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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX PAa3[€JIOB IMIKOJIBHOM MaTEMaTHUKHA, UMEIOLIUN
CBOEH I1eNbl0 00ECHeunTh H3yYEHHUE CBOMCTB M pPa3MepoB (GUIYp, UX OTHOIICHUH U
B3aMMHOE PaCIIOJIO0KEHUE, ONUPAETCSA HA JIOTUYECKYIO, TOKA3aTEIbHYI0 JUHUIO. [[eHHOCTh
M3YUYEHUSI TEOMETPUH HAa YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 3aKII0YAETCS B TOM, UTO
0oOy4JaromuiiCcsl y4uTCsl TPOBOJUTH JOKa3aTeIbHbIE PACCYKICHHS, CTPOUTHh JIOTHUYECKHE
YMO3AKJIFOUEHHUS], JIOKa3blBaTh MCTUHHBIE YTBEPKJICHUS M CTPOUTHh KOHTPHPUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYKAECHHUS «OT MPOTUBHOTO», OTIWYATH CBOMCTBA OT IMPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoii 1ienpio u3ydeHusi rTeOMETPUM SBJISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IpU pEIICHUM KaK MaTEeMAaTHYECKUX, TaK M MNPAKTHUYECKUX 3a/ad, BCTPEYAIOMIUXCS B
peanpHOM >ku3HU. OOydYaromuicsl MOKEH HAy4YUThCS OMNPENCIUTh T'€OMETPUUECKYIO
burypy, onucath CJIOBaMU JIaHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIONIA/h 3€MEIHHOTO
y4acTKa, PacCUUTaTh HEOOXOIUMYIO JIJIMHY OITOBOJOKOHHOTO Kalelns WM TpeOyembie
pa3Mepsl Tapaxka sl aBTOMOOUJIE. DTOMY COOTBETCTBYET BTOPasi, BHIUNCIUTEIbHAS JTUHUS
B M3y4YeHUHU reomeTpuu. [Ipu pelnreHnu 3amad MpakTUYECKOTO XapakTepa O0ydarouiuics
YUYUTCA CTPOUTHh MAT€MaTUUYECKUE MOJICNIU PEATbHbIX JKU3HEHHBIX CHUTYAI[Mi, TMPOBOIUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine Ba>xHO MOJYEPKUBATH CBSI3U T€OMETPUU C APYTHUMH YUE€OHBIMH MpPEIMETaMu,
MOTHBUPOBATh HCIIOJNIB30BaTh OMpEIEICHUS TEeOMETPHUUYEeCKHMX (Uryp W TOHSTHH,
JEMOHCTPUPOBATh MPUMEHEHHUE TOJYYEHHBIX YMEHUW B (U3HKE M TEXHUKE. DTU CBA3U
HaubOosnee spko BUAHBI B Temax «BekTopb», «TpUroHOMETpUUYECKHE COOTHOIICHUS,
«Meton koopauHaT» u «Teopema ITudaropay.

VYuyeOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC  pa3/eibl
conepxanusi: «['eomerpuyeckue GUTypbl U UX CBOMCTBay, «VI3MepeHue reoMeTpruvecKux
BEIIMYMH», «J/leKapTOBBI KOOpAWMHATHI HA IUIOCKOCTH», «BekTopbl», «/IBHKEHUS
m1ockocTny, «IIpeobpazoBanus mogo0us».

Ha u3ydenne yueGHoro kypca «I'eometpusi» orBogutcsi 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B HeJIEN0), B 8 Kiacce — 68 yacoB (2 4aca B Hezienio), B 9 kinacce — 68 yacoB
(2 yaca B HezielNIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrima. Jlomanas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpssMoyronbHBIA  TpeyroiabHUK. (CBOWCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJIbIIeM yrie W OosbLIeHl CTOPOHE TPEYroJbHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHast U cekylias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH

TpEyroJibHUKA.
8 KIIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4aW MapajuieorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHUKa.

[logoOue TpeyronbHUkoB, Kodhduuuent mnogodus. Ilpusznaku nomodus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.
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CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKa, Mapajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHHE TMJIOIIaIeH
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYeCKre (QyHKIIUU
yraoB B 30, 45 u 60°.

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
oKpykHOCcTel. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKMX 3aJad C HCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACaTEIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAMNPABJICHHBIE  BEKTOPHI,
OPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3iokeHue BEKTopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, PUMEHEHUE /ISl HAXOKICHUS JUIMH U YIJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yIya, BbIUMCIEHUE JJIMH Ayr OKpyxkHocteu. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHHUSIM  POCCHMCKHX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHuHa U peasiu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKW, OCO3HAHHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYE€CKON HAIPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEW XKWU3HU JUIS YCHEIIHOW mpodeccuoHanbHON
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K OMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIICHUH, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH I Pa3BUTUSA LIMBUIM3ALUMU,
OBJIAJICHUEM SI3BIKOM MAaT€MATHUKA M MAaTeMaTH4ECKOM KYyJIbTYPOW KaK CpPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEIEHHUA  3J0pOBOro o0Opasa JKU3HM  (310POBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJIel, MpuoOpeTath B COBMECTHOM JEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHI,  YCTaHABIMBATH  CYMIECTBEHHBIA  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAIIN34;

e BOCIHpPUHUMATh, (QOopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIOEHNUs, MCCIEOBAaHUsA, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, pernaeMoi 3a7auu, BHICKAa3bIBATh UJI€U, HAIICJICHHbIE HAa MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOMpaTh (hOpMaT BBICTYILIICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

IIPUHUMATh LEJIb COBMECTHOW JAECATEIbHOCTH, INIAHUPOBATH OPTraHU3ALIUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3T'OBBIC IITYPMBI U JIPYTUE), BBITIOIHATH CBOIO YacTh pabOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHUOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PEILIECHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OMNOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEeAeisITh HX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUEe (UTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUMCIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouth 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
MPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCs MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTh NMPSMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUYEK APYTOU MPSMOM.

Pemath 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TpHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEIEIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TTOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA NIPHU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs pakTamMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.



BiianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEePIEHIUKYIIPHOCTH KacaTeIbHON U paauyca, IpOBeAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kjacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUSCKUX 3a]1ay.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pEILIEHUH 3a]1ay.

Brnaners moHsTHEeM cpeqHEeN JUHUU TPEYTrOJbHUKA W Tpamneluu, TPUMEHSTh
X CBOWMCTBAa MpHU PEIICHUU TEOMETPHYECKUX 3anad. [lonbp30oBaThcsi Teopemoit
daneca ¥ TEOPEMOI 0 POMOPITUOHATBHBIX OTPE3KAX, MPUMEHATH UX JIJIS PEIICHHUSI
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKUX
3aziay.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp TOHATMSIMM CUHYCa, KOCHMHYyCa U TaHIE€HCa OCTPOro yrjia
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NPaKTUYECKUX 3a]1a4.

Boruucnars (pa3nuuHbIMU CTIOCO0AMH) TUIOMIAAb TPEYTOJIbHUKA U TUIOMIAJH
MHOTOYTOJIbHBIX ~ (puryp  (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp MNOHATHUSIMH BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, KCIOJb30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaX, YIiax MEXKAY XOpAaMu (CEKYIIUMU) U yTIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp moHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aaY.

[IpuMeHsTh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JIs 334 peaibHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (MOJB3YACh, TAE HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koniy oOydenus B 9 kjacce o0OydYarOUIUMCS MOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:
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3HaTh TPHUTOHOMETpUYECKHE (YHKIUA OCTPHIX YIJIOB, HAXOAUTh C WUX
MOMOIIBI0 PA3JIMYHBIC D3JEMEHTHI TMPSMOYTOJBHOTO TPEYTrONbHUKA («PEIICHUE
MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
U YTJIBI JTsl HeTAOJUYHBIX 3HAUCHUH.

[Tonp3oBaThCs (popMysilaMu MPUBECHNUS U OCHOBHBIM TPHUTOHOMETPUYECKHUM
TOXKJECTBOM [IJII HAXOXKICHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMHM
BEJIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYrONbHUKA («pPEIICHUE TPEYrOJbHUKOBY), TMPUMEHATh WX TIPH
PEIICHUH TeOMETPHUSCKHX 3a]1a4.

Brnagets moHsATHMSAMU — TpeoOpa3oBaHUS — TOJMO0OWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCsl CBOMCTBAMHU OO0 MPOU3BOIBHBIX
buryp, ymMeThb BBIYUCISTH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOA00MS B TNPAKTHUYSCKHX 3ajJadax. YMETh IPHUBOIHTH
IPUMEPBI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MIPOM3BEICHUN OTPE3KOB XOP, O IPOU3BEACHUHU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaTBCSA BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHIM
CMBICII, TPUMEHATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHSATH CKaIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHHS JIJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUH TeOMETPHYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUIMHBI JTyTH OKPYXKHOCTH W paJdaHHOW MEphl YIJIa, YMETh BBIYHMCIATH IUIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh IMOoTy4eHHbIC YMEHHUS B MPAKTHUCCKUX 3a/1a4ax.

Haxomute ocu (WJIM LEHTPBI) CUMMETPpHHM (HUTyp, TPUMEHSTH JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[IpuMeHATh TONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYCCKUE
MOJISIH IS 33729 PEaTbHOM KU3HH U MPOBOJIUTH COOTBETCTBYIOIIHNE BHIYUCIICHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0OXO0UMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne n/n P Konrpoabnbie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHH/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 UX CBOMCTBA. MI3MepeHne reoMmeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYNH
bu6mmoreka [IOK
2 TpeyroxeHich 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 I1 606 4 1
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 brbmmorexa [OK
poTiopHt P - TTOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P https://m.edsoo.ru/7f417e18
[Tmomanu mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Biucanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH M ILIOLIAAb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabTara
6 I'eomerpust
Pacnio3naBath M3y4eHHBIE T€OMETPUYECKUE (UTYPBI, ONIPENETSATh UX B3aUMHOE
6.1 pacrosioKeHre, n300pakarb reoMeTpUiYecKrue (PUryphl, BBHITIOIHITH YEPTEKU T10
. YCJIOBUIO 3a7aud. MI3MepsaTh JIMHEHBIE U YIIIOBbIE BEIWYUHBI. Pemars 3a1aun Ha
BBIUYHCIICHUE JUIMH OTPE3KOB U BEJIWYMH YIJIOB
Jlenath rpyOyr0 OIEHKY JJUHEWHBIX W YTIOBBIX BEJIMYUH MPEIMETOB B PEATHHOM
6.2 YKW3HH, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuuars pazmepsl 3THX 0OBEKTOB IO
TTOPSIIKY BEJIMYNHBI
6.3 CrtpouThb yepTeKH K TeOMETPUUECKUM 3a7a4am
6.4 [Tonp30BaTbCs NMpHU3HAKaMKM PABEHCTBA TPEYrOJIBHUKOB, UCIOJIb30BaTh MPU3HAKH
' U CBOIICTBa paBHOOEIPEHHBIX TPEYTrOJILHUKOB MPU PEIICHUH 3a]1a4
65 [IpoBOAUTE JOTMYECKHE PACCYKIECHHUSI C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
' TEOpPEM
[lonp30BaTbCcsi NpHU3HAKAMM  PABEHCTBA IPSAMOYIOJIBHBIX  TPEYrOJIbHUKOB,
6.6 CBOWCTBOM  MEJMaHbl, MPOBEAEHHOW K THIOTEHY3€ MPSAMOYIOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUH F'€OMETPUYECKUX 3a1a4
Onpenenars nmapamielbHOCTh MPSIMBIX C MIOMOIIBIO YITIOB, KOTOpPBIE 00pa3yer ¢
6.7 HUMHU cekymas. Onpeaensars NapajulesIbHOCTh MPSIMBIX C MOMOILBI) PAaBEHCTBA
pPacCTOSTHUM OT TOYEK OJIHOM MPSAMOM 10 TOUYEK IPYroil mpsaMoin
6.8 Pemats 3a1auun Ha KiieT4aToii Oymare
[IpoBOIUTH BEIYMCICHUS U HAXOJUThH YUCIOBbIE U OYKBEHHbIC 3HAUCHUS YIJIOB B
FEOMETPUUECKHUX 337auaX C MCIHOJIb30BAHUEM CYMMbl YIJIOB TPEYTOJbHHUKOB W
6.9 MHOTOYTOJTbHUKOB, CBOWMCTB VIJIOB, OOpa30BaHHBIX NpPU TMEPECEUCHHUH JIBYX
napajijiebHbIX IPSAMBIX CeKyllel. PemaTe mpakTudeckue 3a/1auyu Ha HaXO0K/JIEHUE
YIJI0B
6.10 Bnagerp DNOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPEACIATh

15




OUCCeKTpUCY yrida M CEpPeOUHHBI TEepHeHIUKYISIp K OTpPEe3Ky Kak

TCOMETPUUCCKUC MECTA TOUYCK

@opMyIMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl M AUameTpa

6.11 OKPYKHOCTH, MOJIb30BATbCS MX CBOMCTBAMH. YMETh INMPUMEHSTH 3TH CBOMCTBA
IIPU PELICHUN 3a]1a4
Bilagete nOHATHEM ONMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh
6.12 HaxomuTh €€ meHTp. Ilomb3oBaThCs (akTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB
' TPEYroJIbHUKA IIEPECEKAOTC B OJHOW TOYKE, M O TOM, YTO CEpEAUHHBIC
MIEPIEHIUKYIISIPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCS B OJJTHOM TOUKE
6.13 Biagete moHsATMEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BAaTbCA TEOPEMOM O
' MIEPIEHIUKYISIPHOCTH KacaTeJIbHOW U paJnyca, IPOBENEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbCs MPOCTEMIIMMHM F€OMETPUYECKUMH HEPAaBEHCTBAMU, IIOHUMATh UX
' MIPAKTHYECKUI CMBICIT
6.15 [IpoBOANTE OCHOBHBIE I€OMETPHUYECKHE IOCTPOEHUS C TMOMOUIBIO LUPKYIS H
. JMHEWKH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMoOro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTara
6 ["ecomeTpust
6.1 PacniosHaBaTb  OCHOBHBIE  BHJIbI  YETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTBHI,
' M0JIb30BaThCS UX CBOMCTBAMU IIPU PEIICHUH F€OMETPUUYECKUX 3a]a4
6.9 [IpMeHSITh CBOMCTBA TOYKHU MEpPECEUEHUs] MeIMaH TPeyroJibHUKa (LIEeHTpa Macc)
' B pELICHUU 3a]a4
Biiagets noHsATHEM CpelHEN JMHUM TPEYroJIbHUKA M Tpaneluuu, NPUMEHITh UX
6.3 CBOWCTBA IpU pELICHUH TeoMeTpuyecKux 3anad. llosb3oBaThecs TEOpeMoit
' QPaneca ¥ TEOPEMOM O NPONOPLHOHAIBHBIX OTpPE3Kax, MPUMEHSATh HUX IS
pELICHUS] TPAKTUYECKUX 3a7a4
6.4 [IpuMeHsITh TpU3HAKU TOJMOO0WS TPEYrOJHbHUKOB B PEIICHHH TE€OMETPUUYECKUX
. 3a1a4
6.5 [lonb3oBaTbes  Teopemoit Iludaropa s pelieHHs TEOMETPUUYECKHX H

IMPAKTHUYCCKUX 3aaad. CTpOI/ITB MAaTEMAaTUYCCKYH0O MOJCIIL B TPAKTUYCCKHUX
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3aga4dax, CaMOCTOATCIIBHO ACIaTh ‘IepTé)K N HaXOJUTh COOTBCTCTBYIOIUC AJIMHBI

6.6

Bilagets NOHATUSAMHM — CHUHYCa, KOCHHYCa M TaHI€HCa OCTpPOro yria
[IPSIMOYT'OJIBHOT'O TPEYroJibHUKA. [1071630BaThCs STUMU MOHATUAMU UL PELLICHUS

IMMPAKTHUYCCKUX 3a1a4

6.7

Boruucisate (pa3idyHBIME CIIOCOOAMM) IUIONIAAb TPEYroJbHUKA M ILJIOMIATH
MHOTOYTOJIBHBIX ~ (puryp (MOJIB3yACh, TI/i€ HEOOXOIUMO, KaIbKYISTOPOM).

[IprMEHATH NOJy4EHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax

6.8

BitageTs NOHATUAMU BIIMCAaHHOTO M LIEHTPAIBHOIO yIJa, UCIIOIb30BAaTh TEOPEMBI
O BIHCaHHBIX YIJax, yrilax MEXIy XOopAaMH (CeKyIIMMH) U Yrile Mexay

KacaTeJIbHOW U XOpJOW IpU PEIICHUH IN'€OMETPUUECKHX 3a/1a4

6.9

Biiagete NOHATHEM OINHMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA

OITMCAHHOTO LIGTI)IpéX}’l"OJ'H)HI/IK’c’t IIpU pCUICHNU 3aaa4

6.10

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHWA Ha IPAKTUKE — CTPOUTH MATEMATUUYCCKUE
MOJOCIN OJIA 3aaad peaJ'II)HOI\/'I KU3HU W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYMCIICHHA C IPUMCHCHHUECM HO)IO6I/I$I U TPUTOHOMCTPHUHU (HOJ'II)SYﬂCI), rac

HE00X0IMMO, KaJIbKYJISITOPOM)

9 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

6

['eomerpust

6.1

3HaTh TPUTOHOMETpHUUECKHEe (QYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C X MOMOIIbIO
pa3IMYHbIE  JJEMEHThl  MPSAMOYTOJBHOIO  TpPEYroJibHHKa  («pelieHue
IOPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxoauThs (¢ MOMOIIBIO KaJbKyJIsTOpA)

JUIAHBI U YTJIbIL JJI51 HETAOIMYHBIX 3HAYECHUH

6.2

Ilonn3oBaThCs (l)OpMy.]'IaMI/I NpUBCACHUA W OCHOBHBIM TPHIOHOMCTPHUYCCKHUM
TOXICCTBOM [JId HAXOXIACHHA COOTHONICHUM MCKAY TPUTOHOMETPHUYCCKUMU

BCINYHNHaMUN

6.3

Hcnonp30BaTh TCOPEMbI CHHYCOB W KOCHHYCOB [JISI HAXOXIACHUSA PA3ZJINYHBIX
QJICMCHTOB TPCYIrOJIbHUKA («pemeHHe TPGYTOHBHI/IKOB»), INPpUMCHATL HUX IIPU

pPCHICHUH T'COMCTPUYICCKHUX 3a/1aYq

17




6.4

Bnaners moHsATHAMH TpeoOpazoBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX uryp. Ilomp3oBarbes CBOWCTBaMM MOJOOHS MPOM3BOJIBHBIX (BUTYD,
YMETh BBIYUCIATH JUIMHBI M HAXOJUTh YIJbl Y MOJOOHBIX ¢uryp. IlpumeHsTs
CBOWCTBa MONOOMS B MPAKTUYECKHX 3a/Javyax. YMETb NPUBOIUTH HPUMEPHI

NOJIOOHBIX (PUTYP B OKPYXKAIOIIEM MHPE

6.5

Ilonp30BaThCs TCOpEMaMH O HNPOU3IBCACHHUU OTPE3KOB XOpA, O IHPOU3BCACHHUU

OTPE3KOB CEKYIIHX, O KBapaTe KacaTeJbHOU

6.6

[Tonb30BaTbCst BEKTOpaMu, HIOHUMATh UX F€OMETPUUECKUN U (PU3MUECKUN CMBICI,
MPUMEHATh UX B PELICHUH I'€OMETPUUECKUX U (pusnueckux 3aaay. [IpumeHsaTs

CKaJIAPpHOC MPOU3BCACHUC BCKTOPOB AJIA HAXOXACHUA NJIMH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTHU, IMPUMCHATH €ro B PCIICHUUN

TCOMETPHUUCCKUX U TPAKTUUCCKUX 3aaa4

6.8

Biagete NOHATHSAMM NPAaBWIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyT'¥ OKPYKHOCTH M PaJUaHHON MEphI YIJla, yMETh BBIYUCIATH IJIOMIAb

Kpyra u ero yactei. [[puMeHATh noiy4eHHble YMEHHS B IPAKTUYECKUX 3a7a9ax

6.9

Haxomuth ocu wuiauM UEHTPhl CUMMETpUM (GUTYp, NPUMEHSATh JABMKCHHS]

MJIOCKOCTHU B MPOCTEUIIUX CITydasx

6.10

[IpumeHsTh TONydeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MaTeMaTHYecKue
MOJeNnu s 3ajad  peajbHON JKM3HM U TPOBOAMTH COOTBETCTBYIOIIWE
BBIUHUCIICHUSI C TPUMEHEHHEM TMOJO0OHS UM TPUTOHOMETPHUECKUX (PYHKIIHI

(TmoNB3ysCch, Te HEOOXOIUMO, KATbKYISTOPOM)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ["eometpust
Hauanbuple nonatus reomerpun. Toudka, npsMas, OTpe30OK, Jiyd. YToJ. Buael yrios.
6.1 BeprukanbHble M CMexHbIE Yribl. buccekrpuca yrna. JlomaHasi, MHOTOYrOJIbHHK.
[lapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX
6.9 Cummerpuunble @urypel. OCHOBHBIE CBOMCTBAa oOceBOH cummeTpuu. Ilpumepst
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OCHOBHBIE TOCTPOEHMSI C MOMOIIbIO LUPKYJAsSs U JuHeHku. TpeyroiapHuk. Boicora,
' MeraHa, OMCCeKTpuca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHUKa
6.5 CpoiicTBa ¥ TMpHU3HAKU pPAaBHOOEIPEHHOro TpeyroyibHUKa. IIpu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
66 CBolicTBa U MPU3HAKK MapasuIeNbHBIX NpsiMbIX. CyMMa YIJIOB TpEyrojibHUKa. BHelHne
' YIJIbI TPEYTOJIbHUKA
[IpsimoyronapHbId TpeyroabHUK. CBOMCTBO MEIHMAHBI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
6.7 MpoBEAEHHON K rumnoteHyse. [Ipu3Haku paBeHCTBa MPSAMOYIOJIBHBIX TPEYrOJIBHUKOB.
[IpsiMOyTroIbHBIN TPEYTOJBHUK € yriioM B 30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JTOMaHOM, TeopemMa O OojbIIeM yriie W OOJbIIed CTOPOHE TPEYroJbHUKA.
[lepnieHUKYIISIp ¥ HAKIIOHHAS
6. ['eomeTpruueckoe MecTo TOYeK. buccekTpuca yria v CepelrHHbIA NEPHEHAUKYISAP K
' OTPE3KY KaK F€OMETPUYECKUE MECTa TOUEK
6.10 OKpy)XHOCTb M Kpyr, XOpAa M JuaMeTp, MX CBOWCTBa. B3auMHOe pacnosioxeHue
' OKpYXHOCTH U npsiMoii. KacaTenbHas 1 cexyias K OKpyKHOCTH
6.11  |OxpyXHOCTb, BIMCaHHAas B yroJl. BriricanHas ¥ ONMcaHHasi OKPYXHOCTH TPEYroJIbHUKA
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8 KJIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA

6 ["'eometpust

6.1 UeTeipéxyrosbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMmoyronpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamneuus, paBHOOOKast Tpanenus, €€ cBoicTBa U npu3Haku. [IpsMoyroapHas Tpanenus

6.4 Merton yaBoenus menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u teopema o
' [IPOMOPLIMOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpEeYroJbHUKa U Tpanenuu. LlenTp Macc TpeyroyibHuKa

66 [logobue  TpeyronbHUKOB,  Kod(pduuueHt  noxodbus. IlpusHaku  momobus
' TpeyroJabHUKOB. [IpruMenenue nogo0us npu peneHny NpakTHYecKuX 3a1au

6.7 dopMyItbl IS TUIOIIAAA TPEYroJIbHUKA, TapallieiorpaMma, poM0a U Tpanemnuu

6.8 CpoiicTBa tiomanei reoMmerpuueckux ¢uryp. OTHOIIEHHE TUIOMAACH TMOJ0OHBIX
© |uryp

6.9 Borurcnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJeT4aToi Oymare

6.10 Teopema Iludaropa. [Ilpumenenue teopemsl [ludaropa npu penieHNN MPaKTHICCKUX
' 3aau

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIjla MPsIMOYTOJBHOIO TpeyrojbHuKa. OCHOBHOE
6.11  |TpurOHOMETPHYECKOE TOXKAECCTBO. TpuroHomerpuueckue GpyHkiuu yriaoB B 30°, 45° u
60°

6.1 BrircanHble U LEHTpajIbHbIE YIUIbI, YTOJI MEXAY KacaTelbHON U XOpAOH. YTl MEXIY
' XOpJAaMU U CEKyLITUMU

6.13  |BrnmcanHbIC ¥ ONTMCAHHBIE YETHIPEXYTOJILHUKHI

-~ B3aumHoe pacrnonokeHue 1ByX OKpyxkHoctel. Kacanue okpyxkuocteir. OOriue

KaCaTCJIbHBIC K IBYM OKPYXHOCTIM
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9 KJIACC

Kon IIpoBepsieMblii 3J1eMEeHT COEP:KAHUSA
6 |['eomerpus
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 mgo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEACHHUS
6.9 Pemenne TpeyronpHMKOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Pemienue
' MPAKTUIECKHUX 33724 C UCTI0JIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [[IpeoOpazoBanue monobus. [logoOre COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 MPOM3BEICHUN OTPE3KOB XOP/, TEOPEMBI O MMPOU3BEICHUN OTPE3KOB CEKYIIUX,
' TEopeMa O KBaJIpare KacaTeIbHOM
Bektop, mmmHa (MOIynb) BEKTOpPA, COHAMPABJICHHBIE BEKTOPHI, MPOTHBOIIOJIOXHO
6.5 |HampaBJCHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEPAIUH HaJI
BekTOpamHu. PasiiokeHrne BEeKTOpa Mo JIBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.6 KoopmuHaTtel BekTopa. CKaJIpHOE TPOU3BEICHHUE BEKTOPOB, TIPUMEHEHUE JUIA
' HAXO0XICHUS JUTHH U YTIIOB
JlekapTOBbl KOOpPJIMHATHI HA IUIOCKOCTH. YPaBHEHUS TMPAMOM U OKPY)KHOCTH B
6.7 |koopaMHATax, TEpeceueHHe OKPYKHOCTEH W TpsIMBIX. MeToJ KOOpAWHAT U  €ro
MpUMEHEHHE
6.8 |[IpaBHJIbHBIC MHOTOYTOJIBHUKH
6.9 JlnuHa OKpY)KHOCTH. ['pamycHas W paauaHHas Mepa yIya, BBIYUCICHHE JJIUH JIIyT
' OKPY>KHOCTEH
6.10 |[Imomamp kpyra, ceKTOpa, CEerMeHTa
6.11 JIBYDKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPUU GUTYp (3JI€MEHTapHBIC MTPEICTABICHHS).

[lapannensHbiil iepenoc. [loBopot
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IMPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
MpoBepPsieMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOTO 00111eTr0 00pa3oBaHUSA
Ha ocuose ®I'OC

YMEHHE ONEepPUPOBATH MOHATUSAMU: MHOXECTBO, ITIOJMHOKECTBO, ONEPALMH HAJl
MHO>KECTBAMU; YMEHHE ONepUPOBATh MOHATUAMMU: I'pad, cBsI3HBIN Ipad, Aepeso,
LUKJI, IPUMEHSTh UX MPH PELIeHUU 3a/lad; YMEHHE HCI0JIb30BaTh rpauueckoe
[IPEACTABICHUE MHOKECTB JUJI ONMCAHUS PEAIbHBIX IIPOLIECCOB U SBJICHUH, NTPU

pELIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

YMEHHE ONepUpoBaTh MOHATHUAMH: ONpPENEICHUE, aKCHOMa, TeopeMa,
JT0Ka3aTeJIbCTBO; YMEHUE paclO3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA,
[MPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHL, CTPOUTH BBICKA3BIBAHUS M OTPULIAHUS

BBLICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHIMH: HATYpalbHOE YHUCIIO, IMPOCTOE U COCTaBHOE
YHCIIO, JEIUMOCTh HATypalbHBIX YHCEN, MPU3HAKH JEIUMOCTH, LEJI0€ YUCIIO,
MOYJIb 4HClia, OOBIKHOBEHHAsI IpOOb U JECATUYHAS IpOOb, CTAHIAPTHBIM BH]
4iclia, palUUOHaJIbHOE YHCJIO, HPPAlMOHAIBHOE YHUCIO, apupMeTHYecKui
KBaJIpaTHBIN KOPEHb;, YMEHHE BBINOJHSATH JIEHCTBHUS C YMCIAMH, CPaBHUBATh U
VIOPSAOYMBATh YMCIA, MPEACTaBIATh YHMCIA HAa KOOPAWHATHOW MpPSIMOH,

OKPYIJIATH YKCila, YMCHHE ACJIaTh IPUKUAKY U OLCHKY pE3yiibTaTa BBIYHCIICHUI

YMeHue omnepupoBaTb INOHSTUSIMH: CTENEHb C LEIbIM  IOKa3aTelieM,
apudmeTuyecKkuil KBaJApaTHBI KOpEHb, MHOTOWIEH, ajredpaundeckas JIpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEeHH OOJblle €IMHMUIIBI;
YMEHHE BBITIOJHATH PAcy€Thl MO QopmynaM, MpeoOpa3oBaHUs LEIBIX, TPOOHO-
palMOHATbHBIX BBIPAXKEHUH U BBIPAKEHUN C KOPHSMU, Pa3NOKEHUE MHOTOWICHA
Ha MHO>XHMTEIH, B TOM YHCJIE C UCIOJIb30BaHUEM (OpPMYJ Pa3HOCTH KBAAPATOB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMeHHe ONCpUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHHC C OJTHOM
nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCEPABCHCTBO C nepeMeHHoﬁ; YMCHUC
peuiaTb JIMHEHbBIE U KBaApPATHBIC YPAaBHCHUA, ,Z[pO6HO-paI_II/IOHaJ'IBHBI€ YPpaBHCHUA

C OJHOW IIEPEMEHHOW, CHUCTEMBI [BYX JIMHCHMHBIX YPAaBHEHUM, JIMHEHHBIE
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HEpaBEHCTBA M UX CUCTEMBI, KBaJpaTHbIC U IPOOHO-pAllMOHAIEHBIC HEPABEHCTBA
C OJIHOM IIEPEMEHHOI, B TOM 4MCJIE IPU PELICHUH 3a7a4 U3 APYrux IpeaIMETOB U
[IPaKTUYECKUX 3a/ad; YMEHHME MCIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 U
KOOPJMHATHYIO TUIOCKOCTh JJIsl U300pakeHUs pellleHU YpaBHEHUN, HEPaBEHCTB

N CUCTEM

YMeHne onepupoBaTh MOHATUSAME: QyHKIUA, rpaduK GyHKINHU, HYIH (YHKINH,
NPOMEXYTKA  3HAKOMOCTOSIHCTBA, TPOMEXKYTKH  BO3pacTaHusi, YObIBaHHA,
HanOoJIbIllee W HauMEHblee 3HAauYeHUs (QYHKIWH, YMEHHE OIIEpUPOBAThH
MOHATUSAMU: TIPSIMasi TIPOTIOPUUOHANBHOCTD, JTUHEHHAs (yHKIWS, KBaJApaTUIHAS
¢byHkMs, oOpaTHas MPONOPLUUOHAIBHOCTh, Mapaboiyia, runepbona; yMeHHe
cTpouTth rpaduku QyHKINNA, UCTIOIB30BaTh TPaQUKU ISl OMPEIETICHUST CBOWCTB
[IPOLIECCOB U 3aBUCUMOCTEM, JUISl pElIeHUs 3a/1a4 U3 IPYTUX y4EOHBIX MPEAMETOB
W peambHOM JKM3HH;, YMEHHE BBIpaXaTh (OPMYITaMU 3aBHUCHUMOCTH MEXIY

BCIIMYMHaAMU

YMeHue omnepupoBaTh MOHATHUSAMH: IOCIEIOBaTENbHOCTh, apupMeTHuecKas u
reoMeTpuyecKast MIPOrpeccuu; yMEHHE HCIOJIb30BaTh CBOIiCTBa
[ocie0BaTeNbHOCTEN, (OPMYIIbl CyMMBI U OOIIEro YieHa IPU pPellieHnH 3ajad, B

TOM UHMCIIE 3a]1a4 U3 IPYTUX y4EOHBIX IPEIMETOB U pealbHON KU3HU

YMeHue pemarh 3a7add pasHbIX THUIOB (B TOM 4YHCIE HA MPOIEHTHI, JOJIU U
JacTu, JBUKEHHE, paboTy, LIEHY TOBapOB U CTOUMOCTb MOKYIIOK U YCIIYT, HAJIOTH,
3a/1aul U3 O0JIACTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMH (DMHAHCAMM); YMEHHE
COCTaBIISAITh BBIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO
3a/1auM, HCCIe0BaTh MOJYYEHHOE pPELICHUE M OICHMBATh IPaBJOINOJA00HOCTh

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue ornepupoBaTh MOHATUSAMHU: (GUTYpa, TOUYKa, OTPE30K, MpsAMas, JIyd,
JoMaHas, Yroj, MHOTOYTOJbHUK, TPEYrOJbHUK, pPaBHOOCOPEHHBIN U
PaBHOCTOPOHHUHM TpPEYrOJbHHUKH, MPSIMOYIOJIbHBIM TpPEYroJbHUK, MeAuaHa,
OHcCceKTpuca W BBICOTA TPEYrOJbHUKA, YETBHIPEXYTOJNBHUK, Mapajielorpamm,
poMO, TPSIMOYTrOJNBHUK, KBAApaT, Tpameuus; OKPYKHOCTb, KPYI, KacarejbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHUE pelaTh 3a/add, B TOM
YUCJI€ W3 MOBCEIHEBHOM KU3HHM, HA HAXOXKJIEHUE T€OMETPUYECKUX BEIUYHMH C

NPUMEHEHHEM M3yYEeHHBIX CBOUCTB (QUTYyp U (aKTOB

10

YMeHue ~ omepupoBaTh  IMOHATUSAMH:  PAaBEHCTBO  (QUIYp,  PABEHCTBO

TPCYI'OJIbHUKOB; MMAPAJUICIIBHOCTh U MEPIICHAUKYIAPHOCTD MPAMBIX, YTOJI MECKAY
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MPSIMBIMH, TIEPICHIUKYIAP, HAKIOHHAs, MPOeKuus, nojgodue ¢uryp, moaoOHbIe
TPEYrOJIbHUKH, CHUMMETPHUS OTHOCHUTENBHO TOYKM M TNPSMOW; yYMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M MOJ00He (uryp, mapamiensHOCTh U

NEPIEHANKYJIAPHOCTD MPSMBIX B OKPY/KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSIHME, Yroi (BeJMYMHA YIa,
CHUHYC M KOCHUHYC yIJla TPEyroylbHHMKa), IJIOLIaJb; YMEHHE OLIEHUBATh Pa3Mepbl
NpeMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE NMPHUMEHSATH (HOPMYITBI
nepuMeTrpa M IUIOIIAJd MHOTOYI'OJIbHUKOB, JJIMHBI OKPYXKHOCTH U IUIOLIAIU
Kpyra, oObeMa MpsSMOYIOJbHOIO Mapajieenunesa; yMEHHE NPUMEHATh
[PU3HAKW PAaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
TeopeMy [Iudaropa, TpuroHoMeTprYECKUE COOTHOUIEHHUS /111 BBIUMCICHUS JUTHH,

pacCTOSIHUM, TJIOIIAAeH

12

YMmenue n3o0paxarb Iiockue (GUrypbl M MX KOMOWHALMU, MPOCTPAaHCTBEHHBIE
Gburypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HWHCTPYMEHTOB U 3JIEKTPOHHBIX

CpEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCaAHHUIO

13

YMEHHE OIepupoBaTh TMOHATHSAMH: TPSMOYTrOJibHAasE CHCTEMa KOOPJWHAT;
KOOPJIUHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOPA HA YUCJIO,
CKaJs[pHOE TIPOM3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl U
KOOPIMHATHI JUIsl TPEICTABJICHUS JAHHBIX W pEIIeHUs 3a/ady, B TOM 4YHCIE U3

NpYrux y4eOHbIX IPEIMETOB U peaIbHOM JKU3HU

14

YMeHue ornepupoBaTh MNOHATUSMU: CTOJOMKOBBIE U KPYrOBBIE HArPaMMBL,
TaONMuIBl, cpenHee apudmernyeckoe, MeauaHa, HauOOJblllee W HaUMEHbIlee
3HAuUEHUS, pa3Max 4YHCIOBOro HaboOpa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbBaTh  HMH(QOpPMAIMIO, MPEACTaBICHHYD B Ta0nMIax M Ha
nrarpaMmax, OTpaXkarollyro CBOMCTBA M XapaKTEPUCTUKU pealbHBIX MPOIIECCOB U

HBHGHHﬁ; YMCHHUC PACIIO3HABATDb U3MCHYUBLIC BEJIMUUHBI B OKPY’KAOIICM MUPC

15

YMeHue oneprupoBaTh MOHATUSMU: CITy4alHBIN OMBIT (CIy4allHbII SKCIIEPUMEHT),
QIIEMEHTapHOE COObITHE (PIIEMEHTAPHBIN MCXO0/) CIy4aifHOTO OIBITA, CIIy4aiiHOe
coObITHE, BEPOATHOCTh COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTH CIyYalHBIX
COOBITHI B OTIBITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSAMH; YMEHHE
pemiate 3aJayd METOJOM OPraHM30BaHHOTO Tepedopa M C HCHOJIb30BaHUEM
MpaBUJIa YMHOXKEHUS; YMEHHE OIICHMBATh BEPOSATHOCTH PEATbHBIX COOBITHH U
SIBIICHUW, TOHUMAaTh POJb MPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOSITHBIX

COOBITHI B OKpyXaromemM MHUPE U B KU3HU, 3HAKOMCTBO C TIIOHATHUCM

24




HC3aBHUCUMBIX CO6LITI/II>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCENI U €ro POJIbIO B

MAaCCOBBIX SBJICHHUAX

16

YMeHue BBHIOMpATh MOAXOMSAIIMA HM3YYCHHBIM METOJA IS pelIeHHs 3aaqH,
IIPUBOAUTH IPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacIio3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMAaTHKM B MCKYCCTBE, OIMCHIBATH
OTZACNBHBIC BBIJAIOIIMECS PpEe3yNbTaThl, IOJYyYEHHBIE B XOJE pPa3BUTH
MAaTE€MaTHKU KaK HayKH, IIPUBOJUTH IPUMEPBbl MAaTEMaTUYECKUX OTKPBITUN U UX

ABTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OID ITO

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
1  |[Yucna u BeIUMCICHUSA
1.1 |HarypanbHble u 1einble yncia. [lpu3sHaku 1e1MMOCTH HENbIX YUCeN
1.2 |OOBIKHOBEHHBIC U JIECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPHOANIECKHIE APOOH
1.3 |PanmonanbHbIC YncIa. ApHPMETHIECKHE OTIEPALINH C PAIIMOHATHLHBIMHI YHCIIAMH
1.4 |deiictBuTenbHble yucna. ApudmMerndeckue onepamnmu ¢ AeMCTBUTEIbHBIMU YU CIAMU
L5 [IpnOmkEHHBIE BBIUMCIICHUS, MpaBUJIa OKPYIJIEHUS, MPHUKUAKA M OLIEHKAa pe3ysbTaTa
. BBIUUCIICHU I
2  |AnreOpanveckue BBIpAKCHUS
2.1 |byxBeHHBIE BBIpOKEHUSI (BBIPAKEHUS C IEPEMEHHBIMH )
95 Crenenp ¢ nemplM nokasarenieM. CTeNeHb C palMOHANBHBIM IoKas3aTtesneMm. (CBoilcTBa
- CTETeHU
2.3 |MHorowieHsl
2.4 |AnreOpaudeckas a1poOb
”E ApubMeTHuuecKuii KOpPEHb HaTypalbHOW creneHu. J[ledcTBus Cc  apudMETHYECKUMH
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 |YpaBHEHMs U HEpaBEHCTBA
3.1 |Lenble u ApoOGHO-palMOHANIbHBIE YpaBHEHUA. CHCTEMBbI U COBOKYITHOCTH YpaBHEHUH
3.2 |Lenbie u ApoOGHO-palMOHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 [Pemrenue TEKCTOBBIX 3a1ay
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 |[locnenoBaTeabHOCTH, COCOOBI 3aaHUs TIOCIIEI0BATEIbHOCTEN
4.2  |Apudmernueckas U reoMmerpuyeckas nporpeccuu. @opmysna Ci0KHbBIX IPOLIEHTOB
5 OyHKIIMH
Oynkius, cnocoObl 3amanus (yHkuuu. I'paduk Gynkinuu. Ob6nacte onpeneneHus M
- MHOKeCTBO 3HaueHui ¢yHkuuu. Hymu ¢ynkuuu. TIpoMexyTku 3HAKONMOCTOSIHCTBA.

[IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakCUMyMbl M MUHUMYMBI (DYHKIUH.

HauGobiree ¥ HauMeHbIIISe 3HAaUCHUE (I)YHKI_II/II/I Ha ITPOMEIKYTKEC
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KoopauHaTs! Ha IPSAMOM U INIOCKOCTH

6.1 |KoopaunaTtHas npsmas

6.2 |[dexapTOBBI KOOPAMHATHI Ha MJIOCKOCTU
7 [leomerpus

7.1 |[['eomerpuueckue GUTYpHI U UX CBOICTBA

7.2  |TpeyroipHHUK

7.3 |MHOTrOyroJbHHUKH

7.4  |OKpyXHOCTb U KpYyr

7.5 [M3MepeHue reoMeTpUYECKUX BETUYHH

7.6  [BekTophl Ha IMJIOCKOCTH
8  |BeposATHOCTPH M CTAaTHCTUKA

8.1 |OnmcarenbHas CTATUCTHKA

8.2 |BeposTHOCTB

8.3 |KombOunaTopuka

8.4 |MHuoxecrtBa

8.5 [['padsr
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