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HOACHUTEJIBHASA 3ATIMCKA

I'eomeTpusi kKaKk OAMH M3 OCHOBHBIX pa3/IeNIOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIMK CBOEH 1EeNbl0 00€CNEeYnTh M3YyUEHUE CBOMCTB M pa3MepoB QUryp, UX
OTHOLIEHWM W B3aUMHOE PpACHOJOXKEHUE, ONUPAETCS Ha  JOTMYECKYIO,
JIOKa3aTeNbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHHs T€OMETPUU HA YPOBHE OCHOBHOTO
o0rmiero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYUYAIONIUNUCS YIUTCSI TIPOBOIAUTH
JIOKA3aTENIbHBIE PACCYKAECHHUS, CTPOUTH JIOTUYECKNE YMO3AKIIFOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH
paccyXIeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IMPU3HAKOB,
dbopMynHpoBaThH OOpATHEIE YTBEPKICHUSI.

BTopoil 1nenpi0 M3ydeHus TEOMETPUHU SIBISAETCS HCHOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KAaK MATEeMaTUYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromwuiicss TOJDKEH Hay4YUThCS
ONPENIENIUTh TEOMETPUUECKYIO (PUTYpYy, ONUCATh CJIOBAMHU JAHHBIA 4YEPTEK WU
PUCYHOK, HAWTH IUIONIaJb 3€MEIBLHOI0 y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOens win TpeOdyemble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTENIbHAS JTUHUA B U3YYEHUU T€OMETPUHU.
[Ipu pemienuu 3aa4 MPaKTUUECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUUYECKHE MOJEIM PEAIbHBIX JKM3HEHHBIX CHUTyallMi, TPOBOJUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pe3yJibTaTa.

KpaiiHe BaxHO TOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMH y4EOHBIMH
npeaMeTaMi, MOTUBUPOBAThH UCIIOIB30BATh ONMPEICICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHM, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHU B (U3HKE U
TEXHUKE. OTH CBs3W HauOoiiee SpKO BUAHBI B Temax «BekTopsi»,
«Tpuronomerpruueckne CoOTHoOWIEHUs», «Meron koopauHaTt» U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3IIEIibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M uX CcBoicTBay, «M3mepeHue
FEOMETPUUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopby», «JIBrKeHUs TII0CKOCTHY, «IIpeobpazoBaHus mogo0us».

Ha uzyuenue yueOHoro kypca «I['eomerpusi» orsoautcs 204 yaca: B 7 kiacce
— 68 4vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA
7 KIJACC

HauanbHbie nonstus reomerpun. Touka, npsamas, OTpe30K, Jy4d. Yrou. Buasl
yrioB. BeprukanbHble U CMEKHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. [1apannenbHOCTh U NEPIIEHAUKYISAPHOCTD IIPSMBIX.

Cummerpuunble  ¢urypsl. OCHOBHbIE CBOWCTBA OCEBOW CHUMMETPUHU.
IIprMepbl CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHMSI C TOMOIIBI LUPKYJIS WU JIMHEHMKH. TpeyroJbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIN U pPaBHOCTOPOHHUU  TpeyroiabHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ MNpU3HAKU PaBHOOENPEHHOro TpeyroibHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJlIeNbHBIX NPAMbIX. CymMMa yIiIOB TPEYT OJIbHUKA.
Buenrnue yriel TpeyroyibHUKA.

[IpsamoyronbHblid  TpeyronbHUK. (CBOHCTBO MEIHWAaHbl IPSMOYTOJIBHOTO
TPEyrojibHUKa,  IPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYroJbHUKOB. [IpIMOYToibHBIN TPEYTOJbHUK € yTiioM B 30°.

HepaBeHncTtBa B reomerpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOoJbIIeM yriie U OOJbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieHaUKyIISp U HAKIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexktpuca yrina W CEepeIUHHBIN
NEPIEHAUKYJIISAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpAa M JHWaMeTp, HUX CBOWCTBAa. B3amMHoOe
pacroJIOKEHUE OKPYKHOCTU M mpsiMou. KacarenbHas M cekylias K OKPYKHOCTH.
OKpy>KHOCTb, BIIHCAaHHAas B Yyroi. BrnucaHHas W onucaHHAas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KVIACC

Yervipéxyronpauku. [lapamienorpamm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
cllydau mapajuielorpaMMoB (TIpsIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA © MPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenust Mmeauansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O MPOIOPLUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TongoOue TpeyroabHUKOB, Kod(pduuueHnt nogodus. IlpuszHaku mnogoOus
TPEYroibHUKOB. [IpuMeHeHune nogo0us npu perieHrny NpakTHIECKUX 3a1ad.



CpoiicTBa miomajaeid reomerpudeckux ¢uryp. PopMmynsl i IIIOWATA
TpEeyrojbHUKA, HapajuiesorpaMma, pomo6a u Tpanenuu. OTHOILIEHUE IUIomaaen
o100HBIX Uryp.

Brrurcnenue miomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHun
IPAKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOrO yIjla MNPSMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUroHOMeTpHueckue (QyHKIHH
yrioB B 30, 45 u 60°.

BnycanHsle ¥ LEHTpPAJbHBIE YIVIBI, YIOJd MEXAY KacaTelbHOW M XOPAOH.
Yrnel  Mexay XopaamMu M CeKyUIMMHU. BrmcaHHble M ONKMCAaHHbBIE
YETBIPEXYTOJBHUKN. B3auMHOE pacnonokeHue AByX OKpykHocren. Kacanume
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKeCTBO. DOpMYIIbI TPUBEICHUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB UM TEOpeMa CHHYCOB.
Pelienne mnpakTHYECKHMX 3a7a4 C HCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeobpazoBanne nomoous. [Togodue cOOTBETCTBEHHBIX JIECMEHTOB.

Teopema O NPOU3BBEICHUM OTPE3KOB XOpH, TEOPEMbl O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApPATE KACATEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJIECHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, Olepallud HajJ BeKkTopaMu. PaznokeHue BEeKTOpa Mo JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JIUH U YTJIOB.

JlekapTOBBI KOOPJAUHATHI HA IUIOCKOCTU. YPAaBHEHUS MPSIMOUM U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeTo] KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYrojdpHUKM. [lnmHa oOkpyxHOCTH. I'panycHas wu
paauaHHas Mepa YIJjia, BBIYMCIEHHUE JJIMH AYr OkpyxkHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3JeMeHTapHbIe
npeactasienus). [TapannensHeiii nepenoc. [ToBoporT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOrpamMMbl  y4eOHOro Kypca
«"eoMeTpus» XapaKTepU3yrTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

IPOSIBJIEHWEM HMHTEpeca K TMPOLNUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB M POCCUMCKOW MaTEMAaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO JTHUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U PEaTU3aliui €ro
npaB, TMPEJACTaBICHUEM O MAaTEeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHU, MPOLEAYp T'pakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYK/IEHHUIO 3THYECKHUX MPOOJIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBLHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTHYECKOTO
o0pa30BaHUsS Ha TMPOTSHKEHWHM BCEHM JKM3HUW JIJISl YCHENHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYATIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYyKJIECHUW, YMEHUIO BUACTbH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTallMe B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YETIOBEKA, MPUPOIBI U
oOmIecTBa, MOHMMAaHUEM MAaTEMaTHUYECKOM HayKuM Kak cdepbl 4YeT0oBEeYeCKOM
NESATENbHOCTU, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl PA3BUTHUS IUBHIM3ALIUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKU U MAaTeMaTUYECKOU KYJIbTYpOW KakK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMHU HCCIIEI0BATENbCKON
NEeATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpoOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ArOMOy YU

TFOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUE 3HAHUSI B HMHTEpPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJaCTM COXPAHHOCTHU OKPYKaloOIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN MJIsi OKpPY)KAIOIIEH Cpelbl, OCO3HAHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHCIIE
(GopMynupoBaTh UEH, OHATHUS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMIO KaK BbBI3OB, TPEOYIOLIUKA KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHHUs W JAEUCTBUSA, (POPMYJIHMpPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Io3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA

ba3zoBble jlornuecKue 1eiicTBUA:

e BBUIBJIATH U XapaKTEPHU30BATh CYLIECTBEHHBIE NMPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXAY MOHATUAMHU, (HOPMYITHPOBATH
ONpENENICHUs]  INOHATHM, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
KJaccu(uKanuy, OCHOBaHUsS Jig OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a,

e BOCHpUHUMATh, (OPMYIHUpPOBATH U  MPeoOpa3OBbIBaTh  CYKICHUS:
YTBEPAUTEIbHBIE U OTpULATENbHBIC, €IMHUYHBIEC, YacTHbIE W OOIIHeE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHMSX,
npenjaraTb KpUTEpUu JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOP CUNH;
JieNaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTMKH, JETYKTHBHBIX MU
WHAYKTUBHBIX YMO3aK/IFOUEHHUM, YMO3aKIFOUEHHU 110 aHAJIOTUH;

pa30OupaTh J10Ka3aTelIbcTBA MATEMATHUYECKUX YTBEPKICHUHN (MPSMbIE U OT
IPOTUBHOI0), IPOBOJIUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTENbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAWBaTh aAPryMEHTALMI0, MPHUBOJIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh C€rnoco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIlICHUs, BbHIOMpAaTh Haubojee MOAXOMAUIMI ¢ ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICIOBATCILCKHIA HWHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOIPOCH, (UKCHPYIOIIME MPOTHBOPEUYHE, IIpoOdIeMy,
CaMOCTOSITCJIbHO ~YCTAaHABIMBAaTh HMCKOMOE M JIaHHOEC, (hOPMUPOBATH
THIIOTE3Y, aprYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE,

NPOBOJUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TUIAHY HECIIOXHBIN
AKCTIICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEILHO (POPMYTHUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOICHUS, HWCCIICIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHHI;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAKKE BBIIBHUTATh
IPE/IITOJI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaumeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO Pa3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BbIOWpaTh (OpMy TMPEACTaBICHUS HHPOPMAUM U WIUIIOCTPUPOBATH
peliaeMble 3aJaud CXeMaMH, JuarpaMMmamH, HWHON Trpapukod H UX
KOMOWHAIIUSIMU;

OLICHMBATh HAASHKHOCTh HMH(POpPMALMK 1O KPUTEPUSIM, MPEI0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBHS:

BOCIIpUHUMATL U @OpMyanOBaTB CYXKIACHUA B COOTBECTCTBUHU C YCIIOBUAMU
" OCJsIMA O6HICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pPCHUSA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJAY PELICHHS
3a/1aui, KOMMEHTHUPOBATh MOJIYyUYCHHBIN pe3yJbTar;

e B XOJi¢ 00CYXJeHUS 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJIeMbl, pelIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJICHHbIE Ha TTOUCK
pElIEHUsl, COIOCTABIATh CBOM CYXKACHUS C CYXICHUSIMU JPYrux
YYaCTHUKOB JHayiora, OoOHApyXWBaTh pa3jiMuue W CXOJCTBO TO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e TMPEJICTABIATH pe3yAabTaThI penieHus 3a/1a4u, AKCIEPUMEHTA,
WCCIICIOBAaHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYIIIICHUS
C yu€ToM 3aa4 Mpe3eHTAIlUU U OCOOEHHOCTEN ayAUTOPUH;

e TOHMMATh U MCIOJb30BATh MPEUMYIIECTBA KOMaHAHON U WHIUBUIYIHHOM
paboThI MPU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e TMPUHUMATH I€JIb COBMECTHOU MESITEIHHOCTH, TJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensaTb BUAbI pPabOT, JAOroBapuBaThCH,
00CyXXIaTh IPOLIECC U pe3yibTar paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4YacTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCY)aeHUs, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMbI U JPYTHE), BBHINOIHATH CBOIO YacTh PabOTHI
U KOOPAWMHUPOBATH CBOM JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJAJa B OOMIMA TPOAYKT TIO KPHUTEPHUSM,
c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITEIbHO COCTAaBJISATh IUIAH, AJITOPUTM pEUIeHUs 3aAaud (UJd €ro
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTb M KOPPEKTHPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(POpPMALIUH.

CaMOKOHTPOJ/Ib, YJMOLMOHAIbHBII HHTEJJIEKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysibTara
pELIeHHs] MATEMaTHYECKOM 3a1a4u;

e TMpPEABUACTb TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYTH IPU PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJECHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YyJIbTaTa ACSATEILHOCTH MOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUSI WIM HEJOCTHKEHHS UEINH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyduenmss B 7 KJjacce OOYyYaIOIIMICSA TIOJYYHUT CIECIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh M3ydeHHBIE TEOMETpUUECKUE (UTYpPBI, OMNPEACHsITh UX
B3aMMHOE PAacCIoOJ0KEeHHE, H300pakaTb TIeOMETpUYEcKHe (Urypbl, BBIMOIHAThH
YEpTEXKHU MO YCIOBUIO 3adaud. M3MepsTh JMHEHHbIE W YIJIOBBIE BEJIIMYMHBI.
PemaTe 3a1a4n Ha BEIYMCIIEHHUE JIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jlenath TpyOyrO OILIGHKY JIMHEHHBIX U VYIJOBBIX BEJIUYMH MPEIMETOB B
peaIbHOM KU3HHU, Pa3MEPOB MNPHUPOAHBIX 00BEKTOB. Paznuyarh pasMepsl ATHX
00BEKTOB IO MOPSAIKY BEITUUYHUHBI.

CTpouTh 4epTexKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCsd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
NPU3HAKKU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOANTE JTIOTMYECKUE PACCYKIECHUS C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a]1a4.

OnpenensTe NapamuiebHOCTh IPSIMBIX C TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe NapauieIbHOCTh NPSMbBIX C TTOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOX MPSIMOM.

Pemate 3amaun Ha keTdaTtoi Oymare.

[IpoBOAUTH BHIYMCIEHUSI U HAXOJUTh YHUCIOBbIE U OYKBEHHBIEC 3HAYCHUS
JIJIOB B TEOMETPUYECKMX 3aJadyax C UCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU
MIEPECEUCHUN JBYX NapajuICIbHBIX MNPAMBIX CeKylled. Pemare mnpakTthueckune
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Bianerp moHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEISTh
OMCCEKTPHCY YIJla U CEPEIUHHBIN NEPICHIUKYIISP K OTPE3KY KaK reOMETPUYECKHIE
MeCTa TOYEK.

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpAbl U JHaMETpa
OKPY’KHOCTH, TOJIb30BATHCSI NX CBOMCTBAMH. ¥ METh IPUMEHSThH 3TH CBOMCTBA MPHU
peLIeHUH 3a1a4.

Brnagere moHsTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarbesi pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA TIEPECEKAIOTCA B OAHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIEC
MEPICHAUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA MTEPECEKAIOTCS B OJHOU TOUKE.

Bianers noHsiTHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
MEePIECHANKYIAPHOCTH KacaTeIbHOW U paguyca, MPOBEIEHHOIO K TOUKE KacaHuUs.



[Tonb30BaThCSA MPOCTEUIIMMH T'€OMETPUYECKUMU HEPABEHCTBAMH, TTIOHHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOEHUS C MOMOIIBIO [IUPKYIIS U
JIMHEUKMU.

K xonHmy oOyuenus B 8 kJiacce OOy4aromUMUCSA TOTYYUT CIEIYIONINE
IpeIMETHbIE PE3yJIbTaThI:

PacriosHaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
NI0JIb30BAThCSl UX CBOWCTBAMM MPU PEILIEHUH F'€OMETPUUECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUEHHUS] MEIHMAH TPEYrojibHUKa (LIEHTpa
MAacc) B pEIlIEHUH 3a/1ay.

Bnanerp noHsTHEM cpelHEN JMHUM TPEYrojibHUKA M Tpareuuu, IpUMEHATh
UX CBOWCTBA IpPU PELIEHUWU TeOMETpUYecKux 3aznad. Ilomb3oBaThcs TeopeMoit
Qajieca 1 TEOPEMOW O TIPOMOPLIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JUISl pelICHUS
NPAKTUYECKUX 3a]1a4.

[IpyuMeHATh NpU3HAKK NOJ00US TPEYTOJbHUKOB B PELICHUH I'€OMETPUIECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoir [ludaropa mmsg pemieHUss TE€OMETPUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTeMaTHYEeCKyl0 MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagerp DNOHATHSMH CHHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyroibHUKa. [10ap30BaThCsl STUMU MOHATUSMH ISl PELICHUS
NPAKTUYECKUX 3a]1a4.

Bbruucasate (pa3nuyHbIMU crioco0aMu) IUIOIIA/b TPEYroJbHUKA U IIOLIAAH
MHOTOYTOJNBbHBIX  (uryp (momp3ysich, TA€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh oyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp NOHATHSAMM BIHMCAaHHOTO M LEHTPAJIBHOIO YyIJa, MCIIOJIb30BATh
TEOpPEMbI O BIMCAHHBIX YIJIaX, yriaxX MEXIy XOpJaMu (CEKYIIMMH) U YIiie MEXAY
KAcaTeIbHOM M XOPAOU NPH PELICHNH I'€OMETPUYECKUX 3aa4.

Bnaners moHATHEM ONMMCAHHOTO YETBIPEXYTIOJbHUKA, MPUMEHSATh CBOMCTBA
OINKCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHATh MOJIydEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENH JUIsl 3a/1a4 PeaIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BHIYUCIICHUS
C TNpPUMEHEHUEM IMOA00MS U TPUTOHOMETPUM (MONB3YACh, TIE HEO0OXOIUMO,
KaJIbKYJISATOPOM).

K xoHmy oOydenmss B 9 Kijacce OOyYalONIMICSA TIOJYYHUT CICIYIOIINE
peIMETHbIE PE3yJIbTaThI:

3HaThb TPUTOHOMETpUYECKHE (YHKIMH OCTPHIX VYIJIOB, HAaXOAUTh C HX
[OMOIIIBIO PA3JIUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrojbHUKA («pelieHue



OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaX0onuTh (C MOMOIIBIO KaIbKYJISTOPA) IJIUHBI
U YIJIbl JU1sl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb3oBaThecs popMysiaMu MPUBENEHHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUIl HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYHHAMM.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCMHYCOB JJIsl HAXOXKJICHUS PA3TUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), TMPUMEHATh HMX TMpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp monsTHSAMH — mpeoOpa3oBaHHS — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOoJ00HBIX Puryp. [1onp30BaThCsl CBOMCTBAMHU MOI00MST MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJWHBI W HAXOAWTh YIJIbl Y TMOAOOHBIX QUTYD.
[IpumeHsaTh CcBOMCTBA MOAOOMS B MPAKTHUYECKUX 3aJadyaX. YMETh MNPHUBOIUTH
OpUMeEPbI TOJOOHBIX PUTYP B OKPY’KAOIIEM MHUPE.

[Tonb30BaThCs TEOPpEMAMU O MPOU3BEJIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaAPaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHWMATh MX TEOMETPUYECKUM W (PU3UUECKHI
CMBICJI, NPUMEHATh HMX B PEIIEHUUM TIECOMETPUUYECKUX U (PU3NYECKHX 3ajad.
[IpumeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKJICHUSI ITTUH U YTJIOB.

ITonp30BaThC METOAOM KOOPAWHAT HA IUIOCKOCTH, HIPHUMEHSTh €ro B
PELIEHUH T€OMETPUUYECKUX U MTPAKTHUYECKHX 3a/1a4.

Bnaners NMOHATHSMHU NMPAaBUIBHOIO MHOTOYT'OJIbHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTU OKPYXHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH IJIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonute ocu (WM LEHTPBI) CUMMETPUM (UTYyp, TPUMEHSTH JABUKCHHS
IUIOCKOCTH B NMPOCTEUIINX CITyYasX.

[IprMeHATh MONYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKHUE
MOJIEJIH JJISl 33/1a4 peajibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSICh, TIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumenoBaHue pa3aejioB 1 TEM

KoanyecTBo 4acos

DJIeKTPOHHBbIE (U (PPOBbBIE)

Ne n/m Kontpoabnbie  IpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI padoThI
[IpocTeiimne reomeTpuyeckue GUrypsl v
1 uX cBoiicTBa. M3Mepenue 14 https://m.edsoo.ru/X7RIN7Z5U
reOMETPUUECKUX BEJIMUUH
2 TpeyroiabHUKH 22 1 https://m.edsoo.ru/M7X3J1090
ITapanne e e,
3 PAIITLHBIC TIPAMBIC, CYMMa YIiIos 14 1 https://m.edsoo.ru/B6L1F3M6X
TpPEYroJabHHUKA
OxkpyxHOCTb U KpyT. ['eom
4 Py 24 erpieckue 14 1 https://m.edsoo.ru/BSP5X5USX
MOCTPOCHHUS
5 [ToBTOpeHme, 0600IIIeHNE 3HAHUI 4 1 https://m.edsoo.ru/L8I4DSKOW
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




8 KUIACC

HaumeHoBaHMe pa3iesioB U TeEM

KoaudecTBO 4acoB

duaekTponnbie (uudpoBbIe)

Ne ni/m Konrtpoabnsbie | IlpakTHnueckue
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE Ppecypchl
padoThI padoTbI
1 YeTbIpEXYroJbHUKI 12 1 https://m.edsoo.ru/V1P3M2J0I
Teopema daneca u Teopema o
2 IIPONOPLMOHAIIBHBIX OTPE3KaX, MOA00HBIE 15 1 https://m.edsoo.ru/HOJENSNSZ
TPEYrOJIbHUKU
[Inomane. Haxoxnenue momanen
3 TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1 https://m.edsoo.ru/U3V4T3PSV
[Tnomanu nonoOHbIX GUryp
4 Teopema Iingaropa it fasara 10 1 https://m.edsoo.r/H3KAL7USA
TPUTOHOMETPUU
VYTribl B OKpYKHOCTH. BriricanHble u
5 OTHCAHHBIE HETRIPEXYTOTLHHIH. 13 1 https://m.edsoo.rw/Y SD7S0S20
Kacarenbnsie k okpyxHOcTH. Kacanue
OKPYKHOCTEU
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/FOI2UO0ATN
OBLIEE KOJIMYECTBO YACOB I10 63 6 0

[NPOI'PAMME




9 KVIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoauuecTBo 9acoB

JaekTpoHHble (undpoBbIE)

Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NMporpamMMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThbI
1 Tpurotomerpiti. TeopeMbi KOCHHYCOB i 16 1 https://m.edsoo.ru/NSC1FOY8Q
CUHYCOB. PenieHne TpeyroibHIUKOB
[IpeoOpazoBanue moa00wus.
2 Mertpuueckre COOTHOIICHUS B 10 1 https://m.edsoo.ru/Y1C1H2L7A
OKPY>KHOCTH
3 Bexkrtopsl 12 1 https://m.edsoo.ru/G9G1S4140Q
JlekapTOBbI KOOPJIMHATHI HA TIIOCKOCTH 9 1 https://m.edsoo.ru/D7D4T0S9Z
IIpaBunbHBIE MHOTOYIOJIBHUKU. J[JIMHA
5 OKPY>KHOCTH M IUIOIIa/Ib KpyTa. 8 https://m.edsoo.ru/Q3YSWOH3L
Brruncnenue niomanei
6 JIBM>KEeHUS TNTOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9]
7 Hostoperine, O6O6meHIfe’ 7 2 https://m.edsoo.ru/ATC2G3N3P
cucTeMartu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

[TPOTPAMME







HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
Konun4yecrBo yacos
Ne Mara DJIeKTpOHHbIe N (ppoBbIe
Tema ypoka Konrpoasubie | IIpakTuueckue
n/n Bcero H3y4YeHUs1  00pa3oBaTe/IbHbIE pecypchl
padoThI padoTbI
[Ipocreiimme reoMmeTpuyecKue
1 1 https://m.edsoo.ru/E6S5C6PSP
00BEKTHI
2 MHOroyroiapHuK, J10MaHast 1 https://m.edsoo.ru/M4VI9J3F6C
CMeXHbIE U BEPTUKAJIbHbIE
3 1 https://m.edsoo.ru/X6F8TOS3D
YTJIBI
CMexHbIE U BEPTUKAJIBHBIE
4 1 https://m.edsoo.ru/Y3E9K8B4W
YTJIbI
CMexHbIE U BEPTUKAJIbHbIE
5 1 https://m.edsoo.ru/HSM5V409M
YTJIBI
CMexHbIe U BEPTUKAJIbHBIE
6 1 https://m.edso0o.ru/Q2G6M60O3E
YTJIbI
CMexHbIE U BEpTUKAJIbHbIE
7 1 https://m.edsoo.ru/U6KST4Y61
YTJIBI
CMexHbIe U BEpPTUKAJIbHBIE
8 1 https://m.edsoo.ru/S400X4W6 W
YTJIbI
N3mepenne TMHEHHBIX 1
9 YIJIOBBIX BEJIMYMH, BBIYMCICHUE 1 https://m.edsoo.ru/D8V2M4A0B
OTPE3KOB U yIJIOB
N3mepenune JIMHENHBIX U
10 YIJIOBBIX BEJIMYUH, BBIUUCIICHHUE 1 https://m.edsoo.ru/P8S47Z1A9H
OTPE3KOB U yIJIOB
11 N3mepenne TMHEWHBIX U 1 https://m.edsoo.ru/Z2F0O3N2F




YIJIOBBIX BEJIMYMH, BHIYUCIICHUE
OTPE3KOB U yIJIOB

12

N3mepenne TMHERHBIX 1
YIJIOBBIX BEJIMYUH, BEIUMCIICHHUE
OTPE3KOB U YIJIOB

https://m.edsoo.ru/Z0DORSEW8H

13

[lepumeTp u momans Guryp,
COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB

https://m.edsoo.ru/N1Q1W6S8U

14

[lepumetp u miomans Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB

https://m.edsoo.ru/M8Q6POK7F

15

16

IlonsiTue o paBHbIX
TPEYrOJIbHUKAX U [IEPBUYHbIC
IIPEACTABJICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/R27Z37Z7C4A

https://m.edsoo.ru/O0F37Z2U1X

17

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/W6I1F1H40Q

18

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

https://m.edsoo.ru/W9L8Y6Q3P

19

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/M3D6D7P1Z

20

Tpu npu3zHaka paBeHCTBA
TPEYTrOJIbHUKOB

https://m.edsoo.ru/R§FOV40Q5I

21

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/M2Y0Q4A0S

22

[Ipu3Haku paBeHCTBA

https://m.edsoo.ru/J5SYSEOMS&B




NPSMOYTOJIbHBIX TPEYTOJIbHUKOB

IIpu3Haku paBeHCTBa

23 1 https://m.edsoo.ru/EODSRONSD
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
CBOWCTBO MeTUAHBI

24 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, 1 https://m.edsoo.ru/D3L6Y3011
MPOBEIEHHOMN K TUTIOTEHY3€
CBOICTBO MeTUAHBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/M4U9R8XIM
IIPOBEAEHHON K THIIOTEHY3€

26 Pasiobenpenic i 1 https://m.edsoo.ru/L414W6L5V
PaBHOCTOPOHHHE TPEYrOJIbHUKU
IIpu3Haku u cBOMCTBA

27 paBHOOEIPEHHOTO 1 https://m.edsoo.ru/O7Q7R3S9V
TpEeyrojJbHUKa
[Ipu3Haku u cBOICTBA

28 paBHOOEIPEHHOTO 1 https://m.edsoo.ru/S4J3N9L6B
TPEYroJbHUKA
IIpu3naku u cBoKcTBa

29 paBHOOEIPEHHOTO 1 https://m.edsoo.ru/A6D8S4H4U
TPEYroJIbHUKA

30 HepaBenctBa B reomerpuu 1 https://m.edsoo.ru/YODIX4AIN

31 Hepapenctpa B reomerpuun 1 https://m.edsoo.ru/V3P6Z5G4]

32 Hepapencta B reomerpuun 1 https://m.edsoo.ru/DOS5ST8QOF

33 HepasenctBa B reometpun 1 https://m.eds00.ru/O3G7R2Q1D

34 HpsnoyroMbHEIH TpeyroMbHiK ¢ 1 https://m.edsoo.ny/S1F2FSSTX
yriiom B 30°

35 HpAMOYTOMLHELH TpeyrombHiTk ¢ 1 https://m.edsoo.r/S5V3NS Y6

yriaom B 30°




36

KonTponbhas pabota mo Teme
"TpeyroabHuKu"

https://m.edsoo.ru/U2A3C9H8Y

37

[TapatenpHble npsAMbIE, X
CBOMCTBA

https://m.edsoo.ru/L2K9T271Y

38

[Tarsiii mocrynat EBknuaa

https://m.edsoo.ru/S7S4F2F57

39

Hakpect nexanue,
COOTBECTCTBCHHBIC 1
OJIHOCTOPOHHHUE YTJIBI,
o0pa3oBaHHBIC TIPU
MepeceueHNH napaieabHbIX
NPSAMBIX CEKYIIEH

https://m.edsoo.ru/M6ISE7N4T

40

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTJIbI,
o0pa30BaHHbIE IPU
MIEpECECYCHUH NapaJIeIbHBIX
MPSAMBIX CEKyIIEn

https://m.edsoo.ru/C3S7ASM2G

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IIPU
NIEPECEUCHUH NapalJIeNbHbIX
IPSAMBIX CEKYIIEN

https://m.edsoo.ru/J2REW1G7N

42

HaxkpecT nexaue,
COOTBETCTBEHHbBIE U
OIHOCTOPOHHUC YTJIbBI,
0o0pa3oBaHHBIE IPU
nepecevyeHu  napauieabHbIX
NPSAMBIX CEKYIIEH

https://m.edso0o.ru/GEN8S50Q6L




HaerCT JeXKanue,
COOTBETCTBCHHBIC U
OIHOCTOPOHHUC YTIJIBI,

43 1 https://m.edsoo.ru/BSR5S9A6E
o0pa30BaHHBIC TIPU
NIEPECEUCHUH NapaljIeIbHbIX
MPSIMBIX CEKYIIEeH
[Ipu3Hak napannenbHOCTH
44 MpAMPIX qu ©3 PABCHCTBO . 1 https://m.edso00.ru/16J90273S
pacCcTOSHUI OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOM NPSIMOM
[Tpu3Hak napamiensHOCTH
45 MPAMBIX qu ©3 PABCHCTBO . 1 https://m.edsoo.ru/R2S4N1P81
pPacCcTOSHUI OT TOYEK OJHOM
IIPSIMOM 10 BTOPOU IIPSIMOM
46 CymMma yrioB TpeyrojibHUKa 1 https://m.edsoo.ru/Z5V7Q2D5SH
47 CymMma yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/D7P7P6C3Q
48 Bueninue yriisl TpeyrojgbHUKa 1 https://m.edsoo.ru/Y4C4J5Y6K
49 BHelHue yribl TpeyrojabHUKa 1 https://m.edsoo.ru/F306MOK6U
KonTtponbHas paboTa mo teme
50 "[lapanienpHble MpsiMbIE, CyMMa 1 https://m.edsoo.ru/C6D2HSJST
YIJI0B TPEYrojbHUKa"
51 Opr)Kf{ OCTE, XOPIRL 1 HAMETP, 1 https://m.edsoo.ru/OSEOK1X1R
UX CBOMCTBA
52 KacarenpHast K OKpy>KHOCTH 1 https://m.edsoo.ru/ESLAVED2K
53 OKpyXHOCTb, BIHCAaHHAs B YTOJI 1 https://m.edsoo.ru/YSU1C1Q0B
54 OKpyXHOCTb, BOMCaHHAs B YTOJI 1 https://m.edsoo.ru/DON9O2A6N
55 Homsmite o I'MT, npmverieriiie b 1 https://m.edsoo.ru/W4S2Z018 Y

3agadax




[Tonsarue o I'MT, npumenenue B

56 https://m.edsoo.ru/G2L 118 X4F
3a1auax
buccekrpuca u cepeTMHHBIN

57 MEPIEHIUKYIAP KaK https://m.edsoo.ru/D3S7X8U2V
r€OMETPUUECKHE MECTA TOUEK
OKpy»XHOCTb, OIMCAHHAsL OKOJIO

58 https://m.edsoo.ru/H4H9ZOK7E
TPEYroJIbHUKA
OKpy’KHOCTb, OTIMCAHHAs OKOJIO

59 https://m.edsoo.ru/T2I9N2I1H
TPEYroJbHUKA
OKpyXHOCTb, BOMCaHHAs B

60 https://m.edsoo.ru/P2B2U4U5V
TPEYTOJIbHUK
OKpyXHOCTb, BIUCAHHAs B

61 https://m.edsoo.ru/O7Z7A2Y9A
TPEYTOJIbHUK
[Ipocreiimue 3anaun Ha

62 https://m.edsoo.ru/A8Q4J4HSE
MMOCTPOEHUE
IIpocreiimue 3anaun Ha

63 https://m.edsoo0.ru/I5SU9J9Y 80O
MOCTPOEHUE
KonTponbhas pabota o Teme

64 "OKpy>KHOCTb U KpYT. https://m.edsoo.ru/E2D2L5SHSH
I'eomeTrpuueckue noctpoeHus"
[ToBTOpeHue n 06001IeHNEe

65 3HAHWUW OCHOBHBIX MTOHATHI 1 https://m.edsoo.ru/H3E4T6Z3G
METOJOB Kypca 7 Kiacca

66 HtoroBas KoHTpoJibHAs paboTa https://m.edsoo.ru/S2B2J8B2Q
[ToBTOpenue n 06001IeHNEe

67 3HAHWW OCHOBHBIX ITOHATHUN U https://m.edsoo.ru/V4V6POB6N
METOJOB Kypca 7 Kiacca

68 [ToBTOpeHme u 0600IIEeHNE https://m.edsoo.ru/T4Y8G8KI1G




3HaHWM OCHOBHBIX ITOHATHH U

METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThI

IIpakTH4eckue
padoThbI

Jdara
U3yuyeHust

JeKTpoHHbIe HN(pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[TapammenorpaMm, ero Npu3HaKu
U CBOICTBa

https://m.edsoo.ru/E1X0I306P

[Tapannenorpamm, ero Npu3HaKkKu
Y CBOICTBA

https://m.edsoo.ru/L5G1B1K3V

[Tapannenorpamm, ero Npu3HaKu
U CBOMCTBa

https://m.edsoo.ru/VOE2V6E2U

YacTHble ciyyan
IapaijiesIorpaMmMoB
(IpsIMOYTOJILHUK, POMO,
KBaJparT), UX NPU3HAKU U
CBONCTBA

https://m.edsoo.ru/X7B6VOREP

YacTHble ciyyau
napasieiorpaMMoB
(IpAMOYTONBHUK, POMO,
KBaJpar), X MPU3HAKU U
CBOIICTBa

https://m.edsoo.ru/C8FOM6UOH

YacTHble ciiyyau
napaieiorpaMMoB
(IpAMOYTONBHUK, POMO,
KBaJpar), X MPU3HAKU U
CBOIICTBa

https://m.edsoo.ru/L1E7O9B2N

Tpaneuus

https://m.edsoo.1u/T4G1G0G6J

PaBHOOOKas 1 IpAMOYTOJIbHAA

https://m.edsoo.ru/VIF8G7Q0Q




Tpamneuuu

PaBHOOOKAs U IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/P8V4I3NTM
Tpamnenuu
10 MeTto ynBOEHMSI MEIUAHBI 1 https://m.edsoo.ru/M6VOH1K9A
11 LlentpanbHas cuMMeTpus 1 https://m.edsoo.ru/U1Q6X6G0IL
KonTponbHas pabota no teme
12 " R " 1 https://m.edsoo.ru/L7K275X4K
YeThIpEXyroIbHUKA
Teopema daneca u Teo
13 P PeMa O 1 https://m.edsoo.ru/U6W8Y2R 1D
MPONOPLHUOHAIBHBIX OTPE3KaX
14 Cpenssist TMHUS TPEYrOJbHUKA 1 https://m.edsoo.ru/X3SOH9Z77Z
15 CpenHsist TMHUS TPEYroJbHUKA 1 https://m.edsoo.ru/G7THIO6X2W
16 Tpanenus, €€ cpenHsist TMHUSA 1 https://m.edso0.ru/V8S708D0O
17 Tpaneuusi, e€ cpeHss JIUHUS 1 https://m.edso0.ru/S3NSF8D6T
18 [TponopimoHanbHbIE OTPE3KU 1 https://m.edso0.ru/C9U309YOK
19 [IponopimonanbHbIe OTPE3KU 1 https://m.edsoo.ru/HOIOJ6K8Z
20 LlenTp Macc B TpEYrojibHUKE 1 https://m.edsoo.ru/L2T9COH10
21 [TotoOHbBIE TPEYTONBHUKH 1 https://m.edsoo.ru/W7Q5W8X0G
T 3HaKa 10100
22 Pi TIpHSHAa HOAODIA 1 https://m.edsoo.ru/U1D2F9U70
TPEYrOJIbHUKOB
Tpu npuzHaka nogo6us
23 pr TP A 1 https://m.edsoo.ru/U1CIFIR2Z
TPEYTrOJIbHUKOB
Tpu npusHaka noj100
24 prTp AODHA 1 https://m.edsoo.ru/F9Q9S6I19B
TPEYrOJIbHUKOB
Tpu npuzHaka nog06us
25 PR TP 8 I hitps://m_edsoo.r/H3Y 508187
TPEYTrOJIbHUKOB
[Tpumenenue noxo6
26 PUMCHCITHE OO HpH 1 https:/m.edso0.r/K9X4I0R7E

PCIICHUHN MPAKTUYICCKUX 3a1a1




KonrtponbHas pabora o teme

27 " " https://m.edsoo.ru/F2A3POW2P
[TogoOHbIE TPEYTOIBLHUKH
CsolicTBa mionae

28 BOHCTBA HITOMHaAcH https://m.edsoo.ru/D8F7P5Z1Y
reoMeTpuIecKux puryp
Dopmyisl 11d mIIoagn

29 PMYIIBLA Han https://m.edsoo.ru/I6B9T7B5S
TPEYroJIbHHUKA, TTapaJljiejiorpaMmma
Do onIa,

30 PMYJIBT AU TUTOtHaH https:/m.eds00.ru/I2P9V4BOJ
TPEYroJbHUKA, MapaieorpaMma
DopmyIsl 1g mIIoIaIn

31 PMYIIBL L ta https://m.edsoo.ru/R7ESM4Z1Y
TPEYroJIbHHUKA, TTapaJljiejorpaMmma
do omIa,

32 PMYJIBL U TLoTHaH https://m.edsoo.ru/O1E5G374S
TPEYroJbHUKA, MapaieorpaMma
DopmyIisl 1g mIIoOIaIn

33 PMYIBL AL Ha https://m.edsoo.ru/ESW7T7E30
TpeyrojbHHUKA, MapajieJorpaMma
Brruncnenue miomaneit

34 https://m.edsoo.ru/ASY5W7M4H
CJIOKHBIX (UTYD
It i

35 OMaH GUryp Ha KIETIATOH hitps:/m.edsoo.r/K5USG102S
Oymare

36 [Tnomanu nonoOHbIX huUryp https://m.edsoo0.ru/Z9P3Z0A3 A

37 [Tnomanu nomoOHBIX hUryp https://m.edsoo.ru/T3K7D5F80O
3amaun ¢ IpakTHUYECKUM

38 a p https://m.eds00.ru/G2M8Y 1EOK
cojiep)KaHuEeM
3anauyu ¢ NpaKTUYECKUM

39 https://m.edsoo.ru/S7THI1R4LSE
coJiep >KaHuEeM
Pemrenne 3a1a4 ¢ MOMOIIBIO

40 METO/Ia BCIIOMOTraTeabHOMN https://m.edsoo.ru/C6P1X5N3T
IUIOIANA

41 KontposnbHas paboTa o Teme https://m.edsoo.ru/U6S2Z6A2B




"ITnomann"

42

Teopema Iludaropa u e€
IIPUMEHEHUE

https://m.edsoo.ru/B4A7B2W5Y

43

Teopema [1udaropa u eé
PUMEHCHUE

https://m.eds00.ru/SOO1V7AQY

44

Teopema Iludaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/ROMOY7H60

45

Teopema Iludaropa u eé
PUMEHCHUE

https://m.eds00.ru/X408G6C6T

46

Teopema Iludaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/X5G9A6F9X

47

Ornpenenenue
TPUTOHOMETPHUECKUX () yHKIIHIA
OCTPOTO yIiia MPsIMOYTOJIBLHOTO
TpEYrojbHUKa,
TPUTOHOMETPHYCCKHE
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TPEYTOJIbHUKE

https://m.edsoo.ru/BO9P9O9USH

48

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

https://m.edsoo.ru/M5F47Z8Q1D

49

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

https://m.edsoo.ru/YOO9WSC20Q

50

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

https://m.edsoo.ru/R1Y4D7M4E

51

Konrponbnas pabora o Teme
"Teopema IIugaropa u Hayana
TPUTOHOMETPUU"

https://m.edsoo.ru/FOO7J0T2C

52

Brmcannsie n LHCHTPAJIbHBIC

https://m.edsoo.ru/R1T9FOP7F




YTJIBI, YTOJ MEKIY KacaTeIbHOU U
XOpJIo1

53

BnvcanHnble U EHTpaIbHBIE
YIJIBL, YTOJI MEXKY KacaTeJIbHOU U
Xopou

https://m.edsoo.ru/X8D1T8USK

54

BnricanHnsble 1 IeHTpaabHbIE
YTJIBL, YTOJI MEXAY KacaTeJIbHOU U
XOpIor

https://m.edsoo.ru/E2Z8G7C6P

55

Yrisl MeXAy XOpAaMu U
CEKYILUMHU

https://m.edsoo.ru/L9OSNIJSR

56

VYriasl MeXIy XOpJiaMu U
CEKYILIUMU

https://m.edsoo.ru/Y9P6PSW50Q

57

Boucannsie U onucaHHbIe
YeThIPEXYTONbHUKU, UX TPU3HAKU
U CBOICTBA

https://m.edsoo0.ru/JOC8Q10Q2G

58

Brucansbie 1 onmMcaHHbIE
YETBIPEXYTOJIbBHUKH, UX TPU3HAKU
M CBOMCTBA

https://m.edsoo.ru/T1D4G4C5]

59

Bnoucannsie u onucaHHbIe
YETBIPEXYTOJIbHUKH, UX PU3HAKU
U CBOWCTBA

https://m.edsoo.ru/Q8L.3M91 47

60

[IpuMeHeHre CBOMCTB BIMCAHHBIX
M OITHCAaHHBIX
YETBIPEXYTOJILHUKOB MTPU
pPEILIEHNHN T€OMETPUUECKHX 3a7ad

https://m.edsoo.ru/AOX6AIN1U

61

IIpumeHeHne CBOMCTB BIMCAHHBIX
Y ONMCAHHBIX
YETBIPEXYTOJbHUKOB IIPH

https://m.edsoo.ru/T6Z8L7B 1N




peuieHrU reOMCTPUICCKUX 3a1av

62

B3anMHoOe pacnionoxeHue 1Byx
OKPYXHOCTEH, 001Ime
KacaTCJIbHBIC

https://m.edsoo.ru/K1V6N3MOJ

63

Kacanue okpyxHOCTEM

https://m.edsoo.ru/M4Y90Q8VIR

64

KonTtponbHas paboTa mo teme
"VTIIBl B OKPYXHOCTH.
BrincaHHble 1 onMcaHHbIE
YEThIPEXYTOJIbHUKN"

https://m.edsoo.ru/Y2J1T2D8T

65

[ToBTOpEHNME OCHOBHBIX MOHITUH
1 METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHIE 3HAHNI

https://m.edsoo.ru/VOVO0J7D5]

66

[ToBTOpEeHHE OCHOBHBIX MOHITHIA
¥ METOJIOB KYpCOB 7 U § KJIACCOB,
0000111eH1E 3HAHUI

https://m.edsoo.ru/I4V3U4D1K

67

HToroBast KOHTpOJBbHAs paboTa

https://m.edsoo.ru/PST1K6K3M

68

[ToBTOpEeHHE OCHOBHBIX MOHITHIA
Y METOJIOB KYpCOB 7 M § KJIACCOB,
0000111 H1E 3HAHUIT

https://m.edsoo.ru/E7S1D4V6W

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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9 KVIIACC

KoaunuecTBo 9acoB

Ne Hara JJIeKTPOHHbIE HU(POBbLIE
Tema ypoka Koutpoasubie | I[IpakTuyeckne
n/n Bcero U3y4eHusi | oOpa3zoBaTeibHbIe pecypchl
padoTsbI padoThI
Onpenenenue
1 TPUTOHOMETPUIECKUX (YHKITUH 1 https://m.edsoo.ru/NAUIN8SSB
yrioB ot 0° mo 180°
2 @opMyJbl TPUBEICHUS 1 https://m.edsoo.ru/M4T1M2C61
3 Teopema KOCHUHYCOB 1 https://m.edsoo.ru/X6D4TSE8R
4 Teopema KOCUHYCOB 1 https://m.edso0.ru/G2USMS5V2S
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/P6X1X8VOY
6 Teopema cunycoB 1 https://m.edsoo.ru/X7SOL2F5L
7 Teopema cuHycoB 1 https://m.edso00.ru/T3C900K4T
8 Teopema cunycoB 1 https://m.edsoo.ru/U3Z3DIG7Y
Haxoxnenue CTOpPO
9 g JUIHH CTOPOT | 1 https://m.edsoo.ru/CSKOP7U6A
BEJIMYUH YIJIOB TPEYTOJIbHUKOB
10 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/HID7N7H1X
11 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/USA4N9B4X
12 Peenne TpeyrojbHUKOB 1 https://m.edsoo.ru/B2Z3A3G5D
13 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/T4B3LIOIN
[IpakTyeckoe NpuMEHEHUE
14 1 https://m.eds00.ru/X00814D8O
TEOPEM CHHYCOB M KOCUHYCOB
[IpakTyeckoe npuMEHEHUE
15 P P 1 https://m.edsoo.ru/H4L7L1VIE
TEOPEM CUHYCOB M KOCHHYCOB
KonTtponbHas paboTa mo teme
16 " " 1 1 https://m.edsoo.ru/N8G3R1VOB
Pemenne TpeyroibHUKOB




17

[TonsiTHE O IPeOOpa3oOBaHUH
moxoous

https://m.edsoo.ru/M7B4Q1A0U

18

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX pUryp

https://m.edsoo.ru/S400S7A9]

19

CoOTBETCTBEHHBIE AIIEMEHTHI
MoA00HBIX (puUTyp

https://m.edsoo.ru/E7U8F3130Q

20

Teopema o nmpousBeaeHUN
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BEJICHUN OTPE3KOB
CEeKYIIHX, TeopeMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/L7X7SOV7N

21

Teopema o mpousBeaeHUN
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BEJICHUN OTPE3KOB
CEKYLIUX, TeOpemMa O KBaJapare
KacaTeJIbHOU

https://m.edsoo.ru/Y8V3IM50Q7U

22

Teopema o nmpousBeAeHUN
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BEJICHUH OTPE3KOB
CEKYLIUX, TeOpeMa O KBaapare
KacaTeJIbHOU

https://m.edsoo.ru/ISY4U2J8K

23

IIpumeHeHue TeopeM B peleHun
reOMETPUYECKUX 3a1a4

https://m.edsoo.ru/AOP8I303X

24

[IpumeHeHne TeopeM B pelIeHUH
T€OMETPUUYECKHUX 3a/1a4

https://m.edsoo.ru/P7V2E1D5B

25

IIpumeneHue TeopeM B peleHuu
F€OMETPUYECKUX 3a/1a4

https://m.edsoo.ru/U6P7K9X6F

26

KoHnTtponbHas paboTa mo teme

https://m.edsoo.ru/G4N306Q7B




"IIpeobpazoBanue mMog00Us.
MeTtpuueckue COOTHOLIEHUS B
OKpYy>KHOCTH"

27

OnpeneneHre BEKTOPOB.
OuU3NYeCKUl U TeOMETPUIECKUI
CMBICJI BEKTOPOB

https://m.edsoo.ru/W5U3B7V4A

28

Ci1oKeHe U BEIYUTAHNE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YUCJIIO

https://m.eds00.1u/Q4Z2G9U6P

29

CrnosxeHue v BHIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YUCI0

https://m.edsoo.ru/S6W1WOE9T

30

31

CioeHue 1 BEIYUTAHHE
BEKTOPOB, YMHOKEHHE BEKTOPa
HA YUCJIO

Pa3noxenue BekTOpa 1o 1ByM
HEKOJIJIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/C3FOF2A0L

https://m.edsoo.ru/YOMOS4Y7L

32

KoopnauHnats! BekTOpa

https://m.edsoo.ru/B2X2F606L

33

CkansipHOe NPOU3BEACHUE
BEKTOPOB, €T0 IPUMEHEHHUE IS
HaXOXIACHUA JJIMH U YI'JIOB

https://m.edsoo.ru/JOG8C1A4M

34

CkansipHO€ ITPOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHUE IS
HaXOXKIECHUS JJIUH U YIIIOB

https://m.edsoo.ru/ESY6L1K8G

35

Perenue 3aay ¢ moMoIIbI0
BEKTOPOB

https://m.edsoo.ru/JSUOE1A20

36

Penrenue 3ama4 ¢ moMomiso
BEKTOPOB

https://m.edsoo.ru/V3A4R9S5N




HpI/IMCHeHI/Ie BCKTOPOB IJIA

37 https://m.edsoo.ru/Y6L.2Q5W4B
pelieHus 3aaad Gu3uKu
KonTponbHas pabota no teme
38 " | https://m.edsoo.ru/B8Z7R7R3V
Bexkropsl
€KapTOBbI KOOPAMHATHI TOUEK
39 Hexap pA https://m.edsoo.ru/P7I3P8NSI
Ha IJIOCKOCTH
40 VYpaBHeHue npsamMoit https://m.edsoo.ru/C3CISILIT
41 YpaBHeHHE NpAMOit https://m.eds00.ru/Q4C4RIP7V
42 YpaBHEHUE OKPYKHOCTHU https://m.eds0o.ru/M8O400P6T
Koopannatsl Touek nepecedyeHus
43 . https://m.edsoo.ri/WIL3G6KSD
OKPY>KHOCTH U TIPSIMOM
Meron KOOpAUHAT NIPU PELLIEHUU
44 reOMETPUUYECKHUX 3aj1ay, https://m.edsoo.ru/J8F3V8VOX
MIPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT NPU PELICHUN
45 reOMEeTPUUYECKUX 3a/a4, https://m.edsoo.ru/U2P9F4Y 1R
MPaKTUYECKUX 3a/1a4
Meroa KoOpAMHAT NpPU PELIEHUN
46 r€OMETPUUYECKHX 3a]1aY, https://m.edsoo.ru/COE1B7WSE
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota o teme
47 "JlekapTOBBI KOOPAMHATHI Ha https://m.edsoo.ru/F6Q7C405E
IIJIOCKOCTH"
[IpaBuabHBIE MHOTOYTOJIEHUKH,
48 https://m.edsoo.ru/DSM7C4B3B
BBIYHCIICHHE UX AJIEMEHTOB
49 Yucno n. /InmHa OKpy)HOCTH https://m.edsoo.ru/S2DOASIOG
50 UYwucno . [InuHa OKpYKHOCTH https://m.edsoo.ru/H7E4B7JIN
51 JnvuHa yru OKpYy>KHOCTH https://m.edsoo.ru/I6G2X5M8B




52

Paguannas mepa yria

https://m.edso00.ru/A2X3T6K0Y

[Tnomans kpyra, cekropa,

53 https://m.edsoo.1ru/J2Q4S3WIR
CEerMeHTa
ITnomans xpyra, cekTopa,

54 Hab Kpyr p hitps:/m.edso0o.ru/S1F4B9QTC
cerMeHTa
IImomane xpyra, cexTopa,

55 tHazns Kpyr p hitps://m.eds0o.r/CISOMOWIC
CEerMeHTa

56 ITousiTve 0 ABMKEHUHU INIOCKOCTH https://m.edsoo.ru/Q9L205I9L
ITapannensHBIN IEpEeHOC,

57 p p https://m.edsoo.ru/PSY9BIL3H
MMOBOPOT
ITapatensHbIi epeHoc,

58 https://m.eds00.ru/N7G2I12Y2T
MIOBOPOT
[TapannensHbIi EpeHOC,

59 https://m.edsoo.ru/T8D4B6J 1R
MTOBOPOT
IlapatenesHeIi IepeHoc,

60 https://m.edsoo.ru/K§G3IMIM7M
MOBOPOT
[IpumMeHenue IBUKEHUN IIpU

61 https://m.edsoo.ru/Z4X4N5H6X
pelIeHuY 3a/1a4
KonTponbHas pabora no temam
"[IpaBUIbHBIE MHOTOYTOJIbHUKH.

62 p yr https://m.eds0o.ru/BONSP6DIG
OxkpyXHOCTb. JIBUKEHUS
mwiockocty"
[ToBTOpenue, o6o0IIEHNE,
CUCTEMAaTH3aIUs 3HAHUH.

63 https://m.edsoo.ru/W4D9F7T2J
N3mepenne reoMeTpu4ecKux
BenN4YMH. TpeyronbHUKH
[ToBTOpenwue, o6o0IIEeH e,

64 https://m.edsoo.ru/L6TOVOMIM

cUCcTeMaTH3aIus 3HaHUI.




[TapannensHbie U
NEPIEeHIUKYIIIPHBIC TIPSIMbIC

[ToBTOpenwme, 06001IeHNE,
CUCTEMAaTHU3alUs 3HAHUH.

65 OKpyX HOCTb U KPYT. 1 https://m.edsoo.ru/SSWOE7W4E
['eomeTprueckre MOCTPOCHHUS.
VYrael B OKpY>KHOCTH
[ToBTOpenwue, 06001eHNE,

66 CHCTEMATIZALITE SHATHH. 1 https:/m.edsoo.r/HAW I WST3Q
BrnucaHHBIe 1 ONTHCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67 Urorosast koHTpopHas paboTa 1 https://m.edso0o.ru/I4A08WOC10

68 Hostoperte, °6°6meHPfe’ 1 https://m.edsoo.ru/BSS9R3L2N
CHCTeMaTH3allus 3HaAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME







INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeaMeTHBIE Pe3yJabTAThl OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJibTaTa
6 I'eomeTpus
Pacnio3HaBaTh M3y4eHHBIE reOMETpUYecKHe (DUTYpBI, ONpPEACHsATh MX
B3aMMHOE PpACIOJIOKEHHE, M300pakaTb TIeoMeTpudeckue QGUrypsl,
6.1 BBIMOJIHATh YEPTEKHU IO YCIOBUIO 3aaauu. M3MepsaTh JHMHENHHBIE U
YTJIOBBIE BEJIMYMHBIL. Peniats 3a1a4n Ha BBIYMCIECHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB
Henatp rpy0Oyro OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIIMYUH MPEIMETOB B
6.2 peaslbHOM KHU3HU, pa3MEpPOB TNPUPOJHBIX O0O0BEKTOB. PaznuuaTh
pa3Mepbl THX 0OBEKTOB 10 TIOPSIKY BETUINHBI
6.3 CTpouTh UepTE M K TECOMETPUUYECKHUM 3a]ja4am
ITonp30BaThCcsl MpU3HAKaMU PaBEHCTBA TPEYTOJBbHUKOB, MCIIOIb30BaTh
6.4 NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUU
3az1a4y
6.5 IIpoBoauTh  JIOTMYECKHE  PACCYKIEHUS  C  HCIOJIB30BAHHUEM
' TrE€OMETPUUYECKHUX TEOPEM
[Tonb3oBatbes IpU3HaAKaMu paBeHCTBa MPSIMOYT OJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAHAaHbl, NTPOBEAEHHOW K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B PEILIEHUH T€OMETPUUYECKUX 3a/1a4
OmnpenensaTs NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 oOpa3yeT ¢ HUMHU cekymas. OnpenensaTh NapayieIbHOCTh MPSIMBIX C
. IIOMOILBIO PAaBEHCTBA PACCTOSAHUM OT TOYEK OJHOM IPSMOHM O TOUYEK
JIpYyrou npsamou
6.8 Pematp 3a1aun Ha kiieTyatoi Oymare
69 [IpoBOaUTH BBIYUCIEHUS W HAXOAUThb YUCIOBbIE M OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadax C MCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpU [EPECEYCHUH JABYX MapajUIeIbHbIX MPSIMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKHUE 3aJa4i Ha HAXOXKIACHUC YIJIOB

BHaIIGTB IOHATHUCM TCOMETPUUCCKOTO MECTa TOYCK. YMmeTh

6.10 omnpeneNsaTh OUCCEKTPUCY yIIa M CEepeIUHHBIA TNEPHeHIUKYIp K
OTpE3Ky KaK FreOMETPUYECKHE MECTA TOUEK
DopMynHpOBaTh OMPEICICHUS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JMaMeTpa OKPYXKHOCTH, IIOJb30BAaThCsl UX CBOMCTBAaMU. YMETh
MPUMEHSTh 3TH CBOWCTBA MPU PEILICHUH 33124
BrnaneTre mOHATHEM ONMCAaHHONW OKOJIO TPEYrOJIBHMKA OKPYXHOCTH,
yMeTb HaxoauTh €€ 1eHtp. I[lonb3oBatbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTroJIbHUKA TIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpPEIMHHBbIE NEPIEHIUKYISAPHl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE
Brnagers moOHATHEM KacaTeNbHOM K OKDPYXKHOCTH, II0JIb30BaThCS
6.13 TEOPEMOl O MEpHEeHJUKYJIIPHOCTH KacaTelbHOM U  pajauyca,
IIPOBEJEHHOTO K TOUKE KacaHMsI
6.14 [lonp30BaTbCs MPOCTEHIIMMU T'€OMETPUYECKUMHU HEPaBEHCTBAMU,
' MOHUMATh UX MPAKTUYECKUI CMBICI
615 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIbIO
. UUPKYJIA U JIMHEHKHU
8 KVIACC
Kon o
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJibTarTa
6 I'eomeTpus
61 Pacrio3naBaTh OCHOBHBIE BHIIbI UYETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
' MI0JIb30BaThCS UX CBOMCTBAMU MU PELICHUN N'€OMETPUUECKUX 3a]1a4
6.2 [IpuMeHATH CBOMCTBA TOYKM NEPECEUEHHs] MeAMaH TpPeyroJbHUKa
' (meHTpa Macc) B pelieHUH 3a1a4
63 Bnanerp mnoHsATHEM cpeAaHEW JHMHMM TPEYrojibHUKAa M Tpalelu,

IIPUMEHATh HUX CBOWCTBA IPU PEIICHUWM TE€OMETPUYECKUX 3aJad.




[Tonw3oBaThest Teopemoit dasieca U TeOpeMOr O MPOMOPIHUOHATIBHBIX

OTpPE3Kax, MPUMECHATH UX NI PCHICHUSA MPAKTUUCCKUX 3a1a4

6.4

[lpumenHsaTs mOpuU3HAKH TMOMO0MS  TPEYroJbHUKOB B  PELICHUU

rCOMCTPHUICCKUX 3aaav

6.5

[Tonw3oBatbest Teopemoit Iludaropa s penieHns TeoMeTpHYECKUX U
IpaKTHYECKUX 3amad. CTpoUTh MaTEeMaTHYECKyl0 MOJEIb B
IIPAKTUYECKUX 3a/adaX, CaMOCTOSATENIBHO JENIaTh YEPTEK U HAXOIUTh

COOTBCTCTBYIOIIHC JJINHBI

6.6

Brnagete mOHATHAMU CHHYCa, KOCHHYCAa M TaHI€HCAa OCTPOrO yIJya
MPSIMOYTOJIBHOTO TpeyrojbHuKa. lloiap30BaThCs STUMHU MOHATHIMHU

JJI1 pCHICHUA TPAKTUUCCKUX 3aJlavd

6.7

Boruucnsate  (pa3nuuHbIME  criOCOOaMM) IUIOMIA[b TPEYroJbHUKA U
TUIOMIAIM  MHOTOYTOJBHBIX (QUryp (TONB3YsCh, TJAe HEOOXOAHMMO,
KaIbKyIATOpOM). [IpUMEHSTh MOJIy4eHHBIE YMEHHUS B MPAKTHYECKUX

3aJadax

6.8

BrnaneTs NOHATHSAMEU BIMCAHHOTO U LIEHTPAIBHOTO YIJjla, UCTIOIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX YIVIaX, YriaX MEeXIy XOpJIaMH (CEeKyLIUMH) U
yrie MexXJy KacaTeJlbHOW M XOpAOH NpH peleHUH I'e€OMETPUYECKUX

3a1a4

6.9

Bﬂa}IeTI) IIOHATHUEM OIIMCAHHOI'O '—ICTI)IpéXYFO.HBHI/IKa, MMPUMCHATDH

CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

6.10

[IpyuMeHsATh MONyYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MAaTeMaTUYECKUE MOJENM JUIs 3a7ad pPeajbHOM KM3HU W MPOBOJIUTH
COOTBETCTBYIOIIUE BBIYHCICHUS C MPUMEHEHHEeM Toao0us u

TPUTOHOMCTPHUU (HOJ'IB3yHCL, rac HCO6XO,Z[I/IMO, KaJ'ILI(y.]'IHTOPOM)

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUUICCKUC (py'HI(I_II/II/I OCTpPBIX YI'JIOB, HAXOAUTb C UX

MNOMOIIBIO PA3JIMYHBIC JBJIEMCHTBI MPAMOYI'OJIBHOTO TpPCYTrOJIbHUKA




(«pemieHue  MPSMOYTOJBbHBIX  TPeyroibHHKOB»). Haxomuts (c

IIOMOIIBIO KaJ'IBKyHSITOpa) JJIMHBL 1 YTJIbI JJIA HETAOINYHBIX 3HAYECHUH

6.2

Ilons3oBaThCA (l)OpMy.]'IaMI/I MMPUBCACHUA n OCHOBHBIM
TPUTOHOMETPHYCCKUM TOXKACCTBOM [JId HaXOXKICHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU

6.3

Hcnons30BaTh TCOPECMbI CHHYCOB U KOCHUHYCOB [JId HaXOXICHUA
Pa3jIMUHbIX 3JICMCHTOB TPCYI'OJIbHHUKaA («pemeHne TpeyTOJ'IBHI/IKOB»),

IMPUMCHATH UX IPU PECIICHUHU I'COMETPUICCKUX 3aaavd

6.4

Brnaners moHsATHSAMEH TpeoOpa3oBaHUS TOJOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX ¢uryp. Ilomp3oBaTbes CBOMCTBaMU 1MO100Us
IPOU3BOJIBHBIX (PUIYp, YMETh BBIYUCIATH JUIMHBI U HAXOAWUTH YIJIBI Y
nmoaoOHbIX ¢uryp. [IpuMeHsTh CBOWCTBAa MOA00MS B MPAKTHUUECKHUX
3aja4aX. YMeTb TNPUBOAMTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXaroleM MUpe

6.5

ITonp30BaThCs TeOpEMaMH O IMPOU3BCACHUHU OTPE3KOB XOpHA, O

IMPOU3BCACHUHU OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

IlTonms30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/I‘-IGCKI/Iﬁ n
(I)I/IBI/I‘{CCKI/Iﬁ CMBICJI, IIPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
CI)I/ISI/I‘IGCKI/IX 3aJa4. HpHMCHHTL CKaJIIpHOC HPOU3BCACHHUC BEKTOPOB

JUIST HAXOXKJCHUS JUTHH U YTIIOB

6.7

Ilonms30BaThCA MCTOAOM KOOpAMHAT HA INUIOCKOCTHU, NPUMCHATH €r0o B

peIICHUU T'COMCTPUYCCKUX U MPAKTHUYCCKUX 3ada4

6.8

Bnagerp NOHATHAMHM  TPAaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHON Mephl yria,
YMETh BBIUHCIATH IUIOMAAL Kpyra M ero 4acred. IIpumensarts

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

Haxoautb ocu Wiu LEHTPbl CUMMETpHUH GUTYpP, TPUMEHSATDH IBHXKEHUS

IUIOCKOCTH B MMPOCTEUIINX CIIydasx

6.10

IIpumensATs DOJNlydeHHBICE 3HAHMS HAa IPAKTUKE —  CTPOUTH
MaTeMaTUYECKUE MOZCIM I 3a4ad PEaJbHOM JKU3HU U IPOBOAUTH
COOTBETCTBYIOLIIE BBIYMCICHHMS C MpPUMEHEHHeM Moaolus u

TPUTOHOMETpUUECKUX (QYHKIUI (MOnb3ysich, TIe HEoOX0IUMO,




KaJIbKYJIITOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomeTpus
Havanbnsle nonaTus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yroia. Buasl
6.1 yrioB. BeprukanbHble UM CMEXHBIE yribl. buccexkrpuca yria. JlomaHas,
MHOTOyrojbHUK. [lapanienbHOCTh U NePIEeHANKYIIPHOCTh IPSIMBIX
62 Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpHH.
' [TpuMepsl cCUMMETPHUHN B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHSI C MOMONIBIO LMPKYJIS M JHHEHKU. TpeyroibHUK.
’ BricoTa, Mmennana, OuccekTprca, X CBOMCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUM  TpeyroibHUKH. HepaBeHCTBO
. TPEYroJIbHUKA
6.5 CBolicTBa W TIPU3HAKK PABHOOCIPEHHOTO TpeyroibHuKa. llpu3Haku
' paBEHCTBA TPEYrOJbHUKOB
6.6 CBoiicTBa U NMPU3HAKY MAPAJUICNIbHBIX TPsAMbIX. CyMMa yTi0B TPEYrOJIbHUKA.
' BHeuiHnue yribl TpeyroiabHUKa
[IpsimoyronbHBIM ~ TpeyroibHUK. CBOWMCTBO MeEIHMAHBI MPAMOYTOJBHOTO
67 TPEYroJIbHUKA, MPOBEAEHHOM K rumoreHyse. IlpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBII TPEYroNbHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbiieM yrie W OoJibliell CTOpPOHE
TpeyrojbHuKa. [lepneHauKymsp 1 HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima M CEepeIMHHBIN
' NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XopJla W JHaMeTp, HX CBoiicTBa. B3aumuoe
6.10 pacmojioKeHUe OKPY)KHOCTH W mnpsiMod. KacatenpHas u cekymas K
OKPY’KHOCTH
611 OxkpyXHOCTb, BHUCaHHas B yroj. BrucanHas u omucaHHas OKpPY>KHOCTH

TPEYrOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 ['eometpus

6.1 YetsipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOWCTBA

6.2 [TpssMoyronbHUK, poMO, KBaApaT, X MPU3HAKH U CBOHCTBA

63 Tpanenus, paBHOOOKasi Tparnenus, e€ cBoiicTBa U Npu3Haku. [IpsmoyronabHas
. Tpaneuus

6.4 Meron yasoenust Menuansl. LleHtpansHas cummerpus. Teopema Paineca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue nuHUM TPEYroabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TonoOue TpeyrosbHUKOB, KO3QduiueHt nonodus. IlpusHaku nomodus
. TpeyroapHUKOB. [IpruMeHeHre moqo0us MpH peleHNH MPAKTUIECKHUX 3314

6.7 @opMynbel AN MIOMIAAM TPEYrojbHHMKA, IapajjenorpamMmma, pomba Hu
' Tpaneuuu

63 CpoiicTBa miomaneii reomeTpuueckux ¢uryp. OTHOIIEHHE IUIOIIAACH
' MoI00HBIX (UTYp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu pemeHuu
' MIPAKTHYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yrja HpsIMOYTOJIbHOTO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUrOHOMETpHUUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.1 BrincaHHple M LIEHTpaJIbHBIE YIUIBI, YrOJl MEXIy KacaTelbHOM U XOpIOH.
. VYTiel MeXAY XOpJIaMU U CEKYIIUMU

6.13 Brniucannbie U onMcaHHbBIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxHocTend. Kacanume OKpyKXHOCTEH.

OO61ue kacareiabHbIE K ABYM OKPYKHOCTSAM

9 KVIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS
Pemenue tpeyroabHUKOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Perienue
6.2 NPaKTUYECKUX 3aJad C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOpPEMbI
CHHYCOB
6.3 [IpeoOpazoBanne moaob6us. [logobre cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 nmpou3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bektop, gmnouHa  (MOAynb)  BEKTOpa,  COHAIPABIECHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOAKHO  HANpPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpALMU HaJ BEKTOpaMHU. Pa3noxeHue BeKTopa Mo 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansgpHOe NMPOU3BEJCHHE BEKTOPOB, IPUMEHEHHE IS
' HaXOKIECHUS JAJIMH U YIJIOB
JlekapToBbI KOOPIMHATHI HA TUIOCKOCTH. YPAaBHEHUS NPSMOW M OKPYKHOCTH B
6.7 KOOPAWHATAX, NIEPECEUCHUE OKPYKHOCTEN U MpsIMbIX. MeTOoa KOOpIHHAT U €ro
IpUMEHEHHE
6.8 [IpaBuUnIBHBIE MHOTOYTOJIBHUKH
69 Jlnnna okpyxHOoCcTH. ['panycHas u panguaHHas Mepa yria, BBIYUCICHUE JUIMH TyT
' OKPY>KHOCTEHN
6.10 [Tnomans Kkpyra, ceKTOopa, CErMEeHTa
611 JIBIKEHMsI IUIOCKOCTH M BHYTPEHHUE CUMMETpUM QUryp (3JIeMEHTapHbIE

npeactasieHus). [lapamiensuerii neperoc. [loBopot




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O
o0urero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHSAMH: MHOXKECTBO, IIOJMHOKECTBO,
Olepanyy HaJl MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIH rpad, AepeBO, LUK, MPUMEHITh UX MPU PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BATh rpa)udecKoe MpeICTaBIeHNEe MHOXKECTB
JUISL OIIMCAHUsS peabHBIX IIPOLIECCOB U SIBICHUM, NP PELICHUU 3a1a4

U3 JpYTUX Y4EOHBIX MIPEIMETOB

YmMmenue ONCpUpOBaTh IMOHATHAMU: OMNPCACIICHHUEC, aKCHUOMaA, TCOpPCMaA,
A0Ka3aTejibCTBO, YMCHHUC paACIIO3HABATL HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHHUA, IPHUBOJAUTH HNPUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKa3bIBAaHUM

YMeHue ornepupoBaTh MNOHSATUSIMHU: HATYpallbHOE YMCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATYpaJbHBIX YHCEN, TPHU3HAKH
JIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb 4HCia, OOBIKHOBEHHAs APOoObh W
JIecATUYHass ApoOb, CTAHAAPTHBIM BUJ YKCIA, PAIAOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHUCIIO0, apu(METHUECKUH KBaJpaTHBIM KOpPEHB;
YMEHUE  BBINOJHATH JIEUCTBHS C YWCIAMH, CpaBHUBATh U
YHOOpSAIOYMBATh 4YHUCJA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaThb MNPUKHAKY U OLEHKY

pe3yiibTaTa BBIYHCIICHUH

YMeHue onepupoBaTh MOHATHUAMH: CTENEHb C LEJbIM IOKa3aTeleM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, anredOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEHU
0oJbllle €IMHULBI, YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-pAllMOHATBHBIX BBIPAXKEHUH U
BBIPQXXEHUIN € KOPHAMH, Pa3jioKeHHEe MHOTOUJeHa Ha MHOXHUTENH, B
TOM 4YHCJIE C HCIIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMmenue ONCpHUPOBATh MMOHATUAMMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YKCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE W KBaJpaTHbIE yYpaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JpOOHO-palliOHAIbHBIE HEPAaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YHCIIE IIPU PELICHUN 3aJa4 U3 IPYrux MpeaMeToB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 ¥ KOOPIMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pelieHui

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIUS, TpaduK QyHKIINH, HYITH
byHKINY, IPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; YMEHHE OIIepUpPOBATH TTOHSTHSIMH: npsiMast
MIPOTOPITMOHANILHOCTD, JIMHEWHAass (DYHKIWS, KBaapaTHdHas ()yHKITHS,
oOpaTHasi TPOMOPLUOHATIBHOCTh, Mapaboja, Trunepoona; yMeHue
CTpOUTH rpaduKku QYHKIIUH, UCTIOIH30BATh TPAQUKH JJIsl OTIPEACTICHUS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JJISl PEUICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB M peallbHOW JKU3HU; YMEHHE BBIpAXKaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTHU MCIKIY BCIIMUMHAMU

Ymenue OTepupOBaThH MOHATUSMU: MOCIe0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPecCUd;  yMEHHE
UCIIONIb30BaTh CBOWCTBA TOCJEA0BATEIBHOCTEH, (HOPMYIBI CYMMBI U
oO11ero wieHa MpH perieHuH 3a/ad, B TOM 4YHCIe 3a/ad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HH

YMeHue pemarh 3aJa4d pa3HbIX THUIIOB (B TOM 4YHCJIE€ Ha MPOLIEHTHI,
JOJIM M YacTH, JBUXKEHHE, paboTy, LIEHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABJICHUS JINYHBIMUA U
CeMEWHBIMH  (PMHAHCAMH); YMEHHE  COCTaBISTh  BBIPa)KEHUS,
YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3a/auH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUN TPEYroJbHUKU, NPSIMOYTOJIbHBIM TPEYTroibHUK,

MeauaHa, OUCCEeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, TIpPSIMOYTOJIbHUK, KBajpar, Tpareuus;
OKPYXHOCTb, KPYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pemarh 3aladd, B TOM YHCJIE W3 MOBCETHEBHOMN
JKU3HU, Ha HAXO0XKJEHUE TNeOMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

M3YUCHHBIX CBOWCTB GUryp U (pakToB

10

YMeHue omnepupoBaTh IOHATUSAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapajuIeIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJa MeXAy MNOpsAMbIMH, [EPIECHIUKYISAp, HAKIOHHAs, IPOEKUUs,
nonobue ¢puryp, nogo0HbIe TPEYroJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABAaTh PABEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTH MPSMBIX B

OKpY’KalolleM MUpPe

11

YMeHue omnepupoBaTh MNOHSATUSAMM: JJUHA, PACCTOSHHUE, Yroil
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrOJbHMKA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHATH (OPMYJIBl IMEepUMETpa U  IUIOMIATH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, o0bema
IPSIMOYTOJIBHOTO TapauIeNICIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS IUTMH, PACCTOSTHHUM, IIJTOIA 1eH

12

YMeHue wu300pakarb IUIOCKME (GUTYPI W HX KOMOWHAIIWH,
IIPOCTPAHCTBEHHbIE (QUIYpPbl OT pPYKH, C TOMOIIBI0 UYEPTEKHBIX
HHCTPYMCHTOB M 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMenue OneprupoBaTh IIOHATHUAMMN mpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIHOJIB30BATb BCKTOPbBI U KOOPAWHATHI JIA MPECACTABIICHUA
JaHHBIX HW PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6HBIX

npeaMETOB U peanLHoﬁ KHU3HU

14

YMeHue omnepupoBaTh TMOHSATHSIMHU: CTOJOMKOBBIE M KPYrOBbIE
auarpaMMmbl,  TaOmuupl, cpenHee  apudMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaMMEHbIIEe 3HAYEHHS, pa3MaxX YHCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH




uHpOpMallMIo, TMPEACTABICHHYI0 B Tal0iuIlax M Ha Juarpammax,
OTpaXKarollyl0 CBOMCTBA M XapaKTEPUCTUKHU PEaJbHBIX IMPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIC BEJIUYMHBI B

OKpYXKAOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4ailHbIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ)
CIIy4alfHOTO OIIbITa, CiIydailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH PEaJbHBIX
COOBITUH M SIBJIEHUH, MOHUMATh POJIb MPAKTHYECKU IOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)KalollleM MHPE U B JKU3HH;
3HAKOMCTBO C IMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIINA W3YYCHHBIM METOA JUIsl PEIICHUS
3a7a4¥, MPUBOJUTH NPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3AKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTAEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJI€ Pa3BUTUSI MAaTEMAaTUKH KaK HAayKH, MPUBOAUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOUN HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 371eMEHT COAeP:KAHUS

1 Yucna v BBIYUCIEHUS

1.1 HarypanbpHble u neinble yncina. [Ipu3Haku JeIMMOCTH LEJIBIX YUCET

. OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHThl, OECKOHEUHBIE
' Hepuou4ecKue 1poou

13 Pannonanehpie uncia. ApupMeruyeckue onepanuul ¢ palndoOHAIbHBIMHU
. YyHcliaMu

4 JeiicTBuTtenpHble uKcna. ApupMeTHYECKHE OIlepaluud ¢ JeHCTBUTEIbHBIMU
' YHUCIIaMU

s [IpuOnxkE€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OLIEHKa
. pe3ysibTaTa BIUYMCICHUN
2 Anrebpanyeckre BhIPaKCHUS

2.1 BbykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palUOHAJIbHBIM I10KA3aTEJIEM.
' CBolicTBa CTENIEHU

2.3 MHorouneHsl

24 Anrebpanyeckas ApoOb

) s ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHUECKUMHI KOPHIMHU HaTypaJIbHOM CTeNeHn
3 YpaBHEHUs 1 HEPAaBEHCTBA

- Lensie u apoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

3n Lenble u npoGHO-panoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
‘ HEpaBEHCTB

33 Pemenne TekcTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 TlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass M reoMmerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
ompeieNieHUs 1 MHOXKeCTBO 3HaueHur ¢yHkiuu. Hynu ¢yakuuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIMH. Hanbonbiiee W HauMeHblllee 3HaYeHHE (DYHKIMM Ha
POMEKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyroiasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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