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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX PAa3/J€iOB IIKOJIbHON MaTEeMaTHKH,
MMEIOINN CBOEH I1eNIbI0 00€CTIeUnTh U3YYCHHE CBOWMCTB M pa3sMepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE pPAacCIOJIOKEHHE, OMNHUpPAaeTCd Ha  JIOTMYECKYIO,
JI0OKa3aTeabHY0 JIMHUIO. [[eHHOCTh M3ydeHHUs] TE€OMETPUU HAa YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHUs 3aKITIOYAETCS B TOM, YTO OOYYAIONTUINCS YUUTCS MTPOBOINUTH
JI0Ka3aTEJIbHbIE PACCYKICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKa3bIBATh
WUCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH
paccy X AeHuss «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dhopmyIHpoBaTh OOPATHBIE YTBEPKIACHUS.

Btopoii uenpi0 H3ydeHUsT TEOMETPUHU SIBJISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK U MPAKTUUYECKUX 3ajad,
BCTpEUAIOIINXCS B  peanbHON Ku3HU. OOydamonuics TODKEH Hay4YUThCs
OTIPEJICIATh TEOMETPUUECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOMIAh 36MEJIBHOTO YYaCTKa, paCCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyemble pa3Mephbl rapaxa s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUUCIUTENIbHAS JIMHUS B MU3yYCHUU T'COMETPUHU.
[Ipu pernieHuu 3aia4 MPaKTUYECKOrO XapakTepa OOyYarolUCs YUYUTCS CTPOUTH
MaTeMaTU4eCKHEe MOJEIM  peajbHbIX JKU3HEHHBIX CHUTyallMi, MPOBOAUTH
BBIUYMCIICHUS U OIICHUBATH aJIEKBATHOCTD MOJIYYEHHOTO pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh ONPEIEICHUS] T€OMETPUUYECKUX PUryp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (PU3UKE H
TEXHUKE. OTU CBA3M HauOoliee SpKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpudeckre CoOTHOIIEHUs», «Meton koopauHat»y u «Teopema
[Tugaropar.

VYuebHbIii Kypc «l'eoMeTpus» BKIIOYACT CIICIYIOIINE OCHOBHBIC Pa3ieiibl
conepxkanusi: «['eomerpuueckue ¢urypel U uxXx cBoMcTBa», «W3mepenue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI HAa  IJIOCKOCTUY,
«BexTope», «JIBmkeHus miockoctuy, «lIpeoOpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 4gacoB (2 ywaca B Hejeno), B 8 kiacce — 68 yacoB (2 vaca B Henenw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbuble nousatus reomerpun. Touka, psiMasi, OTpe30K, JIyd. YToJI. Buuasl
yriioB. BeprukambHble u CMexXHbIE yIUBl. buccektpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh U EPIEHIUKYIAPHOCTD PSAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOH CHUMMETPUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOMIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Mennana, OMcceKTpuca, uX CBOMCTBA.

PaBHOOE/IpeHHBI W PaBHOCTOPOHHMM  TpPEyroJbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa H TpU3HAKU pPaBHOOEAPEHHOTO TpeyroipHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJUIENBbHBIX IPsMBIX. CyMMa YIJIOB TPEYTrOJIbHUKA.
Baenrnue yriel TpeyrojibHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEIHMAHBl MPSAMOYTOJIBHOIO
TPEYroJIbHAKA,  IPOBEAEHHOM K  runoreHysze.  lIpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOIbHUKOB. IIpsIMOYTOJIBHBIN TPEyTroJabHUK € yriioM B 30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousblieM yriie U OOJbIIeil CTOpOHE TPEYroJbHUKA.
IleprieHIUKYIISIp U HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yriia W CEpeIUHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa MW JuaMeTp, HuX CBoMcTBa. BzaumHoe
PacCIIOIO)KEHUE OKPYKHOCTH U mpsimMoi. KacarenpHas M cekymas K OKpY»KHOCTH.
Okpy>KHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W ONKMCAaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npusHaku U cBOMcCTBa. YacTHeie
cillydau MapajuieslorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX HPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpsiMoyroJibHasI Tpanenus.

Meron ynsBoenus menuansl. LlentpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O IPOMOPLHMOHAIBHBIX OTPE3KAX.

Cpennue JIMHAM TPEYTOJIbHUKA U Tpanenuy. LeHTp macc TpeyrojapHUKa.

[Togobue TpeyrodbHUKOB, KoddduimeHnt mnoxodus. I[lpusnaku mnomoOus
TpEeYroJbHUKOB. [IpuMeHeHne noqo0ust mpy peleHny NPakTUYECKUX 3a/1ay.



CpoiicTBa TmIomanei reomerpudeckux ¢uryp. DopMynbl A TUIOMIAAH
TPEYroJIbHUKA, MapajienorpaMma, pomOa u Tpaneuuu. OTHOILIEHUE TIJIoMaaei
noJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permenun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yTIila MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYecKne (YyHKIINH
yriioB B 30, 45 u 60°.

Brnivcanuele W UEHTpAIbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOM U XOpJIOH.
Yrael  MexIy ~XOopJAaMu U CEKyIUMMHU. DBrnucanHble W ONHCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosioxkeHue JByX OKpyxkHocren. Kacanue
okpyx)HocTei. O01Me KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yraoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOK1€CTBO. DOPMYIIBI TPUBEICHUS.

Pemienne TpeyronpHuKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHYECKMX 3a1ad C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BEIECHHHM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

Bektop, anuHa  (MOIysib)  BEKTOpa, COHAIpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpAllMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMON U OKPYKHOCTHU
B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEW M NMpSAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTrOJbHHUKU. [[nmmHa oOKpyXkHOCTH. I'pamycHas u
paguaHHas Mepa yIJyia, BBIYMCIEHWE JUIMH NyI OKpyXHocTeu. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKeHMsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHU (QUTYp (dJIeMEHTapHbIe
npeactaBienus). [TapannensHblii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«I"eomeTpusd» XapaKTEpU3yHOTCH:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO 0053aHHOCTEN I'pakJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAaMpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, JTANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS PA3BUTHS LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanue, (GopMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUEHTAlMEN HA MIPUMEHEHUE MATEMATUUYECKUX 3HAHWM JJIs PEIICHUS 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIECACTBUM JJISI OKPYXKAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBbie 1oruyeckue aeiicTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MAaTeMaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy HOHATUAMH, (HOPMYIHPOBATH
ONpENEICHUs]  IOHATHUM, YCTAaHABIMBATh  CYLICCTBEHHBIM  IPU3HAK
KJaccu(UKanuy, OCHOBaHUS i1 OOOOIIEHHWS W CpPAaBHEHMS, KpPUTEPUHU
IPOBOJMMOTI0 aHAJIN3A;

e BOCIpUHUMATh, (OPMYIHUPOBaTH UM  NIPEeOOpPa3OBbIBATh  CYXKICHMS:
YTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpeYHsl B (akTaxX, [aHHBIX, HAONIOJNEHUSIX U YTBEPXKICHUSAX,
npeaiaraTh KPUTSPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOIH30BAHUEM 3aKOHOB JIOTWKH, JACHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIFOUCHHU 110 aHAJIOTHH;

pa3buparh JT0Ka3aTeIhbCTBA MAaTEMATHUYECKUX YTBEPKIACHHM (TPSMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAaMOCTOSATEIBLHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpaMBaTh apPTyYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HauWOoJiee TOIXOMANMH C y4ETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareabcKye 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
(bopMyaMpOBaTh BOIPOCH, (PUKCUPYIOUIUME MPOTUBOpEUUE, MNpodiieMy,
CaMOCTOSITEJIbHO ~YCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATh
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENTHHO (POpPMYyIHUPOBATH 00OOIIEHNS U BBIBOJIBI MO pe3ybTaTaM
MPOBENEHHOTO HAOJIOIEHUSI, HUCCIIEIOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;

IPOrHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE IMPOLECCA, A TAKKE BBIIBUIaTh
MIPETNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMALIMM, JTAHHBIX,
HEOOXOMMBIX JIJIsl PELICHUS 3a4a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOPMALUMU U WUIIOCTPUPOBATH
pelraeMble 3aJaud CXeMamH, JuarpaMMaMH, HWHOW Tpadukoil u HX
KOMOMHAIMSIMHU;

OLICHMBATh HAAEKHOCTb MH(OpPMALMU IO KPUTEPHUSIM, MPEAIOKEHHBIM
yUHUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble )]EﬁCTBPIH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHUH C YCIOBUSMU
U LEJISIMU OOIIeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEIICHUS
3aJ1a4r, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XOJIe OOCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBI, PEIIaeMoON 3a/au, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pEelIeHus, COIMOCTAaBIATh CBOM CYXKICHUS C CYXXISHUSMU JPYTUX
YYaCTHUKOB JHajora, OOHAPYKWBAaTh PAa3JIMUUE W CXOJCTBO IO3WIUH, B
KOppeKTHOU popme hopMyIupOoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MIPEICTABIIATh pe3ynbTaThl  pEIICHUS 3a/1a4w, HKCIIEPUMEHTA,
WCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIILHO BEIOMPATh (hOpMaT BRICTYIUIICHUS
C y4€TOM 3a7a4 IPE3CHTAUN U OCOOCHHOCTEH ayIuTOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHHON M WHIUBUTY TbHON
paboThI MPU pPEIICHUH YICOHBIX MAaTEMAaTHYECKUX 3a/1a4;

NPUHUMATh 1[€1h COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboThl, pachpeneisTh BHAB pabOT, JJTOroBapUBaThCH,
00CY>KJIaTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHMHoBBIX ¢Gopmax paboTel (0OCyX)aeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOW JIEHCTBHS C JAPYTMMH YWICHAMH KOMAaHJIbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIMMN MPOAYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PELICHUS 3aJauyd (WIH €ro
9acTh), BBHIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEIIEHUI ¢ Y4ETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTpOJIb, 3MOIII/IOH2UII)HLII71 HHTECJICKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHusT MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEIbHOCTH MOCTABJICHHON LIEJIH U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTHKECHHS e,
HaXOJUTh OIIHUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHumy oOydenuss B 7 kJjacce OOydYarolmMiiCs TMOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TEOMETPHUYECKHE (UTYpBI, OMNPEACNsITh UX
B3aMMHOE PAaCMOJIOKEHHE, H300pakaTb TeoMeTpudeckue (QUTypbl, BBITIOJIHSTD
YEpPTEXKU M0 YCJIOBUIO 3a7aud. M3MepsTh JHMHEHHBIE W YTJIOBBIE BEIWYHWHBL.
PemaTte 3aaun Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIWYUH YIJIOB.

Jenatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH TPEIMETOB B
peaNbHON >KM3HHU, pPa3MEpOB NPUPOAHBIX OO0BEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB T10 TOPSIIKY BETUYUHBI.

CtpouThb 4epTeKHU K FTEOMETPUUECKUM 3a]]a4aM.

ITonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPH PELICHUU 3a]1a4.

[IpoBONUTE JTOTHMYECKUE PACCYX ICHHUS C UCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOPEM.

ITonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJHMaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OrnpenensiTe NapauieIbHOCTh IPSIMBIX C OMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajieabHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOW 10 TOUEK APYTOU MPSMOM.

Pemiats 3a1aumn Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJUTh YHUCJIOBbIE W OYKBEHHbIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUMX 3aJadax C HCHOJIb30BAHUEM CYMMbI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHNU JIBYX MNapalUIeIbHBIX MPSAMBIX CEKylled. Pemats mpakTuyeckue
3aJ]a4M Ha HaXOKJICHUE YTIJIOB.

Brnagere NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACNSaTh
OMCCEeKTPUCY yIJia U CepEAUHHBIN MEePIICHIUKYIISP K OTPE3KY KaK FreOMETPUUYECKUE
MECTa TOYEK.

@opMynUpOBaTh ONMPEAECIEHUS OKPYKHOCTH W KpPyra, XOpAbl W JIHAMETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peuieHny 3a1a4.

Brnagere MoOHSATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYrOJIbHAKA IIEPECEKAOTCSI B OJAHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHS.



[Tonbp30BaTHCSA MPOCTENIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh
UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K kxoHumy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIMAaH TPEyrojbHUKa (LEHTpa
Macc) B PELICHNH 3a/1a4.

Bnanets noHsiTMEM cpeqHEN JTUHUU TPEYTrOJIbHUKA U Tpareluu, MPUMEHSTh
MX CBOMCTBA INPH PEUIEHWH TeoMETpUYecKHX 3anad. [lomp3oBaTbCs Teopemon
dajieca ¥ TEOPEMON O IPOMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PELLICHHUS
IIPAKTUYECKUX 3a/]a4.

[IpumeHsTh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThess Teopemoirt [ludaropa nns pemieHus: TEOMETPUUECKUX H
IpaKkTU4YeCKuX 3anad. CTpOUTh MaTeMaTHYECKYH) MOJENb B INPAKTHYECKUX
3aJlayax, CaMOCTOSITENIbHO JeJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete DOHATHSAMM CHUHYCa, KOCHHYCa MW TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPAKTUYECKUX 3a/]a4.

Boruncnsts (pa3inuyHbIMU CIOCOOAMM) TUIOLIAAb TPEYTOJIbHUKA U TUIOUIAAH
MHOTOYTOJNBHBIX ~ (QuUryp (mosib3ysich, TI€ HEOOXOAUMO, KaAIbKYJIATOPOM).
[IpuMeHATH MOTyYeHHBbIE YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Brnagete NOHATHAMM BIHCAaHHOTO W UEHTPAJIBHOIO YIJla, MCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXay XOopJaMu (CEeKyIIMMH) U yIiie MEXIY
KacaTeIbHOM U XOPAOU NPH PEIICHUH FT€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONHMCAHHOIO YETHIPEXYIOJbHUKA, NPUMEHSITh CBOWCTBA
ONKMCAHHOIO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a]a4.

[IpumeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHUYECKHE
MOJIENIU JUISl 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (MOIB3YsCh, TIAE€ HEOOXOAUMO,
KaJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiics TMOJIYYUT CIICIYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJOB, HAXOIUTh C HUX
INOMOIIbIO PA3IUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JJIMHBI
Y YIJIBI 17151 HETaOIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (popMysiaMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHHUS COOTHOIIEHHH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOKIECHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pELICHUH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHSIMM  npeoOpa3oBaHMsS  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
buryp, yMeTb BBIUUCIATH JUIMHBI W HAaXOJWUTh YIJbl y NOJOOHBIX QUryp.
[IpuMeHsTh cBOMCTBa MOMO0OMS B MPAKTUYECKUX 3ajadax. YMETh MNPUBOAUTH
MIPUMEPHI TOTI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

ITosb30BaTHCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHMMATh HMX TE€OMETPUYECKUA M (PU3UYECKHI
CMBICJ, TMPUMEHATh HMX B PEIICHUH T€OMETPUUYECKUX M (PU3NYECKUX 3a/ad.
IIpuMeHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMS IJIUH U YIJIOB.

[Tonb30BaThCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Branete NOHATHAMM NMPABUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH M PaJUaHHOW Mephl YIVIa, YMETh BBIYMCIATH IUIOLIA/Ib
Kpyra u ero yacteil. [[puMeHsITh MoJy4YeHHbIE YMEHHSI B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUHM (DUTYp, HNPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B MPOCTEMIINX CITydasix.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJIENIU JIJISl 3a/1a4 peasibHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YACh, IAE
HEO0OXO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3jie/ioB U TeM nudposbie
Ne i/t P KoHTpoJsbHbI IIpakTH4eckue (upp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoTsbI
pecypchl
[Ipocreitmune reomeTpuueckue GUrypsl u
1 I/I)I() cBoricTtBa. M3me epHI/Ie reOMj")r I/I}:II;CKI/IX 14 bubmorexa [IOK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bu6nuoreka [JOK
2 TpeyromeruKH 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble psiMbIE, CyMMa YTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxkpy>xHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6muoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
N but6mmoreka [JOK
> losTopenne, obobmenne sranmii 4 ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/e/ioB U TeM uudposbie
Ne i/m P Kontpoabnsie | IlpakTnyecku (up )
NMPorpamMMmslI Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThbI
pecypchl
" bubmuoreka [JOK
! HeTbipexyronbHiKH 12 ! https://m.edsoo.ru/7f417¢e18
Teopema daneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [IOK
poriopH P - 1104 https://m.edsoo.ru/7f417¢18
TPEYTOILHUKA
[Tmomane. Haxoxaenue mionmanen
3 Tpe TO;JHHKOB u i[moro FO.;;IHI[LIX ¢ur 14 1 bubmmorexa [JOK
pey Y Pp: https://m.edsoo.ru/7f417¢18
[Tnomaau nogoO0HBIX GUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnunoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTriabl B OKpY>XKHOCTH. BriicaHHbIe 1
5 ONMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 | bubmuorexa [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpY>KHOCTEHN
. but6mmoreka [JOK
6 Moeroperme, obobmerHe 3EaHmH 4 1 https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 6 0




9 KUIIACC

KoJsunuyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM ungposbIe
Ne i/m P Kontpoabnbie | IlpakTnyeckue (ucpp :
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Bbu6mmorexa [JOK
| Tpuronomerpus. Teopemsl KOCHHYCOB U 16 | it
CUHYCOB. Penienne TpeyroibHUKOB ://Qm edsoo ru/Tf41al2¢
) [TpeoOpazoBanue nogoous. Merpuyeckue 10 . ESHHOTGK& LHOK
COOTHOMICHHA B OKPYHHOCTH s://m.edsoo.ru/7f41al2¢
bubnnoreka [IOK
3 Bekrtopsl 12 1 http
s://m.edsoo.ru/7f41al2¢
bubmuoreka [{OK
4 JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH 9 1 http
s://m.edsoo.ru/7f41al2c¢
[IpaBunbHBIE MHOTOYTOTBHUKH. JljTMHA bubmuoreka [JOK
5 OKPY>KHOCTH U IJIOIIaAb Kpyra. 8 http
Brranciaenue naomanei s://m.edsoo.ru/7f41al2¢
bubnnoreka [IOK
6 JIBYOKEHUS IIOCKOCTH 6 http
s://m.edsoo.ru/7f41al2¢
bubmuoreka [{OK
. [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIIUS . ) it
o attp
SHatn s://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0




INOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara ungponbie
Tema ypoka Koutpoasbnbie | IlpakTnyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
1 [Ipocreiinne reoMeTpuuecKue 1 bubnuorexa LIOK
OOBEKTBI https://m.edsoo0.ru/8866b724
bu6mmoreka [JOK
2 MHOroyrojbpHHUK, JIOMaHas 1
4 https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAIBHBIC YTJIbI 1 bubmmorexa [JOK
p Y https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEpTUKAJIbHBIC YTIIbI 1 bubmmorexa [TOK
p Y https://m.edso00.ru/8866c7be
5 CMexHble U BEpPTUKAJIbHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIE U BEpTUKAJIbHbBIC YTJIbI 1
N3mepenne TMHEWHBIX U YTJIOBBIX
9 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1
YIJIOB
N3mepenne TMHEWHBIX U YTJIOBBIX
10 BEJINYVH, BBIYUCIICHUE OTPE3KOB U 1 bubmmorexa [JOK
’ P https://m.edso0.ru/8866¢3ea
YTJIOB
11 N3mepenue JIMHEWHBIX U YIJIOBBIX 1

BCJIMYMH, BBIYHMCJIICHHUC OTPC3KOB U




YTJIOB

N3mepenue JIMHEWHBIX U YIVIOBBIX

12 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB
[Tepumerp u wiomans Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
[Tepumerp u miomans Guryp,
14 COCTABJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[loHsiTHE O paBHBIX TPEYTrOJbHUKAX
15 Y TIEPBUYHBIE MIPEICTaBICHUS O Bubmmorera [JOK
P beA https://m.edso0.ru/8866ce80
paBHBIX GuUTypax
16 Tpu npusHaka paBeHCTBa bubnuotexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPEYTrOJILHUKOB https://m.edso0o.1u/8866d34e
Tpu nmpu3Haka paBeHCTBa bubnuorexa LIOK
18
TPEYTrOJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu nmpu3Haka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB
21 Tpu npuzHaKa paBeHCTBa bubnuotexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
IIpn3Haky paBeHCTBa
oy P |y

IIPSAIMOYTOJIBHBIX TPEYTIOJIbHUKOB




[Ipu3Haku paBeHCTBa

23
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBolCTBO MeaHbI
24 MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa LIOK
P y . pey ’ https://m.eds00.ru/8866e9ec
MIPOBEAEHHON K TMIIOTEHY3€
CBoICTBO MeaHbI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3¢€
2% PaBHOOe1peHHbIE U bu6nuorexa LIOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBoiicTBa bubmuotexa [JOK
paBHOOEAPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
)3 [IpusHaku u cBOMCTBA bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubnuorexa LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHnctBa B reomeTpun
31 HepasenctBa B reomeTpun Bubmmorexa LIOK
p P https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepaBenctBa B reomerpun
34 [IpssMOyTONBHBINA TPEYTOJIBHUK C bubnuorexa [JOK
yriioMm B 30° https://m.edsoo.ru/8866eb22
35 [IpssMOYTONBHBINA TPEYTOJIIBHUK C
yriom B 30°
36 Konrponbnas padora no reme bubnuorexa LIOK

"TpeyroiabHuku"

https://m.edsoo.ru/8866ecbc




37

[TapamiensHbIe pSIMBIC, UX
CBOICTBa

bubmnoreka LIOK
https://m.edsoo.ru/8866ef64

38

[Tareiit noctynar EBkinaa

39

Haxkpecr nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE TIPU TIEPECCUCHHUH
MapajuiebHbIX MPSIMBIX CEKyUIEH

bubmuorexa [JOK
https://m.edso0.ru/88661086

40

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa30BaHHbIC [IPU TIEPECEUEHUU
[apaJuIeIbHBIX IPSAMBIX CEKyIIeH

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa3oBaHHbIE NIPH NIEPECEUCHUN
NapajuIeIbHBIX IPSAMBIX CEKyIIeH

42

HaKPGCT JICXKaImue,
COOTBCTCTBCHHBIC U
OOTHOCTOPOHHUC YTIJIbI,
06pa3OBaHHBIe Ipu NnepeceUCHnn
napaJiiCJIbHBIX MIPAMBIX ceKymeﬁ

43

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NPH NTEPECEUECHUU
napajieNIbHBIX MPSMBIX CEeKYILEeH

bu6mmoreka [JOK
https://m.edso0.ru/88661f3b0




[Ipu3Hak napajsuieTbHOCTU MPSIMBIX
Yyepe3 paBeHCTBO PacCTOSHUI OT

44
TOYEK OJIHOM MPSAMOM 10 BTOPOH
MpAMO
[Ipu3Hak napayiieTbHOCTH MPSIMBIX
45 4Yepe3 paBEHCTBO PACCTOSHUN OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
MPAMO
46 CyMmMa yTJIOB TPEYTOJILHUKA bubmmorexa TIOK
yMMa y pey https:/m.eds00.ru/8866£630
47 CyMMa yTJIOB TPEYTOJILHUKA bubmmorexa TIOK
y y pey https://m.edsoo.ru/8866f8ba
48 BHemrnue yriiel TpeyrojibHUKa bubmmorexa TIOK
y pey https://m.edsoo.ru/8866fas5e
49 Bueminue yribl TpeyrojibHUKa
Kontponbnas paborta mo teme
50 "ITapannenbHbIe IpPsAMEIE, CyMMa bubmorexa HOK
P PAMBIE, €Y https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
bu6mmoreka [IOK
51 OKpYy>XKHOCTb, XOPJIbI K TUAMETP, UX http
concTea s://m.eds00.ru/88670800
52 KacarenbHas Kk OKpY>KHOCTH bubmorexa HOK
Py https://m.edso00.ru/88670e9a
53 OKpy>XHOCTb, BIICAHHAs B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonsitue o I'MT, npumeHenue B bubnuotexa [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tousitue o 'MT, npumeneHue B bubnuorexa [JOK




3agadax

http

s://m.eds00.1ru/88670508
buccekrpuca u cepequHHbII
57 NEPIEHANKYJIAP KaK
reOMETPUUYECKHE MECTA TOUEK
53 OKpY>KHOCTb, ONMCaHHAs OKOJIO bubnuorexa [JOK
TpeyrojbHUKa https://m.edso00.1u/88670a62
59 OKpY>KHOCTb, OTMCAHHAsL OKOJIO
TpEeYyrojbHUKa
60 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIICAaHHAs B
TPEYTOJIbHUK
. bu6moreka [JOK
IIpocreiimne 3anaun Ha
62 http
floctpoetme s://m.eds00.1u/88671188
63 [Ipocreitmue 3amaun Ha bubmoreka [JOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonrponsHas padora o Teme bubnuorexa LIOK
64 "OKpy>KHOCTb U KpYT. http
I'eomeTrpuueckue nocrpoeHus" s://m.eds00.1u/88671462
[ToBTOpeHME 1 00001IIEHNE 3HAHUIA
65 OCHOBHBIX MTOHSITHI U METOJIOB bubmmorera I[JOK
A https://m.edso00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
66 4 0
TOroBas KOHTpOJIRHAs pabota https://m.edsoo.ru/886716ec
67 [ToBTOpeHME 1 00001IIEHNE 3HAHUIA

OCHOBHBIX ITOHITHI U MCTOO0OB




Kypca 7 Kiiacca

68

[ToBTOpeHME U 0000IICHNE 3HAHMIA
OCHOBHBIX IIOHATHI U METOO0B
Kypca 7 Kiacca

bu6moreka [JOK
https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68




8 KUIACC

KoJsun4yecTBo yacos DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka KonTpoasnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpas3oBaTejbHbIE
padoThI e padoThblI
pecypcsbl
| [Tapamienorpamm, ero Npu3HaKu U 1 bubnuorexa LIOK
CBONCTBA https://m.edsoo.ru/88671af2
) [Tapamienorpamm, ero Npu3HaKu 1 1 bu6nuorexa IIOK
CBOICTBA https://m.edsoo.ru/88671cal
3 [Tapamienorpamm, ero Npu3HaKu U | bubnuotexa [JOK
CBOICTBa https://m.edso0o.ru/88671cal
YacTHbIe cydan mapauieorpaMMOB
4 (TIpsIMOYTOJTEHUK, pOMO, KBaJpaT), X 1 bubmorexa TIOK
pAMOY L POMD, KBajpat), https://m.eds00.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHbIe ciydan napamuieorpaMMoB
5 (TIpsIMOYTOJIEHUK, pOMO, KBaJpaT), ux 1 buGmorexa ITOK
PAMOY > POMD, KBapAT), hitps://m.eds00.ny/88671£20
MIPU3HAKU U CBOMCTBA
YacTHble cydau napauieorpaMMoB
6 (TpSAMOYTOJILHUK, POMO, KBaJIpaT), UX 1 bu6morexa TIOK
pAMOY D POMD, KBaZpat), https://m.edsoo.ru/8867209¢
MPU3HAKHU U CBOMCTBA
bu6mmoreka [JOK
7 Tpaneuus 1 http
s://m.eds00.1u/88672358
2 PaBHOOOKas U IPSIMOYTOJIbHAS | bubnuorexa [JOK
Tparnenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ TPAMOYTOIBHAS 1 bubnuotexa [JOK
Tpanenuu http




s://m.eds00.ru/88672858

10 Mero BOCHMSI MEJIUAHBI bromorexa [OK
AYyA A https://m.edso0.1ru/88672b14
11 IlenTpanbHas cuMMeTpust bubmorexa [TOK
p p https://m.edsoo.ru/88672b14
12 KonTtpoJubnasi paéora Nel mo reme bu6muorexa LIOK
"YeTpIpéxyroabHuKn" https://m.edsoo.ru/88672¢9a
13 Teopema ®aneca u Teopema o bubnuotexa [JOK
MNPONOPUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEYTOJIbHUKA bubmorexa [TOK
peit pey https://m.eds00.1u/88672¢0¢
15 CpenHsist TMHUS TPEYroJIbHUKA bubmorexa [TOK
peA pey https://m.eds00.ru/88672{38
bu6moreka [JOK
16 Tpanenus, e€ cpenHss TUHUSL http
s://m.eds00.1u/88672358
bu6mmoreka [IOK
17 Tpanenus, €€ cpeiHsAs TUHUA http
s://m.eds00.ru/88673064
bu6mmoreka [JOK
18 [IponoprnonanbHbIE OTPE3KH http
s://m.eds00.1ru/88673794
bu6mmoreka [IOK
19 [IponopuuonanbHbIE OTPE3KH http
s://m.eds00.1ru/88673794
20 LlenTp Macc B TPEyTroJIbHUKE bubmorera [JOK
P pey https://m.edsoo.ru/886738fc
21 [Tono6HbIe TpEyroNbHUKH bubmmorexa LIOK

https://m.edsoo.ru/88673a78




” Tpu npusHaka mogoous bu6mmoreka [{JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/88673bae
” Tpu npusHaka nogoOus bubnuorexa LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka nmogoodus bu6nuorexa LIOK
TPEYTOJIBbHUKOB https://m.edso00.ru/8867400e
25 Tpu npuznaka nopodus
TPEYrOJIbHUKOB
%6 [Ipumenenue mogooust Mpu perieHnn
MPaKTUYECKUX 3a]1a4
7 KonTpoabnasi pabora Ne2 mo teme bubmuoreka LIOK
"Ilogo0HbBIE TPEYTroJAbHUKHU'" https://m.edsoo.ru/8867445a
73 CBolicTBa miomaaei bu6mmoreka [JOK
TEOMETPHUYECKUX PUTYD https://m.edsoo.ru/886745fe
bu6mmorexa [JOK
29 @opmyJibl JUIs TIOMIAAN http
TpeyrojbHHUKa, MapaienorpaMmma <-//m.edsoo. /38674860
30 @opMyIbl 11 TUIOLIAAN bubnuorexa [JOK
TPEYTroJbHUKA, TapajliIeIorpaMma https://m.edsoo.ru/88674a22
31 DopMyJIbl IS 10N bubnuorexa [IOK
TpEYroJbHUKA, NTapajliieiorpaMma https://m.edsoo.ru/88674a22
but6moreka [JOK
1 @opMyIIbl IS IUTOMIAINA hitp
TPEYroJIbHUKA, Tapajljieorpamma «-//m.edsoo.ru/88675288
1 @opMyabl 11 TUIOLIAAN bu6muorexa LIOK
TpeyrojabHHUKa, apajjieorpaMma https://m.edso0o.1u/8867542¢
14 Boruncnenve miomanen CiaoxHbIX bubnuotexa [JOK

¢uryp

https://m.edsoo.ru/88674¢e78




[Tnomanu ¢puryp Ha KiIeT4yaTOM

bubmnoreka LIOK

35
Oymare https://m.edsoo0.ru/8867473¢
36 [Tnomaan momoOHBIX Guryp
37 [Tnomaau moxoOHBIX Guryp
bubmuorexa [JOK
3aa4M ¢ IPaKTHYECKUM
38 http
CONCpIAIEM s://m.eds00.1u/88675558
bu6mmoreka [IOK
3anauu ¢ IPaKTUYECKUM
39 http
COACPIARIEM s://m.eds00.1u/88675684
40 Pemenue 3a7a4 ¢ MoMoIILI0 METO1A bubmuotexa [JOK
BCIIOMOTaTeJILHOM IIOMIaau https://m.edsoo.ru/88674190
A1 KonrpoabHnas padora Ne3 mo reme bubmuorexa [JOK
"Inomann" https://m.eds00.ru/8867579¢
bu6mmoreka [IOK
42 Teopema [Iudaropa u e€ npumeHeHue http
s://m.edsoo.1u/88675918
bu6moreka [JOK
43 Teopema [Tudaropa u e€ npuMeHeHne http
s://m.eds00.1u/88675918
N bu6moreka [JOK
44 Teopema [Tudaropa u e€ npumeHeHue https://m.edsoo.r/88675abc
45 Teopema IIudaropa u e€ npumeHeHue
46 Teopema [Tudaropa u e€ npuMeHeHHe
47 OrnpenenieHne TPUTOHOMETPUIECKUX bubnuorexa [JOK

(GyHKIUH ocTporo yria
IpsAMOYTOJIBHOTO TPCYT'OJIbHHKA,
TPUTOHOMETPUUYECKHE COOTHOIIECHUS

https://m.edsoo.ru/88675d32




B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

OcHoBHOE TPUTOHOMETPUUCCKOC

bu6mmoreka [JOK

48
TOXIECTBO https://m.edso0o.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXECTBO
KonTpoasnas padora Ne4 mo teme
51 "Teopema IIudaropa u nayana bromorexa [OK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
5 Brnucanubie u IeHTpaIbHBIC YTIIHI, bubmoreka [JOK
YIoJl MEKly KacaTelIbHOM U XOpJIOH https://m.edsoo.ru/8a1415b2
53 Bnucannble U ieHTpaIbHbIE YTIIbI, bubnuoreka LIOK
YIoJI MEKTy KacaTelIbHOM U XOpJIOH https://m.edsoo.ru/8a141940
54 BrucanHbie U LIEHTpaIbHBIE YIIBI, bubnuorexa LIOK
YIOJI MEKly KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8al141b34
55 VIl MEXAY XOPAaMU U CEKYILIMMU
56 VYriael MeXAy XOpJAamMu U CEKYIIMMHU
Brircannabie u onmMcaHHbBIS
57 YeTRIPEXYTOJbHUKH, UX IMPU3HAKH 1 buGmorexa ITOK
PIpexy R https://m.eds00.ru/8a140f86
CBOMCTBA
Brircannbie u onmMcaHHbBIS
58 YeTHIPEXYTOBHUKH, UX TIPU3HAKU 1 bubmoreia HOK
N pexy ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBA
Brnircannbie u onMcaHHbIe
. bubmuorexa [JOK
59 YETBIPEXYTOJIBHUKHU, UX MPU3HAKU U

CBOMCTBA

https://m.edsoo.ru/8a1416d4




[IpumeHeHne CBOMCTB BIIUCAHHBIX U

60 ONMCAaHHBIX YETHIPEXYTOJIHHUKOB MIPU 1
pEILICHNH TEOMETPUUECKUX 3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIIMCAaHHBIX YETBIPEXYTOJIbBHUKOB IIPU 1
pelIeHNuN TEOMETPUIECKUX 3aa9
2 B3aumHoe pacnonoxenue 1Byx 1 bubnuorexa LIOK
OKPY>KHOCTEH, O0IIHEe KacaTeabHbIe https://m.edsoo.ru/8al410a8
bub6mmoreka [JOK
63 K 7 1
ACAHKC OKpyHHOCTCH https://m.edsoo.ru/8a1410a8
KonTtpoJsbnas padora NeS mo reme
64 "VYrisl B OKPY:KHOCTH. BmucaHHbIe 1 Bubmorexa IIOK
py ) " https://m.edsoo.ru/8a141c88
U ONMCAHHBIE YeThIPEeXyroJabHUKH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOJZIOB KypCcoOB 7 U 8 KJIacCOB 1 bubmmorexa TIOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011eHEe 3HAHUHA
[ToBTOpEHME OCHOBHBIX OHATUN U
66 METOHO0B KypcoOB 7 U 8 KIIaCCOB 1 bubmmorexa TIOK
7108 KYP . ’ https://m.edsoo.ru/8al41efe
000011eHe 3HAHUHA
bu6mmoreka [JOK
6 n a a1 padoTa 1
7 TOroBast KOHTPOILHAN PadoT https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX NOHATUN U
68 METOHO0B KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa TIOK
7108 KYP . ’ https://m.edsoo.ru/8al1420ac
000011eHrEe 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
| OrnpezenieHre TPUTOHOMETPUUECKUX 1 bubnnoreka [JOK
¢bynkiwmii yrios ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [IOK
P Y https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa [IOK
P Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopewma crirycos ! https://m.edsoo.ru/8al42e8a
7 Teopema cuHYCOB 1
Teopema cuHyCcOB 1
Haxosxnenue myiiH CTOPOH U bubnmorexa [JOK
9 1
BEJIMYMH YIJIOB TPEYTOJIBHUKOB https://m.edsoo.ru/8a1430b0
bubmnoreka [IOK
10 P 1
CHICHHE TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
11 Pewrenne TpeyroibHIUKOB 1 bubmmorexa [TOK
pey https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1
CHICHHE TPEYTOTLHIKOB https://m.edsoo.ru/8al42ac0
13 Perrenne TpeyroibHIUKOB 1 bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0




[IpakTHyeckoe MPUMEHEHUE TEOPEM

bubmnoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHuecKkoe MPUMEHEHHUE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
16 KonrponbHas pabora no Teme bubnuoreka [IOK
"Pemienue TpeyroapHuKoB" https://m.edsoo.ru/8a14392a
bu6mmnoreka [JOK
17 [TonsiTue 0 mpeobpazoBaHUU TOIOOUS hitps://m.cdsoo.rw/Sal 43ab0
13 COOTBETCTBEHHBIE DJIEMEHTBI bubmuoreka [{OK
oT0OHBIX pUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 2JIEMEHTHI
oJI00HBIX Uryp
Teopema o npon3BeeHUN OTPE3KOB
20 XOpJI, TeOpeMa O MIPOU3BEACHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406¢
KBaJipaTe KacaTelbHOM
Teopema o npon3BeIEHUN OTPE3KOB
] XOp[I, TeOpeMa O MPOU3BEAECHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOM
Teopema 0 mpoU3BEACHUN OTPE3KOB
” XOpJ, TEOpEMa O IPOU3BEICHUU bubnnorexa [JOK
OTPE3KOB CEKYLIUX, TEOpeEMa O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJIbHOU
” [IpumeneHue TeopeM B peLICHUH bubnuoreka [IOK
T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B peIIEHUU bubnnoreka [JOK

TCOMCTPHUICCKUX 3ada1

https://m.edsoo.ru/8a1443fc




[IpumeneHne TeopeM B pelIeHUU

bubmnoreka [IOK

25
reoOMEeTpUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeoOpa3oBanue mogoous. bubmumorexa [IOK
Metpuueckre COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Onpenenenne BEKTOPOB.
27 DU3NYECKUI U TEOMETPUUECKHI bubmmorexa [IOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
73 CnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [JOK
YMHOXXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al144a8c
29 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, bubnumorexa [IOK
YMHO)XEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPA HA YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
bubmnoreka [IOK
32 Koopaunatsl BekTopa
P p https://m.edsoo.ru/8al44fbe
CkansipHOe TpoU3BeIeHNE BEKTOPOB,
33 €ro MPUMEHEHHE I HAXOXKICHUS bubmorexa HOK
https://m.edsoo.ru/8a14539¢
JUTHH | YTJIOB
CkansipHoe pou3BeIeHUE BEKTOPOB,
34 €ro IpUMeHEHNE I HaX0XKIECHUI buGnnorexa [IOK
p https://m.edsoo.ru/8a14550¢
JUTMH U YTJIOB
35 Pemenue 3aga4 ¢ moMoIibIo bubmuoreka [JOK
BEKTOpPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3agau ¢ moMoIbpo bu6nmoreka [JOK




BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IpuMeHeHne BEKTOPOB IS pEeILECHUs

37
3aj1a4 pU3MKU
18 KonTponbHas pabota mo Teme bubnnorexa [JOK
"Bektopst" https://m.edsoo.ru/8a145b08
19 JlexapToBbI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
bu6mmoreka [JOK
40 YpaBHEHHE NPAMOI
P P https://m.edsoo.ru/8al145c48
41 YpaBHEHHE NPAMOI
bu6mmoreka [IOK
42 YpaBHEHUE OKPYKHOCTH
P Py https://m.edsoo.ru/8al4635a
13 Koopannatsl Touek nepeceueHus bubnuorexa [JOK
OKPY>KHOCTH U IIPSMOU https://m.edsoo.ru/8a146620
MeTto KOOpAMHAT IPU PELICHUU
44 reoOMEeTPUYECKHUX 3aj1ay,
MPAKTUYECKHX 3aja4
Meroa KOOpAMHAT NPH PELICHUN
45 r€OMETPUYECKHX 33]1a4,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAMHAT NPH PELICHUN
46 reOMETPUYECKHX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Konrponsnas padora no teme
47 " JlekapTOBEI KOOPAMHATEI HA bubmmorexa [IOK
P " P https://m.edsoo.ru/8al146e0e
MIJIOCKOCTH
43 IIpaBuIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHCIICHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

49 Hucio m. Jlnuna oKkpy KHOCTH https://m.edsoo.ru/8a1472¢c8
bu6mmoreka [JOK
>0 Hucio m. Jlnuna Okpy KHOCTH https://m.edsoo.ru/8al14714c
51 JlnvHa 1yru OKpy>KHOCTH
bu6mmoreka [IOK
32 Panuannas mepa yria https://m.edsoo.ru/8al14714c
53 IImomane kpyra, cekTopa, CErMeHTa bubnnorexa [IOK
tHaib Kpyrd, pa, https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekropa, CerMeHTa bubnnorexa [IOK
tHab Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomane kpyra, cekropa, cerMeHTa buGnnorexa [IOK
tHab Kpyra, pa, https://m.edsoo.ru/8a147750
56 TlousTue o IBUKEHHUU INIOCKOCTH bubmmorexa LHOK
a https://m.edsoo.ru/8a147¢82
57 ITapannensHblil mepeHoc, IOBOPOT bubmorexa LOK
p p ’ P https://m.edsoo.ru/8a147f16
58 [TapayuienbHBIN IEpEHOC, IIOBOPOT Bubmrorexa ITOK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT
60 [TapannensHbIN IEPEHOC, TOBOPOT
[Ipumenenue nBUKEHUN ITPU bubnuoreka [IOK
61
peueHny 3aaa4q https://m.edsoo.ru/8a1480e2
KonrponsHas pabora no rTemam
62 "[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
OxkpyxHOCTb. [[BU>KEHUS ITOCKOCTH"
63 [ToBTOpenue, 060061IeHNE, bu6nmoreka [JOK

cHCTeMaTH3alus 3HaHUH. I/I3Mep CHHUC

https://m.edsoo.ru/8a148524




reOMETPUUYECKUX BEJINYHH.
TpeyroapHUKH

64

[ToBTOpenue, o6o0IIEHNE,
CUCTEMAaTH3aIns 3HAaHUH.
[TapaniensHbIe ¥ IEPIICHIUKYIISIPHBIC
MIpsIMbIE

Bbub6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3alus 3HaHUH.
OKpy>KHOCTb U KPYT.
I'eomerpuueckue nmoctTpoeHus. Y bl
B OKPY>XHOCTH

66

[ToBTOpeHue, 06001IeHNE,
cucTeMaTHu3aIys 3HaHui. BrimcaHnubie
Y OTIMCAHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

67

Hroroas KOHTpOJIbHASA paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001EeHNE,
cucTeMaTu3alus 3HaHu’

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC
Kon o
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpPaMMbl OCHOBHOI0 00111ero0 00pa30BaHus
pe3yJbTarTa
6 I'eomerpus
PacrioznaBaTh M3y4CHHBIE T€OMETPUYCCKUE (UTYPBI, OMPEACIATh UX
B3aMMHOE pACIOJIOKEHUE, M300pakaTh TEeOMETpUYECKHEe (Uryphl,
6.1 BBITIOJIHATh YEPTEXKHU IO YCIOBHIO 3adaud. M3MepsTh NTUHEWHbIE U
YTJIOBBbIE BETUYMHBI. Pemiare 3a1a4u Ha BHIYKCIICHUE JIMH OTPE3KOB U
BEJIMYUH YTJIOB
JHenats TpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIIMYUH MPEIMETOB B
6.2 peanpbHON JKW3HH, pa3MepoB NPHPOAHBIX OO0BEKTOB. Paznmuarh
pa3Mepbl ITUX OOBEKTOB M0 MOPSAKY BETUIHHBI
6.3 CTpouth 4epTeKH K F€OMETPUUECKHUM 3a/iadam
[Tonp30BaThbCst MpU3HAKAMK PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH
3a1a4
65 [IpoBoauTh  JIOTMYECKHE  PACCYKAECHHS  C  HCIOJIb30BAHHEM
‘ F€OMETPUUECKUX TEOPEM
[Tonb3oBarbes MpU3HaAKaMu paBeHCTBa MPSIMOYTOJTBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHbI, MPOBEAEHHON K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTh NapauieIbHOCTh NMPSMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensTh napauiebHOCTh MPSIMBIX C
. IIOMOLIBIO PABEHCTBA PACCTOSIHUMA OT TOYEK OJHOM MPSIMOM 10 TOYEK
JpyTOr NpAMOM
6.8 Pemate 3a1aun Ha KaeT4aTon Oymare
6.9 [IpoBOAWTHL BBIYMCIACHUS U HAXOAWTh YHCIOBbIE U OyKBEHHBIE

SHAYCHHA VYIJIOB B TCOMCTPHYCCKHUX 3aJadaX C HCIOJb30BAHUCM




CYMMBI YTJIOB TPEYTrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX TMPHU MEPECEUYCHUH JBYX MapallJIeNbHBIX MPSIMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOXKICHHUEC YITIOB

6.10

Brnagerb MoHATHEM TIeOMETPHUYECKOrO0 MecTa TOYeK. YMeTh
omnpeneNiaTh OUCCEKTPUCY yria M CEepeAMHHBIA TNEpPHEeHIUKYISp K

OTpE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpPOBATH ONPEIEICHUS OKPYXKHOCTHM M Kpyra, XOpAbl H
JUuaMeTpa OKPYXKHOCTH, II0Jb30BAaTbCsl MX CBOWCTBAMHU. YMETh

IIPUMEHSATDH 9TU CBOMCTBA IIPU PELLICHNUH 3a/1a4

6.12

Bragerp noHsiTHEM OINMCAaHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH,
yMeTb HaxomuTh e€ 1meHtp. [lomb3oBartbest (pakTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAOTCsl B OAHOM TOUKE, U O
TOM, YTO CEpEJMHHBIC MEPIECHINUKYJSAPbl K CTOPOHAM TPEyTrOJIbHUKA

MIEPECEKAIOTCS B OJJTHOM TOUKE

6.13

Biamers mnoHsATHEM KacaTeNbHOW K OKPYXKHOCTH, I10Jb30BaThbCs
TEOPEMOM O TEPHEHAMKYJSIPHOCTH KacaTeJIBHOM M paaMyca,

HpOBeI[éHHOFO K TOYKC KaCaHHUA

6.14

ITonp30BaThCA HpOCTGﬁLHHMH reOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITI) OCHOBHBIC TCOMCTPHYCCKHUE IMOCTPOCHHUA C IIOMOIIBIO

LUPKYJIA U TUHEUKH

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

6

['eomeTpus

6.1

Pacmio3HaBath OCHOBHBIE BUIBI T-IeT]i»IpéXerJ'H:.HI/IKOB, HnX JJICMCHTHI,

MOJIb30BATHCSA UX CBOMCTBAMU IIpUu pCHICHUH I'COMECTPUUCCKHUX 3aJiayd

6.2

HpI/IMeHSITB CBOMCTBA TOYKH nepeceucHrss MEAuaH TPCYroJlIbHHKaA

(TIeHTpa Macc) B pelieHUH 3a1a4

6.3

Bnagers mnonsTHEM cpe):[Heﬁ JIMHUKW TPCYI'OJIbHUKA W Tpalcuuu,

IIPUMEHATh HMX CBOWCTBA IIPU PEIICHHHM T'E€OMETPUYECKHMX 3aJ]ad.




[Tons3oBaThest Teopemoit Daneca U TEOPEMOM O MPOMOPIUOHATIBHBIX

OTpPEC3KaxX, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4

6.4

[IpumensaT mnpu3HaKUM 1MOAO0OMS  TPEYroJbHUKOB B  PELICHUU

TCOMETPHUICCKUX 3aaa4d

6.5

[Tonp3oBaTbes Teopemoit [Tudaropa st pemeHruss reoOMETPHIECKUX U
npakThuyeckux 3agad. CTpouTh MaTEMaTUYECKYyIO MOJENIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIBHO J€JIaThb qepTém H HAaXOOUThb

COOTBETCTBYHOIIINEC NINHBI

6.6

Brnaners NmOHATHSAMH CUHYyCa, KOCHHYCa M TaHIE€HCa OCTpPOro yIja
IPSIMOYT'OJIBHOIO TPEYroJIbHUKA. 1I0JIb30BaThCA 3TUMH INOHATHIMHU

U pCHICHUA IMPAKTUYCCKUX 3a/1av

6.7

Boruncnsate (pa3nu4HBIME croco0aMu) IJIOMAAb TPEYrOoJbHUKA U
IUIOIAAM MHOTOYTONBHBIX (uUryp (mMonb3ysch, I7A€ HEOOXOIUMO,
KaJIbKyJIITOpOM). [IpUMEHATh MoNy4eHHbIE YMEHUS B MPAKTHUYECKUX

3amayax

6.8

BrageTts NOHATHAMY BOIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIVIaX, yIJIax MEXKAY XOpAaMH (CEeKyLIMMH) U
yIJ€ MEXIYy KacaTelbHOW M XOPJAOW NpH PEHIEHHH I'€OMETPUUYECKUX

3a7a4

6.9

BJ'Ia)leTI) IIOHATHUEM OIIMCAHHOI'O quBIpéXYFOHBHHKa, IMPUMCHATH

CBOMCTBA OIMMCAaHHOTO tleTHpéXyl"O.]'H:HI/IKa IIpU pCHICHUH 3aJ1a4

6.10

HpI/IMCHﬂTB MOJIYYCHHBIC 3HaHHWA Ha  IPAKTUKEC —  CTPOUTH
MAaTEMAaTHUYCCKHUEC MOACIHU JJIA 3a7ad peanLHoﬁ JKU3HU U MIPOBOJUTH
COOTBCTCTBYIOIINEC  BBIYUCIICHUSA C IHPHUMCHCHUCM HO,Z[O6I/IH u

TPUTOHOMETPHH (TIOJB3YSCh, TJI€ HEOOXOAUMO, KAIBKYJIISITOPOM)

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIMU OCTPBIX YIJIOB, HAXOIUTH C UX

IIOMOIIBIO PA3JIMYHEIC DSJICMCHTHI MPIAMOYI'OJIBHOIO TPCYTOJbHUKA




(«pemeHue  MPAMOYTOJIBHBIX  TPEYroJbHHKOBY»). Haxomute  (c

IIOMOIIIBIO KaJ'I]':»Ky}'IHTOpa) JJIMHBI U YTJIbI JJIS1 HETAOIMYHBIX 3HAYECHUI

6.2

[Tonb3oBaTbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM I HAXOXKIECHHSI COOTHOIICHUI

MECXKAY TPUTOHOMETPUUCCKUMHU BEJIMYNHAMU

6.3

Hcnonp3oBath TEOPEMBI CHUHYCOB M KOCHUHYCOB Ul HAaXOXICHUS
Pa3IUYHBIX DJIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

MPUMCHATH UX IPHU PECIICHHUU I'COMCTPUICCKUX 3a1a1

6.4

Bnagers mnoHaTusMU mpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX
9eMEeHTOB MoA0OHBIX (uryp. Ilomp3oBaThcs cBoOWCTBaMU MOAOOMS
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JIUHBI U HAXOIUTh YIJIBl Y
nogo0HeIX (uryp. [IpuMeHATh CBOWCTBA MOMOOMS B MPAKTHUYECKHUX
3ajayax. YMeThb TNPUBOAWTH MpPHUMEpPHl MOJOOHBIX (GUTYp B

OKpYy KarolleM MUpE

6.5

[Monp3oBaThcss TeopeMaMH O TPOU3BEICHUM OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHON

6.6

[lonb30oBaTbcs BEKTOpaMH, IOHUMATh UX TIE€OMETPUUECKHN H
(bu3nYeCKuil CMBICI, MPUMEHATh UX B PEUICHHUH T€OMETPUUYECKUX W
¢usnyeckux 3amad. [IpuMEHSTH CKaIsIpHOE NPOU3BEICHUE BEKTOPOB

JJI HaXOXACHUA JJIVMH U YTJIOB

6.7

ITonp30oBaThcst METOAOM KOOpAUHAT Ha IINIOCKOCTH, IIPUMCHATDL €Iro B

PCHICHUN TCOMCTPUUCCKUX U IIPAKTHUYCCKUX 3a/1a1

6.8

Brnanerp mOHATHSMH — TIPaBUJIBHOTO  MHOTOYTOJIBHHKA,  JIJTMHBI
OKPYXHOCTH, JJIMHBI AYT'M OKPY>KHOCTH U paJWaHHOM Mepbl yria,
yMETh BBIUMCIATH IUIOMIANb Kpyra U ero dacreil. [IpumeHsTH

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJavdax

6.9

HaxomuThs ocu win EHTpbl CUMMETPUH QUTYDP, TPUMEHATH TBUKCHUS

IUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAaHHWA Ha  IPAKTUKEC —  CTPOUTH
MATEMAaTHYCCKUEC MOACIHU JIA 3adad peaHBHOﬁ JKU3HU U IIPOBOJAUTH
COOTBCTCTBYIOIIME  BBIYUCIICHUA C IIPUMCHCHUCM HOI[06I/I$I n

TPUTOHOMETpUUYECKUX  GYHKIMI  (MONb3ysiCh, A€ HEOOXOAMMO,




KaJIbKYJIATOPOM)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hauaneubie nonsTus reomerpun. Touka, npsmas, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yrioB. BepTukanbHble W cMmexHble yriibl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NEPIEHIUKYIIPHOCTh IPSIMBIX
6.2 Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH.
' [Ipumepsl CHMMETPUHN B OKPYKAKOLIEM MUPE
63 OCHOBHBIE TOCTPOEHHUSI C TOMOIIBIO IUPKYJSd W JIUHEHKH. TpeyrojabHUK.
' Bricora, Mmenunana, buccekTpuca, UX CBOKWCTBA
64 PaBHOOEpeHHBII 1 paBHOCTOPOHHUI  TpeyronbHUKH. HepaBeHcTBO
' TPEYroJIbHUKA
65 CBoiicTBA W TIPU3HAKK PaABHOOCAPEHHOTO TpeyroibHUKA. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NMPU3HAKU MAapaJJIENbHBIX NPsAMbIX. CyMMa yIoB TPEyroJbHUKA.
' BHeuHue yriel TpeyrojabHUKa
[IpsamoyronbHbIii  TpeyroibHUK. (CBOMCTBO MEIUAHbl MPSMOYTOJBHOTO
6.7 TPEYroJIbHUKA, IMPOBEAEHHOM K rumnoreHyse. llpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYToNbHBIN TPEyroiIbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa o OosblleM yrjie U OoJIbIlIed CTOpOHE
TpeyroybHUKa. [lepnenanKynsip 1 HakJIOHHas
6.9 I'eomerpuueckoe mecto Touek. buccektpuca yrma M CepeIMHHBIN
' NEPIIEHUKYJIAP K OTPE3KY KaK FT€OMETPHUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HuX CcBoiicTBa. BzanmHoe
6.10 pacnoyioKeHUEe OKpYKHOCTH U mnpsaAmon. KacarenpHas u  cekymas K
OKPYXHOCTHU
6.11 OxkpyXHOCTb, BHUCaHHas B yroj. BmnucaHHas M omnMcaHHas OKPY>KHOCTH




TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 YersIpéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOKWCTBA

6.2 [IpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpamneuus, paBHOOOKas Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

64 Meron ynsoenuss Meauansl. LlentpansHas cummerpus. Teopema daineca u
' TeopeMa O MPOIOPLHUOHAIBHBIX OTpE3Kax

6.5 CpenHue TMHUM TpeyrojapHUKa U Tpanennu. L{eHTp macc TpeyrojipHHKa

66 [TogoOue TpeyroabHUKOB, Ko3(pduimeHt mnomodus. I[lpusHaku momOOHS
' TpeyroJibHUKOB. [IpuMeHeHre nogo0us pH pelieHNH MPAKTUYECKUX 3a/1a4

6.7 @opmynel A7 TUIOIIAAM TPEYrojbHMKA, Mapajuieiorpamma, pomba U
' Tpaneuuu

6.3 CgoiicTBa tuiomaae reomerpuueckux ¢uryp. OTHOIICHHE TIIOMAIEH
' noJ00HBIX Uryp

6.9 Beluncnenue miomanaei TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETY4AaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
. IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrjia HpSAMOYTOJIbHOTO TpPEyIOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [pUrOHOMETpUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

612 BrncanHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIy KacaTebHOM M XOpIOM.
' VYTIbl MEXIY XOpIaMU U CEKYIIUMU

6.13 BrucanHble 1 ONMCaHHBIE YETHIPEXYTOIBHUKH

6.14 B3anmuoe pacrnonoxkeHue IBYX OKpyxkHocTed. KacaHwe OKpyXHOCTEH.

OO01me kacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

6 ['eomeTpus
61 Cunyc, kocunyc, Tanreac yrioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHMUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. PemieHue
6.2 MPAKTUYECKUX 3a/ad C HCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o0 Mpou3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEeKYIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOM
Bexktop, gnmmHa  (MOIynb) — BEKTOpa,  COHAINpAaBJICHHBIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOKHO HANpaBJICHHBIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJ BeKTOpaMu. Pa3ioxeHne BeKTopa mo IByM
HEKOJUTUHEAPHBIM BEKTOpaM
6.6 Koopaunarts! BekTopa. CKalsipHOE MPOU3BEACHHUE BEKTOPOB, MPUMEHEHHUE IS
' HaXO0X/ICHUS UIMH U YTJIOB
JlekapToBbI KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHHUS MPSMOU U OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPECEUECHUE OKPY>KHOCTEN M NpsIMbIX. MeTox KOOpAUHAT U €Tr0o
MpUMEHEHNE
6.8 IIpaBHUIBEHBIE MHOTOYTOJIBHUKH
6.9 Jnuna oxpyxHOoCcTH. ['pagycHas u paguaHHas Mepa yriia, BBIUMCICHHUE JUIUH AyT
' OKpY’KHOCTEH
6.10 ITnomanp kpyra, ceKTOpa, CErMeHTa
611 JIBuKeHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpHH Guryp (3JIeMeHTapHBIC

npexacrasienus). [lapamnensueit neperoc. [ToBopot




INPOBEPAEMBIE HA OI'D ITO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0u1ero odopazoBanust Ha ocHoBe PI'OC

YMeHune omnepupoBaTh MOHITHSMHU: MHOXECTBO, IIOJIMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMH, yMEHHUE OIEePUPOBATH MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHATh UX TPU PEIICHUU
3a/1a4; yMEHHE UCTOIb30BaTh rpapuueckoe mpeICTaBICHHEe MHOXKECTB
JUISL ONTUCAHMsI pealbHBIX MPOILIECCOB U SBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYTUX y4eOHBIX NPEeIMETOB

YMmenue ONCpUpOBaTh IMOHATHAMU: OIPCACICHUC, dKCHMOMA, TCOpEMA,
A0Ka3aTejIbCTBO, YMCHHEC pacClioO3HaBaTb HMCTHUHHBIC W  JIOXKHBIC
BBICKA3bIBAHUS, IMMPUBOAUTL MNPHUMEPBI W KOHTPHUPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUSA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMHU: HAaTypaJlbHOE YHUCIIO, IIPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETTMMOCTH, LEJIOE€ YHCJIO, MOIYJb 4YHCJA, OOBIKHOBEHHas IpoOb U
JecaTu4Has JpoOb, CTAHJAPTHBIA BUJ YHUCIA, PALMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHUCIO, apu(METHYECKUH KBaJIpaTHBIH KOPEHbD;
YMEHHE BBINOJHATH JEHUCTBHS C  4YUCIaMH, CpPaBHUBATH U
yHOpAI0YMBATh 4YHUCIA, MPEACTABIATh YKCIA HA KOOPAUHATHOMN
IPSIMOM, OKPYIJIATH 4YMCIIA; YMEHHWE JeJlaTh IPUKUIKY M OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHHne onepupoBaTh MOHATUAMM: CTENEHb C LEJIbIM I0Ka3aTeseM,
apudmeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOM CTENeHU
0OJIbIlIe E€AMHHUIIBI; YMEHHE BBINOIHATh pacdy€rel 1o Qopmymnam,
npeoOpa3oBaHMsl 1EJIBIX, JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUU |
BBIPAXKEHUI C KOPHSIMH, PA3JIOKEHUE MHOTOWIEHA HA MHOXUTEIH, B
TOM 4HCIIE C HCIOJIb30BaHUEM (OPMYT pa3HOCTH KBAJIpPaToB U

KBaJpaTa CYMMbI H Pa3HOCTH




YMeHue onepupoBarh MOHATUSAMU: YHACIOBOE PABEHCTBO, YPABHEHHE C
ONHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PEIIaTh JIMHEWHBIE W KBAJpaTHbIE YpPaBHEHMS,
JNpOOHO-pallMOHAbHBIE YPABHEHUS C OJHOM IMEpPEeMEHHOM, CHCTEMbI
JBYX JUHEHHBIX YPAaBHECHMI, JTMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAIIbHBIE HEpPaBEHCTBA C  OIHOMN
IIEPEMEHHOM, B TOM YHUCJIEC IIPU PEUICHUH 3a1a4 U3 APYTUX IIPEIMETOB
W TNPAKTUYECKUX 3a/]a4; YMEHHE HCIOJIb30BaATh KOOPAMHATHYIO
OpsSMyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHs pelleHUit

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMHU: QYHKIMS, rpaduK QyHKINH, HYIU
byHKLHMY, HPOMEKYTKU 3HAKOIOCTOSIHCTBA, IPOMEKYTKU
BO3pacTaHus, yOBIBaHUS, HamOoONblIee W HaWMEHbIIee 3HAUYCHUS
(GyHKLUY; yMEHHe OIIepUPOBATh HOHATHAMMU: npsmMas
PONOPLUUOHATIBHOCTD, JTMHEHHAs (QYHKIMS, KBagpaTU4Has (YHKLUS,
oOpaTHas NPONOPLUUOHAIBHOCTh, Mapabosa, runepOosia; yMeHHe
CTPOUTH TpapKu PYHKLUH, UCIIOIB30BaTh IpauKU AJIS ONpEeIICHUS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIsl pEeLIeHMs 3a7jad U3 APYTUX
yU4eOHBIX TpPEAMETOB U pealbHOW JKU3HU; YMEHHE BBbIPaXKaTh

dbopMynaMu 3aBUCUMOCTH MEXIy BETHUYNHAMU

YMeHue OIIEPUPOBATH HOHATUSIMH: IIOCJIEI0BATEIILHOCT,
apupMeTrueckass M IeOMeTpUYecKas  IPOrpeccud;  yMEHHue
UCIIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBLHOCTEH, (POPMYNIBI CyMMBI U
oOuiero 4yjeHa MpU pelIeHUH 3a7ad, B TOM YHCIE 33Jad U3 JPYrux

y‘le6HHX NpeaAMETOB U peaHBHOﬁ KHU3HHU

YMeHue pemarp 3aaud pa3HbIX TUIOB (B TOM YHCJIE HA MPOLECHTHI,
IO WM 4YacTH, IBUXKEHHE, PaldoTy, LIEHy TOBAapOB U CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3a/1a4l U3 00JIaCTH yIPaBJICHUS JINYHBIMU U
CeMEWHBIMH  (HUHAHCAMM); YMEHHE COCTaBISATH  BBIPAKEHUS,
YPaBHEHHsA, HEPAaBEHCTBA M CUCTEMBI 10 YCIOBHIO 3aJayH,
UCCIIE/IOBATh MOJIYYEHHOE pEIIeHUe U OLIEHMBATh IPaBIONOI00HOCTh

IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh HNOHATHAMM: (QUrypa, TOUKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, NPSMOYTOJbHBIA TPEYTOJIbHUK,

MCauaHa, 6I/ICCCKTpI/Ica H BBICOTA TPCYI'OJIbHHKA, IICTI;IpéX}’l‘OJ’ILHI/IK,




napajenorpaMM, pomO, MNpsSMOYIOJbHMK, KBajapar, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTelbHasl, 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
durypamu; ymMeHue peuiaTth 3aJadd, B TOM YHUCIIE€ U3 NOBCEIHEBHOU
KHU3HH, Ha HAXOXKJAECHUE I'€OMETPUYECKUX BEJIWYMH C INPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUTYp U (PaKTOB

10

YMeHne omnepupoBaTh IMOHATHSAMHU: PABEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M TMEPIEHAUKYISIPHOCTh MPSIMBIX,
yrojl MEXIy HpSMBIMU, TEPHCHIUKYISAP, HAKIOHHASA, MPOEKIIHA,
nojooue Guryp, mogo0HbBIE TPEYTOIbHUKH, CAMMETPHS OTHOCUTEIHHO
TOYKHA M TIPSAMON; YMEHHE pPacClO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojsobue Quryp, napamienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKpY?KaroueM MUpe
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YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAaCCTOSHUE, YIoj
(BenMuMHA yrjla, CUHYC U KOCHUHYC yIja TPeyrojbHHKA), IJIOLIa/b;
YMEHHUE OLEHHBATh pa3Mephl MIPEIMETOB U OOBEKTOB B OKPYXKArOIEM
MHUpE; YMEHHE NpPUMEHATH (OpMYJbl TMEepUMETpa U  IUJIOLIAU
MHOI'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYT'OJIBHOTO IIApaJUICIICIIAIIE1a; YMEHUE IIPUMEHATHh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopeMmy Iludaropa, TpuroHomerpuyeckue COOTHOUICHUS IS

BBIYMCIICHUS IIUH, PACCTOSHUM, IIOIANEN

12

YMmenne u3z0o0pakaTh IUIOCKHE (UTYypsl W MX KOMOWHAIMH,
NPOCTPAHCTBEHHbIE (GUIYyphl OT pPYKH, C MOMOILBIO YEepPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHMBOJIBHOMY OITMCAHUIO
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YMeHHe  omepupoBaTh MOHATHUAMU: NPSIMOYTOJIbHAs — CHUCTeMa
KOOpJIMHAT; KOOPAMHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpA Ha YMCIIO, CKAISIPHOE NMPOU3BEACHUE BEKTOPOB;
YMEHHE HMCIOJIb30BaTh BEKTOPbl U KOOPAMHATHI JJI MPEACTABICHUS
JAHHBIX M PEIICHHs 3a/Jad, B TOM YHCIE€ W3 JPYyTrux Y4YeOHBIX

npeaIMETOB U peaﬂLHOﬁ KHN3HU
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YMeHue onepupoBaTh IOHATUSIMHU: CTOJIOMKOBBIE M KpPYTOBBIE
IUarpaMMBbl,  TaOmWIBl, cpenHee — apudMeTHUecKoe, MeIuaHa,
HauOoJIblllee M HaMMEHBIIEE 3HAUYEHHs, Pa3Max YHUCIOBOro Habopa;

YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATh M MPeoOpa3oBbIBATH




uHbOpMalMIO, TpPEACTAaBIEHHYI0 B TallMIIaX W Ha JUarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XAapaKTEPUCTUKU PEATbHBIX MPOLECCOB U
SABJICHWM; yMEHUE pacro3HaBaTh HW3MEHYMBBIC BEJIMYMHBI B

OKpY?KaroueM MUpe

15

YMeHue onepupoBaTh IMOHATUAMU: CIy4YailHBIA ONBIT (CITy4aiHbIN
SKCIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM HCXON)
CJIy4alfHOTO OIbITa, CllydaifHOe COOBITHE, BEPOATHOCTh COOBITHS;
YMEHHE HAXOJWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B OINBITax C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSIMM; YMEHHE peLIaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOIO Imepedopa M C HCIOJIb30BaHUEM
IpaBUja YMHOXXEHHS; YMEHHME OLICHUBATh BEPOSITHOCTH PEAIBHBIX
COOBITUI M SIBIIEHUH, MOHUMAaTh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHUH B OKpPY)XAIOIIEM MHUPE U B JKHU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOAXOAALINA W3YyYEHHBIH METOJ Ui peIICHUs
3aJa4i, MPUBOAUTH IIPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, OIIMCHIBATh OTACJIbHBIC  BBIJAIOIINECS  PE3YJIbTaThl,
IIOJlyYEHHBIE B XOJE Pa3BUTUS MAaTeMAaTUKH KAaK HAayKd, IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOH UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucia U BEIUMCIIEHUSA

1.1

Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YUCEIT

OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOW,  TPOIEHTHI, OECKOHEYHBIC

12 NEepUOIMYECKUe IpooH

3 Pamonanbueie  ymcna. Apu(MeTHYECKHE OINEpalud C  PaldOHAIbHBIMU
. qrcIaMu

14 JleiicTBuTenbHble unciaa. ApuMeTHYECKHue OIepalud C JIeHCTBUTENbHBIMU
' YUCIaMHU

s [TpuOnk€HHbIE BBIUMCIICHUS, TpaBUIa OKPYIJEHWs, NPUKHIKA M OILIEHKa
' pe3yabpTaTa BEIYUCICHUN

2 AnreOpanyeckue BbIpaXKEHUS

2.1 bykBeHHbIE BbIpa)XKeHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU)

55 Crenenp ¢ uenbiM nokazateneM. CTeNeHb € palMOHAJIbHBIM I10Ka3aTEJIeM.
. CBoiicTBa CTENEHU

2.3 MHorouyieHsl

2.4 AnrebGpanueckas qpoob

5 s Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEIICHU. JlencTBus c
. apu(pMeTHYeCKUMU KOPHSIMU HATYPaJIbHOM CTETeH!
3 VYpaBHEHUSI U HEPABEHCTBA

31 lensie u npoOHO-panmoHanbHble ypaBHEeHHs. CHCTEMBI W COBOKYIHOCTH
. YpaBHEHUU

35 Llenbie u ApoOHO-palnOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

33 Pemenune TekcTOBBIX 33124

4 Uucnoble NOCIEI0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH




Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOKHBIX

4.2
IPOILICHTOB
5 OyHKIUU
@OyHkuus, crnocoObl 3amaHus (QyHkumu. I'padux  dynkumn. O6nacte
OIpEeIeJIEHUs] U MHOKECTBO 3HaueHU QpyHkuuu. Hynu ¢pynkuuu. I[IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. HaunGospiiee W HauMeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha npsAMoil ¥ TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI Ha MNIOCKOCTH
7 ['eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOrOyroiapHuKH
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEJIMYHUH
7.6 BexkTops! Ha TuioCcKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






