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IHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OMH M3 OCHOBHBIX PA3JEiOB IIKOJIBHOM MAaTEMaTUKH, UMEIOLIUHN
CBOCH IIeNbl0 00ECNeYnTh M3yYeHHWE CBOWCTB M Pa3MEPOB (PUTyp, MX OTHOLICHUH U
B3aMMHOE PACIOJIOKEHUE, ONUPAETCS HA JIOTUYECKYIO, JOKa3aTeIbHYIO JIMHUIO. [[eHHOCTh
U3y4YeHHUs] T€OMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs 3aKIIOYACTCS B TOM,
Y10 OOYy4YaloImMICS yYUTCS TMPOBOJUTH JOKa3aTelbHbIE PACCYXACHUS, CTPOUTH
JOTUYECKUE YMO3AKJIIOUCHUS, JIOKa3blBaTb MCTUHHBIC YTBEPXKJIECHHUS U CTPOUTH
KOHTPIIPUMEPHl K JIOXKHBIM, IPOBOJHUTH PACCYXKAEHUS «OT MPOTUBHOIO», OTINYATh
CBOMCTBA OT NMPU3HAKOB, (OPMYITHUPOBATH OOPATHHIE YTBEPKICHUSI.

BTopoii nenbo n3yyeHus reoMETPUM SIBJISETCS UCIOJIb30BAaHUE €€ KaK HHCTPYMEHTA
MpU PEIICHUM KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajlad, BCTPEYAIOIIUXCA B
peanbHON ku3HU. OOydyaromuics IOJDKEH HAYYUThCA ONPEIEIUTh TI€OMETPHUYECKYIO
¢burypy, onucaTh CIOBaMU JAHHBIA YEPTEXK WM PUCYHOK, HAWTHU IUIONIA/Ib 3€MEJIbHOTO
ydacTKa, pacCUuTaThb HEOOXOAMMYIO UIMHY OINTOBOJOKOHHOIO Kalessi win Tpedyembie
pa3Mmepbl Tapaxka sl aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS
JUHUST B U3ydeHUU TeoMmeTpuu. Ilpu pemieHun 3amad MPaKTHUYECKOTO XapakTepa
OOyYarOIIMICS yYHUTCSI CTPOUTHh MAaTEeMaTHYECKHE MOJEIH PEATbHBIX JKHU3HEHHBIX
CUTYyaluid, TPOBOAUTH BBIYMCIIEHUS U OLICHUBATh aJICKBATHOCTD IMOJYYEHHOTO PE3YIbTaTa.

Kpaiine Ba)xHO MOAUYEPKUBATH CBSI3U TEOMETPUHU C APYTUMH YUEOHBIMH MpPEIMETaMH,
MOTHMBHUPOBAaTh UCIOJb30BaTh OMNPEACIICHUS TEOMETPUYECKUX (Uryp U TOHSTHUI,
JEMOHCTPUPOBATh NMPUMEHEHUE MOJYYEHHBIX YMEHHU B (PU3UKE U TEXHUKE. DTU CBS3U
HamOosiee SPKO BHUAHBI B Temax «Bektopwr»y, «TpUroHOMETpUYECKHE COOTHOIICHUSY,
«Meton koopaunat» u «Teopema [Tudaropar.

VYyeOuniii kypc «l'eoMeTpusi» BKIIOYAET CHEAYIOIIME OCHOBHBIE pa3Jieibl
coaepxkanus: «l'eoMerpuueckue GUIrypsl U UX CBOMCTBay, «M3MepeHne reoMeTpruiecKux
BEJIMUMH», «JleKapTOBbl KOOpIHMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBUkeHUS
miockocTny, «IIpeobpasoBaHust mOI00US.

Ha u3ydenue yuebHOro kypca «I'eomerpusi» orBogutcsa 204 vaca: B 7 kiacce — 68
yacoB (2 yaca B HeJenmo), B 8 kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 68 yacoB
(2 yaca B HezEIMIO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsmas, OTpE30K, Jdyd. Yo Buasl
yriioB. BeprukanbHble U cMmexHble yriabl. buccekrpuca yria. Jlomanas,
MHOTOYyroJibHUK. [[apannenbHOCTh U NEPIEHAUKYIISIPHOCTD IPSIMBbIX.

Cummerpruunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPUH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBI LUPKYJIS U JIMHEHKH. TpeyronbHUK.
BricoTa, Mennana, 6uccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M  PaBHOCTOPOHHUW  TpeyrojabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa ¥ TMpU3HAKA PABHOOEAPEHHOTO TpeyrojibHHUKa. [Ipu3Haku
PaBEHCTBA TPEYIOJIbHUKOB.

CBoICTBa ¥ IPU3HAKU NapaJUIEIbHbIX NPsAMbIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Bneninue yriel TpeyroibHuKa.

[IpsiMOyrofibHbIA ~ TpEeyroiabHUK. (CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJIbHAKA,  IPOBEAEHHOM K  runoreHys3e. lIpusHaku  paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIBbHUKOB. [IpsIMOYronbHBII TpeyronbHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbpIIeEM YIyie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEepeaUHHBIN
NEPNEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpyHOCTh M Kpyr, XOpAa M JWMaMeTp, HUX CBOMCTBAa. B3anmnoe
PaCITOJIO)KEHUE OKPYKHOCTH M npsiMor. KacarenbHas M cekyas K OKpPY>KHOCTH.
OKpy>KHOCTb, BIIMCaHHAas B Yroi. BrnucanHas W onuMcaHHas OKPYKHOCTH

TPEYTroJIbHUKA.
8 KUIACC

YeroipéxyronbHuku. [lapamienorpamm, ero npu3Hakd U cBoucTBa. YacTHbie
Cllyyau NapajjiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajJpaT), WX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamnemnus, €€ CBOMCTBA M MPU3HAKH.
[IpssMOyrosbHAS Tpanenus.

Meton ynBoenus menuansl. LleHTtpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O MPOMOPLUMUOHAIBHBIX OTPE3KaAX.

CpenHure TMHAM TPEyTroJIbHUKA U Tparnenuuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TtpeyronpHUKOB, Ko3(pduument mnogodus. [Ipusnaku momoOus
TpeyroJibHUKOB. [IpuMeHeHne noqooust mpu pelieHny NPaKTUYECKUX 3a]1ay.



CpoiicTBa miom@aaei reomeTpudeckux Guryp. DopMynbl Ui TUIOLIAAN
TpeyrojibHHKa, MapaienorpaMma, pomOa u tpanenuu. OTHOIIEHHE IUIOLIaAeH
oA00HBIX GUTyp.

Boruncnenue mioniase TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permenun
MPaKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TAaHT€HC OCTPOro yrIJjia MHPsIMOYTOJBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUrOHOMETpUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrincanHble M LEHTpadbHBIE YIJIbI, YIOJI MEXKJY KacaTeabHOW U XOPHOM.
Yriel  MexIy XopJaMHM M CEeKyIUMMH. BrmcaHHble M ONKMCaHHbIE
YEeThIPEXYTOJbHUKN. B3auMHOe pacnosiokeHue AByX OKpykHocTeil. Kacanue
okpy>kHocTel. OO1IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakThueckux 3ajad ¢ HCIOJIb30BAHWEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noo6usi. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, inHa  (MOAyidb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamu. PasnojkeHue BEKTOpa MO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsl BekTopa. CKalgpHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHME JIJIS1 HAXOXKIACHUS JJIVH U YTJIOB.

JlekapToBBl KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHMsI MPSAMOU U OKPY>KHOCTH
B KOOpJMHATAX, MIEPECCUCHUE OKPYKHOCTEH M IpsIMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNBHHUKM. JlnMHA OKpy:KXHOCTH. I'panycHas w
paauaHHas Mepa yrIia, BBIUMCIEHUE JUIMH Ayr OKpyxkHOocred. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (Guryp (djaeMeHTapHbIe
npenacrasiienus). [lapamnenssiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOrpaMMbl  ydueOHOro Kypca
«I"'eoMeTpus XapaKTepu3yrOTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, 1EHHOCTHbIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJIaHWHA U pealu3alii ero
npaB, TMPEJICTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3IUUHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP T'Pa)KJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTUUECKUX 3a]a4
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3zoBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU JIS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyXICHUU, YMEHHUIO BUJETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o01lecTBa, MOHMMAHWEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOU
JEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH JJISI Pa3BUTHS IUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NeATEeIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOIMOHATIBHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHAITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOro  oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOQJIaHCUPOBAaHHBI PEXKUM 3aHATUH M OTAbIXa, peryisipHas (usnveckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JIACTH COXPAHHOCTH OKpY>KaroUIedl Cpelpl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN I OKPYXKAIOLIEH Cpelpl, OCO3HAHUEM
r1100aJbHOr0 XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX pelleHus;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOJIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
dbopMynIupOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeGUUUTHl COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPUHHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUs U JAeUCTBUs, (OPMYJIHPOBATH M OLICHUBATh PHUCKU U
HOCJEeACTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS

ba3oBble JJoruyeckue 1eicTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTeMaTHUYECKUX
O00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy IMOHATUAMH, (OPMYIHPOBATH
OTpeNeNeHUs]  TOHITHH, YCTAaHABIMBATh  CYIICCTBEHHBIH  MpPHU3HAK
KJaccuuKanuu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOTO aHAIHN3a;

e BOCIPUHUMATH, (OPMYJIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHUYHBIE, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISIBJISITh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeuMsi B (akTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX,
npeuiaraTb KpUTEPUH JUIs BBISBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHUI, YMO3aKIIOUEHU 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIECHUU (MpPAMBIE U OT
IPOTUBHOIO), NPOBOJAUTH CAMOCTOSITEIBHO HECIOXHBIE JOKa3aTeIbCTBA
MaTeMaTUYeCKuX (aKToB, BBICTPAWBATh APryMEHTALUIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemeHuss y4eOHOM 3amayM (CpaBHUBATh HECKOJBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauboJiee MOAXOMAIUN C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccie10BaTe/IbCKHE 1eCTBUA:

UCIIOJI30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh BOMPOCH, (PHUKCUPYIOUINE MPOTUBOPEUYHE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBIMBAThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTH [0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOIBIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENFHO (POPMYIHPOBATH 000OIIEHNUS W BBIBOJBI MO pe3yJibTaTaM
OPOBEAEHHOIO HAOIIOACHUS, HMCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE IPOLECCA, a TAaKKE BBIIBUIaTh
IPEIIOJI0KEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M  H30BITOYHOCTh HMH(GOpPMAllUMH, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aauH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (OpMy NpPEACTaBICHUS HMHPOPMAUU U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuMarpaMmamMH, HWHOM Trpapukod H UX
KOMOWHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMMU [0 KPUTEPHUSM, MPENT0KEHHBIM
yUUTENEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIIPUHUMATL U (bOpMYJ'II/IpOBaTB CYXXKICHUA B COOTBETCTBUU C YCIOBUAMU
H 1OeJIsIMH1 O6I].[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X071 00CYXIIeHUs 3a7aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJIEH, HAIIEIEHHBIC HA TTOMCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYXMBATh Pa3jiHuuMe M CXOJCTBO TMO3HINN, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NOPEICTaBISATh  pe3yJbTaThl  pEIIeHUs  3a/auyw, IKCIIEPUMEHTA,
UCCIIeI0BaHUs, POEKTA, CAMOCTOSATEIBLHO BBIOMPATh ()OPMAT BHICTYILJICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUTyIbHOU
paboTHI PU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW JESATEIBHOCTH, IJIAaHUPOBATh OPTaHU3AIHIO
COBMECTHON palOThI, pacmpeaensiTh BUIb pabOT, JOrOBApUBATHCH,
00CyXIaTh TPOIECC U Pe3yabTaT paboThl, 0000MAaTh MHCHHUS HECKOJIbKHIX
JIFO/IEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCykacHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPHUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHHs 3aaayd (Wiu €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMEIOMIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ yYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPoLiecca U pe3yJibTara
pelleHns: MaTeMaTHYeCKOM 3a1auu;

OpPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH 3a7a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa JI€ATEIbHOCTH MOCTABICHHOHN LIEJIH U
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS IIeliH,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xkoniy oOyuenus B 7 kjacce OOy4YaIOMIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3ydeHHBIE TEOMETpPUYECKHE (DUTYpBI, ONpEenensiTh WX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TEOMETpHUECKHEe (QUTYPHI, BBITIOTHATH
YEpPTEXKU M0 YCIOBHIO 3adauu. M3mMepATs JIMHEHWHBIE W YIJIOBBIE BEJIIMYMHBI.
PemaTe 3a1aum Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyrO0 OILICHKY JHMHEHHBIX M YTJIOBBIX BEIUYMH MPEIMETOB B
peaNIbHON JKM3HU, Pa3MEpOB MPHUPOAHBIX OOBEKTOB. Pa3nmuarh pasMepsl ITHX
00BEKTOB IO TTOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K FTEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaTbCs MpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MHCIIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/a4.

[IpoBOIUTHE JTOTHYECKHE PACCYNKICHUS C MCIOJIB30BAHHEM I€OMETPHUYECKHUX
TEOPEM.

[lonp30BaTbCsad MMPU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMAaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPAMOYI'OJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OrnpenensTe nNapauieIbHOCTh IPSIMBIX C MOMOILBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe napaielbHOCTh MPSMbBIX C ITOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSMOM O TOUYEK APYTrOM MPSIMOU.

Pemiats 3aaumn Ha KJieTyaTol Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKUMX 3aJadyax C HCIOJb30BAHMEM CYMMBI  YTJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
[IEPECEYCHUH [IBYX IapaJUICIbHBIX IIPSAMBIX CeKyllend. Pemare mnpaxkTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bnagetp moHATHEM TEOMETPUYECKOrO MECTA TOUYEK. YMETh OIPEICATh
OMCCEeKTPHCY yIJia U CEPEIUHHBIN NEPICHAUKYIIAP K OTPE3KY KaK T€OMETPHUIECCKUE
MECTa TOYEK.

@opmMynUpOBaTh OMPEAECICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHAMETPa
OKPYKHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA IPH
pELICHUH 3a1a4.

Bnagers moHsiTHEM ONKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IMEPECEKAIOTCS B OJHOW TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp nonsTHEM KacaTeapbHOW K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
IIEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.



[Tosb30BaTHCS MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX ITPAKTUYECKUAN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOUIBIO LIUPKYJISI U
JINHEWKH.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CJIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[TpuMeHsATh CBOMCTBAa TOYKH IEpPECEYEHUs] MEAMAH TPEYroJibHHKa (LIEHTpa
Macc) B PELICHUH 3a/1a4.

Biiagete nousAtHeM CpelHEW JIMHUM TPEYTrOJbHUKA U Tpameuuu, PUMEHSThH
MX CBOWCTBA NpPU PELIEHUM TeOMETpUUYeCcKuX 3anad. llomp3oBaTbCcsi TeopeMoi
daneca U TEOPEMOI O IPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX ISl PELICHUS
PAKTUYECKUX 3a]1a4.

[TpumeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBaThcsi Teopemoii [ludaropa ansa pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B MPaKTUYECKHUX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagere noOHATHMSMU CHHYyCA, KOCMHYyca M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. 110J1b30BaThCA 3TUMM NOHATUSAMHU JUIS PELUEHUS
MPAaKTUYECKUX 3a/1a4.

Boeruncnsath (pa3auyHbIMU CIOCOOAMHM) TUJIONIA/Ib TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJIBHBIX ~ (Quryp (monb3ysicb, TIJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHATH MOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biiagete NOHATHMSMH BIMCAHHOTO M LIEHTPAJIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yTiaX, yriax MeXAy XOpAaMH (CEKyUIUMU) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU IPU PELIEHUHA N'€OMETPUYECKUX 3a1a4.

Biiagete NmoHATHEM ONMMCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMICTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA ITPU PELLIEHUN 3a/1a4.

[IpuMEHATh MOJYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHUE
MOJIENIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NpPUMEHEHUEM MOoAOOUS U TPUTOHOMETPUHM (MOJB3YACh, A€ HEO0OXOAUMO,
KaJIbKYJIITOPOM).

K xonmy oOyuenus B 9 kiacce OOydYarOMIMICS TONYYHT CIETYIOIINE
NIPEAMETHBIE PE3YIIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIJOB, HAXOJIUTh C HUX
NOMOILBIO PA3JINYHBbIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEelIeHue



NPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIbIO KaTbKYJIATOPA) JJIUHBI
Y YTJIbI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThCcs popmMyliaMH MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJACCTBOM JIJIS HAxXOXXJICHUS COOTHOIICHUN MEXJTy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXIEHUS Pa3InYHbIX
AJIEMEHTOB TPEYIroJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3a/1a4.

Brnanerp moHsATUSIMH  npeoOpa3oBaHUs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HEBIX Guryp. [lomp30BaThCst CBOMCTBaMH MOA00US MPOU3BOIBHBIX
buryp, yMmMeTb BBIUMCIATH JJUHBI W HAXOAUTh YIJbI y TMOAOOHBIX GUTYP.
[IpuMeHsATh, CBOMCTBA MOJOOMS B IPAKTHYSCKHX 3ajadax. YMETh IPUBOIUTH
IpUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMAMU O MPOU3BEIECHUH OTPE3KOB XOP[, O MPOU3BEACHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHMMATh MX TCOMETPUYECKUA W (PU3MUECKHI
CMBICJI, MPUMEHATh HMX B PEIICHUH TEOMETPUUECKMX M (PU3MUECKUX 3ajad.
[IpuMeHATH CKaNsipHOE NMPOU3BEICHUE BEKTOPOB JJIsI HAXOXKIACHUS JJIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, MNPUMEHSTH €ro B
pEIIEHUY TEOMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Brnaners NOHATUSIMH MPAaBWIBHOTO MHOTOYIOJIBHUKA, JIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJUaHHON MEPBI Yria, YMETh BBIYUCIATH IUJIOIIAb
Kpyra u ero yactei. [I[puMeHsTh MoyuyeHHbIC YMEHHUS B MIPAKTUUYECKUX 3a/1auax.

Haxomuth ocu (MM MEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUIKCHUS
IJIOCKOCTHU B MPOCTEUIINX CIyYasiX.

[IpuMeHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHUE
MOZENH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NpUMEHEHUEM NO0J00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONb3YySCh, TIE
HEO0OXO0IUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM ungposbie
Ne o/m P Konrpoabnbie IIpakTHueckue (mupp )
NporpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
[Ipocreiimune reomeTpuueckue GUrypsl u
1 I/If cBoiictBa. 3me epHHe reOMj; I/I}‘I-IpeCKI/IX 14 bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bu6mmoreka [{OK
2 T 22 1
PEYTOILHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble NpsiMbIe, CyMMa yTI0B 14 1 bubnuorexa [IOK
TpEyTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxkpyx’HOCTb U KpyT. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmorexka [JOK
I i 4
> OBTOPCHNE, 0006IICHHE SHAHNUH https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 0




8 KVIACC

KoanuyectBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3ie/ioB U TeM ungposbie
Ne ni/m P Kontpoabusie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
N bubmuoreka [JOK
1 4 12 1
CTRIPEXYTOTLHHKH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOIMOPLMOHANIBHBIX OTpe3Kax, MoJ00HbIE 15 1 brbnmorexa [TOK
poTiopHt P > 11OA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Imomanes. Haxoxaenue miomanen
3 Tpe IfOJfLHI/IKOB u i[/IHoro ro;IjHHLIX ¢bur 14 1 Bu6mmorexa [JOK
pey Y P https://m.edsoo.ru/7f417¢18
[Mnomaau momnoOHBIX GUryp
4 Teopema [Tudaropa u Hauana 10 ) bubnuorexa [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. Bricanusie u
5 ONMCAaHHbBIEC YETHIPEXYTOJIbHUKHU. 13 1 bubnunorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bu6mmoreka [{OK
6 I1 6006 i 4 1
OBTOPCHHE, ODODIICHHUE SHAHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 6 0




9 KVIACC

KoanuyectBo 4yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnsie IIpakTHyeckue (mubp )
NMpPoOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
) Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bu6nuorexa [IOK
CHUHYCOB. Penienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [TpeoOpaszoBanue nogodus. Merpuyeckue 10 1 bub6nuorexa [IOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
Bubnuoreka [JOK
3 B 12 1
CHTOPH https://m.edsoo.ru/7f41al2¢c
4 JlexapTOBbI KOOPJAUHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
IIpaBunbpHBIE MHOTOYTOJIBHUKH. JlJIMHA
5 OKPY>KHOCTH U TUIOIIAAb KpyTa 8 bubmorexa LIOK
by " H., pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenune nioniaaei
bubmmorexa [JOK
6 6
JABHDKEHHS ITOCKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpeHme, 06001IEeHNE, CHCTEeMAaTH3aIlUs . ) bu6nunoreka [JOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 6 0







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTaThl 0CBOECHHUSI OCHOBHOI 00pa30oBaTeILHOM
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

I'eomerpus

Pacrio3naBaTh HM3ydeHHbIE TIe€OMETpPUYECKHE (UTYpBI, OMNpPENeNiaTh HX B3aUMHOE
pacroyio’keHne, M300pakaTh T€OMETPUYECKHE (HUTYpHI, BBINOJIHATH YEPTEKH I10
YCIOBHIO 3aAaud. M3MepsATh JUHEHHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3amaun Ha

BBIUHUCJICHUC IJIMH OTPE3KOB U BCIIMYUH YIJIOB

Jenate rpyOyi0 OLIEHKY JMHEWHBIX W YIJIOBBIX BEIMYUH NPEIMETOB B pEaIbHOM
KU3HHU, Pa3MEpPOB NPUPOAHBIX OOBEKTOB. Pa3nuuare pa3Mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYNHBI

CTpounTh 4epTeKH K FT€OMETPUUECKUM 3a1adaM

ITonp30BaTbCs NMPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, MCIOJB30BaTh NPU3HAKU U
CBOIICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELLIEHUH 3aa4

ITpoBOANTH TOTMYECKUE PACCYKICHMSI C UCIIOJIB30BAHNEM T€OMETPUUECKUX TEOPEM
ITonb30BaTbCsA MPU3HAKAMHU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeIHMaHbl, TPOBEACHHON K THIIOTEHY3€ NMPSMOYIOJIbHOTO TPEYTOJIBHHUKA, B PELICHUU
r€OMETPUYECKUX 3a/1a4

OnpenensaTs napamienbHOCTh IPSIMBIX C TOMOLIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cexymasd. Onpenensars napauienbHOCTh MPSMBIX € IIOMOILBIO PABEHCTBA PACCTOSIHUM
OT TOYEK OJHOU MPSAMOM J0 TOYEK APYTON IMPSMOMN

Pemate 3a1aun Ha Ki1eT4aToit Oymare

[TpoBOIUTH BBIYUCICHHUS M HAXOAUTh YHCIOBbIE M OYKBEHHBIC 3HAUEHUS YIJIOB B
TFEOMETPUUYECKUX 337a4ax C MHCIONBb30BAHUEM CYMMBl YIJIOB TPEYTOJIBHHKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPU TIEPECEUCHUM JABYX
NapaJUIeJIbHBIX NMPSAMBIX CEKylled. PemaTrs NMpakTHYeCKUE 3aladyd Ha HAXOKICHHE
yIJIOB

Bragets moHATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh ONPEACNISITh OMCCEKTPUCY



6.11

6.12

6.13

6.14

6.15

yIjia ¥ CEpeANHHBIN MEPIICHIUKYISAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK

@opMyJIUpOBATh OMNPEICICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYXHOCTH, IOJb30BaTbCS UX CBOMCTBAMHU. YMETh NPUMEHSATh 3T CBOWCTBA IpHU

pEIICHNH 33129

Brnaners nmoHsTHEM ONMUCAHHOM OKOJIO TPEYTOJILHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e¢ mentp. [lomp3oBatbess pakTamMu 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJbHHKA
NEPEeCceKaloTCsl B OJHOM TOYKEe, U O TOM, YTO CEpeAMHHBbIE NEPHEHIUKYIAPHI K

CTOPOHAM TPEYTrOJbHUKA IEPECEKAIOTCS B OJHON TOUKE

Brnanets mnoHsATHEM KacaTEeIbHOW K OKPYXXHOCTH, TIOJIb30BAThCA TEOPEMON O
MEepPHEHANKYISIPHOCTH KacaTelIbHOU U painyca, IPOBEIEHHOIO K TOUKE KacaHUs
[Tonb30BaThcs MPOCTEUHIMMH T€OMETPUYECKUMHU HEpPaBEHCTBaAMH, MOHUMAaTh UX

MIPAaKTUYECKUI CMBICII

HpOBOI[PITB OCHOBHBIC TCOMCTPHUYCCKUEC IIOCTPOCHHA C TIIOMOINBIO HHUPKYJIA U

JIMHENKHA

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

I'eomerpus

Pacrio3naBaTe OCHOBHBIC BHbI ‘IeTI)IpéXYFOJ'II)HI/IKOB, HUX 3JIEMCHTHI, I10JIb30BAThCA UX
CBOICTBaMH MPH PEUICHUH T€OMETPUUECKHX 3a]a4

[IpyMeHsTh CBONCTBA TOUKM IEPECEUEHUS] MEAMAH TPEYrojbHUKa (LIEHTpa Macc) B
pelIeHnH 3a1a4

Biagers moHsATHEM CpeqHEH JIMHUU TPEYTOJIbHMKA W Tpaneluud, IPUMEHATH HX
CBOICTBa MpH PEIICHUU reomeTpuueckux 3aaad. [lomp3oBarbes Teopemon daneca u
TEOPEMOM O IPONOPLUOHAIBHBIX OTpe3Kax, IPUMEHATh UX [UI peLIeHUus

MPAKTUYCCKUX 3aaa4
HpI/IMCHHTL IIPU3HAKHN HOI[O6I/I}I TPEYTOJIBHUKOB B PCHICHUH I'COMETPUICCKUX 3a1aYq

[Tonws3oBatbest Teopemoii TTudaropa i perieHnss reoMeTpUIeCKNX U MPAKTUYECKUX
3aga4. CTpOUTHh MaTeMaTU4ECKYIO MOJEIIb B IPAKTUYECKUX 33/1a4aX, CAMOCTOSITEIILHO

JA€J1aThb qepTénc 1 HaXOJUTb COOTBCTCTBYIOIHC JJIMHBI

Bnagers moHATHAMU CHHYCA, KOCHHYCAa M TaHT'€HCAa OCTPOro yIJia MpSMOYTOJIBHOTO



6.7

6.8

6.9

6.10

TPECYTOJIbHUKA. ITonmp30BaThHCS STUMH ITOHATHSIMHA IJI1 pCHICHUA IMPAKTUYCCKHUX 3aJ1ayd

Boruncnsate  (pa3iauuHbIMM - cIlOcOOaMH) IUIOIIAAL TPEYroJibHUKA U IUIOIAIN
MHOTOYTOJBHBIX GUTYD (MONB3YACH, TNIe HEOOXOANUMO, KaabKyIaTopoM). [IpumMeHsITh

MOJIYUYCHHBIC YMCHHUSA B IIPAKTUYCCKUX 3aaadax

Biagers MOHATUSAMU BIMCAHHOTO W LIEHTPAJIbHOIO YIVIA, MCIIOIB30BATh TEOPEMBI O
BIIMCAHHBIX yIJaxX, YIJIax MEXy XopJAaMu (CEeKyLIUMH) U yIJie MEX]ly KacaTeJIbHOMI U

XOpI[Oﬁ IIpU pCHICHUH I'COMETPUUCCKHUX 3a/1aYd

Biagers NOHATHEM  ONMCAaHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA

OMKMCAHHOTO YEThIPEXYTOJbHUKA IPU PEIICHUH 33124

[TpuMeHATHh MOJTYy4YCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIH
JUIL 3a7ad  peaNbHOW >KM3HM W MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHUS C
NpUMEHEHHEM TMOJ00MS W TPUTOHOMETpUH (TMONB3YSACh, TJE€ HEOOXOIUMO,

KaJIbKYJISTOPOM )

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

I'eomerpus

3HaTh TPUTOHOMETpPUUYECKHE (YHKLUUU OCTPHIX YIJIOB, HAXOJUTh C UX IMOMOILBIO
Pa3IMyYHbIE JIEMEHTHI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE MPSMOYTOIbHBIX
TpPEeyrojJbHUKOBY»). HaxoauTh (C MOMOULIbIO KaJbKYJSATOpA) MJUHBI M YIJbL JUIS

HETAOJUYHBIX 3HAUCHUN

[lonb3oBatbess  opMylaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM
TOXKJECTBOM JUI HAXOXKJACHUS COOTHOUICHHH MEXAy TPUTOHOMETPUUECKUMU

BCIn4YnHaMu

Hcnons3oBaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUIS HAXOXICHUSA PA3IMYHBIX
JJIEMEHTOB TPEYTrOJbHHUKA («PELIEHUE TPEYroJIbHUKOB»), TPUMEHATh HX IpHU

PEIICHNU I'€OMCTPHUYCCKUX 3a1a4
Bnagets mnoHsTHsAMU Hp606paSOBaHI/I$I HO,[[O6I/I$I, COOTBCTCTBCHHBIX JJICMCHTOB

no100HBIX uryp. [Tonp3oBaTbes cBOMCTBaMU 11010011 IPOU3BOJIBHBIX (DUTYP, YMETh

BBIUUCIIATh JUIMHBI U HAXOMUTh YTJbl Y TMOAOOHBIX ¢uryp. IIpuMeHsATs cBOHCTBa



6.5

6.6

6.7

6.8

6.9

6.10

Mo100us B MPAaKTUYECKUX 3aJadax. YMETh NMPUBOIUTH MPUMEPHI IOJOOHBIX (UTYp B

OKpYyXaroIleM MUpe

[Tomp30BaThcss TeopeMaMH O TPOW3BEICHHH OTPE3KOB XOpJA, O NPOM3BEIACHUU

OTPE3KOB CCKYHIUX, O KBaAPaTC KacaTeJIbHOM

[Tonp30BaThcs BEKTOpaMM, MOHMMATh MX I€OMETPUYECKUH M (U3NYECKUH CMBICI,
NPUMEHATh MX B PEHICHUH TEeOMETPUYECKHX M (u3Mueckux 3axad. [IpuMeHsATH

CKaJIApHOC MPOU3BCACHUC BEKTOPOB AJIA HAXOXKACHHUA NJIVH U YTIJTIOB

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, NMPUMCHATHL €ro B PCHICHUH

TCOMETPHUYCCKUX U IMPAKTUYCCKUX 3aJa4

Bragers NOHATUAMU IPABUIBHOIO MHOTOYI'OJIBHHMKA, IJIMHBI OKPY’KHOCTH, IJIMHBI
JYyTH OKPYKHOCTH U PaMaHHOU MEPBI yIJIa, YMETh BBIUUCIIATH IUIOIIAAb KPYra U €ro

JacTeu. HpI/IMeHﬂTI) MOJTYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

HaxomuThs ocu mnu LEHTpbl CUMMETPUU QUTYp, IPUMEHSTH IBUKEHUS TUIOCKOCTH B

MPOCTEUIIINX CITyqasx

IIpuMeHATh NOJTyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE MOJAEIU
JUI 3a7a4 PEAJbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLLME BBIYUCIECHUS C
NPUMEHEHHEM TOA00MS U TPUTOHOMETPHUYECKUX (QYHKUMN (MONB3YSICh, TIE

HE00X0IMMO, KAJIbKYJISITOPOM)



Kox

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

Hauanpueie monatus reomerpuu. Touka, npsMas, OTpPE30K, Jdyd. YToia. Buael yrios.
BeprukanpHble W CMEKHBIE yrubl. buccektpuca yrma. JlomaHas, MHOTIOYTOJIBHHK.

[TapamienbHOCTD U MEPIEHAUKYJIIPHOCTD IPSIMBIX

Cummerpuunble Gurypbl. OCHOBHBIE CBOWCTBa oceBoi cummeTpuu. [Ipumepsl cummerpun

B OKpY’KaloOIIeM MHpe

OcCHOBHBIE TOCTPOEHHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKU. TpeyronpHuk. Beicora, Menuana,
OuccekTpuca, uX CBOMCTBA

PaBHOOEApEHHBIN U paBHOCTOPOHHUH TPeyroiIbHUKU. HepaBeHCTBO TpeyroibHUKA
CpoiicTBa W TpU3HAKK PAaBHOOEIPEHHOrO TpeyrojbHUKa. I[Ipu3Hakum paBeHCTBa
TPEYTroJIbHUKOB

CpolicTBa M NpU3HAKU NapajjieNbHbIX NpsMbIX. CyMMa YIVIOB TpeyrojibHHKa. BHemniHue
YTJIBI TPEYTOJIbHUKA

[IpssmoyromnbHblil  TpeyrosbHUK. CBOWCTBO MEAMaHbl MPSMOYIOJIBHOIO TpPEYIrOJIbHUKA,
NpOBEACHHOW K TrunoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTIOJIbHUKOB.
[IpssMOYTOIBHBIN TPEYTOIBHUK € yIiIOM B 30°

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW,
TeopeMa o OonblieM yrie W Oojbliell CTOpoHe TpeyrojbHUKa. [lepneHaukymsp u

HaKJIOHHasda

I'eomerpuueckoe MecTo TOYeK. buccekTpuca yriia U CEepelMHHBIM TMEPNeHAUKYISAP K

OTPC3KY KaK rCOMCTPUICCKUEC MECTA TOUCK

OkpyXHOCTb M KpyI, XOpJa U JAMaMeTp, WX CBoiHcTBa. B3aumHoe pacnonoxeHue

OKpY’KHOCTH M IpsiMoii. KacaTenbHas U cexymas K OKpyXHOCTH

OKPY)KHOCTI), BIIMCaHHAs B yIroJI. Bnucannas n onmucanHas OKPYKHOCTHU TPCYTrOJIbHUKA

8 KUIACC



Kon

IIpoBepsiemMblii d1eMeHT coOIepPKAHUS

6 I'eomeTpus

6.1 Yeteipéxyronbuuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsmoyroapHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKast Tparnemus, e€ cBOMCTBa U npu3Haku. [IpsiMoyrosipHas Tpanenus

64 Meton yaBoeHnust menuanbl. LlenTpanbHas cummerpusd. Teopema daneca m Teopema o
' IIPONOPLIMOHANIBHBIX OTpe3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. L{enTp Macc TpeyronbHuKa

6.6 [TogoOue TpeyroapHUKOB, KO3 dummMeHtT nomoodus. [IpuzHaku mogoOus TPEeyroIbHUKOB.
' [Tpumenenne nogo0us MPH PEILICHUH MPAKTUYECKHUX 33124

6.7 dopMyIIbl TS TUIOIIAAN TPEYTONBHUKA, TTapajiesorpaMmma, poM0a 1 Tpaneuuu

6.8 CoiicTBa muomazaei reomerpuueckux ¢puryp. OTHoOIIEHHE TUI0Iae moJo0HbIX GUryp

6.9 Brruncnenue mioniaeil TpeyroJlbHUKOB 1 MHOTOYTOJIEHUKOB Ha KJIETYaToi Oymare

6.10 Teopema ITudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHun NPaKTHYECKUX 3a71a4

611 CuHyC, KOCHHYC, TaHT€HC OCTpPOrO YIJIa MPSAMOYTOJBHOTO TpeyroibHuKa. OCHOBHOE
' TPUTOHOMETPHUYECKOE TOXKIeCTBO. TpuroHoMerprueckue GyHKImu yriioB B 30°, 45° u 60°

612 Brniucannbsie U UEHTpalbHBIE YTJIBI, YIOJ MEXKIY KacaTeIbHOW M XOpJOH. YTIbl MEXIY
' XOpAAaMH U CEKYIIUMHU

6.13 BrnucanHble U onMcaHHbIE YETHIPEXYTONBHUKHI

6.14 B3aumHoe pacmonoxeHue nByX OKpyxkHoctei. Kacanume oxpyxHocTedt. OOruiue
' KacaTeabHbIE K IBYM OKPY’KHOCTSIM

9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

6 I'eomerpus

61 Cunyc, kocuHyc, TaHreHc yriaoB oT 0 o 180°. OcCHOBHOE TpPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHUS

6.2 Pemenne TpeyronpHMkOB. Teopema KOCHMHYCOB M TeOpemMa CHHYCOB. Pemenue
' MPAKTUYECKHX 33724 C UCTIOJIb30BAHUEM T€OPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [Ipeo6pazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB

64 Teopema o nmpousBeeHUH OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIHX,

TeOpeMa O KBaJpaTe KacaTeJIbHOU




BekTtop, mimHa (MOAyNb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO

6.5 HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONICPALlUU HAJl
BeKTOpamHu. Pa3iiokeHne BEKTOpa Mo IBYM HEKOJIJIMHEAPHBIM BEKTOpam
6.6 Koopaunatel Bekropa. CkanspHOe NPOM3BEIEHUE BEKTOPOB, IIPUMEHEHHE IS
' HaXO0XIECHU JUIMH U YTJIOB
JlexapToBbl KOOpPAMHATBHl HAa IIOCKOCTH. YPaBHEHHsA NPSIMOM M OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECCYCHUE OKPYKHOCTEH M MpsAMBIX. MeTox KOOpAuHAT M €ro
MIPUMEHEHNE
6.8 [IpaBuiabHBIE MHOTOYTOJTBHUKH
6.9 JlinHa oxpyxkHocTH. ['pagycHas M paguaHHas Mepa yria, BBIUMCIEHHWE [UIMH YT
' OKPYXHOCTEH
6.10 [Inomane kpyra, ceKTopa, CermeHTa

6.11

JIBIDKEHUS! TUIOCKOCTH M BHYTPEHHUE CUMMETPUU (PUTYD (3II€eMEHTapHbIE PECTABICHHUS).

[Tapannensubiii nepenoc. [ToBopot




IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K NIPEAMETHBIM pe3yJibTaTaM 0CBOCHUA OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNs HA OCHOBE
ProcC

YMeHue onepupoBaTh IMOHATUSAMU: MHOXKECTBO, IOJMHOKECTBO, ONEpalUy Hal
MHO>KECTBAMH; YMECHHE OTICPUPOBATH MOHATUAMU: Tpad), CBA3HBIN Tpad, IepeBo, UKII,
OPUMEHATh WX TMpPH pEIIeHWH 3a7ay; YMEHHE HCIOIb30BaTh Trpaduueckoe
MPEJACTABICHUE MHOXECTB JJISI OMHMCAHUS PEATbHBIX MPOLUECCOB W SBICHHM, MNpPHU

peLIeHUH 3ajay U3 IPYTUX Y4eOHBIX IPEeIMETOB

YMeHue onepupoBaTh MOHSATUSMHU: ONPECICHUE, aKCHOMa, TEOpEMa, T0Ka3aTelIbCTBO;
YMEHHE paclo3HaBaTh UCTHHHBIC M JIOKHBIE BBICKA3bIBAHUS, TIPUBOJIUTH TPUMEPHI H

KOHTPIIPUMCPHBI, CTPOUTH BbICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBaHUH

YMeHne onepupoBaTh NOHATUSAMHU: HATYPaJIbHOE YUCIIO0, IPOCTOE U COCTABHOE YHUCIIO,
JEIMMOCTh HaTypaibHBIX YUCEJI, IPU3HAKKU JEIUMOCTH, LIEN0E YUCIIO0, MOAYJb YUCIA,
OOBIKHOBEHHAs! IpO0b U JIeCATUYHASA JpoOb, CTAaHAAPTHBIA BUJ YKCIA, PAllMOHAIBHOE
YHCII0, HUPPALMOHAIBHOE YHUCIO, apu(METHYECKUH KBaJpaTHBIH KOPEHb; YMEHHE
BBIIIOJIHATH JEHCTBUS C YMCIIAMH, CPABHUBATh U YIOPSAAOYNBATH YHUCIIA, IPEICTABIATh
Yyyclla Ha KOOPAMHATHOW NPSIMOM, OKPYTJATh UUCIA; YMEHHE JeNaTh NPUKUAKY U

OLICHKY pe3yJibTaTa BIYUCICHUN

YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C LENbIM MOKa3aTeneM, apupMeTnaeckui
KBaJpaTHBI KOPEHb, MHOTOWICH, anreOpanmyeckasi ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypalbHOH cTeneHW OoJibllle €AMHUIIbI; YMEHHUE BBINOJHATh PACUYETHI 1O
dopmynaMm, mpeoOpazoBaHHMA IENBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUH H
BBIPQXEHUI C KOPHSAMH, PA3JIOKEHHE MHOIOWIEHA HA MHOMKUTENIH, B TOM 4YHCIE C

UCIIOJIb30BaHuEM (OpPMYJI Pa3HOCTHU KBAJIPAaTOB U KBaJpaTa CyMMbI M Pa3HOCTH

YMeHue omnepupoBaTh INOHATUSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OIHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE pEIlaTh
JVHEHHBbIE W KBAJpaTHbIE YPAaBHEHUS, IPOOHO-pallMOHAJIbHBIE YPABHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMbI JABYX JIMHEHHBIX YpPAaBHCHMH, JIMHEHHBIC HEPABEHCTBA U HX
CHCTEMBI, KBaJJpaTHbIE 1 JPOOHO-pallMOHAIbHBIC HEPABEHCTBA C OAHOM IEPEMEHHOH, B
TOM 4MCJIE [IPU PEIICHUM 3a]a4 U3 JPYTUX PEIMETOB U NIPAKTUUECKUX 3a1a4; YMEHUE

UCIIONIb30BaTh  KOOPJAMHATHYIO TMPSAMYI0 W KOOPAUHATHYIO  IUIOCKOCTb ISt
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11

n300paKeHHsI PeIICHUI ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne ornepupoBaTh HOHATHAMU: (PyHKIuMs, Tpaduk (yHKIUH, HYId (YHKIHH,
NPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH BO3pAcTaHuUsl, YObIBAaHHs, HAaMOOJIbILIEE
U HauMCHbIlee 3HAYCHUs (QYHKIWW; YMEHHE OIEPHPOBATH TOHATHAMHU: TIpsMast
PONOPLUOHATIBHOCTh, JUHEWHas (YHKIMS, KBaJpaTudHas (QyHKUus, oOparHas
MIPOTIOPITMOHAIBHOCTD, Tapabona, runepOona; yMEeHHe CTpPOUTh Tpaduku GyHKIIHH,
UCIIOJIb30BaTh TpaduKu IJIsl ONPEAETICHUs] CBOICTB MPOLIECCOB U 3aBUCUMOCTEH, IS
pelieHusl 3ama4 W3 APYruxX Yy4YeOHBIX TIPEJAMETOB W PEATbHON JKU3HH, YMCHHE

BBIpa)kaTh (OPMYJIaMHU 3aBUCIMOCTH MEXy BETMUYMHAMU

YMmenune OIICpHUPOBATL TOHATUAMMU: IOCJICIOBATCIIbBHOCTD, apI/I(l)MeTI/I'-ICCKaH n
TCOMETpHUUICCKas NPOTrpeCCur,; YMCHHUC UCII0JIb30BATh CBOMCTBA HOCHCHOB&TGHLHOCTeﬁ,
q)OpMYJ'II)I CYMMBI 1 06HIGFO YICHA IpH PCIICHUU 3aa4, B TOM YHCJIC 3a/]a4 U3 APYIrux

y4eOHBIX IPEMETOB U PeaIbHOMN KU3HU

YMeHue pemarb 3aaud pa3HbIX TUMOB (B TOM YMCIIE€ Ha MPOLEHTHI, JAOJIM U YacTH,
JBUXKEHHE, paboTy, LIEHy TOBapOB MU CTOMMOCTH MOKYTOK U YCIYT, HAJIOTH, 3aJja4l U3
obnacTu ympaBleHUS JIMYHBIMA M CEMEWHBIMH (DUHAHCAMU); YMEHHUE COCTaBISTh
BBIPAKECHMSI, YPABHEHUS, HEPABEHCTBA M CUCTEMBI IO YCIOBHUIO 3aJa4M, MCCIIEI0BATh

IMMOJIYy4YCHHOC PCUICHUC U OLICHUBATDb HpaB,Z[OHOZ[O6HOCTB TMOJIYUYCHHBIX PC3YJIbTATOB

YMeHne onepupoBaTh HMOHATHAMH: QUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd, JJOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYroJdbHUK, pPABHOOEAPEHHBIH M  PABHOCTOPOHHUH
TPEYroJbHUKH, MPSMOYIOJbHBIA TPEYroJIbHUK, MEAMaHa, OUCCEKTpHca M BbBICOTA
TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapaJljiesorpaMM, poMO, PSIMOYTOJIbHUK, KBaJIpaT,
Tpaneuus; OKpPYXHOCTb, KpyT, KacaTellbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemaTh 3aJauyd, B TOM YHCIIE M3 IOBCEJHEBHOM >XH3HH, Ha
HAXOXKJCHHUE T€OMETPHUECKUX BEJIMUUH C IPIMEHEHHUEM H3YYCHHBIX CBOWCTB QUTYp U

dakToB

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYp, PaBEHCTBO TPEYTOJbHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISAPHOCTh MPSMBIX, YTOJX MEXIy HPSMBIMH,
NEepIEHINKYJIAP, HAKIOHHAsI, MPOEKIHs, noaodue (Guryp, moJoOHbIE TPEYTrOIbHUKY,
CHMMETpHSI OTHOCHTEIBHO TOYKHM W TPSIMOM; YMEHHE pPAaclo3HaBaTh PaBEHCTBO,
CUMMETpPHIO U Tojo0ue (uryp, mapajuiedbHOCTh U NEPIEHAUKYIIPHOCTh NPSIMBIX B
OKpYKaloIlleM MHpe

YMeHue onepupoBaTh NOHATHAMHU: JUIMHA, PACCTOSIHUE, YOI (BEJIMYMHA YTIIa, CHHYC U

KOCHHYC YIJIa TPEyToJIbHHKA), TUIOIIa b; YMEHUE OICHUBATh pa3Mephl MPEAMETOB U

O0BEKTOB B OKpYXaloIlleM MHpE; YMEHHE NPUMEHATh (OpMyJbl MEepuMeTpa Hu
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14

15

16

IUIOIIAId MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTM M IUIOIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO —MapajuleJenuIea; yMEHHE NPUMEHSATh MPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB, TEOpEeMy O CyMMe€ YIJIOB TpeyroyibHuka, Teopemy Ilucdaropa,

TPUTOHOMECTPUUCCKNEC COOTHOUMICHUA OJI BBIYMCICHUA OJIUH, paCCTOﬂHHfI, rmomaz[eﬁ

Ymenue wuzo0paxkaTh IJIOCKHE (GUTYphl MU UX KOMOMHAIMM, HPOCTPAHCTBEHHBIC
(GUrypBI OT PyKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H SJIEKTPOHHBIX CPEJICTB I10

TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAHHIO

YMmenue OIICPHUPOBATH MMOHATHUAMU: MPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT, KOOPANHATLL
TOYKH, BCKTOpP, CyMMa BCKTOPOB, MNPOU3BCACHHUC BCKTOpa HA YHUCJIO, CKAJIAPHOC
MMPOU3BCACHUC BCKTOPOB, YMCHHC HCIIOJIB30BAaTh BCKTOPBI W KOOPAWHATBI JJIA
MNPEACTAaBJICHUA HOAHHBIX W pPCHICHUA 3a4da4d, B TOM HYHCIC H3 JPYIUX y‘IC6HBIX

MPEIMETOB U PEATBHOM )KU3HHU

YMeHue onepupoBaTh NOHATUAMU: CTOJIOMKOBBIE U KPYTOBbIE TUArpaMMbl, TaOJIUIIBL,
cpenHee apudMeTHUECKOe, MeIMaHa, HauOoIbIllee U HaUMEHbIIIee 3HAYCHHS, pa3Max
YHCIIOBOrO Habopa; yMeHHe W3BJIEKaTh, HHTEPIPETHPOBATH U MPeoOpa3OBHIBATH
uH(POpMAIIMIO, TPEICTABICHHYI0O B Ta0ONHWIIAX W HA JAMarpaMMax, OTPAKAIOIILYIO
CBOICTBa M XapaKTEPUCTUKU peabHBIX MPOLIECCOB U SIBJICHMIA; YMEHHUE PacliO3HABATh

HN3MCHYHUBLIC BCIIMUYMUHBI B OKPYIKAIOIIEM MUPC

YMeHue onepupoBaTh MOHSATHSMH: CIy4YalWHBIA OMNBIT (CIy4alHBIA SKCIIEPUMEHT),
JJIEMEHTApHOE COOBbITHE (2JIEMEHTApHBI MCXOJ) CIIydyallHOro OmbITa, CiydaiiHOe
COOBITHE, BEPOSITHOCTH COOBITHS, yMEHHE HAXOAWUTh BEPOATHOCTH CITyYalHBIX
COOBITUI B ONBITaX C PAaBHOBO3MOXKHBIMM 3JIEMEHTAPHBIMU COOBITHSIMU; yMEHHUE
pemate 3aa4d METOAOM OPTaHW30BAHHOTO Mepedopa M ¢ MCHOIb30BAaHHEM IIpaBHIIA
YMHOXKEHUS; YMEHHUE OLCHMBATh BEPOSTHOCTH pEabHBIX COOBITMH U SIBICHMH,
NOHMMATh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITUH B
OKpY’KalolIeM MHpE M B >KU3HU; 3HAKOMCTBO C IMOHATHEM HE3aBHUCHMBIX COOBITHH;

3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEII U €TI0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHnue BbIOMpaTh MOAXOIANINN U3yUEHHBIN METOJ Ul peUIeHUs 3ajaul, IPUBOIUTH
MpUMEPbl MATEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HH, PACIIO3HABATH
MPOsIBJICHNE 3aKOHOB MaTeMAaTHKHU B UCKYCCTBE, ONMUCHIBATh OT/AEIbHbIEC BBIIAIOLINECS
pe3yNbTaThl, MOJNyYCHHbIE B XOJ€ Pa3BUTHS MAaTeMaTHUKUA KaK HayKd, MPUBOAWTH
IPUMEpPhl MAaTEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM M BCEMHUPHOI

UCTOPUH
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5.1.

HEPEYEHD 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Uucna 1 BBIYUCIICHUSA

Harypanbnslie u nensie yucna. [IpusHaku enMMOCTH LEIbIX YUCE

OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOLIEHTHI, 0ECKOHEUYHbIE TEPUOANYECKHE APOOH
ParmonanbHeie uncia. ApupMeTHuecKue onepaiyy ¢ paroHaIbHBIMU YUCIIaMU
JleicTBuTENbHBIC YnCa. ApUPMETUIECKHE ONEepalii C JeHCTBUTEIbHBIMU YHCIAMU

[TpubnuxEHHBIE BBIYMCICHUS, IpaBHJa OKPYTJICHUS, MPUKHIKA M OLEHKAa pe3yibTaTa

BBIYUCJIEHUI
Anrebpandeckue BhIpaKEHUS
BykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )

Crenenb ¢ uenblM nokazateneM. CTenmeHb ¢ palMoOHaJbHBIM IOKa3aresneMm. CBoOMCTBa

CTENEHU
MHorouJieHbl
Anrebpanueckas 1pooOb

Apudmernueckuii KOpeHb HATYpaJbHON cTerneHu. JledcTBHs ¢ apu(METHUECKUMHI KOPHIMHU

HATypaJbHOW CTEIEHU

YpaBHEHHUsI 1 HEPABEHCTBA

enbie 1 1poOHO-panoHaIbHbIe YpaBHeHHsI. CUCTEMBI K COBOKYITHOCTH YpaBHEHUI

Lenble u 1poGHO-palioHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
Pemrenue TeKCTOBBIX 3a4a4

Uucnoble NOCIEI0BATEIbHOCTH

[TocnenoBarensHOCTH, CIOCOOBI 33aHUS TTOCIIEIOBATENIFHOCTEN

ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
OyHKIMU

Oynkuus, cnocoObl 3amanus ¢yHkuumu. ['paduk ¢ynkumu. OOmacTb oOnpeneneHus u
MHOXeCTBO 3HadeHWd ¢GyHkmun. Hymm ¢ysknun. TIpoMexyTKd 3HAKOMOCTOSIHCTBA.

[IpomexyTki MOHOTOHHOCTH (PyHKIMU. MakcUMyMbl U MUHUMYMBI pyHkinu. Haubombiee

1 HAMMCHBIICC 3HAYCHHUC (I)YHKI_[I/II/I Ha IMPOMCIKYTKC



KoopanHatsl Ha mpsIMO# ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyroapHuk

7.3 MHOTroyroabpHUKH

7.4 OKpy’KHOCTb U KpYyT

7.5 W3mepenne reoMeTpu4eCcKuX BEITUYHH

7.6 BekTopsl Ha IUIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositTHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'padms




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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