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HOACHUTEJIBHAS 3AIINCKA

I'eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/JeiOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M B3aMMHOE PpACIOJIOKEHUE, ONUPAETCAd Ha  JIOTHYECKYIO,
JIOKa3aTeNbHYIO JIMHUIO. [l[EeHHOCTh M3yd4eHHUs F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, HPOBOJIUTH
paccyKIeHuss «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBaTh 0OpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealbHOW KU3HU. OOydyalomuiicss MOKEH Hay4YUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMHMCaTh CIOBAMH JaHHBIM UYEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUyUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTENIbHAS JIMHUS B M3YYEHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTrepa OOyYaroNIMiiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTUYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU Y4YEOHBIMH
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerprudeckue COOTHOWICHUA», «Merton koopauHaT» U «Teopema
[Tudaropar.

VYueOHubii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3JIeibl
conepxkanusi: «l'eomerpuyeckue (¢Gurypel M WX CBoOMCTBay, «M3mepenwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUJIOCKOCTH,
«BexTopsiy», «JIBrmkeHus miockoctny, «IIpeodpazoBanus momo0us».

Ha uzyuenue yueo6Horo kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

COJEP)KXAHUE OBYUYEHUA

7 KIIACC



HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpe30K, Jyd. Yrou. Buasl
yriioB. BeprtukanpHble U cMmexHble yriabl. buccektpuca yria. Jlomanas,
MHOTrOyroJibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOMl CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBID LUPKYJd U JIMHEMKHA. TpeyrojbHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CoiicTBa M TMpU3HAKW paBHOOENPEHHOrO TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TPEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TpEyrojibHuKa,  NPOBEAEHHOM K  rumore”y3e. llpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaseHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIrOJIbHUMKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OoJbLIed CTOPOHE TPEyrobHHKA.
IlepnieHAuKyJIAp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TOUYeK. buccexkrpuca yria U CepeIMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTB M KpyI, XOpJa MW JuaMeTp, HuX CBOMCTBa. B3zammHoe
PaCIIOIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHas B YroJl. BnucaHHas W oONMCaHHas OKPYKHOCTHU
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npusHaku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyronpHas Tparneuus.

Meton ynsoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJibHUKA U Tpaneuuu. LIeHTp macc TpeyronbHuKa.

[Tomobue TtpeyrompbHUKOB, KodpdumueHnt mnomodus. [lpusHaku momo0Hs
TPEyroibHUKOB. [[puMeHenre no1o0us npy penieHuy MPakTHUYECKUX 3a/1a4.

CpoiicTBa momaneii reoMerpudeckux ¢uryp. Dopmynbl s TUIOMIAH
TpEyrojbHUKA, Mapajuienorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOLIAEH
noA0OHBIX QUTyp.

Brruncnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.



Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOTO yIila MPSAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (DYHKIIHUU
yraoB B 30, 45 u 60°.

BrnucanHble M IEHTpalbHBIE YIJIBI, YIOJ MEXAY KacaTeIbHOM M XOPAOM.
Yrnel  Mexay XopAamMu M CeKyIIMMH. BnucaHHble W ONKMCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue IByX OKpykHocrei. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yramoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYITBI TPUBEICHUS.

Pemiennie TpeyronpHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienrie mpakTUUECKUX 3aJad C UCIIOJIB30BAHHUEM TEOPEMbI KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue moaoous. [logoOue cCOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 TPOU3BEICHUH OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, anuHa  (MO&ynb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3iokeHue BEKTopa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatsl BekTopa. CKalIsIpHOE TPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMON U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAHHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJbHUKH. JlnmHa  OKpyXHOCTHU. I'pamycHas w
paauaHHas Mepa yIia, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. I[lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CUMMETpUU Guryp (3JeMEeHTapHbIC
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHHUS MPOrpaMMbl y4yeOHOro Kypca
«"eomMeTpus» XapaKTepU3yrOTCA:



1) naTpuoTHYecKoe BOCIIMTAHHUE:

[IpOSABJICHUEM HMHTEpeca K M[POLUIOMY U HAaCTOALIEMY POCCUHCKOU
MaT€MaTUKHA, LEHHOCTHBIM  OTHOLIIEHHWEM K  JIOCTMIKEHHSAM  POCCHUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MaTEMATHYECKOM IIKOJbI, K MCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, NPEICTAaBICHUEM O MaTeMaTHUYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOIEAYyp IpakJaHCKOro odliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM ISl yCNEmHOW MNpodecCuOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
OCTPOCHUEM MHANBUIYATBbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, PACCYKIEHUH, YMEHHUIO BUIETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IpeCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MAaTEeMaTHMYECKOM HayKu Kak cdepbl ueIoBEeuYecKoil
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTUSA LIMBUIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA U MAaT€MaTU4ECKOM KYyJIbTYpOH KakK CPEeICTBOM
IIO3HAHUS MHpPA, OBIAJCHHUEM MPOCTEUIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

6) ¢usuuyeckoe BocnmuTaHHe, (POPMHUPOBAHHE KYJbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTHYECKHE 3HAHUSA B HHTEpPECax CBOETO
3I0pOBbs,  BEJEHHSA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTAaHHE,
cOamaHCHUPOBaHHBIA pEXUM 3aHATHUA W OTAbIXa, peryispHas Quanudeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBBIKA pE(QICKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ IpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTALIMEN HA NMPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JUISl PELICHUS 3a1ad
B 00JIaCTU COXPAaHHOCTH OKpYXKAIOIIEH Cpelbl, IUIAHUPOBAHMS IOCTYIKOB U



OLIEHKM KX BO3MOKHBIX TMOCIEACTBUM JJIsI OKPYXAIOUWEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKkTepa HKOJOTHUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHSIIIMMCSH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHHM, B TOM YHCIIEC
dbopmMynUpoBaTh UACH, MIOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIMIHN KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbIC pEIICHUs W JACHCTBUS, (POPMyITUpOBaTH M OLICHHBATH PUCKH H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1elCTBUSA

ba3oBble jornueckue AecTBUA:

e BBIABISITh M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKHX
OOBEKTOB, TOHSATHH, OTHONIEHUH MEXIy TOHATHAMHU, (HOPMYINPOBATH
ONpe/eNicHUs]  TOHSATHH, YCTaHABIWBATh  CYIIECTBCHHBIH  NpPHU3HAK
KJIacCU(pUKAIIMU, OCHOBAHUS ISl OOOOIICHUS W CpPaBHEHUS, KPHUTCPHUH
POBOJIMMOTO AHAJIN3a;

e BOCIPHHHMATH, (QOPMYIHpOBaTH W  TPeoOpa3oBBIBATH  CYKICHUS:
yTBEpJUTEIbHbIE W OTpPHUIATENbHBIC, C€IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;

e BBIBIATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3HM U
npotuBopeunsi B (GakTaxX, MaHHBIX, HAOMIOACHUSX U YTBEPKICHHSIX,
npeagaraTb KpUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA;

e JIeNaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHUKU, NETYKTUBHBIX WU
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

« pa3dupaTh JAOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKACHHUHA (IIPSMBbIE U OT
NPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECTOKHBIE JI0Ka3aTeIbCTBA
MaTreMaTudeckux (akTOB, BBICTpAaMBaTh apPTYMEHTAIlMI0, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpATh HamboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBnble uccienoBarejbcKue 1eHCTBHUA .

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BONPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUUE, MpoOIeMYy,
CaMOCTOSATEJIbHO ~YCTAaHABIMBATh KMCKOMOE M JaHHOEe, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEM
MaTEMAaTUYECKOr0 00bEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY CO00i;
CaMOCTOATENBHO (POpMYNIHpOBaTh 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
NPOBEAEHHOIO HAONIONEHUS, MCCIEN0BAaHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMpoIlecca, a TAaKKe BbIJIBUTATh
IPENOJIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIUU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBaTh W HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IpEICTaBICHUS;

BBIOMpATh (GopMy MpeACTaBICHHS HWHOOPMAIMM H HWLUIIOCTPUPOBATH
perraeMble 3aJayd  CXeMaMH, JIuarpaMMaMH, WHOW Tpadukoil W wux
KOMOMHAIUSIMU;

OIICHMBAaTh HAACKHOCTh HMH(POPMAIMK 110 KPUTCPHSIM, IIPEII0KCHHBIM
YUUTEIEM WA CPOPMYIIUPOBAHHBIM CaMOCTOSTEIBHO.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHHUMATHh U ()OPMYIHPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHIMU
U LEJISIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCHBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4l, KOMMEHTHUPOBATH MOJIYyYCHHBIA pPE3yJbTaT;

B XO7Ie OOCYXKJIEHHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBbl, pelIaeMon 3a/aud, BHICKAa3bIBaTh HJICH, HAIICJICHHBIE HAa TIOUCK
pEelIeHUs, COMOCTaBISITh CBOM CYXKACHUA C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JAHaliora, OOHApyXUBAaTh PA3JIUYME U CXOJICTBO MO3UIIUN, B
KOppeKTHOU hopme hOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
pPEeACTaBIATh pe3yabTaThl peleHus 3a/1a4H, AKCHEPUMEHTA,
HCCIIEIOBAHUSI, TPOEKTA, CAMOCTOSITEILHO BHIOMpAaTh (hOpMaT BBICTYILJICHUS
C yu€ToM 3a/a4 Mpe3eHTAlUN U OCOOEHHOCTEN ayAUTOPHUH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYAIbHOM
paboTHI NP pPElICHUN YUeOHBIX MATEMATHYECKUX 33/1a4;



¢ TMPUHUMATH LI€Th COBMECTHOH NEATEIbHOCTH, TUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOW paboThl, pacmpeneisiTh BUABI paboOT, JOroBapuBaThCH,
o0CyX1aTh MPOIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOACH;

e Y4YacTBOBaTb B TIpYNNOBbIX (opMax paboTel (0OCyXIeHus, oOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPAMHHUPOBATH CBOW JCHCTBHSI C JAPYTUMHU WIEHAMU KOMAaHJIBI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMI TPOAYKT MO KPHUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC JeHCTBHS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJIAITH TUIAH, aJTOPUTM PEIICHUS 3aja4yu (U €ro
4acTh), BBHIOMpATh CIOCOO PEIICHHUS C YYETOM HMEIIIHNXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUpPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOUM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJLHbIH HHTEJJIEKT:

e BJAJETh COCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3yibTara
pelIeHHs] MaTeMaTHYeCKOM 3a/1auu;

e TPEIBUIIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PEILICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

« OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEILHOCTH MOCTABICHHON IIEJH U
YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTWIKEHUS WM HEJOCTHKEHHUS IIEIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHmss B 7 KJiacce OOYYarOIIMICS TOJYYHUT CIICAYIOIIHNE
MIPEAMETHBIC PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpHYECCKHE (UTYpPBI, OINPESIATh WX
B3aMMHOE PAacIlOJIOKEHHE, H300pakaTh TeOMETPUYCCKHE (UTYPHI, BBITOJIHATH
YEPTEeXKHM 110 YCIOBHIO 3a1add. M3MepsTh JIMHEHHBIC W YIJIOBBIC BEIWYWHEI.
Pemrate 3a1a4un Ha BEIYMCIICHUE JUTHH OTPE3KOB U BEJIMYHMH YTJIOB.

Jlenate TpyOyr0 OIICGHKY JIMHEHHBIX W YIJOBBIX BCIMYHMH IPEIMETOB B
peaabHON JKM3HH, Pa3MepOB IPHUPOJHBIX OO0OBEKTOB. PasnmmyaTh pasMepbl 3THX
00BEKTOB 1O TOPSJIKY BETUIHHBI.

CTpouTh 4epTEKHU K TCOMETPHUICCKHUM 3a1a4aM.

[Tonmp30BaThCs TPU3HAKAMH PAaBEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
MIPU3HAKY U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a/1a4.



[IpoBOIUTE JOTHYECKHE PACCYXKIACHUS C HUCHOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBbHOTO
TPEYTroJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensiTe napaieIbHOCTh NPSIMBIX C MIOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe napayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemrats 3aaumn Ha KieTyaTol Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TE€OMETPUYECKUX 3aJadaX C HCHOJIb30BAHUEM CYMMBbl  YIJIOB
TPEYrOJbHUKOB U MHOTOYTOJBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEePECEUCHUN JBYX NapajuIebHbIX NPSMBIX CEKylled. Pemiars mnpakTuueckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Biangete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEeaesiTh
OMCCEKTpUCY YIJIa U CePEAUHHBIN MEPIICHINKYISIP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.

®opMyIUPOBaATh OMPEACICHUS] OKPYXKHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLlIeHnH 3a1ay.

BiianeTp NmoHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxoAuTh €€ ueHTp. Ilomb3oBaThcs (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAaOTCs B OJHOM TOYKE, U O TOM, YTO CEpPEANHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

Brnagers nmonsiTiEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPIICHAUKYISIPHOCTHU KacaTEIbHOU U panyca, IIPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaThCsd NPOCTEUIIUMHU I'€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX IMIPAKTUYECKUN CMBICI.

[IpoBOUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOECHUS C MOMOIIBIO LIUPKYJISA U
JINHEVKH.

K koHmy oOyueHmss B 8 KJiacce OOyYarOIIMICS TOJYYHT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Pacno3naBath OCHOBHBIE BHIBl YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIB30BAThCSl UX CBOMCTBAMU IMPU PEUICHUH T'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IMEPECEUCHHS MEIUAH TPEYroyibHUKa (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

Binanete nonsAtHEM CpegHEW JUHHUM TPEYTrOJbHUKA W TpaIeluu, TPUMEHSThH
WX CBOWMCTBA MNpPHU PEIIEHWH T€OMETpUUYECKHUX 3anad. llomb3oBaTbesi TeopeMou
daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KAX, MPUMEHATH UX ISl PELICHUS
MPAKTUYECKUX 3a7a4.



[IpuMeHsTh pU3HAKKU TTOA00USI TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/ay.

[lonb3oBaTecst Teopemoi [ludaropa npns pemieHUss TEOMETPUYECKHX U
npakTudeckux 3agad. CTpoUTh MaTEeMaTUYECKYH0 MOJIeNIb B MPaKTHUYECKUX
3a/1a4ax, CaMOCTOSITEILHO AeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE IJIUHBI.

Brnanerp mnoHSATHSIMH CHUHYCA, KOCHMHYCa U TaHI€HCAa OCTpPOTO yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [101630BaThCA ATUMU MOHATUIMU IS PEIICHUS
MPaKTUYECKUX 3a/1a4.

Boruncnsath (pa3auyHbIMU cIOCO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ ¢Guryp (MOdB3ysAch, TJI€ HEOOXOAUMO, KaJbKYJISTOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Brnanerp MNOHATHUSMM BIHCAHHOTO M I[EHTPAJBLHOIO YIJIa, HMCIOJIb30BATh
TEOPEMBbI O BIUCAHHBIX YIJIaX, YIiIax MEXKIY XOpAaMu (CEKYIIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPI0U MPHU PEIICHUN TEOMETPUIECKUX 3a/1ad.

Brnanerp moHSATHEM OINMKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OTMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIICHUH 3a]1a4.

[IpuMeHsTh TIONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJICIH ISl 3a/1a4 peaJIbHON JKM3HU U TTPOBOJIMTH COOTBETCTBYIOIIUE BBIUYMCICHMUSI
C TpUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IONB3YSCh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kjacce 0OydaroUIuiicsi MOJYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C UX
OMOILBIO PA3JIMYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEILICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIUHbI
M YIJIBI JJI HETaOJIMYHBIX 3HAUCHUI.

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKJIEHUS COOTHOUICHUN MEXAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUST Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («pEIIeHUE TPEYTOJbHUKOBY»), MPUMEHATh HUX IpHU
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Brnagets moHsTHAMEU  mpeoOpa3oBaHUS ~— TOMO00WS, COOTBETCTBEHHBIX
aeMeHTOB Mo00HBIX Guryp. [lomp30BaThCs CBOMCTBAMU MOAO0MS MPOU3BOIBHBIX
buryp, ymMeTh BBIYUCIATH JJIMHBI M HAXOIWUTh YIIBI y TMOAOOHBIX GUTYP.
[IpumeHaTh CBOMCTBA MOMOOMS B MPaKTUYECKHMX 3ajadax. YMETh IPHUBOJUTH
MIpUMEpPBI NOJI0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.



[lonb30BaThCs BEKTOpAaMH, MOHUMATh MX TE€OMETPUYECKUA M (PU3HUECKHI
CMBICJ]I, MPUMEHATH KX B PEUICHUU TEOMETPUUYECKUX U (PHU3MYECKUX 3ajad.
IIpuMeHATH CKaIsIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS UIMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIECHUN T€OMETPUUECKUX U NPAKTUYECKUX 3a1a4.

Branerp MOHATHAMH NPaBUJIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
IUIMHBl 1YyTM OKPYXKHOCTH U PaJUaHHOW MEpPBI yIila, yMETh BBIYMCIIATH ILIOIIAIb
Kpyra 4 ero yacteu. IIpuMeHsaTh nojlyyeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETpUM (UTyp, MPUMEHSTH JBHXKEHUS
IJIOCKOCTH B MPOCTENIIUX Cydasax.

[IpuMeHATh NONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIEJIN JJI 3a7a4 PEaIbHOM KU3HU U NPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUSA
C NpUMEHEHHEM TNOJ00Ms M TPUTOHOMETPUUECKUX (GYHKUUN (MOJB3YyACh, TIIe
HE00XO0UMO, KAJIbKYJISITOPOM).
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Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
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pe3yJbTaTa

6

I'eomerpus

6.1

Pacnio3HaBate M3y4eHHbIE TEOMETPUYECKHE (PUTYPBHI, ONPENeNATh UX
B3aMMHOE DAaCIOJIOKEHHE, H300pakaTh TreoMeTpudeckue (Urypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3a1adu. M3MmepsATh JIHMHEHHBIE U
YIJIOBBIE BEJIMYMHBL. PemaTe 3a1aun Ha BBIYKMCICHUE JUIMH OTPE3KOB U

BCJIMYHH YI'JIOB

6.2

Jlenats TpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIUYHH MPEIMETOB B
peanbHOM >KHU3HH, pa3MepoB MPHUPOIHBIX 0O0BEKTOB. Pazmnuark

PasMEPEBI 3TUX 00BEKTOB 1O MOPAAKY BECIUYNHBL

6.3

Crpouthb 4epTeKH K TeOMETPUUECKUM 337a4am

6.4

[Tonp30BaThbCs MpU3HAKAMHU PABEHCTBA TPEYrOJIBHUKOB, UCIIOJIb30BAThH
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PELICHUU

3a7a4

6.5

HpOBO)II/ITI) JJOTHYCCKHUEC pacCy’KacHuA C HCIIOJIB30BAHHUEM

F€OMETPUUECKUX TEOPEM

6.6

[Tonb3oBatbes MpU3HaAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEAEHHOM K THUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUH T€OMETPUUYECKUX 3a/1a4

6.7

Onpenensats napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
oOpa3yeT ¢ HUMH cekymas. OnpeneisaTh MapajjieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOW MPSMOM 10 TOYEK

Jpyrou npsMoit

6.8

Pemrate 3agaun Ha kieTyaToi Oymare

6.9

HpOBOI[I/ITB BBIYHMCICHHUSA MW HaXOAWUTh YHCIIOBBIE H 6YKBCHHI)IC
3HAYCHHUA YIJIOB B TI'COMCTPHUYCCKUX 3aJdavdaX C MHCIIOJIb30BAHUECM
CYMMBI YIJIOB TPCYrOJIbHUKOB W MHOI'OYT'OJIbHHUKOB, CBOJMCTB YIJIOB,
O6paSOBaHHLIX Inpu MNEpeCCUCHUN JIBYX MAPAJUICIIbHBIX HPAMBIX

ceKymeﬁ. Pemarsn MPAaKTUYCCKUC 3a/la41 Ha HAXOXKICHUC YI'JIOB

6.10

Bnanerp moHATHEM TIeOMETPUYECKOTO MeCTa TOYeK. YMeTh
onpeneniaTh OUCCEKTPUCY yIJla M CEepeUHHBIA TNEpPHEeHIUKYIIp K

OTPE3KY KaK rCOMCTPHUICCKUEC MCCTA TOUCK

6.11

(DOpMy.]'II/IpOBaTB OMpeACIICHUA OKpPpYXXHOCTU UW Kpyra, XOpAbl H
ANaMETpa OKPYKHOCTH, IIOJIB30BATHCA UX CBOMCTBaMU. YMETh

NOPUMCHSATH 3TU CBOICTBa IIpU pCHICHUU 3a1a4

6.12

Bnagers moHSATHEM OIIMCAaHHOM OKOJIO TPCYroJIbHUKa OKPYXKXHOCTH,

YMCTh HaXOJUTb eé LCHTP. ITons3oBaThCA (I)aKTaMI/I O TOM, YTO




OUCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEPEIMHHBIE NEPIEHIUKYJSAPbl K CTOPOHAM TPEYrOJbHUKA

IEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHsATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIb30BaThCs
TEOPEMOM O IEPHEHIUKYIIPHOCTM KacaTeJbHOM U paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUus

6.14

ITonp30BaThCs HpOCTCfIHIHMPI TCOMECTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKUEC TIOCTPOCHUA C IMOMOIIBIO

LUAPKYJIS ¥ JIMHEVKH

8 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

6

I'eomerpus

6.1

Pacno3naBaTe OCHOBHEIE BUJIbI tIGTBIpéX}’l"OJ'IBHI/IKOB, nX 3JICMCHTHI,

MOJIH30BaThCI UX CBOMCTBAMM IIpu pCUHICHNH rCOMECTPUICCKUX 3ada4d

6.2

[IpumeHsTh CBOWCTBA TOYKHM IE€PECEUEHUS MEAWaH TPeYrojbHHKa

(TIeHTpa Macc) B pelieHuu 3a1aq

6.3

Bnagerp mnonsTHEM cpeaHeW JMHMM TPEYroJibHUKAa U TpameluH,
OPUMEHSTh HUX CBOICTBa MpH pEIIEHUH TIEeOMETPUUECKUX 3ajad.
[Tonb3oBatbest Teopemoit dasieca U TeOpeMoOl 0 MPONMOPLUHOHATBHBIX

OTPE3Kax, MPUMEHATH UX JJIA pCHICHUSA IPaKTHYCCKHUX 3a1a4d

6.4

HpI/IMCHHTL IIPHU3HAKH HOI[O6I/I$I TPEYrOJIbHUKOB B  PCHICHUU

TCOMCTPUYCCKUX 3a1av

6.5

[Tonb3oBatbest Teopemoit [ludaropa mist perieHrs reOMeTPUIECKUX U
npakTuueckux 3amad. CTpoWTh MaTeMaTH4YecKyld MOJelb B
MPaKTUYECKUX 337a4ax, CaMOCTOSITEIbHO JENIaTh YepPTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC NINHBI

6.6

Bnagers moHsATHAMU CHHYCA, KOCHHYCAa U TaHI'CHCa OCTpOro yria
MMPpAMOYTOJIBHOT'O TpPEYroJbHUKA. ITonp30BaTbCsa ATUMH MNOHATHIMU

JUI PCIICHUS MTPAKTUYCCKUX 3a1a4

6.7

Bbruncnare (pa3auyuHBIME  CIIOCOOAMH) IUIOIIA[bL TPEYroJIbHUKA U
IUTOIIA MHOTOYTOJIbHBIX (uryp (MOJb3ysach, rie Heo0X0AUMO,

KaHLKYJ'ISITOpOM). HpI/IMCH}ITB MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX




3agadax

6.8

BitageTs NOHATUAMY BIMCAHHOTO M LIEHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, yrjiax MEXIy XOpAaMHU (CEeKyIIHMH) U
yrile MeXIy KacaTeJIbHOW M XOpPJIOM IPH PEUICHUMH I'€OMETPUYECKUX

3aaa4

6.9

BJIaIleTI) IIOHATHEM OIIMCAaHHOI'O '—ICTI:IpéXYFOJII:HI/IKa, IIPUMCHATH

CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a]a4

6.10

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HaHUuA Ha IMPAKTHUKE — CTPOUTH
MaT€MaTU4YCCKUEC MOJCIN JId 3aaad peaHBHOﬁ JKU3HU U MMPOBOAUTH
COOTBCTCTBYIOIIUEC  BBIYHUCICHHA C TNPUMCHCHHUEM HOI[O6I/I${ n

TPUTOHOMETPUH (IIOJIB3YSICh, IJI€ HEOOXOAUMO, KAJIbKYJISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLUHU OCTPBIX YIOB, HAXOJIUThH C UX
MOMOIIBI0 Pa3JIMYHBIE BJIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHre  TPSAMOYTONBHBIX — TPEYroJdbHUKOB»). Haxomuts (¢

ITIOMOIIIBIO KaJ'IBKy.]'IfITOpa) JJIMHBI 1 YIJIbL JJIA HETAOJIMYHBIX 3HAYECHHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISi HAXOXAEHUS COOTHOIIECHUMN

MECXKAY TPUTOHOMETPUYCCKUMH BCIMYNHAMU

6.3

Hcnonn3oBarhb TCOPEMbI CHHYCOB W KOCHUHYCOB IUId HAXOXIACHUA
Pa3JINYHbIX 3JICMCHTOB TPCYrOJIbHUKA («pemeHne TI)CYFOJ'ILHI/IKOB»),

IPUMCHATD UX ITPH PCHICHUU I'COMCTPHUUCCKUX 3aaY

6.4

Bnagers monHsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
9JIEMEHTOB M0J00HBIX ¢uryp. Ilonb3oBaThCst CBONCTBaAMHM MOA0OMS
IPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH UIMHBI U HAXOAUTh YIIIBI Y
noo0HbIX uryp. IlpumensaTs cBoiicTBa Mofo0Hs B MPAKTUYECKUX
3ajayax. YMeTb MpPUBOAUTH MNpPHUMEPHl MOAOOHBIX ¢uryp B

OKpYyKarouemM MUpe

6.5

ITonp30BaThCs TeOpEMaMu O TMPOU3BCACHUU OTPC3KOB XOpA, O

MNPOU3BCIACHUU OTPC3KOB CCKYIIUX, O KBAApATEC KacaTelbHOMN




6.6

Ilonp30BaTbCcsi  BEKTOpamMH, [OHMMAaTb HMX TIEOMETPUYECKUH U
(Gu3NYeCKUil CMBICT, MPUMEHSATh UX B PEUICHUHM T€OMETPUYECKHX M
¢usnveckux 3amad. [IpUMEHATH CKaJIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOKACHWA OJIMH U YTJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IVNIOCKOCTH, IPUMCHATH €0 B

PEIICHNU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada4

6.8

Biagetp  NOHATHMAMM — NPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPYXXHOCTH, JUIMHBI AYI'M OKPYKHOCTH M paJUaHHOW Mepsl yrIia,
YMETh BBIUMCIATH ILIOIIAJAbp Kpyra M ero uyacrteil. I[IpumensaTs

MOJTYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJadax

6.9

Haxoauts ocu mim eHTpbl CUMMETPUH (QUTYp, IPUMEHSTDH IBUKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

HpI/IMeHﬂTI) IMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE — CTPOUTH
MaTeMaTu4YCeCKUEC MOLACIN I 3ada4 peaHBHOﬁ KHU3HU U IIPOBOIUTH
COOTBETCTBYIOIIIHE BBIYUCIICHUS C IMPUMCHCHUEM HO)IO6I/I${ )51
TPUTOHOMETPUYECKUX (GYHKIHMK (TOJB3YysACh, T/A€ HEO0OXOIUMO,

KaJIbKYJISITOPOM)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
6 I'eomeTpus
HavaneHble nonaTus reomerpun. Touka, npsmasi, OTpe3oK, Jyd. Yroi. Buasl
6.1 yrioB. BeprukanpHble M CMEXHbIE Yyribl. buccekrpuca yria. Jlomanas,
MHOTOYrojabpHUK. [IapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETpPHUHU.
' IIpuMepsl CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHMSI C NMOMOLIBIO LUPKYJIS M JMHEUKH. TpeyrojpHUK.
' BricoTta, Meaunana, OuccekTpuca, X CBOHCTBa
6.4 PaBHOOepeHHBI ¥ paBHOCTOPOHHUH  TpeyronbHUKH. HepaBeHCTBO
. TPEYroJIbHUKA




6.5 CBoiicTBa W TpU3HAKUM PaBHOOEAPEHHOTO TpeyroyibHUKa. llpu3Haku
' PaBEHCTBA TPEYrOJIbLHUKOB
6.6 CpoiicTBa U NPU3HAKYU NapauieabHbIX NpsiMbIX. CyMMa yIiIOB TpEyroJibHUKA.
' BHelnue yriel TpeyrojbHUKa
[IpssmoyronpHblil  TpeyrojibHUK. (CBONCTBO MeAMaHbl PSIMOYTOJIbHOIO
6.7 TPEYroJbHUKA, IPOBEAEHHOW K TunoTeHy3e. llpu3Haku paBeHCTBa
' HPSIMOYTOJIBHBIX TPEYroJIbHUKOB. IIpsIMOYroJIbHBIM TPEYroiabHUK C YIJIOM B
30°
HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopeMa o OoJbIIeM yriie W OOJBIICH CTOPOHE
TpeyrojbHuka. [lepneHauKyssip v HaKJIOHHAs
6.9 I'eomeTprueckoe wmecTto TOYeK. buHccekTpuca yriia W CepeaUHHBIN
' MEePIEeHIUKYIIAP K OTPE3Ky Kak FreOMEeTpUYeCcKre MeCcTa TOUEeK
OKpyXHOCTb M Kpyr, XOpJa U JHaMeTp, HUX CBOMCTBA. B3ammHoe
6.10 pacToJIOKeHHE OKPYKHOCTH U TpsiMod. KacatenpHas ©  cekymas K
OKPY>KHOCTHU
6.11 OxpyXHOCTb, BIMCaHHas B yroJl. BrnucaHHas ¥ omnucaHHas OKPYKHOCTH
' TPEYrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 YerbipéxyroapHuku. IlapamienorpamMm, ero npu3Haku U CBONCTBA
6.2 [IpsiMoyroasHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA
s Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U mpu3Haku. [IpsmMoyroabpHas
' Tpanenus
6.4 Meron yasoenuss Menuassl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpEMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 ITonobue TpeyronbHUKOB, Ko3(dunuent nonodbus. IlpusHakum mnoxodus
' TpeyroJibHUKOB. [IprMeHeHre noJo00us pH PEeLICHUN NPAaKTHYECKUX 3aa4
6.7 @opmynbel A8 IJIOLIA[M  TPEYroJIbHUKA, MapaenorpaMma, pomba U
' Tpaneuuu
6.8 CpoiicTBa momaaeit reoMerpudeckux ¢uryp. OTHomIeHHE TUIONMaaAeiH
. 01I00HBIX Uryp
6.9 Boruncnenue niomnaneil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU




Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pereHun
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TQHT'€HC OCTpPOTO yrja MpsIMOYTOJbHOI'O TPEYroJibHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO.  |PUTOHOMETPUYECKUE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Brnucannble M LEHTpanbHBIE YIUIBI, YTOJl MEXIY KacaTelIbHOM M XOpIOM.
' VYTaBl MEXIY XOpAaMHU U CEKYIIUMHU
6.13 BrnucanHble ¥ ONIMCaHHBIE YEThIPEXYTOJIbHUKN
6.14 B3anmHOe pacnosiokeHue JABYyX OKpyxkHocTeil. KacaHue OKpy:KHOCTEH.
' OO61ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCcTBO. POPMYIIbl IPUBEACHUS
Pemienue TpeyronpHukoB. Teopema KOCHUHYCOB M T€OpeMa CHHYCOB. Pelienue
6.2 MIPAKTUYECKUX 3aJjad C MCIOJIb30BAHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeobOpazoBanue nomooms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 nmpousBeeHUH OTPE3KOB XOPJI, TEOPEMBI O NMPOU3BEICHUH OTPE3KOB
' CEeKYIIMX, TeopeMa O KBajpaTe KacaTeJIbHON
Bekrop,  ammumHa  (MOAYJIb)  BEKTOpa,  COHANpaBJIEHHbIE  BEKTODBI,
65 IPOTUBOIOJOXKHO HAIpPaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalM HaJl BEKTopaMu. Pa3noxeHue BekTopa Mo JByM
HEKOJUIMHEApHBIM BEKTOpam
. Koopaunatsl BekTopa. CkajsipHOE HpPOM3BEIEHHE BEKTOPOB, NIPUMEHEHUE JUIs
' HaXOXKJEHUs JJIUH U YIIIOB
JlekapTOBBI KOOpAMHATHI Ha IUIOCKOCTH. YpaBHEHHUS NMPSAMON U OKPYKHOCTHU B
6.7 KOOP/IMHATAaX, MepeceueHue OKPY)KHOCTeH U MpsAMbIX. MeTo1 KOOpAUHAT U €ro
pUMEHEeHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JnuHa okpyXHOCTH. I'pajtycHast 1 pajuaHHas Mepa yria, BBIYMCICHUE JUTUH JIyT
' OKpPY>KHOCTEH
6.10 [Inomans kpyra, cEeKTOpa, CErMEHTa




6.11 JIBMKeHHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpud Guryp (dJIeMeHTapHBIC

npencrasienus). [lapamnensHeiil nepenoc. IloBopot

MPOBEPSEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsieMble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTamM
NpOBePsIEMOro OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT0
TpeboBaHUs o0uiero oopazopanus Ha ocHoBe PI'OC

VYMenne OINCpHUpOBATh MOHATUAMU: MHOKCCTBO, IMOAMHOXECTBO,

Oonepaly HaJ MHOXECTBAMM; YMEHHE OIEpUPOBaATh IOHATHUSIMM:
rpad, cBsi3HBIA Tpad, nepeBo, LMK, NPUMEHITh UX MPU PELICHUN
3aJa4; yMEHHE HCII0JIb30BaTh ITpapUUEcKoe NMPEICTABICHNE MHOXKECTB
JUISl OTIMCAHUs PEAVIBHBIX IIPOLIECCOB U SIBICHUH, NPU PELICHUU 33]1a4

U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSIMH: OMpEIesieHHue, akCuoOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE pacrlo3HaBaThb HWCTHHHBIE M JIOXKHbBIE
BBICKA3bIBAHUS, MPHUBOJIUTH NPUMEPHl M KOHTPHPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMHU: HATYpalbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO, MOIYJb 4YHCIa, OOBIKHOBEHHas Ipo0b U
JecsiTUYHasi IpoOb, CTaHAAPTHBIA BUJ YHCIA, PALMOHAIBHOE YHCIIO,
3 UPPAIMOHATIFHOE 4YHUCJO, apu(METUYECKHl KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  4YHMCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, TNPEJCTABIATH 4YHUCIA Ha KOOPAUHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MNPUKUAKY MU OICHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMH: CTENEHb C LEIBIM IOKA3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHBII KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHH
4 Oosbllle €IUHHUIBI; YMEHHME BBINOJHATh pPAacd€Thl MO (opMmyam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPAKEHUI C KOPHAMHM, Pa3joKEHHE MHOTOYJIEHA HAa MHOXUTEIH, B

TOM 4YHCJIIC C HCIOJIb30BAHUCM (I)OpMy.TI pPa3HOCTH KBaApaTOB U




KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IIEPEMEHHOM, YHUCJIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEMHBIE W KBAJpPaTHbIE ypaBHEHMS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHUSI C OJHOM TEPEMEHHOW, CHCTEMBbI
JBYX JUHEHHBIX YPAaBHECHMM, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUN 3a7a4 U3 JPYTUX IPEIMETOB
W TPaKTUYECKHUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IUIOCKOCTH JJIsi M300pa)KeHHsl pelieHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHNA, TpaduK QYHKINU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HaAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHHue OTIePHPOBATH TOHSTHSIMH: npsiMast
MPONOPIHOHALHOCTh, JTUHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHass TPOMOPIMOHAIBHOCTh, Mapadoyia, TUrepOosia; yMEHHUE
cTpouTh rpaduku GYHKINUH, KCTIOIB30BaTh TPpa(UKH I OTIPEACIICHHS
CBOWCTB IMPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHHs 3a1a4 U3 APYrux
y4eOHBIX TPEIMETOB W PEATbHOW IKW3HH, YMEHHE BBIpaXarTb

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTHSIMHU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJENI0BATEIbHOCTEH, (GOPMYIBl CyMMBI U
oOl1ero wjieHa IpH pelIeHUH 3a/ady, B TOM YHUCIE 3a/a4 U3 JPYrux

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aJa4u pa3HbIX THUIIOB (B TOM 4YHCJIC Ha IMPOLCHTEHI,
JOJIM M 4YacCTH, ABMKCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOT'H, 3a/la4U U3 obnactu YIIpaBJICHUA JIMYHBIMU U
CEeMEHHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA MW CHUCTEMbI II0 YCJIIOBHUIO 3aa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLCHUBATDH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (UTypa, TOUKA, OTPE30K, Mpsmasd,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TpPEyroJbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTAa TPCYTrOJIbHHUKA, LIGTLIpéXyrOJ'II:HI/IK,




napajiesiorpaMMm, poMO, TPSMOYTOJIbHUK, KBaJpaT, Tparerws;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HH, Ha HAXOXJIEHHE TFeOMETPUYECKUX BEIMYMH C NPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHSMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapaUIeIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMH, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nogooue ¢uryp, moaoOHbIE TPEYrOJIbHUKHA, CAMMETPUSI OTHOCUTEIIHLHO
TOYKHA W TIPSIMOM; YMEHHE pacrlo3HaBaTh PABEHCTBO, CUMMETPHUIO U
nogodue ¢Guryp, napauieTbHOCTh M MEPIEHIUKYISIPHOCTh MPSIMBIX B

OKpYKaIoIlleM MUpe
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YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CHHYC U KOCHUHYC yIJla TPEyroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpPbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH U IUIOIIATU Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeNeNuNed; YMEHHE NPUMEHSITh NMPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TpUrOHOMETPUUECKHE COOTHOIICHMS  JJIS

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBI W HMX KOMOHWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBID YEPTEKHBIX
UHCTPYMEHTOB ¥  AJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OIIMCAHHIO
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YMeHue OIICPHUPOBATH IHOHATHUAMM IpAMOYTOJIbHasA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHNUEC BCKTOPA HA YUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI U KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCEHICHUA 3a4da4d, B TOM YHCIC H3 JOPYIrux y‘le6HBIX

MpeaMETOB U peaHLHOﬁ KHU3HHU
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YMeHHe omepupoBaTh IMOHATUAMHU: CTOJOUKOBBIE U  KPYTOBBIE
IMarpaMMbl,  TaONuUIBl, cpenHee  apudMeTHueckoe, MeauaHa,
HauOoJiplllee M HAaUMEHbLIee 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;
yMEHUE  U3BIEKaTb, HMHTEPIPETUPOBATH U  IPeoOpa3oBHIBATH
uHpOpMaIMIO, TPEACTABICHHYI0 B TalluIax M Ha JuarpamMmax,

OTpPaAKAIOLIYIO CBOMCTBA U XapaKTCPpUCTUKN PCAJIBHBIX IMPOLECCOB U




HBHGHHﬁ; YMCHHC pacrio3HaBaTb HU3MCHYUBBIC BCIINYHHBI B

OKpY’KaroleM Mupe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA OMNBIT (CaydaiHbIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMU; YMEHHME pELIaTh
3aJa4d METOJ0OM OpPraHM30BaHHOTO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBUJIa YMHOXKEHHS; YMEHHUE OLIEHMBAaTh BEPOSITHOCTH peaslbHBbIX
COOBITHI M SIBJICHHH, MOHUMATh POJb IMPAKTHUUECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHII B OKpY)XKaloIlleM MHPE M B IKHU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBHCUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BbIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ JJIA PEIICHHS
3a7a4¥, MPUBOJUTH MPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBaTh OTAEIbHBIC BBIAAIOUIAECS  PE3yJbTaThI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSI MAaT€MaTHKU KaK HAyKd, MPUBOIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOM

Y BCEMHUPHOU UCTOPUH

IHEPEYEHD 2JIEMEHTOB COJAEPKXAHMUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH eNbIX YHCem
Lo OObIKHOBEHHBIE M JECATUYHBIE  JIpOOH,  TMPOILEHTHI, OECKOHEYHbIE
. NepUOINIECKUE TPOOH
13 Panmonanbupie uyncna. Apudmernyeckue omepanuud ¢ paroHaTbHBIMU
. YyHCIaMu
14 JleiictBuTenpHble 4ucna. ApudMeTHYECKHe OTmepalud ¢ ACHCTBUTEIbLHBIMU
. YqHUCIaMu
Le [MpubnmkEHHbIE BBIUUCICHHS, TpaBUia OKPYTJCHHUS, NPHUKUAKA U OICHKA
. pe3ynbTaTa BEIUUCICHUIA




AnreOpandecKkue BBIPAKCHHS

2.1 BbykBeHHbIE BbIpa)XEHUSI (BBIPAKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ wnenbiM mokasarteneM. CTemeHb C palMOHAIBHBIM IOKa3aTeIeM.
. CBoiicTBa cTENEHU
2.3 MHorousieHsl
24 Anrebpandeckasi 1poOb
95 Apupmernueckuii KOpPEHb HaTypajibHON CTEIICHU. HenictBus c
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYMHOCTHU
. yYpaBHEHUH
39 Lenbie m napoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UYmcnoBble MOCIe10BaTeIbHOCTH
4.1 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
42 Apugmernueckas M reomerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IIPOLICHTOB
5 DyHKIIUA
OyHkusa, crnocoObl  3amanHus  GyHKuu. ['paduk  ¢dyHkmuu.  OO6macTh
oIpesieNIeHusl U MHOKecTBO 3HaueHul ¢pynkuuu. Hymu ¢pynkuuun. [Ipomexyrku
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMU. MakCUMyMbl H
MUHUMYMBl (QyHKUuH. HaunOosbllee M HauMmeHbllee 3HaYeHUWE (YHKIHMU HA
IIPOMEXYTKE
6 KoopannaTsl Ha NpsIMOI U TNIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPIAMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl 1 Ux cBoiicTBa
7.2 Tpeyronpauk
7.3 MHOTOYroJbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 W3mepeHne reoMeTpuyecKiX BETMYUH
7.6 BekTope! Ha IIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA




8.1

OnucarenpHas CTaTUCTHKA

8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa

8.5 I'padsr
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