PABOYASA ITPOTPAMMA
yueOHoro kypca «I'eomerpus», 0a30Bblii YypOBEHb
(®1rocC 000)

HNOACHHUTEJBbHAS 3AIIMCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX PA3JIEJIOB IIKOJbHOM MAaTEMATUKH, UMEIOLIUN
CBOEH IIebl0 00ECNEYUTh M3Y4YeHHWE CBOWCTB U pa3MepoB (PUTyp, MX OTHOIICHUH H
B3aUMHOE PACTIOJIOKEHUE, OMIUPAETCA Ha JIOTUYECKYIO, JOKA3aTeIbHYIO JIMHUIO. L[eHHOCTH
M3YUYEHUs] TEOMETPUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS 3aKIIOYAETCS B TOM,
910 OOYydYalolmuicsl YYUTCS TMPOBOJAUTH JIOKA3aTelbHBIE PACCYXKIEHUS, CTPOUTH
JIOTMYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh WCTUHHBIC YTBEPKICHUS U  CTPOUTH
KOHTPOPUMEPHI K JIOKHBIM, HPOBOAUTH PACCYXKICHHUS «OT MPOTUBHOTO», OTINYATH
CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOPATHBIC YTBEPIKICHUS.

BTopoii 11enbt0 n3ydyeHusi TeOMETPUHU SABJISIETCS UCIIOIB30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIICHWH KaK MaTeMaTHU4YEeCKUX, TaK W NPAKTUYECKUX 3aJay, BCTPEUYAIONIUMXCS B
peanbHOM ku3HH. OOydYaromUCs MOJKEH HAY4YUThCS ONPEACIIUTh T€OMETPUUYECKYIO
burypy, onucarhb CIIOBaMH JIaHHBIM YEPTEXK WIM PUCYHOK, HAWTH TUIOMIA]b 3€MEIHLHOTO
y4acTKa, paccYUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens Wiu TpeOyembie
pa3Mepbl Tapaxka [JIsi aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTEIbHAS
JUHUAS B U3y4YeHUU reoMerpud. [Ipum pemeHunn 3amad MOpakTUYECKOTO XapakTepa
OoOy4Jaromuiicss yYUTCA CTPOUTh MATEMATUYECKHE MOJIETH pEAIbHBIX KU3HEHHBIX
CUTyalui, TPOBOJUTH BEIYMCIIEHUS U OLIEHUBATh aJI€KBATHOCTh MTOJIyYEHHOTO pe3yJibTaTa.

Kpaiine Ba)XHO MOA4YEPKUBATH CBSI3U FEOMETPUU C APYTUMU YUEOHBIMU MpEIMETaMHU,
MOTHBUPOBATh HCIIOIB30BATh OMPEIEICHUS TE€OMETPHUUYECKHX (Uryp W TOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHHE TOJYUYEHHBIX YMEHUN B (PU3UKE W TEXHHUKE. DTH CBS3H
HambOoJee spko BUIAHBI B Temax «Bekrtopb», «TpuroHomerpuueckue COOTHOIICHUS,
«Meton koopauHaT» U «Teopema [Tudaropar.

VYueOnblii kKypc «l'eomeTpus» BKJIOYACT CICAYIOIIME OCHOBHBIE pa3eibl
conepxkanus: «['eomerpuueckue GUrypsl U ux CBOWCTBa», «l3MepeHue reoMeTpruUeCcKux
BEJIIMUMH», «J/[eKkapTOBBI KOOpPAMHATBI HAa IUIOCKOCTW», «BekTope», «/lBHKeHUA
iockocTy, «IIpeodpazoBanus mog00us».

Ha uzyuenue yuebHoro kypca «I'eometpusi» orBonutcs 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B HeZlento), B 8 kiacce — 68 yacoB (2 yaca B Hellento), B 9 knacce — 68 yacos
(2 yaca B HezielNIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Havanbnabie noustus reoMetpun. Touka, npsiMasi, OTpE30K, JIyd. YToi. Buasl yrios.
BeprukaneHble U cMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapannenbHOCTD U NEPIEHAUKYIAPHOCTD IPSAMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa oceBoM cummeTpuu. IIpumepbr
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OCHOBHBIE NOCTPOEHUSI C MOMOIIBIO UUPKYJISA U JIMHEWKU. TpeyroiapHuK. BeicoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEyTOIbHUKUA. HepaBeHCTBO TpeyrojabHUKa.

CBolicTBa M TPHU3HAKK PABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKK MAPAJUIENBHBIX NOpsMbIX. CymMMa YIJIOB TpEYrojbHUKA.
Breminue yribl TpeyroyibHUKa.

IIpssmMoyroabHbIMi TPEYTrOJIbHUK. CBOIICTBO MeIUaHbI IIPSIMOYTOJIBHOT'O
TPEyrojibHUKa, NPOBEAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTrObHBII TPEYroJbHUK € YoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O [UIMHE
JIOMaHOM, Teopema o 00JblIeM yrie U Oonbllell CTOpoHe TpeyroibHuKa. [lepnenaukynsap
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yriia U CepequHHBIN NEPIECHIUKYIAP K
OTpPE3KY KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa W JHAMETp, UX CBOWCTBA. B3aumHOe pacnosioxeHue
OKpYXHOCTH U npsiMod. KacarenbHas u cekymas K OKpYXHOCTH. OKpYyKHOCTb,
BIIMCAHHAsA B yroJl. BriucaHHas ¥ onyvcaHHas OKPY»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U CBOWCTBA. YacTHBIE Cilydan
napajyieiorpaMMoB  (MIPSIMOYTOJIBHUK, pOMO, KBaapar), WX NpPHU3HAKA U CBOWCTBA.
Tpanenusi, paBHOOOKas Tparnenusi, €€ CBoKMCTBa U npu3Haku. [IpsMoyroabHas Tpanenusi.

Meton yasoenuss meauansl. LlentpanbHas cummetpus. Teopema Paneca u reopema
O IPOMOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHUKa.

[lomobue  TpeyrombHUKOB, Kod(pdurment momobus. I[lpusHakm  momoOus
TPEeyroibHUKOB. [IpuMeHenne no100us npu penieHny NPakTHIeCKUX 3a/1au.

CeoiicTBa 1uiomaned reomeTpuueckux ¢uryp. DopMmynasl s UIOHIAAU
TpEyroJbHUKA, Mapajuiesorpamma, pom0a u tpaneuuu. OTHOIIEHUE MIIOMAeH M0 100HbIX
¢buryp.

Boluncnenue miomaaeil TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYATOM Oymare.



Teopema Iludaropa. Ilpumenenne Teopemsol [ludaropa npu pemieHUH MpaKTUYECKUX
3a/1ad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTr0 yrila IpsIMOYTOJIbHOrO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gynkiuu yrios B 30, 45 u 60°.

Brnucannble ¥ UEHTpalbHbIE YIJIBI, YTOJ MEXIYy KacaTelbHOM W XOpaoil. YTiibl
MEXIY XOpJAaMH U CeKyIIMMHU. Briucanubsie U onucaHHble YeTHIPEXYTOJbHUKH. B3anuMHoe
pacnoJiokeHne ABYX OKpyxkHocTel. Kacanue okpyxHocteid. O01ne kacareiabHble K IByM
OKPYXHOCTSIM.

9 KUJIACC

Cunyc, kocunyc, tanreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M T€OPEMbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomoOre coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BenEeHUM OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BexTop, mnmuHa (MOIysb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIUU HAJL
BEKTOpaMH. Pa3nokeHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTsl
BekTOpa. CKalIpHOE MPOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE ISl HAXOXKIACHUS IJIUH U
YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. YPABHEHUS MPSIMOW U OKPYKHOCTH B
KOOpJIMHATAaX, II€PECEUECHUE OKPYKHOCTEH U NpsMbIX. MeToj KOOpJIMHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJILHUKH. J[JTMHA OKpPY’>KHOCTHU. ['pagycHas u paauaHHas Mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTell. [lnomans kpyra, cekropa, CErMeHTa.

JIBUKEHUST TIJIOCKOCTH M BHYTPEHHHE CUMMETpUH (Guryp (deMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHHUS MpOrpaMMbl ydueOHOro Kypca «l'eomeTpus»
XapaKTePU3YIOTCS

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpPECca K MNPOIUIOMY W HACTOSIIEMY POCCHUMCKOM MAaTEeMAaTHKH,
IIECHHOCTHBIM OTHOIIIEHUEM K JOCTHIKCHHUSIM POCCUHUCKUX MATEMATUKOB W POCCHUCKON



MaTeMaTU4YeCKON IMIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTMIKEHHM B JAPYrUX HayKax H
MPUKIaJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEH IpaKJaHWHA M peald3alliy €ro npas,
MIPEICTABIEHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUN, TPOLEAYp TPaKIaHCKOTO oOOIecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO JTHYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTW)KEHMH HAyKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO-ITHYECKHUX
MPUHIIUIIOB B ICSITEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW HAa aKTHBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4EeCKON
HAIpPaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOro 00Opa30BaHUs Ha MPOTSKEHUU
BCEM KU3HM IS YCHEIHOM Mpo(ecCHOHANbHOM AESATENbHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM WHIUBUIYaTbHON
TPACKTOPUU OOpa30BaHUS W IKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHAJIBHOMY M ACTETHUECKOMY BOCIPHUSATHIO MATEMATHYECKUX
OOBEKTOB, 3a/lay, pELICHUH, PACCYXKACHHUN, YMEHUI0O BHJIETh MaTeMaTHYECKHe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAIMEN B AECSATEIbHOCTU HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEIIOBEKA, IPUPOJIBI U OOIIECTBa, TOHUMAHUEM
MaTEMaTUYECKON HayKu Kak c(epbl YeTOBEUYECKOU NEITeNbHOCTH, ITAOB €€ Pa3BUTHUS U
3HQUMMOCTH JUJI1 Ppa3BUTHUS LUBWIM3ALWUH, OBJAJCHUEM S3bIKOM MATEMATHUKH H
MAaTEMATUUYECKOW KYJIbTYPOU KaK CPEACTBOM IMO3HAHUS MHUPA, OBIAJACHUEM MPOCTEHIIUMHU
HABBIKAMU UCCIIE0BATEIbCKOMN NS TEIbHOCTH;

6) ¢uznueckoe BocnuTaHUue, (QopMHpOBaHUE KYJbTYPbl 310POBbS W
IMOIMOHAJIBHOIO 0JIarONnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHYECKHE 3HAHHUS B MHTEpPECAX CBOETO 3J0POBbS,
BEJICHUS 370pOBOro 00pa3a XU3HHU (340pOBOE NUTAaHUE, COATAHCHUPOBAHHBIN PEXKUM
3aHITHA U OTABIXA, pEryisipHas (U3NUEeCcKass aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA
pednekcnun, MpU3HaHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME:

OpUEHTAIlMENl HAa MNPUMEHEHHWE MaTeMaTUYEeCKUX 3HAHWM JJisl pelleHus 3ajad B
00JIaCTH COXPAHHOCTU OKPYKAIOMICH Cpelbl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKH WX
BO3MOXHBIX IOCJIEICTBUNA JIJIs1 OKPY’KaIOIIEH Cpelibl, 0CO3HAHUEM TIJ100aJIbHOr0 Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

8) amanTanusa Kk U3BMEHAIIIMNMCS YCJIOBUAM COMAJIbHON U MPUPOJAHOM Cpebl:



TOTOBHOCTBIO K JIEUCTBUSM B YCJOBHSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEl KOMIETEHTHOCTH Yepe3 MPaKTUYECKYI0 [eATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUHUTBCS Yy JPYTUX JIOJE€H, IpHOOpEeTaTh B COBMECTHON NEATEIbHOCTH HOBBIE 3HAHUA,
HABbIKW U KOMIIETEHILIUU U3 OIbITa APYTHUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4ucie (POPMYyIUPOBATH
UJIeH, TOHATHUS, TUIIOTE3bl 00 OOBEKTAaX M SABICHUSX, B TOM YHCIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMIO, BOCIHPUHHMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOIIHNI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U
nencTBus, GOpMyIUPOBATh U OLIEHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBblie Jiorn4ecKkue 1ecTBUA:

e BBUBISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIE TMPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHUH MEXIYy TMOHATHAMHU, (POPMYIUPOBATH
OTIpeJIeNIeHHs] TIOHATHM, YCTaHABIUBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(PUKALIUU,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA30BHIBATH CYXKIICHUS: YTBEPAUTEIbHbBIE
U OTpHIIaTeNIbHbIE, CAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBISABISATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TPOTHUBOPEYHS B
dakTax, AaHHBIX, HAONIONCHUSIX W YTBEPKICHUAX, NpEnjararb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEW U POTHUBOPECUHI;

e Jl€NIaThb BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTHKH, JI€IYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 AaHAJIOTUU;

e pa3dupaTh JOKa3aTEIbCTBA MATEMAaTHYECKUX YTBEPXKACHUU (MpsAMbIE U OT
MPOTHUBHOIO),  IPOBOJUTH  CAMOCTOATEIBHO  HECIOXHBIE  JTOKa3aTeIbCTBA
MaTeMaTU4ecKux (PakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH croco0 pemieHus yd4eOHOH 3agaun (CpaBHUBATH HECKOJIHKO BapHAHTOB
peluieHus, BbIOMpaTh Haubojee MOAXOIAIIUA C YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e JWCIIOJB30BaTh BOINPOCHl KaK HCCIENOBATEIbCKAA HWHCTPYMEHT IIO3HAHWS,
dbopMynupoBaTh  BONPOCHL,  (UKCHpyIOIIME  MPOTUBOpPEUHE,  Mpoodsemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOe, (OpPMUPOBATh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO0, MHECHHE;



MIPOBOJUTH MO CAMOCTOSITEJIBHO COCTABIEHHOMY IJIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEAOBAHUE [0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTH4YECKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMOCTOSITEIbHO  (OpMYIUPOBaTH OOOOIIEHUS W BBIBOALI MO pe3yJbTaTaMm
MPOBEIEHHOTO  HAOMIOACHUS,  HUCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE Tpolecca, a TaKKe BbIABUIATH
MPEMOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISIBJISITh  HEAOCTATOYHOCTh M M30BITOYHOCTh  MHGPOpPMALMM,  JIAHHBIX,
HEOOXOIMMBIX JIJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMATU3UPOBaTh U  WHTEPHPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BbIOMpaTh (opMy mpencTaBieHUs HHPOPMAIMH M WUIIOCTPUPOBATH pEIIacMbie
3a/layu CXeMaMH, uarpaMMamMu, MHOU rpaduKkoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAIEKHOCTh MH(POPMALMHU 1O KPUTEPHUSIM, MPEIJIOKEHHBIM yUUTEIeM
Wil cPopMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHUMATh M (POPMYIUPOBATH CYXKJACHUS B COOTBETCTBHU C YCIOBUSAMH H
HEISIMU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THUCBMEHHBIX TEKCTaX, JaBaTh TIOSICHEHUsSI 110 XOAYy PpEIIeHUs 3aJauu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XoJe OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3aJadd, BBICKA3bIBaTh HJEH, HAIICIICHHBIC Ha TIOHMCK
pElIeHns, COTMOCTABIATh CBOM CYXKACHUS C CYXJICHUSMH IPYTUX YYaCTHUKOB
nuajora, oOHapYXWBaTh Pa3IMude W CXOJICTBO IO3MIIMH, B KOPPEKTHOW (opme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/Jaud, HKCIEPUMEHTAa, HCCIEHOBaHUSA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad
MIPE3EHTAIMU U OCOOCHHOCTEN ayIuTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U WHIUBUIYaTbHON pabOThI
MIPY pEIICHUH YUYeOHBIX MATEMATHICCKUX 3a]1a4;

MPUHUMATh 1E€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OpraHU3AIUIO
COBMECTHOW pabOThl, pacmpeneisiTb BUIbI padOT, JAOTOBApHUBATHCSH, OOCYKIATh
MIPOIIECC U Pe3yIbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax padboThl (0OCYXaeHus, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMbI U JIPYTUE), BHIMOJHITH CBOIO YacTh paOOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH Yi€HAMU KOMaH/Ibl, OIIEHUBATh Ka4e€CTBO CBOETO BKJIAJa
B O0mMiA TPOAYKT TO KpUTEpHsM, CHOPMYIMPOBAHHBIM  YJaCTHUKAMHU
B3aUMOJICCTBUSL.



PeryiasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC ACHCTBUSA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJISATh IUIAH, aJITOPUTM pELIEHUs 3aAaud (WIA €ro 4acth),
BBIOMpATh CHOCOO peuieHusi ¢ y4€TOM HMMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C
y4€TOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3yjbTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a/1auu;

e TMpEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpHU PELICHUU 3ajauH,
BHOCUTh KOPPEKTHUBbI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATh COOTBETCTBHE peE3yJbTaTa JACSATEIbHOCTA TOCTABICHHON 1MW H
YCIIOBUSIM, OOBSICHATh MPUYUHBI TOCTHXKEHUS WJIM HEJOCTHXKEHUS LIEJU, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenusi B 7 kijacce oOy4aromMiiCs MOTYYUT CIAEAYIOIIME MPEIMETHbBIC
PE3YIBTATHI:

Pacrio3HaBaTh M3yu€HHBIE TE€OMETPUUECKHE (QUTYpPBI, ONPEAENSITh HUX B3aUMHOE
pacmoyiokeHne, N300pakaTh reoMeTpuueckue (PUrypbl, BHITOIHATH YEPTEKHU 1O YCIOBHUIO
3amaun. MI3MepsATh JIMHEWHBIE U YTII0BbIE BEIUYUHBI. PemaTe 3a1aun Ha BEIYMCIICHUE JJIMH
OTPE3KOB UM BEJIMYHH YTJIOB.

Jlenate TpyOyr0 OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B PEATbHOMN
KU3HU, Pa3MEPOB MPUPOJIHBIX 00BEKTOB. Pa3nuuarh pasMepsl 3TUX 0OBEKTOB MO TOPSIKY
BEJINYMHBI.

CtpouTth 4epTeKHu K FEOMETPUUECKUM 3a]a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIOJIB30BATH NMPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUH 3a]1a4.

[IpoBOIUTE TIOTHUYECKHUE PACCYKIACHHUSI C UCIIOIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ IPSMOYIOJIBHOIO TPEYrOJIbHUKA, B PELICHUU
r€OMETPUUYECKUX 3aa4.

OnpenensiTe MapajyiebHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMH cekymasi. OmnpenensiTb MNapajuleibHOCTh NPSIMBIX C TMOMOIIBIO pPaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMON 10 TOYEK APYrod MpsMoOi.

Pemate 3agaum Ha kieTyaTon Oymare.



[TpoBOANTEL BBIUKUCICHUS U HAXOJUTh YUCJIOBbIE U OYKBEHHbIC 3HAUCHHS YIJIOB B
FEOMETPUUECKUX 33/Ja4aX C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH JIBYX MapalielbHbIX
IpsAMBIX CeKyLlen. Pemarh npakTudeckue 3a1a4u Ha HAXO0XKICHUE YIIIOB.

Brnaners noHsTHEM reOMETPUYECKOTO0 MECTa TOYECK. Y METh OMPEEIATh OUCCEKTPUCY
yIJla U CEPEAMHHBIN NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE MECTA TOUEK.

@opMynUPOBATh ONPEACIECHUS OKPYXHOCTH M Kpyra, XOpAbl W JHaMETpa
OKPYKHOCTH, TMOJIb30BATbCA HMX CBOMCTBAMHU. YMEThb NPUMEHATh OTHU CBOWCTBA IIpU
pellIeHny 3a7ay.

BianeTs nmoHATHEM ONMHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e€ ueHtp. llomb3oBaTbest (akTamMu O TOM, UYTO OHUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA
NIEPECEKAIOTCA B OJIHOM TOYKE, U O TOM, UYTO CEPEANHHBIE MEPHEHAUKYISPHl K CTOPOHAM
TPEyroJibHUKa NEPECEKAOTCS B OJJHOM TOUKE.

Brnanete mnoHsATHEM KacaTelbHOM K OKPY>XKHOCTH, TOJIb30BaThCSI TEOPEMOU O
NEPIEeHANKYIIPHOCTH KacaTeIbHOW U painyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCsd MOPOCTEHIIMMHU TE€OMETPUUECKMMH HEPABEHCTBAMH, IMOHUMATh MX
MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE TOCTPOCHHUS C TIOMOIIBIO ULUPKYJIS U
JIMHEUKH.

K koHiy oOyuenusi B 8 kijacce oOy4aromuiics: MOMYYUT CIAEAYIOIIME MPEIMETHbBIE
PE3YIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThHCS
UX CBOICTBAMU IIPU PELICHUHN T€OMETPUUYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKH MEPECEUCHHS] MEIUaH TPEYroJibHUKA (LEHTpa Macc) B
pelieHny 3aaad.

Brnanerp noHsATHEM CpelHEN JMHUM TPEYTOJbHUKA W Tpaleluu, NPUMEHSATh HX
CBOMCTBa IMpPU PEIICHHH TeoMeTpuueckux 3anaad. [lomp3oBartbcs Teopemont daiieca u
TEOPEMOW O MPONOPLUHOHAIBHBIX OTPE3KaX, MPUMEHITh UX I PELICHUS NPAKTUYECKUX
3a7a4.

[IpuMeHsATh TPU3HAKU OJO00US TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[Tonb3oBaThcst Teopemotii [Iudaropa st pemeHns TeOMEeTPUIECKIX U TPAKTHIECKUX
3aga4. CTpOUTh MATEMAaTUYECKYI0 MOJIENb B MPAKTUYECKUX 33Ja4ax, CaMOCTOSATEIbHO
JI€TIaTh Y€PTEK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

BianeTe noHATHSMU CHMHYCaA, KOCHHYCA M TAHT€HCA OCTPOrO yriia MPsIMOYTOJIBHOIO
TpeyroJibHuKa. [101630BaThCS 3TUMHU MOHATUSAMM JJIsl PELICHHS ITPAKTUYECKUX 3a/1a4.

Boluncnare (pa3auyHbIMM - CIOCOOAMHU) IUIOHIAAb TPEYTOJAbHHKA U IUJIOIIAAH
MHOTOYTOJIbHBIX (UTyp (MOJB3YysCh, Te HEOOXOAUMO, KalbKyisiTopoM). [IpumeHATH
MOJYYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.



Braners MOHATHAMU BIOMCAHHOIO M LEHTPAIBHOIO YIJIA, UCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJaX, yriax MeXAy XopAaMu (CEeKyIIMMH) M yriie MEXIy KacaTelbHOW W
XOpAOH IIPU PEIICHUU T€OMETPUYECKUX 3a1a4.

Binaners 1OHATHEM  OIHMCAHHOIO  YETBHIPEXYTOJbHUKA, MPUMEHATbH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPY PELIEHNUHN 3a1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE MOJEIN
Ul 337a4  peaJbHOM JKM3HH M NPOBOAUTH COOTBETCTBYIOIME BBIYUCIEHUS C
NPUMEHEHUEM  TMOAOOMS U TPUTOHOMETpUHM  (MOJIB3YSCh, TZI€  HEOOXOAMMO,
KaJIbKYJISITOPOM ).

K koHiy oOyuenuss B 9 kijiacce oOy4aromuiics: MOMYYUT CIAEAYIOIIME MPEAMETHbBIE
PE3YIABTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIUU OCTPBIX YIJIOB, HAXOAUTh C MX IMOMOIIbIO
pa3IUYHbIE DJIEMEHTBl MPSIMOYTOJBHOIO TPEYrojibHUKA («PEIICHHE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY). Haxonuts (¢ NOMONIBIO KaJIbKYIATOpAa) HJIWHBI W YIJBl IS
HETaOJMYHBIX 3HAYCHUH.

[lonb3oBaThcs (popmMynaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJI1  HAXOXIEHUA  COOTHOLUEHHW  MEXIYy TPUTOHOMETPHUUYECKUMHU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHUHYCOB I HAaxO0XICHUS PA3IUYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEUIEHUE TPEYTrOJIbHUKOBY»), NMPUMEHSITh UX MPH PEIICHUH
r€OMETPUYECKUX 33/1a4.

Bnagets mnonsTHsAMU mnpeoOpa3oBaHMs TOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilomb3oBaThes cBOWCTBaAMHU TMOAOOMS] TPOU3BOIBHBIX (UTYDP, YMETh
BBIUUCTISTh AJUHBI U HAXOAUTH YIIIbI Y MOA00HBIX ¢uryp. [I[puMeHaTs cBOHCTBA MOI00Ms
B NMPAKTUYECKHUX 3a7ja4aX. Y METhb MPUBOJUTH MPUMEPHI TTOJIOOHBIX PUTYP B OKpYKAIOIIEM
MUpE.

[Tonb30BaThCsl TEOpEMaMU O MPOU3ZBEAECHUU OTPE3KOB XOpHA, O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaThCS BEKTOpPAMH, MOHHUMATh WX T'€OMETPUUYCCKUN W (DU3HMUYECKUN CMBICIH,
OPUMEHATh UX B PELICHUH T€OMETPUUYECKUX U Pu3ndeckux 3aaad. [IpuMeHsTs ckaiaspHoe
IIPOU3BEICHUE BEKTOPOB [l HAXOXKICHUSA JJIMH U YTJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U IPAKTHYECKUX 3a]1a4.

Bianetp nmoHATHSIMH NPAaBWIBHOIO MHOTOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JUJIMHBI
IYyTH OKPYKHOCTH W PAJMAHHOW MEpBI YIrja, YMEThb BBIUMCIATH IJIONIAJAb Kpyra U €ro
yacTed. [I[puMeHATh NOJTy4YeHHbIE yMEHU B IPAKTUYECKUX 3a/a4dax.

HaxoauTs ocu (11 LIEHTPBI) CAMMETPUH (PUTYP, TPUMEHSITH JBUKEHHUS TIJIOCKOCTHU B
MPOCTEUIINX CITyYasiX.

IIpuMeHATh MOMyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE MOJEIIN
JUIL  3a7a4  peaJbHOM JKM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIYMCIECHUSA C



MPUMEHEHUEM TOJI00MS M TPUTOHOMETPUUECKUX (DYHKIMH (ITONIb3YsCh, T/I€ HEOOX0IUMO,
KAJIbKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
Kourpoububl | IlpakTHyecku
n/n U TeM NPOrpamMMmbl Bcero pecypcsl
e padoThl e padoThI
IIpocreitmme
1 reOMeT?quCKHe (uryper n 14 bu6mmoreka LIOK https://m.edsoo.ru/7f415¢e2e
ux cBoiictBa. M3smMepenue
TreOMETPUUYECKUX BEIIMYUH
2 TpeyrosbHUKN 22 1 bubnuoreka L{OK https:/m.edsoo.ru/7f415¢2¢
ITapanne e e
3 PAVICIILHEIC NPAMHIC, 14 1 bubmmroreka ITOK https://m.edsoo.ru/7f415e2e
CyMMa yIJIOB TPEYrOJIbHUKA
OKpYyXHOCTb U KPYT.
4 I'eomerpuueckue 14 1 bubnuoteka I{OK https://m.edsoo.ru/7f415¢2e
IIOCTPOCHHUS
[ToBTOpEeHUE, 0000IICHNE
5 s 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415¢e2e
3HAHUU
OBIIEE KOJIMYECTBO YACOB 68 4 0
I10 ITPOTPAMME




8 KUIACC

KoaudecTBO 4acoB

Ne HaumeHnoBanue pa3ejioB U TeM DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
KoHuTpoJubsH IIpakTHyeck
n/n NPOrpamMMbl Bcero pecypcsl
ble padoThI He padoThl

1 YeTbIpEXyroJIbHUKH 12 1 bubnuoreka L{OK https:/m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o

2 MIPOMOPLIMOHAIBHBIX OTpe3Kax, 15 1 bubnuoreka L{OK https:/m.edsoo.ru/7f417e18
0A00HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue miomanei

3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX 14 1 bubnuoteka I{OK https://m.edsoo.ru/7f417¢18
¢uryp. [Tnomanu nogoO6HBIX HUTyp
Teopema IIugaropa u Hauana

4 P Parop 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUHU
VYriasl B OKpYKHOCTH. Briucanusie u
OTIMCAHHBIE YEThIPEXYrOJIbHUKH.

5 pexyr 13 1 bu6mmoreka LIOK https://m.edsoo.ru/7f417e18
KacarenbHble K OKPY>KHOCTH.
Kacanune okpyxHocTen

6 [ToBTOpenue, 060061IeHNE 3HAHUI 4 1 bubmmoteka [{OK https:/m.edsoo.ru/7f417e18




OBIIEE KOJIMYECTBO YACOB ITO 68 6 0
[TPOTPAMME
9 KITIACC
KosmmmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM(POBbIE)
Kourpoububie | IIpakTnuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Tpuronomerpus. Teopemsl
KOCHHYCOB U CHUHYCOB. Pelenue 16 1 bubnuoreka L{OK https:/m.edsoo.ru/7f41al2c
TPEYroJbHUKOB
[IpeobpazoBanue mo00usl.
Metpuryeckue COOTHOIIEHNS B 10 1 bubnuoreka L{OK https:/m.edsoo.ru/7f41al2c
OKPYXHOCTH
Bexkropsl 12 1 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c
€KapTOBbI KOOPJIMHATHI HA
flexap b 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c
IIJIOCKOCTH
[IpaBUsIbHBIE MHOTOYT'OJIBHUKHU.
JInmuHa OKpYKHOCTH U ILUIOLIAb 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2¢
Kpyra. Beruucienue miomanei
JIBH>KE€HUS TIJIOCKOCTH 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41al12¢




[ToBTOpenue, 060061ICHNE,
cucTeMaTu3anys 3HaHu!

bubmnoreka IOK https://m.edsoo.ru/7f41al2¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
€MOoro o
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabTa
Ta
6 I'eomerpus
Pacrio3HaBaTh u3yueHHBIE T€OMETPUYECKHE (PUTYPBI, OMPENENsATh WX B3aUMHOE
6.1 pacnojio’keHue, u300paxkarb reoMeTpudeckue (Urypbl, BBIIOIHITh YEPTEKHU IO
' YCIOBHIO 3a/1aud. MI3MepsITh JIMHEWHbIE U YII0BbIC BEJIMUMHBI. Pemares 3agaun Ha
BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB
Jlenate rpyOyio OLIEHKY JMHEHHBIX W YIJIOBBIX BEIMYHH MPEIMETOB B peaibHON
6.2 JKU3HH, Pa3MepoOB MPUPOIHBIX 00BEKTOB. Paznuyarh pasMepsl 3THX OOBEKTOB TIO
MOPSAAKY BEJIMYNHBI
6.3 CTpouTh YEPTEKHU K TEOMETPUUYECKUM 3a7a4am
6.4 [Tonp30BaThbCst MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh MIPU3HAKU U
' CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IPU PEIICHUH 33]1a4
6.5 [IpoBOANTH JIOTMYECKHE PACCYKIEHUS C HCIOJIb30BAHHEM TI'€OMETPHUUECKUX
' TEOPEM
[lonp30BaTbCcsi  MpU3HAKaMM  PaBEHCTBA  MPSMOYIOJIbHBIX  TPEYrOJbHUKOB,
6.6 CBOWCTBOM  MeAMaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MPSIMOYTOJBHOIO
TPEYroJIbHUKA, B PEIICHUH F'€OMETPUUECKUX 3a1a4
OmnpenensaTs nmapamieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3zyer ¢
6.7 HUMH cekymas. Onpenenarb MapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSHUN OT TOYEK OJHOU MPSAMOM 10 TOUEK APYroM MpsiMOi
6.8 Pemats 3a1aum Ha kieT4aroii Oymare




HpOBOZ[I/ITB BBIYUCIICHUA WU HAaXOAUTh YHCJIIOBBIC U 6yKBeHHBIe 3HA4YCHUA YTJIOB B
TCOMCECTPHUUCCKUX 3ajjadyaXx C HCIOJIb30BAHUECM CYMMbI YIJIOB TPCYIrOJIbBHUKOB U

6.9 MHOTOYT'OJILHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPU TEPECEUCHUU JBYX
NapajuleJIbHBIX NPSIMBIX CeKyllel. Pemarh npaktuuyeckue 3aj1aud Ha HaXOXKICHHE
YIJIOB
Bnagerp DOHATHEM T€OMETPUYECKOTO MeCTa TOYEK. YMEThb OIPENeATh
6.10 OMCCEKTPUCY YIJla U CEPEIMHHBIN NePIEeHAUKYISIP K OTPE3KYy KaK T€OMeTpUYECKUe
MecTa TOYeK
@opMyIHpOBaTh OIPENEICHUS OKPY)KHOCTM U Kpyra, XOpAbl U JuameTpa
6.11 OKPYXXHOCTH, ITOJIb30BAaThCS UX CBOMCTBAMH. Y METh IIPUMEHSATH 3TH CBOMCTBA NpHU
pelIeHnH 3a1a4
Bnagerp mNOHSATHEM ONUCAaHHOM OKOJIO TpPEYrojbHUKAa OKPYKHOCTH, YMETh
6.12 HaxoauTh €€ 1eHtp. llomp3oBaThcsi (pakTamMu O TOM, YTO OMCCEKTPUCHI YIIJIOB
' TPEYrojbHUKa TIEPECeKaloTcsi B OJHOW TOYKE, MU O TOM, 4YTO CEpEeIUHHBIE
MEPIEeHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAat0TCs B OJTHOM TOUKe
6.13 BrageTts moHsATHMEM KacaTeabHOM K OKpPYKHOCTH, ITOJIB30BAaThCS TEOPEMOM O
' MEePIEeHIUKYIIPHOCTH KacaTelbHON U pajyca, MPOBEAEHHOTO K TOUKE KacaHUs
6.14 ITonp30BaTbCs MPOCTEHIIMMHM I'€OMETPUYECKMMH HEPABCHCTBAMM, NMOHMMATh KX
' MPAKTHYECKUHA CMBICIT
6.15 IIpoBOIUTE OCHOBHBIE T'€OMETPHUYECKHE IIOCTPOCHMS C TOMOIUBIO LMPKYIS H
' JIMHEWKA
8 KUIACC
Kox
nposepst .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOIM
eMOoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTa
Ta
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MOJIb30BATHCS
' UX CBOWCTBAaMU IIPU PELLIEHUU T€OMETPUUECKHX 3a7a4
6.2 [IpuMeHsTH CBOMCTBA TOUKM MEpeceUeHUs MeliaH TpeyrojbHHUKa (LIeHTpa Macc) B

PCHICHUHU 3a1a4




BHaI[eTB IIOHATUEM cpe,uHeﬁ JIMHUW TPCYrOJIbHUKAa W TpalcCuuu, NpUMCHATb HX
CBOMCTBA IIPU pELIEHUU reoMeTpudecKux 3anad. Ilonb3oBarecsa Teopemont Paneca

6.3
U TEOpEeMOW O MPONOPLUUOHAIBHBIX OTpPE3KaX, MPUMEHATh HUX MJIs pPELIEHUs
IIPaKTUYECKUX 3a7a4
6.4 [IpumeHsaTh NpU3HAKU NOJOOUS TPEYrOJbHUKOB B PEILIEHUU TIE€OMETPHUYECKHUX
' 3a/a4
[lonb3oBarbest  Teopemoit Iludaropa ans  pewieHuss TEOMETPUUECKUX U
6.5 MpakTH4ecKux 3aaad. CTpOUTb MAaTeMaTHYECKyl0 MOJIElb B IPaKTUYECKUX
3a/1a4ax, CaMOCTOSITENILHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIHE JIMHbI
Brnanetp noHATHSAMU CUHYCA, KOCUHYCAa M TAHT€HCAa OCTPOrO yIia MPSMOYroJIbHOTO
6.6 TpeyrojabHuka. [lonab30BaThCsl 3TUMHU MOHATUSAMHU JUISL PEIICHUS MPaKTHYECKUX
3a/a4
Boruncnsate  (pa3nuyHbBIME - crioco0amMu) IUIOHIa/lb TPEYroJibHUKAa M IUIOIIAIu
6.7 MHOTOYTOJIbHBIX ~ Guryp (mosb3ysch, TJ€ HEOOXOAUMO, KaJIbKYISITOPOM).
[IpuMeHsTh NMoTydeHHbIE YMEHHS B IPAKTHUECKUX 3aadax
Brnagerp NOHATHAMU BOMCAHHOTO U LIEHTPAJIBLHOTO YIJa, UCIOIb30BaTh TEOPEMBI O
6.8 BIHUCAHHBIX YIVIaX, YIJax MEXIy XopAamMu (CeKyIIUMH) € yIJe MEXIy
KacaTeJIbHOU U XOPAOW MPU PEUICHUH T€OMETPUUECKUX 3a/1a4
6.9 Bnagerp mOHSATHEM ONHUCAHHOTO YETHIPEXYrOJbHUKA, TPUMEHSATh CBOMCTBA
' OTIMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUH 3314
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTh MaTeMaTUUYECKHE MO
6.10 JUId 3aa4 PeajbHOM JKM3HHM M MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C
' MPUMEHEHUEM TOJ00US U TPUTOHOMETpUHU (TOJB3YSICh, TJieé HEO0O0X0AUMO,
KaJIbKYJISITOPOM)
9 KUIIACC
Kox
nposepst N
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
eMOoro N
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJibTa
Ta
6 I'eomerpus




6.1

3HaTh TPUTOHOMETPHUYECKHUE (YHKIIMH OCTPHIX YIJIOB, HAXOJIUTH C UX MOMOIIBIO
paziuyHbIe AJIEMEHTBI MPSIMOYTOJILHOTO TpPEyroJbHUKa («pemenune
MPSIMOYTOJIbHBIX TPEYrOJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYIISTOPA) JTHHBI
Y yTJIBI 7151 HeTaOMMYHBIX 3HAYCHHH

6.2

ITonp30BaThCs q)OpMyJIaMI/I MNpUBCACHUA W OCHOBHBIM TPUIOHOMCTPHYCCKUM
TOXKACCTBOM JIA HaXOXIACHUA COOTHONICHHUH MCXKAY TPUTOHOMCTPHYCCKUMU
BEIIMYMHaMU

6.3

Hcnonb30BaTh TEOpPEMbl CHUHYCOB U KOCHHYCOB JJISi HAXOXICHUS Pa3IUUYHBIX
JJIEMEHTOB TPEYTroJbHUKA («PEIIeHWE TPEYrOJbHUKOBY), MPUMEHATh WX MpH
pELIeHUH T€OMETPUUECKUX 3a/1a4

6.4

Bnagers monATHsMu mnpeoOpa3oBaHMsl MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofo6ubIX Quryp. Ilonb3oBaTbes cBolcTBaMU MOJO0MS MPOU3BOJBHBIX (GUTYD,
YMETh BBIUUCIATH JIMHBI U HAXOJUTh YIWIBI y TMOJNOOHBIX ¢uryp. IIpumensTs
CBOMCTBa MMOAOOMSI B MpPaKTUYECKUX 3aJadax. YMETb MPUBOAUTH IPUMEPHI
MOJA0OHBIX (PUTYP B OKPYKAIOILIEM MUPE

6.5

[Tonmp30BaThcst TEOpEeMaMU O TPOU3BENCHUU OTPE3KOB XOPJ, O MPOM3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOM

6.6

[Tonp30BaThCsl BEKTOpaMH, MMOHUMATh UX TEOMETPUUYECKUN M (PU3UIECKUN CMBICI,
MPUMEHSITh UX B PEIICHUU TeOMETpUYEeCKHX U (pu3nyeckux 3agad. [IpumeHsTsh
CKaJIsIpHOE IPOU3BEICHIE BEKTOPOB JIJIsl HAXOXK/ICHUS JJIUH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, IPUMCHATH €ro B PEIICHUU
TCOMETPHUUCCKUX U IMTPAKTUUCCKUX 3aaa4

6.8

Bnagers nonstusMu MMpaBHUJIIBHOT'O MHOT'OYI'OJIBHUKA, MJIMHBI OKPYXXHOCTH, JAJINHBL
AYTH OKPYXKHOCTHU U paﬂHaHHOﬁ MCPBI yIjia, YMETh BbIYHUCJIATH IUIOIIAAb Kpyra U
ero yacTei. HpI/IMCHHTB MOJIYYCHHBIC YMCHHS B IIPAKTUYUCCKHUX 3a/jadax

6.9

HaxonuTh ocu WM HEHTpbl CUMMETPUH (DUTYp, TPUMEHSTH ABMXKEHHS TUIOCKOCTH
B IIPOCTEUIINX CIydasx

6.10

[TpuMeHsATh MoTyyeHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTHh MaTeMaTUYeCKHe MOJIeNH
JUId 3aJa4 PEaJbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIUYUCICHUS C
NPUMEHEHHEM TNOA00MS U TPUTOHOMETPUYECKUX (YHKIMHA (MOJIB3ysACh, T
HE00X0IMMO, KaIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
6 I'eomerpus
Havansnele nonarus reomerpun. Todka, npsmMasi, OTPE30K, JIyd. YroJs. Buasl yrios.
6.1 Beprukanbabsle 1 cMmexHble yriabl. buccekrpuca yrna. JIomanas, MHOIOYroJIbHMK.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSAMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa 0ceBOMl cummerpuu. Ilpumepst
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OCHOBHBIE TOCTPOEHHSI C MOMOIIBIO IUPKYIS M JUHEHKH. TpeyronapHuK. Beicora,
' MeraHa, OMCCeKTpurca, X CBOICTBa
6.4 PaBHOOGeIpeHHBIN U paBHOCTOPOHHUH TpeyrojibHUKUA. HepaBeHCTBO TpeyroiabHUKa
6.5 CpoiicTBa M TpPU3HAKK DPABHOOENPEHHOTrO TpeyrojbHuka. [Ipu3Haku paBeHCTBa
' TPEYTOJILHUKOB
6.6 CBolicTBa M MNOpPHU3HAKK TapauieNbHbIX MNpAMbIX. CymMMa yIJIOB TpEYyrojbHHUKA.
' BHemHue yriel TpeyrojbHUKa
[IpsimoyronpHbIN TpeyrojdbHUK. CBOMCTBO MEeAHAaHbl MPSMOYTOJIBHOTO TPEYrOJIbHUKA,
6.7 IIPOBEIEHHON K runoreHyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB.
[IpsiMOyroabHBIN TPEYTrOJBbHUK € YriioM B 30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJBbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOW, Teopema o OojblieM yrie M OoJiblIed CTOPOHE TPEYroJIbHUKA.
Ilepnenukyisap U HaKJIOHHAs
6.9 I'eomeTpuueckoe mecto Touek. buccekrpuca yria u CepeUHHBINA NEPIEHIUKYIAD K
' OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OxpyXHOCTb U Kpyr, XOpAa M AMAMETP, MX CBOMcCTBAa. B3aummHoe pacrnosioxeHne
' OKpYKHOCTH U npsiMoii. KacarenbHast 1 cekyas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIHCaHHas B yroi. BnucaHHas U onucaHHas OKPYKHOCTHU
' TpEyroJbHUKa
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
6 I'eomerpus




6.1 UYerpipéxyrosbauku. [lapamenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKast Tpamenusi, e€ CBOWCTBa M Hpu3Haku. [IpsMoyronbHas
' Tparenus
6.4 Merton yasoenus Menuansl. LlentpanbHas cummetpus. Teopema ®arneca u Teopema o
' MIPONOPLIMOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp Macc TpeyroyibHUKa
6.6 [logobue  TpeyroapHukoB, KodpduuueHnt mnomodbus. IlpusHaku  nomodus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHny NpakTUYeCcKuX 3a1au
6.7 dopmyssl Ui IIOLWAAN TPEYTOIbHHUKA, TapajjiesorpaMma, pomoa u Tpanenun
6.3 CpoiicTBa mmomaneii reomeTpudeckux ¢Guryp. OTHOIICHHE TUIOMANACH MOA00HBIX
' ¢puryp
6.9 Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KileT4aTol Oymare
6.10 Teopema Iludaropa. [Ipumenenue Teopemsl [ludaropa npu pemeHnr MpaKTHIECKUX
' 3a1a4
CuHYyC, KOCHHYC, TAHT€HC OCTPOTO yrja HPsIMOYIOJIbBHOTO TpeyrojbHuKa. OCHOBHOE
6.11 TPUTOHOMETPUIECKOE TOXKIECTBO. TpuUroHoMeTpudeckue GyHkuuu yrioB B 30°, 45°
n 60°
6.12 Brnucannbie 1 EHTpaJIbHBIE YTJIBI, YTOJ MEXIAY KaCaTeIbHOW M XOPJO0i. YTIIbl MEXKIY
' XOpJaMU U CEeKYIIMMHU
6.13 Brnucannsie 1 onucaHHbIE YETHIPEXYTOJIBHUKHI
6.14 B3anmHoe pacrnosioxeHue AByX OKpyxkHocTel. Kacanwme oxpyxHocted. OOmme
' KacaTeJIbHbIE K IBYM OKPYKHOCTSM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOKJ1ECTBO. POPMyYIIbI IPUBEACHHUS
6.2 Pemenune tpeyronpbHukoB. TeopemMa KOCHHYCOB U Te€OpeMa CHHYCOB. Pemienue
' MIPaKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB




6.3 [Ipeo6pazoBanne nompoous. [TogoOre COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema O NpPOU3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEJIECHUH OTPE3KOB
' CEKYILUX, TEOPEMA O KBAJpaTe KacaTeJIbHOI
Bektop, mimHa (MOIyab) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HaIPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIE€pallU
HaJ BeKTopaMu. Pa3ioxeHune BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunatsel BekTopa. CKalsipHO€ MPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE IS
' HaX0XIECHUS JUIMH U YIJIOB
JlexapTOBbl KOOpPJIMHATBI Ha IUIOCKOCTH. YPaBHEHHs NPSIMOM M OKPY)KHOCTH B
6.7 KOOpAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NpsMBIX. MeTon KOOpAWHAT U €ro
MIPUMEHEHHE
6.8 [IpaBHIIBHBIE MHOTOYTOJIBHUKH
6.9 JlivHa okpyxHOcTU. I'panycHas M paauaHHas Mepa yIia, BBIYMCIEHHE AJIUH JyT
' OKPY)KHOCTEH
6.10 [lnomane kpyra, ceKTOpa, CErMEeHTa
6.11 JIBIDKEHUSI IUIOCKOCTM W BHYTPEHHHE CHMMeTpun ¢uryp (3JaeMeHTapHble
' npeacrasnenus). [lapamnensusiii nepeHoc. [ToBopot

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM

ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kox
nposepsi IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTATAM OCBOEHUSI OCHOBHOI
eMOoro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHMsi HA OCHOBe
TpedoBa orocC
HUA
YMeHue omnepupoBaTh MOHITUSIMHU: MHOECTBO, IMOJMHOKECTBO, OMNEPALMH Haj
MHO>K€CTBAMHU; YMEHHE ONEPUPOBATH MOHATHIMHU: Tpad, CBI3HBIA Tpad, AepeBo,
1 LUKJ, TPUMEHATh UX TPU PEIICHUU 3a]ad; YMEHHE HCIOJb30BaTh rpaduyeckoe

OpEACTaBJICHUEC MHOKCCTB I ONIMCAaHHUA PCAJIbHBIX IMPOLECCOB U }IBHeHI/Iﬁ, Ipu
PCUICHNHU 3a1a4 U3 APYTrux y‘Ie6HBIX mpeaMEcTOB




YMeHue  onepupoBarb  NOHATHSAMU:  ONpPEIEIEHUE, AaKCHOMa, TEeopema,
JI0KA3aTeNIbCTBO; YMEHHME pPACIIO3HABATH WMCTHHHBIE U JIOXKHBIE BBICKA3bIBAHMS,
MPUBOJUTH TMPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPULAHUS
BBICKA3bIBAHUM

YMeHHe onepupoBaTh IMOHATHUAMM: HATypalbHOE YHUCIO, MPOCTOE M COCTABHOE
YUCIIO, JENMMOCTh HATYPAIbHBIX YHCEJ, IPHU3HAKUA JEIMMOCTH, LEJIOE€ YHUCIIO,
MOJIyJIb YHCIia, OOBIKHOBEHHAs! IpoOb W JecsTH4YHas ApoOb, CTaHTAPTHBIA BHI
YHUCNIa, PAlMOHAIBHOE UHCIO, HWPPAlMOHAIBHOE YHCIO, apuMETHUECKHH
KBAaJPaTHBI KOPEHb; YMEHHUE BBINOJHATH ICHCTBUSA C YMCIAMH, CPAaBHUBATH U
YIOPSIIOYMBATH YUCIIA, IPEACTABIATh YUCIIA HA KOOPAVMHATHON MPSIMOM, OKPYIJIATH
YHUCIIa; YMEHHUE JeNNaTh IPUKUIKY U OLIEHKY pe3ybTaTa BHIYMCICHUI

YMeHne  omepupoBaTh IMOHATHUSMH: CTENEHb C  IENBIM  TI0Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHBIK KOpPEHb, MHOTOWIEH, airedpaudeckas ApoOb,
TOXKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHW OOJIbIIE €IUHHIIEI,
YMEHHE BBINOJHATh pacu€Tel 1Mo Gopmynam, IpeoOpa3oBaHUs LENbIX, IPOOHO-
paIMOHATFHBIX BBIPAKEHUH W BBIPAKCHHUH C KOPHSIMH, Pa3ioKeHHE MHOTOUYICHA
Ha MHOJKUTEJH, B TOM YHCIIE C MCIIOJIb30BaHUEM (OPMYJ Pa3HOCTH KBAJPaTOB U
KBaj[paTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PABEHCTBO, ypaBHEHUE C OJHOMI
MEPEeMEHHOM, YHUCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMeHue
peliaTh JMHEeHHbIE U KBaJApaTHbIC ypaBHEHUS, IPOOHO-PALIMOHATIbHBIE YPABHEHUS C
OJHOM TIEPEMEHHOM, CHUCTEMbl [JIByX JIMHEWHBIX YpaBHEHWH, JIMHEWUHbBIC
HEpaBEHCTBA U UX CHCTEMBbI, KBaJIpaTHbIC U JIPOOHO-pallIOHATIbHbIC HEPABEHCTBA C
OJIHOI TepeMEeHHOM, B TOM YHUCJIe IIPU PELICHUM 3a/ady U3 JPYTUX MPEAMETOB U
MPAKTUYECKUX 3a/1ay; YMEHHE WCIIOJb30BaTh KOOPAMHATHYIO TMPSAMYIO U
KOOPJIMHATHYIO IIOCKOCTH ISl M300pa)KeHUsI pellieHu ypaBHEHUN, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh NMOHATUAMU: (PyHKUMA, Tpaduk GYyHKUMH, HYIH (QYHKIHH,
IIPOMEXYTKH  3HAKONOCTOSIHCTBA, IMPOMEXYTKM  BO3pacTaHus,  yObIBaHUS,
HauOouiplllee M HauMEHbIIee 3HAaYeHHs (QYHKLUUU; YMEHUE OIEepUpOBaTh
MNOHATUSAMH: TIpsMasi MPONOPIUOHAIBHOCTh, JIMHEWHas (QYHKUUS, KBaJpaTHUYHAs
¢byHkuus, oOpaTHas MPONOPIHOHAIBHOCTh, Napaboiyia, runepbosa; yMEHHE
CTpouTh rpaduku (yHKUUH, MCIOJIb30BaTh TpauKu JUIs ONpeAeTeHHus CBOICTB
MIPOIIECCOB M 3aBUCUMOCTEH, [UIs PEeLIeHUs 3a1ay U3 APYTUX YUeOHbBIX IPEIMETOB U
pealbHONW JKM3HM; YMEHHME BBIp@KaTh (GOpPMYJIaMU 3aBUCUMOCTH  MEX]IY
BEJIMYUHAMHU




YMeHue omnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apudMeTHuecKas u
reoMEeTpHYECcKast IIPOIPECCHH; YMEHHE UCIIOJIb30BaTh CBOMCTBA
HOCJIE0BaTEIbHOCTEH, (OPMYIIBI CyMMBI M OOILEro WiCHa IIPU PEeIeHUHU 3ajad, B
TOM YHCJIE 33]a4 U3 APYTUX yUeOHBIX IPEIMETOB U pealbHON )KU3HU

YMeHue peuath 3a/1a4i pa3HbIX TUIOB (B TOM YHCJI€ HA MPOLIEHTHI, I0JIM U YacTH,
JBMKEHUE, paboTy, IIEHY TOBApPOB U CTOMMOCTH MOKYIIOK U YCIYT, HAJIOTH, 3a1a4H
U3 00NacTW ympaBieHUS JHMYHBIMA W CEMEWHBIMH (HUHAHCAMH); yMEHHE
COCTaBJIATh BBIPA)KECHUS, YDABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33a4H,
HCCIIEI0BATh MOJYYEHHOE PEIICHNE U OLIEHUBATh MPaBI0NOJ00HOCTh MOITY4YE€HHBIX
pe3yJIbTaTOB

YMeHue omnepupoBaTh MOHATUSMU: (QUIYypa, TOYKa, OTPE30K, HpsMas, Jyd,
JIoMaHasl,  yrojJl, MHOTOYIOJbHUK, TpPEYrOJIbHUK, paBHOOEOPEHHBIN U
PaBHOCTOPOHHHUM  TpPEYTrOJbHUKH, MPSMOYIOJIBHBIA TPEYrOJbHUK, MeEuaHa,
OucceKkTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYT OJIbHUK, MapajieIorpamMmm, poMo,
IpsAMOYT'OJIBHUK, KBaapar, Tpamncuus, OKPY>KHOCTb, Kpyr, KacaTteibHasi,
3HAaKOMCTBO C MPOCTPaHCTBEHHBIMU (1)I/Il"ypaMI/I; YMCHHUC pPEIlaThb 3aaa4yv, B TOM
qrcie W3 TIOBCEJHEBHOW JXU3HW, HAa HAXOXXICHHUE T'C€OMETPHUYECKHUX BEIHYUH C
MMPUMEHEHHEM H3y4E€HHBIX CBOMCTB GUTYp U (HaKTOB

10

YMeHue onepupoBaTh NOHATUSMU: PAaBEHCTBO (DUTYp, paBEHCTBO TPEYrOJIbHUKOB;
NapajuiebHOCTh U MNEPIEeHIUKYISIPHOCTh TMPAMBIX, YroJ MEXIy MPSMBIMHU,
NEpHeHIUKYNIAp, HAKJIOHHAs, TMpoeknus, mnoxodue  uryp, m0I00HBIE
TPEYrOJIbHUKH, CAMMETPHUS OTHOCUTENILHO TOYKU U MPSIMOM; yMEHHE paclio3HABATh
PaBEHCTBO,  CHUMMETpUI0O W moaobue  ¢uryp,  mHapauieJbHOCTh U
MEePIEeHIUKYIIAPHOCTD MPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSAMU: JIMHA, PACCTOSHUE, Yron (BeJIWYMHA YIia,
CUHYC M KOCHUHYC Yrjla TpPEeyrojbHUKa), IJIONIa/lb; YMEHUE OIEHUBATh pPa3MephI
MpPEeIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MPUMEHSTH (OpMYJIbI
IEepUMETPA U IO MHOTOYTOJIbHUKOB, JIMHBI OKPYKHOCTH U IUIOIIAAN KPyra,
o0beMa TMPAMOYTOJIBHOTO TMapajjieNieNuIeaa; yMEHHEe MPUMEHSTh MPHU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA, TEOPEMY
[Mucaropa, TpUrOHOMETPUYECKHE COOTHOILIEHUS JUISI  BBIYMCICHUS JJIUH,
pacCTOsIHUM, TII0IIAAECH




12

Ymenue u3o0pakaTh IUIOCKHE (PUTYpbI M WX KOMOWHAIMH, MPOCTPAHCTBEHHBIC
(GUTypBI OT PyKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPE/ICTB
110 TEKCTOBOMY HJIM CHMBOJIBHOMY OIMCAHUIO

13

YMeHue onepupoBarh MOHATHSIMH: HPSIMOYroJibHas CHUCTEMA KOOPAMHAT;
KOOpPJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOpA Ha YHUCIIO,
CKaJSIPHOE IIPOU3BEJICHUE BEKTOPOB; YMEHHUE WCIOJIb30BATh BEKTOpBHl U
KOOpJIMHATBl I IPEACTaBICHUS JAHHBIX W pELIEHUs 3aJady, B TOM YHUCIE U3
JPYTrUX y4eOHbIX IPEIMETOB U peaIbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSATHSAMH: CTOJOMKOBBIE W KpPYrOoBBbIE JIMArpaMMBI,
TaOMUIBI, cpelHee apupMeTHUecKoe, MeAuaHa, HauOoJjblllee U HauMeEHbIIIee
3HAUEHHs, pa3Max YHCIOBOro Habopa; yMEHHE H3BJIEKAaThb, MHTEPIPETHUPOBATH U
peoOpa3oBbIBaTh HHPOPMAIINIO, IPEICTABICHHYIO B Ta0IMIIaX U HAa AUAarpaMMax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU pealbHBIX MPOLECCOB U SIBICHUN;
YMEHHE pacro3HaBaTh U3MEHUYMBbBIE BEIMUNHBI B OKPY)KAIOILIEM MUPE

15

YMeHne onepupoBaTh MOHATHUSIMH: CIYYalHBIA OMBIT (CIIy4allHBIA SKCTICPUMEHT),
AJIEMEHTapPHOE COOBITHE (JIEMEHTAPHBIN WCXOJ) CIYy4ailHOTO OMBITa, CIy4ailHOE
coObITHE, BEPOSITHOCTh COOBITHSA; YMEHHE HaXOJWUTh BEPOSITHOCTH CIIydalHBIX
COOBITHII B OMNBITaX C PAaBHOBO3MOXHBIMU AJIEMEHTAapPHBIMU COOBITUSMU; YMEHHE
pemarh 3aJadd METOJOM OPraHH30BaHHOTO Iepebopa U C HCHOJIb30BAaHHEM
MpaBUJIa YMHOXKEHHS; YMEHHE OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUH H
SIBJICHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA
B OKpYXKAalOIIeM MHPE M B JKU3HU; 3HAKOMCTBO C MOHSTHEM HE3aBUCHMBIX
cOOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro poJbI0 B MAacCOBBIX
SIBIICHUSX

16

YMmeHue BbIOMpaTh MNOJIXOAALIMM W3YyYEHHBIM METOJ Ui pelleHus 3aJauu,
MIPUBOJUTH TPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HH,
pacro3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIMCBIBATh
OTZEIIbHBIE BBIJAIOLINECA PE3YIbTATHI, IOJTYYCHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU
KaK HayKd, IPUBOAUTH IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D 11O

MATEMATHKE
Ko IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
A
1 Yucna v BIYMCICHUS
1.1 Harypanbenble u nensie uyncna. [Ipu3Haky qenuMMoCTy HEIbIX YUCE
1.2 OOBIKHOBEHHBIE U IECATHUYHBIE APOOH, MPOIIEHTHI, OECKOHEUHBIE TEPUOTUUECKHIE IPOOH
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTuyecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIAMU
L5 HpI/I6J'II/I)KéI-iHI)Ie BBIYMCIICHUS, MpaBUJIa OKPYIJICHMS, PUKHUIKA U OLEHKa pe3ysbTara
BBIYHMCIIEHUI
2 AnrebpandecKkue BbIpaXKeHHs
2.1 BbykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp c nenbiM nokazareneM. CTeneHb ¢ palMOHANBHBIM NOKa3areneM. CBoiicTBa
' CTENEHN
2.3 MHorousneHsl
2.4 AnrebOpaunveckas 1po0b
)5 ApubdmMeTnuecknii KOpeHb HaTypaibHOW cTeneHu. JleicTBUsS ¢ apudMeTHYecKuMu
' KOPHSIMHM HATYPAJIbHOW CTENEHU
3 VYpaBHEHUS 1 HEPAaBEHCTBA
3.1 Lenble u ApoOHO-paIoHaNbHbIe ypaBHEHH. CUCTEMBI M COBOKYITHOCTH YpaBHEHUN
3.2 Lenble u 1poOHO-paIoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Perttenye TEKCTOBBIX 3a1a4
4 YucnoBele NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUs TIOCIIE0BATEIbHOCTEH
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX POLIEHTOB
5 DyHKIMH




Oynkius, crnocoObl 3amanus ¢yHKuu. ['paduk Qyakuuu. O6macTb omnmpeneneHus u

5.1 MHOeCTBO 3HadeHud ¢ynkuuu. Hymn dyaxnun. IIpoMexyTku 3HAKOTOCTOSHCTBA.
[IpoMexxyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MUHHUMYMBI (DYHKIHUH.
Hauboupiee u HanmeHblee 3HaYeHUE (PYHKIIUU HA TPOMEIKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunarhnas npsmas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue purypsl 1 Ux cBoicTBa

7.2 TpeyrosbHuK

7.3 MHOroyrojasHuKN

7.4 OKpyXHOCTb U KpYI

7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH

7.6 BekTops! Ha I0CKOCTH

8 BeposiTHOCT 1 cTaTuCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

Marematuka. ['eomerpusi: 7-9-e knmaccer: 6a30BbIi ypoBeHb: yueOouuk/JI.C. AtanacsH,

B.®. Byry3os, C.b. Kagomuies - 16-e u3na., crep. - Mocksa: IIpocsemenue, 2025. - 416

C.. UJ.
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