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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEr0 OOIIEro 00pa3oBaHuUsl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHS M HENPEPBIBHOTO 0O0pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUYECKOH 3HAYUMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYMBaeT BO3MOXKHOCTh M3yUYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeNbHOCTH 4YenoBeka. OpHEeHTalMsi 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESITENBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAEATEIHLHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKUX 3HAHUW W JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTH M3yYHUTh T€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH 3ajadyaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, IMO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHUE O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell mporpaMmbl, paclpeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MNPEJCTaBICHUNA OOydYaroluXCcs, pacIIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIx vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcMoMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHO€E pacnosnoKeHue NMpsMbIX B IIPOCTPAHCTBE: NIEPECEKAOIINECS, TTapAJIICIIBHBIC U CKPEIUBAIOIINECS TIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaJuICIIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPALUIEIBHOCTD TPEX
NPSAMBIX; IMApPAJUIENBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C COHANpPaBJICHHBIMH CTOPOHAMH; YIOJI MEXIY HNpPSIMBIMU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelIbHbIE IUIOCKOCTH; CBOMCTBA IAPAJUIEIBHBIX IUIOCKOCTEM.
[Tpocreiiiye npocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPA3P, KyO, Napajieenue; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD NMPSMOU U IJIOCKOCTU: MEPIICHANKYJISIPHBIEC MIPSMBIE B IPOCTPAHCTBE, NPSIMBIE NapAJIIEIbHBIE
U TEPIECHANKYJSIPHbIE K IUIOCKOCTH, NPHU3HAK MEPIEHAUKYISIPHOCTH IPSMOW M IUIOCKOCTH, TEOpPEMa O MpPAMOU
NEPIEHINKYJIPHOW IUIOCKOCTH. YTIJIBI B MPOCTPAHCTBE: YTOJ MEXKAY MNPSAMOM M IUIOCKOCTBIO; JBYIPaHHBIN yTOI,
JIMHEWHBINA yroJl ABYTPAHHOIO yria. IleprneHauKkyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
OpssIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIypbl Ha IUIOCKOCTb. IlepmeHauKyslIspHOCTh IUIOCKOCTEHM: IMpHU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NepneHInKyIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOIOTrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIIYKJIBIE W HEBBIIIYKJIBIE MHOTOI'DAHHUKY;
pa3BépTka MHOrorpaHHuka. Ilpusma: N-yronpHas nmpusma; rpaHd M OCHOBAaHMS IIPU3MBI; NpsAMas U HAKIOHHAs MPU3MBI;
OOKOBasi M TMOJHAsg MOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, NpsSAMOYTOJbHBIA MapajieleNnune]; U €ro CBOMCTBA.
[lupamupga: N-yroiapHas NHpaMuja, TPaHU M OCHOBAaHWE NHUPAMUJbI; OOKOBask M TOJIHAS MOBEPXHOCTh MUPAMUIBI;
NpaBWIbHAs W yCEYEHHAsd NUpamMuAa. OJIEMEHThl NPU3Mbl W NHUpaMuabl. [IpaBUIbHBIE MHOTOTPAHHHUKHU: TOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NpPAaBUIbHAA NHPAMUIA; IIPABWIbHAS TPEyroJibHas NUpamMuia H
IpaBWIbHBIN TeTpasip; Ky0. [IpeacraBienue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3Ap, A0AeKa’Ap 1 ukocayap. CedeHus
MIPU3MBbI U IUPAMUBIL.



CuMMmeTprs B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IUIOCKOCTH. DJIEMEHTHl CUMMETPUHU B
nupamMuaax, napajienenunenax, IpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yribl. [lmomaas G0KOBOW MOBEPXHOCTH M IMOJIHOM
HNOBEPXHOCTU MPSAMOM IMPU3MBI, IUIOIIAJb OCHOBAaHWH, TEOpeMa O OOKOBOM IMOBEPXHOCTH NpsMOM mpu3Msbl. [lnomans
OOKOBOI1 OBEPXHOCTH U NMOBEPXHOCTH MPABUIBHON MUPAMUJIbI, TEOPEMA O IUIOIIAAU yceuéHHOU nupaMusl. [lonsTrue 06
00Bpéme. O0BEM MUpaMuUAbl, TPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS MEXKIY TIIOMIAASIMUA ITOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TEJ.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas NOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKON OBEPXHOCTH, OCh LIMJIMHAPUYECKON TOBEPXHOCTH.
[unuuap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIIOMIA b OOKOBOW U MOJTHON MOBEPXHOCTH.

KoHnueckasi moBepXHOCTb, 00pa3yrouMe KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MOBEPXHOCTH.
Konyc: ocHOBaHMe W BeplillMHA, oOpasyomias U OCh; IJIONIAAh OOKOBOM U IMOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3yrolne U BbICOTa; OCHOBAHUS 1 OOKOBAsi IOBEPXHOCT.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IUIONIaJb MOBEPXHOCTH cdepbl. B3aumuHoe pacnosnoxkenue cdepbl U
IJIOCKOCTH; KacaTesbHasl IIIOCKOCTh K cepe; momans chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomMOuHaiuu ten BpallieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO cdepsl; chepa, BIIMCAHHAS B
MHOTOTPAaHHUK, WJI TEJIO BpaIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 006 00bEME MPSIMOYTOIBHOTO MapajuieNenuneaa u
cnenctBus u3 He€. O0bEM HIIIMHIIpA, KOHyca. O0BEM 11apa U rionaab cQepsl.

[TonoOnbie Tena B npocTpaHcTBe. COOTHOILICHHS MEXY IUIOMIAAIMU MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ.

Ceuenusi uunuHapa (MapauielbHO U TMEPIEHANKYJSIPHO OCH), CEUEHHs] KOHyca (mapasuieliIbHO€ OCHOBAHUIO H
IPOXOJSIIEE YEPE3 BEPILNHY), CEUECHHUS IIapa.

BeKkTOopbl H KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha MIOCKOCTH U B IpocTpaHCTBE. CIOXKEHUWE M BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
Pasnoxxenue BekTopa 10 TpEM HEKOMILIAHAPHBIM BeKTOpaM. IIpaBuno mapamenenunena. Pemenue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBUJI ACUCTBUM C BekTopaMu. [IpsmoyrompHas cucrtemMa KOOpAMHAT B INpocTpaHcTBe. KoopauHaTel
BekTopa. IIpocreiimme 3amaum B KOOpAMHATAX. YTOJ MexAy Bekropamu. CKalsipHOE IIPOM3BEICHUE BEKTOPOB.
Beruncienre yriioB Mexay NpsMBIMA U IIIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU PEUICHUH T'€OMETPUYECKUX
3az1ad.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS ITPOrpaMMbl yUeOHOTO TIpeaMeTa «MaTeMaThKa» XapaKTepu3yrTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUN 00YUYaIOIIETOCSd KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
00111eCTBa, MPE/ICTABICHUEM O MATEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUH, MPOLETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHUEM B3aMMOJCHCTBOBATh C COLMAIIBHBIMU WHCTUTyTaMU B
COOTBETCTBHH C MX PYHKIMSAMHU U Ha3HAYCHUCM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJaHCKOM HWJIEHTUYHOCTH, YBAXKEHHUS K TMPOIUIOMY W HACTOSIIEMY
POCCHICKOM MaTEMAaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHMIXKCHUSIM POCCUUCKHX MATEMATHKOB W POCCHMCKOU
MaTeMaTHYECKON IIKOJIbI, K MCIIOIb30BAaHUIO 3THX JTIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(pOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
A3TUYECKOTO MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHHUEM JOCTHKEHHN HAyKH WU JIESITEIbHOCTBIO YUYEHOIO;
OCO3HaHMEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONYMBOIO OYAYIIETO.

IcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYasl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIeHUN, PACCYKICHUI; BOCIPUUMUYUBOCTHIO K MATEMATUYECKUM aCMEKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA.



dusuyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHUSA B MHTEpecax 370pPOBOro U Oe30macHoro oopasa
KU3HU, OTBETCTBEHHOTO OTHOIICHHSA K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM PEXHUM 3aHATHI U
OTIbIXa, peryisipHas ¢u3ndyeckas aKTHUBHOCTh); (U3NYECKOTO COBEPIICHCTBOBAHUS, IPH 3aHATHSIX CIOPTHBHO-
03/I0pPOBUTEIHLHOM 1A TEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM I[EHHOCTU TPYAOIIOOMS; MHTEPECOM K pa3nyHbIM chepam mpodeccuoHaTbHON
NeSITEIbHOCTH, CBA3AHHBIM C MaTEMAaTUKOH M €€ MPHIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayluei
npodeccuu U peanu3oBbIBaTh COOCTBEHHBIC XU3HEHHBIEC IUIAHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEMaTUYECKOMY
o0pa30BaHMI0 M CcamMO00pa30BaHUIO Ha MPOTSHDKEHWH BCEH >KM3HM; TOTOBHOCTHIO K AKTHUBHOMY YYAacTHUIO B PEUICHUU
MPAKTHUECKUX 3a7a4 MaTeMaTHYECKO HAPaBICHHOCTH.

JK0JI0THYeCKOe BOCIIMTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJbTYpPbI, IOHUMAHUEM BIIUSHUS COLMATbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSSHUE NPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAaHMEM TJO00AJIbHOIO XapaKTepa SKOJIOIMUYECKHX MpooseM;
OpHEHTaIlMell Ha TPUMEHEHHWE MaTeMaTHUYeCKUX 3HAHWW [JIs pemIeHus 3aJad B O0JacTH OKPYKAIOUIEH Cpenbl,
TUTAHUPOBAHMS TTOCTYIIKOB M OLIEHKH MX BO3MO>KHBIX TIOCIEACTBUM IS OKPYKAIOIICH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOLIECTBEHHON MPaKTUKU, MOHUMAHHEM MaTeMaTHYeCKON HayKu Kak c(epbl YelIOBEYECKOM AESITEeIbHOCTH, 3TaloB €&
Pa3BUTHA U 3HAUMMOCTH ISl Pa3BUTHS IIUBWIM3AINH;, OBIAJCHUEM S3BIKOM MaTeMaTHKH U MAaTEMaTHUYECKON KYJIbTypoi
KaK CpeICTBOM IIO3HAHUSI MHpPA; TOTOBHOCTBHIO OCYIIECTBIIATH MPOCKTHYIO W HCCIEAOBATEIbCKYIO JESTEIBHOCTD
UHAMBHUIYAJIBHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIbTATDI



MeranpenMeTHbIE PE3yNbTaTbl OCBOEHUS MPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTEepH3YHOTCS
OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHLIMU OetUCMEUIMU,

VHUBEPCATIbHBIMU Pe2YTISIMUGHBIMU OCUCMBUSIMU.
1) Vuueepcanvivie noznasamensHsle oeticmsus, obecneuusaiom Gopmuposanue 6az06bix KOSHUMUBHBIX NPOYECCO8

ooyuarowuxcs (0ceoeHue Memoo08 NO3ZHAHUSL OKPYHCAOULe20 MUpda;, HNpUMEHEeHUe JI02UYeCKUX, UCCe008amebCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).
ba3oBble ornueckue aeiicTBU:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbBIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOLIEHHM
MEXIy TMOHATUSAMHU; (GOPMYJIMPOBATh ONPEICIICHUS NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJIacCCU(UKALMU, OCHOBaHMS JIJIs1 000OIIEHNS U CPABHEHUS, KpUTEPUU IPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh, (OpPMYIUpOBaTh M NPeoOpa3oBbIBATh CYXACHHS: YTBEPAUTEIbHBIE M OTPULATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJICHUSIX U
YTBEPKJIACHHUSX; ITPEAJIaraTb KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUN;

JienaTb BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUEHHH,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

MPOBOJUTh CAMOCTOATENBHO JI0KA3aTENIbCTBA MAaTEMaTHYECKUX YTBEPKICHUU (IpsiMble W OT MPOTHUBHOTO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHMS], BBIOMpaTh Hauobosee
NOAXOSIINN ¢ y4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBblie ucciienoBarejbLCcKue 1eCTBUA:

WCIIOJIb30BAaTh  BOIPOCHl KaK HCCIEAOBATENILCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIMPOCHI,
dbuKcupylonme MpOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULNI0, MHEHHUE;



MPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCA, BBISBICHHUIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJALI IO peE3yJibTaTaM MPOBEIEHHOIO HaOIIOICHNUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, 4 TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISABJIATH J1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U JUIs pELICHUS 3a/1a4H;
BbIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB pa3IMYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH MU
MHTEPHPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMYHbIX (OopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUU IO CAMOCTOSTENBHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHnusepcanvhvle KoMMyHUKamueHwvle Oelicmeusi, 00ecneuusaiom CcoOpMUpOBAHHOCMb COYUATbHBIX HABLIKOS
00yYaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOUIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS
3a71a4i, KOMMEHTUPOBATh MOJYYCHHBIN PE3YJIbTAT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MpOOJIEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBATh WJCH, HAIIEJICHHBIE HA MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHS C CYXKICHUAMH IPYTUX
YYaCTHUKOB JIMAjiora, OOHApYyXUBaTh PA3IMYM€ M CXOJCTBO MO3UIMN; B KOPPEKTHOW (opme (HOpMyIUpOBATH
pa3HOrIacus, CBOM BO3PAXKEHU,

MIPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOCKTA; CAMOCTOSITEIHHO BBIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CorpyaHu4ecTBo:



NOHMUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIAWBHUIYAIbHOW pabOThl MpPU PEHICHUH YYEOHBIX
3a/lay; NPUHUMATh LEJb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUdI0 COBMECTHOM palOThI,
pacmpenenatb BHIbI paldOT, TOTOBapHUBATHCA, OOCYXAAaTh MPOIECC M Pe3yibTaT pabOoThl; 0000IIaTh MHEHUs
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYKIeHHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBIIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C JPYTMMHU YJE€HAMU KOMAaHIbI;, OLICHHBATh
KAaueCTBO CBOETO BKJIA/la B OOIMI MPOAYKT IO KPUTEPHSIM, CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

3) Vhusepcanvhvie pecynsamusHble oelicmaus, 0becneuusarom opmuposane CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 PEHICHUS ¢ y4ETOM UMEIOIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHU IM03HABATEIHbHOM pedIEKCHU KaK OCO3HAHMS COBEPIIAGMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ylbTara
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEABUMIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PEIICHUH 3aa4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIEJU U YCIOBUSM, OOBSICHATH MPUUYUHBI TOCTHIXKEHUS] WM HEAOCTHXKEHUS
pPE3YyIbTATOB JIEITEIHLHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMAs, IIIOCKOCTb.



[IpuMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3a/a4.

OnepupoBaTh NOHATUSMHU: MMAPATUIETBHOCTh U NEPIIEHIUKYIISPHOCTD MPSAMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoOKEHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTpaHHOTO YIJia; JTUHEHHBIN yromi
JBYTPAHHOTO yTJIa; rpajyCcHas Mepa ABYTPAaHHOIO yrija.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbIII MHOIOTPAHHUK, JIEMEHTHl MHOTOTPAaHHUKA,
MPaBWIbHBIA MHOTOTPAHHHUK.

Pacro3HaBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (TUpaMK/Ia; MpU3Ma, MPSMOYTOIbHBIN Mapaienenunes, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS i KiacCU(UKAIUU (BBIMYKJIbIE M HEBBIMYKIbIC
MHOT'OTPAaHHUKU; PABUJIbHBIE MHOTOIPAHHUKH; IPSIMBIE U HAKIIOHHBIE TTPU3MBI, TAPAIIJICICTTUIIEIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CTpouTh CeueHUss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a7aun Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJIMYMH MO 00pasliaM WM aJrOpUTMaM, MPUMEHSS U3BECTHBIE
aHAJIMTUYECKUE METOJbI MPU PELICHUN CTAaHAAPTHBIX MATEMATHUYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSIHUN MEXIy BYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU J0 IMIIOCKOCTH, MEK/TY CKPEIIMBAIOLIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HAXOXKJIEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasiiaM WM aJrOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIUTUYECKUE METOAbl TPU PELUIEHUH CTAHAAPTHBIX MATEMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MPSMOM U MIIOCKOCTBIO, MEXKY MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ MpUMEHEHUEM (HOpMYIT;
BBIUUCIISATH COOTHOIICHUS MEXAY TUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CUMMETPUH; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH (PUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMALIMIO O MPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (hUrypax,
IIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.



[TpumeHsaTh TeOMEeTpUYECKUE (PaKThI ISl PEIICHHs CTEPEOMETPUUYECKUX 3a]1ad, TMPENOoIaraomnX HECKOIbKO I1aroB
pelleHus1, eClii YCIOBHsI IPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme.

[IpyMeHATE TPOCTEMIIME NHPOTPAaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPEIICHUHU
CTEPEOMETPUYECKHUX 3aay.

[IpuBOANTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U )KM3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IprMeEHATh MOJy4EHHBIE 3HAHWSA HaA IPAKTUKE: AHAIM3WPOBATH DPEANbHBIE CHUTYallMHM W INPUMEHATH W3YYEHHBIE
NOHATHS B IPOLECCE IOMCKA PEIIECHUS MaTeMaTHYeCKH CPOPMYIUPOBAHHOM NpOOJIEMBbl, MOAEIUPOBATH pEaAJbHbIE
CUTYyallUd Ha SI3bIKE I'€OMETPHUU, HUCCIIENO0BATH IOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TEopeM, ammnapara anreOpbl; pelmaTh NPaKTUYECKUE 3aauu, CBI3aHHBIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUYHH.

11 KIIACC

OmnepupoBaTh MOHATHAMU: ITUIHHAPUICCKAS TOBEPXHOCTh, 00pa3yOIIHe MUIUHAPUIESCKON TTOBEPXHOCTH; IIHIIMHID;
KOHUYECKas IOBEPXHOCTh, 00pa3yromnue KOHMIECKOU MMOBEPXHOCTH, KOHYC; cheprdecKasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBAHWE
IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Borauciste 00bEMBI U TJI01AIM TTOBEPXHOCTEH TEJ BpaIeHHs, TeOMETPHUUECKUX TeJl C MPUMEHEHUEM (POpMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIIUCAHHBIA B cpepy U omucaHHbIN okoyio chepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIH TEJIO BPAICHUS.

BBIYUCIISTE COOTHOMIEHUS MEKTY TUIONIAISIMH IIOBEPXHOCTEH U 00bEMaMH IMOJOOHBIX TEJI.

N306pakath udydaeMbie GUTYPHI OT PYKH U ¢ TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJ CBEPXY, COOKY, CHU3Y;
CTPOUTDH CEUCHUS TEJ BPAICHUS.



W3Bnekatb, HHTEPIPETUPOBATH M MPEOOPa30BhIBATh HH(OPMAILIMIO O MTPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
IIPEACTABICHHYIO HA YEPTE)KAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHMSI BEKTOpA Ha YUCIO, OOBSCHATD,
KaKUMU CBOMCTBaMH OHU 00JIaIaroT.

[IprMeHATH IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpA, YrOJ MEXIY BEKTOPAMH, CKaJsPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOpPA HA YUCIIO, YIOJI MEXY BEKTOPAMH, CKAJSIPHOE NIPOU3BEICHUE,
packiaabIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumeHsTh TeoMeTprUYecKre (aKThl AJIs PELICHHUs] CTEPEOMETPUUYECKUX 3a]a4, MPEANOIaraouX HECKOJIbKO I1aroB
pELIeHNUs, €CJIU YCIOBUS IPUMEHEHUS 3alaHbl B IBHOM Qopme.

Pemats npocreiimme reoMeTpuYECKUE 33/1a4M Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA.

Pemary 3amaum Ha JOKa3aTENbCTBO MAaTEMAaTHYECKMX OTHOIIEHUM W HAXO0XKIECHUE T€OMETPUYECKUX BEIUYUH IO
o0pa3laM Wiv alropurMam, NPUMEHsIsl ©3BECTHBIE METO/Ibl IPU PEUIEHUHU CTAaHAAPTHBIX MAaTEMAaTUYECKHX 3a]1ay.

[IpyMeHATE TPOCTEUIIME NPOrPaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHUCTEMBI IIPU DPELICHUH
CTEPEOMETPUYECKUX 3a1ay.

[IpuBOINTH MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMEHATh MOJy4EHHBbIE 3HAHUA HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIE CUTYyallUH W IPUMEHATH U3Y4YCHHBIE
NOHATHS B TMPOLECCe MMOMCKA pELIEHUS MaTeMaTHYeCKd CQPOPMYIUPOBAHHOM NPOOJIEMBbI, MOAEIUPOBATH pEalbHbIC
CUTyallU! Ha SI3bIKE I'€OMETPUH, UCCIENOBATh IOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM TI'E€OMETPUYECKHUX MOHITUH U
TEOpeM, arrapaTa aireopbl; pelaTb NPakTUYECKHUEe 3a/1a4, CBI3aHHbIE C HAXO0XK/IEHUEM F€OMETPUUYECKUX BEJIUUHH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC



KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 Beejenie B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubnmnoreka HOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12 Bbu6moreka [JOK
TJIOCKOCTEM https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuorexa [{OK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P yr https://m.eds00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 1
O0nemsr Ten > https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
INOYPOYHOE INTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabsubie IIpakTuyeckue
n/n Bcero U3yueHHs1  o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHbBIE TIOHATHS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,

1 npoctpanctso. [IpaBuna 1 bubmuoreka [IOK
n300pakeHUsT Ha pUCYHKAX: https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
napajuleNbHBIX IPSIMbIX (OTPE3KOB),
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CepeHbI OTPE3Ka

IlousTus: MEPECCKAIHECA

bu6nmorexa [IOK

2 IUIOCKOCTH, IIEPECEKAIOIIKECS IPSIMast
p - P https://m.edsoo.ru/2d8a9c99
U IJIOCKOCTh
[TonsTHS: MepeceKaronecs
3 IJIOCKOCTH, ITePECEeKarOIIHecs mpsmas bubmorexa LOK
> 1P P https://m.edsoo.ru/db685e73
1 TUTOCKOCTh
3HAaKOMCTBO C MHOT'OIPAaHHUKAMH,

4 M300pakeHre MHOTOIPaHHUKOB Ha bubmmoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanbHubie cBenenus o kyoe u

5 MUpaMHJIC, UX PA3BEPTKH U MOJICTH bubmmorexa [JOK

PAMZLE, 1 pasBED ' https://m.eds00.ru/b30dff38
CeueHMsI MHOTOIPaHHHUKOB
HauanbHubie cBenenus o kyoe u
6 MUpaMU/JIE, UX Pa3BEPTKU M MOJICIH bubmorexa HOK
P > MIX Paseep ' https://m.eds00.ru/3d8ffd32
CeueHurst MHOTOTPAaHHUKOB
[TonsiTHE 00 aKCHMOMATHYECKOM
7 MTOCTPOCHUH CTEPECOMETPHH: aKCHOMBI bubmorexa HOK
P p puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHSI U3 HAX
[TonsiTHE 00 aKCHMOMATHYECKOM
8 MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI bubmorexa HOK
P p puH: https://m.eds00.ru/239c8ch4
CTEpEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTHEe 00 aKCHMOMATHYECKOM
9 MTOCTPOSCHUH CTEPEOMETPHUH: aKCUOMBI bubmorexa [IOK
P p puH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HIX
10 [TousiTHE 00 aKCHOMATHYECKOM but6mmoreka [IOK

IMOCTPOCHUHU CTCPECOMETPHUU: AaKCUOMBI

https://m.edsoo.ru/258fc245
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CTEPEOMETPHUH U CIICICTBUSA U3 HUX

Bzanmuoe PpacCIioJIOKECHHE IIPSIMBIX B
IMPOCTPAHCTBEC: IIEPCCCKAOINCCA,

bub6nmoreka [IOK

11
MapaJUIENbHBIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienbHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
12 napajuieJbHbIe MPSIMbIC B bubmmorexa [JOK
p p . https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; MAapAJUIEIBbHOCTD TPEX
MIPSIMBIX
[TapamnienbHOCTh IPSIMBIX U
IJTIOCKOCTEH B MIPOCTPAHCTBE: bubnnoreka [JOK
13 .
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIibl ¢ COHANpaBIEHHBIMU bubnnoreka [JOK
CTOpPOHAMU https://m.edso00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubmuoreka [IOK
16
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapauienbHOCTB IIOCKOCTEN: bubnmnoreka HOK
NapajuleJIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaieNbHbIX INIOCKOCTEN bubamorexa LOK
P https://m.edsoo.ru/e504d656
[Ipocrelinne npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HHOIZJKOCI?[‘H' TETpa’, bubnmorera LHOK
P $ TETPEAP, https://m.edso00.ru/4a28dc02
KyO, mapajienenumne/
20 [TocTpoenwne ceuenuit bub6muoreka [IOK
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https://m.edsoo.ru/1d434d0f
bu6nunorexa LIOK

21 Hoctpoerne ceternit https://m.edsoo.ru/ec26fe5d
KonTponbnas pabora no teme

99 "[IpsiMble ¥ TIIOCKOCTH B bubmmoreka [JOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IUIOCKOCTER"
[lepnieH IUKyYIAPHOCTD NPSMOM U

b K
23 IJIOCKOCTH: MepIEeHANKYISPHBIS nomorexa LO
https://m.edsoo.ru/b19f6a5d

MpsiMbI€ B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIEe U bu6mmoteka [JOK
NIEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble mapaienbHbie U bubnnorexa [JOK
MEPIEHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHIuKyIIpHOCTH Bbu6moteka [JOK
MPSMOU U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHmKyIspHOCTH bubmuoreka [IOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmuoreka [IOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmon bubmmnoreka HOK
MEPIIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubmuoreka [IOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp M HAKIIOHHBIE:

31 paccTosiHuE OT TOYKH J0 MIIIOCKOCTH, E::S;E;ﬁ;?gg 3c477d3
paccTostHUE OT MPSAMOM 70 TUTIOCKOCTH T '

32 [lepnieHIUKYISIp ¥ HAKIIOHHBIE: bubmuoteka [IOK
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pacCToAHUC OT TOYKHU 0 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/66fefadd

[lepnieHquKymsp U HAKIOHHBIE:

bu6nmorexa [IOK

33 paccTosiHue OT TOYKH )U:[o TUTOCKOCTH, https://m.edsoo.ru/a5b7b8ed
paccTosTHUE OT MPSMOM JI0 IIIOCKOCTH
[TeprieHAUKYISAp U HAKIOHHBIC:
34 a(i:To;IiHeYOT IT)OIIKI/I 0 TUIOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSMOM JI0 IIIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY bubnuorexa [JOK
MPSAMOU U TIIOCKOCTHIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yroi Bbu6motreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepreHANKYAAPHOCTD INIOCKOCTEH:
38 I II:SHaKH neynefl HUKYJISPHOCTH B bubmorexa OK
p vp FHEYIID ABYX https://m.edsoo.ru/ec3e2da3
TJIOCKOCTEH
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPHU3HAK MEPIIEHANKYISIPHOCTH 1B brbmmorexa LIOK
P . Y v https://m.edsoo.ru/ed9e2a8e
TJIOCKOCTEH
IlepneHAUKYISIPHOCTD MIOCKOCTEM:
40 II §3Ha1<II neynefl HKYISIPHOCTH JIB bubmorexa [JOK
poc oc e“p FHIYID ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEM
41 TeopeMa o TpEX mepneHANKYIIIpax bubmorexa [JOK
p p PHCHANKYILP https://m.edsoo.ru/e4972cdc
42 Teopema o TPEX MepIEHIUKYIAPAX bubmorexa HOK
p p PHCHAHKYILP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIIpax bubnuotexa [JOK
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KonrponsHas pabora o Temam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U

https://m.eds00.ru/9f246736

bubnunorexa LIOK

44 mrockocteil" u "Yriasl MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMU"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIC U HEBBITYKJIbIE bubmmorexa [JOK
B https://m.edso0.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yrompHas mpu3Ma; rpaHu v
OCHOBaHUS IPU3MBL; IIpsIMast U Bbu6motreka [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH MPU3MBI
47 [Tapannenenunen, TpsMOYTOJIbHBII bubmmorexa [JOK
MapajuieenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yronbHas nupammuaa,
rpaHy ¥ OCHOBaHHE TTHPAMHU/IBL;
48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTH bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MTUPaMU/Ibl; PaBUIIbHAS U yCEUEHHAS
nUpaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHILHOTO
49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma bubmuoreka [IOK
Y IIpaBUJIbHAS NTMpAMUJA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpEyToJIbHAs MUPaMHIA U
MIPaBWIBHBIN TeTpadIp; KyO
50 [IpencraBienue o npaBUIbHBIX bubmuoteka [IOK

MHOTI'OrpaHHUKax: OKTasap,

https://m.edsoo.ru/a0fdd5bf
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JOACKadIP U UKOCAJIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
IIPSIMOM, TVIOCKOCTH. DJIEMEHTBI

bu6nmoreka IIOK

51
CUMMETPUH B IUpaMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIneaax, mpaBuiIbHbIX
MHOT'OTPaHHUKAX
Beruucnenue aeMeHTOB
52 MHOTOTPAaHHUKOB: pEOpa, TraroHaan bubmorexa LOK
P $ peopd. A ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMOU
53 MPU3MBI, IUIONIAdh OCHOBAHHM bubmorexa [JOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPAMON MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MIPABHILHOM
54 MHUPAMUBI, TEOPEMA O THIOIIAAN bubmorexa HOK
p f[ - TOP m g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonrtponbHas pabota no reme bubmuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
" bubnuoreka [{OK
56 IT
onsThe 00 00BEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [{OK
7
° OOnEm npavi b https://m.eds00.ru/235171b3
N bubmuorexa [{OK
>8 OOBEM MHpaMiL https://m.edsoo.ru/fa7dfefd
59 O0BEM nupamMuIsl bubmuoteka [IOK
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https://m.edso0.ru/79¢10312

N bubnuorexa [{OK
00 O0bEM mHpamie! https://m.edsoo.ru/2faadc3f
. bu6nmoreka IIOK
o1 O0bEm mpi3mbt https://m.edso0.ru/79853608
N bu6nmoreka IIOK
62 O0bem mpr3met https://m.edsoo.ru/1e053890
N bub6nmmoreka [IOK
63 O0bem nprsmbl https://m.edso0o.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"O06BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTH3allHs 3HAHMI. bubnuoreka [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHME, 0000IIEHNE
CUCTeMaTH3alusl 3HAHHHA.
66 Brruncnenue pacCTOSHUN: MEXIY bubmuoreka [IOK
JBYMs TOUKaMH, OT TOYKH J0 MPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIJIOCKOCTH, MEXTY
CKPEIINBAIOIIUMUCS TIPSIMBIMHU
bu6nmorexa LIOK
o7 Hrorosas konTpostbHas pabora https://m.edsoo.ru/b9146bc0
IToBTOpenue, 06o0IICHNE
CUCTeMaTH3allusI 3HAHHH.
68 Brruucnenue yrios: Mexmy bubnunorexa LIOK

CKpCHIMBAOIIUMUCA ITPAMBIMHU,
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIIIOB MEXIY

https://m.edso0.ru/56765e8b
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IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10

68 ) 0
[MPOTPAMME
11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
MaMeTp; MUIOLIA/Ib IOBEPXHOCTH 1 bubmorexa HOK
A p; rioman P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U
bubmuoreka [IOK
IJIOCKOCTH; KacaTellbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol
N3ob6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwHapudeckas MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM 1 bubmuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
[umwaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnnorexa [JOK
ioua b O0KOBOW U MOTHON https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkeHne nuauHApa Ha
P ! R AP bubmuorexa [{OK
IJTOCKOCTH. Pa3BépTka muuHapa. 1

Ceuenus nunuHApa (MIIOCKOCTHIO,

https://m.edso0.ru/016e25eb
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MapayIeIbHON UIN
MEPIEeHIUKYIAPHON OCH LIMIUHAPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn

bu6nmoreka IIOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHMe U BepilInHa,

8 o0pa3yrolas U 0Ch; IJIOMIA/Ib brbmmorexa [JOK

. . https://m.edso0.ru/897dd3b2
OOKOBOM W ITOJIHOM TTOBEPXHOCTH
Y ceu€HHbII KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi]I/I}I u gOKZI:;Il bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, bubnnoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILNHY)

11 KomOuHanus ten BpameHus u bubnmnoreka HOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsrl; chepa, BnUCaHHAs B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpalIeHUs

13 [TonsiTue 06 06BéMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 0OBEMOB TeEN https://m.edsoo.ru/26a03fb7

14 O06bEM IUIHHIpa, KOHYCa buGnnorexa [JOK

https://m.edso0.ru/5513d87b
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bubnunorexa LIOK

15 O6bé
BEM LLapa H ILIOMate Chepat https://m.edsoo.ru/d189bde2
[Tono6uble Tena B MpOCTPAHCTBE.

16 CoOOTHOLIEHUS MEXKY TUIOIIAISIMU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOIOOHBIX Te

17 Konrponsnas pabora mo remam Bu6muotexa [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha m10cKoCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cno)kxeHue ¥ BRIYMTAHHUE BEKTOPOB bubmmorexa [JOK

P https://m.edsoo.ru/23f4f089

20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa LIOK

P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemrenue 3amau, cBA3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUN € bubmmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOPaMHU
KoopanuatHO-BEKTOpHBII METO
23 1} I/IpimeHI/II/I FCOMe’ll:“) MYECKHUX " brbmmorexa [TOK
PH P P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema

24 KOOPJAMHAT B IIPOCTPAHCTBE. bu6muoreka [JOK
Koopaunats! Bektopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4¥ B KOOPIMHATAX

25 Yron Mexay BEKTOpaMH. bubnuotexa [JOK



https://m.edsoo.ru/d189bde2
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

CkaisipHO€E ITPOU3BEIEHNE BEKTOPOB

https://m.edsoo.ru/725effc4

Brruncnenue yrioB Mexay

bub6nmoreka [IOK

26 IIPSMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
KonTponbnas pabora no teme

27 "BekTopsl 1 KOOPAMHATHI B bubmmorexa [JOK

" https://m.eds00.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IIEHNE 1

28 cucrtemaTtusanus 3HaHuii. OCHOBHBIE bubnuorexa [{OK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, 0600IICHNE 1

29 cucrteMaTusanus 3HaHui. OCHOBHBIS bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenue, 0600IIEHNE 1

30 cHUCTeMaTH3aIvs 3HaHWK. 3a1auun bubnuorexa [JOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEHNE U

31 cHUCcTeMaTHu3alvs 3HaHWK. 3amaun bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1

39 cucreMmaru3anusa 3HaHu. OCHOBHEIE bubnmorexa LIOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hrorosast koHTpobHAs paboTa bubmorexa HOK

https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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

34 [ToBTOpeHUE, 0600IICHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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