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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro YpoBHS st
oOyuaronuxcst 10 kmacca  pa3pabortana Ha  ocHoBe  DenepanbHOro
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHUMW, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOyuaronmxcs, GopMupoBaHUs (DYHKIHMOHATHLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SBICHUW M TPOIECCOB PEATbHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCS OAHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHus  jAelcTBUTENbHOCTU.  OmepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y 0OyYaromuXcsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKHUE YMEHUS, CBS3aHHbBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
W U3y4aTh pa3HbIC SBJIICHHUS OKPYKAIOMIETO MUPa,;

e (opmupoBaHme yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj1ay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcsi, MO3HABATEILHON  AKTUBHOCTH,  HCCIEIOBATEIHCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUHU NPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0Opa3a NPOBOJIUTCA C OMOPOW Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaeHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHETro 00111ero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenune reometpun oTBoaUTCS 2 9aca B Henenro B 10 kiacce, Bcero - 68
y4eOHBIX YaCOB.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YrOJ, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPHU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJIHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

IHJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHS IMPOTPaMMbl Yy4EOHOTO TpeaMeTa
«MareMaTruka» XapakTepU3yrOTC:

I'paknanckoe BocnMTaHUe:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUUA O0YYAIOIIETOCs KAaK aKTUBHOI'O
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MATEMATHUKH, IICHHOCTHBIM OTHOILICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
AKOHOMHMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMsI, DATHUYECKOIO  IOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHN, pacCyX ICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 06e3omacHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS



K CBOEMY 3JI0POBbIO (30pOBO€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJsipHas duznueckas aKTUBHOCTB); ¢buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu30BbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAINPABIECHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO HIKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAIIBHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [JI1 PELICHUs 3a7ady B
0o0JaCTH  OKpYy’Karomieil cpepl, ITUTAHUPOBAHMSI TOCTYNKOB M  OIEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU [T OKPYKAIOLIEH CpEabI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOM HaykKu Kak cdepbl UYeTOBEYECKOM JEesSTEIbHOCTH, STamoB €
Pa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AEATEIBbHOCTD
VH/IMBUIyaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHLIMU OetiCMBUIMU.

1)  Vuusepcanvhvie  noznasamenvHvle  Oelcmeus, — 00eCneuuU8arOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcamwe2o  Mupa;  npumMeHeHue  J102UHeCKux,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue aeficTBusA:



BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTIpENICICHUS]  TOHSATHH; YCTaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKalyy, OCHOBAaHUS JUIsi OOOOULIEHUST M CpPAaBHEHMS, KPUTEPUU
MPOBOJIMMOTIO aHAJTN3A;

BOCIIPUHUMATh, (QOpPMYyJIUpOBaTh U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

BBISIBJIAITH ~ MAaT€MaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJCHUSX U YTBEPKIACHUSX;
npeagaraTb  KPUTEPUU IS BBISIBICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBONUTD CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHUYECKHUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 perieHus ydyeOHOUM 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpATh Hawboyiee MOAXOASIIIUNA € YYETOM
CaMOCTOSITENTHHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUUE, MpodIemMy,
yCTaHABIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOAUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJICHUSA, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh 0OOOIIEHHS W BBIBOJIBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TaKKe BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmeii:

BBIABJISITH I[e(bI/II_II/ITBI HH(bOpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U IJIA pCIICHUA 3ada4U,



2)

BbIOMpaTh ~ MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIWYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,
CTPYKTYpUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwle Oelicmeus, o0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIIPUHUMAaTh M  (QOPMYyJIHpPOBaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTAX, /1aBaTh IOSCHEHHS I10
X0y pelIeHUs 33a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI I10 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSMH APYIHX
YYaCTHUKOB JAHasiora, oOHapyXUBaTh pa3iu4yMe U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI popme GpopMyIUpOoBaTh pa3HOIIIACHsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pPEIIeHUs  3aJa4yd,  DKCIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI MPHU pelieHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pactipeaeNsaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJISITH IJIAH, AITOPUTM PEIICHUS 33]]a4H, BBIOUPATh CIIOCO0 perieHus
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENHLHON pedieKcuH Kak OCO3HaHUSs
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJbpTaTa peleHus MaTeMaTUYeCKOon 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIHM W YCIOBHUSAM, OOBSICHATH
IPUYHHBl JTOCTHIKEHUS WIM HEIOCTH)KEHMSI PE3yJIbTaTOB JEATEIBHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX TPU PEUICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSIMU: MAPAUICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTOCKOCTEM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M INIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh TMOHSATUSIMU: ABYTPAHHBIA YIroJl, TpaHU JBYIPAHHOTO YIJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM Yrojl ABYTPAHHOTO yTJia; TpajaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBITYKIIbIHA
MHOT'OTPaHHHUK, JJIEMEHThI MHOTOIpaHHUKA, MPAaBUILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIIe I, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, TPaBUJIbHbBIC
MHOT'OTPAHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJlIeTISITUIIC bl ).

OnepupoBatTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUST CEYCHUH, HCTIONMB3YSI METO/I CIICIOB.

CtpouTh CceY€HHUS] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBINIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BHUI
CBEpXY, COOKY, CHU3Y.



PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKHE METOABl IIPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS MTPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNTOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI IMPHU PEIICHUH
CTAaHJAPTHBIX ~MATEMATHYECKUX 3aJa4 HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKpPCLIMBAIOIIMMHUCS TPAMBIMU, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbruucniate 00bEMBI U TUIOLIAAN TOBEPXHOCTE MHOTOIPAHHUKOB (TIpH3Ma,
nupamMpga) ¢ OpuMeHeHueM (GOpMyJl; BBIUHMCIATH COOTHOLIEHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LEHTP, OCh U MJIIOCKOCTh CHUMMETPUHU (PUTYPHI.

W3BnekaTh, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl i PEUICHUs] CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBHS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTE NpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHM, MHCCIEAOBaTh MOCTPOCHHBIE MOJAEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 8
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 HepneHnmfyns{pHOCTL IPSMBIX U 10 1
IUIOCKOCTEH
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 1
5 [leprieHAMKYISAPHOCTH MIOCKOCTEN 1
6 MHororpaHHuKu 11 1
7 OOBEMBI MHOTOTPAaHHUKOB 10 1
8 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabubie
padoThI

JlaTa
H3y4eHust

OCHOBHBIC TIOHSTHSI
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocrpancTso. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300pakeHUs IIIOCKOCTEH,
napajuIeNIbHBIX MPSMbIX
(OTpe3KOB), cepearHBI
oTpe3Ka

[TonsaTnsa: nepecekaromuecs
TUIOCKOCTH,
MepECeKArOIINecs npsmast U
TUIOCKOCTh

06.09.2023

08.09.2023

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
Hn300pakeHUE
MHOT'OTPaHHUKOB Ha
pUCYHKaX, Ha
MPOEKLUOHHBIX YEPTEKAX
HavanwsHbie cBeneHus 0 KyOe
U NIUpaMuJe, UX pa3BEPTKU U
moaenu. CeueHUs
MHOT'OTPaHHUKOB

13.09.2023

15.09.2023

Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

20.09.2023

ITousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

B3aunmHoe pacnionoxenue

IPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroluecs,

22.09.2023

27.09.2023



napajuiebHbIC U
CKPEIIMBAIOIINECS TIPSIMbIE
Ilonstue 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

HapaJ'IJ'IeJ'IBHOCTI) IMPpAMBIX U

IUIOCKOCTEH B IIPOCTPAHCTBCE:

napaJijiCJIbHBIC ITPAMBIC B
IIPOCTPAHCTBE;
[apalIeIbHOCTb TPEX
IIPSIMBIX

29.09.2023

04.10.2023

10

11

12

HapaJ'IJ'IeJ'ILHOCTB MIPpAMBIX U

IUIOCKOCTEH B IIPOCTPAHCTBE:

[TapamienbHOCT IPSIMON U
IUIOCKOCTH
VYTIIBl ¢ COHANpaBICHHBIMU
CTOpPOHAMHU

Yron Mexay npsiMbIMU B
MIPOCTPAHCTBE

06.10.2023

11.10.2023

13.10.2023

13

14

15

VYros Mexay NpsIMBIMU B
MIPOCTPAHCTBE

ITapamiensHOCTD
IIJIOCKOCTEM: NapaljiebHbIe
IJI0OCKOCTH

CBoiicTBa napamienbHbIX
IJIOCKOCTEN

18.10.2023

20.10.2023

25.10.2023

16

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

27.10.2023

17

18

IIpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’p,
KyO, mapaJienenumnes

[TocTtpoenue ceuenuit

08.11.2023

10.11.2023

19

20

[Toctpoenue ceuennit

KonrtponsHas pabora no
teme "[IpsiMbIe U TITOCKOCTH
B IIPOCTPAHCTBE.
[TapamiensHOCTh IPSIMBIX U
IJI0CKOCTEN"

15.11.2023

17.11.2023




21

[lepneH UKy IApHOCTD
IIPSIMOM U TUIOCKOCTH:

MEpIEHIUKYIISIPHBIC IIPSMBIE

B [IPOCTPAHCTBE

22.11.2023

22

23

24

[IpsiMble apasienbHble U
MEPIEHIUKYIISIPHBIE K
IJI0OCKOCTH

[Ipsimble napasuienbHbIe U
MEePIEeHIUKYIISIPHbIE K
IJIOCKOCTH

[Tpusnak

NEpNCHAUKYJIISIPHOCTH
HpHMOﬁ H IINIOCKOCTH

24.11.2023

29.11.2023

01.12.2023

25

[Ipu3nak
HEPIEHIUKYJISIPHOCTH
IIPSIMOMN U TUIOCKOCTH

06.12.2023

26

[Ipu3nak
NIEPIEHIUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

08.12.2023

27

28

29

30

31

32

Teopema o npsimoit
NEPIEHIUKYIISIPHON
IIJIOCKOCTH

Teopema o npsamon
MIEPIEHIUKYJISIPHOM
IIJIOCKOCTH
[lepnenaukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH
Ilepnennukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH
[lepnennukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 IIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH
Ilepnennukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT

13.12.2023

15.12.2023

20.12.2023

22.12.2023

27.12.2023

10.01.2024



TOYKHU 10 TUIOCKOCTH,
paccTosHuE OT IPSIMOM 110
MIIOCKOCTH

33

34

35

VYTIubl B IPOCTPAHCTBE: Yrol
MEXIy NPSMOU U
IIJIOCKOCTBIO

VYTIbl B IPOCTPAHCTBE: YroJl
MEXy TIPSAMOU 1
IIJIOCKOCTBIO

JIByTpaHHBIN yroJl,
JIMHEHHBIN yron
JBYT'PAHHOIO yrIjia

12.01.2024

17.01.2024

19.01.2024

36

JIByTpaHHBIN yroul,
JIMHENHBIN yron
JBYT'PAHHOIO yrIjia

24.01.2024

37

[lepneHuKyIIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

26.01.2024

38

39

40

[lepnieH MKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHINKYISIPHOCTU ABYX
IIJIOCKOCTEN
[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHINKYISIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o Tpéx
MEPIEHIUKYIISIpax

31.01.2024

02.02.2024

07.02.2024

41

Teopema o Tpéx
NEPIEHIUKYIISIpax

09.02.2024

42

43

44

Teopema o Tpéx
MePIeHIUKYIIsIpax
KonrtponsHas pabora no
TeMaM
"[lepneHIUKYISAPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"V sl MeXy NPSMBIMU U
I0CcKOCTAMU"

IlonsTre MHOTOT PpaHHHKA,
OCHOBHBIC 3JICMCHTBI

14.02.2024

16.02.2024

21.02.2024




MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE
MHOTOI'PAHHUKU; Pa3BEPTKA
MHOI'OTpaHHUKA

45

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajulelIenuIes U ero
CBOMCTBA

28.02.2024

46

IIpusma: N-yrosbHas
IIpU3Ma; TPaHU U OCHOBAHMS
IIPU3MBI; IIpsIMas U
HaKJIOHHAs [IPU3MbI; OOKOBast
U IIOJIHASI IOBEPXHOCTh
IIPU3MBI

01.03.2024

47

[Tnomanp 60koBOM
MMOBEPXHOCTHU U MMOJHON
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOLIAb
OCHOBaHMH, TeOpeMa O
OOKOBOI1 TOBEPXHOCTH
MPSAMOU MPU3MBbI

06.03.2024

48

49

50

[Inpamua: N-yrosapHas
nMpamMuia, TpaHy u
OCHOBaHUE MUPAMUJIBL;
OOKOBast ¥ MOJTHAs
MIOBEPXHOCTh TUPAMHU/IBL;
NpaBUJIbHASA U yCeUEHHAs
nupamuia

[Tnomans GokoBOM
IIOBEPXHOCTU U MIOBEPXHOCTH
MIPaBUIIBLHOM MUPaMUIBI,
TeopeMa O Iiouiaan
OOKOBOI1 TOBEPXHOCTH
YCE€YEHHOU MUPAMHU/IbI

IIpaBunbHBIE
MHOT'OTPAHHUKHU: ITIOHATHE
IIPaBUIILHOTO
MHOT'OTPaHHUKA; IPABUJIbHAS
MIpU3Ma U MpaBUJIbHAS
MApaMuUJa; IpaBUIbHAs
TpeyroibHas NUpaMuaa u
NPaBUIIBHBIN TeTpasap; KyO

13.03.2024

15.03.2024

20.03.2024



IIpaBunpHbIE
MHOI'OTPAHHUKH: ITIOHATHE

MIPABHIILHOTO
51 MHOTOTpaHHHKA; PaBUIIbHAS 1 99 03.2024
pu3Ma U NpaBuiIbHast
UpaMuia; TpaBUIIbHAS
TpeyrojbpHas MUpaMua u
MIPaBUIIBHBIN TE€Tpadap; KyO
[IpencraBnenue o
52 HPABHIBHRX 1 03.04.2024
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJIEKa’p U UKOCAdIP.
Brrunciienue 3nemMeHToB
53 MHOT'OTPaHHHUKOB: pEOpa, 1 05.04.2024
JaroHalu, YIJibl
54 Kontposnbnas pabota mo 1 10.04.2024
teMe "MHororpaHHuKu"
55 [TonsTre 06 06bEMe 1 12.04.2024
56 O0BEM TUPAMHUTBI 1 17.04.2024
57 O0BEM TUPaMuIBI 1 19.04.2024
58 OO0BEM TUPAMHUTBI 1 24.04.2024
59 OO0BEM TUPAMHUTBI 1 26.04.2024
60 O0BEM npu3MBbI 1 01.05.2024
61 O06BEM IPU3MBI 1 03.05.2024
62 O0BEM npu3MBbI 1 08.05.2024
63 OO0BEM TTPU3MBI 1 10.05.2024
KonTponbnas pabota mo
64 teMe "O0BEMBI 1 15.05.2024
MHOTOTPaHHUKOB"
[ToBTOpEeHuEe, 06001IEHNE
65 CUCTeMAaTH3aIIHs 3Ha£n/11?1. 1 17.05.2024
[Toctpoenue ceueHui B
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE
CUCTEeMAaTH3aIHsI 3HAHWH.
Brrunciienue pacctossHuii:
66 MEXJ1y IBYMSI TOUKaMH, OT 1 99 05.2024

TOYKHU O HpﬂMOfI, OT TOYKH
A0 IIIOCKOCTH, MCIKIY
CKpCIIUMBAOIIUMHUCA
MMpsAMBIMHA




[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALUs 3HAHUMN.
Brruucnenue yrios: Mexuay
CKPEILMBAIOIIUMUCS

. 1 24.05.2024
HPSIMBIMH, MEKAY IPAMON U

67

IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YTJIOB MEXKIY
IIJIOCKOCTSIMU

Hrorosas KOHTPOJIbHAasA

68 1 1 24.05.2024

paborta

OBILIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 08 >




