhvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom Cc@OoOpMuUpoSanHOCmy COYUATbHBIX HABLIKOG

00VUaOUWUXCsL.

Oo0wenue:

¢ BOCIIpUHUMATh M (DOPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHSIMH M IEISIMU OOIICHHS; SICHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, aBaTh IMOSCHEHHSI TI0 X0y PEIICHHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

eB XOJ¢ OOCYXJCHHS 3a/JaBaTh BOMIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TeMblI, MPOOJEMBbI, peIIacMoil 3ajauw,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TOWCK PEIICHHS; COMOCTABIATh CBOM CYXKJICHHUS C CYXKICHUSAMH IPYTHUX
YYAaCTHUKOB JUajora, oOHapyXMBaTh pa3JIMuyMe M CXOJICTBO IO3MIIMH; B KOPPEKTHOH (opme dopmymnpoBaTh
pa3HOTJIaCHsl, CBOU BO3PAKCHHUS;

e IPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCICAOBAHMS, MTPOCKTa; CAMOCTOSITCIIbHO BBIOMPATh
¢dbopMat BBICTYIICHUS ¢ YUETOM 3aJ1ay MPE3eHTAIIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

e IOHUMATh U MCMOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHIUBUIYaIbHON pabOTHI MPHU pelIeHUH Y4eOHBIX 3a/1ady;
NPUHUMATH 11€Jh COBMECTHOM NEATEIbHOCTH, MUIAHUPOBATH OPTaHM3AlMI0 COBMECTHON paboThl, pacmlpeneisTh
BUJIBI pabOT, JOTOBApUBATKCS, 0OCYKIATh MPOIECC U PE3YIbTaT PadOTHl; 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e yJaCTBOBaTh B TPYyNMNOBBIX (popmax paboTel (0OCYXJEHHUS, OOMEH MHEHHUH, «MO3TOBbIC INTYPMBI» M HHBIC);
BBITIOJHATh CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOM JACHCTBHUS C APYTMMHU 4YiIeHAMU KOMAaHJbI; OLEHWBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MIPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBHSI.

3) Vuueepcanvhvie pecynamusHnsle oeticmaus, 00ecneyusarom Gopmuposanue cmviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTaBJISITh TUTAH, AJITOPUTM PEIICHUS 3a/1a9, BEIOMPATH CIIOCO0 PEIICHUs ¢ YI€TOM UMEIOIIUXCST PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh H KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIB:
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eBJIQJICTh HAaBBIKAMH T[O3HABATEIHLHON pedeKCUM KaK OCO3HAHUS COBEPIINAEMBIX JACHCTBUNM U MBICIUTEIbHBIX
MPOIIECCOB, WX pE3yJbTAaTOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTpOJS IMpollecca W pe3yibrara
pElIeHUsI MAaTEMATUYECKOW 3a]1a4u;
MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUN 3a]1a4l, BHOCUTh KOPPEKTUBBI B I€STEIHHOCTD HA
OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX, HAWJIEHHBIX OIINOOK, BHISBICHHBIX TPYAHOCTEH;
¢ OLICHUBATh COOTBETCTBUE PE3yJIbTaTa 1M U YCIOBUSIM, OOBSCHSITH MPUUYUHBI JIOCTUKEHUS WU HEIOCTHKECHUS
PEe3yIbTATOB JICSITEILHOCTH, HAXOAUTh OIIMOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATHIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3aa4.

OnepupoBaTh NOHATHIMU: MAPAJUIETBHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U MJIOCKOCTEN.

KnaccudummpoBath B3auMHOE pacroiokeHNe MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh MOHATHUIMU: JBYTPAHHBIN YroJ, FpaHU ABYTPAHHOIO yIya, pedpo ABYIPAHHOrO yria; JMHEHHBINA yroi
JBYIPAaHHOIO yTJIa; TPajyCHAasi Mepa IBYTPAHHOTO YIJIA.

OnepupoBaTh NOHSATUSIMU: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBINYKIIbI MHOTOIPAHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
MPaBUWJIBHBI MHOTOIPaHHHUK.

Pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAHHUKOB (MUpaMuAa; Ipu3Ma, IpsiMOYTOJIbHBIN Napauienenumne, Kyo).

KnaccudunmpoBate MHOTOTpaHHUKH, BBIOMpAas OCHOBaHUS IS KiIacCU(PUKAIUK (BBIMYKIBIE W HEBBITYKIIBIE
MHOTOTPAaHHUKU; MPABUJIbHBIE MHOTOI'PAHHUKH; IPSIMBIE U HAKJIIOHHBIE TPU3MBI, MapaIICICIUIIC IbI).
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OnepupoBaTh MOHATUIMU: CEKYIIAsl MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHSITH NPUHITUTIBI TOCTPOCHUS CEUCHU M, UCTIONb3Ysl METO/ CIEO0B.

Ctpouth ceueHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC) IJIOCKME YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemrath 3agaun Ha HaXOXACHUE T€OMETPUYECKUX BEIWYUH IO o0pasliaM WIM alfOpUTMaM, MPUMEHSSI U3BECTHBIC
aQHAJTUTUYECKUE METOJbI MPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a7a4 Ha BBIYMCICHHE PACCTOSHUN MEXIY JBYMS
TOYKAMHU, OT TOUKH JO MPSAMOM, OT TOUKHU JI0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIINUMUCS MPSIMBIMHU.

Pemiath 3amaun Ha HAXOXKACHUE T€OMETPUYECKUX BEJIWYUH MO O0pasliaM WIM aJifOpUTMaM, MPUMEHSSI U3BECTHBIC
AQHAJUTUYECKUE METOAbl TMPU pEHICHWHU CTAaHAAPTHBIX MATEMAaTHYECKUX 3aJad Ha BBIYKHCICHHE YIJIO0B MEXKIY
CKPEIIMBAIOIUMHUCS TIPSIMBIMU, MEXTY TIPSIMOH U TJIOCKOCTBIO, MEXKIY TIJIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIANA TMOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma, MUpamMua) ¢ IpuMeHeHHeM GopMyll,
BBIYHCJISITE COOTHOIICHUSI MEXTY TUTOMIQISIMH MOBEPXHOCTEN, 00hEMaMU MOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTb CHMMETPHUU; IEHTP, OCh H
IUIOCKOCTh CUMMETPUU (UTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH HH(OPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaXx,
NPEJICTABIICHHYIO HA YepTexax U PUCYHKaX.

[TpumensTh TeoMeTpruecKue (pakThl JJIsl PEeHICHUsI CTEPEOMETPUUECKUX 3aJ1ay, MPEIoaralonuX HeCKOJIbKO I1aroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMme.

[IpuMeHsAT, TpOCTEHIIINE MPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TPU PEIICHUU
CTEPEOMETPUUECKUX 3a/1au.

[IpuBOaUTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOTYy4YEHHBbIE 3HAHUSI HA IMPAKTUKE: AaHAIM3UPOBATh pEaJIbHbIE CUTyalldd W MPUMEHSITh H3YYCHHBIC
MOHATHS B TIPOIIECCE€ TIOWCKA PEHICHUS MaTeMaTHYecKu CGHOPMYIUPOBAHHONW MPOOJIEMBI, MOJEIHPOBATH peaTbHBIC
CUTyallul Ha fA3bIKE T'€OMETPHUM, HCCIEAO0BATHh MOCTPOEHHbIE MOJEIH C HCIOJIb30BAHHEM T€OMETPUUYECKUX MOHSITUU U
TEopeM, armapara aareOpbl; pemaTh TPAKTHICCKUE 3a/1a4H, CBI3aHHBIC C HAXO0XKJICHHEM TeOMETPUYECKUX BETUYHH.
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11 KVIACC

OnepupoBaTh NOHATHUAMU: IMIHHAPUICCKAS MOBEPXHOCTH, 00PA3yOIIHe MUIUHAPUIESCKON TTOBEPXHOCTH; IIUIUHID;
KOHWYECKasl IOBEPXHOCTh, 00pa3yrone KOHNYECKON TOBEPXHOCTH, KOHYC; c(hepryeckasi TOBEpXHOCTb.

Pacno3naBath Tena BpameHus (IUIUHIP, KOHYC, cdhepa U map).

OOBICHATH CLIOCOOBI MOTYICHHS TEJT BpAIICHUSI.

KnaccudummpoBaTh B3aUMHOE PacTONIOKEHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IIAPOBOM CJIOW, OCHOBaHHE
IIIApOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

BbI4uciisaTh 00bEMBI U IJIOMIAIN TTOBEPXHOCTEH TEJ BPAIllCHHsI, TEOMETPUUYECKUX TEJI ¢ PUMEHEHUEM (opmyi.

OnepupoBaTh MOHATHSIMH: MHOTOT'PAHHHK, BIIMCAHHBIA B c)epy M ONMMCAHHBIA OKOJIO cdepbl; cepa, BIUCAHHAS B
MHOTOT'PAHHUK HJIM TEJIO BpAICHUS.

BBIYUCIISATE COOTHOLIEHUS MEXKY IIOMIAJISIMH IOBEPXHOCTEH U 00bEMaMHK MOJO0OHBIX TEJ.

N300paxath n3ydaemple GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBIMOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEpPXY, COOKY, CHH3Y;
CTPOWTH CEUCHHSI TEJT BPAIICHHSI.

W3Brekarh, HHTEPIPETUPOBATH U TIPE0OPa30BLIBATh HHPOPMAITHIO O TIPOCTPAHCTBEHHBIX TCOMETPHUECKUX (PUTYypaX,
NPEICTABIICHHYIO HAa YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BEIOTHATE JCHCTBHS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa HAa YHCJIO, OOBSCHATH,
KaKUMU CBOMCTBAMU OHH 00J1a/1af0T.

[TpumeHsATH TPaBUIIO MTApAIIEICTTUIISAA.

OnepupoBaTh MOHATUSAMHU: JEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpaMH, CKaJsipHOE MPOU3BEICHHWE BEKTOPOB, KOJTMHEAPHBIC W KOMIUJIAaHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MIPOM3BEACHUE BEKTOpPA HA YUCIIO, YTOJl MEXKy BEKTOPAMHU, CKAISIPHOE MPOU3BEICHNUE,
pacKIaabIBaTh BEKTOP IO ABYM HEKOJTMHEAPHBIM BEKTOPAM.
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3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpPJUHAT.

[IpyMeHsATh reoMeTpruecKue (PakThl JJIsl PEIIEHUsI CTEPEOMETPUUECKHUX 3aJ]1ay, MPEANoaralouuX HECKOJIbKO 111aroB
pELIeHMs], €CJIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

Pemate npocTeiiime reoMeTpuuecKie 3aJa4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A.

Pematpe 3a7auM Ha JOKAa3aTe€IbCTBO MATEMAaTHYECKHMX OTHOIICHUM M HAXOXKJIEHUE T€OMETPUYECKUX BEJIUYUH IO
oOpa3slaM UM alropuT™Mam, MPUMEHsIS U3BECTHBIE METOIbI IIPU PEIICHUN CTaHAAPTHBIX MaTEeMAaTUYECKHUX 3a/1ay.

[IpuMeHsAT, TpoCTEHIINEe MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBbI MpPU PEIICHUU
CTEpEOMETPUUECKUX 3aJ1au.

HpI/IBOIII/ITB NpUMEPLI MAaTCMATUICCKHUX 3aKOHOMCpHOCTeﬁ B IPpUPOAC U KHU3HU, PACIIO3HABATH IIPOABJIICHUC 3aKOHOB
reoMCTpPpHHN B UCKYCCTBC.

[TpuMeHATh ONTyUYeHHBIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEATIbHBIC CUTYAllMd U TPUMEHSITh U3YUEHHbIC MOHATHUS B
Ipoliecce MOMCKa pelieHnusl MaTeMaTUIeCKu c(hOopMyITMPOBAHHOM TPOOIEMBI, MOICIIMPOBATH peaJIbHbIE CUTYAllUH HA
SI3bIKE TEOMETPUHU, UCCIIEN0BATH [IOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM T€OMETPUUECKUX IIOHITUN U TEOPEM,
anmapara anreOpsbl; peniaTh IPaKTUUYECKUE 3a]1a4H, CBI3aHHBIE C HAXO0XKJICHHUEM T€OMETPUUECKUX BEIMYHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHuepasaeoB Kosmm4ecrBoyacos DJIEKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero KonTpoabubiepadornl | [IpakTuueckue | (undpposbie)
padoThI o0pa3oBaTebHbIEPECYPChI
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BBeneHue B crepeoMeTpHIo

10

[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE.

[TapanienbHOCTBIPSIMBIX U TUIOCKOCTEH 12
HepHeHz[mimepHoCTprs{me u 12
IIOCKOCTEN
VYTibl MEXIY IPSIMBIMU U TNIOCKOCTSIMU 10
MHororpanHuku 11
OOBEMBIMHOTOTPAHHUKOB 9
[ToBTOpEHUE: ceueHus, pacCTOSHUS U 4
yTIIBl

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB 1 R )
uudposbie
n/n TEMIIPOrpaMMbl Bcero KonTtpoabHubiepadorsl | IIpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
TenaBpaienus 12
OO6béMbITEN 5) 1
3 BexTops!l 1 koOpIMHATEI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpEenue, 0600IICHNE, 7 1
CUCTEMaTU3alUsA3HAaHU I
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOTPAMME
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MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAIIUA
MuHucTEepcTBO 00pa3oBaHue, HAYKU U Mo10aéxu Pecnydauku Kpbim
AnpvmunucTpauusa Coserckoro paiiona Pecnyoiaukn Kpbim
MBOY '"Hekpacosckas CII"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3aceganun MO 3amecTuTenb JUPEKTOpa Hupexrop

Amumosa H.H. Benepuna N.A. bopucesny M.M.
[Tporokonm Nelot «27» aBrycra 2024 r. oT «27» aBrycra 2024 r. [Tpukaz Ne225 ot «28» aBrycra 2024r.

KAJIEHIAPHO-TEMATHYECKOE IIJIAHUPOBAHHE
(ID 2508532)

yueOHoro npeamera «I'eomeTpus»
s odyuarmmxes 10 kiacca

c.Hekpacoska, 2024
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10 KVIACC

KonnuecrBouacos Jlata uzyuenust
Ne
o/ Temaypoka B IIpakTHYeckue daxkr
o ce | KontpoabHbie | paGoTsbl
padoThI Inan
OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA, IPAMas,
IJI0CKOCTh, MpocTpaHcTBO. [IpaBuiia nzoOpakeHus Ha 1 03.09.24
PHCYHKaX: H300paKeHHS IIOCKOCTEM, MapalIeIbHBIX R
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTus: nepecekaronuecs NIOCKOCTH, EPECEKAIOLINECS 1 05.09.24
npsiMas U IIIOCKOCTb
[TonsTus: nepecekaronuecs MIOCKOCTH, EPECEKAIOLINECS 1 10.09.24
npsiMas U IIIOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHue 1 12.09.24
MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKLMOHHBIX YePTEXAX
HauanbHble cBefieHus 0 KyOe ¥ upaMuje, ux pa3BEPTKU U 1 17.09.24
Moienu. Ce4eHUusIMHOIOI'paHHUKOB T
HauanbHble cBeieHNs 0 KyOe U MUpaMuJe, X Pa3BEPTKU U 1 19.09.24
Moienu. Ce4eHUusIMHOTOI'paHHUKOB T
[TonsiTne 06 akCHOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHUU: 1 24.09.24
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM MTOCTPOEHUH CTEPEOMETPHUU: 1 26.09.24
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
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[TonsiTHE 00 AKCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPHUU:

9 1 01.10.24
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

10 [TonsiTne 06 aKCHOMAaTUYECKOM TIOCTPOCHUH CTEPEOMETPHH: 1 03.10.24
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue NpsSmMbIX B IPOCTPAHCTBE:

11 MepEeCEKAOIINECs], MapauIeIbHbIe U CKPEITUBAIOIINECS 1 08.10.24
MPSIMBIC
[TapamrenpsHOCTE NPSAMBIX U IJIOCKOCTEW B POCTPAHCTBE:

12 napajuliesibHble MPSAMBbIE B TPOCTPAHCTBE; MapaUIeTbHOCTD 1 10.10.24
TPEX NMPAMBIX

13 [TapamrensHOCTB npﬂMmz( Y IJIOCKOCTEN B IPOCTPAHCTBE:! 1 15.10.24
[TapaniensHOCTH NPSAMOI U MIIOCKOCTH

14 VYTIIBl ¢ COHaNPaBJICHHBIMUCTOPOHAMHU 1 17.10.24

15 VYTr0J1 MeX Iy IPSIMBIMU B IPOCTPAHCTBE 1 22.10.24

16 YT0J1 MKy IPSIMBIMHU B IPOCTPAHCTBE 1 24.10.24

17 [TapannenpbHOCTHIIIOCKOCTEN: MapATIIEIbHBICTIIOCKOCTH 1 05.11.24

18 CpoiicTBanapaieIbHBIXIIIIOCKOCTEH 1 07.11.24

19 [Ipocreiinye npocTpaHCTBEHHbBIE PUTYPHI HA MIIOCKOCTH: 1 121124
TeTpasp, Kyo, napaienenumnesa

20 [TocTpoenneceueHumit 1 14.11.24

21 [TocTpoenneceueHumit 19.11.24

29 KonTtponpHas padota no teme "[Ipsimble 1 IIOCKOCTH ]i 1 211124
npocrpadcTse. [lapamienbHOCTh NPAMBIX U IIIOCKOCTER"

23 IlepneHIMKYIAPHOCTD NPSAMOM U MJIOCKOCTH: 1 26.11.24

NEPpUCHAUKYIIAPHBIC ITPAMBIC B IIPOCTPAHCTBC
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24 IIpsiMble napajuienbHbIe U NEPIEHIUKYIISPHBIE K IITIOCKOCTH 1 28.11.24
25 [IpsiMble napajuienbHbIe U MEPIEHIUKYIIAPHBIE K IITIOCKOCTH 1 03.12.24
26 [Ipu3Hak nepneHMKyIIpHOCTH MPSMOU U IJIOCKOCTH 1 05.12.24
27 [Ipu3Hak nepneHauKyIspHOCTH IPSMOM U INIOCKOCTH 1 10.12.24
28 Teopema o mpsiMOii IEPIIEHANKYISPHOH MIIOCKOCTH 1 12.12.24
29 Teopema o ipsMO# TIEPIIEHANKYISIPHOHN TUTOCKOCTH 1 17.12.24
30 Teopema o ipsiMO# TIEPIIEHMKYISIPHON TIIIOCKOCTH 1 19.12.24
[eprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10
31 PHCHIY AP pa A 1 24.12.24
IJIOCKOCTH, PACCTOSIHUE OTIPSIMOM JI0 MIIOCKOCTH
[eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH 10
32 PHCHIY AP pac A 1 26.12.24
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH
[leprieHAMKyYIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0
33 P AP P . A 1 14.01.25
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TNIOCKOCTH
[leprieHAnMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0
34 PHEHAMKYTAD pas 8 1 16.01.25
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TIIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIIOCKOCTHIO 21.01.25
36 JIByrpaHHBIN yroJi, JMHEWHBIA YTOJl JBYTPAHHOTO yriia 23.01.25
37 JIByrpaHHbIN yroi, TMHEHHBIA YroJl ABYTPAHHOTO yria 1 28.01.25
[leprieHANKYIAPHOCTD MJIOCKOCTEN: IPU3HAK
38 PHEHIYP - 1 30.01.25
NEePIEHANKYIAPHOCTH IBYX IJIOCKOCTEH
[leprieHANKYIAPHOCTD MJIOCKOCTEN: IPU3HAK
39 PHEHAIYP . 1 04.02.25
NEePIEHANKYIAPHOCTH JBYX MIIOCKOCTEH
[leprieHANKYIAPHOCTH MIOCKOCTEN: PU3HAK
40 PHEHHIY P . 1 06.02.25
NEePIEHANKYIAPHOCTH JBYX MIOCKOCTEN
41 Teopema o TpéxnepneHauKyIsIpax 1 11.02.25
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42

Teopema o TpEXnepneHaUKYyIApax

13.02.25

43

Teopema o TpEéxnepneHaUKyIsApax

18.02.25

44

KonTponabnas padora no temam "l[lepneHuKyaspHOCTb
MPSIMBIX U MI0cKocTel" U "YTIbl MEXTy IPSIMBIMU U
miockocTaMu"

20.02.25

45

ITonsarue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHThI
MHOTI'Or'paHHHUKA, BBITYKJIBIC M HEBBIIMTYKJIBIC MHOT'OIPaHHUKH
pa3BEPTKAa MHOIOTPAHHUKA

25.02.25

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS IIPU3MBI;
npsiMasi 1 HaKJIOHHAas! MPU3Mbl; OOKOBas M MOJIHAS
MTOBEPXHOCTD MPU3MBI

27.02.25

47

[Tapannenenunen, NpsiMOYroIbHBIN MapaIJICIEIUIIE] U €r0
CBOWCTBA

04.03.25

48

[Mupamupa: N-yronbHasi mupaMuaa, TpaHu U OCHOBAaHUE
UpaMuibl; 00KOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUpaMUIa

06.03.25

49

[IpaBuibHbIE MHOTOTPAHHUKU: TOHSITHE MIPABUIBLHOTO
MHOTOTpaHHHUKA; IPaBUJIbHAS IIPU3Ma U [IPaBUJIbHAS
MMpaMuia; IpaBUiIbHAs TPEYroybHas MUpaMuia U
MIPaBUJIbHBIN TETpadp; KyO

11.03.25

50

[IpencraBneHue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp,
JIOJICKadIp ¥ UKOCAdIP.

13.03.25

51

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMETPHA OTHOCUTCIIBHO
TOYKH, HpHMOﬁ, IJIOCKOCTH. 9J'IeMeHTLICI/IMMeTpI/II/I B
nupamMuaax, nmapajuiejcruiecaax,
MPpaBHJIbHBIXMHOT'OT'PaHHUKAX

20.03.25
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Brrurcnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa,

52 1 25.03.25
JMaroOHaIH, YTIIbl
[Tnommaas GOKOBOI MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH
53 MPSIMO MPHU3MBI, IUIOMNIA b OCHOBAHUI, TEOpeMa 0 OOKOBOM 1 27.03.25
MOBEPXHOCTHU TPSMOU MTPHU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH IPABUIILHOM
o4 MUpaMH/Ibl, TEOpEMa O IJIoNaau OOKOBOM OBEPXHOCTH 1 08.04.25
YCEUEHHOM MUpaMu/Ibl
55 KounTponbnas pabora o teme "MHororpanHuku" 1 10.04.25
56 [MonsiTneo600bEMe 1 15.04.25
S7 O6bEMIIUpamMuIbI 1 17.04.25
58 OO6BEMIIUpPaMuUIBI 1 22.04.25
59 OO6BEMIIUpPaMuUIbI 1 24.04.25
60 OO6BEMIIUpPaMuUIBI 1 29.04.25
61 OO6BEMITPU3MBI 1 06.05.25
62 OO6BEMIIPU3MBI 1 08.05.25
63 OO6BEMIIPU3MBI 1 13.05.25
64 Kontponbras padoTa o teme "OO0bEMBI MHOTOI'PAaHHUKOB" 1 15.05.25
65 [ToBTOpEHME, 0606mf:HI/Ie CUCTeMaTH3alus 3HAaHUH. 1 20.05.25
[TocTpoenue ceyeHuii B MHOTOTpaHHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTeMAaTHU3alIUs] 3HAHU.
66 quncneline paccTOsIHUI: MEXIY ABYMsl TOUKaMH, OT TOUKU 1 22.05.25
710 IPSIMOM, OT TOUKH JI0 TJIOCKOCTH, MEX]LY
CKPELIMBAIOIIUMUCS MPSIMBIMU
67 HToroBaskoHTpoJIbHaspaboTa 1 27.05.25
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[ToBTOpEeHue, 06001IeHNE CHCTeMAaTHU3aIHSI 3SHAHH.
Brrancnenne YIJIOB: MCKAY CKPCIIUBAOIIUMUCA IIPAMBIMHU,

68 . 29.05.25
MEKy NIPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
ME¥Ky INIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0
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