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['eomeTpusi KaKk OAMH U3 OCHOBHBIX pAa3/ieJIOB IIKOJbHOW MAaTEMaTHKH,
UMEIOIINIA CBOEU IEJIbI0 00ECTIeUnTh M3y4YeHUE CBOMCTB U pa3MepoB (QUTYp, UX
OTHOUIEHMH M B3aUMHOE pPACIOJIOKEHUE, ONUPAEeTCsl Ha  JIOTHYECKYIO,
JI0OKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi reOMeTpUU Ha YpPOBHE OCHOBHOTO
o0miero 00pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYaIOIIUICS YUYUTCS MPOBOIUTH
JIOKa3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHS], TOKAa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcy X JeHUs «OT TPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmyHpoBaTh OOpPATHBIE YTBEPKACHUSI.

Btopoii uenpi0 U3y4yeHUs TE€OMETPUU SABJISIETCS HCMOJIb30BAHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWH KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOMIMXCS B peanbHOM >ku3HU. OOydaromumiicss JOMKEH HayYUThCA
OMPENICNIUTh TeOMETPUUYECKYI0 (UTYpy, OMHCaTh CIOBAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH IJIONIaJb 3€MEIBLHOIO YUacTKa, PACCUUTATh HEOOXOUMYIO JUTHHY
ONTOBOJIOKOHHOTO Kabelisi Wiu TpeOyemble pa3Mepbl rapaxa Jyisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUMCIUTEIIbHAS JIMHUSA B U3yYEHUU T€OMETPUHU.
[Ipu peleHun 3amay MPAKTUYECKOTO XapaKkTepa OOYYaIoOIIUNUCS YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJIEU  PEAbHBbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTa.

Kpaiine BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHUMH y4eOHBIMHU
peMeTaMi, MOTUBUPOBATH UCIIOJIb30BATh OINPEACIICHUS] T€OMETPUUECKUX (DUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYEHHBIX YMEHUH B (Pusuke u
TEXHUKE. OTH CBSI3M HauOosiee sSpPKO BUIHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue CcooTHOLIEeHUsA», «Meron xkoopauHat» u «Teopema
[Tudaropar.

VYuebnbiit kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC pPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M uX CcBoWcTBay, «U3mepenue
TCOMETPUYECKUX  BEIUYUH», «JleKkapToBbl KOOpPAWMHATHI Ha  IUIOCKOCTH,
«BexTope», «JIBrmkeHus miockoctuy, «I[IpeoOpazoBanus mogo0ous».

Ha msyuenue yueOnoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJIeni0), B 8 ki1acce — 68 yacoB (2 yaca B HefIeni0), B 9 kitacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nousatus reomerpun. Touka, Ipsmasi, OTpE30K, Jdyd. Yros. Buasl
yriioB. BepTtukaneHble uW cMmexHbIe yriabl. buccektpuca yrna. Jlomanas,
MHOTI'OyTOJIbHUK. [lapannensHOCTh U epIEeHAUKYIISIPHOCTD MPAMBIX.

CummeTtpuunsbie purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILIBIO LUPKYJS W JIMHEHKH. TpeyroibHUK.
Bricora, Mennana, OMCCeKTprca, UX CBOMCTRA.

PaBHOOe/IpeHHBI W  PaBHOCTOPOHHHMM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTrOJIbHUKA.

CBolicTBa ¥ TpU3HAKA PABHOOCAPEHHOTO TpeyrojiibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJUIeIbHbIX NpsAMbIX. CyMMa yIJIOB TPEYroJbHUKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTroJIbHBIM  TPEYroabHUK. CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYroJIbHUKA, TPOBEIEHHOM K TUNIOTeHY3€. [[pr3Haku paBeHCTBA MPSMOYTOIBHBIX
TPEYTOJAbHUKOB. [IpsSIMOYTONIbHBINA TPEYTOIBHUK C YTi0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOojbIIeM yriie U OOJblIeH CTOPOHE TPEyTOIbHUKA.
[lepnieHauKyISIp U HAKIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpy»XHOCTp W Kpyr, XOpAa M JuaMeTp, HUX CBOWcCTBa. B3auMHOe
PAaCIIOJIOKEHUE OKPY>KHOCTU M mpsiMoi. KacarenpHas u cekymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas W oONMCaHHAs OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
cllyyad MapajjiesorpaMMoB (NMPsSMOYTOJIbHUK, poMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA W TPHU3HAKHU.
[IpsiMoyroJibHast Tpaneuus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IMPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Tonobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku momoOus
TpPEeYroJbHUKOB. [IpuMeHeHne noqooust mpy peleHny NPakTHUYEeCKUX 3a/1a4.



CpoiicTBa 1uomagel reomerpuueckux ¢uryp. Dopmynbl A IUIOUIAAH
TPEYroJIbHHUKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
MOI00HBIX GUTYP.

Brluncnenue miomaaeld TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHun
MPaKTUYECKUX 3a]1aY.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yrIJila MPSMOYTOJIbHOIO TPEYroOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMmeTrpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

BrricanHble U LIEHTpaJIbHBIE YIJIbI, YTOJ MEXK/y KacaTeJIbHOW U XOpJ10il. Y TJIbl
MEXIY XOpJaMU M CEKylIMMHU. BNHCaHHBIE W ONMCAHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxxenue AByX OKpykHocTed. Kacanue oxpyskHocteit. OOmiue
KacaTeJbHbIE K IBYM OKPYHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHrenc yrioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenue TpeyroasHUKOB. Teopema KOCUHYCOB U TeOpemMa CUHYCcOB. Pemenue
MPAKTUYECKUX 3a]1a4 C UCIIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNib)  BEKTOpAa,  COHAINpaBIEHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEKTOpaMH. PasnokeHwe BeKTopa 10 JIBYM
HEKOJUJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHE JIJIsl HAXOXKIACHUS JJIMH U yTJIOB.

JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTU. Y paBHEHUS MIPSIMOM U OKPYKHOCTH B
KOOpAMHATAX, MEPECeUCHUE OKPYKHOCTEH M MNpsiMbIX. MeToa KOOpAMHAT U €ro
pUMEHEHUE.

[IpaBusbHBIE MHOTOYTONBHUKHU. JTMHA OKpYyXHOCTHU. ['pagycHas u paarnaHHas
Mepa yria, BBIUMCICHHUE JUIMH IyrI OKpyXkHocreu. Ilmomans kpyra, cekropa,
CErMEHTa.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CHUMMETpud GUTyp (dJIeMEHTapHbBIC
npeactasienus). [lapannensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4EOHOro Kypca
«I"eoMeTpus» XapakTepu3yrTCA:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOW MAaTeMaTHYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THUX
JIOCTUKEHUN B IPYTUX HAyKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYP, SBICHUH, MPOIEAYP TpakIaHCKOro 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEUICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YECKOW HaMpaBJIC€HHOCTH, OCO3HAaHWEM BAXXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENHOW MpodeccCHoHambHOM
JESATENPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY UM  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, PEUICHUW, pacCYKICHUM, YMEHHUIO BHUJIECThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUCHTaIlMe B JCSATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YelOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HayKu Kak cdepbl 4YeToBEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUST MHpPA, OBJAJICHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1aroNOJyYHus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3/J0pOBOr0  o0Opaza KM3HM (300pOBOE  TMHTAHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTBH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO e MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHU JIUIs peIIEeHuUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXarolle cpejibl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKH
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPY KaIOILEH cpefibl, 0CO3HAHUEM IJ100aJIbHOTO
XapakKTepa 3KOJOTMYECKUX MPOOJIEM U MyTEN UX PEIIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(GopMyJIMpPOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYyIOIIMH KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEelIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCNeACTBHS, (GOPMHPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
IMo3naBaTebHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble JJornueckue JeMCTBHUA:

e BBIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATUHN, OTHOIIEHUH MEXAYy MOHATUAMHU, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHaBIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(uKanuu, OCHOBaHUSA Mg OOOOIIEHHS W CpPaBHEHUS, KPUTEpUU
IPOBOJMMOTI0 aHAJIN3a;

e BOCHpPUHUMATh, (OPMYIHpPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULATENIbHbIC, €JIMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (aKkTaxX, AHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeajaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNlaTh BBIBOJBI C WCIOJIh30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MOKa3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUN (MPSAMBIC W OT
MPOTUBHOTO), TPOBOIUTH CaMOCTOATEIHLHO HECIOXHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (DakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus y4yeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C YYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKye AeCTBUSA:

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHEe, Npodiemy,
CaMOCTOSITENIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIaHHOE, (QOopMHUpPOBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI M BBIBOABI MO pe3yJibTaTam
IPOBENEHHOTO HAOJIOICHUSI, HWCCIICIOBAaHMS, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBJISITH  HEJJOCTaTOUYHOCTh M H30BITOYHOCTH HWH(GOpPMAllMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIMIO Pa3IMYHbIX BUAOB U (POPM IIPEICTaBIICHNUS;

BbIOMpaTh (GoOpMy MpEACTaBICHUS HMHPOPMALMM U WUIUTIOCTPUPOBATH
pemraeMble 3aJaud  CXEeMaMH, JuarpaMMamMH, WHOM Tpapukod H HUX
KOMOMHAILIMSIMHU;

OLICHMBATh HAAEKHOCTH HMHQOpPMAIMM 10 KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENIEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPHUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJIy pPEIICHUS
3a/1auyu, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X0JIe OOCY>XKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npo0JIeMbl, perraeMoi 3aJa4u, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA MOUCK
pEIICHUS, COTIOCTABIIATH CBOU CYKICHHS C CYXACHUSAMU JIPYTUX YIaCTHUKOB
yanora, OOHapyKUBaTh pa3IMuMe€ U CXOACTBO MO3UIIMKI, B KOPPEKTHOU
dbopme hopMyIHpOBaTH Pa3HOIIIACHS, CBOM BO3PAKECHUS;

NPEACTaBISATh PE3yJIbTaThl PEUICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICI0BAHUS,
IPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
IpPEe3eHTAIlMU U OCOOEHHOCTEN ay IuTOpUU;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHONW ¥ WHIUBUYy ATbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a71a4;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOI paboThl, pacnpenensTh BHIBI paboOT, JOTOBApUBATHCH,
00CY>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPYyNMHoBBIX (¢Gopmax paboTel (0OCyKaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHITOIHSATH CBOIO YaCTh pabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHS C JPYTUMU WICHAMH KOMAaH/IbI,
OIICHMBATh KAauyeCTBO CBOEro BKJaja B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afadd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pELICHUS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAaIUK.

CﬂMOKOHTpOJIb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTraTa
peLIeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTh KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3YJIbTATA NIEITEIBHOCTH MOCTABICHHOM LETU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS LIEJIH,
HAXOJUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacno3naBath WM3ydeHHBIE TCOMETPHUYECKHUE (UTYPBI, OMNPEeIsITh UX
B3aMMHOE€ pacIoJIoKeHUe, H300pakaTb TeOMETpUUYECKHe (QUIypbl, BBINOJIHATH
YEPTEKU IO YCIOBHIO 3aauu. VI3MEpSITh TMHENHBIE U YIJIOBBIE BEJIMUKMHBI. Pemarts
3a/1a4d Ha BBIUMCIICHHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyrO OIICHKY JMHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peajbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pa3Mepbl 3THX
00BEKTOB MO MOPSIAKY BETUYUHBI.

CTpouTh 4epTEe U K FTEOMETPUUYECKUM 3a/1auaM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH JTOTHUYECKUE PACCYXKICHUSI C UCIOJIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHHUKOB,
CBOVMCTBOM ME€JIMaHBbI, MPOBEAEHHON K TUIIOTEHY3€ MTPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEILICHUY F€OMETPUYECKUX 3a]1a4.

OrnpenensaTeh napauiebHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTh napayieIbHOCTh MPSIMBIX C TMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aumn Ha KieTyaTol Oymare.

[IpoBOANTH BRIUUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7adyax C UCIOJb30BAHUEM CYMMbI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPH TEPECEUEHUU JBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEH. Pemars mpakTuyeckre 3aJaud Ha HaXOXKICHUE
YIJIOB.

Brnagete NOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACisiTh
OMCCEKTPUCY yIJIa U CePEUHHBIN MEePICHANKYIISP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMyIMpOBaTh OMNPEIACIEHUS OKPYKHOCTU U Kpyra, XOplibl U JUaMeTpa
OKPYHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMU. YMETh NIPUMEHATH 3TH CBOMCTBA IpHU
pELlIeHnH 3a7a4.

Brnaaete MOHSTHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (pakTamMu O TOM, UTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajanyca, MPOBEAEHHOIO K TOYKE KaCaHHUs.



[Tonp30BaThCs MPOCTEUIIUMHU TEOMETPUYECKUMHU HEPABEHCTBAMH, TOHUMATh
WX IPAKTUYECKUN CMBICTT.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C MOMOUIBIO LIUPKYJISI U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CJICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3aad.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHUS] MEAUAH TPEYrojbHUKA (LIEHTpa
Macc) B PEILICeHUHU 3a/1a4.

Bnanets noHsiTHEeM cpeiHEN IMHUM TPEYTOJIbHUKA U TPANEIUU, MPUMEHSTh UX
CBOMCTBA IIpU PELICHUHU reoMeTpruyecKkux 3aaad. Ilons3oBarscsa Teopemoint Paneca
U TEOpPEMOM O NPONOPUUOHAIBHBIX OTPE3KaX, MPUMEHSTh MX [JIs PElICHUs
MPAKTUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKKU MTOJ00US] TPEYTOILHUKOB B PEIICHUN T€OMETPHUUYECKUX
3a/1ad.

[Tonp3oBaTecst Teopemoii [ludaropa s pemieHUuss TEOMETPUUYECKHX U
MpaKkTHYECKUX 3a7a4. CTpOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a4a4ax,
CaMOCTOSITEJILHO JENaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE JUTUHBI.

Biaserp NOHATHMAMM CHHycCa, KOCHMHYyCa M TaHI€HCAa OCTpPOro yrJja
MPSIMOYTOJILHOTO TpeyroiabHuKa. [10630BaThCSl ATUMH MOHATUSIMU JJIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boerancnsats (pa3nudHbIMUA CIOCO0AMM) TUIOMIAh TPEYTONbHUKA M TIIOMIA N
MHOTOYTOJBHBIX (GuUryp (Moab3ysich, TJI€ HEOOXOIUMO, KAJIbKYJISITOPOM).
[IpuMeHSTh MOTyUYeHHbIC YMEHHS B IPAKTUUECKUX 3a/1auax.

Brnanerp MNOHATUSMM BIHUCAHHOTO W LEHTPAJIBbHOrO YIja, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YTJIaX, YIJIaX MEXIY XOpJaMH (CEKYIIUMH) U YTIe MEXIY
KacaTeJIbHOM U XOPJIOU MPH PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Braners moHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBONCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a/1a4.

[IpuMeHATh TONTyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 PeabHOM JKM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUMCICHUS
C TpPUMEHEHUEM TMOAO00MS W TPUTOHOMETPHUH (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI TMPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKyIATOPa) ATUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAUCHU.

[Tonp30Batbest hopMynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUH MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB IS HAXOXKICHUS Pa3TUIHbBIX
DJIEMEHTOB TPEYTOJIbHUKA («pEeIIeHHEe TPEYTOJbHUKOBY»), MPUMEHITh WX NpU
pEIIEHNU TEOMETPUIECKUX 3a]1a4.

Bnaznets nonsTusiMu npeobpazoBaHus o001, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOJA00MS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWThb YIIbl y MOM0OHBIX ¢(uryp. Ilpumensarts
CBOMCTBa TOA00MA B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
MO00HBIX (PUTYP B OKPYIKAIOIIEM MHPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BENIEHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaapaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKHH M (PU3HUECKUI
CMBICJ, TNPUMEHSATh HMX B PEHICHUH TIeOMETPUUECKUX U (U3NYECKUX 3a/]ad.
[TpumeHsTh CKaIIpHOE MPOU3BEACHIE BEKTOPOB ISl HAXOXKJACHUS IJTUH U YTJIOB.

[Tonb30BaThCs METOIOM KOOPJIMHAT HA IJIOCKOCTH, IPUMEHSTD €0 B PEIICHUN
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad.

Bnagers MOHATHSAMU TPaBUILHOTO MHOTOYTOJBHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPYXXHOCTH U PaJMaHHOW MEpHI YIJia, YMETh BBIYUCIATH IUIOMIAb
Kpyra u ero yacteil. [I[puMeHsITh osiy4eHHbIe YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (DUTYyp, TPUMEHSTh JIBHXKCHHS
TUTOCKOCTH B MPOCTEHIIIHNX CITyJasiX.

[TpyuMeHATh TOMyYeHHBbIE 3HAHWUSA HA MPAKTUKE — CTPOUTH MaTEMaTHUECKHE
MOJIEJIH JJIS 3a/1a4 peajbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOAO0OMS U TPUTOHOMETPUUECKUX (QYHKIUI (IIOJIb3ysACh, TJie
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

[TPOI'PAMME

7 KJIACC
KoanuecTBo yacos JJIeKTPOHHBIE
HauMeHnoBaHHe pa3/iesioB H TeEM nmudpoBLIe
Ne i/m P Konrpoabnsie IIpakTnyeckue (1uubp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
IIpocreiimme reoMeTpuyecKkue GUTypel U
1 I/If cBoricTBa. M3me epHHe reOMe(b I/I}:IIZECKI/IX 14 bubmorexa I[IOK
) P P https://m.edsoo.ru/7f415e2e
BCJIIMYUH
2 TpeyroabHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapaynenpHble psAMBIE, CYMMa yTJI0B 14 1 bubnuoreka [JOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
b K
5 [ToBTOpEeHME, 0600IICHNE 3HAHUIA 4 1 nbsmorexa O
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0



8 KUIACC

KounuecTBo yacos JIeKTPOHHbBIE
HanmeHnoBaHue pa3jie/ioB U TeM ungposbie
Ne i/m P Konrpoabusie IIpakTnyeckue (uhp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bu6 OK
1 YeTsIpEXYroJIbHUKU 12 1 uomoreka I
https://m.edsoo.ru/7f417e¢18
Teopema ®aineca u Teopema o
2 MPOMOPIMOHANBHBIX OTPE3KaX, MOJO00HBIC 15 1 bubmmorexa [TOK
potioptt P » TOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[TImomane. Haxoxaenue miomanen
3 Tpe HlOJJ;ILHI/IKOB " deOFO o;Inglx ¢bur 14 1 brbmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomaau momnoOHBIX puryp
4 Teopema [Tudaropa u Hauana 10 | bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKpY)KHOCTU. Bricanusle u
5 ONMCAHHBIEC YETBIPEXYTOJIbHUKU. 13 1 bubmmorexa [JOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [IOK
6 I1 600 i 4 1
OBTOPEHHE, ODODILEHAE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



9 KUIIACC

Ne i/

HaunMmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Tpuronometpus. Teopembl KOCUHYCOB U
cuHycOB. Penienue TpeyroibHUKOB

[IpeoOpazoBanue nmogodus. Merpuieckue
COOTHOIIECHUS B OKPY>KHOCTH

Bexkrtopsl

I[eKapTOBBI KOOPpAWHATHI HA INIOCKOCTHU

IIpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
OKPY>KHOCTH M IIJIOIIAAb KpyTa.
Beruucnenue miomaneu

JIBMIKEHUS MIIOCKOCTH

[ToBTOpEeHME, 0000IIECHNE,
CUCTEMAaTH3allus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuyecTBO 4acoB

Konrpoasnsie IIpakTHyeckue
Bcero
padoThI padoThI
16 1
10 1
12 1
9 1
8
6
7 2
68 6 0

JJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c
Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

bub6mnoreka IIOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Jdara usydyenus
Ne Tema ypoka KonTtpoann Hpaxrirs 1. undp. obp.
n/m Bcero p ecKue pecypebr
ble padoThI paGoTH! Inan daxr
Wcropust BOBHUKHOBEHUS U Pa3BUTHUS
| reomerpuu. [Tonstue 06 |
orpeziesieHu !, CBONCTBE, MPU3HAKeE,
aKCHOME, TEOpEME, TOKA3aTeIbCTBE
) [Ipocreliiiie reoMeTprUIEeCKUE 1
0OBEKTBI: TOUKH, IPSIMBIC, OTPE3KH
3 BzaumHoe pacronoxeHue ToUeK u |
MPSIMBIX Ha TJIOCKOCTH
4 JlomaHnas u e€ anemeHntsl. [loHATHE |
MHOT'OYTOJIbHUKA
5 JIyd. Yron, Buasl yrios 1
6 CpaBHEHHME U PaBEHCTBO OTPE3KOB U 1
yrioB. buccekrpuca yria
7 N3MepeHne JTMHENHBIX BEIUYUH. |
[nuHa otpeska. EquHuiibl nu3mepeHust
g Brluucnenue 1auH OTPE3KOB. 1
PaccrosiHre Mex 1y TOUKaMu
9 W3mepeHue yriioBbIX BEIUYHH. |
I'panycHas mepa yria
10 Beruucnenue rpaayCHbBIX MEp yIJOB 1




11

CMexHbIC U BEPTUKAIIBHBIE YTJIIbI, UX
CBOHCTBA

12

Pewenne 3ana4 Ha mpuMeHeHUe
CBOICTB CMEKHBIX U BEPTUKAJIBHBIX
yTJI0B

13

Yroa Mexay NpsIMbIMH.
[lepnieHauKyIIApHBIE MIPSIMbIE

14

[lepumetp u momanb
MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3
PSIMOYTOJIBHUKOB

15

Ornpenenenue TpeyroibHuKa. Bubl
TPEYTOJIbHUKOB (OCTPOYTOJIbHBIMN,
MPSIMOYTOJIBHBIN, TYNOYTOJIBHBIN) U
WX JIEMEHTHI

16

ITonsTue o PaBHBIX TPCYT'OJIBHUKAX U
NCPBUYHBIC IIPCACTABIICHUS O PABHBIX

durypax

17

[Tonsitue Teopemsl. Jloka3aTenbCTBO
TeopeMsl. [1epBblii MpU3HAK
paBEHCTBa TPEYTOJLHUKOB (TI0 ABYM
CTOpPOHAM U YIIIy MEX]ly HUMH)

18

[IpumeneHue nepBoro nmpu3HaKa
paBEHCTBA TPEYTOJLHUKOB MIPH
pelIeHUH 33124

19

IlepnenuKysp K IpssMon

20

Menuanbl, OUCCEKTPUCH U BBICOTHI
TpeyroJibHuKa. MIX cBoiicTBa




21

PaBHOOEIpEHHBIC 1 PABHOCTOPOHHHUE
TpeyrojbHuKUA. CBOKCTBA
paBHOOEAPEHHOTO TPEYTOJbHUKA

22

Pemenue 3agau Ha npuMEHEHNE
CBOICTB U MPU3HAKOB
PaBHOOEIPEHHOTO TPEYrOJIbHUKA

23

Cummerpuunsie ¢purypsl. OceBas
cummeTpus. OCHOBHbBIE CBOMCTBA
0OCEBOM CUMMETPUH

24

Bropoii npusHak paBeHCTBa

TpeyrojbHHUKa (110 ABYM yTjam,
MIPUISKAITUM K CTOPOHE)

25

Tperuii npu3HaK paBeHCTBA
TPEYTOJIBHUKOB (110 TPEM CTOPOHAM)

26

Pemienune 3ama4d Ha IMPUMCHCHUC
IMPU3HAKOB PABCHCTBA TPCYIr'OJIbHUKOB

27

PaccTositnue OT TOUKH 10 TPSIMOM.
[lepnienquKynsp, HAKIOHHAS,
TIPOCKITUS

28

HepagenctBa B reomerpumu:
HEPAaBEHCTBO MEXY
NEPIECHIUKYJIAPOM U HAKJIOHHON

29

HepasencrBa B reomerpuu:
COOTHOIIEHHUE MEXKIY CTOPOHAMH U
YIJIaMH TPEYTOJIBHUKA

30

HepasencrBa B reomerpuu:
HEPaBEHCTBO TPEYrOJbHHUKA




31

HepaseHcTBa B reomerpuu:
HEPAaBEHCTBO O JUIMHE JIOMAaHOU

32

IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°

33

CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO
TPEyroJIbHUKA, IPOBENEHHOM K
TUIIOTEHY3€

34

[Tpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHIUKOB

35

Penrenue 3amau Ha cBoiicTBa U
MPU3HAKU PABEHCTBA MPSIMOYTOIBHBIX
TPEYrOJILHUKOB

36

Kontponbnas padota Ne 1 o reme
"TpeyrosbHUKH"

37

[TapamienpHble NpsMBbIE U CEKYLIAs.
OaHOCTOPOHHME, HAKPECT JIEXKAIIUE,
COOTBETCTBEHHBIE YTJIbI

38

IIpu3Hak napayienbHOCTH JBYX
IIPSIMBIX 110 PABEHCTBY HAKPECT
JIEKAIUX YTIIOB

39

IIpu3Hak napayenbHOCTH JBYX
IPSIMBIX 110 PABEHCTBY
COOTBETCTBEHHBIX YIJIOB

40

[Ipu3Hak napajuieaIbHOCTH IBYX
MPSIMBIX 110 CYMME OJTHOCTOPOHHUX
yrioB B 180 rpaaycoB

41

AKcHOMa napajieibHbIX MPSMBIX.
ITareiit nocrynar EBkinaa




42

CBOWCTBO MapaieNbHbIX MPSMBIX,
MepeCeYEHHBIX CEKYIIEH, O PABEHCTBE
HAKpECT JIEXKAIINUX YII0B

43

CBOWCTBO MapaienbHbIX MPSMBIX,
MEPECEUEHHBIX CEKYIIEH, O PABEHCTBE
COOTBETCTBEHHBIX YIJIOB

44

CBOIiCTBO MapaieNbHbIX NPSAMBIX,
Hepeceu€HHbIX CEKYILEeH, 0 CyMMe
OJIHOCTOPOHHUX yTJ10B B 180
IpagycoB

45

PaccrosiHne Mex 1y napasieslbHbIMA
IPSAMBIMU

46

IIpr3Hak napajuieIbHOCTH MPSIMBIX
yepes paBEHCTBO PACCTOSIHUM OT
TOYEK OJTHOM MPSAMOU 10 BTOPOH
IPSAMON

47

CymMa yriioB TpeyrosibHHUKa

48

BHeurnue yriel TpeyrojibHUKA.
Teopema 0 BHEIIHEM yTJIE
TPEYroJIbHUKA

49

Pemenue 3a1a4 Ha mpUMEHEHUE
TEOpeM 00 yriax TpeyroJibHUKa

50

Kontponbhas padota Ne 2 o reme
"[TapayienbHbIe PSIMBIE, CYMMa
YIJI0B TpeyrojbHuKa"

51

[ToHsiTHE OKPY>KHOCTHU. DJIEMEHTHI
OKPYKHOCTH: Pajnyc, XOpAa,
JuamMeTp




52

B3anMHoOe pacnonoxeHue npsMon u
OKPY>KHOCTH

53

Cexymas okpyxHoctu. Kacatenbnas
K OKPY>XHOCTH

54

OKpyXHOCTb, BOUCaHHAsl B YTOJI

55

ITocTpoeHns nUpKyIEM U JIMHENKOH.
[Tousitue o 'MT, npumenenune 'MT
IIPY PELLIEHUY 3a7a4

56

[Ipocteitmme 3aga4n Ha MOCTPOEHUE.
ITocTpoeHue yrina, paBHOTO JaHHOMY

57

[Ipocreitmme 3aga4n Ha MOCTPOEHUE.
[TocTpoenne GUCCEKTPHUCHI yTiia.
buccekTpuca yrina kak
TFEOMETPUYECKOE MECTO TOUYEK

58

[Ipocreiimme 3a1a4m Ha TOCTPOEHUE.
ITocTpoeHune cepeIMHHOTO
nepreHaukynspa. Cepe1MHHBIN
NEPIIEHIUKYJIAP KaK TEOMETPUUECKOE
MECTO TOYEK

59

IIpocreiimme 3a1a4u Ha TOCTPOECHUE.
ITocTpoeHnune cepeuHbl OTpe3Ka.
[TocTpoenune TpeyrojibHUKA 1O
3aJJaHHBIM JIEMEHTaM

60

OKpy>KHOCTb, OTIICAHHAS OKOJIO
TpeyrojbHUKa

61

Pemenue 3a1a4 00 onMcaHHOM OKOJIO
TPEYroJbHUKA OKPYKHOCTH




62

OKpyXHOCTh, BICaHHAs B
TPEYTOJIbHUK

63

Pemenue 3aj1au 0 BHUCAaHHOU B
TPEYTOJIbHUK OKPY>KHOCTH

64

KonrponbHas pabora mo reme
«OKpYKHOCTb U KPYT.
['eoMeTpruecKre OCTPOCHHUSD)

65

[ToBTOpeHue u 00001IeHIE 3HAHHIA
OCHOBHBIX TOHATUN U METOOB Kypca
7 xknacca

66

IIpomMeskyTOouHasi aTTecTAIUS.
KonTpoasnast pabora

67

[ToBTOpeHme u 0600IICHNE 3HAHUA
OCHOBHBIX OHATUN U METOOB Kypca
7 xnacca

68

[ToBTOpeHME 1 0000IICHIE 3HAHMIA
OCHOBHBIX IOHATUN U METOOB Kypca
7 xyacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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8 KUIACC

n/n

Tema ypoka

BbINyKAbIA MHOTOYroNbHUK

YeTblpexyrosbHUK

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnue
cKHe
padoThI

HdarTa usyyenus

JIEKTPOH
HbIE
nudposbie
o0pa3oBart
eJbHbIe

pecypcsl

[TapannenorpamMmm

[Tapaymenorpamm

IIpu3naku napasienorpamma

IIpu3naku napasienorpamma

O 0 N N N R WIND -

Tpaneuns
Tpaneuus

IIpssMOyTOIBHUK

—_—
NN = O

13

Pom0 u xBagpar
Pom0 u xBagpar
IlenTpanpHas cuMMETPUHN

Pemrenue 3aga4 no teme
«HeTpIpexXyTroIbHUKN

—t | | | e | e | | | e | k| e | e | e

14

KounrpoJsbHas padoraNe 1 mo reme
«UeTbIpexyroJbHUKN»

15

[lonsiTue Iomaan MHOT'OYT'OJIbHUKA




[Tmomane kBanpara. [lnomans

16 1
MPAMOYTOJIbHUKA

17 [Tmomane mapammenorpamma 1

18 [Tmomane mapanaenorpamma 1

19 [Lnomaae TpeyroapHuKa 1

20 [Lnomaae TpeyroapHUKa 1

21 [Tmomane Tpanenuu 1

22 [Tmomane Tpanenuu 1

23 Teopema ITudaropa. 1

24 Teopema ITudaropa 1

55 Teopema, oOpaTHast Teopeme 1
[Tudaropa

26 ®opmyna ['epona 1

27 Pemenne 3anay. 1

28 Pemenune 3anay. 1

29 KonTtpoabHnas padora Ne 2 o reme !
«Ilmomanb»
IIponnopurOHanbHBIE OTPE3KH.

30 Omnpeaenenue Mo 100HBIX 1
TPEYTroJIbHUKOB

31 OTHoOIICHHUE TII0IIAACH TOJ00HBIX {
TPEYrOJIbHUKOB

9 [lepBrlif npu3Hak nogo0us |

TPEYrOJIbHUKOB




Bropoii npuznak nogoous

33 TPEYTOJIbHUKOB

34 Bropoii npuzHak nogoous
TPEYTOJIbHUKOB

35 Tperuit npuzHak nogo0us
TPEYTOJIbHUKOB

36 Tpetuii npu3Hak nogo0us
TPEYTOJIbHUKOB

37 Pemenue 3anau

38 KonTposbHas padora Ne 3 o teme
«ITono0HbBIE TPEYTrOIbHUKN

39 Cpenansisi TMHUS TPEYTOJIbHUKA

40 Cpennsist TMHUS TPEYTOJIbHUKA

41 YetbIpe 3amMedaTeabHble TOUKU
TpEYTroJIbHUKa

4 IIponiopurOHanbHbBIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

43 [IponopuyoHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

44 MeTton nono6us B 3a7a4ax Ha
IIOCTPOEHHUE.
[Tpumenenune mogo0ust

45 TPEYTOJIBHUKOB B U3MEPUTEIIBHBIX

paboTax Ha MECTHOCTH.




Cunyc, KOCUHYC, TAHT€HC OCTPOTO

46 yIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA

47 Cunyc, KOCHHYC, TAHT€HC OCTPOTO
yIJia NPSAMOYTOJBHOTO TPEYTOJIbHUKA

48 3HaueHus1 CUHYyCca, KOCUHYyca U
TaHreHca jis yrios 30°, 45°, 60°

49 Peurenue 3anau.
KountposbHas padora Ne 4 mo teme

50 «CooTHOLIEHHS MEKAY CTOPOHAMU
U YIJIAMHU NPAMOYT0JIbHOT0
TPEYroJbHUKA)

51 BzaumHoe pacnionoxeHnue npsamMon u
OKPY>KHOCTH

5 B3anmHoe pacnonoxeHue 1Byx
OKPY’KHOCTEH.

53 OOmme kacaTeabHBIE IBYX
OKPY>KHOCTEH.

54 I'pamycHas Mepa oyru OKpy>KHOCTH

55 Teopema 0 BIIUCAaHHOM yTJIE

56 VYribl, 00pa30BaHHbBIE XOPIaMU,
KacaTeJIbHbIMU U CEKYIIUMHU.

57 VYribl, 00pa30BaHHbBIE XOPIaMU,
KacaTeJIbHbIMU U CEKYIUMH.

58 BrnircanHas OKpyKHOCTh

59 BrniucanHas oKkpyKHOCTh




60 OrnncanHast OKpYyKHOCTb 1

61 OnucanHas OKPYXHOCTb 1

62 Pemenue 3anau. 1

63 Pewrenue 3anauy. 1

64 KounrpoJsbHas padora NeS mo reme !
«OKpyKHOCTB»

65 IToBTOpeHue. YeThpeXyroJbHUKN. 1

66 [ToBTopenwue. [1momans. 1

67 IIpoMeskyTOUYHAA aTTECTALMS. !
KounrposbHas padora

68 [ToBTOpenue. OKpPyKHOCTb. 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Kontpoabubie IIpakTHueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTeibHbIE
padoThI padoTsbI
pecypchl
Onpenenenue
1 TPUTOHOMETPUYECKUX (PYHKIUH 1 Bubnrorexa LIOK
p p YHI https://m.edsoo.ru/8al424bc
yriaos ot 0° no 180°
2 DopMyIbl IPUBEACHNUS 1
b K
3 Teopema KOCMHYCOB 1 nommorexa 110
https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1
bu6nuoreka [JOK
5 T 1
COpEMa ROCHIHYCOB https://m.edsoo.ru/8a142d5e
bubnuoreka [JOK
6 T 1
cOpeMa CHiycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHycoB 1
9 Haxoxnenue e CTOPOH U | bu6nuoreka [JOK
BEJIMYUH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubnuoreka [JOK
10 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
11 Pemenue TpeyroabHUKOB 1
https://m.edsoo.ru/8al42ac0
b K
12 Pemenue TpeyroabHUKOB 1 nommorexa 110

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




bubmuoreka [JOK

13 Pemenue TpeyroabHUKOB
https://m.edsoo.ru/8al42ac0
14 [IpakTHuecKkoe MPUMEHEHHE TEOPEM bubmuoreka [{IOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42¢3c
15 [IpakTHuecKkoe NPUMEHEHHE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonrtponbHas pabora o teme bubmuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o npeobpazoBaHUU bubmuoreka [IOK
moxoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC DJICMEHTHI bubmoreka [JOK
10J1I00HBIX (Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE IJIEMEHTHI
NOJOOHBIX (hUTYD
Teopema 0 mpoU3BEAECHNUN OTPE3KOB
20 XOpJI, TeOpeMa O MIPOU3BEIACHUU bu6muoreka [{IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeabHOM
Teopema 0 mpoU3BEAECHNUN OTPE3KOB
)1 XOp, TeOpeMa O MPOU3BEICHUH bubnmoreka [JOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeabHOM
Teopema o npon3BeIeHUN OTPE3KOB
” XOpJ, TEOpeMa O IPOU3BEICHUU bu6mmoreka [JOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpare KacaTeJIbHOU
3 [IpumeHeHne TeopeM B peleHnn bubnmoreka [JOK

TCOMCTPHUICCKUX 3ada4d

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




24

25

26

27

28

29

30

31

32

33

34

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUUYECKHX 3a4a4

HpI/IMeHeHI/Ie TCOPEM B PCIICHUUA
TCOMCTPHUICCKUX 3ada4

KonTponbnas pabota mo Teme
"IIpeobpazoBanme MO100Ms.
Mertpuueckre COOTHOUIEHUS B
OKpY>XHOCTH"

OmnpeneneHne BEKTOPOB.
DUBNYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

CrnosxeHue ¥ BHIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnokeHue ¥ BRIUUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

Paznoxxenue BekTopa 1o ABymMm
HEKOJIJIMHEAPHBIM BEKTOpaM

Koopaunatel BekTopa

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €r0 NPUMEHEHUE IS
HAaXOJKICHUS JJIMH U YIJIOB
CkansipHO€ IpOU3BEIEHNE
BEKTOPOB, €r0 MPUMEHEHHUE IS
HaXOJKACHUS JIMH U YIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/8al443fc

bubmmoreka [JOK
https://m.edsoo.ru/8a144578

but6mmoreka [JOK
https://m.edsoo.ru/8al447a8

bubmuoreka [JOK
https://m.edsoo.ru/8a144960

bubmuoreka [JOK
https://m.edsoo.ru/8al44a8c

bubmuoreka [JOK
https://m.edsoo.ru/8a144d52

bubmuoreka [JOK
https://m.edsoo.ru/8al44fbe

bubmuorexa [JOK
https://m.edsoo.ru/8al14539c¢

bu6nuoreka [JOK
https://m.edsoo.ru/8al14550e




35 Pemenue 3aga4 ¢ momMompio bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3aga4 ¢ MoMoIIbIO bubmmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
17 [IpumeHeHne BEKTOPOB JUIst
perieHus 3aaad GpusnuKu
18 KonTponbhas padota no teme bu6mmoreka [IOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbl KOOPIMHATHI TOUEK Ha
IUIOCKOCTH
N bubmuoreka [JOK
40 ¥ paBHeHHe MpsMOH https://m.edsoo.ru/8al45c48
41 YpaBHeHHE PAMOKN
42 YpaBHEHUE OKPYKHOCTH bubmorexa [OK
https://m.edsoo.ru/8al4635a
43 KoopanHatel Touek nepeceyeHus bubnmoreka [JOK
OKPY>KHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPU PELICHUN
44 TEOMETPUUYECKHX 3a]1a4d,
MPaKTUYECKUX 3a]1a4
Meroa koopAMHAT NpU PELICHUN
45 reOMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a/1a4
Meroa koopAMHAT NpU PELICHUN
46 re€OMETPUUYECKUX 3a/1a4,

MPAKTHUYCCKUX 3aaa4



KonTtponsHas pabora o Teme

47 " JlekapTOBBI KOOPAXHATHI Ha bubmorexa [IOK
tockoeTH" https://m.edsoo.ru/8al146e0e
43 [IpaBunbHBIE MHOTOYTOJIBHUKH, bu6mmoreka [IOK
BBIYUCIICHUE UX DIJIEMEHTOB https://m.edsoo.ru/8al46fda

bubnuoreka [JOK

49 Hueno m. Jlmitria okpysiocTH https://m.edsocL).Iru/Sa1472(:8
bubnmoreka [JOK

30 Huento m. Jlmina okpysiocTH https://m.edsocl)l.ru/Sal4714c

51 JlivHa 1yru OKpy>KHOCTH

% | Pamuasmas sepa yrma i sdsooruSal 11

53 [Tnomane kpyra, cekTopa, CErMeHTa bubmoreia HOK
https://m.edsoo.ru/8a147426

54 [Tnomane kpyra, cekTopa, CErMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750

55 [Imomaae kpyra, CEKTOpa, CErMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750

56 [ToHsiTHE O NBUKEHUM TJIOCKOCTH bubmmorexa [OK
https://m.edsoo.ru/8al147c82

57 [TapaienbHbIN IEPEHOC, TOBOPOT Bubmmorexa [IOK
https://m.edsoo.ru/8al147f16

58 [TapaienbHbIN IEPEHOC, TOBOPOT Bubamorexa [IOK
https://m.edsoo.ru/8a147f16

59 [TapannenbHblil nepeHOC, TOBOPOT

60 [TapamienbHbBIN IEPEHOC, TOBOPOT

61 [Ipumenenue nBUKEHUN ITPU bubnuoreka IIOK

pelieHuu 3aaa4y

https://m.edsoo.ru/8al1480e2




62

63

KontponbHas paboTa o TeMam
"[IpaBusIbHBICE MHOTOYTOJIBHUKH.
OKpYXHOCTb. JIBUXKEHUS
miockocTu"

[ToBTOpenue, o6o0mEeHNE,
CHCTEMAaTH3aInsI 3HAaHUH.
H3mepenune reoMeTpuiecKux
BeJMYMH. TpeyronbHUKU

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

64

65

66

67

68

[ToBTOpenue, 060061IEHNE,
CUCTEMAaTH3aInsI 3HAaHUH.
[TapannensHble 1
NEPIECHIUKYIISIPHBIC MIPSIMbIE

[ToBTOpenue, 06001IEHNE,
cHCTeMaTH3aIus 3HaHUH.
OKpY>KHOCTb U KPYT.
['eomeTprueckue mocTpoeHuUs.
VTIiabl B OKPY>KHOCTH
[ToBTOpenue, o6o0IIEHNE,
cHCTeMaTH3aIus 3HaHUH.
BrrcaHHbIe 1 ONTHCAHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

Wrorosas koHTposibHas paboTa

[ToBTOpEeHME, 0600IICHHE,
CHCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

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

bu6nuoreka [JOK
https://m.edsoo.ru/8a148920
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