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MHHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWMH M3 OCHOBHBIX pa3/ICJIOB IIKOJBHOM MATEMAaTHKH,
MMEIOIINA CBOEH LEIbI0 00ECIEeUnTh M3YyYEHUE CBOWMCTB M pa3MepoB (uUryp, ux
OTHOLIEHUW M B3aMMHOE pPAaclOJIOKEHHWE, OINHPAETCS Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIEeHHOCTh M3y4eHUs reoOMEeTpUHM Ha YpOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTH
J0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTh JOTMYECKUE YMO3aKIOUYEHUs, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT TIPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh OOpAaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3y4eHHs] T€OMETpPUHM SIBISETCS HUCIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B peallbHOM ku3HU. OOyyaromuics JOJDKEH HaydUThCs
OIpEeNEeINTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBINA 4YEpPTEX WU
PUCYHOK, HAMTH TUIONIAJb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOT'O Kalelid win TpeOyeMble pa3Mepbl rapaxka ajis aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHAS JMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOY4aroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKUE€ MOJIETIM  PEAbHbIX O KMU3HEHHBIX CHUTYallMid, MPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O PE3YNbTaTa.

KpaiiHe Ba)xHO MOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMH Yy4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATh MCIIOIb30BATh ONMPEIEICHHS T€OMETPUUECKUX (puryp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIYUEHHBIX YMEHHH B (pu3uKe H
TEXHUKE. OTH CBsI3M HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue COOTHOWEHUs», «Meron koopauHat» u «Teopema
[Tudaropayr.

YueOHnblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIUE OCHOBHBIE pa3Ieibl
comepxanusi: «l'eomerpuueckue (GUTypel W WX CBOWcTBa», «M3mepenue
FEOMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BekTopb», «JIBuxKEHUS MII0CKOCTY, «IIpeoOpazoBanus mogo0ous».

Ha u3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJlel0), B 8 kiacce — 68 yacoB (2 yaca B HEZIEI0), B 9 Kiacce
— 68 gacoB (2 yaca B HECIIO).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Havanbnbie nonstus reomerpuun. Touka, npsimasi, OTPE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOI'OYIr'OJIbHHUK. IlapauienbHOCTh M NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAOIIEM MUDPE.

OCHOBHBIE TOCTPOEHHSI C IMOMOIUBK LMPKYIS W JIMHEHKH. TpeyroyibHUK.
BeicoTra, MmennaHa, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBII W  PaBHOCTOPOHHUN  TPeyroibHUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOrO0 TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKK NApaJUIEIbHBIX NPSIMBIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
Brenrnue yrisl TpeyrojbHHKA.

[IpssmoyrosibHBI  TpeyroibHUK. (CBOWCTBO MEIHMAaHBI MPSAMOYTOJIBHOTIO
TPEYroibHUKA, IPOBEAEHHOMN K runorenyse. [Ipusnaku paBeHCTBA IPAMOYTOJIBHBIX
TPEYTrONBHUKOB. [ IpAMOYronapHBIN TpEyronbHUK ¢ yriaoMm B 30°.

HepaBencTBa B Ie€OMETpPUU: HEPABEHCTBO TPEYI'OJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJsbllieM yriie U OOJbIIE CTOPOHE TPEYroJIbHHUKA.
[TeprienAUKyIISIp 1 HAKJIOHHAS.

I'eomerpruueckoe wmecto ToOuek. buccekTtpuca yrimia u  CepeIUHHBIN
NEPHEHAUKYJIISIP K OTPE3KY KAK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTb M Kpyr, XOpJa M JuaMeTp, HuX CBoOMcTBa. BsaummHoe
PacroJIOKEHHE OKPYXHOCTH U npsMoi. KacarenbHas M cekymas K OKpYKHOCTH.
OKpyXHOCTh, BIIMCaHHas B Yroj. BnucaHHas W oONHMCaHHAs OKPYXHOCTH

TPEYroJbHUKA.
8 KUIIACC

Yerbipéxyronpauku. [lapannenorpamm, ero nmpu3Haku U CBOMCTBAa. YacTHbIC
clly4au TMapajuiesiorpaMMoB (TIpSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamenusi, €€ CBOMCTBA W IPU3HAKU.
[IpssMoyroJsibHAas Tpanenusi.

Meron yneoenus menuassl. LleHTpansHas cumMmerpusa. Teopema daneca u
TeopeMa O NMPONOPLUOHAIBHBIX OTPE3KaX.

CpenHure nuHAM TpeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[lomobue TpeyronbHUKOB, KOdPduimeHT mnomodus. I[lpuzHaku momoous
TpeyroibHUKOB. [IpuMeHeHne nogo0us nNpu peleHny NPakTUYEeCKUX 3a1ay.



CpoiicTBa momaaed reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATA
TpPeyrojibHUKa, Napajuiesorpamma, pomda u Tpaneuud. OTHOIIEHUE IUIOMIaien
OI00HBIX PUTYP.

Brruucnenue miomaned TpeyroJlbHUKOB U MHOTOYIOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHun
IPaKTUYECKUX 3a]a4.

CHHyC, KOCHMHYC, TaHT€HC OCTpPOro yria MpsSMOYrOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUTOHOMETPUUECKHE (QYHKIIMU
yrioB B 30, 45 u 60°.

BriricaHHbIE M TEHTPAIBHBIE YTJIbI, YTOJ MEXY KACATEIbHOU U XOPJIOU. Y TJIbI
MEXIy XOpAamMu M CEKyIIMMU. BHHCaHHbIE M OMMCAHHBIE YETBIPEXYTOJbHUKHU.
B3anmHoe pacnonokeHue AByX okpyxHocTed. Kacanwe okpyxknocteir. OOmiue

KacaTeJIbHbIE K IByM OKPY>KHOCTSIM.
9 KVIACC

Cunyc, xocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOpMYIbI MPUBEICHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 3374 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmogodus. [Tomodre coOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 mNpoHU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare KacaTeJIbHOM.

Bekrtop, mimHa  (MOIyNb)  BEKTOpa, COHANpaBJICHHbIE  BEKTOPBI,
IPOTUBOMOJIOKHO HAINPABIECHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. PasnokeHune BEKTOpa 1O JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE ISl HAX0XK/ICHHSI IJTUH U YIJIOB.

JlekapTOBBI KOOPAMHATEI HA TUIOCKOCTH. Y PABHEHUS IPSIMOM U OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEUEHUE OKPYKHOCTEW M MpsAMBIX. MeTon KoopauHAT U €ro
MIPUMEHEHUE.

[IpaBusIbHBIE MHOTOYTOJIBHUKH. [[1TMHA OKpyXHOCTH. ['pagycHas u paauaHHas
MeEpa yria, BBIUHCIEHUE JUIMH Jyr OKpYyXHOCTeu. Ilnomaas kpyra, cekropa,
CerMeHTa.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHE CUMMETpuUu (puryp (31eMeHTapHbIe
npeacrasienus). [lapannensasiii neperoc. [loBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS [POI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  Y4eOHOro Kypca
«I"eoMeTpus» XapaKTEpU3yIOTCS:

1) maTpuoru4eckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPONUIOMY M  HACTOALIEMY POCCHUUCKOU
MaTreMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHUKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOW WIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYIMX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMAaTHUYeCKHMX OCHOBaX (PYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHH, MPOLENYp I'Pa)KJIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO TUYECKHUX MPOOJIeM, CBSI3aHHbIX
C TMPAKTUYECKUM MPUMEHEHUEM [IOCTUKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE B PEUICHUM MPAKTUUECKUX 3aaad
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTHU MaTEMaTUYECKOTO
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBUIYATHHON TPACKTOPUM O0OPA30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKOe BOCIIUTAHME:

CIIOCOOHOCTBRIO K OMOIMOHAJBHOMY ¥  3CTETUYECKOMY  BOCIPHAITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEHICHUH, pacCyXJEHUW, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPUPOIBI U
oOIIecTBa, MOHUMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl 4YelOoBEYECKOM
NEATENBHOCTH, 3TaloOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIU3ALWH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHUKW M MaTEMAaTHUYECKON KYyJIbTYpPOil KaK CpeICTBOM
MO3HAHUSI MHpPA, OBJIAJACHUEM TMPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
JEATENBHOCTH,



6) ¢usuueckoe BocnMTaHue, (GopMHpPOBaAHHE KYJIbLTYPbI 3J0POBbS U
IMOLHMOHAJIBHOI0 0JIAT OIOJIYUMSI:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHWE 3HAHUS B HMHTEpPEcax CBOETO
3M0POBbs, BEACHHUS  3J0pOBOrO0  o0Opa3a  KU3HU  (370pOBOE  MHUTAaHUE,
COQTAaHCUPOBAHHBIM PEXUM 3aHATAM M OTAbIXa, peryasipHas ¢Gu3ndecKas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HaBbIKA pe(IEKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY W TaKOTO e MpaBa IPyroro 4ejoBeKa;

7) 3K0JIOTM4YeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHNE MaTEMaTUYECKUX 3HAHUM I pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXKAIOIIEH Cpe/ibl, INTAHUPOBAHKS TIOCTYIKOB M OIEHKH
UX BO3MOXKHBIX MOCJIEACTBUN JJISI OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM TJI00AIbHOTO
XapakTepa IKOJOTUUECKUX MPOOJIeM U IMyTel UX PelIeHHUs;

8) ajanTanmus K U3MEHAOUIMMCH YCJIOBUSIM COMUAIBHON M NMPUPOIHOMI
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHHUIO
YPOBHA CBOE€H KOMIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCJIC
YMEHUE YUHUTBhCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JIESITEIBHOCTH
HOBBI€ 3HAHUS, HABBIKU U KOMITETCHIIUH U3 OIbITA IPYTHX;

HEOOXOAUMOCTEIO B  (OPMUPOBAHHMU HOBBIX 3HAHMH, B TOM YHCIE
dbopMyIMpoBaTh UAECH, IOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM UHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JACHUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHUPOBATH
NpUHUMAEeMbIe pelleHruss U JeHcTBUs, (OpPMYJIUPOBaTH W OICHUBATH PUCKU U
MOCIICAICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble Jornueckue a1eMcCTBUA:

e BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHATHM, OTHOLIEHUH MEXAY NOHATUAMH, (HOPMYyIHPOBATH
ONpEACNICHUs]  TOHATHM,  YCTaHaBIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(UKalMy, OCHOBaHUsS il OOOOIIEHHWS W CpPaBHEHHS, KPUTEPHUH
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHMMATh, (GOPMYIHUpPOBaTH U  MpPeoOpa3oBbIBATh  CYXKICHUS:
YTBEpAMUTENbHbIE U OTpULIATENIbHBIE, €IMHUYHBbIC, YacTHbIE W O0IIHue,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMAaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeunsi B (akTaxX, JaHHBIX, HAOJIONECHUSIX U YTBEPKICHUSX,
MpeAJIaraTb KPUTEPUH JJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIL;
JieJaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX M
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUYEHHUM 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeJIbCTBA MATEMaTUUYECKUX YTBEPKACHUU (TIpsMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHbBIC JOKa3aTeIbCTBa
MaTreMaTu4ecknX (PaKToB, BBICTpAaWBaTh APryMEHTAIUI0, TPUBOJIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOWpATh CMOCOO pelIeHus] y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pElIeHUs, BbIOMpaTh Haubojiee MNOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue 1eiCTBHA

UCIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodiIemMy,
CaMOCTOATEJIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (POpPMHPOBATH
TUIIOTE3Y, apr'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

OPOBOJUTh IO CaMOCTOSTENBHO COCTABICHHOMY TIJIaHYy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEM
MaTeMaTU4YeCcKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOI;
CaMOCTOSITETILHO (DOpMyIHMpOBaTh 0OOOIIIEHUSI M BBIBOJBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHNUI;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUTaTh
MPEITONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISBIISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIUU, JaHHBIX,
HEOOXOUMBIX JUI PEUICHUS 3a]]auu;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATHU3WPOBATh U HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TTMYHBIX BUIOB U OPM MPEICTABICHHUS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM U WLUIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMM, JAuarpaMMaMH, HHOM Tpadukol U HX
KOMOMHAIIUSAMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALUU MO KPUTEPHSM, MPEATOKECHHBIM
YUUTEJIEM U CPOPMYIHPOBAHHBIM CaMOCTOSITENILHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA:

BOCIPUHUMATh U (HOPMYIMPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS



B YCTHBIX M TMHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOIy peIICHUs
3aJ1a4i, KOMMEHTHPOBATh MOJTYyYECHHBIN pe3yibTarT;

B XO7Ie OOCYKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MON TEMBI,
poOJIEMBbI, pPeIIaeMoi 3a/lauu, BhICKA3bIBaTh UJICH, HAICJICHHBIEC HA MOUCK
PEIIeHHUs], COTIOCTABIISATH CBOU CYXKJCHUS C CYKICHUSIMHU APYTUX YYACTHUKOB
Jyanora, OOHapy>KUBaTh Pa3IMYMe U CXOJACTBO TO3UIUM, B KOPPEKTHOMU
dhopme hopMyIUpOBaTh Pa3HOTJIACHSI, CBOM BO3PAYKEHUS;

MIPENICTABIIATh PE3YIbTAThl PEIICHUS 3a/1a4, YKCTIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSITEJILHO BHIOMPATh (DOpMAT BHICTYILICHHS C YUETOM 3a7a4
MPE3CHTAIIUN U 0OCOOCHHOCTEH ayaUTOPHH;

MOHUMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAH/IHON U WHIUBUIYaTbHOM
paOboThI MPU PELICHUU YUeOHbIX MAaTEMATUYECKHUX 33]1a4;

MPUHUMATh 11€7h COBMECTHOM AESITEILHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM palOThl, pacmpelnensiTb BHAbI padOT, JI0roBapuBaThHCH,
00CYXXJIaTh TPOIECC U pe3yibTaT pabOThI, 0000IaTh MHEHHS HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbIX ¢GopMax paboTel (00CyxkaeHusi, OOMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBI B APYTHE), BHIMOIHITH CBOO YacTh paOOTHI
U KOOPJIIMHUPOBATh CBOW JIEUCTBUS C JPYTUMH YICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOMMK TMPOMYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIe YHUBepcaibHbIe y4eOHbIE 1eHCTBUS

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, aIrOPUTM pELICHUs 3aJa4yd (WIH €ro
4acTb), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh W KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGPOPMAITIH.

CaMOKOHTp 0J1b, IMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTara
pEelICHNUs] MATEMATUYECKON 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHUBBHI B JICSITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJIEHHBIX OMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MOCTABICHHON LETU U
YCIIOBUSM, OOBSCHATH MPUYUHBI JOCTHKEHUS WIM HEIOCTHKCHUS LEJH,
HaxOJIUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI



K kxoHiy oOyueHuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBath W3y4EHHBIE TEOMETPUUECKHE (DUTYpPBI, ONPEACNATh HUX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETpUYecKue (GUTYphI, BBITOIHATH
YEPTEXKU MO YCIOBUIO 3a7auu. MI3MepATh TMHEWHBIE U YIIIOBbIC BEIWYMHBL. Pemarh
3a/1a4ud Ha BBIYKMCIICHHUE JJIMH OTPE3KOB U BEITMYUH YTJIOB.

Jlenate TpyOyr0 OIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYWH TIPEIMETOB B
pealbHOM JKM3HMU, Pa3MEpPOB MPHUPOJIHBIX O0BEKTOB. PaznuyaTh pa3Mepbl 3THX
O00BEKTOB TIO MOPSIIKY BETMYUHEI.

CTpouTh 4epTEXKHU K T€OMETPUUECKUM 3a]1a4aM.

ITonp30BaTbCsi MpPHU3HAKAMM PABEHCTBA TPEYrOJIbHHUKOB, HCIOJb30BATh
MPU3HAKKU ¥ CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJHPHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCsi NPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEAMAHBI, MIPOBEAEHHON K THIOTEHY3E MPSMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELICHUU T€OMETPUUYECKUX 3a1a4.

OnpenensTe NapaIeIbHOCTD MPSMBIX C TOMOIIBIO YIIJIOB, KOTOpbIe 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTe MapaieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OAHOM MPSMOM JO TOUEK APYrou MpsSMOM.

Pemiats 3aauu Ha KjieTyaTol Oymare.

[TpoBOANTH BBIUUCIICHUS U HAXOUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHUS YTJIOB
B F€OMETPUYECKUX 3a/layaX C HUCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUYEHUU JBYX
MapajJIeIbHbIX NPAMBIX CEKYIIEH. Pemary npakTuueckue 3agaum Ha HaX0XKIAECHUE
YTJIOB.

Bnanerp NOHSATHEM TE€OMETPUYECKOIO MECTA TOYEK. YMETh OMNPEACNSIThH
OMCCEKTPHCY yIJIa U CEPEANHHBIA TEPIICHIUKYIISP K OTPE3KY KaK TreOMETPUISCKHE
MeCTa TOYEK.

@opMyIHpPOBaTh OINPEAEICHUS OKPYKHOCTH W Kpyra, XOpAbl W JHaMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMH. ¥ METh PUMEHSTH 3TH CBOICTBA IIPU
pelIeHnu 3aaa4.

Brnanete MOHSATHEM OMMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. llomp3oBarbest (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTroJIbHUKA TIEPECEeKAIOTCsl B OAHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MIEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTrOJIbHUKA ITEPECEKAOTCS B OJHOU TOYKE.

Bnanere noHsTHEM KacaTeJbHOM K OKPYKHOCTH, I1OJIb30BATHCA TEOPEMOU O
MEePIECHANKYIIPHOCTH KacaTEIbHOW U painyca, MPOBEAEHHOTO K TOUKE KaCAHUS.



[Tonb30BaThCsl MPOCTEUIIMMHU FEOMETPUUYECKUMHU HEPABEHCTBAMU, TTOHUMATh
UX IPAKTAYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TIOMOILIBIO LIUPKYIIS U
JIMHEHKU.

K xoHmy oOyuenuss B 8 KkJiacce oOyJarOIIMMCS TIOIYYUT CIIECIYIOIIHAE
pEeAMETHBIE PE3YJIbTAThI:

Pacnio3dHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMM IPU PEIICHUH T€OMETPUUYECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBA TOYKHM TEPECEUCHHUS] MEIUaH TPEyrojibHUKa (ILIeHTpa
Macc) B peUICHUH 3a]ad.

Biianers noHsATHEM CpeAHEN IMHUM TPEYTOJIbHUKA U TPANIELIUU, IPUMEHSTh UX
CBOICTBA IIPY PEUICHUU FeOMETPUUECKUX 3anad. [lonp3oBaTecs Teopemon Pareca
U TEOPEMOM O MPOMOPIUUOHATIBHBIX OTpPE3Kax, MPUMEHATh HMX [JIs PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKKU TTOAO0USI TPEYTrOJIHbHUKOB B PEIICHUH T€OMETPUUECKUX
3a/1a4.

[Tonb3oBathesi Teopemoit [ludaropa nis pemieHuss TEOMETPUYECKUX U
npakTH4ecKux 3a1a4d. CTpoUTh MaTEMATUUYECKYIO MOJIETb B TPAKTUUECKUX 3a7a4ax,
CaMOCTOSITEJIbHO AENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHNE JJTHHBI.

Brnanerp mOHATHMAMHU CHHyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
NPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCSl 3TUMU MOHSITUSAMU Uil PEIICHUS
MPaKTUYECKUX 3a]1ay.

Beraucnars (pazauyHbIMU CIOCOOAMM) TIIOMIAb TPEYTrOJdbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX  Quryp (mONb3ysach, TA€ HEOOXOAMMO, KaIbKYJISITOPOM).
[TpuMeHsTh MOTydeHHbIE YMEHHUS B TPAKTUUECKUX 3aadax.

Branerp MNOHSATUSMM BIHUCAHHOTO M UEHTPAJIbHOTO VYIJA, HCIOJb30BAThH
TEOPEMBbI O BIMCAHHBIX YIJIaX, YIJaX MEXIY XOpJAaMu (CEeKYIIMMH) U YTIe MEXIY
KAcaTeJIbHOW U XOPIOH MPHU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPY PEUICHUH 3a/1a4.

[IpuMeHATh MOTYyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE
MOZENH JJIA 33]1a4 PeajJbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIIUE BHIUYNCICHUS
C TpUMEHEHUEM TMOAOOUS U TPUTOHOMETPHUH (TOJB3YSICh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHmy obOyueHus B 9 kJacce OOyJaroOlmIUHCS TIOJYYUT CIEIYIOIINAE
pEeAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pPEIICHHE



MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxonuTh (C mOMOIIBI0 KabKYJISTOPa) JITUHBI
Y YTJIBI JJTSI HETAOJIMYHBIX 3HAYCHUN.

[Tonb3oBaThest hopMysiaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [UIsl HAXOXKJIEHHUS COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMUYUHAMH.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJIsI HAXOXKACHUS Pa3IMIHbIX
AJIEMEHTOB TPEYTOJMbHUKA («PEIICHHE TPEYrOJbHUKOBY»), MPUMEHITh HX TIpU
pELLIEHUU T€OMETPUUECKHUX 3a/1au.

Brnaners moHsTHSMU TpeoOpa3zoBaHUs MOI00HSI, COOTBETCTBEHHBIX DJIEMEHTOB
nono0HbIx ¢uryp. Ilomp3oBaThesi cBOMCTBAMHU TOMOOMS TPOM3BOJIBHBIX (QUTYD,
YMETh BBIUUCIATH IJUHBI U HAXOAUTh YIribl Yy NMOAOOHBIX (uryp. [IpumeHsTsh
CBOMCTBAa mMOA00USI B MPAKTUYECKUX 3ajadyax. YMETh NPUBOAUTH MPUMEPHI
MOJIOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tonb30BaThCcsl TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPJI, O TIPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsi BEKTOpaMHU, MOHUMATh HMX T'C€OMETPUYECKUM M (U3HUYECKUI
CMBICII, TIPUMEHSATh HMX B pEHICHUH TEOMETPUYECKUX M (U3UYECKUX 3ajad.
[TpuMeHsTh CKasIpHOE MPOU3BECHIE BEKTOPOB JIJIsl HAXOXKIACHHS JJIMH U YTJIOB.

[Tonb30BaThCst METOAOM KOOPJMHAT HA MNIOCKOCTHU, IPUMEHSTH €r0 B PEIICHUH
TE€OMETPUYECKUX U MTPAKTHUECKUX 3a7ad.

Brnagetr MOHATHSMU TPaBUILHOTO MHOTOYT'OJBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY)KHOCTH W PaJMaHHOW MEpBI YIJIa, YMETh BBIYHCIATH IUIONIAIb
Kpyra u ero yactei. [[puMeHATh moydeHHbIC YMEHHSI B MPAKTUYECKHUX 3aauax.

Haxomutes ocu (WM TEHTPHI) CUMMETpUH (PUTYp, TPUMEHSTH IBUKCHUS
IIJIOCKOCTU B IPOCTEUIINX CIIydasiX.

[IpyMeHsATh MONMy4YeHHBIC 3HAHWS Ha TPAKTHKE — CTPOUThH MaTEMaTHYECKUE
MOJIENU JUTsl 33]1a4 PeaJIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHUS
C TNpPUMEHEHUEM TNOJ00US U TPUTOHOMETPUYECKUX (YHKIUN (TONB3YsACh, T
HEO00XOUMO, KATbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KITACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmenoBanmue a3/eJIoB U TEM 1044 OBbIC
Ne ni/m P Konrtpoisbnsbie | IlpakTHyeckue (ucbp )
NPOrpamMmMsbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
IIpocreiimme reome ecKue
. p TVI/IH_II/I Ir/I MeTpudecKkue purypsl u y BuGmorexa LIOK
uXx cBoiicTBa. MI3MepeHune reoMeTpuuecKkux https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmioreka [IOK
2 T 22 1
peyTOTRHIIH https://m.edsoo.ru/7f415e2e
3 ITapannensHbIe MpsIMbIE, CyMMa YIJIOB 14 1 bubmmorexa [IOK
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomerpruueckne 14 1 bubmmorexa LIOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 I1 i 4 1
OBTOpCHHE, 0000MICHHE SHAHHI https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIIACC

Kosau4yecTBo 4yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uugpoBbIe
Ne n/mm pasi Konrtpoasbnbie | IlpakTnueckue (mupp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
" bubmotexa [JOK
1 4 12 1
CTPIPEXYTOTLHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 IPOMOPLMOHATBHBIX OTpe3Kax, MOoJ00HbIE 15 1 Bubmmorexa [OK
potiopt P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Inomans. Haxoxaenue mionanen
3 e mOJfbHI/IKOB u Jl:\[/[HOFO O;,IH);[,IX ¢ur 14 1 butmmorexa [IOK
ey T b https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HbIX Guryp
4 Teopema [udaropa u Hagana 10 1 bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYribl B OKpYXHOCTH. BicanHbie u
5 OINMCAHHBIE YETHIPEXYT OJIBHUKU. 13 1 bubmmoreka [IOK
KacarenbHblie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYX HOCTEN
. bu6moreka [JOK
6 II 000 4 1
OBTOPEHHE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/mm pasi Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NMpOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmmorexa [IOK
cuHycoB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bubmmoreka LIOK
COOTHOILIEHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmnoreka [JOK
3 B 12 1
=OPH https://m.edsoo.ru/7f41al2c
bubmoteka [JOK
4 9 1
JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH https://m.edsoo.ru/7fA1a12¢
[IpaBubHBIE MHOTOYTOJIBHUKY. [{1TMHA
5 OKPYKHOCTH U TIJIOLIa/lb Kpyra 8 butmmorexa [IOK
by Haah Kpyra- https://m.edsoo.ru/7f41al2c
Brruucnenue miomanen
bubmioreka [IOK
6 6
Jlpmierus miocKocTh https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IeHNHE, 7 5 bubmioreka [IOK
CHUCTEMaTH3alHsl 3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
KosnuecrBo yacos DJIEKTPOHHBIE
°
J:;H Tema ypoka Beero KonTpoabubie | IlpakTuyeckue i:[[:;:eﬂl/lﬁ :g;)bal;zln;:fenbﬂme
padoThI padoThI pecypent
1 [Ipocreiimme reoMeTpudecKue 1 bubmotexa IIOK
00BEKTHI https://m.edso00.ru/8866b724
bu6moreka I[IOK
2 MroroyrosHik, omaias 1 https://m.eds00.ru/8866ch6a
3 CMexHbIE U BEepTUKAJIbHBIE YTIIbI 1 bubmiorexa [JOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEepTUKAJIBHBIE YTJIIbI 1 Bu6mmorexa [IOK
https://m.edso00.ru/8866c7be
5 CMexHbIE U BEpTUKAJIbHBIE YTIIbI 1
6 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHbIE U BEpPTUKAJIbHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
H3mepeHne TMHENHBIX U YTIOBBIX
9 BEJIMYMH, BBIYMCIEHUE OTPE3KOB U 1
YTJI0B
N3mepeHne TMHENHBIX U YTIIOBBIX
10 BEJIMYMH, BBIYUCIECHUE OTPE3KOB U 1 bubamorexa LIOK
yrion https://m.edsoo.ru/8866c¢3ea
H3mepenune IMHEHHBIX U YTIIOBBIX
11 BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U 1

YTII0B




12

N3mepeHne TMHENHBIX U yTIJIOBBIX
BEJIMYMH, BBIYMCICHUE OTPE3KOB U
YTII0B

13

[lepumetp u riomans ¢uryp,
COCTaBJICHHBIX U3
MPSIMOYT OJILHUKOB

14

[lepumeTp u momans Guryp,
COCTaBIICHHBIX U3
IPSIMOYT OJIbHUKOB

15

ITonstHe o PaBHBIX
TPCYI'OJIbHUKAX U IICPBUYHLIC
MMPEACTABJICHUA O PABHBIX

¢durypax

bu6moreka [JOK
https://m.edso00.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

Bbu6morexa IIOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

bub6mmoreka [JOK
https://m.edso00.ru/8866d34e

18

Tpu npuzHaka paBeHCTBa
TPEYTOJIbHUKOB

but6moreka [JOK
https://m.edso00.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

21

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

bu6moreka [JOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haku paBeHCcTBa
MPSIMOYT OJIBHBIX TPEYT OJIbHUKOB




[Ipu3Haku paBeHCcTBa

23
MPSIMOYT OJIbHBIX TPEYT OJIbHUKOB
Choi
24 HB;;:)TBZHI\i;I:)P;zHTI) I €yroJbHUKa brbmiorexa LIOK
PAMOYL OB peyt ’ https://m.edsoo.ru/8866e9ec
MPOBEJAEHHOMN K TUIIOTEHY3€
CBOWCTBO MeMaHBI
25 MPSIMOYT OJILHOT'O TPEYT OJIbHUKA,
MIPOBENEHHON K TUIIOTEHY3€
26 PaBHOOEpEeHHBIC 1 bu6moteka [IOK
PaBHOCTOPOHHUE TPEYT OJIbHUKH https://m.eds00.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa bubmuotexa LIOK
paBHOOEIPEHHOI O TPEYTOJIbHUKA https://m.edso00.ru/8866d880
98 [Ipu3HaKu u cBOMCTBA bu6morexa [IOK
pPaBHOOEIPEHHOT O TPEYT0JIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bu6mmorexa [IOK
paBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepaseHnctBa B reomerpun
but6moreka [JOK
31 H
CPABEHCTRA B TEOMETPHH https://m.eds00.ru/8866e3a2
32 HepaBenctBa B reomerpun
33 HepaBenctsa B reomeTpun
34 IIpstMOyT OJIBHBIN TPEYTOJIBHUK C bu6morexa [IOK
yriioM B 30° https://m.eds00.ru/8866eb22
35 [IpssMOyTOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°
36 KonTponpHas pabora 1o Teme bu6morexa [IOK

"TpeyronbHukn"

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




37

[TapamiensHble npsIMbIE, KX
CBOMCTBA

bub6morexa IIOK
https://m.edsoo0.ru/8866ef64

38

[Iarenit nocrynat EBknmnaa

39

HakpecTt nexarue,
COOTBETCTBCHHBIC U
OIHOCTOPOHHU € YIJIBI,
00pa30BaHHBIE MPU MTEPECCUCHUH
MapajuIebHBIX MPAMBIX CEKYLIEH

bu6moreka [JOK
https://m.edso00.ru/8866f086

40

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHU € YIJIBI,
00pa30BaHHbIE MPU MEPECEUCHUH
MapaJuIeIbHBIX MPAMBIX CEKYLIEH

41

Hakpect nexamue,
COOTBETCTBCHHBIC 1
OOHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE MPU NEPECEUCHUH
NapajuIeIbHBIX IMPSIMBIX CEKYILEH

42

HaerCT JICKAIue,
COOTBCTCTBCHHBIC 1
OAHOCTOPOHHHUC YTJIbI,
O6paSOBaHHBIe IIpH NEPECCUCHUU
MnapaJuiCJIbHbIX IMTPAMBIX ceKyIueﬁ

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OOHOCTOPOHHUE YTJIbI,
00pa30BaHHbIE NPHU EPECEUCHUH
NapajieabHbIX IPSIMBIX CEKYILEH

Bbu6morexa IIOK
https://m.edso0.ru/8866f3b0




[Ipu3Hak napajuiensHOCTH
OPAMBIX Y€PE3 PaBEHCTBO

44 paccTOSIHUM OT TOUEK OJTHOU
MPSIMOU 10 BTOPOU MPSIMOM
[Ipu3Hak napamiensHOCTH
45 MPSIMBIX Y€PE3 PaBEHCTBO
pacCTOSIHUHM OT TOYEK OJTHOU
MPSMOM 10 BTOPOH MPSIMOUN
46 CyMMa yrIIoB TpeyroJbHUKA bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpEeyroJibHUKa Bubmiorexa [OK
https://m.edso0.ru/8866f8ba
48 Bueninue yribl TpeyrojbHUKa bubmorexa [JOK
https://m.edsoo.ru/8866fa5e
49 BremHue yribsl TpeyrojibHUKa
KontponbsHas pabora o reme
50 "[lapamienpHble MpsAMbIe, CyMMa bubmmorexa [JOK
" https://m.edsoo.ru/8866fe6e
YTJI0B TPEYTOJbHUKA
51 OKpyY>KHOCTb, XOp/Ibl U JUAMETD, bubmmoreka [JOK
HX CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHast K OKpYXKHOCTH bubmorexa [JOK
https://m.edso00.ru/88670e9a
53 OKpy>XHOCTb, BIIUCAHHAS B YT OJ
54 OKpY’>XHOCTb, BITUCAHHAS B YT OJ
55 [Tonarue o 'MT, npumeHeHue B Bbu6morexa IIOK
3ajadax https://m.edso00.ru/8867013e
56 [Honsitue o 'MT, npuMenenue B bu6morexa [IOK

3aj1ayax

https://m.edso00.ru/88670508




buccekrpuca u cepenuHHBII

o7 MEePIECHIUKYJISIP KaK
reOMETPUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OMTMCAaHHAsT OKOJIO bu6morexa [IOK
TPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OIMCAHHASI OKOJIO
TpEeyroJibHUKa
60 OKpy»KHOCTb, BIIMCAHHAs B bu6moteka [IOK
TPEYTOJbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTD, BITUCAHHAS B
TPEYTrOJIbHUK
62 [Ipocreiimue 3agauun Ha bu6motexa [IOK
MOCTPOECHUE https://m.eds00.ru/88671188
63 [Ipocreiimme 3agaun Ha bu6muorexa LIOK
MOCTPOEHUE https://m.eds00.ru/886712d2
KontponsHas pabota mo reme
64 "OKpyKHOCTb U KPYT. Bubmmorexa LIOK
https://m.eds00.ru/88671462
I'eomerpuyeckue noctpoeHus"
[ToBTOpeHue u o6o0IIeHNE
65 3HAHHUM OCHOBHBIX MTOHATHI U bubmiorexa LIOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kjacca
bu6moreka [JOK
66 Hrorosas kouTposbHas padora https://m.eds00.ru/886716ec
[ToBTOpeHue u o6o0IeHNE
67 3HAaHUN OCHOBHBIX MOHSATUN U

METOJ0B Kypca 7 Kjiacca




[ToBTOpeHue u o6o0IIeHNE

Bbu6morexa IIOK

68 SHAHHH OCHOBHPIX HOMATHH 1 1 https://m.edso00.ru/886719bc
METO/0B Kypca 7 Kilacca
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




8 KUIIACC

Konu4yecrBo yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IIpakTuueckue
n/n Bcero u3yyeHus | oOpasoBaTesbHbIE
padoThI padoThI
pecypcsl

1 [Tapannenorpamm, ero npu3Haku U 1 bu6moteka [IOK
CBOICTBa https://m.edso00.ru/88671af2

5 [Tapaienorpamm, ero Npu3Haku U 1 bubmotexa IIOK
CBOMCTBA https://m.edso00.ru/88671ca0

3 [Tapannenorpamm, ero Npu3HaKu U 1 bu6motexa [IOK
CBOMCTBa https://m.eds00.ru/88671cal
YactHble ciaydan

4 NapajuyieaorpaMmMoB 1 bu6muoreka [IOK
(IpsIMOYT OTBHUK, pOMO, KBapat), https://m.eds00.ru/88671dea
UX IIPU3HAKU U CBOMCTBA
YactHble ciaydan

5 napajjieaorpaMmMoB 1 bu6mmoteka [IOK
(mpsIMOYT OJIBHUK, pOMO, KBaJpat), https://m.edso00.ru/88671f20
WX IIPU3HAKU U CBONCTBA
YactHble ciaydan

6 Hapajieaor paMmMoB 1 bu6muotexa LIOK
(mpsIMOYT OJIbHUK, pOMO, KBaJpat), https://m.edso00.ru/8867209c
UX IIPU3HAKU U CBOMCTBA

bu6morexa [IOK

! Tparetus 1 https://m.edsocl:)l. ru/88672358

8 PaBHOOOKas ¥ IPSAMOYTONIbHAS 1 bu6mmotexa [IOK
Tpanenuu https://m.edso00.ru/8867252¢




PaBHOOOKas U IpSIMOYTOJIbHAS

bub6morexa IIOK

3 Tpamnenuu https://m.edso00.ru/88672858
bu6mmotexa [IOK
10 Meton yBoeHis MeAHatsI https://m.edso? ru/88672b14
bu6morexa [IOK
1 Herrrpabrast cHMMETpHS https://m.edsocI)l. ru/88672pb14
12 KonrtponsHas paboTa o teme bu6moteka [IOK
"YeThIpE€XYyroJIbHUKH" https://m.eds00.ru/88672c9a
13 Teopema ®aneca u TeopemMa o bubmmorexa [IOK
MPOMOPIUOHAIBHBIX OTPE3Kax https://m.edso00.ru/8867337a
14 CpenHss MMHMS TPEYTOJIbHUKA Bubnuorexa LIOK
https://m.edso00.ru/88672e0c
15 Cpenssist TUHUS TPEYTOJIbHUKA buomiorexa LIOK
https://m.eds00.ru/88672f38
16 Tpaneuust, €€ cpeaHss TMHUS Bubmiorexa [OK
https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeaHss TMHUSA bubmiorexa LIOK
https://m.eds00.ru/88673064
18 [IponoprmoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.edso00.ru/88673794
19 [TponoprmoHanbHbIE OTPE3KU Bubmuorexa LIOK
https://m.edso00.ru/88673794
bu6motexa [IOK
20 Hetrtp mace B Tpeyrompitike https://m.edsog.: ru/886738fc
bu6morexa [IOK
21 TonoGrere TpeyronsHHKH https://m.edsoil. ru/88673ar78
99 Tpu npusHaka mogoous bu6mmotexa [IOK

TPEYTroJbHUKOB

https://m.edso00.ru/88673bae




93 Tpu npusHaka nogoous bu6muoreka [IOK
TPEYrOJIbHUKOB https://m.edso00.ru/88673d52
24 Tpu npuszHaka nogoous bu6mmoreka [JOK
TPEYrOJIbHUKOB https://m.eds00.ru/8867400e
95 Tpu npu3HaKa mogoous
TPEYTrOJIbHUKOB
26 [Tpumenenue nogodus mpu
pELICHNUHU MPaKTUYECKUX 3ajjay
97 KontposnpHas pabora 1o reme bubmotexa IIOK
"ITonoOHbIE TPEYrOJbHUKNA" https://m.edso0.ru/8867445a
98 CaoiicTBa IUIOMIAICH bubmmoreka [IOK
Tr€OMETPUYECKUX PUTYD https://m.eds00.ru/886745fe
29 dopMmyJIbl 11 II01A N bu6mmoreka [IOK
TpeyrojbHHKa, apaijiesiorpaMma https://m.edso0.ru/88674860
30 ®opmyibl A5 TUI0MAIN bu6moreka [JOK
TPEyToJIbHHUKA, NTapajljieorpaMma https://m.edso00.ru/88674a22
31 dopMmyJibl 515 I0IATU bu6mmoteka [IOK
TPEYroJIbHUKA, MapalijeorpaMMa https://m.edso0.ru/88674a22
39 ®opmyabl A IUIOLIAN bu6moreka [IOK
TPEYrOJIbHUKA, TapaJlJIeIOrpaMMa https://m.edso00.ru/88675288
33 DopMyJIbl 1JIs1 TUIOLAIN bu6moteka [IOK
TpPEyToJIbHHUKA, TapajijiesorpaMma https://m.edso00.ru/8867542c
34 Brruucnenne nmomanei CluokHbIX bu6mmoreka [JOK
buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢puryp Ha KiIeT4yaTou bu6muoreka [IOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomanu nogo0HBIX GUTyp
37 [Tnomanu nogoOHEIX GuUryp




38 3aJauyu ¢ IPAKTUY €CKUM bubmmorexa [{OK
coJiep)KaHUuEM https://m.edso00.ru/88675558
39 3aga4n ¢ MPaKTHIECKUM bu6morexa [IOK
COZIep’)KaHUEM https://m.eds00.ru/88675684
40 Pemenue 3aau ¢ momMoIp0 MeTOAA bu6moreka [JOK
BCIIOMOTaTebHOW IIIOIIAIN https://m.edso0.ru/88674f90
41 KonrtponeHas pabora mo teme bu6mmoteka [IOK
"IInomane" https://m.eds00.ru/8867579¢
42 Teopema [Iudaropa u eé bubmotexa IIOK
IIPUMEHEHUE https://m.edso00.ru/88675918
43 Teopema ITudaropa u eé bu6motexa [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmorexa [{OK
[IpUMEHEHUE https://m.edsoo0.ru/88675abc
45 Teopema [Tudaropa u eé
MpUMEHEHUE
16 Teopema Iludaropa u eé
MIpUMEHEHUE
Ornpenenenue
TPUTOHOMETPUUECKUX (PYHKIUH
| SoTRaroyma mpmMoyrororo BuGorexa LIOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHIE
COOTHOIIEHHS B IPSMOYT OJIbHOM
TPEYTOJbHHUKE
48 OCHOBHO€ TPUTOHOMETPUUECKOE bubmmorexa [{OK

TOXIECTBO

https://m.edso00.ru/88675f44




OCHOBHOE TPUTOHOMETPUYECKOE

49
TOJI€CTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
KonTtponsHas paboTta o reme
o1 "Teopema [Iudaropa u Hauana Brbmorexa LIOK
P | P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUH
52 BrnincanHble U [IEHTpaIbHBIE YIJIBI, bubmmoreka [{OK
YIoJI MEXKy KacaTelbHON U XOpa0it https://m.edso00.ru/8a1415b2
53 Bnucannsle U IEHTPAJIBHBIE YTJIbL, bubmuotexa LIOK
YroJl MEXJly KacaTellbHOW U XOp0i https://m.edsoo.ru/8a141940
54 BrivcanHbie U IIEHTpabHBIE YIJIbI, bubmumoreka [IOK
YToJI MeXKy KacaTelbHON U XOp0i https://m.edsoo.ru/8a141b34
55 VYTiasl MeXIy XOpAaMH U CEKYLIUMHU
56 Vribl MeXAy XOpAaMH U CEKYIIMMHU
Bnucannsbie u onmucaHHbIe
57 YeTBIPEXYTOJIBHUKH, UX MPU3HAKH U bubmorexa HOK
DPeRyE P HEAP https:/m.eds00.ru/8a140f86
CBOICTBa
Bnucannsie u onucanHbie
58 YEeTHIPEXYTOIbHUKH, UX TTPU3HAKH U bubmorexa [TOK
. pexyt ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucannsie u onucanHbie
59 YEeTHIPEXYTOIBHUKH, UX TPU3HAKH U bubmiorexa LIOK
. pexyT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBA
[IprumeHeHUE CBOMCTB BIMCAHHBIX U
50 OMMCAHHBIX YEThIPEXYT OJbHUKOB

IIPU PELIEHUN TEOMETPUUYECKUX
3a1a4




IIpumeHeHue CBOMCTB BIIMCAHHBIX U
OIMCAHHBIX YETBIPEXYT OJIbHUKOB

61 1
P PEIICHUU TEOMETPUICCKUX
3aJ1a4
62 B3anMHoe pacrionoxeHune AByx 1 bu6mmorexa [IOK
OKPY>KHOCTeH, 001111e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
bu6moreka [JOK
63 K 7 1
Acatiie okpyrHocTer https://m.edsoo0.ru/8a1410a8
KonTpomnsHas padora mmo reme
64 "VrIiBl B OKpY>XHOCTHA. Bricanusie 1 bubmmorexa HOK
by ) . https://m.edsoo.ru/8a141c88
Y ONHMCAHHBIC YETHIPEXYTOJIbHUKHU
[ToBTOpEHNE OCHOBHBIX IOHITHI U
65 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 bubmorexa TIOK
AOB KYP . ’ https://m.edsoo.ru/8al4lddc
0000111eHUE 3HAHUN
[ToBTOpEHME OCHOBHBIX TOHITHI U
66 METOI0B KYPCOB 7 U 8 KJIacCOB 1 bubmotexa [IOK
FLOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHNE 3HAHUN
bu6moreka [JOK
67 u 1
TOTOBAst KOHTPOIbHAA PAbOTa https://m.edso0.ru/8a142368
[ToBTOpEHVE OCHOBHBIX MOHSATAN U
68 METOI0B KYPCOB 7 U 8 KJIacCOB 1 bubmmorexa LHOK
AOB KYP . ’ https://m.edsoo.ru/8a1420ac
0000111eHNE 3HAHUN
OBLIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME




9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Onpenenexue
1 UTOHOMETPUYECKUX (DYHKITHH 1 bubmiorexa [JOK
b P YHEH https://m.edsoo.ru/8al424bc
yrioB ot 0° 1o 180°
2 ®opmyibl IpUBEIECHUS 1
but6moreka [JOK
3 T 1
POPEME ROCHEYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6morexa IIOK
5 T 1
copema KocHHycos https://m.edsoo.ru/8a142d5e
bu6moreka [JOK
6 T 1
COPEMA CHIEYCOB https://m.edsoo.ru/8al42e8a
Teopema cunycoB
Teopema cuHyCcOB
9 Haxoxnenue 1jmH CTOPOH U 1 bu6moreka [IOK
BEJIMYMH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6moreka [JOK
10 P 1
CHIGHEE TREyEORREREen https://m.edsoo.ru/8al42ac0
bu6moreka IIOK
11 P 1
CILICHIE TPEYTOILHITEOD https://m.edsoo.ru/8al42acQ
Bbub6morexa IIOK
12 P 1
CILICHIE TPEYTOILHITEOD https://m.edsoo.ru/8al42acQ




bub6morexa IIOK

13 Pemmettiie Tpeyr oMbHiKoB https://m.edsoo.ru/8al42acQ
14 IIpakTyeckoe mpuMEeHEHNE TEOPEM bu6moreka [IOK
CHUHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHUECKOE IPUMEHEHUE TEOPEM
CHUHYCOB M KOCHHYCOB
16 KonrtponsHas paboTa o teme bu6moteka [IOK
"Permenue TpeyroJbHUKOB" https://m.edso00.ru/8a14392a
17 [Tonarue o npeobpa3oBaHUU bubmotexa IIOK
noaoous https://m.edso0.ru/8al43ab0
18 CoOTBETCTBEHHBIC DJIEMEHTHI bubmumoreka [IOK
MOI00HBIX (HUTYD https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI
0J00HBIX QUTYp
Teopema o0 MpOU3BEIEHUHN OTPE3KOB
20 XOpJl, TeoOpeMa O MPOU3BEICHUU bu6mmoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTelbHOI
Teopema 0 MpPOU3BEIEHUN OTPE3KOB
21 XOpJ, TEOpPEMa O IIPOU3BEIECHUN bubmotexa IIOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHON
Teopema o mpou3BeAECHUH OTPE3KOB
99 XOpI, TeopeMa O MPOU3BEICHUH bu6motexa [IOK
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTelbHON
93 IIpumeHneHue TeopeM B pelIeHUN bu6mmoreka [IOK

reOMETPUUIECCKHUX 3aJa4d

https://m.edso00.ru/8a143f06




24 IIpumenenue TeopeM B pelIeHUU bu6mmorexa LIOK
Ir€OMETPUYECKUX 3aJ]1a4 https://m.edsoo.ru/8al1443fc
[IpumeHeHue TeopeM B pelIeHun bu6mmoreka [IOK

25
FeOMETPUYECKHUX 3a7ad https://m.edsoo.ru/8a144578
KonTtponsHas paboTta o reme

26 "TIpeo6pazoBanue MOI00MS. bubmoreka [IOK
MeTtpuueckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpy>xHOCTH"

OmnpezeneHre BEKTOPOB.
27 dusnueckuii ¥ reoMeTPUIECKHA Bubmmorexa [JOK
P https://m.eds00.ru/8a144960
CMBICIT BEKTOPOB

28 CioxxeHue 1 BBIMMTAHUE BEKTOPOB, bubmmorexa [IOK
YMHOKEHHE BEKTOPa Ha YHCIIO https://m.edsoo.ru/8al44a8c

29 CnoxeHue U BbBIYMTaHUE BEKTOPOB, bu6motexa [IOK
YMHOKEHHE BEKTOPa HA YUCJIIO https://m.edsoo.ru/8a144d52

30 CJ0XeHHE U BRIYUTAHUE BEKTOPOB,

YMHOKEHHE BEKTOpa Ha YUCIIO
31 Pa3yioxxenue BekTopa 1o Jsym
HEKOJIJTMHEaPHBIM BEKTOPaM
bu6moreka [IOK
32 KoopauHate BekTOpa
P P https://m.edsoo.ru/8al44fbe
CkansipHoe npoun3BeeHIe
33 BEKTOPOB, €0 IPUMEHEHHE IS Bu6bmmorexa [IOK
poB, P https://m.edso00.ru/8a14539¢c
HAXOXKJIEHUS AJIUH U YTJIOB
CkansipHoe nNpou3BeICHUE
Bbub6morexa IIOK
34 BEKTOPOB, €r0 MPUMEHEHUE IS

HaXO0XICHU JJIMH U YI'JIOB

https://m.edsoo0.ru/8a14550e




35 Pemrenue 3agad ¢ moMoOIIbIO Bbu6morexa IIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perienue 3ama4 ¢ mOMOIIBIO bu6moreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHne BEKTOPOB ISt
peleHuns 3a1a4 GU3UKU
38 KonrtponsHas paboTa o teme bu6motexa [IOK
"Bektopsr" https://m.edso00.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUEK Ha
MJIOCKOCTH
. bubmumoreka [IOK
40 ¥paBHeHHE MPAMOIt https://m.edsog.: ru/8al45c48
41 VYpaBHEeHUE NpsIMO
bu6motexa [IOK
42 YPaBHEHHe OKpY3HOCTH https://m.edSO(IJJ.; ru/8al4635a
43 Koopaunatel Touek nepecedeHust bu6morexa [IOK
OKPYKHOCTH U IIPSIMOUN https://m.edsoo0.ru/8a146620
MeTo KOOpIMHAT TP PEIICHUN
44 reOMETPUYECKHX 3a/aY,
MPAaKTUYECKUX 3a/1a4
MeTo KOOpAUHAT P PELIEHUN
45 reOMETPUYECKUX 3a]1aY,
MPAKTUYECKUX 33729
MeToza KOOpaAUHAT MPU PELUICHUH
46 r€OMETPUYECKUX 3a]1a4,

MMPAaKTUYCCKUX 3a1a4




KontposnpHas pabota o reme

47 "JlekapTOBBI KOOPIAUHATHI Ha Bu6mmorexa [IOK
. https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [TpaBHIIbHBIE MHOTOYTOJIbHUKH, bu6mmoreka [IOK
BBIYMCIICHUE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmoTteka [JOK
49 Hueno m. Jlmuia OkpyKHOCTH https://m.edsolcf ru/8al472c8
bubmmoreka [IOK
>0 Hueno m. Jlmmia OkpysKHOCTH https://m.edsogru/8a14714c
51 JnvHa Tyru OKpY>KHOCTH
bubmmorexa [IOK
52 Pannaiiiias Mepa yria https://m.edsog ru/8al4rlac
53 [Tnomans kpyra, cCeKTOpa, CerMeHTa bubmmorexa [JOK
https://m.edsoo.ru/8a147426
54 [Imomane kpyra, cekropa, CErmeHTa bubmotexa [JOK
https://m.edsoo0.ru/8a147750
55 [Tnomane kpyra, cekTopa, CEerMEeHTa bromorexa [JOK
https://m.edso0.ru/8a147750
56 [ToHsITHE O ABMKEHHUH IJIOCKOCTH Brbmorexa LIOK
https://m.edsoo.ru/8a147c82
S7 ITapaiensHbll IEPEHOC, IIOBOPOT bubamorexa LIOK
https://m.edsoo.ru/8a147f16
58 [TapanenpHbIN MMEPEHOC, TOBOPOT bubmiorexa [JOK
https://m.edsoo.ru/8a147f16
59 [TapannenbHbIN IEPEHOC, TOBOPOT
60 [TapanienbHbIN HEPEHOC, TOBOPOT
61 [IpumeHeHue ABMKEHUHN TpH bu6morexa [IOK

perieHnu 3aaad

https://m.edsoo.ru/8a1480e2




62

KonrtponpHas pabora o remam

"[IpaBuIbHBIE MHOTOYT OJIbHUKH.

OKpyXHOCTb. JIBUXKEHUs
TJI0CKOCTH "

63

[ToBTOpeHue, 0600MIICHHE,
cCUucreMatTmusanus 3HAHUU.
I/I3MepeHI/Ie TCOMECTPUICCKHX
BeJIMYUH. TpeyrobHUKN

but6moreka [JOK
https://m.edso00.ru/8a148524

64

[ToBTOpenue, 0000IICHNE,
CHCTEMaTH3aIus 3HAHUH.
[TapannenbHbie 1
MEPIICHIUKYJIIPHBIE IPSIMbIC

bu6moreka [IOK
https://m.edso0.ru/8a148650

65

[ToBTOpeHue, 0000IICHHE,
cUCTeMaTU3alusa 3HaHUU.
OKpYy>XHOCTb U KpPYT.
['eomeTpuueckue mocTpoeHus.
VYTIbl B OKPYKHOCTH

66

[ToBTOpeHue, 00o0MIICHNE,
CHCTEMAaTH3aIns 3HAHUH.
Brucanuble 1 onMcaHHbIE
OKPYXHOCTH MHOTOYTOJIbHIKOB
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HTorosast KOHTpoJbHAs paboTa

but6moreka [JOK
https://m.edso00.ru/8a148920
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[ToBTOpenue, 0000IICHNE,
cUucTeEMaTU3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OEPA3OBATEJIBHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiembie MpeAMeTHbIE Pe3yJbTATHI OCBOEHHS 0CHOBHO¥
NMpoBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
6 Teomerpus
Pacrnio3naBaTh U3yueHHbIE TeOMETpHUECKUe PUTYPBI, ONPENENATh UX
B3aMMHOE DPACIONOKEHHE, M300pa)kaTh T'eOMETpHYECKUe (QUTypHI,
6.1 BBITIONTHATh YEPTEKHU IO YCJIOBUIO 3amaud. V3MepsTh JTHHEHHBIC U
YTJIOBBIE BEMYMHBI. Pemmarte 3a1a4un Ha BEIYHCICHUE IJTUH OTPE3KOB
Y BEJIMYHH YTJIOB
Jenath rpy0yI0 OIEHKY JIMHEHHBIX U YTIIOBBIX BETUYHH MTPEAMETOB B
6.2 peaJibHOM KH3HU, pa3MEpoB NPUPOJHBIX 00BEeKTOB. Paznnyarh
pa3Mepbl 3TUX 00BEKTOB MO MOPSIJIKY BEIUYHUHBI
6.3 CTpouTh YepTEkKHU K TEOMETPUUECKUM 3a7adaM
[Tonb3oBaThCs MpU3HaKaMu paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCTONh30BaTh ~ TNPU3HAKH W CBOWCTBA  PaBHOOENPEHHBIX
TPEYTOJIbHUKOB ITPH PEIICHUU 3a71a4
65 [IpoBomuTh  JIOTMYECKHE  PACCYXIEHHS C  HCIOJIb30BAHUEM
' F€OMETPUYECKUX TEOPEM
[Tonb3oBaThCs MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEAEHHON K THUIIOTCHY3E
HOPSIMOYT'OJIbHOTI'O TPEYT OJIbHUKA, B PEIIEHUH F€OMETPUUECKHUX 3a/1a4
OrnpenensaTs napauieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE
6.7 oOpa3yer ¢ HUMU cekymas. OnpenensiTe mapaieabHOCTh MPSIMBIX C
' MOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM J10 TOUEK
JIPYrou npsMon
6.8 Pemiate 3aaun Ha KieTyaTol Oymare
6.9 [IpoBOIUTL BBIYUCICHUS W HAXOAHWTHh YHCIOBbIE W OyKBEHHBIC
' 3HAYEHHUS YTJIOB B TCOMETPUYECKUX 3aadax C HCHOJIb30BAHUEM




CYMMBI YTJIOB TPEYTOJBHUKOB U MHOI'OYI'OJIbBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IpPHU IMEPECEUEHUH [BYX MapajlIeNbHbIX MPSIMbIX

ceKymeﬁ. Pemats MPaKTUYCCKUE 3a/1a41 HAa HAXOXICHHUEC YT'JIOB

6.10

Bnanere noHATHEM TI€OMETPUYECKOTO MecCTa TOuYeK. YMeTh
orpenensiTh OMCCEeKTPUCY yrila M CEPEeAMHHBIN NMEepHeHAUKYJISIp K

OTPE3KY KaK reOMETPUUECKHE MECTA TOUECK

6.11

q)OpMy.TII/IpOBaTB OIIPCACIICHUA OKPYKHOCTH MW Kpyra, XOopJdbl H
JAUaMCTpa OKPYKHOCTH, II0JIb30BATHCA HUX CBOMCTBaMH. YMETh

MMPUMCHATDH 3TH CBOMCTBA IIpHu pCIICHHUU 3a/1a4

6.12

BnageTs MOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH,
yMeTb HaxoIuTh €€ 1eHTp. [lonb3oBaThecs (hakTamMM O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYroJbHUKA MTEPECEKAIOTC B OJJHOM TOUKE, U
0 TOM, 4TO CEPEAUHHBIE IEPIEHIUKYIIAPBI K CTOPOHAM TPEYTrOJIbHUKA

MIEPECEKAIOTCS B OTHOM TOUKE

6.13

BJ'IaZ[eTB MOHATHEM KacaTeJIbHOH K OKPY’>KHOCTH, I10JIb30BATHCA
TEOPEMOM O MEpHEHAMKYSIPHOCTH KacaTelNbHOM M pajuyca,

IIpoB €IEHHOI0 K TOUYKE KaCaHUs

6.14

IToms30BaThCs HpOCT@ﬁHIHMH reOMETPUICCKUMHU HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I'-IeCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITL OCHOBHBIC TCOMCTPHUYCCKUC NOCTPOCHHA C IOMOIIBIO

LHUPKYJIA U JIMHEHKH

8 KUIIACC

Kon
NMPoBepPsieMOro
pe3yabTrara

IIpoBepsieMble mpeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusi

6

I'eomerpus

6.1

Pacro3naBaTh OCHOBHBIC BH/IbI ‘ICTBIpéxyFOJII)HI/IKOB, HUX DJIEMCHTHI,

IOJIb30BAaThCSI UX CBOMCTBAMH IIpu pCIICHUH T'COMETPUUCCKUX 3aayd

6.2

[IpuMeHATH CBOMCTBA TOUKM IEPECEUEHUS MEAUAH TPEYrOJIbHUKA

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnaners moHsiTHEM CcpeAHENW JMHUM TPEYroJbHUKA W TpaleluH,

IMPUMCHATDL HX CBOMCTBA Inpru pPCeIICHUU T'COMCTPUUYCCKUX 3aaady.




[Tonb3oBaTbesa Teopemont dateca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpPE3Kax, IPUMCHATL UX OJId PCUHICHUA ITPAKTUYCCKUX 3a1a1

6.4

[IpumeHsTh mNpU3HAKM TOAOOHMS TPEYTOJbHUKOB B  PEIICHUU

TCOMCTPUUCCKUX 3aJaqd

6.5

[Tonb3oBaThest TeopeMoit [Tudaropa 11s peneHns reoOMeTPUYECKUX U
npakTHYeckux 3agad. CTpouTh MaTEeMaTUYECKYl0 MOJENIb B
MPaKTUYECKUX 33/1a4axX, CAMOCTOATENBHO JeJIaTh YePTEXK U HAXOUTh

COOTBCTCTBYIOIIHEC NJIMHBL

6.6

Biagets nmoHsATHAMM CHHYCAa, KOCHHYyCa U TaHI€HCa OCTPOro yria
IPAMOYIOJIbHOTO TpeyroibHUKa. 110Jb30BaThCsl STUMU MOHATUAMMU

JJBL peIICHUA TPAKTUYCCKUX 3aaa4

6.7

Beraucasate (pa3nuuHbBIME coco0amu) IUIOMAAL TPEYrOJbHUKA U
IUIOIIAM MHOTOYTOJbHBIX (uryp (MOoJb3ysich, II€ HEOOXOIHMMO,
KaJIbKynaTopoMm). [IpuMeHsTh moTyudeHHbIE YMEHUS B TIPAKTUYECKUX

3agadax

6.8

Brnagete NOHATUSIMM — BIMCAHHOIO M LEHTPAJIbHOrO  yria,
MCI0JIb30BaTh TEOPEMBI O BIIMCAHHBIX yIiaX, yrilax MeXay XopJaaMu
(cexymuMu) U yriie MEXIy KacaTeJIbHOW W XOPAOW MPH pPElIeHUU

TCOMETPUUCCKUX 3adaqd

6.9

BJIa,IICTb IIOHATHUEM OIIMCAHHOI'O quBIpéXYTOJIbHI/IKa, MNPUMCHSATDH

CBOMCTBA OIMHMCAHHOI'O quI)IpéxyFOHI)HI/IKa IMIpr pCUICHUHU 3aJ1a1

6.10

[IpyuMeHsAT, TMONy4YEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMAaTUYECKHE MOAEIH JJISl 33J1a4 PeajJbHOM KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM IOA00Us U

TPUTOHOMETPUH (TIOb3YSCh, I/1€ HEOOXOIUMO, KaJIbKYIATOPOM)

9 KVIACC

Kon
NpoBePsIEMOro
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

3HATh TPUTOHOMETPUYECKUE PYHKIIMHA OCTPBIX YTIIOB, HAXOIUTH C UX

IMOMOIIBIO PA3JIMYHBIC JJIEMCHTBLI IHPAMOYI'OJIBHOI'O TPCYI'OJIbHUKA




(«pemieHue MPAMOYTOMBHBIX TPEYroJbHHKOBY). Haxomutes (c
MOMOIIBIO  KaNbKYJSITOpPAa) IIUHBI WM Yrabl JJS HETaOIUYHBIX

3HAYEHU

6.2

[Tone3o0BaThCst bopmynamu I PUBENEHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JIJISI HAXOXJECHUSI COOTHOUIECHUI

MCXKOY TPUTOHOMETPUICCKUMHA BCIIMUNHAMU

6.3

Hcnonp30BaTh TEOpPEMBI CHHYCOB UM KOCHHYCOB [JISi HaXOXKJEHUS
Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («pPELIeHNE TPEYT OJIbHUKOBY),

IIPUMEHSTh UX IIPU PELLIEHUH F€OMETPUYECKUX 3a]1a4

6.4

Branets moHATHAMHU NpeoOpa3oBaHMs MO100Us, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. Ilonp3oBaThcsi cBOMCTBaMU MOA00MS
IPOU3BOJIbHBIX (UTYp, YMETh BBIUUCIATH JJIMHBI U HAXOAUTh YIJIbl Y
nof06HbIX Guryp. [IpuMensaTs cBOiicTBa 1OKO0US B NMPAKTHYECKUX
3aJadyax. YMeTb NPUBOJUTH IpPUMEPbl MOAOOHBIX ¢Guryp B

OKPY’KaloIlleM MUpe

6.5

[Tonb30BaThCsl TeopeMaMu O MPOU3BENECHUU OTPE3KOB XOpI, O

IPOU3BEJCHUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHON

6.6

[Tonp30BaTbCst BEKTOpaMHM, NOHUMAThb HUX TEOMETPUYECKUN U
(bu3HYECKHUI CMBICH, TPUMEHSTh UX B PEHICHUU T€OMETPUUYECKUX U
busnuecknx 3anad. [[puMeHATh CKalsipHOE TPOU3BEICHNE BEKTOPOB

IJI1 HaXOKACHUS OJIMH U YI'JIOB

6.7

ITonp30BaThCsa METOIOM KOOpAMWHAT Ha INIOCKOCTHU, IIPUMCHATDH €I'0 B

PCHICHNH TCOMETPUICCKUX U TPAKTUICCKUX 3a/lavd

6.8

Biagetp NOHATUSAMM NPAaBUIBHOTO MHOIOYTOJIBHUKA, JUIMHBI
OKPYXHOCTH, JUIMHBI AYI'M OKPYKHOCTH M PaJMaHHOW MEphI yria,
yYMETb BBIYUCIATH IUIOLIAAL Kpyra M ero vacred. IIpumensats

IMOJIYUYCHHBIC YMCHUS B IMIPAKTUYCCKUX 3aaa4ax

6.9

HaxomuTh ocHM WM UEHTpl CcUMMETpud (uUryp, HOpPUMEHSTH

JABHXXCHUS IIITIOCKOCTH B HpOCTGfIIJ.IHX clrydasx

6.10

[IpuMeHsATs TMONy4YEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHue MOJAEIM JJIs 3ajJlad pealbHON KU3HU U MPOBOJUTH

COOTBCTCTBYIOIIHMC BBIYMCJIICHUA C IIPUMCHCHUCM HO)IO6I/I${ n




TPUTOHOMETpUYECKUX (QYyHKUUN (TOIB3YSCh,

KQJIBKYJISITOPOM)

rae HeoO0XOoguMo,




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
HauanbHble nonstusa reomerpun. Touka, npsimasi, OTpe3oK, 1yd. Yroia. Bunasl
6.1 yrioB. BeprukaneHble U cMexHble yribl. buccektpuca yria. JlomaHas,
MHOT'OyTOJIbHUK. [lapaiienbHOCTS U epIEHIUKYIIPHOCTD MPSAMBIX
6.9 Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOW CHMMETPHH.
' [Ipumepsl cHMMETpPUHN B OKPYIKAIOIIEM MUPE
6.3 OCHOBHBIE MOCTPOEHUS C MOMOILBIO IUPKYJSA U JIMHEUKU. Tpeyr olnbHUK.
' BricoTa, Mennana, OMCCEKTpHCa, UX CBOWCTBA
6.4 PaBHOOEnpeHHBII M PaBHOCTOPOHHUN  TpeyrosibHUKH. HepaBeHCTBO
' TpEeyroJibHUKA
6.5 CBoiicTBAa ¥ TpU3HAKK paBHOOEApPEHHOro TpeyrojpHUKa. [IpusHaku
' PaBEHCTBA TPEYTOJILHUKOB
6.6 CpoiicTBa M IpPU3HAKM MapauleabHBIX HpsAMbIX. CyMma  yrioB
' TPEYroJIbHUKA. BHENIHUE yriibl TpEyroiabHUKa
[IpssmoyronbHblll  TpeyroiabHUK. CBOHCTBO MeEIUWAHbl MHPSAMOYTOJIBHOIO
6.7 TpPEYroJIbHUKa, MPOBEAEHHOM K runoreHy3e. IlpusHaku paBeHcTBa
' IPSIMOYT OJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOJIBHBIN TPEYrOJIBHUK C YIJIOM B
30°
HepaBeHncTtBa B reomerpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOW, TeopemMa O OoyblieM yriie W OONbIICH CTOPOHE
TpeyroJIbHUKA. [IepneHuKyIsp u HaKJIOHHAs
6.9 T'eomerpuueckoe Mecto Touek. buccekTpuca yriia W cepeIUHHBIN
' NEPIEHIUKYJIIP K OTPE3KY KaK F€OMETPUYECKIE MECTA TOUEK
OKpy)XHOCTb M KpyI, XOpAa M JuaMeTp, HUX CBoHcTBa. B3aummuoe
6.10 pacIONIOKEHUE OKpPYKHOCTM M IpssMor. KacarenbHas u cekymas K
OKPYXHOCTH
6.11 OxpyXHOCTb, BIIMCAaHHAas B Yroj. BrucaHHas M onucaHHas OKPYXHOCTU
' TpPEYroJIbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

6 ['eomerpus

6.1 YeteipéxyronpHuky. [lapamienorpamm, ero npu3sHaku U CBOKWCTBA

6.2 [IpsimoyronbHUK, poMO, KBapaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamenusi, paBHOOOKas  Tpameuus, e€ CBOCTBAa U  IPHU3HAKHU.
' [IpsimoyronbHas Tpanenus

6.4 Merton ynBoenus menuansl. LleHTpanbHas cummerpusi. Teopema ®Daneca u
' TEOpeEMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue nuHUN TpeyroyibHUKA U Tpaneuuu. LleHTp Macc TpeyroibHuka

6. [TonoOue TpeyronbHUKOB, Kod(p¢uuueHT noxodus. Ilpusnaku nomobus
' TpeyroiabHUKOB. [IpumMeHeHue moooust Npyu pelieHny NPakTHUECKUX 3a1a4

6.7 @opmynbl JUIsl IUIOIIAAM TPEyroJibHUKa, MNapajjenorpamma, pomba u
' Tpaneuuu

6.8 CpoiicTBa miuomaaeil reomerpuueckux ¢uryp. OTHomIeHHe mJouanen
' noJ00HBIX QUTYD

6.9 Beruucrnenue miomanei TpeyroJlbHUKOB U MHOIOYT'OJIBHUKOB HA KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemenun
' IPAaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TAaHT€HC OCTPOrO YIJIa IPSMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUECKOE  TOXKIECTBO. | pUTOHOMETpPHUYECKUE
¢dynkum yriaos B 30°,45°u 60°

6.12 Brnucannele M LEHTpaJdbHBIE YIJIbL, YIOJl MEXAY KacaTeIbHOW M XOPIOM.
' VYTIubl MEXIY XOpIaMH U CEKYIIUMHU

6.13 BrnvicanHble 1 ONMCAHHBIE YETHIPEXYT OJIbBHUKHU

6.14 BzaumHoe pacnosiokeHue JBYX OKpyxkHocTel. KacaHue OKpy>KHOCTEH.
' OO0mume kacaTenbHbIC K IBYM OKPY>KHOCTSIM

9 KJIACC




Kon

HpOBepﬂeMbI H 3JIeMeHT coacprkanus

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurerc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUY ECKOE
' TOXAecTBO. DOpPMYIIbI IPUBEEHUS
Pemenne tpeyronbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
6.2 INPAKTUYECKUX 3a/a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momobust. [Tomobre cOOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema 0 mpou3BeAECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BENCHUHN OTPE3KOB
' CEeKyILIMX, TeOpeMa O KBaJipaTe KacaTeabHOU
Bektop, mimHa  (Momynb)  BEKTOpa,  COHAIpPaBIEHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB,
' paBEHCTBO BEKTOPOB, OIl€pallK HaJl BEKTOpaMHu. Pa3iioxkeHnune BeKTopa 1o JBym
HEKOJIJIMHEapHBIM BEKTOPaM
6.6 Koopaunats! BekTopa. CkajsipHOE IPOU3BENEHUE BEKTOPOB, IPUMEHEHUE JJIS
' HaXO0KJEHUS UIUH U yTJIOB
JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTH. Y pAaBHEHMSI IIPSIMOM U OKPY’KHOCTH B
6.7 KOOpAMHATaX, IepeceyeHre OKPYKHOCTEN U MPsIMbIX. MeTo1 KOOPINHAT U €ro
IIPUMEHEHUE
6.8 [TpaBHIIbHBIE MHOTOYTOJIEHUKU
6.9 JlnnHa okpyxHOCTH. ['pagycHast U paauaHHas Mepa yria, BBIYUCIEHUE JJIMH
. YT OKPYKHOCTEN
6.10 [Inomane kpyra, cekTopa, CErMeHTa
6.11 JIBUXKEHUSI TJIOCKOCTH M BHYTPEHHHUE CHUMMETPUM QUIyp (3J1€MEHTapHbIe

npencrasienus). [lapannensueiii mepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl 0 CHOBHOTI'O
0o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IOJMHOXECTBO,
Ollepallud HaJ MHOXECTBAMHU; YMCHHE OIEPUPOBATH IOHSATHSMU:
rpad, CBS3HBIM r'pad, AepeBO, LUK, IPUMEHATh UX IPU PELICHUU
3ajlay; yMEHHE MCIIOJIb30BaTh rpaduyeckoe IpecTaBlIeHHE
MHOXKECTB JJIs OINKMCAaHMs PEalbHBIX IPOLIECCOB W SBJICHUMU, IPU

peleHny 3a7a4 U3 APYrux yueOHbIX TPEIMETOB

YMeHue onepupoBaTh HOHATUAMU: ONPEACIEHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTe/IbCTBO; YMEHUE paclO3HaBaThb MWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUSAMU: HATYpajdbHOE YMCIO, IPOCTOE U
COCTaBHOE YMCIIO, JAEIMMOCTh HATypaJbHBIX YMCEN, MPU3HAKU
JETUMOCTH, L1eJI0€ YUCIIO0, MOJYJb 4YHMCIa, OOBIKHOBEHHAsI ApOOb U
JecsiThyHas 1po0b, CTaHAAPTHBIA BUJ YHCIIA, pallMOHAJIBLHOE YHCIIO,
UppalMOHANIBHOE YHCIIO0, apu(MeTHuecKuil KBaapaTHBIH KOPEHB;
YMEHHUE BBIIIOJHATH JACUCTBUS C YHCIAMH, CpPaBHHMBATb W
YHOPSAAOYMBATh 4YHUCIA, NPEACTaBIATH YHCIA HAa KOOPAMHATHOU
OpSAMOM, OKpPYTJIATh YMCIIA; YMEHME JejlaThb IPUKUAKY U OLEHKY

pe3yibTaTa BBIUM CIICHU

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

1
2
3
4

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C IIEIBIM MOKa3aTeleM,
apudmMernueckuil KBaJpaTHbIM KOpEHb, MHOTOWIEH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTENEeHU
Oonbllle EAWHMIIBI; YMEHUE BBINOIHATH PAcU€Thl MO (opMmyiam,
npeoOpa3oBaHus WENbIX, APOOHO-PAMOHATBHBIX BBIPAKEHUH U
BBIPOKEHUN C KOPHSIMH, Pa3JIOKEHHUE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCJE C HCIOJb30BaHUEM (GOpPMYJl pa3HOCTH KBAApPaToOB U

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHne onepupoBaTh NOHATUSIMU: YHCIOBOE PABEHCTBO, YPABHEHHE
C OJIHOM IIEpEMEHHOH, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NepeMEHHOW; yMEHUE pelaTh JIMHEHHbIC U KBaJpaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHANIbHBIC YPABHEHUS C OAHOM MEepEeMEHHOM, CHCTEMBbI
JIBYX JIMHEHHBIX YPAaBHEHUH, JIMHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIe MW JPOOHO-paIMOHAJILHBICE HEpPAaBEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHCJIE€ TIPU PEIICHUH 3aa4 U3 JIPYTUX MPEAMETOB
M TpaKTUYECKUX 3a/Ja4; YMEHHE MCIOJIb30BaTh KOOPIAMHATHYIO
NPSIMYI0 M KOOPAMHATHYIO TUIOCKOCTh JUII M300paKeHHS PelIeHUi

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue orepupoBaTh HOHATUSIMU: GYHKIUS, TpaduK QyHKIUU, HY TN
byHKIMH, MPOMEXKYTKU 3HAKOMOCTOSIHCTBA,  IPOMEXKYTKU
BO3pacTaHusi, yObIBaHUS, HAWOOJIbIICE W HAWMCHBINEE 3HAYCHUS
byHKINY; yYMCHHE OIlEPHPOBATH MOHSTHSIMH : npsiMast
POTOPIIMOHATIBHOCT, INHEHHAST (PYHKIWS, KBaapaTuIHas PyHKIUS,
oOpaTHasi TPOMOPIMOHAIILHOCTh, Iapabojia, THIEepOoJia; yMEHHE
CTPOUTh TpaduKkud  (QYHKIUH, MCHOJb30BaTh rpaduKu s
ONpENEIICHUS] CBOMCTB IPOLECCOB M 3aBUCHUMOCTEMN, I PELICHUS
3a/1a4 U3 JAPyrux y4eOHBIX MPEIMETOB U PEallbHOM JKU3HH, YMEHHE

BbIpaxkaTb (popMyIamMH 3aBUCUMOCTH MEXKY BETHUMHAMHU

Ymenue OIIEpUpPOBATh MOHATUSIMU: IIOCJIEI0BATEIbHOCTD,
apudmMernyeckass M = reoMeTpuueckas IMPOTPECcCHH;  yMEHHeE
UCIOJIb30BaTh CBOMCTBA MOCJEN0BATEILHOCTEN, (OPMYIIBI CyMMBI U
o0I1lero 4jeHa MpU peleHuH 3ajad, B TOM 4MCIe 3a4ad U3 APYrux

y4eOHBIX TPEAMETOB U PeasibHOM KU3HU

VYMeHue pemate 3a/1la4yu pa3HbIX TUIIOB (B TOM YMCIIE€ HA MPOLEHTHI,
O M YacTH, JBI)XKEHHE, pabdoTy, IEHYy TOBAapOB U CTOMMOCTH
MOKYTIOK U YCIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIpaBIICHUS TMIHBIMU
U CeMeHHbIMH (PUHAHCAMH); YMEHHUE COCTABJISATH BBIPAKCHHUS,
YpaBHEHMs, HEpaBEHCTBA U CUCTEMbl 10 YCIOBHUIO 3a/ayu,
MCCIIeI0OBATh MOJIy4E€HHOE PEIIEHNE U OLEHUBATh MIPaBJON0J00HOCTh

MIOJIYYEHHBIX PE3YIBTATOB

YMeHne oneprupoBaTh MOHATHAME: GUTYpa, TOUKA, OTPE3OK, MpsAMasi,
nyd, JIoMaHasl, YT OJI, MHOT'OYTOJIbHHUK, TPEYT OJIbHUK,

paBHOOEIpEHHBIN u PaBHOCTOPOHHUI TPEYTrOIbHUKHU,




OpSMOYTOJIHBIM TPEYrojabHUK, MequaHa, OMCCEKTpuca U BBICOTA
TPEYrojbHMKA,  YETBIPEXYTOJIbHUK,  Iapajuieiorpamm,  pomo,
OpSIMOYIOJIBHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH (UIypamu;
yMEHHUE pellaTh 3aa4, B TOM YMCIIE U3 IIOBCEIHEBHOM XU3HM, HA
HaX0XJEHUE T€OMETPUYECKUX BEIIMYUH C IIPUMEHEHUEM HU3Y4YEHHBIX

CBOWCTB (puryp u GpaxToB

10

YMeHue onepupoBaTh MOHATHAMM: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJbHUKOB; MapajuIeIbHOCTh U NEPNEHIUKYISIPHOCTD MPSAMBIX,
yrojl MEXAy HpsAMBIMHU, MEPHEHIUKYJSApP, HAKIOHHAsA, MPOEKLHUs,
nogobue  ¢uryp, 1MomoOHbIE  TPEYroJbHUKHM,  CHUMMETpHUs
OTHOCUTENIHO TOYKU U MPSIMOH; yMEHHE Paclo3HaBaTh PAaBEHCTBO,
CUMMETpUI0O M nojolue buryp, Napaule]IbHOCTh |

NEPIEHIUKYJIIPHOCTD IPSIMBIX B OKPYKAOLIEM MUPE

11

YMeHHne onepupoBarh IOHATHUSAMHU: [UIMHA, PACCTOSHUE, YroJj
(BeMMuMHA yIJa, CHHYC M KOCHHYC yIJla TPEYroJIbHUKA), IJI0LIA/b;
YMEHHE OLIEHUBATh Pa3Mephl IPEIMETOB U 00BEKTOB B OKPYXKaIOILEM
MHUpPE; YMEHHE NpPUMEHATH (QOpMyJBl IepuUMeTpa U IJIOMAAH
MHOT'OYT'OJIbHUKOB, JUTMHBI OKPYXXHOCTH M IIJIOLIATU Kpyra, oo0beMa
IPSIMOYTOJILHOTO TapaJUIEIICIINIIENa; YMEHUE IIPUMEHATh PU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Ilucdaropa, TpuUroHomerpuyeckue COOTHOILICHUS IS

BBIUMCIIEHUS IJINH, PACCTOSTHAM, MITOIIAJIEN

12

Ymenue wun3o0paxaTh IUIOCKME (UIypel W HMX KOMOMHalUH,
IIPOCTPaHCTBEHHbIE (UIYPbl OT PYKH, C HMOMOIIBIO YEpTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CUMBOJIbBHOMY OIIMCAaHUIO

13

YMeHue omnepupoBaTh MOHATHUAMU: TNPSMOYTOJbHAs  CUCTEMa
KOOpAMHAT; KOOPAMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
OPOM3BEICHHE BEKTOpa Ha YHUCJIO, CKAJSIPHOE TNPOU3BEICHHE
BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPbl M KOOPAWHATHI IS
MIPEICTABJICHUS TAHHBIX M PEUICHUs 3a/1ad, B TOM YHCIIEC U3 JAPYTHX

y4eOHBIX MPEJMETOB U peabHOMN KU3HH

14

YMeHue OINNEepupoBaTb ITOHATUAMU: CTOJIOMKOBEBIE H KPYTrOBbIC

JAUuarpaMmal, TaGHI/IHBI, cpeaHee apI/I(l)MeTI/I‘IeCKOC, MCIHUaHa,




HauOoblllee U HaUMEHbIlIEEe 3HaUeHUs], pa3MaxX YUCIOBOro Habopa;
YMEHHME U3BJEKaTb, MHTEPIPETUPOBATL U  IPeoOpPa3OBbIBATh
uH(pOpMaIMIO, NMPEACTAaBIECHHYI0 B TabiMLax M Ha Juarpammax,
OTPaKaIOIyI0 CBOWCTBA U XapAKTEPUCTHUKU PEAIbHBIX IPOLIECCOB U
ABJICHUM; YMEHUE pacllo3HaBaTb W3MEHUMBBIE BEIMYMHBI B

OKpYXaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATHAMM: CIy4dailHbIA ONBIT (CIy4alHbIN
OKCIIEPUMEHT), SJEMEHTapHOE COObITHE (dJIEMEHTApHBI HCXO)
CITy4yaifHOTO OIBITA, CIIyd4aiiHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHUE HaXOAMThb BEPOSATHOCTH CIy4YalHBIX COOBITHI B ONBITaX ¢
PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHSIMM; YMEHHUE pelaTh
3a7laud METOJIOM OPraHU30BAHHOIO Iepedopa U ¢ UCIOJIb30BAaHUEM
IpaBUJla YMHOXEHHUS; YMEHHUE OII€HMBAThb BEPOATHOCTH pPEaJbHBIX
COOBITUH U SIBJIECHUMN, IOHUMATh POJIb NMPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMM B OKpY)KalOLleM MHUPE M B JKU3HU;
3HAKOMCTBO C TIOHATUEM HE3AaBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHue BBIOMpPATh MOAXOAALIMM M3yUYEeHHBIH METOA JUIS pelieHHs
3a/1a4y, IPUBOJUTE IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MaTEMATUKHU
B HCKYCCTBE, OIMCBHIBATH OTAEIbHBIC BBIIAIOLIMECS PE3YJIbTaThl,
MOJIyYEHHBIE B XOJI€ Pa3BUTUs MAaTEMaTUKH KaK HayKH, IPUBOJAUTH
OpUMEpPbl MaTeMaTHUYECKMX OTKPbITHM H HMX aBTOPOB B

OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUH




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'J

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Hartypanbsablie u nenbie uncina. [[pu3Haku 1eTMMOCTH 1EJIbIX YUCET

1o OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOW, TPOIEHTHI, OCECKOHEUHBIC
' MIEPUOTUIECKUE TPOOH

13 PanmonanbHble yucna. ApudMeTHYEecKHe ONepalud ¢ palloHATbHBIMU
' qHUCIaMH

14 JeiicTButenbHbie uncna. ApupMeTHUECKHe Omepanudl ¢ JAelCTBUTEIbHBIMU
' YHCIaMH

r [Tpubnmu>kE€HHBIE BBIUKCICHHS, MpaBUJIa OKPYIJIEHUS, MPUKHAKA U OICHKA
' pe3ylbTaTa BEIYHCICHUI
2 AnreOpandyecKue BoIpaKeHHS

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

55 Crenenp ¢ 1enbIM MokaszateneM. CTeneHb C pallMOHAIBHBIM I10Ka3aTeJIeM.
' CBoiicTBa CTENEHU

2.3 MHorouJsieHb

24 Anrebpandeckast IpoOb

”E ApudmeTnueckuii  KOpeHb  HaTypajbHOM  cTemneHu.  [leifictBus ¢
' apu(MeTH4ecKUMH KOPHSIMHU HATYpaJIbHOW CTENEHH

3 VYpaBHEHHUSI U HEPABEHCTBA

31 Lensie u apobHO-panMoHanbHbie ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHMI

39 Llensie u apoOHO-panMOHATBHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TekcToBBIX 3a1a4

4 UucrioBble MOCIEN0BaTEIbHOCTH

4.1 [TocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs MTOCIEA0BATEILHOCTEH




ApudmeTnueckas U reomeTpudeckas mnporpeccud. Dopmyna CIOXKHBIX

4.2
IPOLIEHTOB
5 OyHKINHT
@Oynkuus, cnocodbl 3amanus QyHkuud. ['papuk  ¢dynkuuu. OOGnacth
OIpeeNeHNs M MHOXKeCTBO 3HaueHn pyHkuuu. Hymu ¢pynkiuu. IlpoMmexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIHMH. MakCUMyMBbl H
MUHHUMYMBI (yHKIuU. Haumbosbiiee W HamMeHbllIee 3HA4YeHUE (YHKIHUU Ha
IPOMEXYTKE
6 KoopauHatsl Ha psAIMOM U MJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPJUHATHI Ha IJIOCKOCTU
7 I'eomerpust
7.1 I'eomerpuueckue GpuUrypbl 1 UX CBOWCTBA
7.2 TpeyronbHHUK
7.3 MHOroyronsHuKu
7.4 OKpy>XHOCTB ¥ KpyT
7.5 N3MmepeHne reoMeTpuueCKuX BEJIMYNH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTD U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposrHocts
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-¢ kmaccel: 0a30BBIN ypOBEHB: y4eOHUK; 14-¢
usnanue, nepepadorannoe Artanacas JI.C., byry3os B.®., Kagomues C.b. u ap.

AxrmmonepHoe oo6miectBo «M3narensctBo «IIpocBemnieHuey

METOANUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

-Maremaruka. ['eometpus : 7 - 9 kiaccel : 0a30BbIil YPOBEHb : METOIUYECKOEC
nocobue K npeaMeTHo JuHUKM ydyeOHuKoB 1o reomerpun JI.C. Artanacsna, B.D.
byry3oBa, C.b. KagomiieBa u ap./ - 2-¢ usn., crep. - Mockga : [IpocBemenue, 2023.
-48 c.

-Nuenckas M.A. CamocTosITeIbHbIE W KOHTPOJBHBIE PaOOTHI. 7-9 KIIACCHI:
yueb.mocobue s obmieodpasoBar. opranm3anuii / M.A. WNuenckas. — M.:
[IpocBenieHue

-I'eomerpusi. 7 xmacc. Pabouas Terpaab: mnocobue s o01ieoopa3oBar.
opranuzauui. — M.: IIpocBemienue

-T'eomerpusa. 8 xmacc. Pabouas Tterpaap: mocobOue misi 001meoOpa3oBar.
opranuzauui. — M.: IIpocsemienue

-T'eomerpusi. 9 xmacc. PaGouas Terpaab: mocobue i o01eoOpa3oBar.

opranusanui. — M.: [IpocBemienne
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