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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. [IEeHHOCTh HM3ydeHHUs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TIPOTHUBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peasbHOW KU3HU. OOydaromuiicss [OJDKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTEIbHAS JIMHUA B U3YYEHUU T'€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MNOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMU Yy4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpudeckue CcooTHOEHUsA», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsl», «JIBuxkeHus miockoctn, «IIpeodpazoBanus momo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPXAHUE OBYUEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOICTBa OCEBOM CHUMMETPUHU.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKU PaBHOOEAPEHHOro TpeyrojbHUka. [lpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

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

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe mecto Touek. buccekTtpuca yriia ©W  CEpeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHas B Yyroyl. BrnucaHHas W oONUCaHHAsd OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M IPHU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyroabHukoB, kKoddduuuent mnogodus. Ilpusnaku nomoOus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue 1iomanen 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 TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yrioB 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
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeoGpazoBanue nmogodus. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BEKTopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS NMPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUJKEHHSI MIIOCKOCTH M BHYTPEHHHE CHUMMETPUU (PUrYyp (dIE€MEHTapHbIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOTrO Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHHM, pacCyXIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU Uil pelieHus 3aj1a4y
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIBHOW M NMPUPOAHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

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

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

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh J0Ka3aTebCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH, (UKCUPYIOIIUE TMPOTUBOpEUnE, MpodseMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh 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 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
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, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, IAaBaTh IMOSICHEHUS IO XOAY PELICHUSA
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COMOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

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

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThl, pacmnpenensarh BHABI pPabOT, JOroBapuUBaThHCH,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATh CBOW [JIEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbLHO COCTAaBIIAThH IUIAH, aJITOPUTM pELICHUs 3aJayu (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIECCa U pe3yibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMIICS TMOTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYpPBI, ONPEeNeHsITh HX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyI0 OIIEHKY JHWHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIOIb30BaATh
MPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MIPSMOYTOJIBLHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX MapajuielIbHbIX MPSAMBIX CeKylleil. Pemare npakTuyeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JUAaMETpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCA B OJAHOM TOYKE, M O TOM, 4YTO CEPEAVHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCsd MPOCTEUIIMMHU T'€OMETPUUYECKUMUA HEPABEHCTBAMHU, NTOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOUTE OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOIIBIO LIUPKYIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJiacce OOy4arOIIMICS TOJYyYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI UYETBHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIB30BATHCSI KX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

BianeTs noHsATHEM CpeAHEW JUHUM TPEYTOJbHUKA U Tpaleluu, TPUMEHSAThH
WX CBOWCTBAa MPHU PEIICHUU TreoMeTpudeckux 3anaad. [lomp3oBarbcs Teopemoit
daneca U TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATH UX ISl PELICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[Tons3zoBaTthest Teopemoit Iludaropa mist pemieHUss TeOMETPUUYECKUX U
npakTHYeckux 3aaad. CTpoUTh MATEMAaTUYECKYIO MOJEIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroibHUKa. [101b30BaThCA ATUMU MOHATUAMH ISl PEIICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMH BIHUCAHHOTO W LEHTPAJIbHOIO YIUIA, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
ONMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUY 3a1a4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIIN JJIs 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJISTOPOM).

K xoHmy oOyueHmss B 9 KJiacce OOYYarOIIMICS TOJYYHT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJIHBIX TPEYTOTBHUKOBY). HaXoauTh (¢ MOMOIIBIO KAJIBKYIATOPA) JTHHBI
U Y61 JTsI HeTAOJUYHBIX 3HAUCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJEHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISI HAXOXKJICHUS Pa3IMIHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pEHICHUE TPEYTOJbHUKOBY), TMPUMEHATH WX TIPH
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymeThb BBIYHCIATH JJIMHBI W HAXOJWTh YIJbl y TOJOOHBIX QUTYp.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCSA BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30oBaThCA METOJAOM KOOPJMHAT Ha IUIOCKOCTH, NPHMEHITh €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh MoTydeHHbIC YMEHHUS B MPAKTHYECKHUX 3a/1adax.

Haxomute ocu (WM LEHTPBI) CUMMETPHHM (HUTyp, TPUMEHSTH JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHCHHEM IOA00MS W TPUTOHOMETPUUYECKUX (GYHKIUH (TOJIB3YSICh, TIe
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
[Ipocreitmme reome €CKHe
1 I/I)I() CBI)I‘/’IP(I:I;;P; 11;131\1:; T:HHI;IG F:(I;IMSFH;}:II)@I;IKI;IIX 14 Bubnmorexa [IOK
’ p P https://m.edsoo0.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 TpeyrosmeHui 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6moreka [IOK
5 II 606 4 1
OBTOPCHHE, ODODIICHHIE SHAMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ KonTtpoJabHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
. bubnuotexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPIIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 Bubamorexa [IOK
ponoptt P - oA https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'IHI)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 brbmorexa [TOK
peyr y P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHble
5 OIHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [IOK
6 II 606 4 1
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubmorexa [TOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6moreka [IOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/n Tema ypoka KontpoabsHbie i ppossIe
Bcero o0pa3oBaTtejibHbIE
padoThI pecypebi
1 [Ipocreiinme reoMmerprueckie 0OBbEKTHI 1 brbmmorexa [OK
https://m.edso0.ru/8866b724
bubnuoreka [JOK
2 MroroyrobHu, noMaras L https:/ m.edso;I ru/8866ch6a
3 CMeXHBIC U BEPTHKATBHBIC YTIIBI 1 Bubamorexa [IOK
https://m.eds00.ru/8866c5c0
4 CMexXHBIC U BEpTUKAIILHBIC YIIIbI 1 bubmorera [JOK
https://m.edso0.ru/8866c7be
5 CMexXHBIC U BEpTUKAIILHBIE YTIIbI 1
6 CMexXHBIC U BEPTUKAIIbHBIC YIIIbI 1
7 CMeXHBIC U BEpTUKAIILHBIE YIIIbI 1
8 CMeXHBIC U BEpTUKAIILHBIC YIIIbI 1
9 N3Mepenne TMHEHHBIX U YIIIOBBIX 1
BEJTUYMH, BEIUMCICHUE OTPE3KOB U YIJIOB
10 W3mepenune IMHENHBIX U YTIIOBBIX 1 bubnuorexa [IOK
BEJINYMH, BEIYUCIEHUE OTPE3KOB U YIIIOB https://m.edso0.ru/8866c3ea
1 N3mepenune TMHEHHBIX U YTIIOBBIX 1
BEITUYMH, BEIUMCIICHHE OTPE3KOB U YIJIOB
12 N3mepeHne IMHEWHBIX U YTIIOBBIX 1
BEITUYMH, BEIUMCICHHE OTPE3KOB U YIIIOB
13 [epumeTtp u muomanes ¢puryp, 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

COCTAaBJICHHBIX M3 IMPAMOYT'OJIbHUKOB

[epumeTtp u momans Gpuryp,

14 COCTAaBIICHHBIX U3 TPSIMOYTOJILHUKOB
[ToHsTHE O PaBHBIX TPEYTOJIbHUKAX U
15 IIEPBUYHBIE MPEJICTABICHUS O PABHBIX bubamorexa [OK
https://m.edso0.ru/8866ce80
¢burypax
16 Tpu npu3HaKa paBeHCTBA TPEYrOJIHHUKOB bubmorexa HOK
https://m.edsoo.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB bubmmorexa [OK
https://m.edso0.ru/8866d34e
18 Tpu mpu3HaKa paBeHCTBA TPEYTrOJTHHUKOB brbmorexa [TOK
https://m.edsoo.ru/8866e01e
19 Tpu mpu3HaKa paBeHCTBA TPEYTrOJIHLHUKOB
20 Tpu npr3HaKa paBeHCTBA TPEYrOJIHHUKOB
21 Tpu npr3HaKa paBeHCTBA TPEYrOJIHHUKOB bubmorexa [IOK
https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
93 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
CBOICTBO MeIMaHbI PSAMOYTOJILHOTO
24 Tpe}IFOJILHI/IK:, HpOBeIl:[)éHH(?II; K bubmmorexa [JOK
https://m.edso0.ru/8866e9ec
TUTIOTEHY3€
CBOIiCcTBO MeIMaHbI MPSMOYTOJIHHOTO
25 TPEYTrOJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubnuorexa [IOK

TPEYTOJIbHUKU

https://m.edsoo.ru/8866d6fa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa

97 [Ipu3Haku u cBoOMCTBA paBHOOEIPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
08 [Ipu3Haku u cBOMCTBAa paBHOOEIPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku 1 CBOMCTBA paBHOOCIPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpun
bubnuorexa [JOK
31 Hepasetictsa B reometpin https:// m.edsocl)_.I ru/8866e3a2
32 HepaBencTBa B reomeTpuu
33 HepaBencTBa B reomeTpuu
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM B bubnuoreka [IOK
30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyroBHBIN TPEYTOJIBHUK C YTIIOM B
30°
36 KonTtponsHas padoTa o teme bubnuoreka [IOK
"TpeyrosibHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannensHbIe TIPsIMBIC, UX CBOMCTBA bubmmorexa [JOK
https://m.edso0.ru/8866ef64
38 [Tarerii moctynat EBkinaa
Hakpect nexarnue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIC bubnuoreka [JOK
MpU MEPECCUCHUH MapalIeIbHbIX https://m.eds00.ru/8866f086
MPSIMBIX CEKyILIEn
Hakpect nexarue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE

IIPY NIEPECEUEHUN MapaJIEIbHBIX
MPSAMBIX CEKYILEN
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Haxkpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHbIE

41 MIPH TIEPECCUCHUH TTapaILICITbHBIX
NPSAMBIX CEKYILEH
Hakpect nexarye, COOTBETCTBCHHBIC H
42 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHBIC
MIPH TIEPECCUCHUH TTapaUICITBHBIX
MPSIMBIX CEKyIIEN
Hakpect nexarye, COOTBETCTBCHHBIC H
43 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC bubnuorexa [JOK
IIpY [IEPECEUECHNH MTAPATIIEITBHBIX https://m.edso0.ru/8866f3b0
MPSAMBIX CEKyIIEN
[Tpu3Hak mapaIeIbHOCTH MPSMBIX Yepe3
44 PaBEHCTBO PACCTOSTHUN OT TOYEK OJTHON
NPSAMOi 0 BTOPOU MPAMOI
[Ipu3Hak napajiienbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSTHUN OT TOYECK OTHOU
MpAMOi 0 BTOPOU MPAMOI
46 CymMa yriioB TpeyroJibHUKa bubmorexa HOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojbHHUKa bubmmorexa [IOK
https://m.edso0.ru/8866f8ba
48 Buemrnue yriel TpeyrojibHUKa Bu6mmorexa LIOK
https://m.edsoo.ru/8866fase
49 Buemrnue yriel TpeyrojibHUKa
KonTtponsHas pabota o Teme
bu6mmoreka [JOK
50 "[lapannensHble MpsIMbIE, CyMMa YTJIOB

TpeyrojabHuka'"

https://m.edsoo.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

51 OKpYXHOCTb, XOPJIbl U TUAMETP, UX bubnuorexa [JOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenpHast K OKpY>KHOCTH Bubmuorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpyXHOCTb, BITUCAHHAS B YTOJI
o4 OKpyXHOCTb, BIIUCAHHAS B YTOJI
bubnuorexa [JOK
55 [Tonarue o I'MT, npumeHenue B 3a1a4ax httos://m.e dSO(])_.II’U 188670136
bubnuorexa [JOK
56 [Tonarue o I'MT, npumeHenue B 3a1a4ax httos://m.e dSO(])_.II’U 188670508
buccekrpuca u cepeMHHBIN
S7 MEPIEHIUKYIISIP KaK TEOMETPUYECKUE
MecTa TO4YeK
58 OKpYyXHOCTb, OITMCAHHAS] OKOJIO bubnuoreka [IOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpYyXHOCTb, OMTMCAHHAS] OKOJIO
TpPeYroJbHUKa
60 OKpyXHOCTb, BIIUCAHHASI B TPEYTOJIbHUK bubmmorexa [JOK
https://m.edso00.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [Ipocreiimue 3ana4u Ha TOCTPOCHUE bubmmorexa [JOK
https://m.eds00.ru/88671188
63 [Ipocreiimue 3ana4u Ha TOCTPOCHUE bubmmorexa [JOK
https://m.edso0.ru/886712d2
KonTponeHas paboTa o teme
64 "OKpyXHOCTb U Kpyr. ['eoMeTpuyeckue Bubmmorexa LIOK
" https://m.edso0.ru/88671462
IIOCTPOCHHUS
65 IToBTOpeHue u 06o0IIeHNe 3HaHUI bubnuorexa [IOK



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
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OCHOBHBIX IIOHATHUI U METOJ0B Kypca 7
KJ1acca

https://m.edso0.ru/886715b6

66 Hrorosast KOHTpoJbHAS paboTa

bu6mmoreka [{OK
https://m.edso0.ru/886716ec

[ToBTOpEeHue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX IIOHATHUI U METOA0B Kypca 7
KJracca

[ToBTOpeHue u 0000IIEHNE 3HAHUIT
68 OCHOBHBIX NOHSTUH U METOJIOB Kypca 7
KJacca

bu6moteka [IOK
https://m.edso0.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
nudposwIe
Ne n/m Tema ypoka KonTposabHubie op
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypcsl
1 [Tapannenorpamm, ero Npu3Haku U 1 bubnuorexa [JOK
CBOIiCTBa https://m.edso0.ru/88671af2
5 [TapamrenorpaMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOIicTBa https://m.edso0.ru/88671cal
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [JOK
CBOIicTBa https://m.edso0.ru/88671cal
YacTHbIe ClTydad mapajuie]IorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa [IOK
pAMOYE U,p » KBAZpAT), https://m.edso00.ru/88671dea
MPU3HAKK U CBOMCTBA
YacTHbIe clTydad MmapajuieiorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa [IOK
pAMOYE u,p » KBAZpAT), https://m.eds00.ru/88671f20
MPU3HAKK U CBOMCTBA
YacTHbIE ClIy4au MapauieIorpaMMOB
6 (ipsimo oninlim( cI))M6 KBQ, paT) ux 1 bubmmorexa [JOK
PAMOYT u,p - KBA/IPAT), https://m.edso00.ru/8867209c
MPU3HAKK U CBOMCTBA
bubmuoreka [JOK
7 T 1
panietus https://m.edso0.ru/88672358
8 PaBHOOOKAsS U IpAMOYTOIBbHAS TPAELUU 1 bubmorexa LIOK
PAMOYT patent https://m.edso0.ru/8867252¢
9 PaBHOOOKAs 1 IpIMOYTOIBHAS TPAIEUU 1 bubmorexa [IOK
PAMOYT patett https://m.eds00.ru/88672858
10 Meron yaBoeHUs METMaHbI 1 bu6mmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
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https://m.edsoo0.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edso0.ru/88672b14

12 KonTponsHas paboTa o teme bubmmoreka [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%

13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 CpenHss TUHUS TPEYroJibHUKA brbmmorexa [OK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYrOJIbHUKA bubamorera LOK
https://m.edso0.ru/88672f38

16 Tparerus, e€ cpeaHssT TUHUSI Bubamorexa [JOK
https://m.eds00.ru/88672358

17 Tpanemus, e€ cpenHss TUHUS bubmmorexa LOK
https://m.eds00.ru/88673064

18 [IponopuoHanbHBIE OTPE3KH bubmorexa [TOK
https://m.eds00.ru/88673794

19 [IponopumoHanbHBIE OTPE3KH bubmorexa HOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TPEYroJIbHUKE bubmorexa HOK
https://m.edso0.ru/886738fc

bubnuoreka [JOK
21 Hozobuie Tpeyroabiiit https:// m.edsoc])_.[ ru/88673a78

22 Tpu npusHaka no100ust TPEYroIbHIUKOB bubmmorexa [JOK
https://m.edso0.ru/88673bae

23 Tpu npuzHaka nogo6us TPEeyroJbHUKOB bubmorexa LIOK
https://m.eds00.ru/88673d52

24 Tpu npuzHaka noa06Us TPEyroJbHUKOB Bubmmorexa LIOK

https://m.edso00.ru/8867400e
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25

Tpu npuzHaka nogoous TPEyroJbHUKOB

[Tpumenenue moo0us P perIeHUH

26
MPAKTUYECKHUX 3a/1a4
97 KonTtponsHas padora no teme "I[lomoOnbIe bubmmoreka [IOK
TPEeYrojabHUKU" https://m.edso0.ru/8867445a
28 CBoiicTBa TUIONIAICH T€OMETPUUECKHIX bubnuorexa [JOK
¢buryp https://m.eds00.ru/886745fe
29 @opMyItbl IS IUIOLIAAN TPEYrOJIbHUKA, bubnuorexa [JOK
napajuiesaorpamma https://m.edso0.ru/88674860
30 DopmyJIbl IS TUIOMIAAN TPEYTrOJIbHUKA, bu6moreka [IOK
napasiesorpaMma https://m.eds00.ru/88674a22
31 DopmyJIbl IS TUIOMIAAN TPEYTrOJIbHUKA, bu6moreka [IOK
napasiesorpaMma https://m.eds00.ru/88674a22
32 DopmyJbl IS TUIOMIAAN TPEYTroJIbHUKA, bubnuorexa [JOK
napasuiesorpaMmma https://m.eds00.ru/88675288
33 @opmyJibl IS TUIOMIAAA TPEYTOJIbHUKA, bubnuorexa [JOK
napasuiesorpaMma https://m.eds00.ru/8867542c
. bubnuoreka [JOK
34 Brruncienue miomaaei ciioxHbeIX GUryp httos//m.e dsogru 188674678
. bubmuoreka [JOK
35 Tnowazy guryp Ha kiersatol Gymare https:// m.edsoc%.I ru/8867473e
36 [Tnomaau mogo6HbIX puryp
37 [Tnomaau mogo6HbIX puryp
38 3amaun ¢ MPaKTHUECKUM COJIep)KaHUEM bubmmorexa [JOK
https://m.eds00.ru/88675558
39 3amaun ¢ MPaKTHUECKUM COJepKaHHEM bubmmorexa [JOK
https://m.eds00.ru/88675684
40 Pemienne 3aga4d ¢ mOMOIIBIO METOAQ bu6mmoreka [JOK



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
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BCIIOMOTaTeIIbHOM MJIOIIA N

https://m.edso00.ru/88674f90

bubnuorexka [JOK
41 KonTpomnsHas padora o teme "ITnomanp" httos://m.e dsocI)_.[ru 18867579¢
N bubnuorexa [JOK
42 Teopema [Tudaropa u e€ npumeHeHME httos://m.e dSO(])_.Iru 188675918
N bubnuorexa [JOK
43 Teopema [Tudaropa u e€ npumeHeHME httos://m.e dSO(])_.[I’U 188675918
N bubnuotexa [JOK
44 Teopema [Tudaropa u e€ npuMeHenue httos://m.e dSO(I)_.[I’U 188675abc
45 Teopema Iludaropa u e€ npumeHenue
46 Teopema [Tudaropa u e€ npumeHeHHE
OmnpeeieHre TPUTOHOMETPHUSCKUX
KIIMIA OCTPOTO YIJIa IPSIMOYTOJIBHOTO
47 fgeHyr]inLHHK:, TpH}II"I;)HOMI;TpH‘}II;CKPIe bubmorexa [IOK
https://m.edso0.ru/88675d32
COOTHOIIEHUS B MPSAMOYTOJIEHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO Bubmmorexa [IOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KontponbHas padoTa no teme "Teopema bubnunoreka [JOK
[Tudaropa u Havama TpUroHOMEeTpUn" https://m.edsoo.ru/8a1407e8
59 Brniucannslie 1 HEHTpaIbHbIE YIIIbI, YOI bubnunoreka [JOK
MEXK/y KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8a1415b2
53 Bnucanubie v IeHTpaIbHBIE YTIIbI, YTOJ bubnunoreka [JOK
MEXK/y KacaTeJIbHOW U XOpIAOoH https://m.edso0.ru/8a141940
54 Bnucanubie v IeHTpaIbHBIE YTIIbI, YTOJ bubnmoreka [JOK

MEXY KacaTeIbHOU U XOPAOU

https://m.edsoo.ru/8a141b34
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55

Yrubl MeXIy XOpAaMu U CEKYILIUMU

56 VYTIIbI MEXIY XOpJIaMU U CEKYITUMHU
BrircanHbIe 1 OTIICAHHBIC
o7 YETBHIPEXYTOJILHUKH, UX TTPU3HAKU U bubmorera [JOK
PEXIT AP https://m.edsoo.ru/8a140f86
CBOWCTBa
BrircanHbIe 1 OTIICAHHBIC
58 YeTBIPEXYTOJILHUKH, UX PU3HAKH U bubmmorexa [OK
IPeXy > XTI https://m.eds00.ru/8al416d4
CBOWCTBa
BrimcanHbie 1 onTMCaHHbBIE
59 YEeTBIPEXYTOJILHUKH, UX PU3HAKH U bubmorexa HOK
IPEXyT > 1 IP https://m.edsoo.ru/8a1416d4
CBOWCTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAaHHBIX YETHIPEXYTOJIHLHUKOB TIPH
pELIeHUH T€OMETPUUECKUX 3a/1a4
[IpumeHeHre CBOMCTB BIIUCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pELIeHUH T€OMETPUUECKUX 3a/1a4
62 B3anmHoe pacrnosioxxeHue IByx bubnuoreka [JOK
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocrei Bubmmorexa LIOK
PyX https://m.edsoo.ru/8a1410a8
KounTtponsHas pabota o teme "YTIbl B
64 OKPYKHOCTHU. BriucanHusie U onucaHHbIe Bubmmorexa LIOK
Py ] | https://m.eds00.ru/8a141c88
YeThIPEXYrOJIbHUKH
65 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubnmoreka [JOK
KypcoB 7 u 8 KiaccoB, 0000I1IeHre 3HaHU! https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubnmoreka [JOK

KypcoB 7 u 8 KiaccoB, 0000IIeHre 3HaHU !

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
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67

HTorosas KoHTpoJbHAs padoTa

bubnuoreka [IOK
https://m.edsoo.ru/8a142368

68

[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7 u 8 ki1accoB, 0000111eHnEe 3HAHU I

bu6mmoreka [IOK
https://m.edsoo.ru/8a1420ac

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka KonTposabHubie op
Bcero oOpa3oBaTejibHbIE
padoThbI
pecypchl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢bynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEACHUS 1
bu6moreka [IOK
T 1
3 copeMa ROCHiycoB https://m.edso00.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
COPEMa KOGHHYCOR https://m.edsoo.ru/8al42d5e
bu6moreka [IOK
6 T 1
eOpEMa CHHYCOB https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCOB
Teopema cuHycOB 1
9 Haxoxaenue 1jiMH CTOpOH U BEJIMYUH 1 bu6mmoreka [JOK
YTJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bubmuoreka [JOK
10 P 1
CHICHHC TPEYTONBHHEOB https://m.edso0.ru/8al42ac0
bubmuoreka [JOK
11 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHE TPEYTOIBIIROB https://m.edso0.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 bubmorexa LIOK

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



https://m.edsoo.ru/8a1424bc
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[IpakTueckoe NpUMEHEHNE TEOPEM

bubmuoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edso0.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTtponsHas padora o Teme "Pemenne bubnuorexa [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [TonsiTHe o mpeobpazoBaHUM OO0 httos://m.edsoo.ru/8a143ab0
18 CoOOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX bubnuotexa [JOK
¢buryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE DJIEMEHTHI OJO00HBIX
duryp
Teopema o mpou3BeieHUU OTPEIKOB XOP/,
20 Teog))eMa 0 HII;)OI/ISBCILCHI/II/I OT§€3KOB ’ bubmorexa [IOK
. https://m.edsoo.ru/8a14406e
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Teopema o mpousBeieHUU OTPEIKOB XOP/,
21 TGO[?GMEI 0 H§OI/I3BC§CHI/II/I OT§€3KOB . bubmorexa [IOK
. https://m.edsoo.ru/8al441a4
CEeKYIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Teopema o mpousBeieHUU OTPEIKOB XOP/,
22 Teog))eMa 0 HII))OI/ISBC,HHCHI/II/I OT§e3KOB - bubmmorexa [JOK
. https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
23 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
reoOMEeTPUUYECKHUX 3a]1a4 https://m.edso0.ru/8a143f06
24 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8al1443fc
o5 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a144578
26 KonTposnpHas paboTa o teme bubnuorexa [IOK
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https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

"[IpeoOpazoBanue mopoous. MeTpudeckue
COOTHOILIEHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8a1447a8

Onpenenenre BEKTOpoB. PU3NYECKU U

bu6mmoreka [IOK

27
r€OMETPUYECKHUM CMBICI BEKTOPOB https://m.edso0.ru/8a144960
28 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHUE BEKTOPa Ha YUCJIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, bubnuorexa [JOK
YMHOEHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpA Ha YHCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOPaM
bu6moreka [IOK
32 Koopauuatel BekTopa
P P https://m.edsoo.ru/8al44fbe
CkaysipHO€ MTPOU3BENIEHUE BEKTOPOB, €r0
33 IIPpUMEHEHNE [UTST HaXO0KIECHNUS [UINH U bubmmorexa LOK
P https://m.edso0.ru/8a14539c
YTJIOB
CxansgpHoe IPOU3BEIEHHE BEKTOPOB, €r0
34 i I/IMeII){eHI/Ie pJ‘I}I Ha)I([oxc eHU JfI/IH u bubmmorexa [IOK
p a a a https://m.edsoo0.ru/8a14550e
yIJI0B
35 Pemtenue 3amay ¢ IOMOIIBEO BEKTOPOB bubmnorexa [IOK
a B p https://m.edsoo.ru/8al44c3a
36 Pemtenue 3amay ¢ IOMOIIBEO BEKTOPOB bubmorexa [IOK
A H p https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISl pEIIeHHUs 3a1a4
¢bu3ukn
bubnunoreka IIOK
38 KonTponeHas padota no teme "Bektops!"” 1

https://m.edsoo.ru/8a145b08



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

I[eKapTOBBI KOOpAWHAThI TOYCK HA

39
IJIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHHe MO https://m.edsocla_.[ ru/8al45c48
41 YpaBHeHHE NPIMON
bubnuorexa [JOK
42 ¥PABHEHHE OKPYKHOCTH https:// m.edSO(])_.I ru/8al4635a
43 KoopanHatsl Touek nepeceueHus bu6mmoreka [{OK
OKPYXHOCTH Y IIPSIMOU https://m.edso0.ru/8a146620
Meroa KoOpaAuHAT IPH pEIEHUN
44 T€OMETPUUYECKHX 3a/1a4, IPAKTUYECKUX
3a/a4
Meroa KOOpAMHAT IPH PELIEHUN
45 TEOMETPUUYECKHX 3aJ1a4, TPAKTHIECKUX
3a/a4
MeTto1 KOOpAMHAT MIPU PEILICHUU
46 TEOMETPHUUECKHX 3aJ1a4, TPAKTHICCKUX
3a/a4
47 KonTtponbHas padoTa no teme "JlekapToBbl bubnuorexa [JOK
KOOPJIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8a146e0e
48 [IpaBunbHBIE MHOTOYT'OJIBHUKH, bubnuorexa [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnunoreka [JOK
49 e https:// m.edsoc])_.[ ru/8ald72c8
bubnmoreka [JOK
>0 e https:// m.edsoc])_.[ ru/8ald7l4c
51 JUIMHa Dyru OKpyKHOCTH
52 Pannannas mepa yria bubnuorexa [IOK



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

https://m.edsoo.ru/8al4714c

53 [Tnomanp kpyra, CeKTOpa, CerMEHTa bubmmorexa LHOK
https://m.edsoo0.ru/8a147426
o4 [Tnomanp kpyra, cekTopa, cermeHTa bubmorexa HOK
https://m.edso0.ru/8a147750
55 [Tnomanp kpyra, ceKTopa, cerMmeHTa bubmorexa HOK
https://m.eds00.ru/8a147750
56 TlousiTie 0 ABMKEHUU INIOCKOCTU bubnmorexa LHOK
https://m.edso0.ru/8a147c82
57 [TapannensHbIN IEPEHOC, TTOBOPOT Bubamorexa [IOK
https://m.eds00.ru/8a147f16
58 [TapannenbHbINA IEPEHOC, TOBOPOT Bubamorexa [IOK
https://m.edso00.ru/8a147f16
59 [TapanensHbIN IEPEHOC, TTOBOPOT
60 [TapanensHbIN IEPEHOC, TTOBOPOT
61 [IpumeHeHne ABMKEHUIN PU PEILICHUT bubnuoreka [IOK
3a1a4 https://m.edsoo.ru/8a1480e2
KountponsHas pabota no temam
62 "[IpaBUSILHBIC MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBUIKEHUS TIIOCKOCTH"
[ToBTOpenue, 060061IeHNE, CHCTEMATU3ALIUS
63 3HaHuil. Mi3MepeHne reoMeTpuieckux bubmmorexa [JOK
https://m.edsoo.ru/8a148524
BENUYMH. TPeyroibHUKU
[ToBTOpenue, 06061IeHNE, CCTEeMAaTH3aIUs
64 3HaHui. [TapamiensHble n Bubmmorexa LIOK
https://m.edso0.ru/8a148650
MIePIEeHIUKYIIIPHBIC TIPSIMbIE
65 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHUH. OKPYKHOCTb U KPYT.



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

I'eomeTpuueckue nocTpoeHUs. YTIJIbl B

OKPY)KHOCTH
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
66 3HaHuN. BrrcaHHble U ONIMCAaHHBIE 1
OKPY>XHOCTH MHOTOYTOJIbHUKOB
67 Hrorosas koHTposbHas paboTa 1 bubmorexa HOK
https://m.edso00.ru/8a148920
68 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HAHUMN
OBIIEE KOJIJMYECTBO YACOB I1O ITPOTPAMME 68



https://m.edsoo.ru/8a148920




IIpoBepsiemble TpeOOBaHMA K pe3y/IbTATaAM OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMmbl 1 NpPOBepsieMble 3J1eMEeHTbI COAePKAHMUS

B ¢denepanpHBIX M pETHOHAIBHBIX MPOLEAYpaX OICHKH KadecTBa OOpa3oBaHUS
UCTOJB3yeTCcd TepeueHb (KOoAM(pUKATOp) paclpelesieHHBIX IO  KJaccaM —IPOBEPSIeMBIX
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
o0m1ero 00pa3oBaHUs U JIEMEHTOB COACPIKAHMS IT0 MATEMATHKE

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOU
00pa3zoBaTebHON MPOrpamMMsI (5 Kitacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNIbHON MTPOrpaMMBbl OCHOBHOTO 00I1I1ero 00pa3oBaHus
pe3ynbrara
1 Yucna v BEIYUCICHUS

[lonumath W TpPaBUIBHO YHNOTPEONATH TEPMMHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMU

1.1

CpaBHI/IBaTI) U yHoopsaaodyuBaTb HaATypajldbHBIE 4YHCJIA, CpaBHHBATh B

1.2 .
MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IpOOH

CooTHOCUTH TOYKY Ha KOOpPJAMHATHOM  (YMCIIOBOM) TmpsiMOi ¢
1.3 COOTBETCTBYIOIIUM €M 4HCIOM M H300pakaTh HaTypallbHbIEe 4HClia
TOYKaMH Ha KOOPJAUHATHON (YHCIIOBO) MPSMOM

Boinmonusate apudmernyeckue AEHCTBUA C HATypajJbHBIMH YHCIIAMH, C

14 O0OBIKHOBEHHBIMH JIPOOSMH B IIPOCTEHIITUX CITydasx

1.5 BBINMONHATE IPOBEPKY, MPUKHUIIKY PE3yIbTaTa BEIYUCICHHHA

1.6 OKpyTJsTh HaTYpaJIbHBIC YHCIIA

2 Penienne TeKCTOBBIX 33124

21 Pemrate TekcroBhle 3amaun apuMETHYECKHM CIIOCOOOM M C MOMOIIBIO
OpPraHW30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPHAHTOB

29 Pemrate 3amaum, cojepikaimiue 3aBHCHMOCTH, CBSI3bIBAIOIIUE BEIUYHHBI:
CKOPOCTh, BPEMsi, pACCTOSIHHE, IIEHA, KOJIMYECTBO, CTOUMOCTh

23 Hcnonb3oBaTh KpaTKUE 3alliCH, CXEMbI, TaOIUIbI, 0003HAYCHUS IPH

PCIICHUHU 3a1a4

Ilonp30BaThCcsl OCHOBHBIMH €IWHHUIIAMH HU3MCPCHUSA: LICHBI, MAacCCHI,
2.4 pacCTosiHusA, BPCMCEHU, CKOPOCTH, BBIPAKATL OJAHHU CAWHHIBI BCINYUHBI

qyepes Jpyrue

W3BnekaTh, aHaIM3UPOBATh, OLIEHUBATh HH(OPMAIINIO, TPEJICTABICHHYIO B
2.5 Tabmuie, Ha CTOJIOUATON AUarpamme, HHTEPIPETHPOBATh PECTABICHHbIE
JIaHHBIE, UCTIOJIb30BaTh JaHHBIE NP PEILICHUH 3aa4

3 Harnsgnas reomerpus




3.1

[lonb30BaTbcsi TEOMETPUUECKUMHU MOHATHSAMHU: TOYKA, MpsMas, OTPE3OK,
7y, YT0J1, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPyT

3.2

[IpuBoauTh MpUMEpPHl 0OOBEKTOB OKPYKAIOLIETO MHPA, UMEIOIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX QUTyp

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIilaMH: BEpILIHMHA CTOPOHA;
C MHOTOYrOJbHUKAMU: Yrojd, BEpLIMHA, CTOPOHA, JHaroHallb; C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LIEHTP

3.4

N300paxkaTe M3ydeHHBIE TeOMETpUYecKrue (PUrypbl Ha HEIMHOBAHHOW M
KJIET4aToOM Oymare ¢ MOMOIIbIO IUPKYJIS U JIMHEUKH

3.5

Haxomuts 1yIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTB
3aJaHHOTO paauyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSIMOYTOJIBHUKA, KBaApaTa s
HX TTOCTPOEHUS, BBIYUCIICHUS TJIOMIAIA U IEPUMETPa

3.7

BoruncnaTe nmepuMerp M IUIOIAAb KBajpara, NPSIMOYroJIbHUKA, (uryp,
COCTaBJIEHHBIX U3 MPSMOYTOJBbHUKOB, B TOM 4ucie (GUryp, n300pakeHHbIX
Ha KJeTyaToil Oymare

3.8

ITonp30BaThCSI OCHOBHBIMH MCTPUYCCKUMH CAUHUIIaMU U3MCPCHUSA NJINHEI,
IJIo1aau, BeIpaXXaTb OJJHU CAWHUILIBI BEJIMYUHBI UEPE3 APYTUc

3.9

Pacnio3naBare mapajurenenuries, KyO, WCIIONB30BaTh TEPMUHOJIOTHIO:
BepmnHa, pedpo, TpaHb, W3MEPEHUsS;  HAXOOUTh  HM3MEPCHHS
napajienenumnesna, Kyoa

3.10

Brruucigars 00beM KY6a, napajicicnuicaa 1mo 3aJaHHbIM HU3MEPCHUAM,
IMOJIB30BAThHCA €CAMHHULAMHA N3MEPCHUA o0OBeMa

3.11

Pemate HecioXHBIC 3aaa4d Ha HU3MCPEHUC TI'COMECTPHYCCKUX BCIIMYHH B
IMPAKTUYCCKUX CUTYyallUAX

[IpoBepsieMble 311eMeHTHI coaepxkaHus (5 Kiacc)

Kon

[IpoBepsieMblii 37IEMEHT coepKaHus

HatypanbHble uncna 1 HyJIb

1.1

HarypanbHoe umcno. Psa HarypanbHbix umcen. Ywucno 0. M3o0paxenue
HaTypaJbHbBIX YHCEJ TOUKAMHU Ha KOOPAWHATHOH (UHCII0BOM) MpsAMOi

1.2

Ilo3unmoHHas cucreMa CuucieHHs. PumMckas HyMcEpanus. HGCHTI/I“IHaH cucrema
CUHCIICHUA

1.3

CpaBHeHI/Ie HaTypaJIbHBIX YHUCCII, CPABHCHHUC HATYPAJIbHBIX YHUCCI C HYJICM.
OprrJ'IeHI/Ie HaTypaJbHbIX YUCCIT




CHO)KGHI/IC, BBIYUTAHUC, YMHOXCHUC U ACIICHUC HATYpPAJIbHBIX YHUCCIL. CBOMCTBO
HYJI4 TIIpU  CJIOKCHUH, CBOIiCcTBa HylId W CIUHUIBI IIPU YMHOXKCHHUU.

1.4 .
[lepemecTturensHO€ ©  COYETATENLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOJKEHUS, paclpeleUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Ucnonw3oBanne OykB aisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
' CBOMCTB apu(h)METHYECKHX JICHCTBUIA
16 Jlenutenu u KpaTHBIE YUCIIA, PA3JIOKEHUE HA MHOXKUTEH. [IpocThie 1 cocTaBHbBIE
' yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octraTtkom
17 Cremnenp ¢ HaTypaJdbHBIM MMOKa3aTeleM. 3aicCh YKHCIa B BUJIE CYMMBI Pa3psAHBIX
’ ClTaraeMbIX
YucnoBoe BeIpakeHHE. BpIuKCIIEHNE 3HAYEHNUN YHCIIOBBIX BBIPAXKEHHM, TOPSIOK
18 BBITIOJTHEHUS IeHicTBUM. VCcrob30BaHNne TIPU BBIYUCICHUSX TTEPEMECTUTEIIHHOTO
' U COYETAaTEJIbHOTO  CBOMCTB  (3aKOHOB)  CJOKEHUSI U YMHOXEHMS,
pacrnpeenuTeTbHOTO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenue o apoOU Kak criocoOe 3amucu 4acTh BeTUIMHBL. OOBIKHOBEHHBIC
npo6u. IlpaBunbHble ©  HempaBWwibHble JApodu. CwmemaHHas  JIpoOb,
2.1 MPEACTABICHUE CMEIIAaHHOW NpoOU B BHUE HEMPaBUIBLHON IPOOM M BBIICICHUE
1IeTI0¥ YacTH YKCJIa U3 HEeMPaBUIbHOUN apoou. M300pakeHne npoOeit ToukaMu Ha
YUCIIOBOM MPSMOM
29 OcHoBHOe cBolicTBO npodu. Cokparnienue apooeit. [IpuBenenue qpodu kK HOBOMY
' 3HameHatento. CpaBHeHHE pobei
23 CrnoxeHue W BBIYMTaHUE ApOoOCH. YMHOXKEHHE W JelieHHe ApoOei, B3aUMHO-
' obOpartnble 1poOu. HaxoxeHne 4acTH LeJI0To U LENOro IO ero 4acTu
Hecsatnunas 3amuck apoOeit. [IpenacraBieHue ACCATHYHOW IpoOW B BHJIE
2.4 0OBIKHOBEHHOM. M300pakeHHe MECATUYHBIX APOOCH TOYKaMMU Ha YHCIOBOU
npsiMmoii. CpaBHEHHE JIECATUYHBIX APOOECH
o5 Apudmernueckue  JAEHCTBUA C  JIECATHYHBIMH  JpoOsimu.  OKpyriieHue
' JECSITUYHBIX Apo0ei
3 Pemenne TekcTOBBIX 3a7a4
3.1 Pemrenne TeKCTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
32 Pemenune normyeckux 3amau. PemieHue 3amad mepeGOpoM BceX BO3MOMKHBIX
' BapuaHTOB. Vcnonp30BaHue MpY PELISHUH 33124 TaOJIUIl U CXeM
Pemienne 3amau, conaepKallMX 3aBUCUMOCTH, CBSI3BIBAIOIIME  BEJIMYMHBIL:
33 CKOpPOCTb, BpEMsl, pPacCTOSHHE, LE€HY, KOJUYECTBO, CTOUMOCTh. EaMHUIIBI
M3MepeHusi: Macchl, o0beMa, IIEHBI, PACCTOSHHUS, BpeMEHHU, cKopocTu. CBs3b
MEXAY IMHUIIAMU U3MEPEHHSI KaXKI0OW BETUIHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH




3.5

HpeﬂCTaBHeHI/Ie JaHHBIX B BUJC Ta6JII/IL[, CTOJI0YATHIX AuarpaMmm

Harnsanas reomerpus

4.1

Harnsaneie npencraBneHus o purypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE30K,
Jy4, yroji, JIOMaHas, MHOIOYIOJBbHUK, OKpPYKHOCTb, Kpyr. Yrou. IIpsamon,
OCTPBIH, TYIOM ¥ pa3BEPHYTHIN YIJIb

4.2

JnuHa oTpe3ka, METpUYECKUE €IMHULbI JUIMHBL. [[nuHa JIOMaHOW, mepuMeTp
MHOI'OYTOJIbHHKA. I3MepeHne u nocTpoeHue yriioB € MOMOIIbI0 TPAHCIIOPTUPA

4.3

Harnanuele mnpencraBieHuss o (¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJpaT, TPEYrOJIbHUK; O paBEHCTBE (QUTYp

4.4

N3obpaxenue ¢uryp, B TOM uuciae Ha kierdarod Oymare. [loctpoenue
KOH(puUrypauuii u3 yactei npsMoil, OKpy>KHOCTH Ha HEJTMHOBAHHOM U KJeTyaTon
Oymare. Mcnonb30BaHue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa

4.5

[lnomaas  OpsIMOYroJbHMKA U MHOTOYIOJIbHUKOB,  COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4ucie (Uryp, n300pa’keHHBIX Ha KJIeT4aroil Oymare.
Eqununs! namepenus rioniaau

4.6

Harnsgaeie mpencraBiieHHsi O MPOCTPAHCTBEHHBIX (PHUTypax: MPsIMOYTOJIBHBIN
nmapajuiefienumnes, Ky0, MHOrorpaHHuku.  M3o0pakeHuWe  MpoCTeHImx
MHOTOTpaHHUKOB. Pa3BepTku kyba u mnapamenenunena. Co3maHue Mmopenen
MHOTOTPaHHUKOB (M3 OyMaru, MPOBOJIOKH, TUIACTHIIMHA U JPYTUX MaTEPUAJIOB)

4.7

O06beM PSIMOYTOJILHOTO Mapauienenumena, kyoa. Equauier usmepenus oobrema

[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeIbHON MporpamMMel (6 Kitacc)

Kon

HpOBepﬂeMBIe IMPECAMETHBIC PE3YIJIBTAThl OCBOCHUA OCHOBHOM

MIPOBEPSEMOTO 00pa30BaTeNIbHOI MpOorpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHus

pe3ynbrarta

1

Yucna v BRIYMCICHUS

1.1

3HaTh U IOHUMAaTh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMU BUJAMU YHCENI U
crocobaMH MX 3aMUCH, MEPEeXOAUTh (€cld 3TO BO3MOXKHO) OT OJHOU
(hopMBbI 3aMKCH YKCia K Ipyrou

1.2

CpaBHI/IBaTB U ynopgaoduBaThb  LEJIbIC YHCIIA, OOBIKHOBEHHBIC U
JACCATUYHBIC ,[[pO6I/I, CpaBHHBATL YHCJIa OAHOTO U pa3HbIX 3HAKOB

1.3

BLIHOJ'IHHTL, CoUCTasA YCTHBIC U IMMCBMCHHBIC IIPHUEMBI, apI/I(I)MCTI/I‘-ICCKI/IC
JIEUCTBUSA C HaTypaJlbHbIMHU U HEJIbIMHU YHCIAMU, OOBIKHOBEHHBIMH H
JACCATUYHBIMHA ,[[pO6$IMI/I, MOJIOKUTCIBHBIMHA U OTPULATCIIbHBIMU YU CIIaMHU

1.4

BbluncnsaTe 3Ha4EHHMS YHUCIIOBBIX BBIPAKEHUM, BBINIOIHATH INPUKHUIKY H
OILIEHKY pe3yjbTaTa BBIYUCICHHM, BBIIOJIHATH MPEOOpa30BaHMsl YHCIOBBIX
BBIpQ)KEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX JACHCTBHMA




OprrHSITB OCJIbIC YKUCiia U ACCATUYHBIC I[pO6I/I, HaxXoJuThb HpI/IGJII/DKeHI/ISI

1.5
qrcen
CoOTHOCUTH TOUKY Ha KOOPAMHATHOW NPSAMON C COOTBETCTBYIOIIMM €M
1.6 9UCIIOM W H300pakaTh YWCIA TOYKAMU HA KOOPIWHATHOW TPSIMOM,
HAXOJHUTh MOIYJIb YUCIIa
17 COOTHOCUTH TOYKY B MPSAMOYTrOJIBHOW CHCTEME KOOpJIWHAT C
' KOOPJAUHATAMH 3TON TOUKH
18 OxpyrJSTh TENbIe YKCla U JISCATUYHBIC IPOOH, HAXOIUTh MPUOIMKCHUS
) qHuCell
2 UwucnoBsie 1 OYKBEHHBIC BBIPAKCHUS
[Torumath u ymoTpeOISATh TEPMUHBI, CBS3aHHBIC C 3alMCHhI0 CTEIICHU
2.1 YHClia, HAXOIUTh KBAJApPAT W KyO YHCIIA, BBIYUCIATh 3HAYCHHUS YHCIIOBBIX
BBIPOKEHUH, COJCPKAIIUX CTECIICHU
29 [Tonp30BaThcsl TpPU3HAKAMH JCITUMOCTH, PaCcKIaIbpIBaTh HaTypajlbHBIC
' YHUClla Ha MPOCThIE MHOXKUTEIN
2.3 [Tomk30BaThcs MacmTaboM, COCTABIISATE MPOTIOPIIUH U OTHOIIICHHUS
Ucnonb3oBath  OykBBl Ui 00O3HAYEHUS  YWCEN TPU  3AIUCH
2.4 MaTeMaTHYEeCKUX BBIPAKECHHM, COCTABISITh OYKBEHHBIC BBIPAKCHHS U
(hopMyITbl, HAXOIUTH 3HAYEHUS OYKBEHHBIX BHIPAXKEHUN
2.5 HaxonuTth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenue TekcToOBBIX 3a7a4
3.1 PemaTs MHOTOIIAroBeI€ TEKCTOBBIE 3a/1a4H apU(PMETHUECKUM CIIOCOOOM
Pemats 3amaum, cBsi3aHHBIE C OTHOUICHHEM, MPOMNOPLHUOHAIBHOCTHIO
3.2 BEJIMYMH, MPOIEHTaMHU, peliaTb TPU OCHOBHBIE 3a/Jayd Ha Jpodu u
HIPOLEHTHI
Pematp 3amaun, copepkaimiue 3aBHUCHUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
CKOPOCTb, BpEMS, pacCTOSHUE, IIeHY, KOJIMYECTBO, CTOUMOCTb,
3.3 MPOU3BOIUTEIIBHOCTb, BpeMs, o0beM padoTHI, UCIIOJIB3YS
apudmernueckue  OEHCTBUS,  OICHKY, MNPUKUAKY;  IOJIb30BaThCA
€IMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BETHUNH
3.4 CocTaBisaTh OyKBEHHBIC BHIPAKEHUS 110 YCIOBHIO 331a41
N3Bnekarp mH(popMalnio, MPEACTaBICHHYIO B TaOIUIlaX, HAa JIMHEWHOM,
3.5 CTONOuYaToil  WJIM  KPYroBOM  JAMarpaMMax,  HHTEPIPETUPOBATH
MPEICTaBICHHbIE TaHHbIE, UCIIOIB30BATh JIaHHBIC MIPU PEIICHUH 33]1a4
36 [IpencraBnsaTe wWHPOpPMAIMIO C TOMOIIBIO TAaONWI, JUHEHHOU W
' cTo09aToi quarpamMm
4 Harnsgnas reomerpus




4.1

[IpuBoauTh MpUMEpPHl 0OBEKTOB OKPYKAIOLIETO MHUpPa, UMEIOIUX (HopMy
W3YYCHHBIX T€OMETPHYECKUX IUIOCKUX M TPOCTPAHCTBEHHBIX (HUTyp,
MPUMEPHI PaBHBIX U CHMMETPUYHBIX QUTYP

4.2

N3o00paxkaTp € TIOMOWIBIO LUPKYNs, JHHEWKH, TpPaHCIOPTHpa Ha
HEJIMHOBAHHOW U KJIETYaTOi OyMare n3ydeHHbIE TUIOCKHE TEOMETPUIECKHE
(Gurypsl 1 KOHQUTYpaLUU, CAMMETPUYHBIE (PUTYPBI

4.3

[Tonmb30BaThbCst TEOMETPHUUYECKHMMH  TOHSTHSIMH:  PaBEHCTBO  (uryp,
CUMMETpHS; HMCIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEMU:
OCb CUMMETPHH, LICHTP CUMMETPUU

4.4

Haxomuth BeMMUYMHBI YIJIOB H3MEPEHHEM C IOMOUIBIO TPaHCIOPTHPA,
CTPOUTH YIJIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BAThCA MPU PEIICHUU 3a]ad
rpaJyCHOM MEpOW YIJIOB, paclo3HaBaTh HA YEPTEKaxX OCTPBIM, MPSMOU,
Pa3BEPHYTHIN U TYIIOH YIJIbI

4.5

BeruncnaTe UIMHY JOMaHOM, MEPUMETP MHOTOYTOJIBHUKA, IOJIb30BATHCS
€AVHULAMH W3MEPEHHMs JUIMHBI, BBIPAXKATh OJHHW EIWHHUIBI MN3MEPEHUs
JUIMHBI Yepe3 Jpyrue

4.6

Haxonnuth, MCnonp3ys 4YepTeKHbIE WHCTPYMEHTBI, PACCTOSHUSA: MEXIY
JBYMSI TOYKaMH, OT TOYKHU J0 NPSAMOM, JJINHY IIyTH HAa KBAJPATHON CETKE

4.7

Boruncnate 1omans ¢GUryp, COCTaBICHHBIX W3 MPSMOYTOJIbHHUKOB,
WCIOJIb30BaTh pa30HeHHe Ha MPSMOYTOJbHHKH, Ha paBHbIE (QUTYpPHI,
JNOCTpauBaHUE  JI0  MPSMOYrOJbHUKA,  IOJH30BAaThCS  OCHOBHBIMU
€IMHULIAaMH U3MEPEeHHs IJIOUIAJN, BbIpaXaTh OJHU €IUHMIIBI U3MEPEHUS
TJIOUIA/IN Yepe3 Ipyrue

4.8

PacrioznaBath Ha MOJENAX U M300paKEHUSX MUPAMUIY, KOHYC, IIUIHHIID,
UCIIOJIb30BAaTh TEPMHHOJIOTHIO: BepIIMHA, pPeOpo, TIpaHb, OCHOBAHUE,
pa3BepTka

4.9

N300paxaTts Ha KiieT4aToi Oymare mpsiMOYroJIbHBIHN Mapaienenumnes

4.10

Boruncnate 00beM  NpAMOYroJibHOTO — Mapajuieienunena,  Kyoa,
M0JIb30BaThCS OCHOBHBIMH €IUHHUIIAMH U3MEPEHUsl 00bemMa

411

Pemate HecloXHBIC 3aJlaud Ha HaXOXJICHUE TCOMCTPUUCCKUX BCIMYHH B
IMPAKTHUYCCKUX CUTYyalluAX

IIpoBepsieMble 11eMEHTHI coepkaHus (6 Kiacc)

Kon

HpOBepﬂeMHﬁ QJICMCHT COACPKAHUA

HaTypaJ'ILHLIC qucia

1.1

ApI/I(pMeTI/IquKI/IC JENCTBUS C MHOIO3HAYHBIMU HaTypaJIbHBIMU YHCJIAMU.
YuciaoBsie BBIPAXKCHUA, MOpsA0K ﬂCﬁCTBHﬁ, HCIIOJIBb30BAHUC CKOOOK.
Hcnons3oBanue IpU BBIYHUCICHUAX HNCPEMCECTUTCIIBHOTO MW COYCTATCIBHOIO




CBOMCTB CJIOKCHUS U YMHOKCHUA, paClipCaACIUTCIbHOIO CBOIicTBa YMHOKCHU A

1.2 OxpyriieHrne HaTypaJIbHbIX YHCET
13 Jlenutenu u KpaTHBIC YKCla, HAHMOOJNBIIUN OOMMN JCTUTENb WU HaUMEHBIICE
' oOmiee kpatHoe. J[eTMMOCTh CyMMBI U TIPOU3BEICHHS
14 Jenenue ¢ ocratkoM
2 Hpobu
21 OObIKHOBEHHasi Jpo0b, OCHOBHOE CBOMCTBO JpOoOM, COKpalleHHe JpoOei.
' CpaBHeHHE U YIOPSA0YUBAHKE IpoOeit
29 Pemenune 3amau Ha HaxOXJEHHME YAaCTH OT LEJIOr0 M LEJIOro MO €ro YacTH.
' JpoOHOE YKCIio Kak pe3ynbTaT AeTIeHUs
23 [IpencraBnenune gecaTUyHOM JApoOW B BHUJE OOBIKHOBEHHOW JpoOu H
' BO3MOXHOCTb MPECTaBIIEHUsI OOBIKHOBEHHON ApoOU B BUJE AECATUYHON
24 Hecstuunble 1poOU U METpUYECKasi cCUCTeMa Mep. ApupMeTHuecKrue IeHCTBUS U
' YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECITUYHBIMU APOOSIMU
25 OtHomenue. Jlenenne B JaHHOM OTHOUIEHMHM. Macmtad, MOpPONOPLHUSL.
' [IpuMeHeHne nponopunii pU PEeLIeHNH 3a/1a4
[lonsitne mpoueHTa. Bbluncienue mpoueHTa OT BEJIWYMHBI M BEIMYHUHBI 110 €€
2.6 MpOICHTY. BrIpakeHne MporeHTOB ACCITHYHBIMU IpoOsmu. Permnenue 3amay Ha
IIPOLIEHTHI. BbIpaxkeHne OTHOIIEHUS BEJIMYMH B IPOLIEHTaX
3 [TonoxxuTenpHbIE U OTPULIATENBHBIE YHCTIA
[lonoxxutenpHble W OTpuLaTenbHble uMciaa. llenble yucna. Moayns uyucia,
3.1 reoMeTpuyecKasl HMHTepHnpeTanus Momayis uyucia. M3o0paxeHue uucen Ha
KOOpJIMHATHOM mpsiMoii. YncioBbie MpoMexkyTku. CpaBHEHUE YHCET
3.2 Apugpmernueckue 1eiCTBUS € TOJI0XKUTENBHBIMU M OTPULATEIbHBIMU YHCIaMU
[IpsimoyronbpHasi cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopauHaThl TOUKH Ha
3.3 IIockocTH, abcuumcca u opauHara. [loctpoeHue Toyek u  Quryp Ha
KOOPAMHATHOM IJIOCKOCTH
4 bykBeHHBIE BbIpaXKEHHUSI
[Ipumenenune OykB JUIsl 3alIUCH MATEMaTHYECKUX BBIPAKEHUH U MpeioKeHUH.
4.1 CpoiicTBa apu¢pmeTHyeckux necTBUN. BykBeHHBIE BBIpaKEHUS M YHUCIOBBIE
MOJCTAaHOBKU. byKBEHHBIE PaBEHCTBA, HAXOXKACHUE HEU3BECTHOTO KOMIIOHEHTA
492 ®opmynsl, (GopMyabl MepUMETpa M IUIOUIAJU NPSIMOYTrOJbHUKA, KBaJparta,
' o0beMa napasenenunena 1 Kkyoa
5 Pemenue TekcToBBIX 3a1a4
5.1 Perienune TeKCTOBBIX 3a1a4 apu(METUUECKHM CIIOCOOOM




Pemenne normueckux 3amad. Pemienwe 3amau mepeOOpoM BceX BO3MOMKHBIX

5.2
BapHAHTOB
Pemenne 3amad, conepamuxX 3aBUCHMOCTH, CBS3BIBAIOIIMX — BEJIWYHHBL:
CKOPOCTb, BpeMms, paccrosiHue, IeHA, KOJINYECTBO, CTOMMOCTb,
5.3 [IPOU3BOIUTENBHOCTh, BpeMs, 00beM paboThl. ENMHUIBI HM3MepeHus: Macchl,
CTOUMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOpocTH. CBsi3b MEXKIy €IWHUIIAMU
M3MEPEHUs KaXK 101 BETHIUHBI
54 Pemenune 3amad, CBS3aHHBIX C OTHOIICHHEM, MPOIOPLHHUOHATIHHOCTHIO BEIHYMH,
' MPOICHTaMU; pEIIeHUEe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI
55 OneHka ¥ TpPUKUAKA, OKpyrieHwe pesynbrata. CocTaBiieHHe OyKBEHHBIX
' BBIPAXKEHUH 10 YCIOBHIO 331a4H.
56 [IpencraBnenure naHHBIX C TOMoOIIbi0 Tabmun u jguarpamm. CrosOuateie
' ararpaMMel. YTeHHe KpyroBBIX TUarpaMm
6 Harnsmnas reomerpus
6.1 Touka, Tmpsimas, OTpPe30K, JIyd, YroJ, JIOMaHas, MHOTOYTOJbHHK,
YETHIPEXYrOJbHUK, TPEYTOIBHUK, OKPYKHOCTh, KPYT
6.2 B3anMHOe pacnosioxkeHne JBYX MPsIMBIX Ha TUIOCKOCTH, apalljieNIbHbIC MPsSIMbIE,
MEePIEeHIUKYIIIPHBIE MTPSIMbIE
6.3 N3Mepenne paccTosiHU: MEXIy IBYMS TOUYKAaMH, OT TOYKH JI0 MPSIMOM, JIMHA
' MapIHipyTa Ha KBaJIpaTHOM CETKe
6.4 N3mepeHune u mocTpoeHHE YIiIoB ¢ TOMOIIBIO TPAHCIIOPTUPA
6.5 Bunel TpeyroabHUKOB: OCTPOYIOJIbHBIM, MPSIMOYTOJIbHBIM, TYMOYrOJBHBIM,
' paBHOOCIPEHHBIN, PABHOCTOPOHHUI
6.6 YertbipexyroibHuK. [IpsMOYroibHUK, KBapaT: UCIOJIb30BaHUE CBOMCTB CTOPOH,
) YIJI0B, AaroHajei
N3o00paxkenne reomerpuueckux (GUTyp Ha HEITMHOBAaHHOW Oymare ¢
6.7 WCIOJIb30BAHUEM LIUPKYJIs, THHEHKHU, YroJibHUKA, TpaHcnoptupa. [loctpoenus na
KJIeT4aToi Oymare
6.8 [TepumeTp MHOTOYTOIbHHUKA
6.9 [Tonstne mnomaau (urypsl, eAWHULBI U3MepeHus Miomaau. [IpubmmwkenHoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOM ceTke
6.10 |IIpubnmxeHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, IUIOIIAIN Kpyra
6.11 CummeTpus: LieHTpalbHas, oceBas U 3epKanbHas. [locTpoeHne cMMMETpUYHBIX
' duryp
Harnsanele npeacTaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: Hapaiienenurne],
6.12 |ky0, mpus3ma, mupaMuia, KOHYC, IWIMHAp, map u cdepa. M3oOpaxenue

MPOCTPAHCTBEHHBIX (puryp. Ilpumepsl pa3BepTOK MHOTOIPaHHUKOB, IUIMHIpPA U




koHyca. Co3ganue Mojenel mpoCTPaHCTBEHHBIX (puryp (13 Oymaru, mpoBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUalIoB)

[Tonsitne obOwvema, eauHHUIBI W3MepeHUss oObeMa. OO0bEM MPSIMOYTOJBHOTO

6.13
napajuienenunena, kyoa
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTebHON MporpamMMsl (7 Kitacc)
Kon [IpoBepsieMblie TpeIMETHBIE PE3YAbTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbl OCHOBHOTO 00I111ero 00pa3oBaHus
pe3ynbrarta
1 Yucna v BBIYKCICHUS
11 BrimonHsaTe, coueras yCTHBIC W MHUCBMEHHBIC TPHUEMBI, apu()METHUECCKIE

)Iel\/'ICTBI/ISI C paqMOHaJIbHBIMHU YUCJIaMU

Haxonuth 3HaueHHs YHCIOBBIX BBIPAXKEHUN, MPUMEHATh Pa3HOOOpa3HbIE
1.2 CrocoObl W TMpHEMbl BBIYMCICHHUS 3HAYEHHH JPOOHBIX BbIPAXKEHUH,
coJIepXKariux OOBIKHOBEHHBIC U JIECATUYIHBIC IPOOH

[TepexoauTs OT 0HOM (HOPMBI 3aNTMCH YKCEN K Apyroi (mpeoOpa3oBhIBAThH
1.3 JECATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)

1.4 CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIbHBIE YUCIIA

1.5 OKpyTJATh yncaa

BBIMOMHATE NPUKHAKY H OICHKY pe3yJbTaTa BBIYMCICHUHN, OICHKY
1.6 3HAYEHUM YUCIIOBBIX BbIpaKEHUW. BBITIOTHATH ACHCTBUS CO CTEMEHSIMU C
HaTypaJbHBIMU MTOKa3aTEISIMU

HpI/IMeHHTB INpU3HaKu  JCJIUMOCTH, Pa3JI0KCHUEC Ha  MHOXHUTCIN

1.7
HaTypaJbHBIX YUCE
PemaTh mpakTHKO-OpPUEHTUPOBAHHBIC 33a4M, CBS3aHHBIC C OTHOILICHHEM
18 BEJINYHH, MPOTIOPIIMOHATBHOCTHIO BEJINYMH, IPOLIEHTAMH,
' MHTEPIIPETUPOBATh PE3YJbTAThl PEIICHHS 33/1a4 C Y4eTOM OTPAaHHYCHHH,
CBSI3aHHBIX CO CBOWCTBAMH pacCMaTpPHBAEMbIX OOBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath  anreOpandeckyrd  TEPMHMHOJIOTHIO U CHMBOJIUKY,
' IPUMEHSTH €€ B IIPOLIECCe OCBOSHMsI y4eOHOTO MaTepualia
29 HaxonuTh 3HadyeHHss OYKBEHHBIX BBIPRKEHUI MU 3aJlaHHBIX 3HAYCHMSIX

NEPEMECHHBIX

2.3 BrinoaHsaTh npeo 6pa3OBaHI/I}I OcJIoro BBIPAXKCHUA B  MHOTOYICH




MIPUBEACHUEM IMOI0OOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK

BremonaaTs YMHOKCHHUEC OJHOYJICHA HAa MHOI'OYJICH W MHOI'OWICHA Ha

24
MHOTOYJICH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI ¥ KBaJIpaTa pasHOCTH
OcymiecTBIATh pa3IoKEHUE MHOTOUIEHOB HAa MHOMKUTEIM C IOMOUIBIO
25 BBIHECEHUSI 32 CKOOKM OOIIEro MHOXKUTENsI, TPYNIIUPOBKU CIAraeMslx,
npuMeHeHHs (OPMYII COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTe mpeoOpa3oBaHUs MHOTOWICHOB U PEHICHUS Ppa3IHMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX [IPEIMETOB, U3 peaIbHON PAKTUKHU
27 Hcnonp30Bare CBOMCTBA CTENEHEH C HATYPAIBHBIMM IOKA3aTEIAMH UL
' npeoOpa3oBaHMsl BBIPaKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pewrare nMHENMHbIE ypaBHEHUS C OJTHOM NEPEMEHHOW, MPUMEHsIS IIpaBuia
3.1 repexosia OT UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsTs,
SBIIIETCS JIM YUCIIO KOPHEM YpaBHEHHMSI
3.2 [IpumensTs rpadguueckre METObl IPU PELICHUH JTUHEHHBIX YpaBHEHUN U
' UX CUCTEM
33 [lonGupats mpumepsl Hap 4YKCENd, SBJIAIOLIUXCS PELICHUEM JMHEHHOTO
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpauK JMHEHWHOTO YpaBHEHHS C
3.4 JIBYMSI TIEPEMEHHBIMH; TIOJB3YSCh TpaduKOM, TPUBOJUTH IMPUMEPHI
pEILIEeHNs ypaBHEHUS
35 Pematp cuctemsl IByX JMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU, B
' TOM 4HcIe rpadu4ecKu
CocraBiaTh M pemiarh JMHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEUHBIX
3.6 YPAaBHEHUHN IO YCJIOBHMIO 3aJadd, MHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M ITOJIy4E€HHBII pe3yJIbTaT
4 Koopnunats! u rpapuku. OyHxiuu
N300paxxaTp Ha KOOPIMHATHOW MPSAMONH TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJIMHATaM, Jy4M, OTpPE3KH, WHTEPBAJbl, 3aIllUChIBATh
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3blKe
4.2 Otmedats B KOOPAMHATHOM INIOCKOCTH TOUYKH IO 3alaHHBIM KOOPIMHATaM
4.3 Crpouts rpaduku nuHeiHbIX pyHkuui. CTpouts rpaduk GyHkumuu y = |X|
OnwuceiBaTh C NOMOLIBIO (QYHKIMHA HW3BECTHBIE 3aBHCUMOCTH MEX]IY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIIBHOCTD, BpeMsi, 00beM paboThI
4.5 HaxonuTh 3HaueHne QpyHKIMN IO 3HAYECHHUIO €€ apryMeHTa




4.6

[NonnmaTs Tpaduueckuii cnocod MpeacTaBIeHHUS U aHaIu3a WH(GOPMAIUH,
U3BJIEKaTh M WHTEPHPETHPOBATH MHPOPMALUIO M3 TPAPHUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEN

BeposiTHOCTh 1 cTaTUCTHKA

5.1

Uwurath MHPOpPMALIMIO, MPEJCTABICHHYIO B TaONHMIIAX, HA JUarpamMMax,
NPEACTaBIATh TaHHBIE B BUJIE TAOJIUI, CTPOUTH TUArpaMMsbl (CTOJIOUKOBBIE
(cronbuaTeie) ¥ KPYTroOBbI€) II0 MacCHBaM 3HAYCHHUN

5.2

OnuceiBaTh W UHTEPIPETUPOBATH pEAIbHBIE UHUCIIOBHIE JIAHHBIE,
Ipe/icTaBIeHHbIE B Ta0IMIIaX, HA [Uarpammax, rpagukax

5.3

Hcnons30Barh 11l ONMHMCAHUS JaHHBIX CTATHCTUYECKHE XaPaKTEPUCTHKU:
cpenHee apudMeruyeckoe, MeauaHa, HauOoOJIblllee M HaUMEHbIIIEe
3HAYEHMs, pa3Max

5.4

HNmers mpencraBieHue O CIy4allHOM HM3MEHYMBOCTH HA IIpUMEpax IEH,
(¢u3nueckux  BEJNIMYUH,  AHTPONOMETPUYECKUX  JAHHBIX,  HUMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

PacrioznaBaTh u3ydeHHBIE Te€OMeTpUUECKHe GUTYpbI, OMpPENeNsITh HUX
B3aHMHOE paCIlOJIOKEHHEe, H300paxkaTh T'e€OMETpUYECKUe (UTYPHI,
BBITIOJIHATh YEPTEXKH TO YCIOBUIO 3aaa4yd. M3MepsTh JHHEWHBIE H
yIJIOBBIC BEJIIMYHMHBL Pemarp 3asaun Ha BBIYMCICHHUE JUIMH OTPE3KOB H
BEJIMYUH YTJIOB

6.2

Jlenate rpyOyi0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIUYUH NPEIMETOB B
pealbHON KHU3HU, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznuuate pasmepbl
3TUX 00BEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTpOI/ITB YEPTEKU K TCOMCTPUICCKHUM 3ajladaM

6.4

[Tonb3oBaThbcsi MpU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BaTh
IpU3HAKW U CBOMCTBA pPaBHOOEIPEHHBIX TPEYTOJbHUKOB MpPHU PEIICHUU
3aau

6.5

HpOBOI[I/ITL JJOTMYCCKHUEC pacCyKACHUA C HCIIOJIB30BaHHECM
TCOMCTPUYICCKUX TCOPEM

6.6

ITonw3oBaThCs IIprU3HakaMu paBCHCTBA IMPAMOYI'OJIbHBIX TPEYI'OJIbHUKOB,
CBOMCTBOM MCIHAHBbI, HpOBCI[CHHOﬁ K THUIIOTCHY3C NPAMOYTOJIbHOT'O
TPEYroJIbHUKA, B PCIICHUU I'€COMCTPHUICCKUX 3a1a4

6.7

Onpenenars napauieNbHOCTh MPSAMBIX C IOMOUIBIO YIJIOB, KOTOPBIE
oOpazyer ¢ HMMHU cekymas. OmnpenensTs NapaieNbHOCTh MPSIMBIX C
IIOMOILBI0 PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOW IMPSIMOU JO TOYEK
APYrou mpsmMou

6.8

Pemate 3agaun Ha KIeT4aTOM 6yMare




6.9

[IpoBOANTH BBIYMCICHUS M HAaXOIUTh YHCIOBBIC U OyKBEHHBIC 3HAYCHHS
YIJIOB B TEOMETPUYECKUX 3a/ladyax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00pa30BaHHBIX MpU
[IEpEeCEeYCHUN  JBYX NapaJUIelbHBIX MpsAMBIX  ceKymed. Pemars
IIPAKTUYECKUE 3a/1a4M HA HAXOXKJICHUE YIJI0B

6.10

Biagere nmoHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACNAThH
OMCCEKTpUCY YIjla U CEpEeIMHHBIM NEepHeHAMKYISp K OTpPEe3Ky Kak
FeOMETPUYECKHE MECTA TOUEK

6.11

DopMyIMpOBATH ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAsl U Juamerpa
OKPYXXHOCTH, IIOJIb30BaTbCs HX CBOMCTBAMH. YMETh IIPUMEHATH 3TH
CBOMCTBA IPU PEIICHUH 3a/1a4

6.12

Brnaners noHATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1eHTp. [lomp3oBaThest dakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYroJbHUKA IMEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO
CEepEMHHbBIEC TEPIEHIUKYISAPbI K CTOPOHAM TPEYTOJbHUKA MEPECEKaroTCs
B OJTHOM TOUKE

6.13

BiageTe noHsTHEM KacaTeNbHON K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOM
0 MEPHNEHAMKYIIPHOCTH KacaTeJIbHOW M pajnyca, MPOBEIECHHOTO K TOYKE
KacaHus

6.14

[lonb3oBaTbcst  MPOCTEHIIMMU ~ TEOMETPUYECKUMH  HEpaBEHCTBaMH,
MMOHUMATh UX MPAKTUYECKUI CMBICIT

6.15

[IpoBOANTE OCHOBHBIE TEOMETPHUECKHE TTOCTPOCHHUS C TTIOMOIIBIO ITUPKYJIS
U JIMHEHKHU

[IpoBepsiembie 31eMeHTHI cofepxanus (7 Kiacc)

Kon

[IpoBepsieMblii 37IEMEHT COJIEpPKaHUS

Yucia ¥ BEIYMCIICHUS

1.1

JlpoOu OOBIKHOBEHHBIE U JECSATHYHBIC, IMEPEX0oJ OT OAHON (opMbI 3amucu
npobeit k gpyroi. IloHsThe palMoOHANBHOTO 4YHWCHA, 3alKCh, CpPaBHEHHE,
YIOPSAOYMBAHUE PAIMOHATIBHBIX YHCE

1.2

Apudmernueckue ACUCTBHsS C palliOHaJIbHBIMU uyuciaMu. Pernenue 3amad u3
peasIbHOM MPAKTUKH HA YacTH, Ha IPOOH

1.3

Crenenbp ¢ HaTypaJIbHBIM  IIOKa3aTeJIeM: OIIPpCACICHUC, npeo6pa30BaHHe
BLIpa)KeHI/Iﬁ Ha OCHOBC OIIPCIACIICHU, 3alIUCh OOJIBIIMX YHCEI

1.4

HpOHeHTLI, 3alUCh IPOUCHTOB B BU/C ,Z[pO6I/I n ,[[pO6I/I B BUJAC MMPOLCHTOB. TpI/I
OCHOBHBIC 3a1a4U Ha ITPOUCHTHI, pCIICHUC 3a/ia4 U3 peaHLHOﬁ IMPaKTUKU

1.5

HpI/IMeHeHI/IC MPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC Ha MHOXUTCIIN HATYpaJIbHBIX
YHUCCJI




1.6

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IpsAMasi K 00paTHasi MPOIOPLUUOHATBHOCTH

2 AnreOpandecKkue BhIPaKCHHS
21 IlepeMeHHBIE, 4YMCIOBOE 3HAYECHME BBIPAXKECHUSA C IEpEeMEHHOM. JlomycTumsblie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXAy BeIMYMHAMH B BUAe (OPMYIIHL.
' Beruucnenus o gopmynam
2.3 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO PaBHBIC BHIPAKECHUS
24 CBoiicTBa CTENEHU C HATYpaJbHBIM MOKa3aTeIeM
o5 Opnounenbl U MHorowieHsl. CreneHb MHorowieHa. CrokeHue, BBIYMTAHHUE,
' YMHOXEHNE MHOTOWICHOB
26 @opMysbl COKPALIEHHOTO YMHOXEHMSI: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb ypaBHEHHUS, INpaBWJa MpeoOpa3oBaHUsS YpaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
39 JluHeitHoe ypaBHEHME C OJIHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEMHOro
' YpaBHEHMS, PEIICHUE JIMHEHHBIX YpaBHEHUH
33 CocraBineHre ypaBHEHUW MO YCJIOBHIO 3a7aud. PeleHre TEeKCTOBBIX 3ajay C
' TTOMOTIIBIO YPAaBHCHU I
3.4 JluneliHoe ypaBHEHHUE C IBYMS NIEPEMEHHBIMU U €r0 Tpaduk
CucreMa JIByX JIMHEHHBIX YpaBHEHUU C IBYMsI IEPEMEHHBIMU. Perienue cuctem
3.5 ypaBHEHUN crocoOoM mnoacTaHOBKU. [IpuMepsl pelieHuss TEKCTOBBIX 3aaad C
MTOMOIIBIO0 CUCTEM YpaBHEHUUN
4 Koopaunatse! u rpaduku. OyHKIIIH
4.1 Koopaunata Touku Ha npsMoit
492 UucnoBele MPOMEXKYTKH. PaccTosHue Mexay IByMs TOUYKAMH KOOPAMHATHOM
' psSAMOM
43 [IpsmoyronpHas cucrema koopauHaT, ocu Ox um Oy. AOciucca ¥ opAuHATa
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
44 IIpumeps! rpadukoB, 3amaHHbBIX (opmynamu. YrTeHHe TIpadUKOB peaTbHBIX
3aBUCUMOCTEN
4.5 Ionstue pynkuuu. I'padux Gpynxun. CoiicTBa GyHKINH
4.6 JIuneitnas Qynkuus, ee rpaduk. ['padux pyHkmn y = |x|
4.7 I'paduueckoe pelnieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHH




BeposTHOCT 1 cTaTUCTUKA

5.1

[IpencraBnenne NaHHBIX B BUAE TAOMMIl, IUarpaMM, rpaduKoB. 3amoJHEHUE
TaOJMI, YTEHHWE M TOCTPOCHUE auarpamMm (CTOJOWMKOBBIX (CTOJIOYATHIX) H
KpyroBbix). UreHue rpa)ukoB peasbHBIX TporieccoB. M3Bneuenne nHpopmanuu
13 Marpamm M TalIull, UCIOJIb30BaHUE U UHTEPIPETALMS] TaHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: cpenHee apudMeTrudyeckoe, MeIuaHa, pas3max,
HauOOJbIICe U HAMMEHBIIICC 3HAYCHHUS HA0Opa YUCIIOBBIX JAaHHBIX. [IpuMepsl
CIy4aliHOM U3MEHYUBOCTH

5.3

CrnydaiiHpIi SKCHIEpUMEHT (OMBIT) M Ciy4aiiHoe coObiTHe. BeposiTHOCTh U
gacToTa. Poib MaJOBEpOSITHBIX W TPAKTHYECKH JIOCTOBEPHBIX COOBITHI B
npupo/ie u B obiectse. MoHeTa U UrpajibHasi KOCTh B TEOPUM BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncio pedep u cymmapHasi CTEIEeHb
BepmH. [IpeacraBnenue o cBsa3HocTH rpada. Lenu u nukiel. Iyt B rpagax.
O6xox rpada (ditnepoB myth). IlpencraBienne o0 opueHTHpOBaHHOM TIpade.
Pemenue 3aau ¢ nomolsio rpados

I'eomerpus

6.1

HavaneHele moHsTHA reoMerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroia. Buasl
yriioB. BeprukanbHble W CcMmexHble yrubl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaimiensHOCTh U NEpIEeHIUKYIAPHOCTD MIPSIMBIX

6.2

Cummerpuunbie purypbl. OCHOBHBIE CBOWMCTBa OCEBOW cuMMeTpuu. [Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE TIOCTPOCHHMSI C TMOMOIIBIO IUPKYIS W JIMHEWKUA. TpeyrojbHUK.
Bricota, Mmeauana, 6uccekTpuca, UX CBOWCTBA

6.4

PaBHOOepeHHBII W PaBHOCTOPOHHUN  TpeyrojabHUKH.  HepaBeHCTBO
TPEeYroJbHUKa

6.5

CpoiicTBa U IpU3HAKK PaBHOOEAPEHHOrO TpeyrojbHuka. [lpusHaku paBeHCTBa
TPEYTrOJIbHUKOB

6.6

CsolicTBa " MNPU3HAKH IIapaJJICJIbHBIX IIPAMBIX. CYMMa YIJIOB TPEYrOJIbHUKA.
Bremnue YIJIbl TPEYIr'OJIbHUKA

6.7

[IpsimoyronbHbiii  TpeyroiabHUK. CBOWCTBO ~ MEQMAaHbl  HPSAMOYTOJILHOTO
TPEyrojibHUKa, IMpPOBEIEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. IIpsMOyrosbHbIil TpeyroiabHUK ¢ yriom B 30°

6.8

HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, Teopema o OosblieM yrie U OoJiblIed CTOPOHE TPEeYroJbHUKA.
[leprieHAMKYNSAp U HAKIOHHAS

6.9

I'eomerpuueckoe  mecro  To4ek. buccekrtpuca yrima H CEpeIUHHBIN
NEPIEHIUKYIISAP K OTPE3Ky KaK F€OMETPUUECKHE MECTA TOUEK

6.10

OKpyXHOCTb U KpyT, XOpJa U AUaMETp, UX CBOICTBa. B3anmHoe pacrnosnokeHue




OKpYKHOCTH U npsiMoil. KacarenbHast 1 cekyiias K OKpy>)KHOCTH

6.11 OxpyXHOCTb, BIHCaHHas B Yroj. BrnucaHHas M omnMcaHHas OKPYKHOCTH
' TPEYroJIbHUKA

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTesIbHOM MTPOrpamMMBbI § Kiiacca

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrarta
1 Yucna v BBIYKCICHUS

Hcnonb3oBaTh HauaabHbIE MPEACTABIECHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
1.1 yhceNn Uil CpaBHEHUS, OKPYIVIEHHs M BBIYMCIEHUHM, H300paxarhb
JENCTBUTEIIBHBIE YHCIIA TOYKaMU Ha KOOPJIMHATHOMN NPSIMOU

[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHblE KOPHM, HCIOJB3YS NpPU HEOOXOJUMOCTH KalbKYIATOD,

1.2 .
BBITIOJTHATE TIPEOOpa30BaHUs BBIPAKEHUH, COACP)KAIIUX KBaJpaTHBIC
KOPHH, UCIOJIb3ys CBOMCTBA KOPHEHN
13 Hcnonb3oBaTh 3anucu OOJIBIINX U MaJIbIX YUCE C MMOMOIIBIO IECATUUHBIX
) npoOeit u creneHel yucia 10
2 AnreOpandeckue BhIpaXEHUS
[IpuMeHsTh MOHSATHME CTENEeHH C IEeJNbIM TI0Ka3aTelieM, BBIMOIHSTD
2.1 npeoOpa3oBaHus  BBIPAKEHUH, COJEPKALIMX CTENEHU C  LEeJbIM
oKa3areyieM
BbInoHATE TOKIECTBEHHBIE MPEOOPA30BaHMSI PALIIOHATILHBIX BhIPAXKEHUIMA
2.2 Ha OCHOBE MpaBWJ JACUCTBUN HaJ MHOTOWIEHAMHU M alnreOpanyecKuMu
IpOOsSMH
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXWICH Ha MHOKUTEIN
24 [IpumensaTh IpeoOpa3oBaHus BBIPAKECHUM AT PEIICHUS Pa3InYHbIX 33124
' U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEabHON MPAKTUKU
3 YpaBHEHHS 1 HEPABEHCTBA
31 Pemate nuHeitHble, KBaJpaTHbIC YpaBHEHUS U palliOHATIbHbIC YPAaBHEHHUS,

CBOJAINHNECA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C IByMs IICPEMCHHBIMHU

[IpoBoauTh mpocTeNIe UCCIIEN0BaHUs YPAaBHEHUM U CUCTEM YpaBHEHHUI,
3.2 B TOM 4YHCI€ C TpUMEHEHHEM TpaduyecKux TMpeaCcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WUJIM CUCTEMa YpaBHEHUH peIIeHHUs,
€CJIM UMEET, TO CKOJIBKO, U MPOYee)

3.3 [lepexoauth OT clioBeCHOW (GOPMYIUPOBKU 3a/laud K ee airedpanyeckoi




MOJIENIM C MOMOIIBI COCTABJICHUsI YPAaBHEHUS WIM CUCTEMbl YPaBHEHU,
HMHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IIOJIYYCHHBIN
pe3yibTar

[IpumeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB Ui CPABHEHHS, OLICHKH,
pelarh JUHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI,

3.4 .
JaBaTh TPaQUUECKYI0 WILTIOCTPAIIMIO MHOXKECTBA PEIICHUH HEPAaBEHCTBA,
CUCTEMbI HEPABEHCTB

4 OyHKIIUU
[TonumaTth ¥ UCNOJIB30BaTh (PYHKIMOHAIbHBIE IOHATUS U SI3bIK (TEPMUHBI,

4.1 CUMBOJINYECKHE O0O03HAu€HUs), OMNPENENATh 3HAaYeHHEe (YHKIUU IO
3HAUEHUIO apTyMEHTa, ONPEAENATh CBOMCTBAa (DYHKIIMHU O ee IrpaduKy

4.9 CrtpouTh TpaduKu d1eMeHTapHbIX QyHKIuH Buga: Y = ; LY =X,y =%,
y = |X|, onMchIBaTh CBOMCTBA YMCIIOBOM (PYHKIIMU MO ee TpaduKy

5 BeposTHOCTB U cTaTHCTHKA
W3Bnekars u npeoOpa3oBbIBaTh WH(POPMALNIO, NPEICTABICHHYIO B BUE

51 Tabnui, auarpamm, rpaduKoB, MPEACTABIATh JAaHHBIE B BHUJE TaOMuII,
nuarpaMm, rpaduKoB
OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX MOKAa3aTelel: CpeaHuX

5.2 3HAYEHWH W Mep paccewBaHus (pa3max, AWCIEpCHs U CTaHAApTHOE
OTKJIOHCHHE)

53 HaxoauTh 4acTOThI UUCIOBBIX 3HAYEHUH M YaCTOThI COOBITHH, B TOM YHCIIE

' 10 pe3yabTaTaM U3MEpEeHUN U HaOII0AeHU !
Haxomuth BeposTHOCTH  CiIydallHBIX COOBITMI B  ONBITAX, 3HAad

5.4 BEPOSITHOCTH DJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OINbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

55 Hcnonb3oBath rpaduyeckue MOJENN: JEPEBO CIy4allHOTO SKCIIEPUMEHTA,
IyarpamMmsl Diiniepa, YucioBas mpaMas
OnepupoBaTh MOHATHSIMH: MHOECTBO, IOJIMHOXKECTBO; BBIOJIHATH

5.6 omepanuy HaJ MHO)KECTBaMH: OOBbEAUHEHUE, MepeceyeHne, IOMOTHEHUE;
NEPEUYUCIIATH AIEMEHThI MHOXKECTB, IPUMEHSTH CBOICTBA MHOKECTB
Hcnonb3oBatk rpadguueckoe MpeacTaBI€HUE MHOXKECTB U CBs3ell MexXIy

5.7 HUMU JUIsI ONIMCAHMS IIPOLIECCOB U SIBJIEHHH, B TOM YHCIIE NPU PELICHUN
3aja4 U3 ApYrux y4eOHbIX IPEIMETOB U KYpCOB

6 I'eomerpus

6.1 PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYIOJIBHUKOB, MX JJIEMEHTHI,

' I10JIb30BaThCs UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a7a4

6.2 [IpuMeHATh CBOMCTBA TOUKH NEPECEUEHUSI MEIMAH TPEYTOJIbHUKA (LIEHTpa




Macc) B pelICHUH 3a]1a4

6.3

Biagers mnoHsATMEM CpenHEH JIMHMM TPEYroJbHMKAa M Tpaleuuw,
IIPUMEHATh HX CBOMCTBA IPHU PEIICHUWM T€OMETPUYECKHX 3a1ad.
[Tonp30Barbecs Teopemoit Paneca W TEOPEMOHW O HNPONOPLUUOHAIBHBIX
OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUICCKUX 3a1aYd

6.4

[IpumensaTr  mpu3Haku  HOJOOMS  TPEYroJIbHUKOB B PELICHUU
r€OMETPHUUYECKUX 3a]1a4

6.5

[Tonb3oBarbest Teopemoil Iludaropa ans pelieHuss reoMeTpUyYECKUX U
MMPAaKTUYCCKUX 3aaa4. CTpOI/ITI) MAaTE€MaTUYCCKYIO MOJICIIb B ITPAKTHUYCCKUX
3a/1a4ax, CaMOCTOSITENIbHO JIeNaTh YepTeX U HaXOJUTh COOTBETCTBYIOIIHE
JIIWNHBI

6.6

Brnagers mNOHATHAMM CHHyca, KOCHHYCAa M TaHI€HCAa OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [I0ap30BaThCS ITMMU TNMOHATHIAMU JUIS
penieHus MpakTHYECKUX 3a]1a4

6.7

Boruncnate  (pa3iauuHbIMH - cioco0aMu) IUIOIIAJb TPEYrojbHUKA U
IJIOIIAIA  MHOTOYrOJNBHBIX  Guryp (Modp3ysich, TJe HEOOX0IUMO,
KabKynATOpoM). [IpuMEeHSTh MOJy4YeHHblE YMEHHUS B MPAKTUYECKUX
3a/ayax

6.8

Bnagerp MOHATHUSMH BIHCAHHOTO M IEHTPAJIBHOTO YIJa, HCIOJIB30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaX, yrilax MeXAy XOpAaMH (CeKYyIIMMH) U yriie
MEeXAy KacaTeJlbHON U XOpJOoH MPU PEIIEeHUU T€OMETPUUYECKHIX 3a1a4

6.9

Brnageth moHsATHEM ONMHMCAHHOTO YETHIPEXYTroIbHUKA, IPUMEHSATH CBOIICTBA
OTIMCAHHOTO YEThIPEXYTrOoJIbHUKA IIPH PEIICHUH 3314

6.10

[TpuMeHsTh OTy4YeHHBIC 3HAHUS HA MTPAKTUKE - CTPOUTh MaTeMaTHUECKHUE
MOJIeNIA JUIsI 3a7ad peajbHOW >KU3HU W TMPOBOJUTH COOTBETCTBYIOIIUE
BBIYUCIICHUS C TPUMEHEHHUEM MOI00USI U TPUTOHOMETPUH (TIOJIB3YSCh, TJIe
HEO0OXOAMMO, KATBKYJISITOPOM )

[IpoBepsieMbie a1eMeHTHI cofepxkanus (8 Kiace)

Kon

[IpoBepsieMblii 37IEMEHT coepKaHus

Yucna v BEIYUCICHUS

1.1

KBagpatHelif kopeHb u3 uuncna. [loHatme o0 uWppanMOHAIBHOM YHCIE.

I[eCSITI/I‘lHLIC HpI/I6J'II/I)KeHI/IH HPpPpaHuOHAJIbHBIX YUCCIT

1.2

CBoiicTBa apuU(METHUYECKUX KBAJAPaTHbIX KOpPHEH M HX MpPUMEHEHHE K
peoOpa30BaHUI0 YHMCIOBBIX BBIPAXKEHUH U BBIYMCICHUSAM. JleHCTBUTEIbHbBIE

qucia

1.3

Crermnens ¢ LIEJIBIM MOKa3aTelIeEM U €€ CBOICTBA. CTaH)IapTHaH 3aIlliuCh YHCJjia

Anre6panqecxne BbIPAKCHUA




2.1

KBagparHblil TpEX4wIeH, pa3jIoKEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIN

2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpanyeckoi Apoou
2.3 Crnoxenue, BBIYMTaHHE, YMHOXKEHHE, JICTICHUE alnreOpandecKux Apooeit
2.4 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHHe, (GopMmyla KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCSA K JMHEWHBIM U KBAIPATHBIM
3.3 [Ipocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckast wHTEpHpeTalysi YpaBHEHHH C JIByMs TIEPEMEHHBIMH H CHCTEM
3.4 JIMHEWHBIX YPABHEHUW C JBYMs IepeMEHHBIMHU. [IpuMepsl peleHus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM
3.6 UmncnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluneliHble HEPABEHCTBA C OJTHOM TIEPEMEHHOM
3.10 | CucTtembl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 DyHKIIUA
41 [Tonstne gynkuuu. O61acTh ONpeAeNeHUsT U MHOXECTBO 3HAUEHUH (PYHKIIHU.
CriocoOnl 3aganus GyHKITUN
4.2 I'paduk dynkumun. Urenue cBoiicTB pyHKIMM 1O ee rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIHIA, OTpaXKAIOMINX peaabHbIe MPOLECCH
44 OyHKIMM, ONHCHIBAIOUIUME TMPSAMYI0 M 00paTHYI MPONOPIUOHATIbHBIC
3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKINU Y = X, y= x3
4.6 Oyuknuu Y = \/; Y =X
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TAONUII, AUarpaMm, rpaduKkoB




MHO)KGCTBO, OJICMCHT MHOXXECCTBA, IIOAMHOKECCTBO. Onepam/m Haza

5.2
MHO>KECTBaMU: 00bETMHEHUE, IEPECEUCHNUE, TOTTOTHEHNE
53 CpoiicTBa omnepanuii HajJ MHOYKECTBAMU: IEPEMECTUTEIBHOE, COYETATEIBHOE,
' pacrnpenenuTenbHOE, BKIIOUEHUS
54 Hcnonp3oBanne TpadUyuecKoro MPEACTABICHUS MHOXKECTB Ui  OIHMCAHUS
' peaJIbHBIX IIPOLIECCOB U BJICHUH, IPU PELIEHUN 3aau.
55 W3mepenue pacceuBaHusi JAaHHbIX. Jlucrepcusi W CTaHJAPTHOE OTKIOHEHHE
' YHCIOBBIX HaOOpoB. [lmarpamma paccenBaHUs
DOneMeHTapHble  cOObITHS  chmydaiiHOrO  ombita.  Coy4aiiHble  COOBITHSL
56 BepositHoctn  coObITu. ONBITBI ¢ PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU
' coObiTusiMu.  CiyyailiHelii  BbIOOp. CBSA3b MEXIy MAaJOBEPOSITHBIMU U
MPaKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa JepeBbEB: €IMHCTBEHHOCTb ITyTH, CYIIECTBOBAHUE BUCSYEH
5.7 BEpIIMHBI, CBSA3b MEXIy 4YHCIOM BepIIMH U uyucioM pebep. IlpaBuno
YMHOK€eHUs. Penienre 3ajau ¢ mOMOIbo rpados
[IpotuBononoxxueie  coObiTHs.  [uarpamma  Oinepa. OObenuHeHUE U
5.8 nepeceyeHne cooObiTil. HecoBmecTtHbie coObiTus. Dopmyna  cliokKeHHs
BEPOSITHOCTEN
5.9 YcnoBHas BeposTHOCTb. [IpaBriio ymMHOkeHus. HezaBucrumbie coObITHS
[IpencraBienue skcriepuMeHTa B BUJE JepeBa. PelieHue 3amad Ha HaXO0XACHUE
5.10 |BeposATHOCTEH C TMOMOINBIO JepeBa CIy4alHOTO OKCIIEPUMEHTA, JaUarpamm
Ditnepa
6 I'eomeTpust
6.1 UYerbipexyronpHuki. [lapamienorpamm, ero npu3Haku ¥ CBOMCTBa
6.2 [IpsimoyronbpHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpamneuus, paBHOOOKas Tparenusi, ee CBOWCTBa M Mpu3Haku. [IpsMoyronbHas
) Tpamneuus
6.4 Meron ynBoenus Menuassl. lleHTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUK TPEYrojbHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHUKa
6.6 Ilonobue TpeyrosbHuKOB, KodpuuueHT mnoaodus. [IpusHaku mnono0us
' TpeyroJbHUKOB. [IpuMeHeHne o001 pH PEeLIeHNH MPAaKTHYECKUX 3a/1a4
6.7 dopmMyabl JUIs TUIOIIAAM TPEYroJbHUKA, apajiesorpaMma, pom0a 1 Tparnenuu
6.8 CaoiicTBa muiomaaen reomerpruueckux ¢puryp. OTHoLIEHHE TUIOIAAel OJ00HbBIX
' duryp
6.9 Boruncnenue 1uomaneil TpeyroJbHUKOB UM MHOTOYIOJBHHUKOB Ha KJIETYaTOU




Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa npu pemeHun
' MIPAaKTHUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHI'€HC OCTPOIrO yIjla MpsIMOYIOJBHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. TpPUTOHOMETpUYECKHE (YHKIUU
yriaoB B 30°, 45° u 60°
6.12 BrnucanHble U LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHOW U XOpAOH. YTIIbI
' MEXAY XOpJaMH U CEeKYIIUMU
6.13 |BrnucaHHBIE U ONTUCAHHBIC YETHIPEXYTOILHUKI
6.14 B3aumHoe pacnonoxenue AByx okpyxHocted. Kacanue okpyxsocreit. OOmue
' KacaTeJbHbIE K IBYyM OKPYXHOCTSIM
[IpoBepsiemble TpebOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTebHON MporpamMMsl (9 Kitacc)
Kon [TIpoBepsieMblie TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHOM MTPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3ynbrarta
1 Umucna u BRIYUCICHUS
1.1 CpaBHUBATB U YNOPSAJOYNBATH PALIMOHAJIBHBIE U UPPALlUOHATIbHBIC YHCIIA
BeimonHATe apupmernyeckue AEHCTBUS € PAlMOHAIBHBIMU YHCIIAMH,
1.2 coueTasi yCTHbIE M IMCbMCHHBIE IIPHEMBI, BBIIOJHATH BBIYMCICHUSA C
UPPalUOHAILHBIMA YU CIAMU
13 Haxomuth 3HayeHMsI CTENEHEH C LENbIMU IIOKAa3aTeIMM M KOPHEH,
' BBIYHCIIATH 3HAYECHUS YUCIOBBIX BBIPA)KCHUN
14 OxpyryATh NEUCTBUTENBHBIE 4YHCJIA, BBIIOJHATH NPUKHUIKY pE3yJIbTara
' BBIYHCJICHU, OLICHKY YHCIIOBBIX BBIPA)KCHUN
2 YpaBHEHMS U HEPAaBEHCTBA
21 Pematp nuHElHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHHUS, CBOISILUECS K
' HUM, IPOCTENIINEe APOOHO-PallMOHAIbHbIE YPaBHEHUS
Pematp cucremMsl JBYX JUHEHHBIX YPAaBHEHUN C JBYMs NEPEMEHHBIMU U
2.2 CUCTEMBI JIBYX ypaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SBIIETCSA
JIUHENHBIM
Pemate TekcTOBbIE 3ajauM anreOpanvyeckKuM CrocoOOM € IMOMOIIBIO
2.3 COCTaBJICHUSl YPAaBHEHHs WIH CHCTEMBl JBYX YPaBHEHUH C JBYMs
NIEPEMEHHBIMU
2.4 [IpoBoAUTH NMPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH,




B TOM 4YHCJE C NMPUMEHEHHEM TpadUuecKuX NpeACTaBICHHUN (Hampumep,
YCTaHaBJIMBATb, UMCCT JIM YPABHCHUC WJIM CUCTCMaA ypaBHeHI/Iﬁ peuicHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)xarb
pelieHue HEpPaBEHCTB Ha YHUCIOBOW MPSAMOMW, 3alMCBHIBAaTh pPEIICHUE C
IIOMOILBKO CUMBOJIOB

2.6

Pemate cucreMpl JIMHEHHBIX HCPAaBCHCTB, CUCTEMbBI HCPABCHCTB,
BKJIIOYAOIKUEC KBAAPaTHOC HEPABCHCTBO, 1/1306pa>1<aTb PEIICHUE CHUCTCMbI
HCPAaBCHCTB Ha YHCIOBOM HpﬂMOfI, 3alIMCbIBaTh PCHICHUC C ITOMOIINBIO
CHUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IIMYHBIX 3a1a4

OyHKINU

3.1

Pacmio3nasartb q)YHKHI/II/I HN3YYCHHBIX BHOB. IToka3pIBaTh CXeMaTHUYECKH
pacrojio’keHne Ha KOOPJAMHATHOM MIOCKOCTH rpagukoB QyHKIUN BUAA: Y

=kx,y=kx+b, Y= ;, y = ax? + bx + ¢ B 3aBHCUMOCTH OT 3HAYCHMIi

K03(h(ULIMEHTOB, OMUCHIBATH CBOICTBA (PYHKLUI

3.2

Iloka3eIiBaTh cXeMaTHUECKHU PpacIioJIOKECHHUE Ha KOOpI[HHaTHOﬁ IIIIOCKOCTH

rpagukoB QyHKUMH Buga Y = \/; , Y = |x| u ommceiBaTh CBOMCTBa
byHKIMHA

3.3

Ctpouth 1 N300paXkaTh CXeMaTHUYECKU TpadUKU KBAIPATUUHBIX (YHKITUH,
OIIMCBHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKITUH 110 MX rpadukam

3.4

PacrioznaBate kBazpaTMuHylO (QYHKIHIO 10 Qopmyrie, MNPUBOIAUTH
OpUMephl KBaJpaTUYHBIX (QYHKUMH U3 peanbHOM >KU3HM, (DU3HKH,
reOMETpUH

Apudmernueckas U reoMeTpHUEcKas IPOrpeccuu

4.1

Pacrnio3naBate apI/I(bMeTI/I‘ICCKYIO H TCOMCTPUYCCKYHO IIPOrpeCCUU IIpU
Pa3HbIX crocobax 3aJaHus

4.2

BbInONHATE  BBIYMCIEHUST € HCIOJIb30BaHHWEM (OpMyln n-ro uieHa
apuMeTuyecKoil M TeOMETPUUYECKON MpOorpeccuid, CyMMBbI MEPBBIX n
YJICHOB

4.3

I/I306pa)I(aTL YJICHBI IIOCJIICAOBATCIBbHOCTH TOYKaMHM Ha KOOp,Z[PIHElTHOfI
IIJIOCKOCTH

4.4

Pemare 3agaun, cBA3aHHBIE C YMCIOBBIMU MOCJEIOBATEIBHOCTSAMH, B TOM
qucie 3aJaud U3 peaJbHOM JKM3HU (C HCIOJIb30BaHHWEM KalbKYIATOpa,
U(PPOBBIX TEXHOJIOTHIN)

BepOHTHOCTL 1 CTaTUCTHUKA




5.1

W3BnekaTh W 1peoOpa3oBbIBaTh WHGOPMALNIO, MPEICTABICHHYIO B
pa3MYHBIX HMCTOYHMKAX B BHAE TaOmUI, AuarpammMm, TrpaduKkos,
MPECTaBIATh JaHHBIE B BUJE TAOIHII, AUarpamMm, rpadukoB

5.2

Pemrate 3amaum OpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKKE C
WCII0JIb30BaHNEM KOMOUHATOPHBIX MPABUI U METO/IOB

5.3

Hcnonp30BaTh OIKCATCILHBIC XapaKTCPUCTUKU JIA MACCHUBOB YHCJIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHNEC 3HAUCHUA 1 MCPBI paCCCUBAHUSA

5.4

HaxonuTh dYacTOTHI 3HAYEHWH ¥ YacCTOTHI COOBITHS, B TOM YHCIC
MOJIB3YSICh PE3YJIbTATAMH TIPOBEICHHBIX H3MEPEHUIN U HAOII0IeHU

5.5

Haxoautb BeposSTHOCTH CIy4ailHbIX COOBITUI B M3yYEHHBIX OIbITaX, B TOM
YlCclie B OMNBbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B
CepUsIX UCIIBITAHUH JI0 IIEPBOTO YCIIEXa, B CEPUAX UCIBITAHUI bepHyum

5.6

HNmers mnpencraBieHne O CIIy4allHOM BEIMYMHE W O PACIPEIACICHUU
BEPOSITHOCTEN

5.7

Nmetp mpencraBieHne O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIy4allHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBITUX
YHUCeN B IPUPOJIC U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOAWTh C HX
MOMOIIBIO  Pa3IMYHBIE  3JEMEHTHI  MPSIMOYTOJIBHOTO  TPEYTOJIbHHUKA
("permenue MPSAMOYTONBHBIX TPEyroibHUKOB"). HaxomuTe (¢ mOMOIIBIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETaOTMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM ISl HAXOXJECHHUS COOTHOUICHHIA
MEX 1y TPUTOHOMETPUYECKIMH BEIMYMHAMHU

6.3

Hcnonb3oBarh TeOpeMbl CHHYCOB M KOCHHYCOB ISl HAXOXICHHS
pa3IMYHBIX JJIEMEHTOB TpeyrojbHuka ("pemieHue TpeyroJIbHUKOB'),
NPUMEHSTh UX MPHU PEIICHUH FEOMETPUUECKUX 3a/1a4

6.4

Brnagerp mousaTuHsMU TpeoOpazoBaHUS TOJ00US, COOTBETCTBEHHBIX
aneMeHTOB Tono0HbIX ((uryp. Ilonp3oBaThcsi cBOWCTBaMU TO00UA
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOJUTh YIJIBlL Y
nono6ubix ¢uryp. IlpumeHsTs cBoiicTBa MOA0OHMS B MPAKTUYECKUX
3ala4aX. YMeTh MPUBOJAUTH MPUMEPHI MOJOOHBIX (QUTYp B OKPYKAIOIIEeM
MUpe

6.5

ITonp30oBaThCs TeOpEMaMu O TPOU3BCACHUU OTPE3KOB  XOpHA, O
IMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOMN

6.6

ITonp30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPHUECKUI U (pU3HUECKUit
CMBICJI, IPUMEHATH UX B PEIICHUH I'€OMETPHUECKUX U (PU3NYECKUX 3a7ad.
[IpuMeHATh CKaNsIpHOE NPOU3BEIECHUE BEKTOPOB AJIsl HAXOXKIECHUS JJIUH U
yTJI0B




6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT HaA IIJIOCKOCTH, IIPHUMCHATH €ro B
PCIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3a1a4d

6.8

BitageTs NOHATHAMU PABUILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JYI'd OKPYKHOCTM M PaJMaHHOW MEphl yIia, YMETb BBIYHMCIATH
IUIOIIAAp Kpyra M ero vacred. I[IpuMeHATh MOJlydeHHBIE YMEHHUS B
IIPaKTUYECKUX 3aJ1a4ax

6.9

Haxomuth ocu mnM LEHTPbl CUMMETPUH (QUIYp, IPUMEHATH IBUXKECHUS
IJIOCKOCTH B IIPOCTEHIINX CITydasx

6.10

[IpumeHsTh NOMyyeHHbIE 3HAHUS Ha MIPAKTUKE - CTPOUTh MaTeMaTUYECKHE
MOJENu JJs 3a/7ad peaibHOM JKM3HU M IPOBOAMTH COOTBETCTBYIOIIKE
BBIYMCIIEHUS! C IPUMEHEHUEM TNOJ00US U TPUTOHOMETPUUECKUX (PYHKIIMM
(momB3ysICh, i€ HEOOXO0IMMO, KAJIbKYJIATOPOM)

[TpoBepsiembie d51eMeHTHI cosiepkanus (9 kiace)

Kon

[IpoBepsieMblii 37IEMEHT COIEpKAHUS

Yucna v BEIYUCIIEHUAS

1.1

PaI_[I/IOHaJ'II)HI)Ie quciia, I/IppaHI/IOHaIII)HBIe qyHucCjia, KOHCYHBIC H 6eCKOHe‘—IHBIe
JECATUYIHBIC TpoOU

1.2

MHOKeCTBO IEMCTBUTEIBHBIX YHMCEN, JEHCTBUTCIBLHBIC YHCIA KaK O€CKOHEYHEIS
JEeCATUYHBIE ApoOH. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKITY MHOXKECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHON NpsiMOn. CpaBHEHHUE NEUCTBUTEIIbHBIX
qHCel

1.3

ApI/I(bMeTI/ILIeCKI/Ie HCﬁCTBHH C I[CI‘/'ICTBI/ITCJ'IBHBIMI/I qucjiaMu

1.4

W3mepenus, npulmmkeHus, oleHku. Pa3mepbl 0ObEKTOB OKpYXKAIOUIETO MUPAa,
JUINTENBHOCTh MPOLIECCOB B OKpyxkaromem wmupe. [IpubnimkeHHoe 3HaueHHE
BEJIMYMHBI, TOYHOCTh npuonmxenus. Oxpyrienue yucen. [Ipuxkuaka u oneHka
Pe3yNbTaTOB BBIUMCICHUN

ypaBHeHI/IH 1 HCpaBCHCTBA

2.1

VYpaBHEHHUS C OJJTHOI EpEMEHHON

2.2

Jluneiinoe ypaBHeHue. Pelienue ypaBHEHUH, CBOISIINXCS K JIMHEUHBIM

2.3

KBaﬂpaTHOC YpPaBHCHHUC. Penienue ypaBHeHHﬁ, CBOAANINXCA K KBA/IpaTHBIM

2.4

buksanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTO
CTENEHEN Pa3IoKEHUEM Ha MHOXUTEIU

2.5

Pemenne n1poOGHO-pallMOHANBHBIX YpPaBHEHUI

2.6

Cucremsbl ypaBHEHUH

2.7

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk




2.8

Pewrenne cucrem IByX JTUHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

Pemrenne cucreM AByX YpaBHEHHM, OJHO W3 KOTOPBIX JMHEHHOE, a JApyroe -

2.9 o
BTOPOH CTETICHU

2.10 |I'paduyeckas nHTEpIpETAIHS CUCTEMBI YPAaBHEHHI C IBYMS ITEPEMEHHBIMU

2.11 | PemreHue TEKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoooM

2.12 |YucrnoBble HEPABEHCTBA M UX CBOMCTBA

2.13 Pemrenne nuHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN

2.15 |KBagpaTHbIe HEpaBEHCTBA

216 I'padmyeckas WHTEpIpeTavs HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
' TepeMEHHBIMU
3 OyHKIIIN

31 Ksanpatnunas ¢ynkuus, ee rpaduk u cBoicrBa. Ilapabona, KOOpAMHATHI
' BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUHN NapadOJIbl

3.2 I'padukn pyaxumii y = kx, y = kx + b u ux cBoiictBa

33  |I'paduxu dyukuumii Y = SYE x3 1 uX cBoiicTBa

34 I'paduku pynkmuit Y =~ X | y = x| u ux cBoiicTBa
4 UucnoBsle MOCIEA0BATEIHLHOCTH

41 Omnpenenenre U crnocoObl 3a/laHusl YMCIIOBBIX IMOCIENOBAaTEeNbHOCTEN. 3alaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U opMysI0il n-ro djieHa

492 Apudmernueckas mnporpeccus. DopMmynbl n-To  uieHa apuMeTuyecKoit
' MIPOrPECCUU, CYMMBI TEPBBIX N YWICHOB

43 I'eomerpuueckas mporpeccus. QDopMmyabl n-TO  YieHA T'€OMETPUUYECKOM
' MIPOrPECCUU, CYMMBI TEPBBIX N YWICHOB

44 N300paxkeHne uiIeHOB apuU(PMETHUECKOH U TeOMETPHUECKOW MporpeccHii
' TOYKAMHU Ha KOOPJAMHATHOW IIOCKOCTH. JIMHENHBIN U SKCIOHEHLIUAJIBHBIN POCT

4.5 Cno>Hbl€ MPOLIEHTHI
5 BeposTHOCTS U cTaTUCTHKA

[IpencraBieHre AaHHBIX B BUAE TAONHII, TUarpamm, rpadukoB, HHTEPIIPETALIUS
5.1 TaHHBIX. UTeHHWE W TMOCTpOEHHE TalNuIl, AuarpamMM, rpadukoB MO pealbHBIM

JaHHBIM




5.2

[lepecTanoBkU U akTOpUa

5.3 CoueTaHus U YUCIIO COYETAHHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3amau ¢ UCmoyib30BaHUEM KOMOMHATOPHKH
55 I'eomerpuueckass BeposTHOCTh. CirydaiiHbI BbIOOp TOUKM 13 (UTYypel Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ucneitanue. Yenex u Heynaua. Cepusi HCIIBITAHUH /10 IEPBOTO ycIexa
57 Cepuss ucneitannii bepuymnu. BeposTHOCTH COOBITHH B CEpPUU HUCIIBITAHUHN
' bepnymm
5.8 CnyyaiiHas BeIMYMHA U paclpe/iesieHue BeposITHOCTEN
59 Maremaruueckoe oxkugaHue U aucrepcus. llpuMepsl MaTreMaTH4eCKOro
' 0’KHJaHMS KaK TEOPETUUECKOTO CPETHETO 3HAUECHUS BETUUMHBI
510 MareMaTtnueckoe OHJIAHWE M JUCHEPCUs CIydyalHOM BEIMYMHBI 'YUCIIO
' YCIIEXOB B CEpUM UCNbITaHUK bepHymn"
511 [Tonsatue o 3akoHe OonbImMX uwncen. M3MepeHue BEpPOSTHOCTEH C MOMOIIBIO
' yacToT. Posb 1 3HaueHune 3akoHa OOJIBLINX YKCEN B IPUPO/JIE U 001IeCTBE
6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanreac yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXeCTBO. DOPMYJIbI IPUBEACHUS
Pemienue tpeyrosibHUKOB. TeopeMa KOCMHYCOB M TeOopeMa CHUHYCOB. PemnieHue
6.2 IIPAKTUYECKUX 3aJa4 C MCIOIb30BAHUEM TEOPEMBl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobOpazoBanue noaooms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpousBencHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
' CEKyILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, mymHa (MO/1ysb) BEKTOPA, COHAIIPABIECHHBIE BEKTOPBI, IIPOTUBOIOJIOKHO
65 HaIIPABJICHHBIE BEKTODPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omnepauuu HajJ BEKTOpamu. PasnoxkeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunats! BekTopa. CkaylsipHOE NPOU3BEIEHUE BEKTOPOB, NMPUMEHEHHUE VI
' HaX0XJACHU JUIMH U YIIIOB
JlexkapToBbl KOOPAMHATBHI HA IUIOCKOCTH. YPAaBHEHMS NPSAMON M OKPYKHOCTH B
6.7 KOOpJMHATaX, [EPECEUEHUE OKPYKHOCTEN U NMpAMBIX. METO KOOpIUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBubHBIE MHOTOYTOJIBHUKA
6.9 JlinHa okpyXHOCTH. ['pagycHas U paguaHHasl Mepa yriia, BBIYMCIEHUE JUIUH JIyT




OKPYKHOCTEH

6.10 |Ilmomams Kpyra, CEKTOpa, CETMEHTa

JIBUKEHHUS TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpuUU Quryp (dIeMeHTapHbIC

6.11 -
npencrasienus). [lapamnensHeiil nepenoc. [loBopot

IIpoBepsiembie Ha OI'D o MmaTemaTHke TPeOOBAHMS K Pe3yJbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHusl U NepevYeHb 3J1eMEeHTOB
coJep:xaHusi, npoBepsieMbix Ha OI'D mo maremaTuke

Jlia poBeieHHsT OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa Mo maremartuke (nanee - OI'D
[0 MaTeMaTHKEe) UCHOJb3yeTcs TMepeueHb (Koaupukarop) NpoBepsieMbIX TpeOOBaHUNA K
pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl  OCHOBHOIO  OOIIEro
00pa30BaHuUs U DIIEMEHTOB COAEPIKAHUSL.

[Tposepsiembie Ha OI'D Mo MaremaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmbl
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3y/IbTaTaM OCBOCHUS
MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIHHOM MPOTPaMMBbl OCHOBHOTO 00IIET0 0Opa30BaHMs
TpeOoBaHUs Ha ocHoBe PI'OC
1 YMeHne ornepupoBaTh MOHATHIMH: MHOXECTBO, ITOJIMHOMXECTBO, OTICpAIHH

HaJ, MHOXXECTBAMM;, yYMEHHE OIEpUPOBATh MOHATUSAMU: Tpad, CBI3HBIM
rpad, nepeBo, LMKI, MNPUMEHATh UX MpPU pEIIeHUH 3a7ady; YMEHHE
HCIOJIb30BaTh rpaduueckoe MpeACTaBICHHE MHOKECTB JUIsl OMHCAHUS
peaIbHBIX MIPOLIECCOB U SABJICHUM, IPU PEIICHUH 3aa4u U3 IPYTUX y4eOHBIX
IpeIMETOB

2 VYmenune OIICpHUpOBaTh IOHATHUAMMU: OIIPCACICHUEC, aKCHUOMa, TEOpEMa,
J0Ka3aTCJIbCTBO, YMCHHUC paciio3HaBaTb HCTHUHHBIC n JIOXKHBIC
BBICKAa3bIBaHUS, IIPUBOAWUTE INPHUMEPblI W KOHTPIIPUMEPHBI, CTPOUTH
BbICKA3bIBAHUA U OTPpULIAHUSA BBICKA3bIBaHUH

3 YMeHue omnepupoBaTh MOHATHUSAMU: HATYpaJbHOE YUCIO, IPOCTOE H
COCTaBHOE YHCJIIO, JICJIMMOCTh HAaTYpaJIbHbBIX YUCEJl, IPU3HAKH AECITUMOCTH,
1eJI0€ YKMCII0, MOAYJb YUCIIa, OOBIKHOBEHHAs Ipo0b U JeCATUYHAs JpoOb,
CTaHJAPTHBIN BUJ YHCIIa, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu(pMeTHYeCKUl KBaJpaTHBIH KOPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C
YlcIaMM, CpaBHUBATh W YINOPSI0YMBATH YUCIIA, MIPEACTABIATh YUCIa Ha
KOOPJAMHATHON NPSMOM, OKPYIJISATh YMCIA; YMEHUE JAenaTh NMPUKUAKY U
OILICHKY PE€3yJIbTaTa BHIYMCICHUN

4 YMmenue ONCpUpOBaTh MNMOHATHUAMHU: CTCIICHL C MLOCJIbIM II0Ka3aTCJICM,
apI/I(I)MeTI/I‘{eCKI/Iﬁ KBa,Z[paTHBIﬁ KOpC€Hb, MHOT'OYJICH, anre6pa1/1qecxa;1
)lpOGL, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaHLHOﬁ CTEIIEHH OOJIbIIIe
CANHUIBI; YMCHUC BLIIIOJHATL PACUCTBI 110 (I)OpMYJ'IaM, Hp606paBOBaHI/I}I
ICIIbIX, ,Z[pO6HO-paI_II/IOHaJ'IBHLIX BLIpa)KeHI/Iﬁ u BBIpa)KCHI/Iﬁ C KOpHAIMH,




pa3io’KeHue MHOTO4JIeHa Ha MHOKUTENH, B TOM YUCIIE C UCIIOJIb30BAHUEM
(hopMyI pa3HOCTH KBAIPAaTOB U KBaJIpaTa CyMMbI M Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YPaBHEHUE C
OJHOM MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE peliaTh JIMHEWHbIE U KBaJpaTHbIE ypPaBHEHHS, APOOHO-
palMOHANIBHBIE YpPAaBHEHHUS C OJHOM TNEPEMEHHOW, CHCTEMBI ABYX
JUHEWHBIX YpPaBHEHUMW, JIMHEHHbIE HEPABEHCTBA M MUX CHUCTEMBI,
KBaJIpaTHBIE U JPOOHO-PANMOHAILHEIC HEPABEHCTBA C OJHOMN MEPEMEHHOM,
B TOM YHCJIE€ NP PELICHUH 3aJa4 U3 JIPYTUX NPEIMETOB U MPAKTHYECKUX
3a7a4; YMEHUE HUCIOJb30BaTh KOOPJIMHATHYIO MPSIMYIO U KOOPJIUHATHYIO
TIJIOCKOCTH IS U300pakeHUs PEIIeHU YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKUUA, Tpaduk (GYHKIUH, HYIU
(YHKIMM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHHUS,
yObIBaHUs, HaumOoJblllee W HaMMEHblIee 3HaYeHHs (YHKIUH; YMEHHE
OTEpUPOBATh MOHATUSAMU: TMpsAMas MPONOPLUOHAIBHOCTb, JIMHEHHas
¢byHkMs, KBaApaTHuHas (QyHKUMA, oOpaTHas MPONOPLHUOHATBLHOCTD,
napabouia, runep0osa; yMeHue CTpouTh rpaduku PyHKIUH, UCIIOJIB30BATh
rpaduku Uis onpeAeNeHus] CBOMCTB IMPOILIECCOB W 3aBUCUMOCTEH, IS
pelieHus 3a1ad4 U3 JPYrux Yy4eOHBIX MPEAMETOB U pealbHOM >KU3HH;
yYMEHHE BbIpakaTh (GopMyIamMH 3aBUCUMOCTH MEX1y BEIMYMHAMU

Ymenue OTIepUpPOBATH MOHATUSMU: MOCJIEIOBATEIBLHOCTb,
apudmernyeckas U reoMeTpudeckas MpOTrpeccHy; YMEHHE HCIOIb30BaTh
CBOMCTBa MOCJIEI0BATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIEro YjieHa Mpu
pelIeHuH 3a/ad, B TOM YHCIE 33Ja4y U3 JIPYTUX YYEOHBIX MPEAMETOB U
peabHOM )KU3HU

YMenue pemarh 3a1aud pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHL, J0JIH
U 4acTH, JABIKEHUE, paboTy, LIEHYy TOBAPOB U CTOUMOCTbH IMOKYIIOK U YCIIYT,
HAJIOTH, 3aJa4d M3 o0JacTh yIpaBieHHUs] JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHUE COCTABIISITh BBIPAXKECHUSI, YpaBHEHHUsI, HEPABEHCTBA U
CUCTeMBbl IO YCIIOBHUIO 3aJaud, HMCCIEAOBATh IOJIyYEHHOE peIIeHHE U
OIICHUBATh MPABAOINOI00HOCTh MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (DUTypa, TOUKa, OTPE30K, IpsAMas, Iy,
JOMaHasi, YroJl, MHOTOYTOJIbHHK, TpPEYroJbHUK, DPaBHOOCIPEHHBIH H
PaBHOCTOPOHHHI TPEYTOJILHUKH, IIPSIMOYTOJIBHBIN TPEYTrOJIbHHK, MEIHAHa,
Ouccekrpuca u BBICOTA TpeyrojbHHUKa, YeTHIPEXYTOJIbHHUK,
napajuienorpaMM, — poM0O,  NPSIMOYTOJIBHHK,  KBaJapaT,  Tparemus;
OKpPY)XHOCTb, KpYT, KacaTeJbHas; 3HAaKOMCTBO C HPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemath 3aJjayd, B TOM YHCIE W3 TOBCEIHEBHON
KHU3HU, HAa HAXOXJEHUE TEOMETPHUYECKHX BEIUYHUH C TNPHUMEHEHUEM
U3yUYEHHBIX CBOMCTB (UTyp U (pakToB

10

YMeHue omnepupoBaTh IMOHATUAMHU: paBEHCTBO (uUTyp, paBEHCTBO
TPEYroJIbHUKOB; MapajIeIbHOCTh U MEPINEHAUKYISIPHOCTh MPSIMBIX, YTOJI
MEXJy MpSIMbIMH, NEpHEHAUKYISAP, HAKIOHHAs, NPOEKIHs, NoJ00He
¢uryp, mogoOHble TpPEYroJbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKU H
NpsIMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPHIO M TMOJ00He




¢buryp, napamienbHOCTh U MEPIEHIUKYIIPHOCTh MPSIMBIX B OKPYXKAIOIIEM
MHpe

11

YMenue ONCpUPOBATh MNOHATUAMU: IJIMHA, PACCTOAHUC, YTIOJI (BCJ’II/I‘II/IHa
yria, CHHYC U KOCHHYC yIJla TPEYyroJibHUKa), IJI0Ia/lb; YMEHUE OLIEHUBATh
pa3Mepsl IpeaIMEeTOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
IIPUMCHATH q)OpMYJII)I nepuMeTpa U 1miomaau MHOIOYrOJIbHUKOB, IJIMHBI
OKPYXXKHOCTH M  IUIOIIAaaud  Kpyra, oObemMa  MPSMOYTrOJIbHOTO
napajielenuneaa;  yMEHUE  NPUMEHSTh  NPU3HAKM  paBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpEYroJIbHUKA, TEOpEMY
[Mudaropa, TpUroHOMETPUYECKHUE COOTHOIIECHUS ISl BBIUYMCIICHUS JJIUH,
pacCTOSIHUMI, TIIOIIAACH

12

YMmenue u3zo0paxaTb IUIOCKHE  QUIypl M UX  KOMOWHaIuW,
MPOCTPAHCTBEHHbIE (QUTYpPHl OT pPYKH, C TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB U  DJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY OTHCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMH: NMPSIMOYIrOJbHAs CHCTEMa KOOPMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA Ha
YHUCIIO, CKaJLIPHOE IIPOM3BEACHHE BEKTOPOB; YMEHHE WCIOJIB30BAThH
BEKTOPBI M KOOPJIUHATHI JJIs IPEACTABICHUS TaHHBIX U pElIeHUs 3a/1ad, B
TOM YHUCJI€ U3 IPYTUX YUEOHBIX MPEIMETOB U peabHOM KU3HU

14

YMeHue ornepupoBaTh MOHIATHSIMH: CTOJIONKOBBIC H KPYTOBBIC JTHArPAMMBI,
TaOnuIpl, cpeaHee  apudMeTHUecKoe, MeauaHa, HauOoJbIlee U
HauMEHBIIICe 3HAYCHHS, pa3Max YHCIOBOrO HaboOpa, yMEHHUE H3BIICKATh,
WHTEPIPETUPOBATH U MPe0oOPa30BBIBATh HH(DOPMAIIHIO, TTPEJICTABICHHYIO B
TaOJIUIAX ¥ Ha JUarpaMmax, OTPakarollyl0 CBOWCTBA M XapaKTCPUCTHUKU
pEAbHBIX IPOLIECCOB M SBJICHUH; YMCHHE pacro3HaBaTh HM3MCHYHBBHIC
BEJIMYMHBI B OKPYXKAIOIIIEM MHPE

15

YMeHune ornepupoBaTh TOHATHSAMHU: CIy4alHBIA ONBIT  (CITyYdaiHBIN
JKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIIEMEHTApHBIA  MCXO)
CIIy4aifHOTO OIbITa, CIlydyaiiHOEe COOBITHE, BEPOSATHOCTb COOBITHS; YMEHUE
HaXOJWTb  BEPOSATHOCTU  CIHy4alHBIX  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU; YMEHHUE PELIaTh 3a/1a4u
METOJIOM OpPraHM30BAaHHOIO TMepedopa M C KCIOJb30BAHHEM IpaBHIIa
YMHOKEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU pEajbHBIX COOBITHH H
SIBJICHUM, TIOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITHII B OKpYXKalOLIEM MHPE M B KH3HU; 3HAKOMCTBO C IMOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIUX YUCENT M €ro
POJIBbI0 B MACCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTB 1O X0 ASAIITUH I/I3y‘IeHHBII>'I MCTOJ Ui PCIICHUA 3ala4vH,
IMPUBOAUTE HNPHUMEPBI MATEMATUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoac u
JKU3HH, PACIIO3HABATH IIPOABJIICHHUEC 3dKOHOB MAaTCMATHKU B HCKYCCTBEC,
ONHCBIBATL OTACJIBHBIC BBIJAIOMIUCCA PE3YIbTAThI, IMOJYYCHHBIC B XO/C
Pa3sBUTUA MATCMATUKU KaK HAYKW, IPUBOAUTH NPHUMEPBI MATCMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTEUYECTBEHHOM U BCGMHpHOﬁ HUCTOPUHN




[lepeuens aneMeHTOB cofepxaHus, posepsieMbix Ha OI'D
10 MAaTEMaTUKe

Kon [IpoBepsieMbll 2IIEMEHT COAEpKAHUS
1 Yucna v BIUKCICHUS
1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPpOOU, IPOLIEHTHI, OECKOHEUHbIE IEPUOINYECKUE
npobu
1.3 PanmonaneHblie yncna. ApudmMerndyeckue onepanyy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 HeiictButenpHble uncia. ApudMeTrndyeckue omnepanuu ¢ JIeHCTBUTENbHBIMU
quciaMu
1.5 [IpuOnkeHHble BBIYUCIICHHUS, IpaBUiAa OKPYIJIEHWS, TPHUKUAKA M OIEHKa
pe3yabTaTa BEIYUCIECHUM
2 Anrebpandeckue BbIpaXKeHUs
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
2.2 Crenenp ¢ unenbiM nokaszareneM. CTeneHb € PAalMOHAIBHBIM IOKAa3aTeIeM.
CBolicTBa CTENICHU
2.3 MHorouieHs!
2.4 Anrebpaundeckas 1po0b
2.5 ApudmMeTnueckuit KOpEHb HaTypajabHOM CTEIIEHHU. HevicTBust c
apu(pMeTUYECKUMH KOPHAMHU HaTypaJlbHOM CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Ienbie u apoOHO-panuoHanbHble ypaBHEHHs. CHCTeMBl M COBOKYIHOCTH
YpaBHEHUI
3.2 Lenble u apoOHO-panMOHaiIbHbIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
HEpPaBEHCTB
3.3 Pemrenue TekcTOBBIX 3a1a4
4 YucnoBele NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHNUS TIOCIIE0BATEILHOCTEN
4.2 Apugpmernueckass U reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 OyHKIMH
5.1. Oyakius, crnocodbl  3amanus  pynkuuu.  Ipadux  pynxmum.  Ob6nacth




OTIpe/IeNIeHUs] U1 MHOXKECTBO 3HaueHud ¢ynkumu. Hymu ¢ynkuuu. Ipomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMBI |
MUHUMYMBI (yHKIMd. HauOompliee u HauMeHbllee 3HaYeHHE (YHKUIUU Ha
IIPOMEXKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA IVIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYyroJibHUKH
1.4 OKpyXHOCTb U KpYyI
7.5 N3mepenue reoMeTpudyecKiX BEIUUNH
7.6 BexTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka. ['eomeTpusi: 7 - 9-e kacchl: 6a30BbIi YPOBEHB: YUeOHUK; 14-¢
u3nanue, nepepaborannoe, 7-9 knacc/ Aranacsu JI.C., byty3oB B.®., Kagomiies
C.Bb. u ap., Akimonepnoe o6miectBo «M3narensctBo «IIpocBemenuey

* ['eometpus, 9 knacc/ Mepsnsk A.T'., [lonouckuit B.b., SAxup M.C.; ox
penakimueit [Togonsckoro B.E., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«3narenscTBo «IIpocBemienne»

* ['eomerpus, 8 kimacc/ Mep3nsik A.L'., [lononckuit B.b., Sxup M.C.; non
penakmueit [Tononsckoro B.E., O01mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

I'eometpusi. Metoauueckue pekoMmenaanuu. 7 kiacc. Atanacsia JI. C., Byry3oB
B. @., I'mazkos 1O. A. u ap.

I'eometpus. unaktuueckue marepuansl. 7 kiacc. YMK JI. C. AtanacsiHa, 7 K.
I'eomeTpusi. Merognueckue pekomenaanuu. 8 kinacc. Atanacsia JI. C., byty3os
B. ®@., I'mazkos 1O. A. u ap.

I'eometpus. unaktuueckue marepuaisl. 8 kinacc. YMK JI. C. AtanacsiHa, 8 Ki1.

I'eomerpus. Meronnueckue pexkomenaanuu. 9 knacc. Aranacsas JI. C., byry3os



B. ®@., I'mazkos 1O. A. u ap.

I'eomerpus. dunaxkrnueckue marepuansl. 9 kimacc. YMK JI. C. Aranacsna, 9 k.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
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