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IHOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJMH U3 OCHOBHBIX Pa3J€lOB IIKOJIBHOM MaTEMAaTHUKH, UMEIOIIANA CBOEH
LeNbl0 00ecleYnTh H3y4YeHHE CBOMCTB U pa3MepoB (UIyp, UX OTHOIIEHUWH M B3aUMHOE
pacCIIOJIOKEHUE, ONMUPAETCS Ha JIOTMYECKYH0, J0Ka3aTelIbHYyI JUHUIO. LleHHOCTh u3ydyeHus
T€OMETPUHU Ha YPOBHE OCHOBHOTO 0011IeT0 00pa30BaHUs 3aKJIFOYAECTCSI B TOM, YTO OOYYArOIIHIACS
YUUTCSL TPOBOJIUTH [TOKA3aTENIbHBIE PACCYXKACHUSA, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHUS,
JIOKa3bIBATh MCTHUHHBIE YTBEPKACHUS W CTPOUTH KOHTPIPUMEPBI K JOKHBIM, IPOBOJIUTH
paccyXIeHus: «OT IPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITUpPOBaTh OOpaTHBIE
YTBEPKICHHUS.

Btopoii nenpo n3ydeHus reoMeTpuu SBIISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA MpU
pElIeHNN KaKk MaTeMaTU4YeCKUX, TaK M NPAKTHUYECKUX 3a/ay, BCTPEUaIolUXCs B peajbHOU
xu3Hu. OOydvaromuics TOJKEH HAyYUTbCS OIpPENEIUTh TeOMETPHUYECKYI0 (QUrypy, OnucaTh
CJIOBAMM JAHHBIA YEPTEK WM PUCYHOK, HAWTH IJIOIIAJAb 3€MEJIBHOIO YYacTKa, PacCUMTaTh
HEOOXOMMYIO JJIMHY ONTOBOJOKOHHOIO Kaleys WM Tpedyemble pa3Mmepbl rapaxa ais
aBTOMOOWI. DTOMY COOTBETCTBYET BTOpAsi, BBHIUMCIUTENIbHAS JUHUSA B M3YYEHUU T€OMETPUHU.
IIpu pemieHun 3agad  OPAKTUYECKOTO  XapakTepa OOydaroLIMICS  Y4YUTCS  CTPOUTh
MaTEMaTUYECKUE MOJEIN pEaJbHbIX JKU3HEHHBIX CHUTyallui, MPOBOAUTH BBIYHUCICHUS U
OLIEHMBATh aJICKBaTHOCTD IOJIy4EHHOT'O pe3yJbTara.

Kpaiine BaxHO MoAuY€pKUBaTh CBA3M T€OMETPUU C APYTMMH y4e€OHBIMU IpEeAMETaMH,
MOTHBHpPOBaTh  HCIOJB30BaTh  ONpPENEIICHUS TeOMEeTpUYecKuX Guryp ¥  IOHATHUH,
J€MOHCTPUPOBATh PUMEHEHHE MOYUCHHBIX YMEHHM B (PU3MKE U TEXHUKE. DTHU CBSI3U Haubosee
SApKO BUJHBI B TeMax «Bekropb», « TpuroHomeTpuiyeckue COOTHOIEHUS», «MeToa KoopAUHAT
u «Teopema ITudaropar.

VY4eOHblil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PA3/Eibl COACPKAHUS:
«['eomerpuueckue GUrypsl W UX CBOHCTBa», «M3MepeHHE TeOMETPUYECKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanust TOJOOHS.

Ha uzydenue yuebHoro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kmacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Havanbsuple nonaTtHs reomerpuu. Touka, npsimasi, OTPE3OK, Jyd. Yroia. Buuel yrios.
BeprukanbHble W cMexHble yrabl. buccexkrpuca yrma.  JlomaHas, MHOTOyroJjbHHK.
[TapannenbHOCTh U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWMCTBA O0ceBOW cuMMeTpuu. Ilpumepsl cummerpun
B OKpY’KaIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C TMOMOIIBIO LHPKYJId U JuHEWkH. TpeyroapHuk. Beicora,
MeuaHa, OMCCeKTpHca, UX CBONCTBA.

PaBHOOEIpeHHBII 1 paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyToibHUKA.

CpoiicTBa M TMpU3HAKU pPaBHOOEAPEHHOro TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKYU NapajUIeNIbHbIX NpsAMbIX. CyMMa yIJOB TpeyrosbHHKAa. BHeninue
YTIIbI TPEYTOJIbHUKA.

IIpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOIO TPEYIOJIbHUKA,
NPOBEACHHOW K TIuNoTeHy3e. IIpu3Haku paBeHCTBa MNPAMOYTOJIBHBIX TPEYTrOJIBHUKOB.
[IpstMOyTONBbHBIN TPEYroJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 0OoJIbILIEM yIiie U OONbIIEH CTOPOHE TPEyroibHUKA. [lepreHuKyIsp U HAKIIOHHAS.

I'eomeTpryeckoe MecTo TOueK. buccekTpuca yria M CEpelMHHBIM NEPHEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

Okpy’XKHOCTb M KpyI, XOpAa M JIHMaMeTp, HX CBOWCTBAa. B3aumHOe pacmnosioxeHue
OKpY>KHOCTH M IpsiMoi. KacaTenbHas M cekylas K OKpyXHOCTH. OKpy>KHOCTb, BIIMCAaHHasl B
yroJjl. BrincanHas v OIMCaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronpHuku. llapamnmenorpamm, e€ro nmpu3Haku M CBOMCTBA. YacTHble cirydau
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HaKu U cBoiicTBa. Tpameuus,
paBHOOOKas Tpaneuus, e€ cBoiicTa u npusHaku. [IpsiMoyroiabpHas Tpanenus.

Meron ynBoenus Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u Teopema o
IIPONOPLMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TpeyroibHHUKA U Tpaneuuu. L{eHTp macc TpeyroabHukKa.

[Tomobue TpeyronbHUKOB, KO3 GUIMEHT moaoous. [Ipu3Haku moao0ust TPEyrolIbHUKOB.
[TpumeHeHne nog00Mst IPH PELIEHUN IPAKTUUECKUX 3a]1ay.

CroiicTBa 1uiomaneit reomerpuueckux ¢uryp. @opmyssl Ui MIOMIAAM TPEyTroJbHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHoOIIEHHE TUIoIaAel MoJ00HBIX GUryp.

Beruucnenue miomaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemieHHH NPAKTHYECKUX
3a1ad.

CuHyc, KOCHHYC, TAQHI'€HC OCTpPOTO yIJla MPSMOYIOJbHOI'O TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHoMerprdeckue GyHKIuu yrios B 30, 45 u 60°.

Brnucannble ¥ LEHTpajbHbIE YIJIbI, YTOJ MEXIY KacaTeJIbHOHW U XOPAOW. YTIIBI MEXIY
XOpJAaMH M CeKylIMMM. BrucaHHble U OMNHMCAaHHbIE YeTHIPEXYToJbHUKHU. B3anmHoe



pacrioyio’)keHle ABYX OKpykHocTed. Kacanme oxpyxkHocreil. OOmue kacaTelbHble K JBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc ymioB oT O mgo 180°. OcCHOBHOE TPUTOHOMETPHYECKOE
TOXeCTBO. POpPMyJIBI IPUBEACHUS.

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 3aJa4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeobpa3zoBanue nonodbus. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeIEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYLIHX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bextop, mnuHa (MOAyNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlMM Hal
BEKTOpaMHM. PaznokeHue BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BekTOpaMm. KoopauHatel BEKTOpa.
CkansipHoe pou3Be€HUE BEKTOPOB, IPUMEHEHHUE JJI1 HAXOKICHUS JIJIUH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPAaBHEHMS IIPSIMOM U OKPYKHOCTU B
KOOpJMHATax, [IEpECEUEHUE OKPYKHOCTEN U MPsIMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKHU. JJTMHA OKPYKHOCTH. ['pagycHast U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpyxHocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBM>KEeHHUS MJIOCKOCTH M BHYTPEHHHUE CUMMETpUU (UTYP (3JI€MEHTapHbIE MTPEICTABICHHUS).
[TapannensHbiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHUS TpOrpaMMbl YyueOHoOro Kkypca «l'eomerpus»
XapakTepU3yoTCs:

1) naTpuoTHYecKoe BOCIIMTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOUUIOMY W HACTOSALIEMY POCCUMCKOM MaTEeMaTUKH,
LEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSIM POCCUMCKUX MATEMATHKOB U POCCHMCKON
MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUHN B IPYTUX HAYKaX U MPUKIAJIHBIX
chepax;

2) rpa:ka1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTCH TpaKJaHWHA M peaju3allid €ro Ipas,
MPEACTABICHHEM O MAaTeMaTHYeCKHX OCHOBAaX (PYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYp,
SIBIIGHUH, MPOLIETYp TPaKIaHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHUIO ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKCHHIA
HayK{, OCO3HAHUEM Ba)KHOCTH MOPATBHO-3TUYECKHUX MPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHHH TMPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MATEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HH IS YCIICITHOW MpodeCCHOHANBHON NEATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM H TIOCTPOCHHEM HWHIUBUIYyAIBHOW TPAEGKTOPUU OOpa3oBaHUSA U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUECKOMY BOCHIPUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUH, YMECHHUIO BUACTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE,

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpHCHTAIlUCH B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJIOBEKa, NPUPOABI M OOIIECTBa, TOHUMAaHHEM
MaTeMaTHYeCKON HayKu Kak cdepbl 4YeIOBEUECKOH MAeSITeIbHOCTH, ITAaloB e€ pa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS LIUBWIM3ALUH, OBJIAJCHUEM A3bIKOM MAaTEMaTUKH U MaTeMaTHUECKOU
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCIIC/IOBATEIILCKON JICSITEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbSI U
IMOIMOHAIBHOTO 0JIArONOJIYYHsI:

TOTOBHOCTBIO TPUMEHSATh MATEMaTUYECKHUE 3HAHUSI B MHTEpPECax CBOETO 3JI0POBBS,
BEJICHUS 370pOBOTO 00pasa >KM3HU (30pOBOE MUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, perylspHas (usmueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABbIKA peIICKCHUH,
MpU3HAHKEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYroro YeloBeKa;

7) 3K0JI0TMYEeCcKO0e BOCIIMTAHME:

OpUEHTallMe Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU IS pPElIeHHs 3a7ad B 00JiacTu
COXPAaHHOCTH OKPYKAIOIIEH Cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOJKHBIX
MOCJICICTBHI JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHHWEM IJIO0ATBHOTO XapaKTepa AKOJIOTHYECKUX
po0JIeM U IyTEeH UX PEIICHHUS,



8) ajanTanys K U3MEHAIOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHMSX HEOIPENECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTHUX
Jrofiel, MpUoOpeTaTh B COBMECTHON JESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OMbITa APYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWUU, B TOM uuciie (GOpMYIMPOBATH UJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SABJICHUAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neguunTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallUIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMblE€ PEIICHUS U
neicTBus, GopMyIupOBaTh U OLIEHUBATH PUCKU U TIOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBbie Jiornueckne 1eMcTBUA:

® BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHWUH MEXIy TMOHATHIMH, (HOPMYITHpPOBATH OMPEICICHUS TOHITHA,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS ISl 00OOIICHUS U
CpaBHEHUs1, KPUTEPUHU IIPOBOJMMOTIO aHAJIMN3A;

® BOCIPHHHMMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpuLaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIABISATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHs B (DaKTax,
JAHHBIX, HAONIOAEHUAX W YTBEPXKACHUSAX, MpeuiaraTb KPUTEPUH JIsl BbISBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHN;

e JieNaTh BBIBOJABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKJIFOUEHH 110 aHAJIOTUH;

e pa30buparh I0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IPSIMbIE U OT MPOTHBHOTO),
IPOBOJUTH CaMOCTOSITEIBHO HECJIOXKHBIE JIOKa3aTeNbCTBA MaTEeMAaTHYECKHX (DaKTOB,
BBICTpAauBaTh apryMEHTAlMIO, MPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATD
cOOCTBEHHBIE PaCCykKICHUS;

e BHIOMpaTh CMOCOO pemeHuss y4eOHOH 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BRIOMpaTh Haubosee MOAXOMAIINI C Y4ETOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCcKkue 1eCTBUA:

® JCIOJIB30BaTh  BONPOCHI  KAaK  HMCCJIENOBATEIBCKUM  MHCTPYMEHT  IIO3HAHMI,
(dbopMynpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIeMy, CaMOCTOSATEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apIyMEHTHUPOBATh CBOIO
MIO3ULIAI0, MHCHHUE;

® [POBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIM SKCIEPHUMEHT,
HEOOJIBIIIOE  MCCIIEOBAHME TI0 YCTaHOBJECHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOO;



caMoCTOsITeNNbHO  (OpMYyIUPOBAaTh  000OIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOEHUS, MCCIICIOBaHMS, OICHUBATh JOCTOBEPHOCTH IOJYYECHHBIX
pe3yNbTaTOB, BEIBOJIOB U O0OOIICHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKKE BBIABUTATh MPEINON0KEHUS
0 €r0 pa3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISATh HEJJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALIUH, JTaHHBIX, HEOOXOJUMBIX IS
peleHus 3a1auu;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3MPOBATH M WHTEPIPETHPOBATH HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM NpEACTABICHUS;

BbIOMpaTh (OopMy HpeCTaBICHUs MHPOPMALMU M WIUTIOCTPUPOBAThH PEIIaeMble 3aJauu
cXeMaMH, JrarpaMMaMi, HHOH rpadukoil 1 uX KOMOWHAIUAMU;

OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM WU
c(hOpMYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁHLle JelCcTBHUA:

BOCIIPUHHUMATh M (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBHSMH M IEISIMU
OOLIeHMsI, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOI0 TOYKY 3pEHHMS] B YCTHBIX U
NICBMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS 110 XOAY PEIIeHHs 3a7add, KOMMEHTHUPOBAThH
MIOJIyYEHHBIA pe3ysIbTarT;

B X0JIe 00CY>K/Ie€HHs 3a]]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOI Te€MbI, IIPOOIEMBI,
pemaeMof/'I 3aaa4M, BBICKA3bIBaTh UJCH, HALICJICHHBIC HA IMOWCK PCIICHHA, COMOCTABIATh
CBOM CYXK/ICHHS C CYXIEHHSMH JPYTHX YYAaCTHUKOB JUAIIOra, OOHAPYKUBATh Pa3InIne
M CXOJCTBO MO3WIMH, B KOPPEKTHOW ¢QopMme (OpMyIUpOBaTh PAa3HOTIIACHS, CBOH
BO3PaKEHHUS;

IPE/ICTaBIATh PE3YNbTaThl PEUICHUS 3a/1au, SKCIEPHUMEHTA, MCCIIEIOBAaHMS, POEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OopMaT BBICTYIUIEHUS C y4Y€TOM 3agad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH;

HNOHMMAaTh M UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYaTbHONW PabOTH PU
peuieHun y4yeOHbIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh [IEJIb COBMECTHOM JESATENbHOCTH, IIAHUPOBATH OPTaHU3ALUI0 COBMECTHON
paboTHI, pactpeneNsiTh BUABI paboT, JOrOBapUBATHCS, 00CYKIAaTh MPOIECC U PE3yJIbTaT
paboThl, 0000MIaTF MHEHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX GopMax paboThl (00CykaeHHs, 0OMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JCHCTBUS
C APpyruMHr 4iICHAMU KOMaH/bI, OLICHUBATh Ka4uCCTBO CBOCI'O BKJIaga B O6IHHﬁ MMPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIe T1eCTBUS

Camoopranuzanms:

CaMOCTOATENIFHO COCTAaBJIATh IUIAH, aJTOPUTM pEUICHUS 3afadd (WIM €ro 4YacTh),
BBIOMpPATh CHOCOO pelmeHus ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATh BAPHAHTBHI PEUICHUN C y4&TOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, 3MOLIHOHAJIbLHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIA Ipollecca U pe3ylibTara peuleHus
MaTeMaTH4YeCKOM 3a/1au;

e [peABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEILICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTH Ha OCHOBE HOBBIX OOCTOSTENBCTB, HANJAEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLEHUBAThb COOTBETCTBUE PE3yJIbTATa JEATEIBHOCTH IOCTABJICHHOW LEJIN U YCIOBUSAM,
OOBSICHATH MPUYUHBI JOCTHKCHHS WU HEIOCTH)KEHUS LIeJIH, HaXOIUTh OLINOKY, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOyueHuss B 7 kJjacce OOydarOUIMHCS MNOJYYHUT CJEIYyIOIUE NpeIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTh U3yueHHBIE T€OMETPHUUYECKUE (UTYpPBI, OIpPEaeNsiATh HUX B3aUMHOE
pacroyio’)keHre, HU300pakaTh TI'€OMETPHUECKUE (UTYphI, BBIIOJIHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsATh nuHEHHbIE W YIVIOBBIE BEIWYMHBI. Pemarh 3agadyd Ha BBIYMCIICHHE [JUIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B pealbHON KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETHUNHBL.

CTpouTh 4epTEeKH K TEOMETPUYECKHUM 3a1adam.

Ilonp30BaTbesd HpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIIOJIB30BATh IPU3HAKH U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1ay.

IIpoBOAUTE JIOTHYECKUE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonb30BaTbCsd MNMpPU3HAKAMU PABEHCTBA INPSIMOYIOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJMaHbl, IPOBEACHHONW K THUIOTEHY3€ MPAMOYTOJIBHOIO TPEYrOJIbHUKA, B PEILICHUU
r€OMETPUYECKHX 3a/1a4.

Onpenensty napamienbHOCTh NMPSAMBIX C IOMOILBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapajuieNbHOCTh NPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM MPSIMOM O TOYEK APYTrou MpsiMOH.

Pemiats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAUTh UHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  337a4ax C  HUCIOJIB30BAHMEM CYMMBI  YIVIOB  TPEYrOJBHHUKOB U
MHOTOYTOJIFHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEYCHUH JIBYX MapajlIeIbHBIX
MPSIMBIX CEeKyIIel. PemaTe npakTHyeckue 3aa4y Ha HaX0K/JICHHE YTIIOB.

Bnagets noHsTHEM reéOMETPUUECKOIO MECTA TOUEK. Y METh OIpeNesTh OUCCEKTPUCY yIia
U CEpEIUHHBIN NEPIEHINKYJIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

DopMyIUpPOBaTh ONPEAEICHUS OKPY>KHOCTH M Kpyra, XOpAbl M IUAaMETpa OKPYXKHOCTH,
[IOJI30BATbCA UX CBOMCTBAMU. Y METh IIPUMEHSATH OTU CBOMCTBA IIPU PEILICHUHU 3a/1a4.

Biagers moHATHEM ONMCAHHOM OKOJIO TPEYIOJBbHHUKA OKPY)KHOCTH, YMETh HAXOAUThb €&
ueHTp. [lonp3oBaThCs pakTamMu 0 TOM, YTO OUCCEKTPHUCH! YIJIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B
OJHOM TOYKE, M O TOM, 4YTO CEpPEAMHHBIC IEPIEHIUKYISAPBl K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Biagere mnoHATHEM KacaTeNbHOM K  OKPYKHOCTH, IOJB30BAaTbCsl TEOPEMOU O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM U paJuyca, IPOBEAEHHOIO K TOYKE KacaHusl.

Ilonp30BaTbes NPOCTEUINMMU  I€OMETPUYECKMMM  HEPABEHCTBAMM, IIOHMMAaThb HX
MIPAKTUYECKUNA CMBICIL.



[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO ITUPKYJIS U TUHEHKH.

K konmy oOydeHus B 8 Kjacce OOYyYarOIIMNCS TIONYYHT CIEAYIONUE TPEIMETHBIC
pe3yJIbTaThI:

Pacno3HaBaTe OCHOBHBIE BHJIbI YETHIPEXYTOJBHHUKOB, MX JJIEMEHTHI, IOJb30BAaThCA X
CBOMCTBAMH TMPH PEIICHUHA T€OMETPUUSCKHUX 3a/1a4.

[IpuMeHsTh CBOICTBAa TOUYKM TEpecedeHHs] MeIHaH TpeyroibHHKa (LEHTpa Macc) B
peuieHnu 3a1a4.

Branets nmoHsiTHEM CpelHEN JIMHUU TPEYTOJIbHUKA U TPANeluu, MPUMEHSITh UX CBOWCTBA
MpU pelIeHUH reoMeTpuueckux 3anad. llomb3oBaThesi Teopemoirn danmeca W TeopemMoud O
MPOTOPIIMOHANIBHBIX OTPE3KaX, MPUMEHATh UX JJIS PEIICHUS TPAKTUISCKUX 3a]1ad.

[TpuMeHSTh IPU3HAKU TTOI00US TPEYTOJIHLHIUKOB B PEIICHHH T€OMETPHUYSCKUX 3a7ad.

[Tonp3oBatbest Teopemoii [ludaropa nias pemeHHs TEOMETPUUYECKHX W TPAKTHYECKUX
3agad. CTpoUTh MaTeMaTUYECKyI0 MOJENb B MPAKTHUYECKHUX 3ajjauyax, CaMOCTOSTEJIbHO JeaTh
YepTEXK U HAXOJUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagers noHsATHAMM CHHYCAa, KOCMHYCa M TaHI€HCA OCTPOro yria MPsSMOYTOJIbHOTO
TpeyroibHUKa. [101630BaThCS STUMU MOHATUSMU VIS PEILICHUS MPAKTUYECKUX 3a/1a4.

Beruncnsate  (pa3snmuYHBIME - CIIOCOOAMM) — TUIOMIAb  TPEYroJbHUKA W IUIOHIAU
MHOTOYTOJBHBIX ~ GUTyp (IOJIB3YsCh, TI€ HEOOXOAMMO, KaIbKyJaTopoMm). [IpuMeHSTH
MOJIyYECHHBIC YMEHHUS B MPAKTHUECKUX 3a7auax.

Bragere MOHATHSMM BHOMCAaHHOTO M LEHTPAJIBHOIO YIJa, HCIOJIB30BaTh TEOPEMBI O
BIMHCAHHBIX yTJaX, YIVIAX MEXIY XOpAaMH (CeKYIIMMH) U YTJIE MEXKy KacaTeIbHON W XOpI0u
MIPU PELIEHUU T€OMETPUYECKUX 3a]1ay.

Bragete MoHATHEM ONMUCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHATH CBOWCTBA OMHUCAHHOIO
YEeTBIPEXYTOJIbHUKA MTPHU PELICHUU 3a/1ay.

[IpuMeHATh MOJIydeHHbIE 3HAHMSI HAa MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJENIU IJIs
3aJ1a4 peajbHON KU3HH M TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS ¢ TIPUMEHEHUEM TT0100US
Y TPUTOHOMETPUH (TI0JIb3YSICh, I'7I€ HEOOXOIUMO, KaJIbKYyJIATOPOM).

K xonmy oOydyenuss B 9 kJjacce OOydYarOmMIACS TOJYYUT CIEAYIONMNE TMPEIMETHBIE
pE3yJIbTaTHhI:

3HaTh TPUTOHOMETpUYECKHME (YHKIMH OCTPhIX YIJIOB, HAXOAUTh C HMX IOMOIIbIO
pa3iMuHble  AJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYroJbHHKA  («pEeHIeHHe  MPSIMOYTOJIBHBIX
TPEYrOJbHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KANbKYJISATOPA) JUTMHBI U YTJbl JUIS HETAOIWIHBIX
3HAYEHUU.

[Tone3oBatbest (hopMyJIaMy TIPUBEJICHUS H OCHOBHBIM TPHUTOHOMETPHUYECKAM TOXKICCTBOM
JUTSI HAXOKICHHSI COOTHOILIEHUM MEX]Ty TPUTOHOMETPUUECKUMH BEJIMUMHAMH.

Hcnonbs30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXOXKJICHUS PA3JIMYHBIX AJIEMEHTOB
TPEYTOJIbHUKA («pEIIeHUEe TPEYTOJbHHUKOBY), MPUMEHATh UX TPH PEHICHUU TC€OMETPUUYECKHUX
3azay.

Brnagers nonatusMu npeodpazoBaHus MOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThCSI CBOMCTBAMU MOA0OMS TPOU3BOIBHBIX (DUTYP, YMETh BBIUYUCIATH JITUHBI U
HAXOJHUTh YIIIbl Y OM00HBIX (uryp. [IpuMeHsaTs cBoiiCTBa MOAOOUS B MPAKTHUECKUX 3aadax.
YMeTh MPUBOJAUTE MTPUMEPHI ITOJTOOHBIX (PUTYp B OKPYKAFOIIEM MHUPE.

[lonb30BaTbess TeopeMaMHu O MPOU3BENEHUU OTPE3KOB XOpA, O NMPOU3BEIACHUM OTPE3KOB
CEKyLIUX, O KBaJIpaTe KacaTeIbHOM.



[Tonp30BaTbcss BEKTOpaMH, IMOHMMATh WX T€OMETPHUUECKUH U (U3UUECKUH CMBICT,
NPUMEHATh UX B PEIICHWH TEeOMETPUYECKMX M (u3nueckux 3anad. [IpuMeHsATh ckamsipHoe
IIPOU3BE/ICHNE BEKTOPOB AJIsl HAX0XK/IEHUS JJIMH U YIJIOB.

ITonp30BaTbcs METOOOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATH €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUECKUX 3a/1au.

Bnagers MOHATHAMM NMPaBUJIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY>KHOCTH, JUIMHBI yTU
OKPY’KHOCTH M paJuaHHOW MEpbl yIia, yMETb BBIYHCIATH IUIOLAAb Kpyra M €ro 4acTeil.
IIpyMeHATD MOJIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxonuth ocu (WM LEHTPHI) CUMMETpUU (PUTYp, MPUMEHATH JIBUKEHUS IJIOCKOCTU B
MIPOCTEUIINX CITyYasiX.

[IpyMeHsATh NOydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMAaTHMYECKUE MOJENU IS
3aJja4 peasbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIEHUS C IPUMEHEHNEM MO100uUs
U TPUTOHOMETPUYECKUX (PyHKUUH (MOIb3YSICh, /1€ HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM nudposbie
Ne i/m P KoHTposbHBI IIpakTHYeckue (g )
NporpamMmsbl Bcero o0pa3oBaTte/ibHbIE
e padoThl padoThI
pecypchl
[Ipocrelimne reoMmeTpuueckue GUrypsl u
1 I/DI() cBoiicTtBa. M3me Tele/Ie FGOMS; I/I}‘/{I;CKI/IX 14 1 bubmorexa HOK
’ P P https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmpHukH 10 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapanienbHble psiMble, CyMMa YTJIOB 7 ) bu6mmoreka [IOK
TPEYTOJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxkpy:xHOCTb U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [HOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
. but6mmoreka [JOK
> TosToperue, obobmerme snammit 3 https://m.edsoo.ru/7f415e2e
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8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3/iesioB H TeM nuppoBbIe
Ne i/t P Kourpoasbnsie | IlpakTuyeckn (mcbp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 12 1
CTRIPEXYTOTIHHIKH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHANIBHBIX OTPEe3Kax, MOJ00HBIE 15 1 brtamorexa TOK
poriopH P > 11O https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKA
[Tnomans. Haxoxaenue miomanein
3 e TOJ'II[LHI/IKOB u i[/IHoro ronnlfﬂilx ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
4 Teopema IIudaropa u Hayana 10 1 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vbl B OKpYy>KHOCTU. Bricanuslie u
5 ONMCAaHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [JOK
Kacarenbnble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme spammi 4 1 https://m.edsoo.ru/7f417e18
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9 KJIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (ucpp :
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomertpus. Teopembl KOCUHYCOB U 16 | bubnuoreka LIOK
CHHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nmogpodus. Merpudeckue 10 | bubnuoreka LIOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. JlTMHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmmorexa [JOK
by " ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei
bubmuoreka [JOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001mIeHNE, CHCTeMaTH3alUs 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* ['eomerpus, 7-9 xknaccol/ Atanacsan JI.C., Bytyzos B.®., Kagomues C.b. u

npyrue, AxkiimonepHnoe obmectBo «M3gatensbctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

Kawura nns yaurens:
7 xnacc:  https://catalog.prosv.ru/attachment/339949{-6870-11e3-8221-
0050569¢0d55.pdf
8 kmacc: https://catalog.prosv.ru/attachment/33994fac-6870-11e3-8221-
0050569c0d55.pdf
9 «xmacc: https://catalog.prosv.ru/attachment/33994fb9-6870-11e3-8221-
0050569c0d55.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/
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https://catalog.prosv.ru/attachment/33994fb9-6870-11e3-8221-0050569c0d55.pdf
https://catalog.prosv.ru/attachment/33994fb9-6870-11e3-8221-0050569c0d55.pdf
https://catalog.prosv.ru/attachment/33994fac-6870-11e3-8221-0050569c0d55.pdf
https://catalog.prosv.ru/attachment/33994fac-6870-11e3-8221-0050569c0d55.pdf
https://catalog.prosv.ru/attachment/33994f9f-6870-11e3-8221-0050569c0d55.pdf
https://catalog.prosv.ru/attachment/33994f9f-6870-11e3-8221-0050569c0d55.pdf

