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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
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 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO 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 (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henemo B 10 kinacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIEC IOHATHS cTEpeoMeTpur. Touka, npsamas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsaTre 06 aKCHOMAaTHYECKOM MOCTPOCHUN CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
W CJIEJICTBUS U3 HUX.

B3anmHoe pacrmonokeHre TpsSIMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECS,
napajyieJbHble M CKpemnuBaromuecs mnpsmbeie. [lapamienbHOCTh HOPSMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: IMApPAJJICIbHBIE TMPSIMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSMbBIX; NAPaUICIbHOCTh MPSMOW M IUIOCKOCTH. YTJIBL C
COHAIPABJICHHBIMH  CTOPOHAMH; Yrod MEXAy MNOpsIMBIMA B TIPOCTPAHCTBE.
[TapaiennbHOCTh TIOCKOCTEN: MapaJuIeNIbHbIE TJIOCKOCTH; CBOKMCTBA MAPAIUICIBHBIX
mockocter. Ilpocreiiimue mpocTpaHCTBEHHBIC (UTYpbl HAa IUIOCKOCTH: TETPadIp,
Ky0, mapajuiesienune/1; IoCTPOSHHUE CCUCHUIA.

[lepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPHEHIUKYJSIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaICIbHBIC U MEPICHANKYISPHBIE K MJIOCKOCTH, MPU3HAK
MEPIEHAUKYJISIPHOCTH TIPSIMOM U TJIOCKOCTH, TEOpEMa O MPSIMON NEPIEHINKYISIPHON
IJIOCKOCTU. YTJIbI B TMPOCTPAHCTBE: Yroid MEXIYy MOpsSIMOM U  IUIOCKOCTHIO;
JIBYTpaHHBIM yroJl, JMHEWHBIM yroa JBYrpaHHoro yria. llepneHaukyisp u
HaKJIOHHBIC: PACCTOSTHUE OT TOYKUA JO IUIOCKOCTH, PACCTOSHHE OT MPSIMOM 10
IJIOCKOCTH, MPOEKIUs (UTYyphbl HA MIOCKOCTh. [leprneHauKyIsIpHOCTh IIOCKOCTEM:
NPU3HAK  NEPICHAMKYJISPHOCTHM  JBYX  ILIOCKocTed. Teopema 0  Tpéx
MEepIEHIUKYIISIpaXx.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKHU, pa3BEPTKAa MHororpanHuka. Ilpusma: n-yronbHas
IpU3Ma; TpaHU M OCHOBAHMS IPU3MBI; MpsMas W HAKJIOHHAS MPU3MBI; OOKOBas W
TOJIHAsl TOBEPXHOCTh NMpU3MBI. [lapannenenunes, mpsMOYroiabHbINA MapaiesienuIe]
u ero cBoiictBa. [Tupamuna: N-yronapHas nupamuaa, rpaHd ¥ OCHOBaHUE MTUPAMU/IBI;
OOKOBasi M MOJIHAsI TTOBEPXHOCTh MUPAMUJIbI; MIPaBWIbHAS U yCeUEHHAs MUpaMUja.
OneMeHThl Tpu3Mbl U nupaMuibl. [IpaBUSIbHBIE MHOTOTPAHHUKHU: TIOHSTHE
MPaBUJILHOTO MHOTOTPAHHWKA; TMpaBUJbHAS TpU3Ma U TMpaBUJIbHAS THPAMUIA;
MpaBUJIbHAS TPEYTroJibHAS NMHUpaMUa U MPaBWIbHBINA TeTpadp; KyO. [IpeacrasieHue
O TIPABUJILHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJeKa’Ap U uKocadap. CedeHus mpu3Mbl
Y TTUPaMUIBI.



CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUH B NMUpamMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTU M IIOBEPXHOCTM MPABUIBHOM NHUPaMUIbI, TeOpemMa O IUIOIAIn
yceuéHHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMUIbI, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAAsIMU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

IINTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4eOHOTO TMpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHUH, MpOLEIYP
IPaXIaHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COILIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHM C UX QYHKIIMAMH U Ha3HAUCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKONW HUJICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO DJTHUX JOCTIDKCHM B JAPYTMX HayKax, TEXHOJOTUAX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX [IEHHOCTEW pOCCUIICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOIO IMOBEIECHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHECHUEM JIOCTUKEHUM HAYKU U JEATEIBbHOCTHIO YUEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MaTEMaTUYE€CKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHUI; BOCIPUHUMYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:



c(OPMUPOBAHHOCTHIO YMEHHS TNPUMCHITh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpecax 3I0pOBOTr0 M 6e30macHOro 0Opasa KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO (3I0pOBOC TMHUTaHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHA U
OTJBIXa, PETYJIApHAs (PU3NYECKasi aKTUBHOCTB); (U3NIECKOTO COBEPIICHCTBOBAHUS,
IIPH 3aHATHIX CIIOPTHBHO-03/J0POBUTEIHLHOM JEATSIIEHOCTHIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMSI; HWHTEPECOM K
pa3auaHbIM chepam mpodecCHOHATBHON JEeITeTbHOCTH, CBI3aHHBIM C MAaTEMAaTHKON
U e€ MPIWIOKCHUSIMH, YMEHHEM COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIiei npodeccun
U peaJM30BbIBaTh COOCTBEHHBIC KU3HECHHBIC IIJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO
K MaTeMaTHYeCKOMY OOpa30BaHUI0 W CaMOOOpA30BAaHHMIO HA TIPOTSHKCHHH BCEU
KU3HU; TOTOBHOCTHIO K AKTUBHOMY YyYacTHIO B PEIICHWU MPAKTHUYECKHUX 3a7ad
MaTeMaTHYeCKON HapaBICHHOCTH.

IKOJIOTHIECKOE BOCITUTAHHUE:

c(OpPMHUPOBAHHOCTBIO  AKOJIOTHUECKOH KYJIBTYphl, ITOHMMAaHHUEM BIIMSHUS
COILIMAJIbHO-9KOHOMUYCCKUX IPOIECCOB HA COCTOSHHE IPHPOJHON M COIUATBHOMN
CpeIbl, 0CO3HAHNUEM TJI00ATFHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIeM; OpHEeHTAITNEH
HA TIpUMCHEHHWE MaTeMAaTHYSCKUX 3HAHWK [UIS pelieHWsl 3amaad B o0jacTu
OKpY’)KafoIlled Cpebl, IUTAHWPOBAHHS IIOCTYIIKOB M OIICHKH MX BO3MOXKHBIX
MOCJICICTBUN I OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MTPAKTHUKH, TOHUMAaHUEM MaTeMaTHICCKOM
HAyKH Kak cepbl YeTOBEUECKOU JCATCILHOCTH, ITAOB € Pa3BUTHS M 3HAUMMOCTH
JUIS pa3BUTHS ITUBUJIM3AIMH; OBJIAJICHUEM SI3BIKOM MaTEMaTHKH W MaTeMaTHYECKOM
KYJIBTYpOH KaK CpEJCTBOM ITO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MTPOSKTHYIO
Y MCCIICZIOBATEIILCKYIO JICITeILHOCTh HHANBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl y4yeOHOro mpeaMeTa

«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUsaMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie no3HaeameJibHble Oeticmaeusl, obecneyusaiom

Gdopmuposanue 6aA308bIX KOSHUMUBHBIX NPOYECCO8 00VHawuxcs (oceoenue
Memooo8  NO3HAHUS — OKpYdcaowe2o  Mupda,  NPUMEHeHUue  JI02UHEeCKUX,
UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue 1eMcTBUS:



BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O00OBEKTOB, TOHATHA, OTHOIICHWH MEXIy TMOHATHIMH; (DOpMyIUpoOBaTh
ompeneieHusl  MOHSATUW;  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOI'0 aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE U OTpUIATENbHbIC, €IWHUYHBbIC, YacTHbIE W O0OIIueE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (aKkTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKICHUSX; NPEIIaratb KpUTCPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JieaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, TMPHUBOIUTH
OpuUMepbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUA U
BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BbIOUpATh HauOoJee MNOAXOAANMN C  y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBare/bLCKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT TMO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ MW  JaHHOe,  (QOpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBIICHUS,
npoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSIMH,
npoleccamu;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
POBEIEHHOTO HAOMIOACHUS, HCCIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoIecca, a TAaKXKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undpopmaumeii:

BBIABJIATH JAeUINTH MHOOPMAIIMH, JaHHBIX, HEOOXOIMMBIX I OTBETa Ha
BONIPOC U ISl PELICHUSA 3a/1a4H;



2)

BbIOMpaTh MH(OPMALIMIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PA3TUYHBIX BUAOB U
¢dopm npencraBieHus;
CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3iuyHbIX (opmax,
WUTIOCTPUPOBATH TpapUIECcKH;
OLICHUBATD HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie  KOMMyHuKamueHuvle  Oelicmsus,  0becneduugarom

CHOPMUPOBAHHOCM COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oo1enue:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMU U
[eJIsIMHA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, J1aBaTh IOSCHEHMSI 1O XOJy pPEIICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yIIbTaT;

B X0/ie€ OOCYXKICHHsI 3a[1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
MpOOJIEMBI, PEIIaeMOl 3a/1ad, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TTOWCK
pENICHUS; COMIOCTABIATh CBOM CYXKJEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy>XMBaTh pa3IMuuMe M CXOJICTBO TMO3MUIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIIATh PE3yAbTaThl PEIICHUS 3a/1auH, YKCIIEPUMEHTA, UCCIICTOBAHNS,
MIPOEKTA; CAaMOCTOSATEIHLHO BRIOMPATh (POpMAT BHICTYILICHUS C YIETOM 3a1a4
Ipe3eHTallM U OCOOEHHOCTEH ayUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHJIHOW M WHIWBUIYATBHON
paboThl MpU pEIICHUH Y4EeOHBIX 3a7ad, MPUHUMATh 1€JIb COBMECTHOMU
NEeSATEIbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensiatb BHABI PabOT, JOroBapwBaThCs, OOCYXJaTh TNIpolEeCC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IpymnmnoBbiX (popmax paboThl (00CYyXaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIC), BBINOJHATH CBOK YacThb pabOThl M
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C IPYTUMHU YJIEHAMU KOMAH]IbI; OIICHUBATh
KauyecTBO CBOET0 BKJIaga B  OOHMMH  TPOAYKT MO  KPUTEPHSIM,
c(hopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom opmuposanue

CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzamnus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO peIIeHus C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,



apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOI
uH(pOopMaIuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU T[IO3HABATEIbHOW pediiekcud KaK  OCO3HAHMS
COBEPILAEMbIX JEHCTBUA M MBICIUTENBHBIX IPOIECCOB, UX PE3YJbTATOB;
BJIaIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysibTaTa
pelIeHus: MaTeMaTUYeCKOH 3a1auu;

e TMPEABUIETh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 337a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAWJCHHBIX OIIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHE pe3yJibTaTa I U YCIOBUAM, OOBSICHATH
NPUYMHBI JOCTWXKEHHUS WU HEJAOCTWKEHHUS Pe3ylbTaTOB JIESITEIIbHOCTH,
HaxXOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBatTh MOHITUSIMU: TOUYKA, MPSIMasi, IJIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU W CIEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

OrneprpoBaTh MNOHATHIMU: MAPATUIEIIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEH.

KnaccudunupoBaTh B3aMMHOE pacloONIOKEHUE TPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JTBYTPAHHBIN YTOJl, TPaHU JIBYTPAHHOTO yTria, pedpo
IBYIPAHHOTO yIja; JIMHEHHBIA Yrosl JBYIPAaHHOTO YyIja; TrpagycHas Mepa
IBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHMK, BBINYKJIBIA W  HEBBITYKJIIbIN
MHOTOTPAaHHHMK, JIEMEHTHI MHOTOIpaHHUKA, MPABUILHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MHUpaMuja; MPU3MA,
MPSIMOYTOJIbHBIN TIapalIeNIenune I, Kyo).

KinaccudunmpoBaTs MHOTOTpaHHUKH, BBIOUpasi OCHOBAHUS ISl KilacCU(pUKaIUn
(BBIMTYKJIBIE M HEBBIMTYKJIbIE MHOTOTPAHHUKH; TIPABUJIbHBIE MHOTOTPAHHUKHU; MPSIMBbIC
Y HaKJIOHHBIC MPU3MBI, MapaJJICICIIUIIC bl ).

OrneprpoBatTh NOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBIICHATH TPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.



CtpouTh CE€4eHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3a1aun Ha HaXOKJEHUE NEOMETPUYECKHUX BEJIIMYMH 110 0OpasliaM WU
aNropuT™MaM, MPUMEHSS UW3BECTHBIE AHAJUTUYECKUE METOAbl IMpPU PELICHUU
CTaHAAPTHBIX MAaT€MaTUYECKHX 3aJad Ha BBIYHMCICHHE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSMOM, OT TOYKH JI0 IJIOCKOCTH, MEKTy CKPEIIUBAIOIINMHUCS
OPSIMBIMHU.

Pemarp 3aaun Ha HaXO0XKJEHUE F€OMETPUUECKHMX BEJIIMYMH 110 0OpasliaM WiIH
aNropuT™MaM, MPUMEHSS UW3BECTHBbIE AHAJUTUYECKUE METOAbl IMpPU PEIICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3aJa4 Ha  BBIUYMCIEHUE  YIJIOB  MEXKIY
CKPEILMBAIOIIMMUCSA  NPSIMBIMH, MEXIY HOpsIMOM U  IUIOCKOCTBIO,  MEXIy
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIOMIAM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
nupamujia) ¢ MpuMeHeHueM (HOpMyJl; BBIYUCIIATh COOTHOLIEHUS MEXAY IJIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBarh MOHATHUAMM: CHUMMETpPHS B IPOCTPAaHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPOPETHPOBATH MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX.

[IpuMeHsTh reoMeTpuuecKre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3aj1ad,
MIPEANOJIATA0IINX HECKOJIBKO IIaroB PEIICHHUs], €CJIN YCIOBHSI IPUMEHEHUS 3a/1aHbI B
ABHOU opme.

[IpuMeHsATh  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPY PELICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pEalbHbIC
CUTyallUM M TPUMEHSITh HU3YUYEHHBIE MOHATHS B TMIPOLIECCE IOMCKA PELIECHUs
MaTeMaTH4eCKH cHOpPMYIUPOBAHHON MTPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/layu, CBA3aHHbIEC C HAXOXKIECHUEM T€OMETPUUECKUX BEIHYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4yecTBo yacos DJIeKTPOHHbBIE
HaunmeHnoBanue
Ne (mudposbie)
n/m Pa3eJIOB M TEM Beero KonTtpoJbHbie IIpakTHyeckue o0pa3oBaTe/IbHbIE
nporpaMmmbI padoTbl padoThI
pecypcbl
1 Bsenenue B 10 bu6nuoreka [IOK
CTEPEOMETPHUIO https://m.edsoo.ru/1c209e37
[IpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
2 HapaJ'IJ'IIe)J'ILHOCTb 12 1 bubsmorexa [IOK
P https://m.eds00.ru/1c209e37
MPSAMBIX U
IUIOCKOCTEH
IleprneHIUKYISIPHOCTD
3 I }II)MHXHH y P 12 bubnnoreka IIOK
p . https://m.edso00.ru/1c209e37
IIOCKOCTEH
Vsl Mex
4 MIPSIMBIMH jy 10 1 bubmorexa HOK
p https://m.edsoo.ru/1c209e37
IUIOCKOCTSIMH
bubnuorexa [JOK
5 M 11 1
HOTOTPAHHHIIH https://m.edsoo.ru/1c209e37
6 O0BEMBI 9 1 bubmuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/1c209e37
IToBTOpEHME:
7 CEYCHHUS, PACCTOSHUSA 4 bubmorexa [JOK
b https://m.eds00.ru/1¢209e37
U yTJIbI
OBIIEE KOJIMYECTBO
- 68 4 0

YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpaHcTBo. IIpaBuiia
1 1/1506 I;)KGHI/HI Ha pI/IC Kax: 1 bubmorexa HOK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapauIeIbHbIX IPSIMBIX (OTPE3KOB), 04.09
CepeIMHBI OTPE3Ka '
[TonsaTHA: nepecekarommecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS IIPSIMAst 1 bubmorexa HIOK
» TIep p 06.09 https://m.eds00.ru/2d8a9c99
H IJIOCKOCTE
[TonsaTHA: nepecekarommecs
3 IUIOCKOCTH, IIEPECEKAIOIIMECS IPSIMAsT 1 bubmorexa LIOK
- 11ep p 11.09 https://m.edsoo.ru/db685e73
U IIOCKOCTH
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha TPOCKIIMOHHBIX 13.09 https://m.edsoo.ru/a63959%d
gepTexax '

HavanwsHbie cBeneHus 0 Kyoe u
5 MUpaMHUIE, UX PA3BEPTKU U MOJEIIH 1 bubmorexa LIOK
p > 11X pasBep ' 18.09 https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
6 HavanwsHbie cBeneHNs 0 Kyoe u 1 20.09 bu6nunorexa LIOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnnst MHOTOIpaHHUKOB

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

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPUU: AKCHUOMBI bubmmorexa HOK
p p pHi: 25.09 https://m.eds00.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEICTBUSL U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
p p pHit: 27.09 https://m.edso00.ru/239c8ch4
CTEPEOMETPUH U CIIEICTBUA U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa LIOK
p p pHit: 02.10 https://m.edso00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmorexa LIOK
p p pH: 04.10 https://m.edso00.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEepEeCeKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHbBIE U CKPEIIMBAIOIINECS 09.10 https://m.edso0.ru/1a2520f6
npsiMbIe '
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiyICJIbHBIC IIPAMBIC B bubmotexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX 11.10
MIPSIMBIX '
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamtensHOCTE IPSIMON U 16.10 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH '
bubnmnorexa [JOK
14 VYTl ¢ COHANpaBIeHHBIMU 18.10 !

https://m.edso00.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B 23.10 bubnmnoreka HOK
IPOCTPAHCTBE ' https://m.edso0.ru/fe733862
VYron Mexay nNpsMbIMU B bubmmoreka [JOK
16 25.10
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmnenbHOCTb MIIOCKOCTEM: 06.11 Bu6muotexa [JOK
MapajieabHbIE IIJIOCKOCTH ' https://m.edso0.ru/2e18f255
bubnuoreka [{OK
1 i i 08.11
8 CaolicTBa napamieiabHbIX IIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiiimme npocTpaHCTBEHHBIE
19 (Gurypsl Ha IJIOCKOCTHU: TETPAd bubmmorexa [OK
P - TETPaIp, 13.11 https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
bubnuoreka [{OK
2 II 7| 15.11
0 OCTpOSHHS Ceeritl https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 II 7| 20.11
OCTpOCHHS Ceeri https://m.edsoo.ru/ec26fe5d
Kontponbnas padota Nel o reme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpancTse. [lapamiensHOCT 9911 https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJI0CKOCTEN" '
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 HJI(I))CKOCHTI/I'}l;e I:;'IGH WK IJ)'IS{ HBIC bubmmorexa [TOK
- HICPTIEHANIKY AP 27.11 https://m.edsoo.ru/b19f6asd
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIE U 29.11 bubmuoreka [IOK
MEPIEHIUKYISPHBIE K INIOCKOCTH ' https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapaenbHble U 04.12 bu6muoreka [JOK
MEPIICHAUKYIISIPHBIE K INIOCKOCTH ' https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHuKyIsspHOCTH 06.12 bu6muoreka [JOK
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https://m.edsoo.ru/ba545966

IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH 11.12 bubnmnoreka HOK
IPSMOH U IIOCKOCTH ' https://m.eds00.ru/79165d15
Teopema o npsmoi bubmmoreka [JOK
28 . 13.12
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087
Teopema o npsimMoit Bu6muotexa [JOK
29 . 18.12
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsimoit 20.12 bubanorexa [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH ' https://m.edsoo.ru/7d18834b
[leprieHIUKYNSIp U HAKIOHHBIE:
31 a(i:TO}IiI/IGYOT 501110/1 0 MJIOCKOCTH bubmmorexa LIOK
p Jvl > 25.12 https://m.edso0.ru/33c477d3
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
[TeprieHIUKYIISIp M HAKIIOHHBIC:
32 aCPCTos{HHeYOT IT)quH JI0 TJIOCKOCTH bubmmorexa [IOK
P g i 27.12 https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
33 aCI::TOSIHI/IGYOT EO‘IKI/I JI0 TTIOCKOCTH bubmorexa LOK
p g i 10.01 https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT PSIMOM 10 TUIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
34 acchosIfmeYOT l;quI/I 0 TTOCKOCTH bubmmorexa [JOK
p il ’ 15.01 https://m.edsoo.ru/dbee22bc
paccTosiHue OT PSIMOM 10 TUIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: Yroa MEXIY 1701 bubnmnorexa [JOK
IPSMOM U TIOCKOCTBIO ' https://m.eds00.ru/6b61b2b4
36 JIByTpaHHBIN yroJl, JMHEHHBIN yroa 29 01 bu6muoreka [JOK
JBYTPAHHOI'O yIJa ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi 24.01 bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bubnunoreka LIOK

38 TpH3HaK HeupHeHHHKyMpHOCTH JBYX 29.01 https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[TeprieHAMKYAAPHOCTD IIOCKOCTEM:
39 HpESHaK HegnegﬂnKynﬂpHOCTH IBYX bubmorexa LIOK
. 31.01 https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEHN
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
40 MIPU3HAK TIEPIICHIUKYISIPHOCTH ABYX bubmmorexa [JOK
. 05.02 https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEH
N bubnuoreka [{OK
41 Teopema o TpEX mepreH Ky Ipax 0702 https://m.edsoo.ru/e4972cdc
N bubnuoreka [{OK
42 Teopema 0 TpEx mepren Ky ipax 1202 https://m.edsoo.ru/52188a7d
N bubnuorexa [IOK
43 Teopema 0 TpEx mepren Ky pax 102 https://m.eds00.ru/9f246736
Kontponbnas pabora No2 o temam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U bubmmnoreka HOK
mockocTeil" u "Yriasl MeXITy 1602 https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JI€MEHTHI MHOTOTPaHHUKA, BBITTYKJIbIC bubnmnorexa [JOK
Y HEBBINYKJIbIE MHOTOTPAHHUKH; 21,02 https://m.edso0.ru/2d24e873
pa3BEpPTKa MHOTOTPaHHUKA
[Tpu3ma: N-yronbHas npu3Ma; TpaHu |
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U 26.02 https://m.edsoo.ru/b4ad63ad
TTOJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN 28.02 bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683
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48

49

50

[Mupamuya: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas ¥ MOJTHAS TIOBEPXHOCTh
UPaMU/Ib; IPABUIIbHAS U yCeUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUILHOTO
MHOTOTpaHHHKa; IPaBUIbHAS IpU3Ma
Y TIPaBUJIbHAS MUPAMUJIA; IPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

05.03

07.03

12.03

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMHUJAX,
napajuleJIenuIenax, NPaBUIbHbIX
MHOTOTpaHHUKAX

Briunciienue 32j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

14.03

19.03

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIOMNIAh OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTU
IIPSIMOY IIPU3MBI

21.03

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157
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[Tnouianp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPaBUIBHON MHUPaMU/IbI,

bubnunoreka LIOK

54
Teopema O IJIomaaIu OOKOBOM 02.04 https://m.edsoo.ru/5603e30b
MMOBEPXHOCTH YCEYEHHOU TUPAMHU/IBI '
55 KonrtponsHas padora Ne3 mo reme 04.04 Bu6muotexa [JOK
"MHOrorpaHHuKH" ' https://m.edso0.ru/a95f5c04
. bu6nmoreka IIOK
09.04
%6 Housie 06 obpEme https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
11.04
> Omem Hpavib: https://m.eds00.ru/235171b3
N bubnnorexa [JOK
16.04
58 OOnEM mupamue! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
18.04
59 OOnEM mupamue! https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
23.04
60 OOnEM mupamue! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
25.04
61 OOBEM mp3MEI https://m.eds00.ru/79853608
N bubnuoreka [{OK
30.04
62 OOBEM mpu3MEI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
02.05
63 OOBEM mpH3MEI https://m.edsoo.ru/482d3f51
64 KonTponbnas padota Ne4 no teme 07.05 bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" ' https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cucreMmaru3anus 3HaHui. [Toctpoenue bubmorexa HOK
. H ’ P 14.05 https://m.edsoo.ru/098bedad
CCUCHHUHN B MHOI'OI'PAHHUKE
66 [ToBTOpenue, 0600IICHNE 16.05 bubmorexa HOK

https://m.edsoo.ru/f7792ba9
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67

68

cucTeMaTu3alus 3HaHHM.
Brrunciienue paccTosSHUN: MEXKIY
JBYMSI TOUKaMH, OT TOYKH J0 MPSMOH,
OT TOYKH J0 IJIOCKOCTH, MEXKY
CKpEUIMBAIOIIUMHUCS IPSIMbIMU

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.
Beruncnienue yriioB: Mexuy
CKPEILIMBAIOIIIMHUCS TPSIMBIMH,
MEX]Ty TIPSIMOM M IUIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YITI0B MEXIY
IUIOCKOCTSIMHU

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HaHHH.
Brruuciienue yrioB: Mexy
CKPEIIHUBAOIIUMUCS TTPSIMBIMH,
MEXy NPSAMOM U IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY
IIOCKOCTSMU

21.05

23.05

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

bubmuoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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