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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss kKak OAMH W3 OCHOBHBIX pa3AeNioB IIKOJBHOH MaTeMaTHKH,
UMEIOIMKA CBOEH 1ENbI0 00ECNeunTh M3YyYeHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWHA W B3aUMHOE PpACIIOJIIOKCHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JIMHUIO. L[€HHOCTh M3yueHUsi TeOMETPHH Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUKUCS YUUTCS TPOBOAUTH
J0Ka3aTeNbHbIE PACCY)KJIEHUS, CTPOUTH JJIOTUIECKUE YMO3AKITIOUEHHUs, TOKA3bIBATh
WUCTUHHBIC YTBEPKJACHHUSI W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOIWTH
pacCyXJeHHs «OT TPOTHBHOTO», OTIMYAaTh CBOMCTBA OT TPU3HAKOB,
dopmynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii menpi0 W3ydeHHS TEOMETPUU SIBISETCS HCIONb30BaHHE €€ Kak
MHCTPYMEHTA IMPH PELICHUH KaK MaTEeMaTHYeCKHUX, TaK U MPAKTHUYECKHX 3a/ad,
BCTPEUAIONINXCA B pealbHOM KW3HU. OOydaomuics JODKEH HAYYUThCS
OTNpEeACTUTh T€OMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMM JAHHBIA 4YEPTEX WU
PUCYHOK, HAlTH IJIOIA/Ib 3eMEJIBHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JITHHY
OMTOBOJIOKOHHOTO KaOenst win TpeOyemble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUYUCIUTEIbHAS JIMHUS B U3YUYEHUU T'€OMETPUU.
[Ipu pemieHun 3ajad MPaKTHUYECKOrO XapakTepa OOyJarolIMHCS YYUTCS CTPOUTDH
MaTEMaTHYECKUE MOJICIH  PEATbHBIX KU3HCHHBIX  CHUTYyalluid, TMPOBOJUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBaTHOCTD MTOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO TNOMYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMHU y4eOHBIMU
npeaIMeTaMHu, MOTUBHPOBATh UCIIOJIb30BATh OMNPEENICHUsI T€OMETPUUECKUX (QUTyp
U TIOHSTHM, NEMOHCTPUPOBATH MPUMEHEHUE TMOJYYCHHBIX YMEHHU B (U3UKE U
TEXHUKE. OTH CBA3M HauOoyiee SpPKO BUAHBI B TeMax «BekTopsy,
«TpuroHomeTpudeckne COOTHOIICHHs», «MeTton koopauHat» u  «Teopema
[Tudaropar.

VY4eOusiii kypc «['eomMeTpuss» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3aeiibl
comepkanusi: «l'eomerpuueckue Gurypel u UX CBOHCTBa», «M3mepeHue
TCOMETPUUYECKUX  BEIHUWH», «JleKapTOBbI KOOPAMHATHI HAa  IUIOCKOCTH,
«BexTope», «JIBmkeHus mockoctuy, «lIpeodpazoBanus mo1o0us».

Ha uzydenune yae6HOTO Kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kinacce
— 68 4vacoB (2 yaca B Hejento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

HauanbHuble nonstus reomerpun. Touka, npsimMasi, OTPE30K, Jy4d. Yrou. Buasl
yrjioB. BeprukanbHble U CMeXHbIE YyIubl. buccektpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. I]apamienbHOCTh M IEPIIEHIUKYIIAPHOCTD NIPSAMBIX.

Cummetrpuunble  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOW CHUMMETpUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C TOMOULIBIO LUPKYJIS M JIMHEWKU. TpeyroyibHUK.
Bricota, mennana, OuccekTpuca, uX CBONCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHHMM  TpeyrojapHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MpU3HAKU paBHOOEAPEHHOTO TpeyrojapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKH NApaJUIEIBbHBIX NPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Breminue yribl TpeyrojibHUKa.

[IpssmoyrospHblii  TpeyroabHUK. (CBOWCTBO MEAHMAHBI MPAMOYTOJBHOTO
TpEyrojibHUKa,  IpPOBEIAEHHOM K  runorenyse. [IpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTronbHBIN TPEYrOJIbHUK C yIiIoM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIjie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTtpuca yrima W CEpEeIUHHBIN
NEPNEHINKYJIISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTp W Kpyr, XOpAa M JWMaMeTp, HX CBOMCTBA. B3ammuoe
pacmnoJIOKEHUE OKPYKHOCTU W npsamoi. KacarenbHast U cexymas K OKpYKHOCTH.
OKpyXHOCTb, BNMCaHHas B yrojd. BnucaHHas u onucaHHas OKPYKHOCTH

TPEYroJbHUKA.
8 KUIIACC

YeroipéxyronpHuku. [lapammenorpamm, ero npusHaku U cBoMcTBa. YacTHbIe
Clly4yau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoictBa. Tpamernus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Meron yasoenusst meauansl. LlenTpanbHas cummerpusd. Teopema daneca u
T€OpEMa O MPOMOPLUHOHATBHBIX OTPE3KAX.

CpenHue nuHUM TPEYTOJbHUKA U Tpanenuu. LleHTp macc TpeyroibHHUKA.

[logoOue TpeyroabHUkoB, Kodhduiment mnoxodus. Ilpusnaku nomodus
TPEYroibHUKOB. [IpuMeHeHne nogo0us npu perieHuy MPaKkTUYECKUX 3aad.
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CpoiicTBa mmomajei reomerpudeckux ¢uryp. PopMynbl s TUIOMIAIH
TpeyrojbHUKa, TMapajuiesorpaMma, pomo6a u Tpaneuuu. OTHOLIEHUE TIOMIAACH
no1I00HBIX GUTyYp.

Brruncnenue mimoniaaed TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1ay.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrjla IPsIMOYTOJbHOI'O TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHEe (YHKIIMH
yriioB B 30, 45 u 60°.

BrniucanHble M UEHTpalbHBIE YIJIBI, YTOJ MEXIYy KacaTelbHOW M XOpJIOM.
Yrael  Mexay XopAaMu M CEeKyllMMH. DBrnucaHHble W ONUCAaHHbBIC
YETBIPEXYTOJBHUKNA. B3auMHoOe pacnosiokeHne AByX OKpyxkHocteil. Kacanue
okpyxHocTei. OO1IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHreic yrimoB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOK1eCTBO. DOPMYIIbI MPUBEACHUSI.

Pemenne TtpeyronbHukoB. TeopemMa KOCMHYCOB UM TEOpeEMa CHUHYCOB.
Pemienne mnpakTHUecKUX 3a7a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmoaoous. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NTpPOU3BENCHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOAynb) — BEKTOpA,  COHAIMPABIECHHBIE  BEKTOPHI,
INPOTHBOIMOJIOKHO  HANpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallid HaJ BEKTOpaMmH. PasiioxkeHune BEKTOpa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopnaunnHatel BekTopa. CKalsipHOE NPOHU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIs] HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MpAMBIX. METOJ KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHMKH. [[nmuHa  okpyxkHOCTH. I'pagycHas u
paauaHHas Mepa yIJia, BBIYHCIEHUE JUIMH JYyTr OKpykHocteu. Ilmomaap kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHUST TUIOCKOCTH W BHYTPEHHHUE CUMMETPUU (GUTYp (DJIEMEHTapHbIC
npenacrasnenus). [lapannensHeiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJabTaTbl OCBOCHHS TPOrpaMmbl y4eOHOTO Kypca
«"eomeTpus» XapaKTepU3yrTCs:

1) naTpuoTHYEeCKOEe BOCIMTAHHUE:

NpOSIBIICHMEM HMHTEpeca K MPOUUIOMY M  HACTOSIIEMY POCCHMCKOM
MaTEMaTUKH, IIEHHOCTHHIM  OTHOIIEHHMEM K  JIOCTHXKEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MaTeMaTHYeCKOW IIKOJIbI, K HCIOIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HAayKaxX U NMPUKIAAHBIX cepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peaju3allii ero
npaB, TMpPEJCTAaBICHHMEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHMS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUMN, MPOILEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHITUIIOB B IESITEIIbHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B pEIICHUUM NPAKTUYECKUX 3ajad
MaTeMaTH4YEeCKOM HaIMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MNPOTHKEHUU BCEW JKU3HMU JUIs yCHEIIHOW mpodeccuoHaabHOU
JEATEIbHOCTU W PAa3BUTHEM HEOOXOAUMBIX YMEHHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHJIMBUAYAIbHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLUMOHAIBHOMY UM  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJay, PEIICHUN, paCCyX IACHUN, YMEHHUIO BHUJACTh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAalMeld B JCSATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
IPEICTaBIeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS YETIOBEKA, MMPUPOJBI
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAyKHM Kak cdepbl dYeToBeYeCKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYUMOCTH ISl PA3BUTHUA LIMBUIIU3AIUHU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW M MAaT€MAaTHYECKOW KYyJIbTYpOil KaK CpeICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BoOcnUTaHUE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBS,  BEJIEHUS  3J0pOBOrO  o0paza KU3HU  (30pOBOE  NHTAHUE,
cOamaHCUPOBAaHHBIA pPEXUM 3aHATHM U OTAbIXa, pEryjspHas Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pPEQIIEKCHM, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTrO0 K€ IIpaBa IPyroro 4eioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEeW Ha MPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTU COXPAaHHOCTH OKpYXarollell cpenapl, MJIaHUPOBAaHUS IMOCTYIKOB H
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKpY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U IyTEH X PELLEHUS;

8) ajanTanus K U3MEHAIIMMCS YCJOBUSIM COLMAJIBLHOM M NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHUSIX HEOMNPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTuxX JIOJAeH, MpuoOpeTaTh B COBMECTHOM JAESITebHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWI, B TOM YHCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaThb JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJIAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYKD  CHUTyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUS U JACUCTBUS, (POPMYyIHMpPOBaTH M OLEHUBATH PHUCKU U
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

ba3oBble Jlornyeckue 1eicTBuA:

e BBIABIATh U XapaKT€PU30BaTh CYIIECTBEHHBIE NMPU3HAKM MaTEMaTHUYECKHUX
OOBEKTOB, MOHATHI, OTHOLIEHUH MEXJy NOHATUAMH, (HOPMYJINPOBATH
ONpENENICHUs]  TOHATHM,  yCTaHaBIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuu, OCHOBaHUSA i OOOOIIEHHS U CpPAaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAIM3a;

e BOCIpPUHUMATH, (OPMYIHpPOBATH U  MPEOOpPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTENbHbIE WU OTpULATEIbHBIE, E€IUHUYHbIC, YaCTHbIE U OOUIME,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3UM U
npotuBopeunsi B (dakTaX, [aHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npeaiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEHW U MPOTUBOPEUUIA;
JieNiaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JACIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIOUCHH 110 aHAIOTHH;

pa30upaTh JOKa3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUHN (MPSMbIE U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSITETLHO HECJIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpaWBaTh AapryMEHTAIUIO, TPUBOJIWTH
PUMEPBI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CHOCOO pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApMAHTOB pCIICHHUsS, BHIOMpPATh HaWOOJee MOAXOMANIMA C yIETOM
CaMOCTOSITETTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTeJbCKHE 1eCTBUA .

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH, (PHUKCUPYIONIME MPOTUBOpEUHE, MPoOIeMy,
CaMOCTOSITETLHO ~yCTaHaBIMBaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOI0 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEKy COOOI;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOIO HAOJIOIEHUS, HUCCIEIOBAaHUsI, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATH
MPEIOIOKEHUS O €TO PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nHpopmanmei:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JTAHHBIX,
HEO0OXOIUMBIX JIJISl PEIICHUS 3a4a4K;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS;

BbIOMpaTh (OpMy TpPEACTaBICHUS HHPOPMALMH U WUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

OLICHHMBATh HAAEKHOCTh HMH(POPMALMHU 10 KPUTEPHSIM, MPEAT0KEHHBIM
YUUTENIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATh U ()OPMYTUPOBATH CY)KJIEHUS B COOTBETCTBHUH C YCIOBUSIMU
U LETsIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, AABaTh IMOSICHEHUS IO XOAY pPELIEHUs
3a/1a4i, KOMMEHTUPOBATH MOJYUYEHHBIN PE3yJIbTAT;

B X0/i¢ 00CYKJIEHHUS 3a7aBaTh BOIPOCHI MO CYILECTBY 00CYXAaeMOil TeMBlI,
npo0JieMbl, pelaeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pELICHMs, COIOCTaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYIHX
YYaCTHUKOB JAMajora, OOHApyKMBaTh PA3IMUME M CXOJACTBO MO3MULUN, B
KOppEeKTHOU popme GpopMyIrpoBaTh pa3HOIJIACHs, CBOM BO3PAKECHHUS;
OPEICTABIATh  PE3yNbTaThl  PELICHUS 3aJaui, AKCIIEPUMEHTA,
UCCJIEIOBAHMSI, TIPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBICTYIIIICHUS
C y4€TOM 3aJ7a4 IPe3eHTALNN U OCOOCHHOCTEHN ayAUuTOpUH;

IOHMMATh U UCNOJIb30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHAWBUIyaJIbHOM
paboTHI IPU PELICHUHU YUEOHbIX MaTEMaTUUECKHX 3a/1ay;

IPUHUMATh 1LI€b COBMECTHOW IESATENIbHOCTH, IJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM paboThl, pacmpeneisTb BUAbl pabOT, JIOroBapUBaTHCH,
o0CyX/1aTh MPOLECC U pe3yabTaT paboThl, 0000IATE MHEHHS] HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padboTel (0OCyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBbI U JPYTHUE), BBIOIHATH CBOIO YaCcTh PabOThI
U KOOPJIMHUPOBATH CBOW JIEUCTBHUS C JPYTMMHU WICHAMH KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEro BKJaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOI€UCTBHUS.

PeryiasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSAITEIIHO COCTABJIAThH IUIAH, AITOPUTM PELIEHUs 3aJauyd (WIH €ro
4acTh), BBIOMpATh CIOCOO pElIeHUs: ¢ y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIL, 3MOHI/IOHaJILH])Il7[ HHTCJJICKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibrara
pELICHUsI MATEMAaTHYECKOW 3a]1a4u;

MPEIBUAECTh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PELICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBHI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LIEJIH U
YCIIOBUSAM, OOBSCHATH NMPUYUHBI JOCTHKCHHS WIM HEIOCTHKCHUS TIENH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHuss B 7 KJjacce OOyYarOmUICS TMOIYYUT CIEIYIOIINE
pEeIMETHBIE PE3yJIbTAThI:

Pacnio3HaBaTh H3y4yeHHBIE TE€OMETpPUYECKHE (UTypbl, ONpEeAeNsiTh HX
B3aMMHOE PAacloJIOKEHUE, H300pakaTb TIeOMETpUYEeCKUe (UTypbl, BBITOIHSTH
YepTekU MO YCIOBUIO 3a1aud. M3MepsTh JMHEWHbIE MU YIJIOBbIE BEJIMYUHBI.
Pemiate 3a1aun Ha BBIUKCIEHUE JJIMH OTPE3KOB U BEIUYHH YIJIOB.

Jenate rpyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIIMYMH IPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasMepsl 3THX
0OBEKTOB MO MOPSAJKY BETUUYHHBI.

CTpouThb YepTEXH K FEOMETPUUECKUM 3aJ1a4aM.

[lonb30BaThCAd NpHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJb30BaTh
IPU3HAKHU U CBOKCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEILIEHUH 3a/1a4.

[IpoBOIUTE JOTrMYECKHE PACCYKIEHUS C UCIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMH PABEHCTBA NPSMOYIOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYTroJbHHKA, B PELICHUU T€OMETPUUYECKUX 3a/1ay.

Omnpenenars napaieIbHOCTb MPSMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymas. Onpenenars MapajuieIbHOCTh MPSMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IMPSAMOU J0 TOUEK APYTrOu MPSIMOM.

Pemiate 3a1aun Ha KaeT4aroi Oymare.

[IpoBoAUTH BBIUMCIEHHUS U HAXOOUTh YMCIIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TIEOMETPHYECKMX 3a/]adyaX C HUCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB WU MHOI'OYTOJIbHUKOB, CBONCTB YIJIOB, OOpa30OBaHHBIX IpHU
NEPECEUEHNH JBYX IMapajulelIbHBIX MpPSIMBIX ceKylleil. Pemare npakTtuueckue
3a/1a4M Ha HAXOXKJICHUE YTJIOB.

Bianerp NOHATHEM T€OMETPUUECKOTO MECTa TOYEK. YMETh OIPEIEsATh
OMCCEeKTPUCY YIJla U CEPEUHHBIN MEPICHIUKYISP K OTPE3KY KaKk reOMETPUUECKHE
MeCTa TOYEK.

@opMyIupoOBaTh ONPENEIECHUS OKPYKHOCTH M Kpyra, XOpIbl M AUaMeTpa
OKPY>KHOCTH, MOJIb30BAaThCSl UX CBOMCTBaMH. Y METh IIPUMEHSTh 3TH CBOMCTBA MIPU
pelIeHnH 3a1a4.

Bnanets NMOHATHEM ONHUCAHHOW OKOJIO TPEYrOJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJbHUKAa IEPECeKaloTCsT B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHbIE
NEePHEeHAUKYJISPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKatOTCs B OAHON TOUKE.

Bnagere nmoHsTHEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BATHCA TEOPEMOM O
NEePHEeHAUKYISIPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOTO K TOUKE KaCaHHUS.
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[Tosnb30BaThCA NPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMH, TIOHUMATh
UX IIPAKTUYECKUU CMBICI.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE MOCTPOCHUSI C MTOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOydenus B 8 kJjacce OOYyYaIOIIMICSA TOJYYHUT CIIEAYIOIIHE
IIPEIMETHBIE PE3YyJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJIBHUKOB, HX JIJIEMEHTHI,
MI0JIb30BATHCSI UX CBOMCTBAMU NP PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpumeHsTh CBOMCTBA TOUYKH IEpECEYCHUs] MEIWaH TPEYrojibHUKa (LIEHTpa
Macc) B pEILICHUH 3a/1ay.

Bianets nonsiTUEM cpeHEN JIMHUM TPEYTOJbHUKA U TpPanelUuH, TPUMEHATh
X CBOMCTBAa IpU PEUIEHUHU TE€OMETPUYECKMX 3aaad. l[lonmb3oBaThcs TeopeMou
Qdaneca ¥ TEOPEMOM O MPONOPLUHUOHAIIBHBIX OTPE3KAX, MPUMEHSTh UX JUISl PELICHUS
IPaKTUYECKUX 3a]1a4.

[IpumeHsTh NpU3HAKK MOJO0US TPEYTOJIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3azay.

[Tonb3oBaThcst Teopemoit [ludaropa pns pemieHUss TE€OMETPUUYECKUX U
npakTU4eckux 3aaad. CTpouTh MaTEeMaTHYECKYyI0 MOJENb B IPAKTUYECKUX
3a/1layax, CaMOCTOSITENIBHO JIeJIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagetp DOHATHSMU CHUHYyCa, KOCHMHYyca M TaHI€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO TpeyroibHUKa. [1oab30BaThCsl 3TUMHU NOHATHUSAMU JJISl pELICHUS
NPAKTUYECKUX 3a7au.

Breruucnars (pa3iuyHbIMUA CIIOCOOAMU) IUIONIAAb TPEYTOJAbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ Quryp (monb3ysich, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B TPAKTUYECKUX 3a/1ayax.

Brnagets NOHATHSMU BIMCAaHHOTO W LEHTPAJIbHOTO YIJIa, HUCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yIiaX, YIJIaX MEXIy XOpJaMu (CEKYIIUMH) U YIIe MEXIY
KacaTeJIbHOM U XOPAOW NPH PEIIEHUH N'€OMETPUYECKUX 3a1a4.

Bnagete moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHHKA, NMPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA [TPU PELLIEHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NMPAKTHUKE — CTPOUTh MATEMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAJIbHOM JKU3HU U MMPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TMOJO0US U TPUTOHOMETpUHU (TOJB3YSICh, TAE HEOOXOAUMO,
KAJIbKYJISITOPOM).

K xoHmy oOyduenms B 9 kJjacce oOyJalOIIMMCS IOJYYHUT CJICAYIOIIHE
[IPEIMETHBIE PE3YyJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOIIBIO PA3JINYHBIE 3JIEMEHThl MPSAMOYTOJIBHOIO TPEYroJbHUKA («peleHue
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IPSIMOYTOJIbHBIX TPEYTOJbHUKOBY ). HaxoauTh (C MOMOIIBIO KAJIbKYJISITOPA) JTUHBI
Y YTJIBI JUTsl HETaOJIMYHBIX 3HAUCHUH.

[Tonb30Batbes popmynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUISl HAXOXJEHUS COOTHOLIEHHH MEXAy TPUTOHOMETPHUYECKUMU
BEJIMYHHAMH.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKIACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («pPEUIeHHE TPEYroJIbHUKOBY»), MPUMEHATh HUX IpHU
pELICHNU T€OMETPUUECKUX 3a/1ay.

Bnagerp moHsTHsIMM  mpeoOpa3oBaHMs  MOJOOHMS, COOTBETCTBEHHBIX
3J1IeMEHTOB NOJO00HBIX (uryp. [lonb3oBarbest cBOMCTBaMHU 110100Ms TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HaxoJIuUTh YyIJbl Yy MOAOOHBIX (uUryp.
[IpuMeHATh cBOMCTBAa MOAOOMS B MPAKTHMUECKHUX 3ajadyax. YMETb IPUBOJIUTH
IpUMEpPHI OJTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

ITonb30BaThCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBAaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpAaMH, MOHUMATh HMX [EOMETPUYECKUN U (U3HMUECKUUN
CMBICII, MPUMEHATh HMX B PEUICHUUM TEOMETPUYECKUX U (PU3MYECKHUX 3a/ad.
[IpumeHsTh cKalIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS ITMH U YTJIOB.

[Tonb30BaThC METOJOM KOOpPJAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B
pELIEHNN T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnanete NOHATHSMHM NMPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JIyTU OKPYXXHOCTH W paJUaHHON Mephl yria, YMETh BBIYUCIATH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHaTh noay4yeHHble YMEHUS B MPAKTUUYECKUX 3a7a4dax.

Haxonute ocu (MM LEHTPbI) CUMMETPUU (QUTYP, NPUMEHATH IBUKEHUS
IJIOCKOCTH B IMTPOCTENIINX CITyYasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIENH JUISl 33]1a4 PeaJIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHHUS
C NPUMEHEHUEM MOoJ00HUs M TPUTOHOMETPUYECKUX (PYHKUUU (TOJIB3YyACh, TIE
HE00XO0UMO, KaJbKYyJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC
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KoumnuectBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3jiesioB U TeM uu¢poBbIe
Ne n/m P Kourpoasnbie | IlpakTnyeckue (mupp )
NMporpaMmbl Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl
[Ipocreiimue reomerpuyeckue GUrypsl u
1 I/I)I: cBoiicTBa. l3me fHI/Ie FCOM;I”)[ I/I}‘III;CKI/IX 14 brbmmorexa [IOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYWH
bu6mmoreka [JOK
2 TpeyrombHtici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble psMBbIE, CyMMa yIJIOB 14 1 bubmuoreka LIOK
TPEyrojJbHUKA https://m.edsoo.ru/7f415e2e
4 Okpyx)HOCTb U Kpyr. ['eomeTpuyeckue 14 1 bubamnoreka [HOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5 [ToBTOpeHue, 0600IICHNE 3HAHUM 4 1 httos://m.edsoo.ru/7f41562e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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8 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB 1 TeM uu¢poBbIe
Ne n/m P Koutpoabnbie | IIpakTnyeckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 4 12 1
CTRIPEXYT OB https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOMOPIIMOHATIBHBIX OTPE3Kax, MOA00HbBIE 15 1 bubmmorexa LIOK
poropt P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
[Tnomanes. Haxoxaenue momaneit
3 Tpe mOJfI)HI/IKOB " f/[HOFO OJijHi[Ix ¢bur 14 1 bubmmorexa LIOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX GUryp
4 Teopema [Iudaropa n Hagana 10 1 bubmmoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYrbl B OKpYKHOCTH. BrincanHsie u
5 OIIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka ITOK
KacarenpHble K Okpy)kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bubmuoreka IJOK
I 7 4 1
6 OBTOPCHHE, 0000MEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC
N HanmenoBann | KosmuecTBo 4acos JJIeKTPOHHBbIE
[
" | epa3sgenos u (uudpoBbie)
n/ Bcecer | KouTpoabH IMpaxkTuueck
TeM o0pa3oBaTejibHbIE
n 0 bie padoThI e padboTbl
NpoOrpaMmbl pecypchl
Tpuronomerpus
. Teopemsl
KOCHHVCOB 1 bubmuoreka [JOK
4 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemienue
TPEYrOJIbHUKOB
[IpeobpazoBanu
e noxoous. bubnuoreka [JOK
Metpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOILICHUS B 12c
OKPYXHOCTH
bu6numoreka [JOK
BexTops! 12 1 https://m.edsoo.ru/7f41a
12¢
JlekapToBbI bubnunoreka [HOK
KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
IIpaBunbHbBIE
MHOT'OYT OJIbHUK
u. Jlmuna bubnuoreka [JOK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41a
ILIOIIA/b Kpyra. 12c
Brruncnenne
I EN (S7]
TBiKenus Bubnuorexa [JOK
6 https://m.edsoo.ru/7f41a
MJIOCKOCTH
12¢
[ToBTOpEHME,
0B0BLLICHIE bubmuoreka [JOK
R ’ 7 2 https://m.edsoo.ru/7f41a
CUCTEMaTH3allN
o 12c
s 3BHAaHUU
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I1O
[MPOI'PAMME

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOW NOAMNUCHIO

MYHULUMUNAJIbHOE BHODKETHOE OBLLIEOBPA30OBATEJ/IbHOE
YYPEXXAEHUE «CPEHSS1 OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N23 C
KPbIMCKOTATAPCKUM $S13blIKOM OBYYEHWS» TOPOACKOIO OKPYIrA
CYAAK, Canpxanunosa ®epuae VbpanmoBHa
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