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HoBomaxtunck 2024
TMOSICHUTEJIBHAA 3AIINCKA

['eomeTpusi kKak OAMH M3 OCHOBHBIX PAa3/EJIOB IIKOJbHOM MaTEMaTHKHU, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh W3YYCHHE CBOWCTB W pa3MepoB (UTYp, UX OTHOIICHHA W B3aUMHOE
pacroyio)xeHre, OINMUPASTCS Ha JIOTHYECKYIO, JIOKa3aTelbHYI JHWHUIO. L[eHHOCTh wu3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKII0YAETCs B TOM, YTO O0YJaroIuiics
VUHUTCSI TPOBOAMWTH JIOKAa3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUYCHHUS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPHPHUMEPHI K JIO)KHBIM, MPOBOAUTH
pacCyXJIeHHs «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, ()OPMYIHPOBATH OOpaTHBIE
YTBEPKJICHHUSI.

Bropoil nenbo u3ydeHuss reOMETPUM SIBIISIETCSL UCIIONIB30BaHUE €€ KaK MHCTPYMEHTA IIPU
pPElICHNH KaK MaTEeMaTHUYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMXCS B PEAIbHOU
Ku3HU. OOYyYarolmuiicss OMKEH HAYYUThCS OINPENEIUTh T'€OMETPHUECKYIO (HUrypy, ONUCATh
CJIIOBaMHU JAHHBIA 4YEPTEK WIM PUCYHOK, HAWTH IIOIAAb 3EMEJIBHOTO Y4YacTKa, pacCUMTaThb
HEOOXOJUMYIO JUJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMIIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHASI JIUHUSA B U3YYEHUU IE€OMETPUHU.
IIpu pemenun 3amad  NPAKTHYECKOTO  XapakTepa OOydalolmMiiCs  YYUTCS  CTPOHUTH
MaTEeMaTUYECKUE MOJEIN pEAIbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYMCIEHUS U
OLICHUBATh aJICKBATHOCTb ITOJIyYEHHOT'O PE3y/IbTaTa.

KpaitHe Ba)XHO MOMYEPKUBATH CBSI3M TEOMETPUHM C APYIUMH YYCOHBIMH TpPEIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  (GUryp W TOHSATHIH,
JIEMOHCTPUPOBATH TPUMEHEHHE TTOTYYCHHBIX YMEHUH B (PU3HMKE U TEXHUKE. DTU CBSI3U HanOoJee
SIPKO BHJIHBI B TeMaX «BekTope», « TpUroHOMETpHUYeCKHE COOTHOIICHHS», «MeToa KOOpAMHATY
u «Teopema ITudaropay.

YueOHbIit Kypc «l'€oMeTpus» BKIIOUYAET CIICAYIONIME OCHOBHBIC Pa3/Ciibl COICP>KaHMUS:
«['eomerpuueckne ¢urypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYMHY,
«/lexapTOoBBl  KOOpAMHATBI Ha  INIOCKOCTW», «BeKTopwl», «/IBMKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00U».

Ha u3yuenue yuebHoro xypca «I['eomerpusi» orBoautcst 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Hezento), B 8 kitacce — 68 yacoB (2 yaca B Hezleno), B 9 kimacce — 68 gacoB (2 yaca B
HEJIEIIO).

B 2024-2025 y4ebroMm roay OyaeT mpoBeneHo B 7 kiacce — 66 yacoB, B 8 kiacce — 66
JacoB, 9 kitacc — 66 gacos, T.k. 01.04, 01.05, 08.05 — BeIXOAHBIE JHH.

COJEP)KAHUE OBYYEHUA

7 KUIIACC

Hauanpubele nonsaTus reomerpuu. Touka, mpsimMasi, OTPE3OK, Jyd. YTos. Buasl yrios.
Beprukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYroJIbHUK.
[TapamienbHOCTh U IEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeETpHH. [Ipumepsl cuMMmeTpun
B OKPY’KaIOIlIEM MUDE.

OCHOBHBIE TOCTPOEHUSI C TOMOIIBI0 WTUPKYJIss M JuHeWku. TpeyronbHuk. Bricora,
MeraHa, OMCCeKTprca, HX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbpHUKA.



CpoiicTBa W TpU3HAKUM PaBHOOEAPEHHOTO TpeyrosibHUKa. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajlelbHbIX NpsMbIX. CymMMa YIJIOB TpeyrosibHHKa. BHeliHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrosbHUK. CBOWCTBO MeIUaHbl NPSIMOYTOJIBHOTO TPEYrOJbHUKA,
NpPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MpPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssmoyrosbHBIN TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reoMeTpUu: HEPABEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM yIiie U OONbIICH CTOpOHE TpeYronbHUKA. [leprneHIuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe mecto TodeKk. buccekTpuca yria W CEepeUHHBIA MEPNEHAUKYISAP K
OTpE3KYy KaK Fr€OMETPUYECKHE MECTA TOYEK.

OKpY)XKHOCTh M KpYI, XOpAa M JuUaMeTp, WX CBOMCTBA. B3anmHoe pacnosioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cekymasi K OKpyKHOCTH. OKpy>KHOCTb, BIIMCaHHasl B
yroi. BnimcanHas u onmcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYerpipéxyronsauku. [lapamienorpamMm, €ro mnpu3Haku U CBOMcTBAa. YacTHbIE cilydan
napajuieJIorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), WX MPU3HAKA M CBOMcCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenus Menuansl. LleHTpanbHas cummerpusa. Teopema Daneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue nMHUM TPEeyrojabHUKa U Tpaneuuu. [{eHTp macc TpeyrojapHHUKa.

[Tomobue TpeyroabHUKOB, KOdPduiueHT mnomaodus. [IpuzHaku momgoOust TPEyroibHUKOB.
[Tpumenenue no1o6ust P PEHICHUH MPAKTUUYECKHUX 3a/1ad.

CpoiicTBa muomazneit reomerpuueckux ¢Guryp. @opmynbl Ais MIIOMIATN TPEYrojJbHHKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMAACH OI00HBIX UTyp.

Brruucnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema IIudaropa. Ilpumenenue teopembl [ludaropa mpu pemieHUH NPAKTHUYECKUX
3az1ad.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOr0O yria IpsSMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brnucannble W LIEHTpabHBIE YTJIBI, YTOJ MEXIY KacaTeIbHOW M XOPAOW. YTIBI MEXKIY
XOpJAaMu U CEeKyllMMHU. BrniMcaHHble UM  ONMCaHHBIE YETBHIPEXYTOJIBHHUKH. B3anmHoe
pacrnoiokeHne IBYyX OKpyxkHocte. Kacanme oxpyxknHocted. OOmme KacaTelbHbIE K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TtanreHc yrinoB or 0 npo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. POPMYIIBI IPUBEACHHUS.

Pewenne TpeyronpHukOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemnienue
MPAKTUYECKHX 3aJ1a4 C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momobwus. [1omo6me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o nmpousBeACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmuHa (MOIynb) BEKTOpa, COHANpaBlI€HHBIE BEKTOPBI, MPOTUBOIOJIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ NMPOU3BEAECHNUE BEKTOPOB, IPUMEHEHNUE AJI1 HAX0XKAECHUS JUIMH U YIJIOB.

JlekapTOoBbl KOOpJIMHATBI Ha IUJIOCKOCTH. YPaBHEHUS TIPAMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpPECEUEHNE OKPY>KHOCTEHN U NpsAMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYTOJBHUKH. J{THA oKpyxkHOCTU. ['pagycHas u paauaHHas mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, cermMmeHTa.



JIBMOKEHUS TIOCKOCTH M BHYTPEHHHE CUMMETPHH (QUTyp (3JI€MEHTapHbIE MPECTABICHHUS).
[TapannensHbii epenoc. [IoBopoT.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS TMporpammbl  yueOHoro kypca «['eomerpus»
XapaKTEePU3YIOTCA:

1) naTpuoOTHYECKOE BOCTIUTAHME:

IPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCUHCKONW MaTEMaTHKH,
IIECHHOCTHBIM OTHOUIEHUEM K JOCTHMXKEHHMSIM POCCHICKMX MATeMaTUKOB M POCCUUCKOMN
M&TCM&THH@CKOﬁ IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/I)KGHI/Iﬁ B ,Z[pyFI/IX HayKax nu HpI/IKJ'Ia,Z[HBIX

chepax;
2) rpaskIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pEaln3allid ero Ipas,
IPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPa)KAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITUYCCKHUX HpOGJ’IGM, CBA3AaHHLIX C NPAKTHYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/II‘/JI
HAayYKH, OCO3HAHHUEM BOKHOCTH MOPATHHO-3TUYECCKUX IMPHHIIUIIOB B JACSATEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4yacTHE B PEUICHUHM MPAaKTHYECKUX 3aJad MaTeMaTH4eCcKOn
HAPABIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMATHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJIs YCHEIIHON Mpo¢eCcCHOHANbHON AEITEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, PacCYKICHHUI, YMEHUIO BUIECTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMUSL:

OpHEHTAIle B NIEeATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloB €€ pa3BUTUS U
3HAUMMOCTH JIJISl Pa3BUTHUS IUBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHIeCKOU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢pusnuyeckoe BocnuTaHue, GOPpMHUPOBAHUE KYJILTYPHI 3I0POBbSI M IMOIMOHAIHLHOTO
0J1aronoyyms:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTH4YecKHe 3HaHHMS B HWHTEpPECcax CBOETO 3J0POBB,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
NPU3HAHNEM CBOETO ITPaBa Ha OMIMOKY M TAKOTO JKE IpaBa APYroro 4eJI0BeKa;

7) 3KOJIOTHYECKO€e BOCTIUTAHHE:

OpHUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHYCCKHUX 3HAHWM U1 PEIICHUs 3aJad B 00JIacTu
COXPAHHOCTH OKpYXKAIoUIel cpefbl, TUIAHUPOBAHUS TMOCTYNKOB M OLEHKA HMX BO3MOXKHBIX



MOCTIEACTBHIA ISl OKPY’KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATHHOIO XapaKTepa SKOJOTHYECKHIX
npoOJIeM U yTeH UX PEIICHHUS;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COMHAIbHOI M IPUPOTHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHSM B YCIOBHSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUUECKYIO AESITENBbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS y APYIHUX
Jrozei, mpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBbIE 3HAHUS, HAaBBIKM M KOMIETEHIUHU W3
OIbITA IPYTHX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hciie (GOpMyIUpPOBaTh HJIEH,
MOHSITHSI, THIOTE3bI 00 00BEKTaX W SIBICHUSAX, B TOM UYHCJIE PaHEe HEW3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHTYallMI0, BOCHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh NPUHHMAEMBbIE pELICHUS WU
neicTBus, GOpMyJIMPOBATh M OLICHUBATH PUCKHU U TIOCIEACTBHSL, (POPMUPOBATD OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBUA:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOLICHUA MEXAYy MOHATUAMH, (OPMYIMPOBATH ONpPEICICHHUs MOHATHH, YCTaHABIMBAThH
CYILIECTBEHHBIH MPHU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS JIsl 00OOIIEHNS U CpaBHEHUS, KPUTEPUHU
IPOBOUMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPeoOpPa3OBBIBATh CYXKICHHS: YTBEPAMUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (haKTax, JaHHBIX,
HaAOJIOACHUAX M YTBEPXKICHUAX, MpEAsiaraTh KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEU H
MPOTUBOPEUUI;

JienaTh BBIBOJABI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

pa3bupaTh JI0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEpXKIEHUH (TMpsMble W OT TMPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSITEIbHO  HECIIOKHBIE  JIOKa3aTelnbCTBA  MaTeMaTHYecKux  (DaKkToB,
BBICTPAaWBaTh AapryMEHTAllMIO, TNPUBOJUTH IPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKIICHHUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUAHTOB PELICHMS,
BbIOMpaTh HanboJee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHA.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATCILCKHM HMHCTPYMEHT TIO3HAHHS, (POPMYIHUPOBATH
BOTIPOCHI, (PUKCHPYIOIINE TIPOTUBOPEYHE, TPOOIIEMY, CAMOCTOSATEIPHO YCTAHABIINBATH HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJIMTH 10 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN AKCIIEPHUMEHT, HEOOJBIIOe
WCCJICIOBAHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTHdeckoro oOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOH;

CaMOCTOSITENIbHO (OPMYyIHUPOBaTh O0OOIIEHUST W BBIBOABI IO pPE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH IMOYYCHHBIX Pe3yIbTaTOB, BBIBOJOB U
000011IEeHHI;



IMMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IPOLICCCA, a4 TAKIKC BBIABUIATH IMPCAIIOJIOKCHHUA O €ro
Pa3sBUTHUHN B HOBEIX YCJIOBUAX.

PatGora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HMHGPOpPMAIUU, JAHHBIX, HEOOXOTUMBIX MJIs
pelieHus 3a1a4uu;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TUUHbIX
BUJIOB U (DOPM TIpeICTaBICHUS;

BbIOUpaTh (opMy mpencTaBieHHs HHGOPMAlMM W WJUIIOCTPUPOBATH peEllaeMble 3a7auu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMU;

OLICHUBATh HAIE&KHOCTh HH(GOpPMALKUU 10 KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHHKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUSA:

BOCHPUHUMATH ¥ (OPMYIHPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBUSAMH M LIEISIMH OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHMSI B YCTHBIX M TMHCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHHS 110 X0y PeIICHHS 331a49H, KOMMEHTHUPOBATH ITOJyYCHHBIN pe3yiIbTaT;

B XoAe OOCYXKJEHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMO TeMbl, MPOOIEMBI,
pemraeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAIICJICHHBIC HA IOMCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTUX YYaCTHHUKOB JMAJIOra, OOHApYKUBATh pa3iiMyhe M CXOJICTBO
HO3UIHI, B KOPPEKTHOU popmMe pOopMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

OpPEICTaBIATh Pe3yabTaThl pEIICHUs 3a/Ja4yd, OHKCIEPUMEHTa, MCCICIOBaHUsA, TPOEKTa,
CaMOCTOATENIFHO ~BBIOMPATh (opMaT BBICTYIUICHHS C y4ETOM 337ad  NpPE3eHTAH U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh W HCIOJIB30BaTh INPEUMYIIECTBA KOMAHAHOW ¥ HWHIMBHIYaIbHOW paOOTHI TpH
peleHn: yueOHbIX MaTeMaTHUECKUX 3a]1aY;

HNPUHUMATh IeJTb COBMECTHOM AEATeNbHOCTH, IUTAHUPOBATh OPTaHU3AINI0 COBMECTHOH paboTHl,
pacnpenensaTh BUIBl PabOT, JOTOBapUBaThCS, OOCYKAAaTh MpOIecC W pPe3ynbTaT padoThl,
00001aTh MHEHUS HECKOJIBKHUX JIIOJEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTbl (00CyxkneHus, oOMEH MHEHHSIMH, MO3TOBBIC
INTYpMBl U JpPYyTHE), BBHINOJHATH CBOIO 4YacTh pabOTHIl M KOOPIMHHUPOBATH CBOM JCUCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KPHUTEPUSIM, CYOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aMMO/ICHCTBUSL.

PeryasiTuBHbIe YHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJITOPUTM pEIIeHUs 3aJayd (WU ero 4acTh), BHIOMpATh
crnoco0 pemeHUst ¢ Y4€TOM HMMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHQOPMAIIIH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBbIA HHTEJLJIEKT:

BIAJCTh CIOCOOAMH CaMOTNPOBEPKH, CAaMOKOHTPOJISI TpoIecca W pe3yjbTara perieHus
MaTeMaTHUUeCKOM 3aJ1auu;

NpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh MpU pEHIEHHHM 3aJauyd, BHOCUTH
KOPPEKTHUBBl B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HANJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjibTaTa JESATEIbLHOCTH TMOCTABICHHOW M€ W  YCIIOBHSIM,
OOBSCHATH MPUYMHBI JOCTHKCHUS WIIN HEJIOCTIIKCHHUS 1IeNTH, HaXOAUTh OIINOKY, 1aBaTh OIEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydeHuss B 7 KJjacce OOyJalOMMIACS TOJYYUT CICAYIOIMNUE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh M3yueHHBIE TeOMETpUUYecKHe (UTYpBl, OINpEeAeNsATh UX B3aUMHOE
pacrosio)keHue, HM300pakaTh TIeOMETpUYEcKHe (UTYpPBI, BBIMOIHATH YEPTEKH IO YCIOBHIO
3amaun. M3MepsATh NUHEHHBIE W YIVIOBbIE BENMYMHBL. PemaTre 3aJauv HAa BBIYUCIICHUE JJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHON >KU3HH,
pa3MepoB NMPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPAIKY BETHYUHBIL.

Ctpouth 4epTekH K TeOMETPUUECKUM 33/1a4aM.

[losnb30BaTbesl mMpU3HAKAMM pPAaBEHCTBA TPEYIOJbHUKOB, HCIOJIB30BaTh MPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

HpOBO,Z[I/ITB JIOTUYCCKHUE PACCYKJACHUA C UCITOJIB30BAHUCM I'COMCTPHUICCKUX TCOPCM.

[lonp30oBaTbcs MNpU3HAKAMHU pPABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOLO TPEYTrOJIbHMKA, B PEIIECHUU
F€OMETPUUYECKHX 3aau.

OmnpenensaTh NMapayieIbHOCTh MPSMBIX C MOMOILIBIO YITIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroM IpsiMOi.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOUTH BBIYMCICHHS W HAXOAWUTh YHCIOBbIE U OYKBEHHBIC 3HAUYEHUS YITIOB B
TCOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAHMEM CYMMBI  yIJIOB  TPEYIOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU TMEPECEUCHHM JBYX IapauleIbHBIX
IpsIMBIX CeKyllel. PemaTes npakTnyeckue 3a1a4n Ha HaX0XKICHUE YIJIOB.

Brnaners noHATHEM reOMETPUYECKOT0 MECTa TOUEK. YMETh ONpPEeAesaTh OUCCEKTPUCY yria
Y CEpEIVHHBIN MEPIEHINKYJIP K OTPE3KY KaK FEOMETPUYECKHAE MECTa TOYEK.

DopMyIHpPOBATH ONPEIAEICHUSI OKPYKHOCTU U Kpyra, XOpAbl M AHMAMETPa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOWCTBA MPU PEIICHUH 3a]1a4.

Buamers moHATHEM ONMCAHHOM OKOJIO TPEYIOJIBHHUKA OKPYKHOCTH, YMETh HAaXOAWUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA IIEpeceKaroTcs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAMUKYIAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

Brnagers nmoHsATHMEM KacaTeNbHOM K  OKPYKHOCTHM, IIOJb30BaTbCsi TEOPEMON O
NEePIEeHIUKYIIPHOCTH KacaTelIbHON U pajuyca, MPOBEAEHHOTO K TOUKE KacaHH4.

ITonp30oBaThCs HpOCTeI\/'ILHI/IMI/I reoMCTpUICCKUMU HCpaBCHCTBAMH, IIOHUMAThb ux
MPAKTUYECKUI CMBICI.

HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPUYCCKUC ITOCTPOCHUS C TTIOMOIIBIO IUPKYJIIA U JIMHEHKH.

K konmy oOydeHus B 8 KJacce oOydaOMMACS TOJYYUT CICAYIOMNUE MPEAMETHBIC
pe3yabTaThI:



Pacnio3naBath OCHOBHBIE BHUbI YETHIPEXYTOJbHUKOB, HUX 3JIEMEHTHI, IMOJIb30BATHCS HX
CBOMCTBaMH MPU PEUICHUH T€OMETPUUECKHX 3a/1aY.

[IpumeHsaTh CBOMCTBA TOYKM IIEPECEUEHMs] MeOuaH TpEeyrojpHUKa (LIEHTpa Mmacc) B
peuieHuu 3a1ay.

Biiamers noHATHEM CpeIHEN JIMHUU TPEYroJIbHUKA U TpallelUH, IPUMEHATh UX CBOMCTBA
NPy pEelIeHUH TreomeTpuyeckux 3aaad. llonb3oBarbesi Teopemoir @aneca U TEOpemMoll O
MPOMOPHUOHAJIBHBIX OTPE3KaAX, IPUMCHATD UX IJIA PCHICHUS NPAKTUYCCKUX 3a1a4.

[TpuMeHsTh NPU3HAKU [TO100US TPEYTOJIBHUKOB B PEHICHUH T€OMETPUUECKHX 3a/1au.

[Monmp3zoBatbes Teopemoit [ludaropa anst pemeHUss TeOMETPUUYECKUX M MPAKTUYECKUX
3aga4. CTpOUTH MaTeMaTHYECKyl0 MOJENb B NPAKTUYECKUX 3a1a4ax, CAMOCTOATEIBHO JENaTh
4YepTEK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Bnagerp moHATHSMH CHHYCa, KOCHHYCa M TaHT€HCAa OCTPOTO yria HpSMOYTOJIbHOTO
TpeyroyibHUKa. [101630BaThCS STUMU MOHATUSAMHU JIJISL PEILICHUS] PAKTUYECKUX 3a/a4.

Beraucisate  (paznuyHbIMH - clloco0aMM) — TUIOMIAAL  TPEYTroJdbHUKA W TUIOMIAAHN
MHOTOYTOJBHBIX ~ (GUryp (MOJNB3yACh, TAEe HEO0OXO0IuMO, KalbKylsTopom). IlIpuMeHATH
MOJTyYCHHBIC YMEHUS B MPAKTHUECKUX 33/]a4uax.

Binaners NOHATHSMM BNMCAHHOTO W UEHTPAJIBHOrO YIia, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yriiax MEeXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoH
IIPU PELIEHNU T€OMETPUUYECKUX 3aa4.

Bnaners moHsATHEM ONMCAHHOTO YETBIPEXYTOJIBHHUKA, NPUMEHATh CBONCTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUHN 3a/1a4.

[TpuMeHSTh TIOMYyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKHE MOJEIHU IS
3a1a4 peaHLHOﬁ JKU3HHU U MPOBOJAUTH COOTBCTCTBYIOIIUC BBIUUCIICHUS C IPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETPUH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K xoHmy oOyueHus B 9 Kiacce 0Oy4aromuiics NOIYYUT CIEAYIOIIUE IPEIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIUU OCTPHIX YIJIOB, HAXOAUTh C HUX IOMOIIBIO
pa3IUYHbIE  BJEMEHTHl  MPSMOYTOJIBHOTO  TPEYrolbHUKA  («pelieHrne  MPSMOYTOJBHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) JUIMHBI M YTJIbl Ui HETaOIMYHBIX
3HAYCHUI.

[Tonp3oBaTbes (hopMyaamMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIECCTBOM
JUISL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKMMH BEIIMYMHAMM.

Hcnonbs3oBarh TeOpeMbl CHHYCOB M KOCHUHYCOB JJISI HAXOXKJEHUS PA3TUUHBIX 3JE€MEHTOB
TpPEeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/1au.

Bnaners monsTHsAMH npeoOpa3oBaHus MOAOOUS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [Tonp3oBaTbesi CBOMCTBAMU 110100UsI IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJIUHBI U
HAXOJUTh YIJbl Y moJ00HBIX Quryp. IlpuMenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KAIOLIIEM MUDE.

[Tonp30BaTbesi TEOpEeMaMu O MPOW3BEICHHH OTPE3KOB XOPI, O MPOU3BEACHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThbcst BEKTOpaMH, TOHUMATh WX TEOMETPUYECKHH UM (U3UYECKUN CMBICIH,
OPUMEHATh MX B PELICHUHM TE€OMETPUYECKUX U (u3nyeckux 3anad. [IpUMEHATH CKaspHOe
MPOU3BEICHNE BEKTOPOB AJI1 HAXOXACHUS JUIUH U YTJIOB.



ITonp30BaThCs MCTOAOM KOOpAWHAT HA IIJIOCKOCTH, IPUMCHATH C€ro B PCHICHUU
TCOMETPHUYCCKUX U MPAKTHUYCCKUX 3a7a4.

Bragers mOHATUSAMU NPAaBUJIBHOTO MHOTOYTIOJIBHHMKA, JJIUHBI OKPYXHOCTH, IUIMHBI yTU
OKPY’KHOCTH M PaJMaHHOM MEpbl YIVIA, YMETh BBIUHUCIATH ILUIOIIAJb KpPyra M €ro 4acTew.
[IpuMeHATh NOTy4YEHHBIE YMEHNUS B IPAKTUYECKUX 3a]a4ax.

Haxonute ocu (MM LEHTPbI) CUMMETPUU (PUTYp, TPUMEHSTH ABMIKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpuMeHSTh TOMYyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKHE MOJEIU IS
3a1a4 peaHBHOﬁ JKU3HHU U IMPOBOJAUTH COOTBCTCTBYIOIIUC BBIUYUCIICHUS C IPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETpUYECKMX (QYHKIMA (TONB3YysSICh, TAE€ HEOOXOAUMO, KAJIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3neinos U TeM IPOrpamMMel
n/m
1 [Ipocreiimue reomeTpudeckue GUTypsl U UX CBOMCTBA. I3MepeHue

TEOMETPUUECKUX BEJIUYUH

TpeyrosbHUKH

[TapanienbHble psiMble, CyMMa YIJI0B TPEYTOJbHUKA
OKpyKHOCTb U KpyT. [ eomeTpruueckue noCcTpoeHUs

g B~ WD

[ToBTOpeHue, 06001IeHNEe 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KIIACC

No HaunmenoBanue pa3zienoB U TeM IporpaMMbl
/11

1  Yerslp€XyronbHUKU

2  Teopema @aneca u TeopeMa O IPOMOPLUOHATIBHBIX OTPE3Kax, NOJOOHBIE
TPEYTOJIbHUKU

3 [Tmomanes. Haxoxaenue mioniagaei TpeyroabHUKOB U MHOTOYTOJIbHBIX
¢uryp. Ilnomanu nogo6HbIX Guryp

4  Teopema [lugaropa u Hayaga TPUrOHOMETPHUH

S) VYIuIBl B OKPYKHOCTU. BIIMCaHHbIE U OIIMCAHHBIEC YETHIPEX YT OJIbHUKH.
KacarenbHbie k okpyxkHOCTH. Kacanue okpyHOCTEH

6 [ToBTOpeHME, 0000IIEHNE 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC
No HaunmenoBanue pa3zienoB U TeM IporpaMMbl

KomnuectBo yacoB

Bcero

14

22
14
14
2
66

KoHnTponbHbie
paboTsl

N Y

KomnuectBo yacos

Bcero

12
15

14

10
13

2
66

KonTposbhbie
paboThI

1
1

KonnuecTtBO yacoB

DnexTpoHHbIe (1T POBLIE) 00pa3oBaTEIbHEIC
pecypch

bubmmoreka LIOK https://m.edsoo.ru/7f415e2e

bu6mmoreka LIOK https://m.edsoo.ru/7f415e2e
bu6mmoreka L{TOK https://m.edsoo.ru/7f415e2e
bu6imoreka LIOK https://m.edsoo.ru/7f415e2e
bu6mmoreka LITOK https://m.edsoo.ru/7f415e2e

DOnektpoHHbIe (IU(PPOBHIE) 0Opa3zoBaTEIbHBIC
pecypcsl

bubmuoteka I{OK https://m.edsoo.ru/7f417e18
bubmuoteka I{OK https://m.edsoo.ru/7f417e18

bub6muoreka IIOK https://m.edsoo.ru/7f417e18

bubnuoteka I{OK https://m.edsoo.ru/7f417e18
bubmuoteka I{OK https://m.edsoo.ru/7f417e18

bub6muoreka IIOK https://m.edsoo.ru/7f417e18

DOnektpoHHbIe (IU(PPOBHIE) 0Opa3zoBaTEIBHBIC



n/m Bcero

1 Tpuronomerpus. Teopembl KOCHHYCOB U CHHYCOB. Perienne 16
TPEYTOJIHHIUKOB

2 [IpeobpazoBanue mogobus. MeTpuueckiue COOTHOIICHUS! B OKPYKHOCTH 10

3 BexTops! 12

4 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH 9

5 [IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTHHA OKPYKHOCTHU U TUIOIIAL KPyTa. 8
Brruncnenue miomanen

6 JIBYOKEHUS TUIOCKOCTH 6

7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHs 3HAHUM 5

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66

IHOYPOYHOE IVIAHUPOBAHUE
7 KJIACC

No
/o

© 0 N O OB W N B

N
[N )

Tema ypoka

[Ipocteiine reoMeTpruuecKue 0ObEKThI

MHOroyroiapHUK, JIoMaHas

CMexHbIE U BEPTUKAJIBHBIE YIJIBI

CMexHbIE U BEPTUKAJIBHBIE YIJIBI

CMeXHBIE U BEPTUKAJIBHBIC YTIIBI

CMeXHBIE U BEPTHKAJIBHBIC YIIIBI

CMeXHBIE U BEPTHKAJIBHBIC YIIIBI

CMeXHBIE U BEPTHKAJIBHBIC YIIIBI

M3MmepeHne TMHENHBIX U YTII0BBIX BEJIMYMH, BBIYUCICHUE OTPE3KOB U YIIIOB
M3MmepeHne TMHENHBIX U YTII0BBIX BEJIMYMH, BBIYUCICHUE OTPE3KOB U YIIIOB
M3MmepeHne TMHENHBIX U YTII0BBIX BEJIMYMH, BBIYUCICHUE OTPE3KOB U YIIIOB

KoHnTponbHbie
paboThl

1

pecypcsl

bubmmoreka L{TOK https://m.edsoo.ru/7f41al2c

bu6imoreka LITOK https://m.edsoo.ru/7f41al2c
bu6simoreka [{TOK https://m.edsoo.ru/7f41al2c
bu6mmoreka [{TOK https://m.edsoo.ru/7f41al2c
bu6imoreka LITOK https://m.edsoo.ru/7f41al2c

bub6mmoreka LITOK https://m.edsoo.ru/7f41al2c
bubmmoreka LTOK https://m.edsoo.ru/7f41al2c

KomnuectBo yacos

Bcero

N e e e e e T e T T SN

KonTposbhbie
paboThI

Hara
U3Y4YECHUS

03.09.2024
04.09.2024
10.09.2024
11.09.2024
17.09.2024
18.09.2024
24.09.2024
25.09.2024
01.10.2024
02.10.2024
08.10.2024



No
/o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Tema ypoka

W3mepeHne TUHENHHBIX U YTIOBBIX BEWYNH, BHIYUCICHUE OTPE3KOB U YITIOB
[Tepumetp u momaab GUryp, COCTaBICHHBIX U3 MPSMOYTOJILHUKOB

[Tepumetp u momaab GUryp, COCTaBICHHBIX U3 MPSMOYTOJILHUKOB

[TonsiTvie 0 paBHBIX TPEYTOJIbHUKAX U MEPBUYUHBIE [TPEICTABICHUS O PaBHBIX QUrypax
Tpu mpu3Haka paBeHCTBA TPEYTOJIHLHUKOB

Tpu nmpu3Haka paBeHCTBA TPEYTOJIbLHUKOB

Tpu mpu3Haka paBeHCTBA TPEYTOJIbLHUKOB

Tpu mpu3Haka paBeHCTBA TPEYTOJIbLHUKOB

Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB

Tpu mpu3Haka paBeHCTBA TPEYTOJIHLHUKOB

[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB

[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB

CBOMCTBO MeMaHbI TPSIMOYTOJILHOTO TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€
CBOHCTBO MeIMaHbI TPSIMOYTOJIBLHOIO TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€
PaBHOOEIpeHHbIE 1 PABHOCTOPOHHUE TPEYTOJIbHUKH

[Ipu3Haky u CBOMCTBA paBHOOCIPEHHOTO TPEYTOJbHHUKA

[Ipu3Haky u CBOMCTBA paBHOOCIPEHHOTO TPEYTOJbHHUKA

[Ipu3Haky u CBOMCTBA paBHOOCIPEHHOTO TPEYTOJIbHUKA

HepaBeHnctBa B reomeTpuu

HepaBeHnctBa B reomeTpuu

HepaBeHnctBa B reomeTpuu

HepaBeHnctBa B reomeTpuu

[IpsAMOyYTroIbHBIN TPEYTrOIBHUK C yIioM B 30°

[IpsAMOyYTroIbHBIN TPEYTrOIBHUK C yIioM B 30°

KomnuectBo yacos

Bcero

P PP R R RPRPRPRRPREPRPRRREPREPRRREPRRRERIERELRIRLR

KonTponbHbie
paboTsl

Hara
M3y4YeHUS

09.10.2024
15.10.2024
16.10.2024
22.10.2024
23.10.2024
06.11.2024
12.11.2024
13.11.2024
19.11.2024
20.11.2024
26.11.2024
27.11.2024
03.12.2024
04.12.2024
10.12.2024
11.12.2024
17.12.2024
18.12.2024
24.12.2024
25.12.2024
14.01.2025
15.01.2025
21.01.2025
22.01.2025



No
/o

36
37
38
39

40

41

42

43

44

45

46
47
48
49
50
o1
52
53
54

Tema ypoka

KoHnTtponbhas padota mo teme "TpeyronbHuku"
[TapannenbHbIE TpsIMBIE, UX CBOMCTBA
[TaTeiit noctynar EBkiuna

Haxkpect nexarue, COOTBETCTBEHHbIE U OTHOCTOPOHHHUE YIJIbI, 00pa30BaHHbIE NP MepeceUeHUN
napajuieIbHbIX MPSMBIX CEKYILen

Haxkpecr nexarye, COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC MTPU MEPECCUCHUH
HapajyIeNIbHBIX MPSMBIX CEKYyILEH

Haxkpect nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIE NP MEepeceUeHUun
napajuieIbHbIX MPSMBIX CEKYILEen

Haxkpecr nexariye, COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC MTPU MEPECCUCHUH
HapajIeNIbHBIX MPSMBIX CEKYyILEH

Haxkpect nexarue, COOTBETCTBEHHbIE U OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIE NP MepeceUeHUun
napajuieIbHbIX MPSMBIX CEKYILen

[Ipu3Hak napajueIbHOCTH NPAMBIX YE€pe3 PAaBEHCTBO PACCTOSIHUM OT TOYEK OJHOM IIPSIMOM 10 BTOPOH
PAMOM

[Ipr3Hak mapaieIbHOCTH MPSMBIX Y€pe3 PAaBEHCTBO PACCTOSIHUN OT TOYEK OJHOM MPSMOMU 10 BTOPOM
IPsIMOi

CymMa yIiioB TpeyroibHHUKa

CymMa yIIioB TpeyroibHHUKa

Baewnue yribel TpeyrojabHUKa

Buewnue yriel TpeyrojabHUKa

KonTtponsHas padora no teme "[lapaniensHble NpsiMble, CyMMa yIJIOB TPEYroJIbHHUKA"
OKpy’KHOCTb, XOpABI U TUAMETP, UX CBOMCTBA

KacarenpHast k OKpy>KHOCTH

OKpy’KHOCTb, BIUCAaHHAs B yroJl

OKpy’KHOCTb, BIUCAHHAs B yroJl

KomnuectBo yacos

Bcero

T

L e

KonTponbHbie
paboTsl

1

Hara
M3y4YeHUS

28.01.2025
29.01.2025
04.02.2025
05.02.2025

11.02.2025
12.02.2025
18.02.2025
19.02.2025
25.02.2025
26.02.2025

04.03.2025
05.03.2025
11.03.2025
12.03.2025
18.03.2025
19.03.2025
02.04.2025
08.04.2025
09.04.2025



No
/o

55
56
57
58
59
60
61
62
63
64
65
66

Tema ypoka

[Tonsitue o 'MT, npumenenue B 3agadax

[Tonsitue o 'MT, npumenenue B 3amadax

buccektpuca u cepeIMHHBIN MEPHIEHINKYISIP KaK T€OMETPUUECKHE MECTa TOYEK
OKpy’>KHOCTb, OMIMCAHHAS OKOJIO TPEYTOJIbHUKA

OKpy’>KHOCTb, OMIMCAHHAS OKOJIO TPEYTOJIbHUKA

OKpy’KHOCTb, BIIUCAHHASI B TPEYTOJIbHUK

OKpy’KHOCTb, BIIUCAHHASI B TPEYTOJILHUK

[Ipocreiinue 3a7a4u Ha MOCTPOEHUE

[IpocTreiinve 3a7a4u Ha MOCTPOEHUE

KoHnTtponbHast padota mo teme "OKpy>KHOCTh U KpyrT. I 'eoMeTprudecKkue mocTpoeHus "
[ToBTOpeHHe n 0000IIEHNE 3HAHUI OCHOBHBIX IMOHSATHNH U METOOB Kypca 7 Kjacca
HroroBast koHTpOIBHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KVIACC

No Tema ypoka

n/n
1 [Tapamrenorpamm, €ero NpU3HAKU U CBOMCTBA
2 [Tapamtenorpamm, €ro Npu3HAKU U CBOMCTBA
3 [Tapamtenorpamm, €ro Npu3HAKU U CBOMCTBA
4 YacTHble ciy4yan napauiesorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaIpar), X MPU3HAKH U CBOUCTBA
S) YacTHble ciy4yan napauiesorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaJpar), X MPU3HAKH U CBOMCTBA
6 YacTHble ciy4yan napauiesorpaMMoB (MIPsIMOYTOJIbHUK, pOMO, KBaJIpar), X MPU3HAKH U CBOWCTBA
7 Tpaneuus

KomnuectBo yacos

Bcero

R e e T T = T = =

(o2}
[op}

KonTponbHbie
paboTsl

KonnuecTtBO yacoB

Bcero

e

KonTposibHbie
paboThI

Hara
M3y4YeHUS

15.04.2025
16.04.2025
22.04.2025
23.04.2025
29.04.2025
30.04.2025
06.05.2025
07.05.2025
13.05.2025
14.05.2025
20.05.2025
21.05.2025

Hara
U3y4YeHUs

03.09.2024
04.09.2024
10.09.2024
11.09.2024
17.09.2024
18.09.2024
24.09.2024



Ne
/11

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Tema ypoka

PaBHOOOKas U IPSAMOYTOJIbHAS TPANeLIUU
PaBHOOOKas U IPSAMOYTOJIbHAS TPANeLIUU

MeTto yIBOSHHS METUAHBI

LenTpaibHasg cuMMeETpHUs

Kontponbras padota mo teme "UeThIpEXyroibHUKN"

Teopema daseca u Teopema 0 MPOMOPIIMOHATBHBIX OTPE3KaxX

CpenHsist TUHUS TPEYTroJbHUKA

CpenHsist TUHUS TPEYToJIbHUKA

Tpamneuus, e€ cpeansist TUHUS

Tpamneuus, e€ cpeansist TUHUS

[IponoprimonanbHbIe OTPE3KU

[IponoprimoHanbHbIe OTPE3KU

LlenTp macc B TpeyrojibHUKe

[TogoOHbIE TPEYTOIBLHUKHI

Tpu npuzHaka mo100ust TPeyroabHUKOB

Tpu nmpuzHaka mo100ust TPeyroabHUKOB

Tpu nmpuzHaka mo100ust TPeyroabHUKOB

Tpu nmpuzHaka mo100ust TPeyroabHUKOB

[Ipumenenue mogoOus NP pelIeHUH MPAKTUYECKUX 3aau
Kontponbras padota nmo teme "[lomo6HbIC TPEYroJIbHUKA"
CBoiicTBa TUIOIAICH T€OMETPHICCKUX PUTYD

DopmyIbl AJ1d TIIOUIAAN TPEYTOIbHHKA, MapaienorpaMmma
DopmyIbl A1 TIIOUIAAN TPEYTOIbHHKA, apaienorpaMmma
DopmyIbl AJ1d TIIOUIAAN TPEYTOIbHHKA, MapaienorpaMmma

KonnuecTtBO yacoB

Bcero

P PP R R RPRPRPRRPRPRPRRREPREPRRREPRRRERIERELRLIRLR

KoHnTponbHbie
paboTsl

Hara
W3y4YeHUS

25.09.2024
01.10.2024
02.10.2024
08.10.2024
09.10.2024
15.10.2024
16.10.2024
22.10.2024
23.10.2024
06.11.2024
12.11.2024
13.11.2024
19.11.2024
20.11.2024
26.11.2024
27.11.2024
03.12.2024
04.12.2024
10.12.2024
11.12.2024
17.12.2024
18.12.2024
24.12.2024
25.12.2024



Ne
/11

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48
49
50
51
52
53
54
55

Tema ypoka

dopmyIbl A1 TIIOUIAANA TPEYTOIbHHKA, apaienorpaMmma
dopmyIbl A1 TIIOUIAANA TPEYTOIbHHKA, TapaienorpaMmma
Brruucnenue miomaaei cinoxxasix Guryp

[Tnomanu ¢uryp Ha KiIeTyaTo Oymare

[Tnomanu mogoOHBIX puryp

[Tnomann mogoOHBIX puryp

3aa4yu ¢ MPaKTHYECKUM COIepKAHUEM

3aa4yn ¢ MPaKTHYECKUM COIepKAHUEM

Pemrenue 3agad ¢ nOMOIIBIO METOAA BCIIOMOTraTEIbHON IUIOIIAIU
Kontponbnas padota mo teme "Ilnomanp"

Teopema I[Tudaropa u e€ npumeHenue

Teopema I[Tudaropa u e€ npumeHenne

Teopema I[Tudaropa u e€ npumeHenue

Teopema I[Tudaropa u e€ npumeHenue

Teopema I[Tudaropa u e€ npumeHenue

Onpenenenre TPUTOHOMETPUYECKUX (PYHKIIMI OCTPOTO yrila IpSMOYTOJILHOTO TPEYroJibHUKA,
TPUTOHOMETPUYECKUE COOTHOLIEHUS B MPSMOYTOJIbLHOM TPEYTOJIbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

KonrponsHas padora no teme "Teopema ITudaropa u Hauana Tpuronomerpun”
BrucanHble U LIEHTPAIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOU U XOpAOU
BrucanHble U LIEHTPAIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOU U XOpAOU
BrucanHble U LIEHTPaAIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOU U XOpAOU

VYIubl MeXAy XOpJAaMU U CEKYLIUMU

KonnuecTtBO yacoB

Bcero

R PR R R R R R R R R RRR BB

e e

KoHnTponbHbie
paboTsl

Hara
W3y4YeHUS

14.01.2025
15.01.2025
21.01.2025
22.01.2025
28.01.2025
29.01.2025
04.02.2025
05.02.2025
11.02.2025
12.02.2025
18.02.2025
19.02.2025
25.02.2025
26.02.2025
04.03.2025
05.03.2025

11.03.2025
12.03.2025
18.03.2025
19.03.2025
02.04.2025
08.04.2025
09.04.2025
15.04.2025



No Tema ypoka

/T
56  Yriael MeXIy XOpJlaMU U CEKYIITUMHU 1
57  BnucaHHBIE ¥ ONMCAHHBIC YETHIPEXYTOJbHUKH, UX MPU3HAKHA U CBOWCTBA 1
58 BnucaHHbIE ¥ ONIMCAHHBIC YETHIPEXYTOJBHUKHU, UX MPU3HAKHA U CBOWCTBA 1
59  BnucaHHBIE ¥ ONIMCAHHBIC YETHIPEXYTOJBHUKH, UX MPU3HAKHA U CBOWCTBA 1
60 IIpumeHeHue CBOMCTB BIMCAHHBIX U ONMHUCAHHBIX YETHIPEXYTOJbHUKOB IIPU PEILICHUU T€OMETpUYeCcKuX 3anad 1
61 IlpumeHeHue CBOMCTB BIMCAHHBIX U ONMHUCAHHBIX YETHIPEXYTOJbHUKOB IIPU PEILICHUU T€OMETpUYeCcKuX 3anady 1
62 BzaummHOE pacmoyioKeHHE ABYX OKPYKHOCTEH, 00IHe KacaTeabHbIe 1
63 Kacanue okpyxHOCTEH 1
64 KontponpHas paboTa o Teme "YTIIbl B OKPY)KHOCTH. BIicaHHbBIE U ONMMCAaHHBIC YETHIPEXyTrOJIbHUKA" 1
65 IloBTOpeHME OCHOBHBIX MOHATHI M METOJIOB KYpPCOB 7 U 8 KJ1acCOB, 0000IIIEHNE 3HAHHUI 1
66 HMroromas KOHTpoJIbHAs paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
9 KUIACC

Ne Tema ypoxka

n/m Bcero
1 Omnpenenenne TPUroHOMETpUIECKUX GyHKIMMA yriioB ot 0° mo 180° 1
2 dopMyIbl TPUBEIACHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHyCcOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1

Bcero

KonnuecTtBO yacoB

KoHnTponbHbie
paboTsl

KoauuectBo yacos
KoHnTponbHbie

paboThl

Hara
W3y4YeHUS

16.04.2025
22.04.2025
23.04.2025
29.04.2025
30.04.2025
06.05.2025
07.05.2025
13.05.2025
14.05.2025
20.05.2025
21.05.2025

JlaTa
W3y4YCHUS

03.09.2024
04.09.2024
10.09.2024
11.09.2024
17.09.2024
18.09.2024
24.09.2024
25.09.2024



No
/o

10
11
12
13
14
15
16
17
18
19
20

21

22

23
24
25
26
27
28
29
30

Tema ypoka

HaxoxaeHue JUIiH CTOPOH U BEIMYUH YIJIOB TPEYTrOJILHUKOB
Pemenue TpeyroabHUKOB

Pemienue TpeyroabHUKOB

Pemenue TpeyroabHUKOB

Pemenue TpeyroabHUKOB

[IpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U KOCHHYCOB
[IpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U KOCHHYCOB
KontponbHas padota mo teme "Pemenue TpeyroasHUKOB"
[TonsiTue o mpeodpa3zoBaHUU MTOAOOUS

CoOTBETCTBEHHBIC AIEMEHTHI MOJ00HBIX PUTYD
CoOTBETCTBEHHBIC AIEMEHTHI MOJO0OHBIX PUTYD

Teopema 0 mpoU3BEACHUN OTPE3KOB XOP/I, TEOPEMA O TPOU3BEACHUU OTPE3KOB CEKYIINX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOU

TeopeMa o0 npou3BeEHUU OTPE3KOB XOPJ, TEOPEMaA O MIPOU3BEIEHUH OTPE3KOB CEKYILUX, TEOPEMA O
KBaJipaTe KacaTeIbHOU

Teopema o0 mpou3BEACHUN OTPE3KOB XOP/I, TEOPEMA O TPOU3BEACHUU OTPE3KOB CEKYIINX, TEOpEMA O
KBaJlpaTe KacaTeJIbHOU

IIpumeHeHne TeOpeEM B pELIEHUH TEOMETPUUECKUX 3a1a4

IIpumeHeHne TeOpeEM B pELIEHUH FEOMETPUUECKUX 3a1a4

IIpumeHeHne TeOpeEM B pELIEHUH FEOMETPUUECKUX 3a1a4

Konrtponsnas padora no teme "[IpeodpazoBanue nogodus. MeTpruueckue COOTHOLICHHUS B OKPYXHOCTH"
Omnpenenenne BeKTOpoB. PU3NYECKUI U TEOMETPUUECKUN CMBICT BEKTOPOB

CrnosxeHue 1 BBIYMTAaHWE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO

CrnosxeHue 1 BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO

CrnoskeHue ¥ BEIYUTAaHUE BCKTOPOB, YMHOXXCHHUC BCKTOPA HA YUCJIIO

KonnuecTtBO yacoB

Bcero

R e e T e = T = =

e e

KonTponbHbie
paboThl

Jara
W3y4YeHUS

01.10.2024
02.10.2024
08.10.2024
09.10.2024
15.10.2024
16.10.2024
22.10.2024
23.10.2024
06.11.2024
12.11.2024
13.11.2024
19.11.2024

20.11.2024
26.11.2024

27.11.2024
03.12.2024
04.12.2024
10.12.2024
11.12.2024
17.12.2024
18.12.2024
24.12.2024



No
/o

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Tema ypoka

Pa3noxxeHue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM
Koopaunatsl BekTopa

CK&J’IHPHOC IMPOU3BCACHUC BEKTOPOB, €0 IPMMCHCHUE JIS1 HAXOXJACHUA IJIMH U YIJIOB
CK&J’IHPHOC IMPONU3BCACHUC BEKTOPOB, €0 IPMMCHCHUE U1 HAXOXJACHUA TJIMH U YIJIOB

Pemenue 3a1a4 ¢ momMoIp0 BEKTOPOB

Pemenue 3a1a4 ¢ moMoIsi0 BEKTOPOB

[IpumeneHne BEKTOPOB Ui pelieHus 3a1a4 Gusuku

Kontponbnas padota mo teme "BekTopsr"

JlexapToBbI KOOPIMHATHI TOUEK Ha MIIOCKOCTH

YpaBHeHue npamoit

YpaBHeHue npsamoit

YpaBHEHHE OKPYKHOCTH

Koopaunatsl TOuek nepeceueHus OKPYKHOCTU U MPSIMOM

MeTo KOOpAMHAT MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
MeTo KOOpAMHAT MPU PEIICHUU T€OMETPUUYECKUX 33/1a4, MPAKTUYECKUX 3a/1a4
MeTo KOOpAMHAT MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
KontponbHas padota nmo Teme "JlekapToBbl KOOPIUHATHI Ha TIOCKOCTH"
[IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE UX AJIEMEHTOB

Yucno n. [InuHa OKpyKHOCTH

Yucno n. [InuHa OKpyKHOCTH

JlnuHa 1yru OKpY>KHOCTH

Pannannas mepa yria

[Tnomane kpyra, cekTopa, CerMeHTa

[Tnomane kpyra, cekTopa, cCerMeHTa

KonnuecTtBO yacoB

Bcero

P PP R R RPRPRPRRPRPRPRRREPREPRREPRRRERIERELRLIRLR

KonTponbHbie
paboThl

Jara
W3y4YeHUS

25.12.2024
14.01.2025
15.01.2025
21.01.2025
22.01.2025
28.01.2025
29.01.2025
04.02.2025
05.02.2025
11.02.2025
12.02.2025
18.02.2025
19.02.2025
25.02.2025
26.02.2025
04.03.2025
05.03.2025
11.03.2025
12.03.2025
18.03.2025
19.03.2025
02.04.2025
08.04.2025
09.04.2025



No
/o

55
56
57
58
59
60
61
62
63

64
65
66

[Tnomane kpyra, cekTopa, cCerMeHTa
[ToHsiTHE O ABUKEHUU TIOCKOCTH
[TapannensHbIN IEPEHOC, TOBOPOT
[TapannensHbIN IEpEHOC, TOBOPOT
[TapannensHbIN IEpEHOC, TOBOPOT
[TapannensHbIN IEpEHOC, TOBOPOT
[IpumeneHne NBUKEHUM NPU PEIICHUH 3a/1a4

Kontponbras padota mo temam "lIpaBusiabHbIe MHOTOYTOJBHUKU. OKPY)XKHOCTD. [IBHI)KEHHUS ITOCKOCTH"
[ToBTOpeHmE, 00001IEHNE, CUCTEMATH3AIKS 3HaHUH. VI3MepeHne reoMeTpUIeCKUX BETUYHH.

TpeyronbHuku

[ToBTOpenue, o000IeHNE, cucTeMaTH3alys 3HaHui. [lapauienbHble U NepHeHIuKYIIpHbIe TPSIMbIe

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIMs 3HaHW. BrimcaHHbIE 1 OMMCaHHBIE OKPYXHOCTH

MHOT'OYT'OJIbHUKOB

Tema ypoka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonnuecTtBO yacoB

Bcero

N e =

66

YYEBHO-METOINYECKOE OGECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

KonTponbHbie
paboThl

Jara
W3y4YeHUS

15.04.2025
16.04.2025
22.04.2025
23.04.2025
29.04.2025
30.04.2025
06.05.2025
07.05.2025
13.05.2025

14.05.2025
20.05.2025
21.05.2025



OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

['eometpus.7-9 kmaccel: yueb. nist obmeoOpasoB. Yupexnaenuii- JI.C.AranacsH, B.®.byry3os, C.b.KanomiieB u ap. — M.:

IIpocsenienue

METOINUYECKHUE MATEPHAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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