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MHHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/EJIOB IIKOJBHOM MAaTEMAaTHKH,
MMEIOIINA CBOEH LEIbI0 00ECIEUNUTh M3YyYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWII M  B3aUMHOE pAaclOJIOKEHHWE, OIHMPAETCS Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh M3y4yeHUs reoMeTpUH Ha yYpOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTD
JI0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JOTMYECKUE YMO3aKIOUEHUs, TOKA3bIBATh
UCTUHHBIE YTBEPXKICHHS U CTPOUTh KOHTPHPUMEpPHl K JIOXKHBIM, MPOBOIUTH
paccyKIeHuss «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMynrpoBaTh OOpaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3ydeHHsl T€OMETpPUHM SBISIETCS HUCIHOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YEeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealbHOM ku3HU. OOyyaromuics JOJDKEH Hay4UThCS
OTIPENIEINTh TEOMETPUUYECKYIO (UTYpY, OMHCATh CIOBaMU JAHHBIM 4YepTEX WU
PUCYHOK, HAMTH TUIOIAAb 3€MEJILHOTO YYacTKa, paCCUUTAaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalesis Wik TpeOyeMble pa3Mephbl rapaxka JJjisi aBTOMOOUJIS.
DTOMy COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JIMHUS B U3YYEHUH T'€OMETPHH.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOYYaroIIMKCS YYUTCS CTPOHUTH
MaTE€MaTUYECKUEe MOJIETIM  PEAbHbIX O KM3HEHHBIX CHUTYallMid, MPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYYEHHOI'O PE3YyJIbTaTa.

KpaiiHe Ba)xHO NOJYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMHU Yy4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATh MCIIOIb30BATh ONMPEIEICHHS T€OMETPUUECKUX (puryp
U TIOHSATUH, EMOHCTPUPOBATH MPUMEHEHHE MOJIyYEHHBIX YMEHHH B (pu3uke H
TEXHUKE. OTH CBsI3W HauOosee SpKO BUAHBI B TeMax «Bekropbi»,
«Tpuronomerpuueckue COOTHOWICHUs», «Meron koopauHat»y U «Teopema
[Tudaropayr.

YueOHnblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3JIeibl
conepxanusi: «l'eomerpuueckue GUTypel W WX CBOWCTBa», «M3mepenue
FEOMETPUYECKUX  BEIUYUH», «J/leKapTOBBI ~KOOpAMHATBI Ha  IJIOCKOCTH,
«BexTope», «JIBIKeHUs MI0CKOCTHY, «IIpeoOpazoBanus mogoousy».

Ha u3yuenune yuebHOro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 vaca B Hemenm0), B 8 kiacce — 68 yacoB (2 daca B HeAemn0), B 9
Kiacce — 68 gacoB (2 yaca B HECIIO).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Havanbnbie nonstust reomerpun. Touka, npsmas, OTpPE30K, Jdyd. YToi. Buasl
yriaoB. BeprukanbHble W CMeXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOI'OYTrOJIbHHUK. IlapauieibHOCTh M NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBOWMCTBa OCEBOM CHMMETpPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIIEM MHUPE.

OCHOBHBIE TIOCTPOCHHSI C MOMOIIBIO LUPKYJISl W JIMHEWKU. TpeyrojbHUK.
Beicora, MmennaHa, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBII ¥  PaBHOCTOPOHHUN  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOrO0 TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKK NApaJUIeIbHBIX NPSIMBIX. CyMMa yIJiOB TPEYTrOJIbHHUKA.
Brenrnue yrisl TpeyrojibHHKA.

[IpssmoyrosibHbI  TpeyronbHUK. (CBOWCTBO MEIHMAaHBI MPSAMOYTOJIBHOTIO
TpEyrojibHUKa,  INPOBEAEHHOW K  rumnorenyse.  [Ipu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYTONIBHBIN TPEYTONBHUK € yriaoM B 30°.

HepaBencTBa B I€OMETpPUU: HEPABEHCTBO TPEYr'OJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIEH CTOPOHE TPEYroJIbHHUKA.
[leprieHauKyIISp U HAKJIOHHAS.

I'eomerpruueckoe wmecto ToOYeK. buccektpuca yrima W CepeIMHHBIN
NEPHEHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTb M Kpyr, XOpJa M JuaMeTp, HuX CBOHCTBa. BzaummHoe
pacroJIOKEHHE OKPYXHOCTH U npsMoi. KacarenbHas u cekymas K OKPYKHOCTH.
OKpy)XHOCTh, BIIMCaHHas B Yroi. BnucaHHas W oONHMCaHHAs OKPYXHOCTH

TPEYroJbHUKA.
8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero nmpu3Haku U CBOMCTBA. YacTHBIE
Clly4au TMapajuiesiorpaMMoB (TIpSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €& CBOWCTBA U MPU3HAKH.
[IpssMoyroJsibHAs Tpanenusi.

Meron yaBoenusi meauansl. LlenTpanbHas cummerpus. Teopema dDaneca u
TEOpEMA O MPOIMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTrOJAbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKA.

[Tomobue TpeyrombHUKOB, KO3(pduimeHt mnonaodus. I[lpusHaku mogoOus
TPEYroiabHUKOB. [IprMeHeHne no1o0us Mpy pelieHur MPaKTUIECKUX 3a/1ay.



CpoiicTBa momaaeld reomerpudeckux ¢uryp. Dopmynsl A IUIOMIATA
TpeyrojibHUKa, Mapajuiesorpamma, pomda u Tpaneuud. OTHOIIEHWE IUIOMIaien
OI00HBIX PUTYP.

Brruucnenne nmiomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl Iludaropa mnpu pemenun
NPAKTUYECKUX 3a/au.

CHHyC, KOCHMHYC, TaHT€HC OCTpPOro yria MpsIMOYTOJIbBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIAECTBO. TPUTOHOMETPUUECKHE (PYHKIUU
yrioB B 30, 45 n 60°.

BnucanHble M LEHTpalbHBIE YIVIBI, YrOJI MEXIY KacaTreJIbHOW M XOPIOM.
Yrmel  Mexay XopaamMHM M CEeKyUIMMHU. BrnmcaHHble M ONHCAaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnonokeHue AByX OKpykHocrer. Kacanume

okpyxHocTei. OO1ue KacareabHbIe K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, KOCHHYC, TaHI'€HC YTJIOB oT 0 1o 180°.
OCHOBHOETPUTOHOMETPUUECKOETOXKAECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenue TtpeyrospHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemieHne mnpakTUYecKUX 3aJad C MCIHOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BENEHUH OTPE3KOB XOpA, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amuHa  (MOOyNnb)  BEKTOpa,  COHANpaBJEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJa BEKTOpaMu. PaznojkeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHatsl BekTOpa. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XK/ICHHSI IJTUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHHUS MPSMON U OKPYKHOCTH
B KOOPJIMHATAX, MIEPECEUECHNE OKPYKHOCTEN U MPSAMBIX. METO KOOpJAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTrOyroapHWKH. JlnmmHa okpyxkHocTH. ['pamycHas wu
paaviaHHas Mepa yria, BBIYUCICHHE JJIMH Oyr okpyxHocted. [Dlnomans kpyra,
CEKTOpAa, CErMEHTA.

JIBU>KeHUs TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (uryp (3jeMeHTapHbIe
npeacrasieHus). [lapannensusiii nepenoc. I[loBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS TMPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTEepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOHUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTeMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIIOJb30BAHUIO 3TUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

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

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMPEACTaBICHHEM O MAaTeMaTHUYeCKUX OCHOBaX (DyHKIIMOHMPOBAHUS
pa3IMYHbIX CTPYKTYp, SABJICHUI, MPOLENYp I'PaKJaHCKOro O0IIecTBa (HampuMmep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKHUX MPOOIIEeM, CBSI3aHHbIX
C MPAaKTUYECKUM MPUMEHEHUEM [IOCTUKEHUU HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUAMNOB B JIESITEILHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a]ad
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAaHUEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKWM3HHM JJISl YCIEITHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTHEM HEOOXOJMMBIX yYMEHUW, OCO3HAaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBUIYAILHON TPACKTOPUU OOPA30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K JMOIHMOHAJIHPHOMY ¥  3CTETUYECKOMY  BOCIPHAITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEHICHUH, pacCyKJIECHUW, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpE/ICTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YeJIOBEKa, MPUPOJBI U
oOIecTBa, MOHUMAaHWEM MaTEMaTUYECKONM HaykKh Kak c@epbl YeIoBeuecKou
NEATENBbHOCTH, 3TAalOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIM3AIWH,
OBJIAJICHUEM SI3bIKOM MATEMATHKW M MAaTEMAaTHYECKON KYJIbTYpPOil KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJACHUEM MPOCTEUIIIMMHU HaBbIKAMU MCCIEA0BATEIbCKOM
JEATENBHOCTH,



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHME KYJILTYPbI 310POBbA U
IMOLMOHATBHOI0 0J1ar ONmoJIy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEpPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOoBOro oOpa3a JKHU3HUM  (340pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIA pEXUM 3aHATHM W OTAbIXa, peryiaspHas Qunueckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
paBa Ha OIIMOKY M TaKOTO K€ MpaBa APYroro YeaoBeKa;

7) 3K0JIOTMYECKOE BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEMATHYECKUX 3HAHUM JJI PELICHUS 3a/1a4
B 00JIACTH COXpPAaHHOCTH OKpY)Karolled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM HMX BO3MOXHBIX MOCIEACTBHM sl OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
rJI00AJILHOTO XapaKTepa SKOJOTUYECKUX TPOOIEeM U MyTel UX peleHus;

8) amanTanmsa K M3MEHAOIUMCH YCJIOBUAM COLUUAJIBHOW M NPUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBHUSX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOE€M KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIIbHOCTh, B TOM YHCIIE
YMEHUE YYUTBhCS Yy APYrUX JOJEH, MpHoOpeTaTh B COBMECTHOH N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTUX;

HEOOXOAMMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIE
(bopMynHpoBaTh UJIEU, MIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUAX, B TOM YHUCIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30OB, TPEOYIOMIMIA KOHTPMEp, KOPPEKTUPOBAThH
OPUHUMAEMbIe PEIIeHUs] U JACUCTBUS, (POPMYIMpPOBaThL U OICHUBATH PUCKU U
MOCTeICTBUS, (POPMUPOBATDH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBblesiornueckueneicTBua:

e BBUIBIIITh U XapaKTEPHU30BaTh CYLIECTBEHHbIC MPHU3HAKH MaTeMaTHYECKHUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAY HOHATUIMH, (HOPMYIHNPOBATH
ONpEACNICHUs]  TOHATHI,  YCTaHaBIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(uUKalMi, OCHOBaHUS il OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (GOPMYIHpPOBaTH M  MpeoOpa3oOBbIBATh  CYKICHMUS:
YTBEpAMUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHBbIC, YacTHbIE W OOIIHue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeunsi B (akTaxX, MaHHBIX, HAOMIOACHUSIX W YTBEPKICHHSIX,
npeaaratb KpUTEPUU I BHISABJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JeNaTh BBIBOJBI C HCIIONB30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX W
MHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

pa3dupaTh JOKA3aTeIhLCTBA MaTEMAaTHUYECKUX YTBEPKIACHUH (MPSMBIC U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSTEIHHO HECJIOKHBIE JOKAa3aTeIbCTBA
MareMaTu4ecknX (aKTOB, BBICTpAaWBaTh APryMEHTAIUIO, MPHUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOWpATh CMOCOO pemieHus] y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbHIOUPATh HamOojiee MOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3zoBbleuccienoBaTebCKUEAEHCTBUA

UCIOJIb30BaTh BOIPOCHI KaK HMCCIIEJOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodiIemMy,
CaMOCTOAATEJIbHO ~YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POpMHpOBATH
TUIIOTE3Y, apI'yMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

OPOBOJUTh IO CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEH
MaTeMaTu4YecKoro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIY COOOI;
CaMOCTOSITETILHO (DOPMYIUPOBAaTh OOOOIICHHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEITONOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBIABIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALUU, JIaHHBIX,
HEOOXOUMBIX JUI PELICHUS 3a/]auu;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(POPMALIUIO PA3TIMYHBIX BUJIOB U (HOPM MpEICTaBICHUS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM U WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMH, HHOM TIpadukol U HX
KOMOMHAIIUSAMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALUK MO KPUTEPHSIM, MPEATOKECHHBIM
YUUTEJIEM WM CPOPMYIHUPOBAHHBIM CaMOCTOSITENILHO.

KoMMyHUKATHBHBICYHUBEPCAJbHbICYYeOHbICACHCTBHS:

BOCIPUHUMATH U (HOPMYIIMPOBATH CYXKJEHUSI B COOTBETCTBUH C YCIIOBUSIMU
U LETSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PELICHUS
3aJ1a4i, KOMMEHTUPOBATh MMOTYYEHHBIN pE3yibTar;

B X0J/1€ 00CYKJI€HUS 33/aBaTh BOIPOCHI MO CYIIECTBY 0OCYX/1a€MOU TEMBI,
po0JIeMbl, pelIaeMon 3a/1auu, BBICKA3bIBaTh UJEH, HAIEJICHHBIE HA MTOUCK
pElIeHUsl, COMOCTAaBISATh CBOM CYXKACHUS C CYXKICHUSIMHU JPYrux
YYaCTHUKOB JAHAJIOra, OOHAPY)KMBAaTh PA3JIMYME€ M CXOJACTBO MO3ULHUN, B
KOPpEKTHOU popme GopMyIHpoOBaTh pa3HOIIACHS, CBOM BO3PAXKEHNUS;
MPEACTABIATh pe3yabTaThl perieHus 3a/1auu, AKCIEPUMEHTA,
UCCIIEeI0BAaHUsS, TPOEKTA, CAMOCTOSITEIILHO BEIOMPATh (hOpMaT BBICTYIIJICHUS
C y4€TOM 3a/1a4 MPE3eHTAIMN U OCOOCHHOCTEH ayIuTOPHH;

MOHUMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAH/IHON U WHIUBUIYaTIbHOM
paboThI MPU pellIEeHNH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

MPUHUMATh 1€Jh COBMECTHOM NEATENbHOCTH, MIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloOThl, pacmpelnensiTb BHABI padOT, JI0roBapuBaThHCH,
00CYXXJIaTh TPOIIECC U PE3yNbTaT PadOTHI, 0000IATh MHEHHSI HECKOJIBKUX
JIFO/IEH;

y4acTBOBaTh B TpynmoBbIX ¢dopMax paboTel (0OCYXkIeHUsA, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U IPYTHUE), BBIOJHITH CBOIO YacTh paOOThI
U KOOPAWHHUPOBATH CBOM JIEWCTBUA C JPYrUMH 4YI€HAMU KOMAaH/IbI,
OLICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUS

Camoopranmzanmusi:

CaMOCTOSITEJIbHO COCTaBJIATH IIJIaH, aIrOPUTM pPELICHUs 3aJa4yd (WM €ro
4acTb), BbIOMpaTh CIOCOO pElIeHHs C Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUAaHTHI PEIICHUN ¢ YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTp 0J1b, MO OHAJIbHBINNHTE/ICKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTara
pEeLICHNUsT MAaTEMATUYECKOU 3a]1auH;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa AEATECIBHOCTU MOCTABICHHON LETU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JIOCTHXKCHHUS WJIM HEIOCTHKCHHS eI,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K koHiy oOydenuss B 7 KjIacceoOyqaromUiCs TMOIYyYUT CIECIYIOIINE
IPEIMETHBIE PE3YJIbTaThI:

PacriozHaBath UM3y4YeHHBIE TE€OMETPUUECKUE (DUTYpBI, ONPEENIiITh HUX
B3aMMHOE paclojokeHue, U300pakaTb T€OMETPUUYECKHE (UTypbl, BBIIOIHSITH
YepTeXKU MO YCIOBUIO 3anaud. M3MmepsTh JUHEHHbIE W YIJIOBbIE BEIMYMHBIL.
Pemate 3a1a4n Ha BBIYHUCIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Henate rpyOyl0 OLIEHKY JUHEHHBIX W YIJIOBBIX BEJIUYMH MPEAMETOB B
peaJIbHOM JKM3HHU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pa3smepbl 3THX
OO0BEKTOB M0 MOPSAKY BEIHUHHBI.

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

[lonp30BaThCsl MNpU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HCHOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 33/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHUS C HCIOIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsi TMPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEJIHaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYroJibHUKA, B PEICHUU T€OMETPUUECKUX 3a/1ay.

OmnpenensaTe napajuieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT
¢ HUMH cekymlas. Onpeaenars napauielbHOCTh MPSIMBIX C IMOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OAHOM MPSMOU JO TOUEK APYrou MPsSMOM.

PeraTe 3agaumn Ha KieTyaroil Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOJIUTh YHUCIOBbIE W OYKBEHHBbIE 3HAUCHMHS
YJIJIOB B TIEOMETPUYECKMX 3aJadyaX C MCHOJb30BAHWEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX IIpH
MIEPECEUEHNH JABYX MapajUIeNIbHBIX NPSIMBIX CeKylled. Pemare npaktuueckue
3a/1a4M Ha HAXOXKEHUE YTJIOB.

Brnagers NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeAesiTh
OHMCCEKTPHUCY yIJla U CePEIUHHBIN MEPIEHINKYIAP K OTPE3KY KaK T€OMETPUUECKHE
MECTa TOYEK.

®opMyIMpoBaTh ONPEAECICHHUS] OKPYKHOCTH M Kpyra, XOpIbl U AUaMeTpa
OKPYXHOCTH, TI0JIb30BATHCSI UX CBOMCTBAMHU. Y METh IIPUMEHSTh 3TU CBOMCTBA IPH
pELICHUH 33/1a4.

Brnagetr NMOHATHEM OINKMCAaHHOM OKOJIO TPEYrOJbHUKA OKPY>XHOCTH, YMETh
HaxonuTh €€ ueHtp. Ilomp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYrojibHUKAa [EPEeCceKaloTcss B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
NEPIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE.

Brnanere noHsTHEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BATHCA TEOPEMOU O
NEPIEeHIUKYISIPHOCTH KacaTelIbHOM U pajauyca, IPOBEAEHHOTO K TOUKE KaCaHUS.



[Tonb30BaThCsl MPOCTEHITUMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, ITOHUMATh
UX IPAKTAYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C MIOMOUIBIO UPKYIIS U
JIMHEVKH.

K xoniy oOyuenus B 8 KJjacceoOydaOmMACS TONYYHUT CICAYIOIIHE
MpeIMETHBIE PE3YJIbTAThI:

Pacnio3HaBath OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIL30BAThCSI UX CBOMCTBAMH MPH PEIICHUN TEOMETPUIECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM TEPECEUCHHUsS MEIMaH TPeyrojbHUKa (IeHTpa
Macc) B pelICHUH 3aady.

Bnagers noHsiTuEM cpeHEN JTMHUU TPEYrojibHUKA W Tpaneluu, MPUMEHSTh
UX CBOMCTBa NpHU pEHIEHUM TreoMeTpuueckux 3anad. llomb3oBarbesi Teopemon
dareca ¥ TEOPEMOI O MPONOPIIUOHATBHBIX OTPE3KAX, IPUMEHSITh UX JJI PEIICHUS
MPAKTUYECKUX 3a/a4.

[IpuMeHsATh MpU3HAKY MOA00US TPEYTOJIHbHUKOB B PEIICHUN T€OMETPHIECCKUX
3aj1ay.

[Tonb3oBathesi Teopemoit [ludaropa nist pemieHuss TEOMETPUYECKUX U
npakTudeckux 3agad. CTpouTh MaTEMaTUYECKYH0 MOJI€NIb B MPAKTHYECKUX
3aJ1ayax, CaMOCTOSITENILHO JIeJIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnanerp TOHATHMAMHU CHHyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKA. [1071h30BaThCs ITUMU TMOHATUSIMU JIJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Beraucnars (pazaudyHbIMU CIOCOOAMU) TUIOIIAb TPEYTrOoJdbHUKA U TLIOMIAIN
MHOTOYTOJIbHBIX ~ Quryp (MONB3ysach, TA€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOTydEeHHbIE YMEHHUS B TPAKTUUECKUX 3ajadax.

Branerp MNOHSATUSMM BIHUCAHHOTO M IEHTPAJIbHOTO YIJa, HUCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJaX MEXIY XOpJAaMu (CEeKYIIUMM) U YTIe MEXKIY
KacaTeIbHOW U XOPJOM MpHU pPellieHUH FTe€OMETPUUYECKUX 3a]1ay.

Bianers MmoOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBOICTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a7a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUUYECKHUE
MOJIENU JUTSl 33]1a4 PeasIbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIONINE BHIYMCICHUS
C TpUMEHEHUEM TMOA00US U TPUTOHOMETPHUH (TOJB3YSICh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 KJjacceoOydarOmMACS TONYUYUT CIEAYIOIIHNE
pEeAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIMH OCTPHIX YIJIOB, HAXOIUTh C WX
MIOMOIIBI0 PA3IMYHBIC AJIEMEHTHl MPSIMOYTOJLHOTO TPEYTOJIbHUKA («pelIeHue



MPSIMOYTOJILHBIX TPEYTOIBHUKOBY). HaxonuTh (C mOMOIIBI0 KabKYISTOPa) JITUHBI
Y yIJIbl J1J11 HETaOIMYHbIX 3HAUEHUH.

[Tonp3oBaThCcs (opMysnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [UISI HAXOXKJEHHUS COOTHOILICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS PA3IMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HX IpH
pELLIEHUU TeOMETPUUECKHUX 3a/1au.

Brnagetrs  moHsTHMsSMH  npeoOpa3oBaHUS ~— MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB NMOoA0OHBIX Guryp. [lonp30BaTbes cBOCTBaMH MOAOOUS TPONU3BOJIBHBIX
¢uryp, ymeTb BBIUHUCIATH JUIMHBI U HAXOOUTh YIVIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBOMCTBAa NOAOOMS B NPAKTUYECKUX 3aJadax. YMETb NPUBOJIUTH
MPUMEpPHI TOOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCS TEOpEMaMU O MPOU3BENECHUU OTPE3KOB XOPJ, O MIPOU3BEIECHUN
OTPE3KOB CEKYIIHX, O KBAJAPATE KACATEIHbHOM.

[Tonp30BaThCsl BEKTOpPaMH, MOHMMATh MX T'€OMETPUUYECKUN M (U3NYECKUI
CMBICJ, TNPUMEHSATh UX B pPEIICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaIIpHOE MPOM3BEIEHUE BEKTOPOB Il HAXOKICHHUSI IJTUH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B
PELICHUH T€OMETPUYECKHUX U MTPAKTUYECKUX 3a]1aU.

Bnaners MOHATHSAMM NPaBUIBLHOTO MHOTOYTOJIBHMKA, JUIMHBI OKPYKHOCTH,
JUTMHBI TYTU OKPY>KHOCTH W PaJiiaHHOM MEpbI yria, yMeTh BBIYMCIATH TUIOMIAIb
Kpyra u ero yacteid. [[puMeHsaTh noiaydeHHble YMEHHUS B MPAKTHYECKHUX 3a]a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUM (UTYpP, MPUMEHSATH JBHKEHUS
IJIOCKOCTU B IPOCTEUIIINX CIIydasiX.

[IpuMeHATh MONyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJIENH [l 3a7ja4 peanbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHMUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUYECKUX (PYHKUMH (HOJb3YSCh, TAE
HEO0O0XOUMO, KAIbKYIISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecrBoyacos DJIEKTPOHHBIE
Ne HaunmenoBaHnuepasueioB u (undpoBbic)
0/l | TeMIpPOrpamMmbl Bceero | Konrtpoubnbiepadorsl | IIpakTnyecknepadoTsl P
o0pa3oBaTe/bHbIEPECYPCHI
IIpocrelimme reoMeTpuIECKue
. bu6mmoreka [JOK
1 (GUrypbl 4 UX CBONCTBA. 14
https://m.edsoo.ru/7f415¢e2e
H3MepeHnereoMeTpuy eCKUXBEIHYNH
2 TpeyronbsHUKHN 22 1 Buomiorexa [TOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHbIE MpsSIMBIE, CYyMMa 14 | bu6motexa [IOK
YIJIOB TPEYT OJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTb U KpYT. 14 | bu6mmorexa LIOK
I'eoMmeTpuueckue nocTpoeHUs https://m.edsoo.ru/7f415¢e2e
bu6moreka [JOK
IT 7 4 1
> OBTOpCHIE, 000UICHNCIHANNI] https:/m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[TPOTPAMME




8 KUIIACC

KoanuecrBouacos DJIeKTPOHHbIE
Ne HaunMeHoOBaHMepa31ejioB U (undppoBbie)
n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPCHI
1 YeTbIpEXYTOJIBbHUKU 12 1 buomorexa [TOK
https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 IIPOIIOPLMOHANIBHBIX OTPE3KaX 15 1 bubamorexa LIOK
p pH P ’ https://m.edsoo.ru/7f417e18
0JJ00HBIE TPEYTOJIbHUKHU
[Tnomans. Haxoxnenue
3 IJIOMIAJEH TPEYT OJIbHUKOB U 14 | bu6mmoreka [TOK
MHOT'OYTOJIbHBIX (UTYP. https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUTyp
4 Teopema I[udaropa u Hagana 10 | bu6morexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTI1bl B OKPYKHOCTH.
Bnncannsle u onvcaHHbIe
but6moreka [JOK
5 YETBIPEXYT OJIBHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHocrei
6 [ToBTOpeHue, 0600IICHNE3HAHMI 4 1 Bromorexa [TOK
https://m.edsoo.ru/7f417¢e18
OBLIEE KOJIMYECTBO YACOB I10 63 6 0
I[TPOIT'PAMME




9 KUIIACC

KoanuecrBouacos DJIeKTPOHHbIE
Ne HaunMeHoOBaHMepa31ejioB U (undppoBbie)
n/n TEeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPCHI
Tpuronomerpus. Teopemsl
but6moreka [JOK
1 KOCHHYCOB U CUHYCOB. 16 1
https://m.edsoo.ru/7f41al2c
PemennerpeyroibHUKOB
[IpeoGpazoBanue mogodusi.
bu6moreka [IOK
2 Mertpudeckue COOTHOLICHUS B 10 1
https://m.edsoo.ru/7f41al2c
OKPY’KHOCTH
but6moreka [JOK
B 12 1
3 CHTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJMHATHI HA 9 | bu6motexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH.
bu6moreka [JOK
5 JInvHa OKpPY>KHOCTH M IUIOUIA/1b 8
N https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomaaen
6 JIBM>KEHUS TIIOCKOCTH 6 bubmiorexa [OK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHue, 0600IICHNHE, 7 ) bu6moteka [IOK
cHUcTeMaTH3anus 3HaHUI https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosmnuecrBo yacos Jlata JIEKTPOHHBIE
nupposbie
n/ | Tema ypoka Bcer | KonTpoubn IpakTuyeck | H3y4eHH
oOpa3oBare/ibHbIE
n 0 ble padoThI ue padoTsbl A
pecypcsl
https://m.edsoo.ru/cf37b
[TpocTeiimme reoMeTpudecKueo0bEeKThI 1 03.09.202 3 3DS HLEC800.IUEL I8
6 33
https://m.edsoo.ru/7c44ab
MHOroyroyJibHUK, JTIOMaHast 1 08.09.202 . 4DS HLEE800.M e
6 ag
CMexHbIE U BEPTUKAJIbHBICYTJIbI 1 10.09.202 lzlgps://m.edsoo.m/6abb53
6 28
CMeXHbIE U BEPTUKAJIbHBICYTJIbI 1 15.09.202 ?gtps://m.edsoo.m/Sbafbe
6 16
CMexHbIe U BEPTUKAJIbHBICYTJIIbI 1 17.09.202 Egps://m.edsoo.m/c4a576
6 ds
CMexXHbIE U BEpTUKATIbHBICYTIIbI 1 22.09.202 il;tps://m.edsoo.ru/59f32b
6 el
https://m.edsoo.ru/b25ad6
CMexHbIE U BEPTUKAJIbHBICYTJIbI 1 24.09.202 p 2ps HLECS00.IUD2E
6 62




https://m.edsoo.ru/7efd9f

8 CMexXHbIE U BEPTUKAJIbHBICYTJIbI 29.09.202 79
6 2

9 W3mepeHne TMHENHBIX U YTJIOBBIX BEJIMYUH, 01.10.202 https://m.edsoo.ru/31ef35
BBIYMCIIEHNE OTPE3KOB U YTJIOB 6 ab

10 W3MmepeHne TMHENHBIX U YTJIOBBIX BEJINYUH, 06.10.202 https://m.edsoo.ru/d3138a
BBIYMCIICHUE OTPE3KOB U YTJIOB 6 15

1 N3mepenre IMHENHBIX U YTJIOBBIX BEIUYHH, 08.10.202 https://m.edsoo.ru/7228de
BBIYMCIICHUE OTPE3KOB U YIJIOB 6 75

12 W3mepeHne TMHENHBIX U YTJIOBBIX BEJIMYUH, 13.10.202 https://m.edsoo.1u/263882
BBIYMCIIEHNE OTPE3KOB U YTJIOB 6 83

13 [Tepumetp u mom@ab GUryp, COCTABICHHBIX U3 15.10.202 https://m.edsoo.ru/313f3a
PSIMOYT OJIbHUKOB 6 f6

14 [Tepumerp u Tuomaab GUryp, COCTaBICHHBIX U3 20.10.202 https://m.edsoo.1u/685675
PSIMOYT OJIbHUKOB 6 44

15 [ToHsiTHE O paBHBIX TPEYrOJIBHUKAX U 9310202 https://m.edsoo.1u/6543{8
NEepBUYHBIC IPECTaBICHUS O PaBHBIX (hUTYypax 6 e

https://m. . 214

16 Tpunpr3HakapaBeHCTBATPEYT OJbHUKOB 03.11.202 Sgps S D =
6 28

17 TpurnpuszHakapaBeHCTBaTPEYT OJIbHUKOB https://m.edsoo.ru/aS6daf




05.11.202
6

https://m.eds00.ru/8c898d

18 TpunpuzHakapaBeHCTBATPEYT OJIbHUKOB 10.11.202 59
6 22
https://m.edsoo.ru/d 7baf
19 TpurnpuzHakapaBeHCTBATPEYT OJIbHUKOB 12.11.202 ] 2DS HLEE800.TUE D
6 12
20 TpunpuszHakapaBeHCTBATPEYT OJIbHUKOB 17.11.202 Ztgtps://m‘edsoo.ru/239887
6 as
21 TpunpuzHakapaBeHCTBATPEYT 0JIbBHUKOB 19.11.202 }21t9tps://m.edsoo.m/9bb244
6 22
2 [Ipu3HakupaBeH CTBANPSAMOYT OJIBHBIXTPEYTOJIbH 24.11.202 https://m.edsoo.ru/a8978b
HKOB Te
6
73 IIpr3HaKMpaBEHCTBANIPSAMOYT OJIBHBIXTPEYTOJIbH 26.11.202 https://m.edsoo.ru/6838bd
UKOB 37
6
24 CBOICTBO MeIMaHbI npiIMoyvronLHoro 01.12.200 https://m.edsoo.ru/feba23
TPEYroJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€ 6 71
75 CBOICTBO MEIMAHBI nprMoyfonLHoro 03.12.200 https://m.edsoo.ru/e77e5t
TPEYrOJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€ 6 76
PaBHOOEIpEeHHbIE U https://m.edsoo.ru/64cb4a
26
PaBHOCTOPOHHUETPEYTOJIbBHUKH 08.12.202 | de




[Ipu3Haku u CBOMCTBA PaBHOOEIPEHHOTO

https://m.edsoo.ru/daf992

27 10.12.202
TPEYroJbHUKA 6 66
)3 [Tpu3Haku u cBoiicTBa paBHOOEIPEHHOT O 15.12.202 https://m.edsoo.ru/3c498a
TPEYTOJIbHUKA 6 al
29 [Ipu3Haku 1 CBOWMCTBa PaBHOOEIPEHHOT'O 17.12.000 https://m.edsoo.ru/4a4597
TPEYTOJbHUKA 6 ba
30 HepasenctBa B reomerpuu 22.12.202 g:jtps://m.edsoo.ru/5c23c3
6 2d
31 HepaBencTtBa B reomeTpuu 24.12.202 1;t7tps://m.edsoo.ru/61bb5b
6 Sl
32 HepaBeHnctBa B reomerpuu 29.12.202 }llgps://m.edsoo.m/77e153
6 1D
https://m.edsoo.ru/2a12d1
33 HepaBeHncTBaB reomeTpuu 12.01.202 4 SDS fm.eudson. /2
7 4
34 [psiMOYTONBHBIN TPEYrOJbHUK C yriioMm B 30° 14.01.202 gtftps://m.edsoo.ru/cba738
7 dt
35 ITpsAMOyYTONIBHBIN TPEYTOJBHUK € YIiIoM B 30° 19.01.202 Dttt b 00

7

87




https://m.edsoo.ru/985d6b

36 KontponbHas padota o teme "TpeyroapHuku" 21.01.202 47
7 4/
https://m.edsoo.ru/e7al
37 [TapannenbHbIEIPAMBIC, UXCBOMCTBA 26.01.202 ) dDS ool
7 2d
https://m.edsoo.ru/829157
38 [IareritnoctynaTEBKIMIA 28.01.202 9 SDS fim.edso0.re/8291
7 25
Hakpect nexaiue, COOTBETCTBEHHBIE U
https://m.edsoo.ru/f8a72e
39 OJTHOCTOPOHHHE YTJIbI, 00pa3oBaHHBIC IPU 02.02.202 s
MEPECEUCHUH MTapaslleNIbHbIX MPAMBIX CEKyIIen 7 -
Hakpect nexamue, COOTBETCTBEHHBIC U
https://m.edsoo.ru/fd4576
40 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC TIPH 04.02.202 of
MIEPECEUECHNH MTapajuIeIbHbIX PSAMBIX CEKYIIen 7 -
Hakpect nexaiue, COOTBETCTBEHHBIE U
https://m.edsoo.ru/9bfbad
41 OJTHOCTOPOHHHE YTIIbI, 00pa3oBaHHBIC TIPU 09.02.202 14
MepPeCeUCHUH MapajuIeIbHBIX MPAMBIX CEKyIIen 7 _
Hakpect nexaiiue, COOTBETCTBEHHBIE U
https://m.edsoo.ru/dcf58e
42 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC TTPU 11.02.202 e
IIEPECEUYECHUH TapaJUICIIbHBIXIIPAMBIX CEKYIIEH 7 _
Hakpect nexaiiue, COOTBETCTBEHHBIE U
https://m.edsoo.ru/2a5b24
43 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHbBIC TIPH 16.02.202 6c
MEpPECEUEHUH MTapaslleNIbHbIX PAMBIX CEKyIIen 7 _
[Ipu3Hak mapauieIbHOCTH IPSIMBIX Yepe3
N N . https://m.edsoo.1u/6942f4
44 PaBEHCTBO PACCTOSIHUI OT TOYEK OJJHOM MPSAMOU 18.02.202 26
JI0 BTOPOU MpsAMOM 7 _
45 [Ipu3Hak nmapajsieIbHOCTH MPAMBIX YEPE3 https://m.eds00.ru/929568




PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU MPAMOKN 25.02.202 | fa
JI0 BTOPOM MPSIMO 7
https://m.edsoo. 5
46 CyMMayTIIOBTPEYTroJIbHUKA 02.03.202 87DS /m.edsoo.rufcaasPa
7 s/
https://m. . 1bl
47 CymMMayrioBTpeyrojabHHUKa 04.03.202 dt3tps im.edso0./t7 Th17
7 a3
48 BHemHueyrisITpeyrojibHuKa 09.03.202 191t1tps://m.edsoo.ru/b9223 L
7 21
49 BHemHueyrelTpeyrojibHuKa 11.03.202 }letps://m.edsoo.m/99eb28
7 24
50 KonTtponsHas pabora o reme "HapaJ'I'JIeJIBHLIC 16.03.202 https://m.edsoo.ru/9917da
psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA 7 72
https://m. .ru/64
51 OKpy>KHOCTb, XOpJbl U AMAMETP, UX CBOWCTBA 18.03.202 litps {fim.edso0.u/bde J6d
7 Ic
https://m.edsoo.ru/b7
52 KacaTtenbHast K OKpyXKHOCTH 30.03.202 8aDS bl
7 oa
53 OKpy>KHOCTb, BHUCAHHAS B YI'OJI 01.04.202 }11ttps://m.edsoo.m/ffcae61
7 1
https://m.edsoo.ru/98bbdf
54 OKpy»KHOCTb, BIMCaHHAas B yT Ol

06.04.202

fd




https://m.edsoo.ru/7aef28

55 [Tonsarue o 'MT, npuMeHeHue B 3agayax 08.04.202 db
7 dao
https://m. .ru/lcal
56 ITonste o 'MT, npuMeHeHue B 3axadax 13.04.202 7t2tps {fim.edsoo. ru/l e 183
7 12
57 buccexrpurca u cepeMHHBIN NEPIEHAUKY ISP 15.04.200 https://m.edsoo.ru/ef76e8
KaK T€OMETPUYECKHE MeCTa TOYEK . 2b
https://m. . Afof
58 OKpYKHOCTb, OITMCAHHASOKOJIOTPEYT OJIbHUKA 20.04.202 C:ps //m.eds00.r/56416
7 ce
59 OKpy’KHOCTb, OITNCAaHHAsIOKOJIOTPEYTOJIbHUKA 22.04.202 191t6tps://m.edsoo.ru/995231
7 26
60 OKpy>XHOCTb, BIIUCAHHAS B TPEYT OJIbHUK 27.04.202 2ttps://m.edsoo.m/335196
C
7 4c
https://m.edsoo.ru/76e866
61 OKpY>KHOCTb, BIUCAHHAs B TPEYT OJIbHUK 29.04.202 o4 PEAILECSO0SL 00
7 c4
https://m.edsoo.ru/263db
62 [IpocTelimme3agaunHanocTpoeHue 04.05.202 7CDS HLEE800.0 4
7 I
63 [IpocTeilinue3agadynHanocTpoeHue 06.05.202 Duspretnnedon il 2 Heel

7

b




KonrtponbsHas pabora o reme "OKpyXKHOCTb U

https://m.edsoo.ru/le2edc

64 1 11.05.202
Kpyr. ['eoMeTpuueckuenocTpoeHus" 7 15
65 HOBTopf:HI/Ie 1 0000111eHe 3HAaHUI OCHOBHBIX | 13.05.202 https:/m.edsoo.ru/ec47a8
MOHATHIM U METOJIOB Kypca 7 Kilacca 7 9¢
https://m.edsoo. 4
66 HTorosasikoHTpoJibHasipaboTa 1 18.05.202 . A e £
7 I3
67 HOBTopVeHI/Ie 1 000011ICHNE 3HAHUH OCHOBHBIX 1 20.05.202 https://m.edsoo.ru/86b372
MIOHATHM U METOJOB Kypca 7 Kilacca 7 Sa
68 HOBTOprI/Ie u 0000111eHe 3HAaHUI OCHOBHBIX | 75.05.202 https://m.edsoo.ru/49aed1
HOHATHI U METOIOB Kypca 7 Kiacca . 32
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




8 KUIIACC

Ne

n/
n

Temaypoka

KoaunuecTrBouacoB

Bce
ro

KoHnTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

Jarauzyq
eHHA

yieKTpOHHbIeU(pOBbICOOPa3OBAT
eJIbHbIepecypcChl

HapannenorpaMM, €ro
IMPU3HAKHU U CBOMCTBa

https://m.edso00.ru/f95299d8

[Tapaenorpamm, ero
IIPU3HAKHU U CBOWCTBA

https://m.edsoo.ru/dddedd25

[Tapannenorpamm, ero
MPU3HAKU U CBOMCTBA

https://m.edsoo.ru/77fd6d1d

YactHble cinydan
napajuiesorpaMMoB
(IpsAMOYT OJIBLHUK, pOMO,
KBaJpar), X IPU3HAKU U
CBOICTBA

https://m.eds00.1ru/94c¢93461

YacTHble cnyyan
napajuiesiorpaMMoB
(MIpsAMOYTOJILHUK, pOMO,
KBaJIpaT), UX MPU3HAKHU U
CBOMCTBa

https://m.edsoo0.ru/51911786

YactHble cinydan
napajiesIorpaMMoB
(IpsIMOYT OJIBHUK, POMO,
KBaJIpar), UX MPU3HAKU U
CBOWCTBA

https://m.edsoo.ru/27256434

Tpanenus

https://m.edsoo.ru/8ef16498




PasuoOOKas u

8 1 https://m.edsoo.ru/1b7b3ea8
MPSIMOYT OJIbHAATPANIELUU
P
9 aprobokas 1 https://m.edsoo.ru/be3cc4de
IpSMOYTOJIbHAs TPareuu
10 MeTtonynBoeHUsIMEAaHbI 1 https://m.eds00.ru/987cb6e8
11 I{eHTpanbHassCUMMETPUS 1 https://m.edsoo.ru/9fb2aace
K 0
12 " OHTPO?_IBHM pa OTa"HO reme 1 https://m.edsoo.ru/144684c5
YeTpIpEXYroJIbHUKU
Teopema Parneca u Teopema o
13 1 https://m.edsoo.ru/1f164baa
PO OPLIMOHAIIBHBIX OTPE3KaAX
14 CpenHsasanmmHuATpEeyr OJIbHUKA 1 https://m.edsoo.ru/Scaa551b
15 CpenHsasmuHUATPEYr OJIbHUKA 1 https://m.edso0.ru/27335f97
16 Tpanenus, e€cpenHsasIMHAA 1 https://m.edsoo.ru/e4935643
17 Tpanenusi, e€cpenHAATUHUSL 1 https://m.edsoo.ru/43c7b651
18 IIponoproHambHBICOTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopuroHaIBHBIEOTPE3KH 1 https://m.edso0.ru/537cf2b8
20 ITenTpMacc B TpeyrojabHUKE 1 https://m.edsoo.ru/5¢cfd32c4
21 [TonoOHBIETPEYTOTBHUKN 1 https://m.edsoo.ru/de9d4f1f
T 0
pp | - PHUPIBHAKAHOACDITHPEYTOL] https://m.edsoo.n/3d9d8817
BHUKOB
T 3HAKaog00 eyro
23 PHTPHSHARATIOAOOHATPEyTOT 1 https://m.edsoo.ru/65d233dd
BHUKOB
T 0
04 | - PHUPIBHAKAHOACOITHPEYTOL | https://m.edsoo.n/2ab3b872
BHUKOB
T 3HAKao00 eyro
05 | - PHTPHSHAKALOACOUAIPEYTOXL [y https://m.edsoo.ru/a87287f2
BHUKOB
26 [Tpumenenue nogodus mpu 1 https://m.edsoo.ru/4a8cbfdf




PEIICHUH MPAKTHYECKUX
3aJ1a4

KonrtponsHas pabota o teme

27 https://m.edsoo.ru/f5573351
"TTonoOHbIE TPEYrOJbHUKN"

28 CBoficTBAIIONAACHT COMETPH https://m.edsoo.ru/dcec5b8c
4eCKUXPUTYP
DOopMyITBI 1151 THTOIIAIHA

29 TPEYTOJIbHUKA, https://m.edsoo.ru/b91f44ea
napasuiesiorpaMma
DopMyJibl AJIs IIIOIIAINA

30 TPEYTOJIbHUKA, https://m.edsoo.ru/d58d8422
napajiesorpaMmma
DopMyIbl 11 TUIOMIAAN

31 TpPEYTOJbHUKA, https://m.edsoo.ru/d1¢c6¢f5b
napasuiesorpaMma
DopMyJIbl AJ1s TIIOIIAINA

32 TPEYrOJIbHUKA, https://m.edsoo.1u/958e8498
napajiesorpaMmma
DopMyTIBI TS TUTOMIA TN

33 TPEYTOJIbHUKA, https://m.edsoo.ru/2e5a5e9d
napasuiesiorpaMma

34 B ErTHCIICHH CILIOMAAICH CIOKE https://m.edsoo.ru/c19ff29¢
pIXpuryp
[Tnomanu duryp Ha

35 . https://m.edsoo.ru/c67fd599
KJIeT4aTon Oymare

36 [Tnomaannono6HBIXUTyp https://m.edsoo.ru/dc1e162f

37 [TnomamunonoOHbIXQUTYp https://m.edsoo.ru/1b83b7d3

38 3agauu ¢ https://m.edsoo.ru/7ababeed




MPAKTUYCCKUMCOJACPKaHUEM

39

3amauu ¢
MPAKTHYECKUM COJICPIKaHU EM

https://m.edsoo.ru/e1fab379

40

Pemrenune 3amay ¢ moMoIIbIO
METO/a BCIIOMOraTeIbHOMN
IJIOIA TN

https://m.edsoo.ru/f8fbc711

41

KonrtponrsHas paborta o teme
"IInomane"

https://m.edsoo.ru/4247ccd7

42

Teopema [ludaropa u eé
MPUMEHEHUE

https://m.edsoo.ru/1de9988f

43

Teopema I[Tudaropa u eé
PUMEHEHUE

https://m.edso0o0.ru/e8c9529b

44

Teopema [Tudaropa u eé
IIPUMEHCHUE

https://m.edsoo.ru/da7f91dc

45

Teopema [Tudaropa u eé
pUMEHEHUE

https://m.edsoo.ru/6a4fd62b

46

Teopema ITudaropa u eé
MPUMEHEHUE

https://m.edsoo.ru/398e21a6

47

Ornpenenenue
TPUTOHOMETPUIECKUAX
(GyHKIMI ocTporo yria
PSIMOYT OJILHOTO
TpeyroJibHUKa,
TPUTOHOMETPUYECKUE
COOTHOLICHUA B
MPSIMOYT OJIbHOM
TPEYTrOJIbHUKE

https://m.edso00.ru/5f57859b

48

OCHOBHOETPUTOHOMETPUYECK

https://m.edsoo.ru/3a89df6a




OCTOXICCTBO

49

OCHOBHOETPUTOHOMETPUUECK
O€TOXKJIECTBO

https://m.edsoo.ru/12127fc1

50

OCHOBHOETPUTOHOMETPUUECK
OETOX/IECTBO

https://m.edsoo.ru/15d3c665

51

KontponsHas paborta o teme
"Teopema I[Tudaropa u Hauana
TpUrOHOMETpUN"

https://m.edsoo.ru/22adb816

52

Bnucannsie u HCHTpPAJIbHBIC

YIJIbI, YTOJI MEXIY
KacaTeJIbHOM U XOpIoi

https://m.edsoo.ru/83f3el4d

53

Brnucannble 1 1IeHTpaJIbHbIE
YIJIBI, YTOJ MEXAY
KacaTeJbHOM U XOp0il

https://m.edsoo.ru/49a5642c¢

54

Bnucannsie n IECHTPAJIbHBIC

YIJIBIL, YTOJI MEXIY
KacaTeJIbHOM U XOp1oi

https://m.edsoo.ru/bec6aabe

55

VYrubl MeXAy XOpAaMH U
CEeKyLIMMH

https://m.edsoo.ru/d25ba946

56

VYrubl MEeXAY XOpAaMH U
CEeKyLIMMH

https://m.edso00.ru/85bb8bbe

57

BrnrcanHbie U onvcaHHbIE
YeThIPEXYT OJIbHUKH, UX
MPU3HAKU U CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

Bnucannsle u onyvcaHHbIE
YEeTBIPEXYT OJIbBHUKH, X
IIPU3HAKH U CBOWCTBA

https://m.edsoo.ru/5d95fale

59

Bnucannbie 1 onrcaHHbIC

https://m.eds00.ru/857¢578b




YEThIPEXYT OJIBHUKH, X
MPU3HAKHA U CBOKCTBA

60

[IpuMeHeHue CBOWCTB
BIUCAHHBIX U OMHCAHHBIX
YETBIPEXYT OJIBHUKOB MPHU
pPEIIEHUH I'eOMETPUUECKUX
3a1a4

https://m.edsoo.ru/c753c21a

61

[IpuMeHeHue CBOWCTB
BIUCAHHBIX U OMHCAHHBIX
YETBIPEXYT OJIBHUKOB ITPHU
pELIEHNH FeOMETPUYECKUX
3a1a4

https://m.edsoo.ru/77caflad

62

Bzaumnoe pacnonoxenue
JIBYX OKPY>KHOCTEH, 001Ine
KacaTeJIbHbIE

https://m.edsoo.ru/22357ffa

63

KacanuneokpyxHocren

https://m.edso0.ru/9ddff952

64

KonTtponsHas pabora o teme
"VT1BI B OKPY’KHOCTH.
Brnucanuble n
OINMCAHHBICYETHIPEXYTOJIbHUK

u

https://m.edsoo.ru/f319755d

65

IToBTOpEHME OCHOBHBIX
MOHSATUIA U METO/IOB KypCOB 7
u 8 KJj1accoB, 0000IIIeHIE
3HaHUU

https://m.edsoo.ru/2359¢e4 1e

66

IToBTOpEHKE OCHOBHBIX
MOHSITUN U METOJIOB KYpCOB 7
n 8 KJj1accoB, 0000IIIeHIE
3HAHUU

https://m.edsoo.ru/73d611fd9




67 HToropasikoHTpoJIbHasipaboTa 1 https://m.edsoo.ru/7482fa88
IToBTOpEHKE OCHOBHBIX
6g | MOMATHI U MCTONO0R Kypeos 7 | https://m.edsoo.ru/e464967b
U 8 KJ1accoB, 0000IIIeHIE
3HAHUUN
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

Ne KosnuecrBouyacos
aTan3yu JJIeKTPOHHBIEN(PPOBLICOOPA3OBAT
I Temaypoka Bce | KonTpoibHbie IIpakTHyeckue A y P p P
eHMs eJIbHbIepecypChl
/ ro padoThI padoThI
n
Onpenenenue
1 TPUTOHOMETPUYECKUX 1 https://m.edsoo.ru/b3c64e7c
¢dbynkuii yriaos ot 0° qo 180°
2 DopMyNBIIPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 TeopemakoCHHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopemakoCHHYCOB 1 https://m.edsoo.ru/69¢32eb3
5 TeopemakoCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 TeopemacunycoB 1 https://m.edsoo.ru/e9 1bad49
7 TeopemacuHycoB 1 https://m.edsoo.ru/ffc3c8bd
8 TeopemacuHycoB 1 https://m.edsoo.ru/67e612cl
H
9 AXOICLICHIE JUTHH CTOpOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYHH YTJIOB TPEYTOJBHUKOB
10 PewienneTpeyroibsHUKOB 1 https://m.edsoo.ru/2f985b58
11 PelienneTpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 PeuienneTpeyroiabHUKOB 1 https://m.edsoo.ru/9e4e293d
13 PemienneTpeyroibHUKOB 1 https://m.eds00.ru/9557249d
[IpakTHueckoe npuMeHEHu e
14 1 https://m.edsoo.ru/bdc72cbl
TEOPEeM CHUHYCOB U KOCHHYCOB
I1
|5 | ~ PAKTITICCKOC HPHMCEHENHE 1 https:/m.edso0.ru/7197fb99
TEOPEeM CHUHYCOB U KOCHHYCOB




16

KonrponpsHas pabora o reme
"Pemenue TpeyroJbHUKOB"

https://m.edsoo.ru/e784c943

17

[Tonsitue o
peoOpa3oBaHUUTIONOOUS

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHBICIIIEMEHTBHITIO
NOOHBIX(UTYp

https://m.edso00.ru/b6c9917d

19

COOTBETCTBEHHBICIJICMECHTHIIO
TOOHBIXPUTYP

https://m.edsoo.ru/15a8fba3

20

Teopema o npoussBeneHUn
OTPE3KOB XOpJI, TEOPEMA O
IIPOU3BEIECHUH OTPE3KOB
CEeKyIlMX, TEOpeMa O KBaJipaTe
KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa o mpou3BeeHUN
OTPE3KOB XOpJ, TEOPEMA O
MIPOU3BENCHUU OTPE3KOB
CEKYILHX, TEOpEMA O KBaJpaTe
KacaTeJbHON

https://m.edsoo.ru/f22f5b5f

22

Teopema 0 npoun3BecHUN
OTPE3KOB XOpJI, TEOPEMA O
IIPOU3BEIECHUH OTPE3KOB
CEeKyIllMX, TEOpeMa O KBaJipaTe
KacaTeJIbHOU

https://m.eds00.ru/834b9462

23

[Ipumenenue TeopeM B
PELIEHUH T€OMETPUUECKUX
3a1au

https://m.edsoo.ru/l1c13d2d7

24

IIpumenenue TeopeM B
PELIEHNH IeOMETPUUECKUX

https://m.edsoo.ru/17b7b4d4




3aJa4

25

[IpumeneHue Teopem B
pPEIIEHNH T'eOMETPUYECKUX
3a1a4

https://m.edsoo.ru/af72d448

26

KonTtponsHas pabora o reme
"TIpeob6pazoBanue TOJOOHS.
MeTpruuecKkuecoOTHOLIEHUS B
OKpyxHOCTH"

https://m.edsoo.ru/da5138ee

27

Omnpepenenne BEKTOPOB.
duznyeckui u
FEOMETPUYECKUI CMBICI
BEKTOPOB

https://m.edsoo.ru/53a4c485

28

Cro)xeHue 1 BBIYUTaHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha 4UCIIO0

https://m.edsoo.ru/d5c¢7dc9e

29

CioxeHue 1 BEIYUTAaHUE
BEKTOPOB, YMHO)KEHHE BEKTOPA
HAa YUCIIO

https://m.edsoo.ru/5fc8e3ef

30

CioxeHue 1 BEIYUTAaHUE
BEKTOPOB, YMHOXKECHHE BEKTOPA
Ha YUCIIO

https://m.edso0.ru/b66195d4

31

PaznoxxeHue BCKTOpA I10 IBYM
HCKOJIJIMHCAPHBIM BECKTOpPaM

https://m.edsoo.ru/d57fedf3

32

KoopaunateiBekTopa

https://m.edsoo.ru/393e5532

33

CkansipHoe npousBeeHue
BEKTOPOB, €0 IPUMEHEHHE IS
HaXO0XJAEHUs JJIUH U yTJIOB

https://m.edsoo.ru/4c2c7ae3

34

CxkansipHoe mpou3BeicHUE

https://m.edsoo.ru/6e5f3e8d




BCEKTOPOB, €TI0 IPUMCHCHUEC IJI
HaXO0XJICHUS JJIUH U YI'JIOB

Pertenue 3amay ¢ mOMOIIBEO

35 https://m.edsoo.ru/7788ed68
BEKTOPOB

36 | | CUICHHE SAKA ¢ NOMOIEIO https:/m.edsoo.ru/b1d59d28
BEKTOPOB

37 Hpmveriertite BeKTOpOB A1 https://m.edsoo.ru/8faeee39
petieHus 3a1a4 GU3NKH

38 Konrponwiias paora 1o reme https://m.edsoo.ru/181256¢b
"BekTopsr"

39 JleiapTOBbI KOOPAHMHATEI TOMEK https://m.edsoo.ru/6a4cbbba
Ha IJI0CKOCTH

40 VYpaBHeHHenpsmMon https://m.edsoo.ru/cd67f435

41 VpaBHeHU ETIPSAMO https://m.edsoo.ru/c2723581

42 VYpaBHEHUEOKPYKHOCTH https://m.edsoo.ru/d858d33e
KoopaunaTtsl Touek

43 MepEeCeYEHUs OKPYKHOCTH U https://m.edsoo.ru/76b1be7d
IPsIMOi
MeTox KOOpIMHAT TPU

44 pEIIEHNH I'eOMETPUYECKUX https://m.edsoo.ru/2fc365¢5
3a/1a4, MPAaKTUYECKUX 3a1a4
MeTton KoopAMHAT pU

45 pEIIEHNH IeOMETPUYECKUX https://m.edsoo.ru/e12ca595
3a/1a4, MPaKTUYEeCKUX 3a7a4
Meron koopauHaT npu

46 PELIEHNY T€OMETPUUECKUX https://m.edsoo.ru/cdca5a96
3a/1a4, MpaKTHYEeCKUX 3a71a4

47 KonTtponsHas pabota o reme https://m.edsoo.ru/e254eff4




"JlexkapTOBBI KOOPAMHATHI Ha

njockocTu"
IIpaBunbHBIE
48 MHOTOYT'OJTbHUKH, BEIYU CIICHH € 1 https://m.edsoo.ru/5733b612
UX DJIEMEHTOB
49 Yucio . JNIMHAOKPYKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucino n. J{1MHA0KpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JnmMHagyruoKpyKHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panunannasmepayria 1 https://m.edsoo.ru/d885149f
ITnoma, a, CEKTOpa,
53 HOMAABEPYE Krop 1 https://m.edsoo.ru/984c824¢
CerMeHTa
IT
54 HOTIAZRPYTa, CORTopd, 1 https://m.edsoo.ru/729f9dda
CerMeHTa
IToma, a, CEeKTOopa,
55 HOMAAEPYT Krop 1 https://m.edsoo.ru/f76de8ab
CerMeHTa
I1
56 | oaeo 1 https://m.edsoo.ru/376d67dd
JBH)KEHUUTLIIOCKOCTH
I -
57 ApAITIEAPHRIICPEROC, 1 https://m.edsoo.ru/5e85661a
MOBOPOT
H -
58 ApAIICHEHBIHIEPEHOC, 1 https://m.edso0.ru/9443 1449
IIOBOPOT
I o
59 ApALIBIRERITICPEHOE, 1 https://m.edsoo.ru/2balc265
IIOBOPOT
n o
60 ApAILICIILHBIHIIEPEHOE, 1 https:/m.edsoo.ru/af48c48e
MOBOPOT
IIpumenenue CHU
61 | | PYIMICHEHHC ABIGECHIH PH 1 https:/m.edsoo.ru/ff7d8897

pelIeHnH 3a1a4
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KonrponpsHas pabora o remam
"[IpaBuiibHBIC
MHOTOYTOJIbHUKU. OKPYKHOCTh
. JIBIOKEHUATIIOCKOCTH "

https://m.edsoo.ru/ele8aela

63

[ToBTOpenue, 0000IICHNE,
cucreMatTmusalnus 3HAHUU.
I/I3MepeHI/Ie TCOMECTPUICCKHX
BeJIMYUH. TpeyrobHUKN

https://m.edsoo.ru/72edal 63

64

[ToBTOpenue, 00006IICHNE,
CHCTEeMaTH3als 3HAHUH.
[TapannenbHbie U
MEPIICHIUKYJIIPHBIE IPSIMbIC

https://m.edso0.1u/92569f1e

65

[ToBTOpeHue, 0000IICHHE,
cUCTeMAaTU3ala 3HaHUN.
OKpy>XHOCTb U KpPYT.
['eomeTprdecKuenocTpoOeHHUs.
VYTIIBl B OKPYKHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpeHue, o6odIICHNE,
CHCTEMAaTH3aIls 3HAHUH.
BrucanHble 1 ONMMCaHHbBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB

https://m.edsoo.ru/5b4988db

67

HToroBasikoHTpobHasipaboTa

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, 0000IICHNE,
cUcTeEMaTU3alUI3HAHUN

https://m.edsoo.ru/2346d284

OBIIEE KOJIMYECTBO YACOB
I1O ITPOTPAMME

68







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

7 KIIACC

Koanposepsiemorope3syJjabrar
a

IIpoBepsiemMbie peAMeTHBIC Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTEJIbHON NPOrPAMMBI
OCHOBHOI'0 001Ier0 00pa3oBaHus

I'eomerpus

6.1

Pacnio3HaBaTh WM3y4YeHHbIE T€OMETpUYECKHE (HUTYPHI,
OTIpeNeNsATh X B3aUMHOE PACIOJIOKEHHE, N300paxaTh
reoMeTpudeckre (UTypbl, BBIIOIHATH YEPTEKU 10
YCIOBUIO 3a1aud. V3MepsATh JMHEHHBIE U YIJIOBBIE
BeIMUMHBL. PemaTe 3agauuM Ha BBIYHUCICHUE [JIUH

OTPE3KOB U BCJIIMYHH YI'JIOB

6.2

Henatp TpyOyr0 OIEHKY JIMHEHHBIX U  YIJIOBBIX
BEJIMYHMH TPEJAMETOB B PEATHHOU J>KH3HHU, Pa3MEpoOB
MIPUPOIHBIX 00BEKTOB.
PaznuyaThpazMepbId THX00bEKTOBIOMOPSAKYBETUYHH

bl

6.3

CTpouTh UepTEXKH K TECOMETPUUECKUM 3a/1adyam

6.4

ITonp30BaThCs IIpU3HaKaMH PaBCHCTBA
TPCYI'OJIbHUKOB, HCIIOJIb30BATh IIPHU3HAKH U CBOMCTBaA

paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PELIEHUH 3324

6.5

HpOB OJUTH JJOITNYCCKHEC pacCyKaACHUA C

HCIOJIb30BAHUCM I'COMETPUICCKUX TCOPEM

6.6

ITonp3oBaThCs MPU3HAKAMHU paBEHCTBA
PSAMOYT OJIbHBIX TPEYT OJIbHUKOB, CBOWCTBOM
M€JIMaHbl, MPOBEIEHHOM K TUIIOTEHY3€
NpPSMOYTOJILHOTO ~ TPEYroJibHUKa, B  PEIICHUU

TCOMECTPUUCCKUX 3aaa4d

6.7

Onpenensate MapajuIeNbHOCTh TPSAMBIX C TOMOIIBIO
yIJaoB, KOTOpble O0pa3yeT ¢ HHUMH CeKyIias.

OHpC}ICJ’IHTB mapajiyiCJIbHOCTb MNPAMBIX C ITOMOIIbBIO




paBEHCTBA PACCTOSIHUM OT TOYEK OJHOW IPSMOM 10

TOUYEK JIPYTrof NpsIMOU

6.8

Pemiats 3aaun Ha KieT4aTon Oymare

6.9

IIpoBOAUTE BBIYMCIEHUS M HAXOAWUTb YUCIOBBIE U
OyKBEHHBbIE 3HAUY€HHUSA YIJIOB B T'E€OMETPUUYECKUX
3aJayax C  HCIOJb30BAHMEM  CYMMBI  YIJIOB
TPEYrOJIbHUKOB U MHOI'OYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX NMPU MEPECEUCHUH JIBYX MapaslieTbHBIX
MIPSAMBIX CEKYIIIEH.

PGH_IaTBHpaKTI/I‘IGCKI/I €3aJaYMHAHAXO0XICHUCYTJIOB

6.10

Brnagets MOHATHEM T'E€OMETPUYECKOIO0 MECTa TOYEK.
YMeTh omnpenensaTh OUCCEKTPUCY yria U CepearuHHbBIN
HNEepHEeHANKYJISP K OTPE3KY KaK FEOMETPUUECKUE MecTa

TOYCK

6.11

dopMyIMpoOBaTh ONPENEICHHUS OKPYKHOCTH U KpyTa,
XOpI[I)I nu )maMeTpa OKPY)KHOCTI/I, IIOJIB30BAaThCA HUX
CBOMCTBaMH.

YMeTbIPUMEH IThITH CBOM CTBAIl PUPELLICHNM3A1aY

6.12

Bragete NOHATHEM ONMCAHHONW OKOJIO TPEyroJIbHHUKA
OKPYHOCTH,  YM€Tb  HaxOAUTb €€  LEHTp.
[Tonp3oBaThCsi (pakTaMu O TOM, UYTO OHMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOUYKE, U
0 TOM, 4TO CEPEIUHHBIE MEPICHAUKYIIIPEI K CTOPOHAM

TPCYIr'OJIbHUKA IICPCCCKAOTCA B OJIHOM TOYKE

6.13

Brmagets mNOHATHEM KacaTeNbHOM K OKPYXKHOCTH,
IIOJIb30BATbC  TEOPEMOM O IEepPHEHIUKYJSIPHOCTH
KacaTelIbHOM M paaumyca, HIPOBEJEHHOIO K TOUYKE

KaCaHusA

6.14

ITonp30oBaTbCAd  NPOCTEHIIMMU  I€OMETPUYECKUMH

HCpaBCHCTBaAMHU, IOHUMATb UX HpaKTI/I‘ICCKI/If/’I CMBICJI

6.15

HpOB OJWUTH OCHOBHBIC T'€COMCTPUUCCKHUEC ITOCTPOCHHUS C

MMOMOMIBIO MUPKYJIIA U JIMHENKH

8 KUIIACC




Koamnposepsiemorope3yiabT

aTra

IIpoBepsieMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHA
OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOT'O
001ero oopa3oBanus

I'eomerpus

6.1

Pacnio3HaBaTh OCHOBHEIC BHJIbI quBIpéXyFOHBHI/IKOB, nux
OJICMCHTBI, ITOJB30BAaTHCA HMX CBOMCTBAMH IOpHu pPCIICHUU

rCOMCTPUYICCKUX 3a/1a1

6.2

IIpumeHsAT, CBOMCTBA TOYKM IIEPECEUYCHUs MEIUaH

TpeyroJibHUKA (IIEHTPa Macc) B PEIICHUH 3a7a4

6.3

Brmagets NOHATHEM CpeIHEW JIMHUM TPEYrOJIbHUKA U
Tpalleluu, IPUMEHATh HUX CBOWCTBA IPU PELICHUU
reoMeTpudeckux 3anad. [lomp3oBarecs Teopemon Paieca
Y TEOPEMO O IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh

HUX I pCHICHUA ITPAKTHYCCKUX 3a/1a4

6.4

[IpuMeHAT, NpU3HAKM [OJO0MS TPEYroJbHUKOB B

PCIICHUN I'COMCTPUYCCKUX 3aaa4

6.5

[Tonp3oBaThcst Teopemoit Iludaropa nns pemieHus
TCOMECTPUUCCKUX HW TIPAKTUUYCCKUX 3aaad. CTpOI/ITL
MAaTeMaTUYCCKYI0 MOZACIb B IIPAKTHYCCKHUX 3aJadax,
CaMOCTOATCIbHO JA€JIaTb ‘{CpTé)K n HaxXoJUuThb

COOTBCTCTBYIOIUC AJIMHBI

6.6

Brmagetp NOHATHSMH CHHYCa, KOCHHYCa M TaHIEHCa
OCTpPOrOo  yrja  HpsSMOYIOJIBHOIO  TPEYrOJbHUKA.
I101630BaTHCAI TUMHUIIOHA TUAMHU ISP ELICHUATIPAKTUYECK

nxs3aagad

6.7

Bbruncnsate  (pa3nuuHbIMM - crioco0amMH)  IUIOLIAAb
TPEYrojbHHKa U IUIOM@AH MHOTOYTOJbHBIX  (UTYp
(monp3ysich, TAe  HEOOXOAMMO,  KaJbKYJISTOPOM).

[IpuMEHATBIIONYyYEHHBIEYMEHUS B IPAKTUYECKUX3ada4ax

6.8

Brnaners MOHSATHSMU BIHCAHHOTO M I[EHTPAIBLHOrO YIJIa,
MCIOJIb30BaTh TEOPEMbl O BIMCAaHHBIX YIJax, yriax
MEXIy XopAaMu (CEeKyLIMMH) U yIiie MeXIy KacaTelbHOU

Y XOPJIOM IIPH PELIEHUN T€OMETPUYECKUX 3a7a

6.9

Brmagets IOHATHEM ONMCAaHHOTO YETHIPEXYTOJIbHUKA,




IMPUMCHSTH CBOMCTBA OITMCAHHOTO ‘-IGTLIpéXYTOJ'IBHI/IKa

IPU PELIEHUH 3a1a4

6.10

[IpuMeHATh ONyYEHHBIE 3HAHUSI HA IIPAKTUKE — CTPOUTH
MaTeMAaTUYECKHE MOJENH ISl 3a7a4 pealibHOM KU3HU U
MPOBOIUTH COOTBETCTBYIONIHNE BBIYMCIICHUS c
MPUMEHEHUEM TMOA00UsS U TPUTOHOMETPUU (IIOJB3YSCh,

r7Ie HE0OXO0ANUMO, KAIbKYJIATOPOM)

9 KIIACC

Koanposepsiemorope3syJib
Tara

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTO
0011ero oopa3oBaHusi

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIUA OCTPHIX VIJIOB,
HaXOQUTh C WX TOMOIIBI0 Pa3IUYHBIC JJIEMEHTHI
MPSIMOYT OJILHOTO TpEeyroJbHHUKA («pemienue
MpSMOYTOJIbHBIX ~ TPEeYyrojbHUKOBY»).  Haxomute  (c
MOMOINBI0  KalbKYJSITOpPA)  IJMHBI W yIJIBI IS

HETA0IMYHBIX 3HAUECHHHN

6.2

[Tonp3oBaThcss (opMmynaMu TNpPUBEIEHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUIA HAXOXKICHUS
COOTHOIICHUI MEXIY TPUTOHOMETPUY ECKUMU

BCJIIMYMHAMU

6.3

Ucnonb3oBaTh TEOpEMbI CHHYCOB M KOCHHYCOB JIJIS
HaXOXJEHUS  Pa3JMYHBIX JJEMEHTOB  TPEYroJbHHKA
(«pemreHue  TPEYroJbHUKOB»), MPUMEHATH WX IpHU

PCHICHUHU TCOMETPHUUICCKUX 3aaa4

6.4

Bnanetp  moHsATMSAMM  TpeoOpa3oBaHUS — MOJ00MS,
COOTBETCTBEHHBIX ~ JJIEMEHTOB  MOJOOHBIX  Quryp.
[Tonp30BaThcss  cBOMCTBAMM MOAOOUS  MPOU3BOJIBHBIX
¢buryp, ymMeTb BBIYMCIATH JJIMHBI M HAXOAWUTH YIJIBI Y

nonobubIX  Quryp. I[lpumensTs cBoiicTBa momodus B




IMPAaKTUYCCKUX 3ajja4vax. YMeThb INPpUBOAUTL IIPHUMCPBI

MOJI00HBIX (PUTYP B OKPYKAKOIIEM MHUPE

6.5

[Tonb30BaThCs TEOpEeMaMH O TMPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUU OTPE3KOB CEKYIIUX, O KBajaparte

KacaTenbHOMI

6.6

[Tonp30BaThCsl BEKTOpAMHU, TIOHUMATh UX F€OMETPUUECKUI
U (QU3NYECKUd CMBICI, TPUMEHSATh HX B PEIICHUU
F€OMETPUYECKUX u buznUecKnx 3a/1ady.
[IpuMeHATHCKaIApPHOEN POU3BEAEHUEBEKTOPOBIIITHAX O]

CHUAJIMH U YI'JIOB

6.7

ITonp30BaThCS MCTOAOM KOOpPAMHAT HaA IJOCKOCTH,
IIPUMCHSATH €ro B peuieHun TCOMETPHUICCKUX u

IMPAKTUYICCKUX 3aaa4

6.8

Bragetp MNOHATHAMM NPAaBUIBHOTO MHOTOYT OJIBHHKA,
JUIMHBl ~ OKPYXXHOCTH, JJIMHBI JYTU OKDPYXHOCTH U
pazvaHHOM MEpBI yria, yMETb BBIYUCISAThH IUIOIAAL KpyTa
n ero yacred. IIpumeHATBIONYyYEHHBIEYyMEHUS B

IMpaKTHYCCKUX3aaadax

6.9

HaxomuTh ocu wiaM  LEHTpHl cUMMeTpuu  Quryp,

MNPpUMCHATDH JIBHKXCHUS ITIJIOCKOCTU B HpOCTeﬁHIHX Cliydasax

6.10

[IpumeHsATh MOoJydyeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTH
MaTEeMaTUYECKUE MOJEIU AJA 3a1ad peajbHOM KU3HU U
MIPOBOJIUTH COOTBETCTBYIOLINE BBIYUCJICHUS c
MIPUMEHEHUEM TO100M U TPUTOHOMETPUUECKUX (PyHKLMM

(monb3ysich, TIe HEOOXOIUMO, KaJIbKYyJIATOPOM)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblIiidIeMeHTCOAEPKAHUS
6 I'eomerpus
HavanbHble moHATUA reomeTpun. Touka, npsiMasi, OTpe30K, Jyd. Yroi. Bunsl
6.1 yrioB. BeprukanbHele W cMexHBIE YIUIbl. buccekrpucayria. Jlomanas,
MHOTOyToJIbHUK. [lapajuienbHOCTD U TEpIEeH JUKY I PHOCTBIIPIMBIX
6.2 CummMmetpuunbie ¢purypsl. OcHOBHBIE CBOWCTBA oceBOil cumMeTrpuu. [Ipumepsl
' CUMMETPHH B OKPYXKAIOLIEM MUpE
63 OCHOBHBIE MOCTPOEHHUS C MOMOILIBIO LMPKYJA U JIMHEWKU. TpeyroyibHUK.
' BricoTa, Mennana, OMcceKTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBII W paBHOCTOPOHHMH  TpeyrojbHHKUA. HepaBeHCTBO
' TpEeyroJibHUKa
6.5 CaoiicTBa u MIpU3HAKU paBHOOEIPEHHOTO TPEYTOJIbHUKA.
' IIpu3HakupaBeHCTBATPEYT OJILHUKOB
6.6 CBoiicTBa M NMPHU3HAKU NapajuieabHbIX NpsAMbIX. CymMMa YIJIOB TPEYrOJbHUKA.
. BremHue yrisl TpeyrojbHUKa
[IpssmoyronbHbi  TpeyrosbHUK. (CBOMCTBO MeAMaHbl MPSIMOYTOJIbHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOU K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBANPAMOYT OJbHBIXTPEYT OJIbHUKOB.
[IpsiMoyronbHBINTPEYT 0JIBHUK C yTiI0M B 30°
HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYT OJIbHUKA, HEPABEHCTBO O IJIMHE
6.8 JOMaHOM, Teopema o OoJibllieM yriie M OoJiblIeld CTOPOHE TpPEYroJbHHKA.
[lepnenaukynsap ¥ HaKJIOHHAA
6. I'eomerpuyeckoe MecTto TOoueK. buccekTpuca yrima ©W  CepeIUHHBIN
' NEPIEHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK
OKpy)XHOCTb M Kpyr, Xopla M JAuaMmMeTp, HX cBoicTBa. B3aumHoe
6.10 pacnoNo)KeHUue OKpykHocth M npsMmou. KacarenpHas u  cekymas K

OKPY>KHOCTH

6.11

OxpyXHOCTb, BINMCaHHas B yroy. BrnucaHHas M oNnMcaHHAas OKPYKHOCTU

TPEYroJIbHUKA




8 KUIIACC

Kon IIpoBepsieMbliiaIeMEHTCOAEPKAHUSA

6 ['eomerpus

6.1 YeteipéxyronpHuky. [lapamienorpamm, ero npu3Haku U CBOKWCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X IPU3HAKU U CBOMCTBA

63 Tpamenusi, paBHOOOKast  Tpameuusi, e  CBOWCTBA W IPU3HAKH.
. [IpsimoyronbHasTpanenus

64 Meron ynBoenuss meauansl. llentpanbHas cummerpusi. Teopema Daneca u
' TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KAX

6.5 Cpennue IMHUM TPEYroJIbHUKA U Tpaneuuu. LlenTpmaccTpeyroipHuka

6.6 [TonoOue TpeyronbHukOB, Ko3¢pduuueHT moxodbus. IlpusHaku mnonoOus
. TpeyroiabHUKOB. [IpuMeHeHnenon00uAnprpelIeHuUITPaKTUY €CKUX3a1a4

6.7 @dopmyIbl A1 IUIOLIAIK TPEYTOJIbHUKA, TapajulesiorpaMma, poMOa U Tparnenuu

6 CpoiicTBa TuIOHmaAeH reoMeTpudeckux ¢uryp. OTHOIICHHE TIUIOIIACH
8 NOJO00HBIX QUTYD

6.9 Brruncnenne miomanei TpeyroJbHUKOB U MHOIOYTOJBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MPAKTHYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa HIpPSIMOYIOJbHOI'O TpPEYrOJbHHUKA.
6.11 OCHOBHOETPUTOHOMETPHY ECKOETOKIECTBO.
Tpuronomerpuueckue@ynkuunyrios B 30°, 45° u 60°

6.12 BnucanHnble ¥ HeHTpanbHbIE YIIIbl, YTOJI MEX]y KacaTeJIbHOW U XOpAOU. YTJIbI
. MEXy XOpAaMH U CEKYIIUMU

6.13 Brnucannbie U ONMMCAaHHBICYETHIPEX YT OJLHUKU

6.14 B3anmMHoe pacnonoxkenue 1Byx okpyxHocTeil. Kacanue okpyxkuocreit. Oomme
' KacaTeJIbHbIE K ABYM OKPYXHOCTSIM

9 KIIACC
Kon IIpoBepsieMblIiidIeMeHTCOIEPKAHUS




6 l'eomerpus
6.1 Cunyc, kocunyc, Tanrerc yrios oT 0 go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
' TOXeCcTBO. DOpMYyIIbl IPUBEACHUS
Pemenne tpeyrompHukKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PerieHue
6.2 NPAKTUYECKUX 3aJlad C HCIOJIb30BAHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue mogodust. [lomoOue COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpou3BeNeHNN OTPE3KOB XOPI, TEOPEMBbI O MPOU3BEACHUH OTPE3KOB
. CEeKYIIIMX, TeoOpeMa o KBaJipaTe KacaTeabHON
BekTop, nimuHa (Moayib) BEKTOpa, COHANIPABIEHHBIE BEKTOPBI, TPOTUBOIOJI0XKHO
6.5 HaIlpaBJIEHHbIE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuu HaJ
BeKTOpaMu.Pa3oxeHneBeKToparoiByMH €KOJNIMHEa PHBIMBEKTOPaM
6.6 Koopaunatsl BekTopa. CkansgpHOe NMPOU3BEIEHUE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0XJIEHUS JUIMH U yTJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHHMS MPSIMOW U OKPY>KHOCTH B
6.7 KOOpJIMHATaX, IEPECEUEHUE OKPYKHOCTEM U TpsIMbIX. METOAKOOpAUHAT U
€rornprMeHeHue
6.8 IIpaBUIIBHBEIEMHOT OyT OJIBHUKH
6. Jnuna okpyxHocTU. ['panycHas U pangnaHHas Mepa yria, BbIUMCICHHUE JITUH IyT
' OKPYXKHOCTEHN
6.10 [Inomanbpkpyra, ceKTopa, CerMmeHTa
611 JIBUXKEHHST TJIOCKOCTH U BHYTPEHHHE CHMMETpUH GuUryp (SjIeMeHTapHbIe

npencrasienus). [lapamiensueriinepenoc. [lopopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOOBAHMS K NPeIMETHBIM
pe3yJbTaTaM 0CBOCHUSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOTI'0 001Ier0
oOpa3oBanusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTh IOHATHSMH: MHOYECTBO,
MOJMHOXECTBO, OINEpallMM HaJd MHOMKECTBAMU;
YMEHHME OIEpUpOBaTh IMOHATUAMU: I'pad, CBSI3HBIN
rpad, AepeBo, LUKJ, NIPUMEHATh UX IPU PELICHUH
3ajjad; ~ yMEHME  HCIIOJb30BaTh  I'paduueckoe
IIPEACTABICHUE MHOXECTB AJI ONMCAaHUS PEAJIBHBIX
IIPOLIECCOB M SIBJICHWM, NpPH PEIICHWH 3a1ad U3

JIPYTrUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATUAMM: OIPEICICHUE,
aKkcuoMma, Teopema, J0Ka3aTelabCTBO;  YMEHHE
pacrno3HaBaTh NUCTHHHBIE U JIOKHBIE BBICKA3BIBAHUSA,
INPUBOANUTE MPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue ornepupoBaTh IMOHATHSAMHU: HATypadbHOE
YUCI0, MPOCTOE M COCTAaBHOE YHUCIO, AEIMMOCTb
HaTypaJbHBIX YHCEI, MPU3HAKUA JACIMMOCTH, LIEJ0e
YUCIIO, MOAYJb YHCIA, OOBIKHOBEHHAs Jpo0b H
JIecsiTUYHasi JpoOb, CTAHOAPTHBIA BHUJ YHCIA,
pallMOHAILHOE YHUCIIO0, HPPALMOHAIBHOE YHCIIO,
apu(METHYECKU KBaJpaTHBIH KOPEHb, YMCHHE
BBINOJIHATh JEUCTBUSL C 4YHWCIAMH, CpaBHUBATh U
YHOpSAI0YMBATh YHUCHA, TMPEACTABIATh 4YHCIA Ha
KOOPJMHATHON IPSAMOM, OKPYIVISATh YHUCIA; YMEHHE

ACIaTh MPUKUIAKY U OLCHKY pE3yJibTaTa BBIYUCICHUH

VYMeHnue onepupoBaTh NOHATHAMU: CTEIEHb C LENBIM
nokaszaTenieM, apuMeTHYeCcKuil KBaJIpaTHbII KOPEHb,

MHOTOYJIEH, anredpanyeckas Japodb, TOXIECTBO;




3HAKOMCTBO C KOPHEM HATYpaJbHOU CTEIEHH OOJbIIe
CIUHMIIBI, YMEHHE  BBIIOJHATH  PAcCUY€Thl IO
dbopmymnaMm, mnpeoOpa3oBaHUs  LENbIX, JAPOOHO-
pallMOHANILHBIX ~ BBIPAXXEHUW UM BBIPAXKEHUH C
KOPHSIMH, pa3JI0KE€HUE MHOTOWICHA Ha MHOXHUTENH, B
TOM YHCJE C HCIOJb30BaHUEM (GOPMYIN Pa3HOCTU

KBaJIpaTOB U KBaJApaTa CyMMbI U Pa3HOCTU

YMeHue  onepupoBaTb  MOHATHAMM:  4YHCIIOBOE
paBEHCTBO, YpaBHEHUE C OJHOM IEPEMEHHOMH,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pelaTh JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHHS, JPOOHO-palMOHAaJbHbIE YpaBHEHHUS C
OIHOM IIEPEMEHHOM, CHCTEMBI JBYX JIMHEHHBIX
YPaBHEHHUM, JIMHEHHbBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U IPOOHO-paI[MOHATIbHBIE HEPABEHCTBA C
OJHOM TIEPEMEHHOW, B TOM YHUCIIE TpU PEUICHUU
3a/1ay U3 JPYrux NpeIMETOB U MPAKTHUYECKUX 3a/ay;
YMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO MPIMYK U
KOOP/JMHATHYIO  IJIOCKOCTh I HM300pa’keHus

pelieHnid ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATUAMH: QYHKIUS, TpapHUK
byHKIUH, HYJIH GyHKIHH, MPOMEKYTKU
3HAKOMOCTOSHCTBA,  HPOMEKYTKH  BO3pacTaHUs,
yObIBaHMS, HaumOOJIbIlICE M HaWMEHbIIEe 3HAYCHUS

(GYHKLIMH; YMEHHUE ONEpUPOBATh MOHITUSIMU: IpsMast

IPONOPLIMOHATIBHOCTD, JIUHENHas (byHKLHS,
KBaJpaTU4yHas GyHKIMS, obpatHas
IPONOPLUOHATIBHOCTb, napaboina, runepOoia;

yMEHHE CTPOUTh Tpaduku (YHKIUH, UCIOJIB30BAThH
rpaduKu Ui ONpPEICNICHHUs] CBOWCTB IPOIECCOB U
3aBUCHMOCTEH, JUIS pEIICHUs 3ajJad W3 JAPYrux
YUEOHBIX TMPEIMETOB W PEATbHON JKU3HH, yYMCHHE
BBIpaXaTh  (GopMynaMH  3aBHCHMOCTH  MEXIY

BCIIMYMHaAMH

YmMmenue OIICpUpPOBATDH IIOHATHUAMMU:

MIOCJIEI0BATENBHOCTD, apudmeTnyeckas u




reoOMETPUYECKasi IIPOrPeCcCUH; YMEHHUE UCIIOIb30BATh
CBOICTBa MOCJIEI0BATEIBbHOCTEH, (OPMYJIIBI CYMMBI U
o0Ilero ujeHa IpU PEUICHWU 3a7ad, B TOM 4YHCIIe
3a/lady M3 JIPYruX y4eOHBIX MPEIAMETOB U pealbHOM

KHU3HHU

YMeHue pemath 3aa4u pa3HbIX THIOB (B TOM YHUCIIE
Ha TPOIEHTHI, JIOJM W 4YacTH, JBIKEHHE, paboTy,
LIEHYy TOBApPOB M CTOMMOCTH IIOKYIIOK MW YCIYT,
HAJIOTH, 33J1a4M U3 00JIACTH YIPaBJICHUS JIMYHBIMH U
ceMeWHbIMU  (UHAHCAMM); yMEHHE COCTaBIISITh
BBIPAJKEHUS, yPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 33J]a4H, UCCIIE0BATh MOJIyYE€HHOE PELICHHE
W OLEHHMBATh MPABAOMNONO0HOCTh  IMOJYYEHHBIX

pe3yJIbTaTOB

YMeHue onepupoBaTth MOHATUSAMH: (Urypa, TOUKA,
OTpE30K, npsmas, ayd, JIOMaHas, yrou,
MHOT'OYT'OJIbHUK, TPEYTrOJIbHUK, PAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUIN TPEYTrOJbHUKU, MPSIMOYTOJIbHBIN
TPEyrojbHUK, MEAMaHa, OHCCEKTpHca M BBICOTA
TPEYrOJIbHUKA, YETBIPEXYTOJIBHUK, MapajlIesIorpaMM,
poMO,  TNpSMOYrOJBHHMK,  KBaapaT,  Tpareuus;
OKPYXHOCTb, KpyI, KacaTelbHas; 3HAaKOMCTBO C
MPOCTPAaHCTBEHHBIMU (UTypamMH; yMEHHE pellaTh
3aJa4d, B TOM YHCIIE U3 NOBCEIHEBHOW >KHU3HM, HA
HaxO0XJICHUE reOMETPUY ECKUX BEJINYUH c

IIPUMEHEHUEM U3yUEHHBIX CBOMCTB (pUryp U (pakToB

10

YMeHne onepupoBaTh MOHSATHSIME: PABEHCTBO QUTYD,
PaBEHCTBO  TPEYrOJILHUKOB; TapaUIeTbHOCTh U
NEPIEHANKYJIIPHOCT ~ TPSIMBIX,  YTOJd  MEXIY
OpPSIMBIMHU, TEPICHAUKYIISIP, HAKJIOHHAS, IMPOCKIHS,
nomgobue  ¢Guryp, MOJOOHBIE  TPEYrOJILHHUKH,
CUMMETPUSI OTHOCHTEIIFHO TOYKH U TPSIMOil; yMEHUeE
pacro3HaBaTh PaBEHCTBO, CHMMETPHIO W TOJ00ME
buryp, mnapaUICIbHOCTh U TMEPHEHINKYJIIPHOCTh

IPSIMBIX B OKPY’KAIOIIEM MUPE
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YMmeHue ~ omepupoBaTb  IMOHATUSAMHU:  JUJIMHA,
paccTosiHuE, yroi (BeJIW4YMHA YIia, CHHYC U KOCHHYC
yria TpeyrojbHMKA), IUIOIIAJb; YMEHUE OLCHUBAThH
pa3Mepsl MpeIMeToB M OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE IMPUMEHATh (OpMYIBl Mepumerpa |
IUIOIIA M MHOI'OYTOJIBHUKOB, JUIMHBI OKPYKHOCTU U
WIom@aan  Kpyra, o0beMa  IPSIMOYIOJbHOTO
napajuieJienunena; yMEeHHE TMPUMEHSITh MpPU3HAKU
paBEeHCTBAa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEYrOJIbHUKA, TeOpeMy [Mudaropa,
TPUTOHOMETPUYECKHE COOTHOIIEHUS s

BBIYMCIICHUS JJIMH, PACCTOSHUM, IUIOIAEH

12

YMmenue wu3zo0paxaTb IUIOCKME GUIYpBl U UX
KOMOMHALIMU, IPOCTPAaHCTBEHHBIE (PUTYPBI OT PYKH, C
MOMOIIBIO YepTEKHBIX HMHCTPYMEHTOB U
BNIEKTPOHHBIX ~ CPEACTB IO  TEKCTOBOMY  HJIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHre onepupoBaTh MOHITUAMM: HPSIMOYTOJIbHAS
CHUCTEMa KOOPAMHAT; KOOPAMHATBI TOYKH, BEKTOD,
CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpPAa Ha YMCIIO,
CKaJsIpHOE  TNPOM3BEACHHE  BEKTOPOB;  yMEHHUE
UCMOJb30BaTh  BEKTOPbl W KOOpAMHATHI IS
NPEACTaBICHUS NaHHBIX W pelIeHus 3aJad, B TOM
qycle U3 OPYrHX y4yeOHBIX MPEIMETOB U peanbHOMN

KHU3HHU

14

YMeHue onepupoBaTh MOHSATHSAMH: CTOJIOMKOBBIE U
KpyroBble  JUArpaMMBbl, TaOIHIIbI, cpenHee
apudmeTnyeckoe,  MenuMaHa,  HauOosbliee U
HaMMEHBIIIee 3HAYEHUS, pa3Max YHCIOBOro Habopa;
YMEHHE U3BIIEKATb, UHTEPIPETHPOBATH u
peoOpa3oBbIBaTh WH(MOOPMAIIHIO, TIPEICTABICHHYIO B
TabIUIaX U HA TUarpaMMax, OTPaKalollyr0 CBOWCTBA
U XapaKTePUCTHKU PEATTbHBIX MPOIECCOB U SIBICHUM;
YMEHHE pAacllO3HABaTh HW3MCHYHMBBIC BEIMYUHBI B

OKPY’KaloIlleM MUpe
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YMeHne onepupoBaTh NOHATHAMU: CIyYalHbBIA OMBIT
(citydaifHBIA DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(omemMeHTapHBIE ~ WCXON)  CIIy4ailHOrO  ONBITA,
CllydaiilHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaxXOIUThb BEPOSATHOCTH CIy4dailHBIX COOBITUH B
ONBITAX C PABHOBO3MOXHBIMH  3JIEMEHTapHBIMU
COOBITUSIMU; YMEHHE pelaTh 3aJaud METOA0M
OpPraHHW30BaHHOr0 IMepedopa M C HCHOJIB30BAHUEM
npaBuiIa YMHOKEHHS; yMeHHue OLICHUBATh
BEPOSITHOCTH PpEAIbHBIX COOBITUH U  SIBIECHUH,
IIOHMMAaTb pPOJb IMPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSATHBIX COOBITUH B OKPYXAIOLIEM MHUPE U B
JKU3HHM; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX
COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEN U

€ro poJjib0 B MaCCOBBIX SABJICHUAX
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YMeHue BoIOMpaTh MOAXOMSIIMA M3YUYCHHBIH METOM
UL pelieHus  3aJa4d, [PUBOJUTH  IPUMEPHI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MpUPOJiE U
J)KU3HU,  PACIO3HABaTh  NPOSIBJICHUE  3aKOHOB
MaTeMAaTUKH B MCKYCCTBE, OMHUCHIBATH OT/EJIbHbBIC
BBIJJAIONIIMECS PE3YJbTAaThl, MOJYYEHHbIE B XOJI€
pa3BUTHsS MAaTEMATUKH KAaK HAyKH, MPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB

B OT€UECTBEHHOW U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblIiidIeMeHTCOAEPKAHUS

1 Yucna v BEIYMCICHUS

1.1 HatypanbHble u nenplie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEIT

. OObIKHOBEHHBIE M JECSITUYHBIE  JApoOM,  MPOLEHTh, OECKOHEYHbIE
. MEPUOUICCKUE TPOOH

1.3 PanyonaneHble yncia. ApupMeTndeckue ornepaluy ¢ paluoHaIbHbBIMU YU CIaMU

» JeiictButenbHble uuciaa. ApudMeTudyeckue Omepaluud ¢ AeHCTBUTEIbHBIMU
' 4K CIaMU

Ls [IpuOnau>k€HHbIE BBIUMCICHMS, IpaBWIA OKPYTJEHUs, NHpPUKHAKA U OLIEHKa
. pe3yJibTaTa BBIYMCICHUI

2 AnredpandecKkueBbIpak eHUS

2.1 BykBenHble BoipakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )

59 Crenenp ¢ unensiM mnokasateneM. CTENeHb C palMOHAIBHBIM I10KAa3aTENEM.
. CBolicTBacTeneHu

2.3 MHorousneHbl

24 AnreGpanyeckasipoon

) s Apupmernueckuii KOpPEHb HaTypaJbHOU CTEIICHU. HelictBust c
' apu(MeTnuecKuMHI KOPHSIMU HaTYpaJIbHOW CTENEHU

3 YpaBHEHUS U HEPABEHCTBA

21 Lenslie u IpOoOHO-paLOHATbHbBIE YPaBHEHUS. Cucremsl u
. COBOKYITHOCTUYPaBHEHU I

39 Lenslie u IpoOHO-paLOHATbHbBIE HEPaBEHCTBA. Cucremsl u
' COBOKYITHOCTUHEPABEHCTB

3.3 PenrennerexkcroBpix3anay

4 UuncnoBbIeNOCIE10BATENBHOCTH

4.1 IlocnemoBaTeILHOCTH, CITOCOOBI3aaHUAIIOCIIEN0BATEILHOCTEH

42 ApudmeTtnueckass U reomerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX

MPOLIEHTOB




DOyHKIUH

OyHKIUA, CcnocoObl 3agaHus  (QYHKIHUH.

I'padpux  Pynkuuu. OOnacTb

OIpe/eICHUS] U MHOXECTBO 3HaueHur pynkumu. Hymu dyrknuu. [TpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUIMH. MakCUMyMBl H
MUHHUMYMBI GyHKIUH. Haubonbmiee u
HauMeHbllIee3HaYeHUEPYHKIIMMHATIPOM €Ky TKE

6 KoopnuHaTel Ha IpsIMOil ¥ IJIOCKOCTH

6.1 KoopaunatHasnpsamas

6.2 JlexapTOBBIKOOPAMHATBIHAILIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuyeckue GpUrypsl 1 UX CBOKWCTBA

7.2 TpeyronbHuK

7.3 MHOroyroiabHIUKH

7.4 OKpy>XHOCTB U KpyT

7.5 H3MmepeHnereomMeTpud eCKUXBEIUYNH

7.6 BekropeiHanmockoctu

8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenbHasCTaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunaropuka

8.4 MmuosxecTBa

8.5 ['padbr
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