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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi Kak OIMH M3 OCHOBHBIX pa3/I€NIOB IIKOJbHOM MaTEMaTUKH,
MMEIOIUNA CBOEH LEIbI0 00ECIeYUTh U3YyUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHW W B3aMMHOE pACIOJIOKEHUE, ONUPAEeTCsl Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUI0. LIeHHOCTh N3y4eHMs] TEOMETPUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs 3aKIIOYAeTCsl B TOM, UYTO OOYyYalOLIUMHCA Y4YUTCA
MIPOBOJUTH J0Ka3aTeIbHbIe paccyXIeHus, CTPOUTh JIOTUYECKUE
YMO3aKJIFOUEHHUs,  JIOKa3blBaTb WCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKACHHUS «OT MPOTUBHOTO,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIMPOBATH OOpATHBIE YTBEPKICHHUS.

Bropoli 1enpio M3yueHuss TeOMETPUM SBISIETCS MCIOJb30BaHHE €€ Kak
WHCTPYMEHTA MIPH PEIICHUHM KaK MaTeMaTUUYECKHX, TaK U MPAKTUYECKUX 3a/1ad,
BCTPEUAIOIIMUXCA B pealbHOM ku3HU. OOydaromuiicss [OJDKEH HaydyuThes
OMPEJIENUTh TEOMETPUUECKYIO (PUTYpPY, ONMHUCATH CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIOIIA]b 3E€MEIbHOTO YYacTKa, pacCcyuTaTb HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst Wi TpeOyeMble pa3Mepbl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAS JIUHUS B
U3ydeHur reomeTpuu. llpu pemeHun 3amady  NPAKTHYECKOTO XapakTepa
oOydJaroImuiicss YYUTCS CTPOMTh MaTeMaTHYeCKHMEe MOJEIM  peajbHBIX
KU3HCHHBIX CHUTYaIlMi, TPOBOJUTHh BBIYMCIICHUS U OIICHUBATh aJ€KBATHOCTH
MOJIYYEHHOT'0 pe3yybTaTa.

KpaitHe BakHO MOAYEPKUBATH CBSI3M T'€OMETPUU C JIPYTUMH YUeOHBIMU
npeaMeTaMHd, MOTHMBHPOBATH MCIOJIb30BATh OMPEACICHUS T'€OMETPHUUECKUX
buryp um MOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYEHHBIX YMEHUN B
¢usnke W TexHuke. DTU CBSI3M HauOoliee SIPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckue cooTHomeHus», «Mertox koopauHat» u «Teopema
[Tudaropar.

VY4eOnbiit kypc «l'eomeTpus» BKIIOUAET CIEIYIOIINE OCHOBHBIE pa3/eibl
compepxkanms: «l'eomerpudeckue Qurypel M uX CcBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOpPAMHATHI Ha IJIOCKOCTHY,
«BekTopb», «JIBUKEeHHS TII0CKOCTHY, «IIpeodpazoBaHust mog00uMs».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBomutcss 204 daca: B 7
Kkiacce — 68 yacoB (2 yaca B Hexmenwo), B 8§ kiacce — 68 yacoB (2 yaca B
Henmenwo), B 9  wimacce — 68 wyacoB (2 4Waca B HENEIIO).



COIAEPKXAHUE OBYYEHUSA 8 KJIACC

YereipéxyronsHuku. [lapauresorpamMM, €ro INpuU3HAKW U CBOMCTBA.
YacTHbie ciydad napajieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaaparT), HX
NpU3HAKKM W cBoicTBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA H
npusHaku. [IpsmoyrosbHas Tpaneuus.

Merton yaBoenus meauansl. LlentpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTrOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[lonobue TpeyroapHUKOB, Kod(ppuuueHt nonodbus. Ilpusnaku nomoOus
TpeYrojbHUKOB. [IpruMeHenne nogo0us Mpu peleHny NpakTUYeCKuX 3a1ad.

CaoiicTBa 1uiomaaeil reomerpuyeckux Guryp. @opmynbl Ijs MIIOMIAANA
TpeyrojibHUKa, MapajuiesiorpaMma, pomoba u tpaneiuu. OTHOILIEHUE MIoMaaei
NOJIOOHBIX QUTYP.

Beluncnenne miomaged  TpEeyroJbHMKOB M MHOTOYTOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune Tteopemsl [ludaropa npu pemenun
NPaKTUYECKUX 3a]a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yria MPSMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuueckue ¢GyHKIUU
yraoB B 30, 45 u 60°.

BnucanHble U IIEHTpaJIbHBIE YTJIbI, YTOJ MEXKIY KacaTeIbHOHM M XOPAOM.
Yrnel  Mexay XopAaamMu M CEeKyIIMMHM. BrucaHHble M ONHMCAHHBIE
YEeTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue IBYX OKpykHocTel. Kacanue
OKPY>KHOCTEM. OO6uue KacaTeJIbHBIC K IBYM OKPYKHOCTSIM.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUMCKOU
MAaTE€MAaTHK{, LEHHOCTHBIM OTHOLUEHHEM K JIOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKONM MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W pean3aluu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxAaHCKOTO oOOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa AaKTUBHOE YYaCTUE B PELIEHUU MPAKTHUYECKUX 3a]ay
MaTEMaTU4YECKON HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTUYECKOTO
0o0pa30BaHMs Ha MPOTSKEHUM BCEM JKU3HU JUIsl YCHEIIHOM MpodeccuoHaIbHOMN
JESITEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBUAYAJIBHONH TPACKTOPUM OOpa30oBaHMS M KU3HECHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, pPEUICHUH, pacCyKICHUIH, YMEHUIO BUAETbH
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaluell B JACATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
NpeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKA, IPUPOIbI
U 00l1ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKH Kak c(epbl YeloBEeYeCKOU
NEATEIIbHOCTH, DTAIlOB €€ Pa3BUTUA U 3HAYMMOCTH I Pa3BUTHS LMBUIN3ALINH,
OBJIAJICHUEM SA3BIKOM MATEMaTUKM MW MAaTEeMaTUYECKOM KYJIbTypOH Kak
CPEACTBOM  IIO3HAHMS  MHpA, OBJIAJACHUEM IPOCTEHIIMMHU  HAaBBIKAMU
HCCIIEI0BATEIbCKON NESTENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MATEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHEHTAIIMEN HAa NPUMEHEHHE MATEMaTUYECKUX 3HAHUM I PELICHUs
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJBbHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanTranmus K M3MEHAKWINMMCH YCJIOBHAM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4e€pe3 MPaKTHUYECKYIO NESITEIbHOCTh, B TOM
Yucjie YMEHUE YUYMUThCS Yy JAPYruX IJioJed, npuodperaTh B COBMECTHOM
NeATeIbHOCTH HOBBIC 3HAHUS, HABBIKW U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopMynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTax W SIBICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh ACHUIIUTHI COOCTBEHHBIX 3HAHUU H
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbI€ PEIICHUS] U JAeHCTBUSI, (HOPMYIUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue 1ecTBUA:

® BBISBIATH u XapaKTeprU30BaTh CYIIIECTBCHHBIC NpHU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOMICHUH MEXIy MOHSATHUSIMH,
dbopMynHpoBaTh ONpEEICHHs MOHATUN, YCTAHABIUBATh CYIIECTBEHHBIH
npu3HaK KiacCU(UKAIMU, OCHOBAHUS [JIsi O0OOIIEHUS W CpaBHEHUS,
KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

® BOCIpPUHUMATh, (OPMYIUPOBaTH U MPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEpJUTEIbHbIE W OTpUIIATEIbHbIC, €AMHUYHBIC, YaCTHBIE M OOIIHeE,
YCIIOBHBIE;

® BBIIBIISITH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBOpeunss B (akTax, JaHHBIX, HAONIOACHHUSIX M YTBEPKICHUSX,
npenjaratb  KpUTEpUU  [JI  BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHI;

® JenaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKHU, NETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMAaTHYECKUX YTBEPKIACHHUH (TPSMbIE U
OT  MPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIC
JI0Ka3aTeIhCTBA MaTeMaTHUECKUX (haKTOB, BBICTpAaUBaTh apryMEHTAIIHIO,
NPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXaeHus;

e BBIOMpATHh croco0 pemieHust y4eOHON 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaWOOJIEe MOAXOMAMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

® WCIIOJIb30BATh BOMPOCH KAK MCCIIEIOBATEIILCKANA HHCTPYMEHT MTO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHUE, MPOOIeMy,
CaMOCTOSITETTHO YCTAHABJIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

® TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIOXHBINA
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWUE IO  YCTAaHOBJICHHIO



OCOOCHHOCTEM MAaTEeMaTUYEeCKOr0 OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEX]ly COOOM;

caMOCTOsITeIbHO  (OpPMYyJIHUPOBATh  OOOOIIEHUS W BBIBOABI IO
pe3yibTaTaM TMPOBEAEHHOTO HAOJIONCHUS, WMCCICIOBAHUSA, OIICHUBATH
JIOCTOBEPHOCTH IMOTYUYEHHBIX PE3YIHTaTOB, BBIBOJAOB M 0000IICHNUI;
IIPOTHO3UPOBATh BO3MOYXKHOE PAa3BUTHE TPOIECCA, a TAKKE BBIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh M HW3OBITOYHOCTH HH(OpPMAIUU, ITAHHBIX,
HEOOXOAUMBIX JIJIsl pelIeHUs 3a1a4H;

BBIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH
uH(OpPMaIIUIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh GOpMy MpeacTaBieHUs WHPOpMAIMKM M WUIIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMu, JuarpaMmMaMu, WHOW Tpadukod u ux
KOMOWHAIIMSIMHU;

OIICHUBATh HAJEKHOCTh MH(MOPMALUM TI0 KPUTEPHUSIM, MPEIAIOKEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHMMATh W (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH H LIEJISIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX W IMTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHECHUS 10
XOJy PEIICHUS 3a]1a4l, KOMMEHTHPOBATH ITOJTYYCHHBIA PE3YIIbTaT;

B X0Jic OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIacMOM
TEMBI, TPOOJIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBaTh HMJIEU, HAlleJICHHbIC
Ha TOUCK PEIICHUS, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH
IPYrUX YYacTHUKOB JMajora, OOHAapyXKHBaTh pa3iU4he€ U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme dopMyaupoBaTh pa3HOIIACHs, CBOH
BO3paKCHHUS;

NPENCTaBIsATh  pe3yJbTaThl  pPEIICHUs  3a]add,  JKCIIEPUMEHTAa,
UCCICIOBAHUS,  IPOEKTa, CaMOCTOATEIIBHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI € Y4€TOM 3aJa4 TMpe3eHTAllMd ¥  OCOOEHHOCTEH
ayJIMTOPHH;

NOHMMAaTh U  HUCIOJb30BaTh  MPEUMYINECTBA  KOMAaHIHOW  H
UHAUBUAYaTbHON paboThl MpU PEIICHUH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OPUHUMATh  1€b  COBMECTHOM  JIESITENbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHON paboThl, pacmpenensTh BUAb PadoT,
JIOTOBAPHUBATKLCS, 00CYKIATh MPOIECC U PE3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBI€ IITYpMBI M JPYTHE), BBIIOJIHATH CBOIK YacThb
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ibl, OIICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOIMMN MPOAYKT IO
KpUTEpUSIM, CPOPMYITUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, alTOPUTM PEIICHUS 3aJa4u (WU ero
4acTh), BBIOUPATH CIMOCOO PEHICHUS] ¢ YYETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATh
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUU.
CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJVICKT:

® BIANETh CINOCO0AMHM CaMOIPOBEPKH, CAMOKOHTpPOJsSL Tpoliecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

® MpPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIIECHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YbTaTA ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS WU HEIOCTHKCHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K konny oOyuyenuss B 8 kjacce oOydaroUIuiicsi MOJYYUT CHEAYIOIINE
IPEAMETHBIE PE3YJILTATHI:

Pacno3HaBaTh OCHOBHBIE BH[bBl YETBIPEXYTOJBHUKOB, WX 3JEMEHTHI,
N0JIb30BAThCSI UX CBOMCTBAMM IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKHU MEPECEUEHUS MEAUAH TPEYroJbHUKA (LIEHTpa
Macc) B pEIlIeHUH 3a]1ay.

Brnanerp moHATHEM CpelHEW JMHUM TPEYroJbHUKA W  Tpamnenuu,
NPUMEHATh UX CBOMCTBA MPU PELICHUHM T'€OMETpUUYEcKuX 3anaad. [lonb3oBaThCs
TeopeMor Pasreca U TEOPEMO O MTPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX
IUIS peLIEHUS IPAKTUYECKUX 3a7ad.

[IpuMeHATh  mpu3HaKM  NOAOOMS  TPEYroJbHUKOB B PEILIEHUU
reOMETPUYECKHUX 3a1ad.

[Tonp3oBatbess Teopemoit Ilugaropa s pemieHuss Te€OMETPUYECKUX U
OpakTH4YeCKuX 3anad. CTpoUTh MaTEMaTUYECKYH0 MOZENIb B IPAKTUYECKHX
3a/layax, CaMOCTOATENBHO JelaTh YepéX M HaXOIUTh COOTBETCTBYIOLIUE
JUIMHBI.

Bnagete NOHATHAMM CHHYyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO  TpeyrojbHuKa. llomp30BaTbcsi 3TMMM  HOHATHAMM IS
pELICHNS IPaKTUYECKUX 3a4ad.

Bbruncnsate  (pazauuHbBIME - cioco0aMu) IUIOMIANb TPEYroJdbHUKA U
IUIOIIAM  MHOTOYTOJIbHBIX  ¢uryp  (monb3ysick, TA€  HEO0XOAUMO,
KaJbKyJIATOpOM). IIpUMEHATH MOyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Branerp NMOHATUAMH BIIMCAHHOIO M LEHTPAJIBHOIO YIJIA, MCIIOJIb30BAaTh
TEOPEMBbl O BIMCAHHBIX yrjiaxX, yridax MeXIy XOpAaMH (CEeKyIIUMH) U YIJIe
MEX1y KacaTelIbHOM U XOPJAOW MPU PEIIEHUU T€OMETPUUECKUX 3a7a4.

Brmagerp 1NOHATMEM  ONMCAaHHOTO  YETBIPEXYTOJIBHUKA, IPUMEHSTh
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PEIICHUU 3a/1a4.

IIpuMeHATh IONyYEHHBIE 3HAaHUS HA MPAKTUKE — CTPOUTHh MATEMAaTHYECKUE
MOJENN JUIs 3aJad pEaJbHOM JKU3HU M IPOBOJMTH COOTBETCTBYIOILME
BBIUMCIICHUST C TPUMEHEHHEM IOA00MS W TPUTOHOMETPUH (IONB3YACH, TIE
HE00X0 MO, KQJIBKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

KoaunuyecTBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LH(ppPOBbIE)

KonTtpoJbHbie
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCYPChI
padoTsI
1 YeThIpEXYyroJIbHUKN 12 1 bubnuoreka L{OK https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPLIMOHAIBHBIX OTpe3Kax, MOJ00HbIE 15 1 bubnuoreka L{OK https://m.edsoo.ru/7f417e18

TPEYroJIbHUKHU

IImomans. Haxoxnenue miomanei
3 TPEYroJIbHUKOB U MHOTOYTOJILHBIX (PHUTYP. 14 1 bubnuotexa [{OK https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp

T IT
4 copema [ludaropa i Hasiana 10 1 bubnmorexa [{OK https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUU

VYriasl B OKpY>KHOCTH. BriricanHbie u

OTHMCAHHBIC YETHIPEXYTOIbHUKH.
5 pexyr 13 1 bubmuoreka I{OK https://m.edsoo.ru/7f417e18
KacarenbHblie kK OkpyxHOCTH. Kacanue

OKPY)KHOCTEH

6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 6
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IHOYPOYHOE IINIAHUPOBAHHUE 8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
i | Towa ypora beero | Kommpomae | na woyemn | ORI
padoTsbI pecypesI
[Tapannenorpamm, ero Npru3Haku U CBOKMCTBA 1 1 Hepens https://m.edsoo.ru/f9b299d8
[TapamrenorpaMM, ero nNpu3HaKy U CBOMCTBA 1 1 Hepena https://m.edsoo.ru/dddcdd25
[Tapannenorpamm, ero Npu3HaKu U CBOKMCTBA 1 2 Hepens https://m.edsoo.ru/77fd6d1d
YacTtHble citydau MmapajiesorpaMMoB
4 (IpAMOYTOJILHUK, POMO, KBaJpaT), UX MPU3HAKU U 1 2 Hepena https://m.edso0.ru/94c93461
CBOWCTBA
YacTtHble citydad MmapaijiesorpaMMoB
5 (TIpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKHA U 1 3 Hepens https://m.eds00.ru/51911786
CBOICTBa
YacTtHble cirydau MmapaijiesorpaMMoB
6 (IpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX MPU3HAKH U 1 3 Hepens https://m.edso0.ru/27256434
CBOICTBa
Tpaneuus 1 4 Hepens https://m.edsoo.ru/8ef16498
PaBHOOOKAS 1 MPSIMOYTOJIBHAS TPATICITUN 1 4 Hepens https://m.edsoo.ru/1b7b3ea8
PaBHOOOKAs U IPAMOYroJIbHAS TPANICITUH 1 5 Hepena https://m.edsoo.ru/be3cc4dc
10 | Meton ynBOEHUSI MeIUAHBI 1 5 Hepens https://m.edso0.ru/987cb6e8
11 | LenTpasibHast CAMMETPHS 1 6 Hepens https://m.edsoo.ru/9fb2aace
12 | KonrposasHas pabota no reme "YeTbIpéXyroabHUKH" 1 1 6 Hegenn https://m.edso0.ru/144684c5
13 Teopema dasteca i TeopeMa 0 MPOMOPUIOKATHHEIX 1 7 Hepens https://m.edsoo.ru/1f164baa
OTpe3Kax
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14 | Cpennsist AMHUS TPEYTOJIbHUKA 1 7 Hepens https://m.edsoo.ru/5caa551b
15 | Cpennsist TMHUS TPEYTOJIbHUKA 1 8 Hepens https://m.edsoo.ru/27335f97
16 | Tpaneuws, e€ cpeaHsist TUHUAS 1 8 Hepena https://m.edsoo0.ru/e4935643
17 Tpaneuus, €€ cpeaHss JINHUS 1 9 Hepens https://m.edsoo.ru/43c7b651
18 | IlponopunoHaIbHBIE OTPE3KU 1 9 Hepena https://m.edsoo.ru/4d3cd568
19 | IlponopunoHaIbHBIE OTPE3KU 1 10 Hepena https://m.edsoo.ru/537cf2b8
20 | LlenTp Macc B TpEYroJbHUKE 1 10 Hepens https://m.edsoo.ru/5cfd32c4
21 | IlomoOHBIE TPEYTOIBHUKA 1 11 Hepens https://m.edsoo.ru/de9d4f1f
22 | Tpu npu3Haka noa00us TPEyroJbHIUKOB 1 11 Hepenn https://m.edso0.ru/3d9d8817
23 | Tpu npu3Haka noa00us TPEYroJIbHIUKOB 1 12 Hepenn https://m.edsoo.ru/65d233dd
24 | Tpu npu3HaKa Noa00Hs TPEYroJILHIUKOB 1 12 Hepena https://m.edsoo.ru/2ab3b872
25 | Tpu npusHaka moao0us TpeyroJbHUKOB 1 13 Hepena https://m.edso0.ru/a87287f2
26 Tpunenenie o105 MpH PELICHHH MPAKTHHECKIX 1 13 Hepena https://m.edsoo.ru/4a8cbfdf
3aau
27 Kourpousraz I,?a60Ta o Teme "Tlono0uELe 1 14 Hepena https://m.edsoo.ru/f5573351
TPEYroJbHUKU
28 CpoiicTBa TIOMIaACH reoMeTprUIecKuX Guryp 1 14 Hepena https://m.edsoo.ru/dcec5b8c
29 DopMyJTBI AUTA IO/ TPEYTOTLHHKS, 1 15 Hepena https://m.edsoo.ru/b91f44ea
napajuiesorpamma
30 (DOPMYTEI ISt IO TPEYTOTBHITKA, 1 15 Hegenn https://m.edsoo.ru/d58d8422
napasiesorpamMmma
31 f;;iﬁig;fg;?&;maﬂﬂ TPEYTOJIbIIKA, 1 16 Hepena https://m.edsoo.ru/d1c6cfs5h
32 Dopmyibl ISl TUIOLIAANA TPEYTOJIbHUKA, 1 16 Hepens https://m.edso0.ru/958e8498
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napajjiejaorpaMmma

q)OpMy.]II)I IJid rJiomaan TpeyrojbHuKa,

33 Hapamenorpava 1 17 Hepens https://m.edsoo.ru/2e5a5e9d
34 | BeruucieHnue miomaaei CIoXHbIX Guryp 1 17 Hepens https://m.edsoo.ru/c19ff29¢
35 | [lmomramu puryp Ha KieTyaTo Oymare 1 18 Hepens https://m.edsoo.ru/c67fd599
36 | [Lmomramu moaqo0HBIX GUTYD 1 18 Hepens https://m.edsoo.ru/dclel62f
37 | [Inomamyu mogoOHBIX Guryp 1 19 Hepena https://m.edsoo.ru/1b83b7d3
38 | 3amgaum ¢ MPaKTUYECKUM COJIEPKaHUEM 1 19 Hegenn https://m.edsoo.ru/7a6abeed
39 | 3agaum ¢ MPaKTUYECKUM COJICPKaHUEM 1 20 Hepenn https://m.edsoo.ru/e1fab379
40 E:iehz{::a:ﬁ;:;;ionizz Merosa 1 20 Hepensa https://m.edsoo.ru/f8fbc711
41 | KontponsHas padota o teme "Ilnomans" 1 21 Hepensa https://m.edsoo.ru/4247ccd7
42 | Teopema ITudaropa u e€ mpumeHeHne 1 21 Hepenn https://m.edsoo.ru/1de9988f
43 | Teopema ITudaropa u e€ mpumeHeHne 1 22 Hepenn https://m.edsoo.ru/e8c9529b
44 | Teopema [Iudaropa u e€ npumeHeHue 1 22 Hepenn https://m.edsoo.ru/da7f91dc
45 | Teopema ITudaropa u e€ mpumeHeHne 1 23 Hepenn https://m.edsoo.ru/6a4fd62b
46 | Teopema Iludaropa u e€ mpumeHeHne 1 23 Hepenn https://m.edsoo.ru/398e21a6

Omnpenenenre TPUTOHOMETPUUYECKUX (PyHKINH
47 | OCTPOTO YA HIPAMOYTOIBHOTO TPEYTOILHIES, 1 24 Hepenn https://m.edsoo.ru/5f57859b

TPUTOHOMETPHYECKHUE COOTHOILLICHUS B

MPSIMOYTOJIbHOM TPEYrOJIbHUKE
48 | OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO 1 24 Hepens https://m.edsoo.ru/3a89df6a
49 | OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO 1 25 Hepens https://m.edsoo.ru/12127fcl
50 | OcHOBHOE TPUTOHOMETPHYECKOE TOKIAECCTBO 1 25 Hepens https://m.edso0.ru/15d3c665
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KonTpomnsnas padora o Teme "Teopema [udaropa

o1 " 26 Hepens https://m.edsoo.ru/22adb816
Y Havyajia TPUTOHOMETPHUHU
Brnucannslie 1 ieHTpabHBIE YIJIbL, YTOJI MEXK

52 . Hertp . T T Y 26 Hepensa https://m.edsoo.ru/83f3e14d
KacaTeJIbHOU U XOpJI0H
Brnucannblie U ieHTpalbHEBIE YIIIbI, YOI MEX

53 . HEHTp N yr T y 27 Hepens https://m.edsoo.ru/49a5642c
KacaTeJbHOU U XOpJI0i
Brnucannblie U ieHTpalbHEBIE YIIIbL, YOI MEXK

54 . HEHTp . yr T y 27 Hepensa https://m.edsoo.ru/bec6aabe
KacaTeJbHOU U XOpJI0i

55 | Yruel Mexay XOpJamMu U CEKYITUMU 28 Hepensa https://m.edsoo.ru/d25ba946

56 VYTl MeXIy XOpIaMu U CEKYIIUMU 28 Hepena https://m.edsoo.ru/85bb8b6e
BrricanHbIE U OITHCAHHBIE YETHIPEXYTOJbHUKH, UX

57 . pexyr 29 Hepensa https://m.edsoo.ru/72d2d56¢
MPU3HAKK U CBOMCTBA
BrrcanHble ¥ ONMMCAHHBIE YETHIPEXYTOJIBHUKH, UX

58 . pexyr 29 Hepensa https://m.edsoo.ru/5d95fale
MIPU3HAKK U CBOMCTBA
BriricanHbIE ¥ OITMCAHHBIE YETHLIPEXYTOJbHUKH, UX

59 N pexyr 30 Hepensa https://m.edso00.ru/857c578b
MPU3HAKK U CBOMCTBA
[IpuMeHeHre CBOMCTB BIIMCAHHBIX U OMTUCAHHBIX

60 | 4eTBIPEXYTrOJBHUKOB MPHU PEIICHUH T€OMETPUUECKHUX 30 Hegens https://m.edsoo.ru/c753c21a
3a1a4
[IpuMeHeHre CBOMCTB BIIMCAHHBIX U OMTMCAHHBIX

61 | 4eThIpEXYTrONbHUKOB MPU PEIICHUH T€OMETPUIECKHIX 31 Hegens https://m.edsoo.ru/77caflad
3a1a4
BzanMHOE pacmosioskeHne JByX OK HOCTEH,

62 p AIBYX OKRpYH 31 Hepensa https://m.edsoo.ru/22357ffa
00I11e KacaTelbHbBIE

63 | Kacanue okpyxxHocTel 32 Hepena https://m.edsoo.ru/9ddff952
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KonTpomnpHas paborta o Teme "YTibl B

64 | okpyxHOCTH. BriicaHHbIC U OTIICAHHBIE 1 32 Hepens https://m.edsoo.ru/f319755d
YeThIPEXYrOJbHUKN"
IIo %

65 PTOPCHHE OCHOBHBIX TIOHATHH I:I METOZOB KypeoB 1 33 Hepena https://m.edso0.ru/2359e41e
7 u 8 Kj1accoB, 0000I1IeHNE 3HAHUN
IloBTOpEHME OCHO i

66 BTOPCHHUE OCHOBHBIX TIOHATHH I:I METONOB KypeoB 1 33 Hepensa https://m.edsoo.ru/73d61fd9
7 u 8 Ki1accoB, 0000IIeHNE 3HAHUN

67 | UToroBast KOHTpOJBbHAS paboTa 1 34 Hepena https://m.edsoo.ru/7482fa88
I N

68 OBTOPCHHE OCHOBHBIX TIOHATHH PVI METOINOB KYpCOB 1 34 Hepens https://m.edso0.ru/e464967b
7 u 8 Ki1accoB, 0000IIeHNE 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBI (8 KJIACC)

Konx nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJIBHOﬁ MporpaMmmbIl

pe3yJbTara OCHOBHOT'0 0011Iero 00pa3oBaHus
6 I'eomerpust
6.1 PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS MX CBOWCTBAMU IPHU
' pELICeHUH T€OMETPUUECKUX 3a/1a4

6.2 [IpumeHsTh CBONMCTBA TOUKU NEPECEUSHMSI METUaH TPEYroJibHUKa (LIEHTpa Macc) B pElICHUU 3a1a4
Brnagery nousTHEM cpeAHEN JTUHUM TPEYrojibHUKA W Tpaleluu, MPUMEHSATh UX CBOMCTBA MPU PELICHUU

6.3 reomeTpuueckux 3aaad. [lonb3zoBaTeca Teopemont daneca U TEOPEMOM O NMPONOPUUOHAIBHBIX OTPE3Kax,
MPUMEHSTH UX JJIS1 peHICHUS MPAKTUYECKUX 3a1a4

6.4 IIpuMeHsATh IpU3HAKHU 110100US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUUECKUX 3a1a4
[Tonws3oBatbest Teopemoit [ludaropa st pemeHuss TEOMETPUUYSCKUX W MpakTHUeckux 3amad. CTpouTh

6.5 MaTeMAaTUYECKyI0 MOJIENb B IPAKTHUECKUX 3aJadaX, CaMOCTOSITENIBHO JejaTh 4epTéK M HaXOAUTh
COOTBETCTBYIOLIUE JUTUHBI

6.6 Bnaners NOHATUSAMHM CHHYyca, KOCHMHYCa M TaHI€HCAa OCTPOrO Yrja IPSMOYTOJIBHOTO TPEYroJbHUKA.

' Ilosib30BaThCsl STUMHU MOHATHAMMU ISl PELICHUS IPAKTUYECKUX 3a7a4

Bbruucnare (pa3nuuHeIMU crocoOamu) IUIOINA[b TPEYTOJIbHUKA W IUIOIIAAM MHOTOYTOJIBHBIX (DUTYp

6.7 (monb3ysich, re HEO0OXOAUMO, KaIbKyIATOpoM). IIpuMeHSTh moiyyeHHble YMEHHUS B MPAKTUUYECKUX
3agayax
Bnaners MOHATHSAMHU BINHCAHHOTO W LIEHTPAIbHOIO YIJa, UCHOJIb30BATh TEOPEMBI O BIMCAHHBIX YIJIax,

6.8 yriax Mexay XopJaMH (CeKyllMMH) M yIrjle MeXIy KacaTelbHOW M XOpAOM Npu pelieHuH
TEOMETPUYECKUX 3a/1a4

6.9 Brnagerp  NOHATHEM  ONMCAHHOTO  YETBHIPEXYTOJIbHMKA, INPUMEHATh  CBOMCTBA  ONMCAHHOIO




YETBIPEXYTOJIBHUKA [IPU PELLICHUH 3a/1a4

6.10

[IpuMeHATH MONMy4YeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTH MAaTEMAaTUYECKHE MOJEIIHN Ul 3a/1a4 peajJbHON
KU3HU M TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOJ00US U TPUTOHOMETPHUH

(Tmonb3ysch, rae He00X0IMMO, KabKYIISITOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA (8 KJIACC)

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerslpéxyrosubHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

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

6.3 Tpanenus, paBHOOOKast Tpanenus, €€ CBOWCTBA U Npu3HaKku. [IpsMoyroapHas Tpanenus

6.4 Meron yasoenus meauansl. LlenTpanbHas cummetpus. Teopema Daiieca u Teopema 0 MPONOPIUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEeYroJabHUKa U Tpanenuu. L{enTp mMacc TpeyroyibHuKa

6.6 [Togo6ue TpeyroapHuKOB, Kodpduument nomodus. [Ipusnaku nomoOus TpeyroiabHHKoOB. [IpumeHeHune momoOus mnpu
' pElIeHUH TPAKTHYECKUX 3a/1a4

6.7 dopMyITbl IS TUIOIIAAA TPEYroJIbHUKA, TTapajlieiorpaMma, poM0a U Tparemnuu

6.8 CaoiicTBa Tuomnaae reomerprudeckux puryp. OTHOIIEHNE TUIOMIAACH TIOT0O0HBIX GUTYD

6.9 Boruncnenue miomasneil TpeyroJbHUKOB U MHOTOYTOJILBHUKOB Ha KJIE€T4aToi Oymare

6.10 Teopema IIudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnr NpakTUUSCKUX 3a/1a4

6.11 CuHyc, KOCMHYC, TAH['€HC OCTPOrO yrijia MpsSMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
' Tpuronomerpudeckue ¢yHkiuu yriaoB B 30°, 45° u 60°

6.12 Brrcannble v HEHTpaNbHBIC YIJIBI, YTOJ MEXY KacaTeIbHOU U XOPAOH. YTIIbI MEKIY XOPJAaMU U CEKYIIUMHU

6.13 Brrcannblie v onMCaHHbBIE YETHIPEXYTONbHUKU

6.14 BsaumHoe pacnonoxeHnue 1Byx okpyxHocteil. Kacanue okpyxHocteld. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM




INPOBEPAEMBIE HA OI'3 IIO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Kox
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHONH MPOrpaMMbl
OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBarh MOHATUAMH: MHOKECTBO, MIOJIMHOKECTBO, OIIEpPAI[UM HaJl MHOXECTBAMHU; YMEHUE OIIEpUPOBATh
MOHATUAMM: Tpad, CBSI3HBIA Tpad, AepeBO, IUKI, MPUMEHSTh UX IPH pEHIeHUH 3aJady; YMEHHME HCII0JIb30BaTh
rpaduyueckoe MpeACTaBICHNE MHOXKECTB JUIsl ONMUCAHUS PEajbHBIX MPOIECCOB U SBJIECHUM, NMPU PEUICHUM 33/Ja4 U3
JIPYrux y4eOHbIX IPEeIMETOB

YMeHne omnepupoBaTh TMOHSATHUSIMH: OTpEIEICHUE, aKCHOMa, TEeOpeMa, JIO0Ka3aTelbCTBO, YMEHHE paclo3HaBaTh
WCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, TIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS W OTPUIIAHUS
BBICKA3LIBaHUN

YMeHnue onepupoBaTh NOHATUSMU: HATYpaJbHOE YHUCIIO, IPOCTOE U COCTABHOE YHCIIO, AETUMOCTb HATypallbHbIX YHCET,
MPU3HAKU JIETMMOCTH, IIeJI0€ YHUCII0, MOAYNb YKciia, OOBIKHOBEHHAsI APOOb U JIeCATHUYHAs IpOoOb, CTAaHIAPTHBINA BH]I
Yyclla, pallMOHANIBHOE YHCIIO, UPPALMOHANIBHOE YHCIIO0, apu(METHUECKUN KBAAPATHBIN KOPEHb; YMEHHUE BBIOJHATH
NEUCTBUS C 4YMCIaMH, CPaBHUBATh W YMNOPSJIOYMBATH YHUCIA, MPEJICTaBIATh YUCIA HA KOOPIMHATHOW MPSIMOH,
OKPYTJISTh YKCIIa; YMEHHUE JIeaTh NPUKUIKY U OLEHKY pe3yabTaTa BbIUMCICHHMA

YMeHue omnepupoBaTh MOHATUSMU: CTENEHb C IENbIM I[OKa3zaTeneM, apuMeTHyecKuil KBaJpaTHBIA KOPEHb,
MHOTOYJIEH, anrebpanydeckas ApoOb, TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypallbHOM CTeNeHH OOJbllle €IUHUIIBL;
YMEHHE BBINOJHATH pacuéTel 1o (opmynaMm, MpeoOpa3oBaHMs LETbIX, APOOHO-PAIMOHATBHBIX BBIPAKEHUA H
BBIPKEHUN C KOPHIMH, pa3ioKeHHE MHOTOUJIEHA HA MHOXKUTENH, B TOM YHCIIE C UCIIOJIb30BaHUEM (POpMYIT pa3HOCTH
KBaJIpaTOB U KBaJipaTa CyMMbI U Pa3HOCTH

YMmenue OIICpHUPOBATH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C OJIHOH nepeMeHHoﬁ, YHCJIIOBOC HEPABCHCTBO,
HCPABCHCTBO C HepeMeHHOﬁ; YMCHHUC pPCIIATh JIMHEWHbIE U KBaJApPATHBIC YpPaBHCHU, I[pO6HO-paI_II/IOHaJ'IBHHe




YPaBHEHUS C OJHOM IIEPEMEHHOM, CHCTEMbI JIBYX JIMHEHHBIX YPABHEHUM, JINHEWHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHbIC W JIPOOHO-pAIlOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YHWCIE TPH pPEIICHUH 3ajad U3
APYIMX NPEIMETOB M INPAKTUYECKUX 3aJa4; YMEHHE HCIOJb30BATh KOOPAMHATHYIO IPSAMYI0 M KOOPIMHATHYIO

IJIOCKOCTD JJIs1 M300pakKeHUsI peIlICeHUH YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (YHKUMS, rpapuk QyHKUIUH, HYIH (YHKIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEXYTKA BO3pacTaHUs, yObIBaHUs, HauOoJsblliee M HaUMEHblIee 3HaueHus (YHKIUU; yYMEHHE OIEepUpOBaTh
MOHATHSAMM:  TIpsMasi  NPONOPLHOHAIBHOCTh, JIMHEHHass  (QyHKOUS, KBagpaTuuHas (QyHKUus, oOpaTHas
MIPOMOPLIMOHAIBHOCTb, Tapabojia, runepodosa; yMEeHHE CTPOUTh Ipaduku (YHKIHUN, HCMOIb30BaTh Ipaduku AJs
OTIpeJIeNIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pelIeHUs 3a]a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U peanbHON

KHU3HU; YMCHHC BbIPpAXKATh Q)OpMy.HaMI/I 3aBHUCHUMOCTH MCXK Y BEJIMYNHAMU

YMeHue onepupoBarh MOHATUSAMU: MOCIENOBATEILHOCTD, apu(pMeTHUeCKasi U FreOMeTpUUecKas MPOTPECCUH; YMEHUE
WCII0JIb30BaTh CBOWCTBA MOCJIEN0BATENbHOCTEN, (POPMYIBI CyMMBI M OOIIEro 4jieHa MPU PeUIeHUH 3a/1ad, B TOM YHCIie
3a/1a4 U3 APYrux yuyeOHbIX IPEIMETOB U PEaTbHOM KUZHU

YMeHue pemiath 3a1a4il pa3HbIX TUIOB (B TOM YMCIIE€ HA MIPOLEHTHI, A0 U YacTH, ABWKEHUE, padoTy, IEeHy TOBapOB U
CTOMMOCTH MOKYIIOK M YCJIYT, HaJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBJICHUS JIMYHBIMUA U CEMEUHBIMH (PMHAHCAMM); YMEHHE
COCTaBIIATh BBIPAXKEHHS, YpPAaBHEHMs, HEPABEHCTBA U CHCTEMbI MO YCIOBHUIO 3aJlauM, HCCIEN0BATh IOJYyYEHHOE
pelIeHre U OLIEHUBATh PaBIONOJ00HOCTD MOJYYEHHBIX PE3y/IbTaTOB

YMeHue ornepupoBaTh MNOHATUAMU: (Urypa, TOYKa, OTPE30K, MpsAMas, Jyd, JOMaHas, yroy, MHOTOYTOJbHUK,
TPEYrOJbHUK, PaBHOOEIPEHHBII KM PaBHOCTOPOHHHM TPEYrOJbHUKH, MPSMOYTOJIbHBIA TpPEyrojlbHUK, MeEIHaHa,
OucceKTpuca M BBICOTA TPEYroOJIbHUKA, YETHIPEXYTrONbHUK, MMapajjiesiorpaMM, poMmO, MNpSAMOYTOJIbHUK, KBajpar,
Tparneuus; OKpyKHOCTb, KPYT, KacaTeabHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypamMH; YMEHHUE pelIaTh 3a/1a4u, B
TOM YHCIIE U3 MOBCEAHEBHON KU3HU, HAa HAX0XKICHUE F€OMETPHUUECKUX BEJIMYMH C MPUMEHEHHEM M3YyYCHHBIX CBOICTB

¢buryp u gpaxron
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YMeHue omnepupoBaThb MOHATUSAMH: PAaBEHCTBO (UIYp, paBEHCTBO TPEYroJbHUKOB; MApalleIbHOCTh H
NEPIEHANKYISIPHOCTh MPSMBIX, YTOJI MEXAY NPSIMbIMH, NMEPHEHIUKYISp, HAKIOHHAas, MPOeKuus, rnopoodue ¢uryp,




110/100HBIE TPEYrOJIBHUKH, CAMMETPHS OTHOCUTEIBHO TOUKU U MPSMON; YMEHHE PACIO3HABATh PABEHCTBO, CUMMETPHIO
1 iofo6ue Guryp, MapayuIeIbHOCTh U NEPIEHINKYIIPHOCTD MPSIMBIX B OKPY)KAIOLIEM MHPE

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSHUE, YroJl (BEJIMYMHA YIJla, CHHYC U KOCUHYC YIJla TPEYroJIbHUKA),
TUTOIIA/b; YMEHHE OIICHWBATh Pa3Mephl MPEAMETOB M 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE MPUMEHSITH (HOPMYITbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIbBHUKOB, JJIMHBI OKPYXHOCTH U IUIOUIAAM Kpyra, o0beMa MpsSMOYTOJIbHOIO
rapajuieJenuIea; yMEHUe NPUMEHATh IPU3HAKN PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopeMy [ludaropa, TpuroHomMeTpudecKkie COOTHOIIECHHUS IS BBIYMCIEHUS IJIMH, PACCTOSHUM, MJIo1aaen

12

YMmenue wn3o0paxaTh IJIOCKHE (UIYpbl U MX KOMOWHALMM, MPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C IOMOUIBIO

I-IepTé)KHBIX HHCTPYMCHTOB U DJICKTPOHHBIX CPCIACTB IO TCKCTOBOMY WJIIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHHne omnepupoBaTh MOHATUSIMH: TPSIMOYTOJbHAs CHCTEMa KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, CymMMa
BEKTOPOB, MPOM3BE/ICHNE BEKTOPA HA YMCIIO, CKAIIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHE UCIOJIB30BATh BEKTOPHI U
KOOPJUHATHI JUIs MPEACTABICHUS JaHHBIX U PEIICHUs 3a/1a4, B TOM YHCIIEe U3 IPYTUX Y4E€OHBIX MPEIMETOB U pealbHON
AKUZHU

14

YMeHue onepupoBaTh MOHATUSMHU: CTOJOMKOBBIE W KPYroBbI€ IUArpaMMbl, TaOMUIBL, cpenHee apudMeTHdeckoe,
MeraHa, HanOoJblllee U HauMEeHbIIee 3HaYeHUs, pa3MaxX YMCI0BOro Habopa; yMEeHUe U3BIeKaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(OPMALIMIO, TMPEACTABICHHYI0 B TaOiHWIlaX W Ha JauarpamMmax, OTpPaXKalolIyl0 CBOWCTBAa U
XapaKTePUCTUKHU PEAbHBIX IMPOLECCOB U SIBJICHHUN; YMEHUE Paclo3HaBaTh U3MEHUMBBIC BEJIMYUHBI B OKPYXKAIOIIEM
MHUpe

15

YMeHue omnepupoBaTh MOHATUSAMU: CIyYalHBI OMNBIT (CIy4alHBI OSKCIEPUMEHT), JJIEMEHTapHOE COOBITHE
(dmeMeHTapHBI MCXOJA) CIY4alHOTO OINbITa, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAUTh
BEPOSITHOCTH CIy4allHBIX COOBITUN B OMBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMU; YMEHHUE DPEIaTh
3a/ladyd METOJIOM OPraHU30BAaHHOIO IMepedopa M C HCIOIb30BAaHHEM IpaBUiia YMHOKEHHUS, YMEHHE OIICHHUBATh
BEPOSITHOCTH PEaJbHBIX COOBITUIN U SBICHUI, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MATIOBEPOSTHBIX COOBITUI
B OKPY’KaIOII[EeM MHpPE U B )KM3HHU; 3HAKOMCTBO C MOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHUCEN U €T0 POJIbI0 B MACCOBBIX SBJICHUSIX
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YMenue BBI6I/IpaTB HOIIXOIISIH_II/Iﬁ I/ISY‘-IGHHLIf/'I MCTOA JIs1 pCHICHUA 3adadd, HNPUBOJUTH HNPUMCPBI MATCMATHUYCCKUX
BaKOHOMepHOCTCfI B MNpUPOAC U KHU3HHU, PACIIO3HABATL IPOABJICHHUC 3aKOHOB MAaTEMATUKHW B HMCKYCCTBC, OIMCHLIBATH
OTACJIBHBIC BBIAAOIMIHUECA PE3YIIbTAThI, INOJTYYCHHBIC B XO4€ PA3BUTHA MATCMATHKU KaK HAYKH, HPUBOAUTH IPUMCPLI

MaT€MAaTHYE€CKUX OTKPBITHUI U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
11 Harypanenble u nensie uncna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, TPOLIEHTHI, 0ECKOHEYHbIE MIEPUOINIECKHE IPOOU
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
14 JleiicTBuTenpHble yncia. ApupMeTHyeckre onepannuu ¢ JeMCTBUTENbHBIMU YU CIaMU
1.5 [TpuOnmxEHHBIE BRIYUCIICHNUS, TIPaBUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA Pe3y/bTaTa BHIYMCICHUN
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )
2.2 Crenenb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIbHBIM MoKa3aTesieM. CBOMCTBA CTETIEHU
2.3 MHorousneHbl
2.4 Anrebpaundeckas 1po0b
2.5 ApubMeTnuecKknii KOpeHb HATypaJIbHOU cTeneHH. JIeiHCTBUS ¢ apu(METHUECKUMHU KOPHAMHU HATypaIbHON CTETICHH
3 VYpaBHEHHUS 1 HEPABEHCTBA
3.1 Lenble u ApoOHO-paIoHanbHble ypaBHEHHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Lenble u ApoOHO-paIoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenue TekcTOBBIX 3a1a4
4 YucnoBele NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUs TIOCIE0BATEIbHOCTEH
4.2 Apudpmernueckas 1 reoMeTpudeckas nporpeccuu. @opmyia ClI0KHBIX MPOLIEHTOB




OyHKIMU

Oynkys, cnocoOs! 3ananus Gpynkuuu. ['paduk Gyaxmumn. O6macTs onpeaeneHns 1 MHOKECTBO 3HaUeHUH QyHKuu. Hymu

5.1. ¢bynkuuu. [IpoMexyTKr 3HAKONOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MEHUMYMBI (DYHKITHH.
Hauboupiiee u HanmeHblee 3HaYeHUE (DYHKIIUN HA TPOMEKYTKE

6 KoopannaTs! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTnas npsimas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa

7.2 TpeyronbHuk

7.3 MHOTOYTOJTEHUKH

7.4 OKpYXHOCTh M KPYT

7.5 N3mepeHune reoMeTpuIecKuX BETHIUH

7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB M cTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTHUKA

8.2 BepostHOCTB

8.3 KombOunatopuka

8.4 MHoxecTBa

8.5 I'pader
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