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HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX PAa3/elOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIUNA CBOEH IeNbl0 00ECTeUnTh U3yYEHUE CBOMCTB U pazMepoB GUTyp, HX
OTHOLIEHWI M B3aUMHOE pPacCHOJOXXEHHE, ONHUpPaeTcsd Ha  JIOTMYECKYIO,
J0Ka3aTeIbHY0 JUHUIO. LIEeHHOCTh M3ydeHHs F€OMETPHH Ha YPOBHE OCHOBHOI'O
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKIECHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, I0KAa3bIBATh
UCTUHHBIE YTBEPXKIECHHUS M CTPOUTh KOHTPHPHUMEPBI K JIOXKHBIM, MPOBOJMTH
pacCyXJI€HusT «OT TMPOTHBHOIO», OTJIMYAThb CBOMCTBA OT IPU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii nenpi0 H3ydeHUs TE€OMETPUU SBJISIETCS HCMOJIb30BaHHE €€ Kak
MHCTPYMEHTA NPU PEUICHUM KaK MaTeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUANOIIMXCA B peanbHOM Ku3HH. OOydarolMiics [OJDKEH Hay4YHThCS
OTPEACIUTh F€OMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIM 4YEpTEX WIH
PUCYHOK, HAWUTH TUTOMIAAbh 3€MEJIBHOT'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIITUHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxka sl aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYMCIMUTEIbHAS JUHUS B W3YyYEHUU T'€OMETPHUHU.
[Ipu pemieHuu 3aay NPAKTUYECKOTO XapaKTepa OOYYaloIUNCA YUYHUTCS CTPOUTH
MaTEMaTUYECKNE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTYallMil, HPOBOAUTH
BBIYHCIICHUS U OLIEHUBATh aJI€KBATHOCTD MTOJIyYEHHOT'O pE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMHU Y4YEOHBIMU
npeiIMeTaMHi, MOTUBUPOBATh MCIOJIb30BATh OMPENEIECHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHUI, JEMOHCTPUPOBATh NMPUMEHEHHUE MOTYYEHHBIX YMEHUH B (U3UKE U
TEXHHKEe. OTH CBs3W Hamboiee SPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHowEeHus», «Merton koopauHat» u «Teopema
[Tudaropay.

VYuebnbiii kypc «l'eoMerpus» BKIIOYACT CICIYIOIIME OCHOBHBIC Pa3JICibl
conepxkanusi: «l'eomerpuueckue Qurypel M ux cBoiictBay, «M3MepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOpPAMHATHl HAa  IJIOCKOCTH,
«BekTtopbly, «JIBrkeHus rmiockoctny, «I[IpeodbpasoBanust mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 yaca: B 7 kiacce
— 68 yacoB (2 4daca B Henen0), B 8 kimacce — 68 vacoB (2 yaca B Hezaeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbenble nonstus reomerpun. Touka, npsiMasi, OTPE30K, Jy4. YToJd. Buasl
yriioB. BeprukanbHple U cMexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpruunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C NOMOLIBIO LMPKYJIS M JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOoOenpeHHBII W  PaBHOCTOPOHHMN  TpPEYrodpHUKHA. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBAa M TNpU3HAKU paBHOOEAPEHHOro TpeyrojapHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

IIpssmMoyronbHblli  TpeyronbHUK. CBONCTBO MeEIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  NOPOBEAEHHOM K  rumnoreHy3e. llpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOJIbHBIN TPEYTOJIBHUK € YIJIOM B 30°.

HepaBeHcTBa B reomMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema o OoJyblleM yriie U OoJbLIell CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CEpEeIMHHBIN
NEPIEHANUKYJIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMo. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHCaHHAsA OKPYKHOCTHU
TPEYTrOJbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA UM NPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenuss meauansl. LleHTtpanbHas cumMmerpus. Teopema dDaneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparnenuu. LleHTp macc TpeyroiabHuKa.

[Tongobue TpeyroabHUKOB, Kod(duuueHnt momodus. I[lpuszHaku mnomgoOus
TpeyroidbHUKOB. [IpuMeHeHne mogo0us npu peneHny MpakTUYeCKUX 3a/1a4.



CroiicTBa 1omaae reomerpudeckux ¢uryp. dopmynsl s 1uIOMIAIA
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE TIUIomaaen
OTI00HBIX (UTYP.

Brruncnenve minomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. I[lpumenenne teopemsr I[ludaropa npu pernieHun
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble ¥ LEHTpaJbHBIE YIJIbI, YrOoJl MEXIY KacareIbHOU U XOPIOM.
Yrael  Mexay ~XopJamMM U CeKylIMMHU. BrnucaHHble W ONKMCAHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonoxeHue [aByX OKpyxkHoctel. Kacanue
okpyxHocTei. OOI1re KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemienne TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTudecKkux 3azad4 C HMCIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6ust. [logoOue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENEHHM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

BekTop, anmHa  (MOOyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMd HaJ BEKTOpaMH. PaziiokeHue BEKTOpa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHMSI JUIMH U YIJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPY>KHOCTEN U MpAMBIX. METOl KOOPAUHAT U €r0
IIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa OKkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yrja, BbIUMCIECHUE JUIMH AYr OKpyx)HocTeu. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIOKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (seMeHTapHbIe
npeactasienus ). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepHU3yIOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUMU B IPYTUX HAyKaX W NPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro oOiiecTBa (Harmpumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE Y4YacTHE€ B PEIICHUH IMPAKTUYECKUX 3adad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYAJIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMAaTHUYECKOM HAyKW Kak c(eppl dYeIoBeuecKOu
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usumyeckoe BocnuTaHue, GOopMHpPOBAHHE KYJIbTYPbl 30POBbSl M
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIEKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh W XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
Kiaccu(uKaum, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIPHUHUMATh, (QOPMYIHPOBATH MW  MNPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npeniaraTh KpUTEPUU JIsl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIEHUHN (MPSMBbIE U OT
MPOTHUBHOI0), TPOBOJUTH CaMOCTOATEIHFHO HECIOKHBIC J0Ka3aTelbCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMPATh HauWOoJiee TOAXONAIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JaHHOe, (opMUpoBaTh
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKy COOO0I;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPENOIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIC 1CHCTBHUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yi, KOMMEHTUPOBATH MOJYyYEHHBIN pPe3yIIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIora, OOHAPYKHBATh Pa3jM4M€ U CXOJICTBO TO3UIIUN, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIUBUIYATHHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThl, 00001MAaTh MHEHUSI HECKOIbKUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa B OONIUMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUSI ¢ YYETOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHHUS] WJIM HEIOCTYOKCHHS IEeNH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh UW3y4deHHBIE TE€OMETpPUUECKUE (UTYpBI, ONpPENeIsITh HUX
B3aMMHOE DACIOJIOKEHHE, H300pakaTh T'e€OMETpUYECKUe (UTYPHI, BBITOIHSITH
YEpTEXKHU MO YCIOBUIO 3ahaud. M3MepsiTb JMHEHHbIE U YIJIOBbIE BEJIIMYMHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
peaIbHON JKM3HHU, Pa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmmuarh pasmepsl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTexKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUHU 3a/a4.

[IpoBOINTE JTOTHMYECKUE PACCYXKIACHUS C MCIOJB30BAHHEM I€OMETPHUUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHX 3a]1a4.

OnpenensTe NapauieIbHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTs napauieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIYKMCICHUS W HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIE 3HAUYCHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MIEPECCUCHUN JBYX NapauIeIbHBIX MPSAMBIX CEKylled. Pemars mpakTuyeckue
3a71a4M Ha HAXOXIECHUE YIJIOB.

Brnagers mNoOHATHEM TeOMETPUUYECKOTO MECTA TOYEK. YMETh ONPENCHATH
OMCCEKTPHUCY YIJIa U CEPEAUHHBIN MEPICHINKYIISIP K OTPE3KY KaK Fre€OMETPUUYECKUE
MecTa TOUYEK.

@opMyIUpOBaTh OINPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPH
pelIeHny 3a1ay.

Brnagers MoHsATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. [lonbp3oBaThcs QakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCSI B OJHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOU TOUKE.

Brnaaere noHsiTheM KacaTelbHOW K OKPY>XKHOCTH, TOJIb30BaTHCSI TEOPEMOU O
NEePHEHIUKYJIIPHOCTU KacaTelbHON U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEHIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX MPAKTHYECKHUI CMBIC]I.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHSI C MTOMOIIBIO LIUPKYJIS U
JIVMHEWKH.

K koHmy oOyuenuss B 8 kJiacce OOyYaromIMiiCs TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
N0JIb30BAThCSl UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKUX 3a1au.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHs] MEIMaH TPEeYyrojbHUKA (LIEHTpa
Macc) B peUICHUH 3a1ay.

Bragers noHsATHEM CpeqHEH JMHUU TPEYrOJIbHUKA U TPareluy, NPUMEHATh
UX CBOWCTBA MpPU PEIICHUHU TreoMeTpudeckux 3azaad. llomb3oBaTbCcs TeopeMoin
dajieca ¥ TEOPEMOU O MPOMOPLIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu MoA00Us TPEYTOJIbHUKOB B PELIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaThesi Teopemoirt [ludaropa npns pemieHuss TEOMETPUUYECKUX U
OpakTU4YecKuX 3axad. CTpouTh MaTEMaTHYECKYHD MOJENb B IPAKTUYECKHUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagerp nDOHATHMSMU CHMHYyca, KOCHMHYyca M TaHIE€HCa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1071b30BaThCsl ATUMU MOHATUAMU ISl PEIICHUS
IPAKTUYECKUX 3a]a4.

Boruncnars (paznuyHbIMU cioco0aMM) TUIONIA/Ib TPEYTrOJAbHUKA U IIOMIaAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoydyeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnagers NOHATHSAMU BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIIaX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOU U XOPJ0H IPU PELICHUN '€OMETPUUECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpUMEHEHUEM TOA00US W TPUTOHOMETPUM (MONB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kiiacce oOydyaromuiicss TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBI0 PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI 1711 HETaOJIMYHBIX 3HAUEHUH.

[Tonb30BaThest hopMynamMu NMPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIl HAaXOXKJEHHUS COOTHOLIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOXKICHHS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOB»), NPUMEHITh HUX MpHU
pELIeHNH Te€OMETPUYECKHX 3a/1au.

Brnaners moHsTMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00HBIX (Guryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX
¢uryp, yMmeTb BBIYMCIATH JUIMHBI W HaxXOOuUTh VYIJIbl Yy TOAOOHBIX (QUTYD.
[IpumeHsTh cBoiicTBa MOAOOMS B MPAKTHUUECKUX 3ajadyax. YMETh NPUBOJIUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITonp30BaTHCS TEOPpEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAaMH, MOHUMATh MX TFEOMETPUYECKUN W (DU3MUECKU
CMBICJ, NPUMEHATh MX B pPEIICHHH T'E€OMETPUUECKUX MU (U3NYECKUX 3a4ad.
[IpuMeHATH CKaJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIeHUH T€OMETPUUYECKUX U MTPAKTUYECKUX 3a]1ay.

Braners NOHATHAMHM NPABUIBHOIO MHOI'OYT'OJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TYTH OKPYXXHOCTH W PaJUaHHON MEphl yria, yMETh BBIYMCIIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHATh moay4yeHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUH (PUTYp, TPUMEHATH IBUKEHUS
IUIOCKOCTH B IPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHS
C TPUMEHEHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HE00XOUMO, KAJIBKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KonunuecTBo yacos
HanmeHoBaHMe pa3iesioB U TeM DJIeKTpOHHBIE (HH(pPOBHIE)
Ne i/mt Konrpoabusie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoTbI
[pocreiimue reomeTpruuecKkue GpUrypol
1 1 UX CBOMCTBaA. M3mepenue 14 https://m.edso00.ru/SCDUTTDXL
F€OMETPUUYECKUX BEIMYUH
2 TpeyronbHuku 22 1 https://m.edsoo.ru/LUWH113V3
I1
3 APAIICILHDIE HIPAMBIC, CYNMA YITIOP 14 1 https://m.eds00.ru/C3QIURDV5S
TpEeyroJbHUKa
O I
4 KPYHOCTR I KPYT. & COMETPHACCIHE 14 1 https://m.eds00.ru/ZCZQS49CU
IIOCTPOEHHUS
5 [ToBTOpenue, 06001IeHNe 3HAHUN 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2

8 KVIACC

HaumMeHoBaHue pa3/ie/ioB U TeM

Koan4yecTBo 4acoB

DJIeKTpPOHHBbIE (LU (PPOBbHIE)

Ne /i Konrpoabubie | IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 UeTbIpEXyroJbHUKH 12 1 https://m.eds00.ru/ZLR3S406D
Teopema daneca u TeopeMa o
2 MPOIOPITMOHAIIBHBIX OTPe3KaX, MOA00HbIE 15 1 https://m.edso0.ru/F805Z09Y8
TPEYroJbHUKH
[Inomanes. Haxoxnenue miomanen
3 TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (QUTYP. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnomaau nogoOHBIX Guryp
4 Teopewma [luaropa u nataa 10 1 https://m.edsoo.ru/4AZHRPY M8W
TPUTOHOMETPHHU
VYTIubl B OKpYKHOCTH. Brincannsie u
5 OTHICAHHBIC HETHIPEXYTOMBHIIH. 13 1 https://m.eds00.ru/J2JOK38GT
KacarensHble k OkpyxHOCTH. Kacanue
OKPYKHOCTEN
6 [ToBTOpenue, 06001IeHNEe 3HAHUN 4 1 https://m.edsoo.ru/LX0AVO0G6P
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOTPAMME



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KVIIACC

HaumeHoBaHMe pa3iesioB U TeM

KosunuyecTBo yacoB

DJIeKTpOHHbIe (LM (pPpOBHIE)

Ne /o Kontpoabnbie | IIpakTHueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 Tpuroowmetpii. Teopensi KOCHIYCOR i 16 1 https://m.eds00.ru/5172B Y40V
CUHYCOB. PelieHne TpeyroibHIKOB
[IpeoOpazoBanue moao00wus.
2 MeTtpudeckrue COOTHOIICHUS B 10 1 https://m.eds00.ru/T58 CWSWSF
OKPYKHOCTH
3 BexTopsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBbI KOOPIMHATHI HA TUIOCKOCTH 9 https://m.edso0.ru/I5QMG5AFT
[IpaBunpHBIE MHOTOYrOJIBHUKY. J[JTMHA
5 OKPY>KHOCTH U IUIOIIA/Ib KPyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenue momanen
6 JIBYOKEHUS INTOCKOCTH 6 https://m.edsoo.ru/8HUMOCSCI
7 li)ciz(;f:f;:uzzofizige’ 7 2 https://m.edsoo.ru/VYL6CQR8P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPO'PAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3yJabTAaThl OCBOCHHS OCHOBHOM
NpoOBEPSAEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJbTara
6 ['eomerpust
Pacnio3HaBaTh M3y4eHHBIE I'€OMETpUYECKHUE (UTYPBI, OMPEACTATh UX
B3aUMHOE PpACIOJIOKEHHE, M300pakaTh TI'eOMETpUYecKue QUrypsl,
6.1 BBITMOJHATh YEPTEXKHU IO YCIOBUIO 3ahauu. M3MepsaTh JHMHENHHBIE U
YIJIOBBIE BEJIMYMHBIL. Penats 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB
Henatp rpy0Oyro OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIIMYHH MPEIMETOB B
6.2 peasbHOM KH3HU, pa3MEpPOB TNPUPOJIHBIX 00BEKTOB. PaznuuaTh
pa3Mepsbl ATUX 00BEKTOB MO NOPSAIKY BETUUHHBI
6.3 CTpouTh 4epTEXU K TEOMETPUUECKHUM 3a/1adyam
ITonp30BaThCsl MPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIOIb30BaTh
6.4 NPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUU
3az1a4y
6.5 [IpoBoauTh  JIOTMYECKHE  PACCY)KIEHUS €  HMCHOJIb30BAaHUEM
' reOMETPUUECKUX TEOPEM
ITonb30Batbes IpU3HaKaMu paBeHCTBa IPSIMOYT OJIBHBIX
6.6 TPEYrOJIbBHUKOB, CBOMCTBOM MEJHAaHbI, NPOBEAEHHON K THIIOTEHY3E
IIPSIMOYTOJIBHOT'O TPEYTOJIbHHKA, B PEILIEHUN T€OMETPUUYECKUX 3a/1a4
OmnpenensaTs napamuieIbHOCTh NMPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpa3yeT ¢ HUMHU cekymasd. OnpenesisaTh NapaieIbHOCTh MPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOW JO TOUYEK
JIPyroi npsamoit
6.8 Pemrats 3a1aun Ha Ki1eT4aToit Oymare
6.9 [IpoBOAUTH BBIYUCIEHUS W HAXOAWTh YHCIOBbIE M OYKBEHHBIE




3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJaydaX C HCIOJIb30BAHUCM
CYMMBbI YI'JIOB TPCYIrOJbHUKOB W MHOI'OYT'OJIbHUKOB, CBOMCTB VIJIOB,
O6p330BaHHBIX npu IEPECCUCHHUN ABYX IapaJuICJIbHBIX IIPAMBIX

CGKYHIGI\/'I. PemraTs IMPAKTUYCCKHUE 3a/Ja4i Ha HAXOXKIACHUC YIJIOB

BHaIIGTB IHOHATHUECM TCOMETPUUCCKOTO MECTa TOYCK. YMmeTh

6.10 OmpenessaTh OWUCCEKTPUCY yIia M CEPEAMHHBIA MEPIEeHANKYISIp K
OTpEe3Ky KaK FreOMETPUYECKHE MECTa TOYEK
@opMynHpOBaTh OMPEICICHUS OKPYKHOCTH € Kpyra, XOpIbl |
6.11 IuaMeTpa OKpPY)KHOCTH, TIOJIb30BaThCS HUX CBOWCTBAMHU. YMETh
MIPUMEHSTh 3TH CBOMCTBA NPU PEILICHUH 3324
Bnagerp moHATHEM OINMCAaHHOW OKOJIO TPEYrojibHUKAa OKPY>KHOCTH,
yMmeTh HaxoauTb e€¢ 1eHtp. llomp3oBaThcsi (pakTamMm O TOM, YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA TIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpEeIUHHBIC MEePHEHIUKYISAPbl K CTOPOHAM TPEYTOJIbHUKA
[IEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp moHATHEM KacaTenbHOW K OKPYKHOCTH, IIOJH30BAThCS
6.13 TEOpEeMOil O TEPNeHIUKYISIPHOCTH KacaTelbHOW U  paauyca,
MPOBEEHHOTO K TOUKE KaCaHHsI
6.14 [Tonp30BaThCsl TPOCTEHIIMMH TE€OMETPHUECKAUMH  HEPaBEHCTBAMH,
' MMOHUMATP UX MPAKTUICCKUI CMBICIT
6.15 [TIpoBOIUTH OCHOBHBIE TE€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYJIS U JIMHEUKU
8 KJIACC
Kon .
IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUsS
pe3yJibTara
6 I'eomeTpus
61 Pacrnio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMU MPU PEIICHUN T€OMETPUICCKUX 3a]1a4
6.2 [IpuMeHATH CBOMCTBA TOYKM TNEpeceYeHUs] MeAHuaH TpPeyroJbHHUKa
' (eHTpa Macc) B pelIcHUH 3a1a4
6.3 Brnamersr moOHSATHEM CcpeaHEH IJMHHM TPEYroJbHUKA W TpamNelHH,




MPUMEHATh HUX CBOWCTBAa MpPU PEIIEHHMH T'E€OMETPUUECKUX 3aj]ad.
[Tonw3oBaThest Teopemoit daseca U TeopeMor 0 MPOMOPIUOHATIBHBIX

OTpE3Kax, IPUMEHATh UX NI PEIICHUSA MPAKTHYCCKUX 3aJa4

[IpuMeHATh TNpU3HAKM TMOAOOUS TPEYrOJIbHUKOB B  PELICHUU

o4 reOMETPUUYECKUX 3a1a4
[Tonw3oBatbcst Teopemoit [Tudaropa ans pemieHns TeOMETPHUECKUX U
6.5 IpakTHYecKuX 3axad. CTpouTh MaTeMaTH4YECKYHD MOJEIb B
' IIPAKTUYECKUX 3a/ayaX, CaMOCTOSATENBHO JE€1aTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIUE JJINHBI
Bnagerp moHATHSMU CHHYCa, KOCHHYyCa W TaHI€HCa OCTpPOrO yria
6.6 IPSIMOYTOJIBHOTO TpeyrojapHuka. llonp30BaThCs 3TUMHU NOHATHAMHU
JUTSL pelIeHHs TPaKTUUECKUX 3aj1a4
Boruucisate (pa3nuuHbIME  crioco0aMM) TUTOLIAAb TPEYroJbHUKA U
6.7 IUIOINAM MHOTOYTONBHBIX (uUryp (Moab3ysch, A€ HEO0OXOIUMO,
' KaJbKyIITOpoM). [IpUMeHSATh MONydYeHHbIE YMEHHUS B MPAKTHUYECKUX
3aa4gax
Bnanets NOHATUAMM BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh
6.8 TEOpEMbI O BIIMCAHHBIX YIVIaX, YIrIaxX MEXIY XOpJIaMH (CEeKyLIUMH) U
' yrile MEXIy KacaTelbHOM M XOPJAOH NPH PEUIEHUH T'€OMETPUUYECKHUX
3a1a4
6.9 Bnanerb NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh
. CBOMCTBA OIIMCAHHOI'O YETBIPEXYrOJIbHUKA IIPYU PELICHUU 3a1a4
IIpuMeHAT, MONy4YEHHbIE 3HAHMS HA NPAKTUKE —  CTPOUTh
6.10 MaTEeMaTUYECKHE MOJENH Uil 3aJad peaJlbHOM XKU3HU U IPOBOIUTH
' COOTBETCTBYIOLIIE BBIYMCICHHS C TPUMEHEHMEM [0A00us U
TPUTOHOMETPHH (TIOJIB3YACH, T/I€ HEOOXOIUMO, KATBKYIATOPOM)
9 KJIACC
Kon .
IIpoBepsiembie IpeaMeTHBIE Pe3yJbTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa30oBaHUs
pe3yJibTaTa
6 I'eometpus
6.1 3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YTJIOB, HAXOIUTH C MX




IIOMOILBIO PA3JIMYHBIE 3JEMEHThl IPSAMOYIOJBHOTO TPEYroJbHUKA
(«pemieHue  MPSIMOYTOJIBHBIX — TpeyrosbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaJ'IBKy.H}ITOpa) JJIMHBL 1 YTIIbI JJIA HETAOIMYHBIX 3HAYECHUH

6.2

[Tonb3oBatbes dhopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXACCTBOM JJISI HAXOXACHUS COOTHOIICHUHN

MCXKAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU

6.3

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JJISI HAXOXKICHHS
Pa3IUYHBIX DJIEMEHTOB TPEYTOJbHHUKA («PELICHHE TPEYTOJbHHUKOBY),

MPUMCHATH UX IPU PECIICHUU F'’COMETPUICCKUX 3aaa4

6.4

Bnagerp moHsaTHsMU TpeoOpa3oBaHUsS IMOAOOMS, COOTBETCTBEHHBIX
AIEeMEHTOB MOA00HBIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMU MOAOOUS
MIPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH AJUHBI U HaXOIUTh YIJIBI Y
nofao0HbIX Quryp. IIpuMeHsTh CBOICTBA MOAO0MS B MPAKTUYECKHUX
3ama4ax. YMeTh TPUBOAWTH NpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXaroleM MUpe

6.5

[lonp30BaTbcs TeOopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpA, O

IIPOM3BEICHUN OTPE3KOB CEKYILNX, O KBapaTe KacaTeabHOU

6.6

Ilonb30BaTbCd  BEKTOpaMM, IIOHMMATb UX TIEOMETPUYECKUH U
Gu3n4eckuil CMbICI, IPUMEHATh MX B PEHIEHUU I'€OMETPUYECKUX M
¢usnueckux 3anad. [IpuMeHSATH CKaJIspHOE MPOU3BEACHHE BEKTOPOB

JJI1 HAXOXKACHUA OJIMH U YTJIOB

6.7

ITons30BaThCA MCTOJAOM KOOpPAHMHAT Ha INNIOCKOCTHU, IIPUMCHATH €TO B

PEIICHNHU IT'€OMECTPHUYCCKUX U MPAKTHYCCKUX 3aaa4

6.8

Brnagers DNOHATHUSAMH — IPaBUJIBHOTO  MHOIOYI'OJIBHHMKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI IYI'M OKPYKHOCTH M PaJUaHHOM Mephl yIua,
YMETb BBIUHCIATH IUIOHIAAb Kpyra M ero uyacted. IlpumeHnsars

IMMOJIYYCHHBIC YMCHHUA B IIPAKTUYCCKUX 3aJadax

6.9

HaxonuTh ocu WM LEHTPbl CAMMETPUU (PUTYp, IPUMEHSTH IBUKECHUS

IIJIOCKOCTH B HpOCTCﬁHIHX ClIydasx

6.10

HpI/IMCHSITI) IMMOJIYYCHHBIC 3HaHUA Ha IMPAKTHUKE —  CTpOUTH
MAaTCMaTUYCCKUEC MOACIN IJIA 3aJad peanI)Hoﬁ JKM3HU W IPOBOJUTH

COOTBCTCTBYIOIIUC  BBIYUCJICHUA C TMPHUMCHCHUCM HOIIO6I/I$I u




TPUTOHOMETPUUECKUX  (YHKIUI  (MONB3YsCh,

KaJIbKYJIITOPOM)

rIe

HEOOXOAUMO,




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 ['eometpus
Havanbnsle nouaTus reomerpun. Touka, npsmasi, OTpe30K, Jyd. Yroia. Buasl
6.1 yrioB. BeprukanbHble W CMexHble yribl. buccekrpuca yrina. Jlomanas,
MHOTOYrojbHUK. [lapanieasHOCTh M IEpIEeHANKYIIPHOCTD IPSIMbIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH.
' [IpuMepsl CUMMETPUHN B OKPYXKAIOLIEM MUPE
6.3 OCHOBHBIE TMOCTPOCHHSI C MOMONIIBIO LUPKYJIS W JIMHEHKHU. TpeyrojbHUK.
' BricoTa, Mmennana, OuccekTprica, X CBOMCTBA
6.4 PaBHOOepeHHBIN W paBHOCTOPOHHMM  TpeyrosbHUKH. HepaBeHCTBO
' TpPEeYrojabHHUKa
65 CpoiicTBa ¥ TMpHU3HAKK PaBHOOEIPEHHOr0 TpeyrojbHUKA. [Ipu3Haku
' pPaBEHCTBA TPEYTOJILHUKOB
66 CBoiicTBa U NPU3HAKY MAPAJUICNIbHBIX OPsMbIX. CyMMa yrioB TPEYroJbHHUKA.
' BHeuiHue yribl TpeyroiabHUKa
[IpsimoyronbHbIl  TpeyroiabHUK. CBOWCTBO MEAUAHBl MPSIMOYTOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOM K runoreHyse. IIpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. IIpSMOYTOJIbHBIM TPEYTONBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OonblieM yrie u Oonbliedt  cTOpoHE
TpeyroybHUKA. [lepnenauKysp u HaKJIIOHHas
6.9 'eomerpuueckoe MecTo TOYEK. buccekTpuca yriia W CepeauHHBIN
' NEPIEeHIUKYISAP K OTPE3KYy Kak FreOMETPUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacmloyio)KeHUEe OKpY)KHOCTH u mpsMoil. KacatenpHas u cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BIIMCAHHAas B Yroj. BroucaHHas W ONHMCAaHHAs OKPYKHOCTHU

TpeyrojbHUKa




8 KJIACC

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

6 I'eometpus

6.1 YetsipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpssMoyronbpHUK, poMO, KBaApaT, X MPU3HAKH U CBOWCTBA

6.3 Tpanenus, paBHOOOKasi Tparnenus, e€ cBoiicTBa u nmpu3Haku. IIpsmoyronpHast
' Tpaneunus

6.4 Merton yaBoenust menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 Cpennue TUHUM TpeyroiabHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [Togobue TpeyroabHUKOB, KoddduiueHt moxodus. [Ipusnaku mnomgoOus
' TpeyrojipHUKOB. [IpruMeHeHre noqo0us Npy peleHNH MPAKTUIECKHUX 33134

6.7 @opmynbl ANS  IUIOMIAAU TPEYrojbHHUKA, MapajienorpamMmma, pomba W
' Tpaneuuu

6.8 CpolicTBa muomazeil reomerpuueckux ¢uryp. OTHoIIeHHe MIIomaaeit
' noJ00HBIX uUryp

6.9 Beruucnenue miomanei TpeyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa npum pemenun
' MPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja MpsIMOYTOJIbHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUrOHOMETpUYECKHE
¢yskuuu yrios B 30°, 45° u 60°

6.1 Brnucanuble ¥ LEHTpalbHBIE YIVIBI, YrOJd MEXKAY KacaTelIbHOW U XOpIOW.
' VYTIIbl MEXKAY XOPJIaMU U CEKYLIUMU

6.13 BricanHbie 1 onmMcaHHBIE YETHIPEX YT OIbHUKH

6.14 B3anmHoe pacnonoxxkeHue IByX OKpyxkHocTed. Kacanuwe okpyKXHOCTEM.

OO61ue kacareiabHbIE K ABYM OKPYKHOCTSAM

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOX/1€CTBO. DOPMYIIBI TPUBEICHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB UM Teopema CHHYCOB. Pemenue
6.2 NPAaKTHYECKUX 3a/]ad C MCIOJIb30BAaHUEM TEOPEMBl KOCHHYCOB U TEOpPEMBbI
CHUHYCOB
6.3 [TpeoOpa3zoBanue mopoows. [1o100Me COOTBETCTBEHHBIX AJICMCHTOB
6.4 Teopema o MpoU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O POU3BEICHUU OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJipaTe KacaTeIbHOH
Bekrop, mnmmHa  (MOIynb) — BEKTOpa,  COHANpaBJIEHHBbIE  BEKTOPBI,
65 MPOTUBOIOJIOKHO HAMpaBICHHBIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJl BeKTopaMmu. PaznoskeHue BeKTopa Mo AByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKaisipHOE MPOU3BECHHE BEKTOPOB, IPUMEHEHUE IS
' HaXOXKJCHHS JUTMH U YTIIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMs IPSIMOM U OKPYKHOCTH B
6.7 KOOp/AMHATAaX, MepecedeHrne OKPYKHOCTEH U MpsIMbIX. MeTol KOOpJIMHAT U €ro
pUMEHEHHE
6.8 [IpaBunIBEHBIE MHOTOYTOJIBHUKH
6.9 JuHa okpyxHOCTH. ['pagycHast 1 paguaHHas Mepa yriia, BRIYUCICHUE JIUTHH TyT
' OKPY’KHOCTEMN
6.10 [Inomane kpyra, cekTopa, CErMEHTa
611 JIBuKeHHS TUIOCKOCTH M BHYTPEHHHE CHMMETpUH (Guryp (31eMeHTapHbIe

npencrasienus). [lapamiensusiit nepenoc. [ToBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHUS K NIPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh TMOHSATHSMHU: MHOXECTBO, IOJIMHOKECTBO,
omepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEepPUPOBaTh MOHITHIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, MPUMEHATh WX MPU PELICHUU
3aJ1a4; yMEHHE HUCII0JIb30BaTh IpauyecKoe MpeCTaBICHUE MHOKECTB
JUTSL ONMCAHUS PeajibHBIX MPOILIECCOB U SIBJICHUI, MPU pEelIeHUH 3a1a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUpOBaTh IMOHATHAMU: OMNPCACICHUC, aKCHUOMa, TEOPCMa,
A0Ka3aTCjibCTBO, YMCHHC paCllO3HAaBATb HCTHHHBLIC W  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOJAUTH HNPUMEPBI U KOHTPHPUMECPBI, CTPOUTH

BBICKA3bIBAaHHA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHSATHUSIMHU: HATYpPaJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCJIO, JEIUMOCTh HATypaJIbHBIX YHCEN, TPHU3HAKH
JIETUMOCTH, IIeJI0€ YHUCJIO0, MOAYJIh 4ucia, OOBIKHOBEHHAs ApoObh W
JIecAaTuYHas IpoOb, CTAaHAAPTHBIN BHJI YKCIA, PAIlMOHAIBHOE YHUCIIO,
UppALMOHATIBHOE 4YHCIIO, apu(METHYECKH KBaJpaTHbIH KOPEHb;
YMEHUE  BBINOJHATH JEUCTBHS C  YHUCJIaMH, CpaBHUBATb U
YHOpSAIOYMBATh 4YHUCJIA, NPEACTABISATh YHUCIA HAa KOOPAUWHATHOMN
NpsIMOM, OKPYIJIATh YHUCIIA; YMEHUE JeNiaTb MPUKUIKY U OLEHKY

pe3yiibTaTta BBIYHCIICHUI

YMeHue onepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKa3aTeleM,
apumeTnuecKkuil KBaJApaTHBIH KOpPEHb, MHOTOWICH, alreOpanyeckas
Ipo0b, TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHU
0oJbllle €IMHHULBI, YMEHHE BBIIOJIHATH pacu€rel Mo Qopmynam,
npeoOpa3oBaHus LEBIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKEHUH U
BBIPOKECHHUN C KOPHSMH, Pa3I0KEHHE MHOTOUYJICHA HAa MHOXKUTEJH, B
TOM 4YHCIIE€ C HCIIOJIb30BaHHEM (OpMYJ pPa3HOCTH KBaJApaTOB U

KBaapaTa CyYMMBbI U Pa3HOCTHU

YmMmenue ONCpHUPOBATH MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPELIaTh JIMHEWHBIE U KBAaJAPATHBIC YPABHCHMS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHOM MEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX YpaBHEHUH, JTUHEHHbIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJlpaTHble U JApOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHOUN
IIEPEMEHHOM, B TOM YHCJIE MPU PEIIECHNN 3aa4 U3 JPYTHX IPEIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE HCIOIb30BATh KOOPAHHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS pEleHUM

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHIME: QyHKIMS, Tpaduk QyHKIUU, HYITH
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, YyObIBaHUS, HauOoiblllee U HaUMEHbIIEe 3HAUYCHUS
byHKIHY; yMEHHe OTepupoBaTh MOHITHSIMHU: npsimas
IIPOMOPLUMOHANILHOCTD, JIMHEWHAs (YHKUUS, KBagpaTuyHas (yHKIHS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepoosia; yMEHHE
CTpOUTH rpaduKu GYHKIIUN, UCTIONTH30BATh rpadrKH JJI ONPEACIICHUS
CBOMCTB MPOIIECCOB W 3aBUCUMOCTEH, NJIsi pEIICHUs 3a7a4 U3 JPYrux
V4eOHBIX TPEAMETOB W PEATBHOW JKU3HW; YMEHHE BBIpaXaTh

(dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUNHAMU

YmMmenue ONCpUpOBaAThH IOHATHUAMM MMOoCJICa0BATCIIBHOCTD,
apI/I(l)MeTI/ILIeCKaH n TCOMECTPUUICCKAA MporpecCcuu; YMCHUC
HCITOJIF30BaTh CBOMCTBA HOCHGI[OB&TGHBHOCT@IZ, (1)OpMy.]'IBI CYMMbI H
061uero YiICHa IpHu PCIICHHUH 3a/a4, B TOM YHCJIC 3aJla4 U3 JAPYIux

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM YHCJE HAa MPOLEHTHI,
JOIM M YacTH, JBUXKEHHE, padoTy, LIEHy TOBapOB U CTOMMOCThb
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 O0JIACTH YIIPaBJICHUS JTUYHBIMU U
CeMEWHBIMH  (PMHAHCAMH); YMEHHE  COCTaBISATh  BBIPAKEHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3ajJauyu,
UCCIIeIOBaTh MOJIYYEHHOE pEIIeHUE M OIIEHUBATh MPABIONOJ00HOCTH

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUrypa, TOUKA, OTPE3OK, MpsMasd,
Jyd4, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKH, NPSIMOYTOJbHBIA TpPEYroJbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajienorpaMM, poMO, TNPSAMOYrOJbHUK, KBajpaT, Tpamneuus;
OKPY)XKHOCTb, KpYT, KacaTeslbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; ymeHue pemaTh 3aJauyd, B TOM YHCIIE U3 ITOBCEIHEBHOM
KHU3HU, HA HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOWCTB GUTyp U (pakToB

10

YMeHne onepupoBaTh TMOHSATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIHUKOB; IapajuIeIbHOCTh U INEPIEHAUKYISIPHOCTh INPSAMBIX,
Yroa MexAy IpsMbIMU, IIEPIECHIUKYIISAp, HAKIOHHAs, IIPOCKIUS,
nogobue ¢puryp, Nog00HbIE TPEYTrOIbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM W MNpPSAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nogobue (Guryp, napamienbHOCTh U NMEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYXaloIeM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMH: [UIMHA, PACCTOSHUE, YIOJ
(BeqiMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYroJbHMKA), IJIOLIA/lb;
YMEHHE OLIEHUBATh Pa3MeEPbl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHITH (GOPMYJIBl TEepUMETpa U  IUIOMIATH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO Tapajule/ICNIUIe a; YMEHHE INPUMEHATh MNPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHMUSA  JUIs

BBIUMCJICHUSI ITTUH, PACCTOSHUH, IUTOMIACH

12

YMeHue wu300pakath IUIOCKHE (QUTypel W WX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (GUTYPHI OT PYKH, C TOMOIIBI0 YEPTEKHBIX
HHCTPYMCHTOB H 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY HJIU

CUMBOJIBHOMY OITMCAaHHIO

13

YMmenue OoneprupoBaTh ITOHATUAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpJAHUHAT, KOOpAWHATBI TOYKH, BCKTOp, CcymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIHOJIB30BATb BCKTOPbI M KOOPAWHATHI JISI MPECACTABIICHUSA
JaHHBIX W PCIICHHUA 3ada4, B TOM HYHCIC H3 JOPYIrux y‘Ie6HBIX

npeaMETOB U peanLHoﬁ KHU3HU

14

YMeHue omnepupoBaTh TOHATHSIMH: CTOJOMKOBBIE M  KPYrOBbIE
IarpamMMbl,  TaOJUIBI, cpeaHee  apupMeTHYecKoe, MeIuaHa,
HauOOJbIICe W HAMMEHBIEE 3HAYCHHUS, pa3Max YHCIOBOrO Habopa,

YMEHHE  U3BJIEKaTb, HMHTEPIOPETUPOBATH M  MPEoOpPa3OBHIBATH




I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJICHHYIO B Ta6J'II/II_IaX U Ha JAuarpaMmmax,
OTpa’Xarouyro CBOMCTBa H XAPAKTCPUCTUKU PCAJIBHBIX ITPOLCCCOB U
HBHCHHﬁ; YMECHUE pacClio3HaBaTb N3MCHYHNBBIC BCJIIMYNHBI B

OKpYXaroIieM MUpe

15

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIM ONBIT (CIydalHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (3JEMEHTApHBbIM HCXO0J)
CIy4yallHOTO OIbITa, CiIy4yallHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OIBITax C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pEIIaTh
3ala4yl METOJIOM OPTraHM30BAHHOTO IMepedopa U C HMCHOJIb30BAaHUEM
MpaBuja YMHOXXEHHS; YMEHHE OIEHHMBATh BEPOSITHOCTH PEATbHBIX
COOBITHI ¥ SIBJICHH, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXawlleM MHPE U B JKU3HH;
3HAKOMCTBO C [IOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpAaTh NOAXOISAIIMM H3YYEHHBIM METON MJi pPELCHUsS
3a/a4d, NPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIIUCBIBATH OTJACJIbHBIC  BBIJAIOIIHUECS  PE3YyJbTaThI,
[IOJIy4CHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, IIPUBOAUTH
IIPUMEpPbl MAaTEMAaTUUECKUX OTKPBITHI U X aBTOPOB B OTE€YECTBEHHOMN

¥ BCEMUPHOUN HCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u nenbie yncna. [Ipu3Haku 1eTMMOCTH LHEIbIX YHCE

1o OOBIKHOBEHHBIE U JECATUYHBIE  ApOOW,  MPOLEHTH, OECKOHEUHBIE
' nepuoAnYecKue Apoou

13 Panmonanehbie  uncna. ApudMETHYECKHE OIepaludl C  PanuOHATBHBIMHU
' YUCIaMHU

14 JleiicTBuTenpHble unciaa. Apu@METHYECKHUE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YyHCcliaMu

15 [TpubmkE€HHbIE BBIUMCICHHS, TMpABUIA OKPYIJICHHUS, NPUKHIKA M OIICHKA
' pe3yNbTaTa BBIYUCICHUN
2 AnreOpanueckue BBIPaKSHHS

2.1 BykBeHHbIe BbIpakeHUs (BbIPAXKEHUS C IEPEMEHHBIMU )

25 Crenenp ¢ uenbiM mnokazareneM. CTemeHb € palMOHAJIbHBIM [OKa3aTeseM.
' CBolicTBa CTENEHU

2.3 MHorouneHsl

24 Anrebpanyeckasi 1po0b

25 ApudpmeTnueckuii KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apuQMEeTHIECKUMHU KOPHSIMH HATypaJIbHON CTCTICHH
3 YpaBHEHUS 1 HEpABEHCTBA

31 Hensie u npoOHO-panmoHanbHble ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' ypaBHEHUN

39 Henble u npoOHO-panuoHanbHble HepaBeHCTBA. CHCTEMBl U COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemenue TeKCTOBBIX 3a/1a4
4 UYucnoBsle Mocae0BaTeIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 ApudmeTrnueckas u TeomeTpuyeckas mnporpeccund. Dopmyna  CIOKHBIX




ITPOLICHTOB

) OyHKINUU
Oynkiys, crnocodbsl 3amaHus  ¢yHkuumu. ['paduxk  ¢ynkumu. OOnactb
orpeziesieHus] 1 MHOKecTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBbl U
MUHUMYMBl (QyHKImH. HaunGonbiiee W HanMeHblllee 3HaYeHHWE (DYHKIMH Ha
MIPOMEXKYTKE
6 KoopannaTel Ha IpsIMOM U TIITIOCKOCTH
6.1 KoopaunaTtnas npsmas
6.2 JlexkapToBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GuUrypsl 1 ux cBoicraa
7.2 TpeyroyibHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposITHOCTE ¥ cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

I'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomuer C.b. u
npyrue, AxkimonepHoe oomiectBo «M3narensctBo «lIpocBemenner

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

b.I'.3uB lunaktuueckue maTepuaisl 7,8,9 kinacc no reomerpuu IIpocsenienue
2008

JI.C.AranacsiH, B.®.byty30B, ['ecomerpusi. Pabouas terpanp 7,8,9 kiacchl.
[Ipoceenienne, 2009

T.M. Mumienko, A.Jl biinakos ['eomerpusi. TemaTtnueckue tecTol. 7,8,9
IIpocsemenue, 2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubnuoreka [JOK

https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f41al2c
https://m.edsoo.ru/7f417e18






