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IHosicHuTEeALHAA 3aANUCKA.

PabGouass mporpamma npenmera YI10.05.02. «Marematuka: ['eomerpusi» mis
oOyyaromuxcsa 7—9 KIaccoB Ha YPOBHE OCHOBHOTO 0OIIEr0o 0Opa3oBaHUsI COCTaBICHA
Ha OCHOBEe TpeOOBaHMN K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHON
MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs, NpeICTaBIeHHbIX B DeaepanbHOM
rOCYJapCTBEHHOM 00pa30oBaTeIbHOM CTaHJapTe OCHOBHOTO o00I1Iero oOpa3oBaHUs
(ITpukaz Munnpocsemenuss Poccun ot  31.05.2021 Ne 287), DenpepanbHoii
oOpa3oBaTelbHOM  TporpaMMme  OCHOBHOTO  obOmiero  oOpaszoBanus  (IIpukas
Munnpocsemennsi Poccun ot 18.05.2023r. Ne 370 «O6 ytBepxkaeHuu ¢denepaibHOM
oOpa3oBaTeIbHOM MpPOTpaMMbl OCHOBHOTO oOmiero oopazoanus»), OPII 1o
matemaTtuke, KoHuenuuu pa3BuTHs MaTeMaTHdyeckoro oOpa3zoBaHus B Poccuiickoii
@enepanuu a Ttaxke nporpammbl BocruTanuss AHO I10 «lllkoma kinaccryeckoro
TaHI[@», C YYETOM MHEHHUS YYACTHHUKOB 00pa30BaTEIbHBIX OTHOILIEHUH, C Y4ETOM
pacnpenenéHHBIX MO KiIaccaMm IpOBEpsSEeMbIX TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OcHOBHO# 00pa3oBaTeILHON MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMUs.

PabGouas mporpamMmma OpHEHTHpOBaHA HAa COBPEMEHHBIC TEHACHIIMU B IIKOJIHLHOM
00pa3oBaHUU W aKTUBHBIE METOJUKHU 00yUYEHUS.

I'eoMeTpusi kKaK OJWMH KU3 OCHOBHBIX Pa3/I€JIOB IIKOJILHOW MaTEMaTHUKH, UMEIOLIUN
CBOCH WeJIbI0 00eCleyuTh M3Y4YeHHE CBOWMCTB U pa3MepoB (GUTYp, UX OTHOIICHUH U
B3aUMHOE PACIOJIOKEHUE, ONUPAETCS Ha JIOTUYECKYI0, JIOKAa3aTEJIbHYI0 JIMHUIO.
lleHHOCT, W3YyYEeHHsS] TEOMETPUUM HA YpPOBHE OCHOBHOIO oOOIIEro 00pa3oBaHUs
3aKJII0YAaeTCsl B TOM, UTO OOYy4YalOIIMICS YYUTCS MTPOBOJUTH JOKa3zaTeJbHbIE
paccyKXIeHusi, CTPOUTh JIOTMYECKHE YMO3aKIIOYEHUs, JOKa3blBaTh HCTHHHBIE
YTBEPKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUS «OT
NPOTUBHOTO», OTJIWYaTh CBOMCTBA OT TMPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIC
YTBEPKACHUS.

BTopoil 1LEHHOCTBIO H3YyYEHHS TE€OMETPUHU SABISIETCS KCIOJb30BaHUE €€ Kak
UHCTPYMEHTA IMpU PEUIEHUH KaK MaTEMAaTHYECKUX, TaK M TNPAKTUYECKUX 3aj]ad,
BCTPEYAIOMINXCA B pealbHON XKu3HU. OOydaromuiicsi NODKEH HAYyYHUThCS OMPENeTUTh
r€OMETPUYECKYI0 (GUTYpy, OMHCAaTh CIOBAaMU JAHHBIA YEPTEXK WIU PUCYHOK, HAUTH
IJIOIIA/Ib 3€MEIBHOTO Y4YacTKa, pacCuyuTaTb HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOI'O
kabenss unu TpeOyembie pa3Mepbl rapaxka s aBTOMOOWIS. DJTOMY COOTBETCTBYET
BTOpasi, BBIYHUCIMWTEIbHAS JIMHUS B W3y4yeHUM reoMerpuu. llpu pemenunm 3amau
MPAKTUYECKOTO XapakTepa OOy4aroU[UMKCS YYHUTCS CTPOUTh MATEeMaTUYECKHE MOJETU
pEaNbHBIX KU3HECHHBIX CHUTYAIMW, MPOBOJAUTH BBIYMCIIEHUS U OLICHUBATh aJICKBATHOCTH
MIOJYyYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMH  YYEOHBIMU
MpeIMeTaMHi, MOTHBHPOBATh HCIIOJIB30BATh OMPEICICHHUS TEOMETPUYECKUX (QUTYp H
MOHSATUN, JTEMOHCTPUPOBATH MPUMEHEHHUE MOJYYECHHBIX YMEHHUM B (PU3HKE M TEXHUKE.
Otu cBs3u Haubonee SPKO BHUIHBI B TeMax «Bektopb», «TpuUroHoMerpudeckue
cooTHoueHus», «Meroa koopaunat» u «Teopema [ludaropar.

VYueOnpiii Kypc «l'eoMeTpusi» BKIIOYACT CJICAYIONIUE OCHOBHBIC Pa3eibl
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conepxkanus: «I eomerpuueckue GUIypbl U UX CBOMCTBay, «M3MepeHne reoMeTpuuecKux
BENUUMH», «JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTH», «BekTopb», «JllBrmkKeHUs
miockocTny, «IIpeodpazoBanust mogo0us».

Mecto yuyeOHOro npeamera «MaremaTnka: reoMeTpus» B y4eOHOM ILIaHe.

B coorBerctBUM ¢  @DefepanbHbIM  TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJApTOM OCHOBHOTO o0miero oOpa3oBaHusi y4yeOHbIM mpeamer «MaTtemaTuka:
reOMEeTpUs» BXOAUT B TMPEAMETHYIO o0nactb «MartemaTnka W HWHPOpMATHKa» W
oTHOCUTCS K oOs3aTenbHOM yactu yyeObHoro minaHa AHO [1O «lIkona kiaccuyeckoro
TaHIa.

VY4eOHbIM MIaHOM Ha U3yuyeHue npeamera otBefeHo 140 yyeOHbIX yaca:

«I"eometpusi» 1o 2 yaca B Hejenmo B 8 kiacce (724) u B 9 kiacce (68 u).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
IO MATEMATHKE (I'eometpus)
HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yyenue mateMaTuku (r€OMETpUH) Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs
HANpaBIC€HO Ha JOCTI)KCHHE OOYyYarOIMMHUCA JUYHOCTHBIX, METallpeIMETHBIX U
pEeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHS YI€OHOTO MPEAMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  NpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYeCcKOe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKHX MATEMAaTHKOB U POCCHICKOU
MaTeMaTUYECKOW IWIKOJBI, K MCIOJB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHUX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00513aHHOCTEH IpaKJaHWHA U peaju3allii ero IMpas,
NpeCTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO O0IIeCTBa (HampUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BaXXKHOCTH MOPAIBbHO-3TUYECKHUX
MIPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW HAa AKTUBHOE Y4YacTHE€ B PEUIEHUHM MPAKTUYECKUX 3a]ay
MAaT€MAaTHYE€CKON  HAIpaBJIEHHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTH4YECKOTO
oOpa3oBaHHs HAa TMPOTSKEHUU BCEW >KU3HU IS YCIENTHOW TMpodecCHOHATBHOM
JESTENHPHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBHIYAIbHOW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIOCOOHOCTRIO K OMOIIMOHAJIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpHUEHTALIMEN B JEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HaYUYHBIX ITPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJIOBEKa, MpUPOAbl U OOIlecTBa,
MMOHUMaHHEM MAaTEeMaTUYECKOM HAyKH KaK cephbl YEIOBEUECKOH NEATeIbHOCTH, 3TAllOB
€€ pasBUTHS W 3HAYMMOCTH JUISI PA3BUTUS LMBWINW3ALMHU, OBJIAJICHUEM S3BIKOM

MAaTEMAaTUKA W MaTEMAaTHYECKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHHUS MUDAa,
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OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMH HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHUE, (OPMHPOBAHUE  KYJbTYPHl  310POBbS MW
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO IPUMEHATh MATEMATUUYECKUE 3HAHUS B NHTEPECAX CBOETO 30POBbS,
BEJICHUS 3/I0pOBOr0 00pasa >KU3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXUM
3aHATHI U OT/AbIXA, peryigpHas pu3nuecKas akTUBHOCTH ), COOPMUPOBAHHOCTHIO HABbIKA
pedaexkcuy, TpU3HAHMEM CBOEro IpaBa Ha OUIMOKY M TakKoro K€ IpaBa JApPYroro
YEJIOBEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis pelieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOIEW Cpeibl, MIIAHUPOBAHUS MOCTYIKOB U OLUEHKH UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYXaloled Ccpelibl, OCO3HAHUEM TIJI00AIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanus K N3MeHSIOIIHUMCSl YCJIOBHSIM COMUATbHOI U MPUPOTHOI CpebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHSI
CBOE KOMIIETEHTHOCTH 4Yepe3 NPAKTUYECKYIO NeATEIbHOCTb, B TOM YHUCJIE yMEHHE
YUHUTBCSL Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUHN HOBBIX 3HAHUMN, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCIIC paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U IecTBUs, GOPMYIHPOBATH U OILICHUBATh PUCKU U TIOCIEACTBUS, (HOPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHus y oOywaromierocs OyayT copMUpoOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHUECs OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIBHBIMHU JCHCTBUSAMH,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH  JEHCTBUSIMH W YHHUBEpPCaJbHBIMU
PETYISITUBHBIMU JICUCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIEe AeiiCTBUS
ba3oBbie Jornueckue 1elcCTBUA:

BBISIBIISITh W XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHN, OTHOIICHUN MEXIy MOHATHSAMH, (POPMYIUPOBATH ONMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIH TMPHU3HAK KJacCU(HUKAIIMKA, OCHOBAHUS
T71s1 000OIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN3a;

BOCHIPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30BLIBATEH CYKIACHUS: YTBEPAUTEIbHBIC



U OTpULATENIbHbIE, € AMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIATH MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3UM U I[POTUBOPEYUS
B (aKrax, [aHHbIX, HaONIOACHUSIX U YTBEPKACHUIX, MpeajsaraTb KpUTEPUU
JUIS BBISIBIICHUS] 3aKOHOMEPHOCTEU U IIPOTUBOPEUYNH;

JIe1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (TpsAMbIlE U
OT TMPOTUBHOI0), TMPOBOAUTH CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKa3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpATh crnoco0 pelieHus: yd4eOHOU 3a7auM (CpaBHMBATh HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBble ncciie1oBaTe I bCKHE JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
GopMyIHpPOBaTH BOTIPOCHI, (PUKCUPYIOIIKE MTPOTUBOPEUHE, ITPOOIEMY, CAMOCTOSITEIIEHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTa,
3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOSITCJILHO (OPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpoliecca, a TaKXKe BBIJIBUTAThH
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unopmaumeii:

BBISIBIISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh  WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BHIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHMOPMAITUIO PA3INYHBIX BUJOB U (POPM MPEACTABICHHUS,

BBIOWpaTh (opMy TpeacTaBieHUsT MHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAILIUH TIO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.

KomMmyHMKaTHBHBIC YHHMBepPCaJibHbIe y4eOHbIC ACHCTBHS:

BOCHIPHUHUMATh W (OPMYJIHpPOBATh CYXKIECHHS B COOTBETCTBUU C YCIOBHSIMHU H
eI IMU OOILIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y MCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOAY PELICHUS 3a]a4l, KOMMEHTUPOBATh



[IOJIy4YECHHBIN pPE3YyIIbTaT;

B XOJ€ OOCYXJEHHs 3a/laBaTb BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBbl, pelIaeMOl 3a/layu, BBICKa3bIBAaTh WJEH, HAlLIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHHSAMHU JIPYTUX YYaCTHUKOB JMAiora,
OoOHapy’KHBaTh pa3IMYUE U CXOJACTBO MO3ULHUNA, B KOPPEKTHOU popme dhopmynrpoBaTh
pa3HoOracus, CBOM BO3paKEHMUS;

MPEACTaBIATh pE3yJbTaThl PELICHUS 3aJayud, HKCIEPUMEHTA, HCCIEeI0BaHuUs,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUIEHUS C Y4€TOM 3ajay
Ipe3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHIMBUIYaIbHOU pabOThI
pU pelIeHN Y4eOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboOThl, pacpeieNsiTh BUIbI padoT, 10rOBAPUBATHCA, 0OCYKIATh MPOIIECC
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboTbl (00CYyXkAeHHUs, OOMEH MHEHHUSIMHU,
MO3TOBbI€ IITYPMBI U JIPYTHUE), BHIIOIHITH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH CBOU
JEUCTBUS C IPYTUMH YIEHaMH KOMaH/bl, OLIEHUBATh KaY€CTBO CBOErO BKJIAJa B OOLIUI
OPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO COCTABJIAThH IUIAH, AITOPUTM pPEIIeHMs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHuss C YYETOM UMEIOIIUXCS PECYpcOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(MOpPMAaIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJSL TpoIecca M pe3ysbTara
pElIeHHs] MaTEMaTHIYECKOM 3a/1a4u;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPU pEIICHHH 3aJadd,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaThb COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH TIOCTABJICHHOM LENH U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHHUS LEIU, HaXOOUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.



COIAEPKXAHUE OBYUYEHUA
8 KUIIACC

YerbipéxyronpHuku. IlapammenorpamM, ero Ipus3Haku M CBOWCTBA. YacTHbIE
CIly4au napajijiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX IPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKast Tpanenusi, €€ CBOWCTBA U Npu3HaKku. [IpsmMoyronapHas Tpaneuus.

Meton yanBoenus Meauansl. LientpanbHas cumMmetpus. Teopema daneca u reopema
O IPOMOPLIMOHATIBHBIX OTPE3KaX.

CpenHue TuHUN TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[TogoOue TpeyroapHukoB, Kodbduiment mnomodus. I[lpuzHaku mnomOOUS
TpeYroJbHUKOB. [IpruMeHenne noao0us Mpu peieHny MpakTUYeCKuX 3a1ad.

CpoiictBa 1miomazedt reomerpuueckux ¢uryp. Dopmynsl s mIouaau
TpEeYrojibHUKa, TMapaienorpamMmma, pomba u Tpaneuud. OTHOIIEHHE ILIOIAEH
NOJI0OHBIX PUTYD.

Beruncnenue 1momaneld TPEYyroJbHUKOB W MHOIOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemieHun
MPaKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOr0 yIJIa MpPSMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpudeckue (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

BnucanHble M LEHTpPaJbHBIE YIUIBI, YIOJI MEXAY KacaTeIbHOW W XOPAOW. YTIIbI
MEXIy XOpAaMHU U CEKYIIUMU. BricaHHbIE U ONTMCaHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacrioiokeHne JBYX OKpykHocTei. Kacanue okpykHocteit. OOmue kacaTeiabHBIE K
IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemienne tpeyronpHukoB. Teopema KOCMHYCOB M TeOopeMma CHHYCOB. PemeHwne
MPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue mogobus. [lomooue cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mpoW3BEIEHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUN OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, niuHa (MOJyJib) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, TPOTUBOIOIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJl BeKTopaMu. PasioxeHue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa.  CkajsipHoe  MPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHE
JUTS1 HAXOKJICHUSI IJIUH U YTJIOB.

JlekapTOoBbl KOOpPAWMHATBHI HA IUIOCKOCTH. YPaBHEHHS NPSMOM M OKPYKHOCTH
B KOOpAMHATAX, MEPECCUCHUE OKPYKHOCTEM M MNpAMBIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.



IIpaBunbHBIE MHOTOYTOJIBHUKU. [{IIMHA OKpYKHOCTH. I panycHas u paguanHas Mepa
yIJIa, BBIYUCIICHHUE JUIMH AYT OKpykHOCcTeH. [lmomans kpyra, cexropa, CErMeHTa.

JIBUKEHUS] IUIOCKOCTH W BHYTPEHHHE CUMMETpUM (uryp (dJIeMeHTapHbIe
npeactasienus). [lapannensHbiili nepeHoc. [loBopor.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3ylbTaThl OCBOEHUS MPOrPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUbI UETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, ITOJIb30BAThCS
UX CBOMCTBAMM IIPU PELICHUH T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKHU MEpecedeHus] MeJIMaH TPEyroibHUKa (LIEHTpa Macc)
B PELIEHUU 33/1a4.

Braners moHATHEM CpEHEW JMHUU TPEYTrOJAbHUKA M TpamelUHUH, MPUMEHSITh HX
CBOWCTBAa IPU pELIEHUHU TeomeTrpuueckux 3anad. llomb3zoBarbest teopemont daneca

U TEOpeMOW O TMPOMOPIMOHAIBHBIX OTpe3KaX, NPUMEHATh HUX I PEHICHUS
PaKTUYECKUX 3aj1a4.

[IpuMeHsTh, NpU3HAKK TMOJ00US TPEYTOJbHUKOB B PEIICHUH T'C€OMETPHUYECKUX
3ajay.

[Tonb3oBaThcst Teopemoirt Iludaropa mansg  pemieHUss TEOMETPUUYECKUX U
npakTHyeckux 3aaad. CTpoUTh MaTeMaTUYECKYl0 MOJENb B IMPAKTUYECKUX 3ajadax,
CaMOCTOSITEIILHO JIeNIaTh YePTEXK U HAXOJAUTh COOTBETCTBYIOLIUE JJTUHBI.

BrnageTs nmoHSITHSIMU CUHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyroibHuKa. [1071630BaThCsS STUMU MOHSATUSMH VIS PEIICHUS MPAKTUYECKUX 3a]1a4.

Boruncnars (pa3nuuHbBIMU  CIIOCOOAMH) TUIOMIAAL TPEYTrOJbHUKA M IJIOIIATU
MHOTOYTOJIbHBIX (PUryp (Moab3ysch, T/i€ HEOOXOIUMO, KaJIbKyIaTopoM). lIpuMeHsTsH
MOJIYYCHHBIE YMEHHSI B IPAKTUUYECKUX 3aa4ax.

Bnanerp NOHATHAMHU BOMCAHHOTO M LIEHTPAIBHOIO YTIila, UCIOJb30BATh TEOPEMBI
0 BIIMCAHHBIX yIJIaX, yrilaX MEeXAy XOpJaMH (CEKyIIMMU) U YIiie MEXKIy KacaTelbHOU U
XOpA0# IPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Brnanerp mNOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSATh CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsTh OTyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJICIIH
JUIsL  3a7a4  peaJbHOW JKM3HM U MPOBOJAUTH COOTBETCTBYIOIIME  BBIUUCICHUS
C MNOpUMEHEHHWEeM TMoAoOHusT U TPUTOHOMETpUH (MONB3YSCh, TA€ HEOOXOJIUMO,
KaJIbKYJISITOPOM).

[IpenmeTHbIE pe3yJabTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
obyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YTIIOB, HAXOAUTH C MX MOMOIIBIO
pPa3JIUYHbBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pPEIICeHUE MPSIMOYTOJIbHBIX
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TPEyrojbHUKOBY»). HaxomuTe (c DNOMOUIBIO KaJbKYJISITOpA) JJIUHBI U YIJIBI
IUTsl HETAOJMYHBIX 3HAUSHUI.

[lonb3oBaTecss (opMyiaMu TOPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM  JUI  HAXOXKACHUS COOTHOLIEHUHM MEXIY TPUTOHOMETPUUYECKUMHU
BEJINYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHHS PA3IUUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), MPUMEHATh UX MPU PEIICHUU
r€OMETPUUECKUX 3a/1a4.

Bnagers moHsTHsIMU TpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIx (uryp. Iloap3oBatbesi CBOMCTBAMH MOJ0OUS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIISTH IJTMHBI U HAXOJIUTh YTJIbl y TOJ0OHBIX (uryp. IIlpuMeHsTs cBolicTBa 01001
B IPAKTHYECKUX 3aJadax. YMETb MPUBOAUTH MPUMEPHl MOAOOHBIX (GUTYp
B OKpY>KalOILLEM MHDE.

[lonb30BaTbCs TEOpEMaMU O NPOU3BEICHUM OTPE3KOB XOpI, O MNPOU3BEIACHUH
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaTHCS BEKTOpaMU, IOHMMATh UX T€OMETPHUCCKUN M (PU3MYSCKHH CMBICI,
NPUMCHATh HMX B PCIICHHM T'€OMETPUYCCKUX W (PU3MUECKUX 3anad. [IpumeHsTh
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB JIUISI HAXOXK/ICHUS JITMH M YTJIOB.

[Tonp30BaThC METOAOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHSTH €ro B PEIICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners moHATHSIMU TPABUILHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPY>KHOCTH, JIJTUHBI
JyTH OKPY>KHOCTH M PaJHMaHHON MEphI yIiia, YMETh BBIYUCIIATH IUIONIAL Kpyra U €ro
yactei. [[puMeHaTh moJIydeHHbIE YMEHHUS B TPAKTUUECKUX 3a1auax.

HaxonuTh ocu (M1 IEHTPBI) CAMMETPUH (DUTYD, TPUMEHSThH ABHIKESHUS TNTOCKOCTH
B MPOCTEUIIINX CIyYasiX.

[IpuMeHsTh TTOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHUE MOJICIITH
JUIL  3a7a4  pEIbHOW JKM3HM U TPOBOJHWTH COOTBETCTBYIOIIME BBIYUCICHHS
C TMpPUMEHEHHWEM T0J00MS U TPUTOHOMETPUUYECKUX (YHKIUN (MOJB3YsICh, TJIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NPU3HAKU U CBOMCTBA. | YETHIPEXYTOJBbHUKH PA3HBIX BUJIOB M UX DJIEMEHTBHI.
YacTHble ciryyan @opmMyJHpPOBATH ONpeIeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMmMoB npsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpareluuu, paBHOOOKO
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh MPH PEICHUH 3124
IIPU3HAKH M CBOMCTBA. | INPU3HAKU U CBOMCTBA: apajljiesiorpaMmma,
Tpanenus. OpsSMOYTOJIbHUKA, poMOa, KBajapaTa, TpaleLy, paBHOOOKO
PaBHoOOKas 1 Tpaneuuu, NpIMOYTrOJIbHON TpaIleLUH.
IIPSAIMOYTOJIbHAS IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
TpamenuH. Hcnoab3oBaTe 1udpoBsie pecypesl 1 UCCIIET0BaHUS
Meron yaBoeHus CBOMCTB H3y4aeMbIX pUryp.
MEJUAHBI. 3HAKOMHUTBCH C MCTOPHEH pPa3BUTUSA T€OMETPUU
LenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca n IIpoBoaAMTH MOCTPOECHMS C TIOMOIIBIO LIUPKYJIA U JINHENKU

0 TPOMOPIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJbHUKH

TeopemMa

0 IPOTMOPIUOHATBHBIX
OTpe3Kax.

Cpennsiga nunus
TPEYroJIbHUKA.

¢ ucnoJib3oBanue teopeMsl daneca u TeoOpeMsl

O MPOMOPUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
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Tpaneuus, e€ cpeaHsst
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

LenTtp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous

CBSI3b C ICHTPOM MaccC, HAXOJAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI JISTATCS TOUKON UX MePECCUCHUS.

HaxoauTh moj00HbIE TPEYTOIBHUKA Ha TOTOBBIX YePTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha I0JJOOHBIE TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJIHLCTBA C UCIIOJIH30BAHUEM
MPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
[Ipumenenue IIpyuMeHSATH OJY4YEHHbBIC 3HAHUS TIPU PELICHUN
noioous r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMMTBCH ¢ HCTOPHEN pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIN CMBICII.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mioniaau puryp, n300paxEHHbIX HA KJIETYATOM

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A
BCIIOMOTaTEJILbHOU
IO

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIumc/siTh MJI01a1 Pa3IMYHbIX MHOTOYTOJIBHBIX (UTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
coziepKaHuEM

Teopema ITudaropa u
HayaJia TPUrOHOMETPUHU

10

Teopema I[Tudaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia MpSMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3zoBars e

B [IPAKTUYECKUX BBIYUCIEHUSX.

@ opmMyJHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIUN OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTH.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH OJy4eHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN
MPaKTUYECKUX 3aj1ay.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LUECHTPAJILHBIE YIJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu U
CEKYIINMU.
Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY)KHOCTEH, 001IIme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
pecypcoB, BIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 8 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IIOHATHA U | MEXIY pa3IMYHBIMHU YaCTIMH Kypca
METO0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 72
YACOB IO ITPOTPAMME
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9 KJIACC

HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. AUAroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKPY>KaIOIIEH
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHHEM MOJO0HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YHUCIIO.
DOU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
0 JBYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOW3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HaNpaBIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYeCKUil U GU3NYECKUI CMBICIIBI 3TUX ONEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIIPHOE IPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BbIuncasiTh CyMMY, Pa3HOCTB U CKAJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEICHUE I HAX0XKICHHUS
JUIMH U YTJIOB
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IIPUMEHECHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAMTH ypaBHEHHE MIPSIMON U OKPY)KHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYKHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIIBIO METOJ1a KOOPIUHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOTO KOA(DPHUITHEHTA TIPSIMON
U pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACIOIOKECHUS
IIPSMOMU.

IpuMeHATH KOOPAMHATHI IPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 33724, JJIsl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOZENEH peallbHbIX 3a/1au («METO] KOOPJIUHATY).
[Hoab30BaThCs 1151 HOCTPOCHUS U UCCIEOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

DopMyIMPOBATH OIPEICIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHCSI NOHATUEM JJIMHBI OKPYKHOCTH, BBGI[éHHBIM

C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOIAJel CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI U OCH CUMMETPUH MPOCTEHIINX PUTYD.
IIpuMeHATH MapayyIeIbHbIM IEPEHOC U CUMMETPHUIO IIPH
PEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh 111 HOCTPOEHUS U UCCIIEOBAHUIN
1U(POBBIC PECYPCHI

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alus 3HaHUH

[loBTOpEHHE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, TIPsIMAs, YTOI,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOJ0B KypcoB /-9
KJIaCCOB, 0000IIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHble U
IIEPIICHIUKYJISIPHBIC
IIpsIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannseie u
OIIMCAHHBIC
OKPY’KHOCTH
MHOI'OYTOJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YUeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, ApAILIIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]1y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA/1b, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSMOYTOJILHOTO Mapaljieenuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIEHUS TaHHBIX U PELICHU 3a7a4, B TOM YHCIIE

U3 IPYruX Y4eOHBIX MMPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3EM MEXAY pa3IMYHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO I peLIeHUs 3a1a4u.

PemaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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U OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenne o0umx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxkenus. [TomoOue.

CummeTpusi.
IInomane.
Beruucnenue
rororaaei. I imomtagn
MOI00HBIX (PUTYP.
JlexapToBbI
KOOPAMHATHI HA
IIJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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