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MHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOTro ipenmerta «l'eomeTpusiy st odydaronuxcs 7-9 kimaccoB
COCTaBJIEHA B COOTBETCTBHM C HOPMATUBHBIMU JJOKYMEHTaMU:

l.®enepanbHbiM 3akoHOM 0T 29 nekabps 2012 r. Ne273-®3 «O6 oOpa3oBaHuu B
Poccuitckoit deneparumy;

2.®enepalbHBIM TOCYIaPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOT'O OOILEro
oOpaszoBanust (yTBep>KIEH mpukazoM MunucrtepcrBa mnpocsemenus P® or 31.05.2021 r.
Neo 287, 3apeructpupoBan MunuctepctBom roctuitud PO 05.07.2021 roga Ne 64101);

3.®enepanbHOil  00pa3oBaTEeNbHOM MPOrpaMMON OCHOBHOTO 00mIero o0pa3oBaHUs
(yTBepxkmeHa mpuka3oM MunucrepctBa mnpocBenienus P® or 18.05. 2023 r. Ne 370,
3apeructpupoBaHa MunuctepctBoM roctuiuu PO ot 12.07.2023r. No74223) ¢ yuérom:

4.ITpukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxaenun [lopsaka
OpraHu3allii ¥  OCYILECTBJIICHUS  0Opa30BaTeNbHOW  JEATEIBHOCTH TIO0  OCHOBHBIM
0011eo0pa3oBaTeIbHBIM MpOrpaMMaM - 00pa3oBaTEeIbHBIM MPOTpaMMaM HadyajJbHOro 0OImIero,
OCHOBHOTO OOIIIETO U CPEHEro 00IIero 00pa3oBaHus» (C AOMOJIHEHUSIMU U U3MEHEHUSIMHU);

S5.Ipukaza Munnpocsemenuss Poccun ot 04.10.2023 Ne738 «OO06 yTBepxkaeHUn
(denepanbHOro IEpeyHs HJIEKTPOHHBIX 00pa3oBaTElIbHBIX PECYpCcOB, JOMYLIEHHBIX K
UCMOJIb30BAaHUI0  IIpU  peaju3allud  UMEIIIHUX  TOCYAApCTBEHHYIO  aKKpEIUTALUIO
00pa30BaTeNbHBIX MNPOTrPaMM HAYAJIBHOIO OOIIEro, OCHOBHOI'O OOLIEro, CpexHero oOIlero
o0Opa3oBaHus);

6.0cHOBHOII  00pa30oBaTENIbHON MpPOTpaMMbl  OCHOBHOTO  OO0mIero  0oOpazoBaHUs
I'OCYAAPCTEHHOI'O KA3EHHOI'O OBHIEOBPA3OBATEJIBHOI'O VYYPEXIAEHNWA
«I'OPJIOBCKAS CAHATOPHAS IKOJIA-UHTEPHAT Ne9» (yrBepkaena npukaszom ['KOY
«"OPJIOBCKAS CHIN Ne 9» ot 26.08.2024r Ne 119);

7.YuebHOoro 1mmiaHa ocHOBHOro obmero oOpazoBanus ['OCYIAPCTEHHOI'O
KA3EHHOI'O  OBHIEOBPA3OBATEJIBHOI'O  YUYPEXIEHUA «I"OPJIOBCKAZ
CAHATOPHAS IHKOJIA-UHTEPHAT Ne9»;

8.Paboueit pOTpaMMBbI BOCIIUTaHUSA OCHOBHOT'O o01ero o0pa3oBaHUs
I'OCYAAPCTEHHOI'O KA3EHHOI'O OBHIEOBPA3OBATEJIBHOI'O VYYPEXIEHWA
«I"OPJIOBCKAS CAHATOPHAS IKOJIA-UHTEPHAT Ne 9.

['eomeTpHst KaKk OJMH U3 OCHOBHBIX Pa3JIeNIOB MIKOJIBHON MaTeMaTHKH, UMEIOLINI cBOeH
[EeNbI0 00ECIeYNTh H3YYEHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOIIEHHH M B3aWMHOE
pAacIioNIo’KEeHNe, OMHUpAeTCs Ha JIOTHYECKYI0, JOKa3aTelbHYIO JHHHI. L[eHHOCTh H3ydeHHS
reOMETPUH Ha YPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHMs 3aKII0UAETCs B TOM, UTO 00y4Jarouuiics
YUUTCSl TPOBOJUTH JIOKA3aTENIbHBIE pAaCCyXJIEHHs, CTPOUTh JIOIMYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, HPOBOIUTH
paccyXIeHHsI «OT MPOTHBHOTOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIC
YTBEPKJICHHSL.

Bropoii 1ienbio u3yueHus: reOMeTpuu SBISETCS UCHOJIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pelIeHNH KaK MaTeMaTH4YeCKHX, TaK M TPAKTHUECKUX 3a/ay, BCTPEYAIOUIMXCS B PEATbHOU
xu3HU. OOydYaromuiicss MOHKEH HAYYHTHCS OIPENENUTh TeOMETPHUYECKYIo (urypy, ommcarb
CJIOBaMM JJaHHBIM 4epTEéX WM PUCYHOK, HAWTH IUIOINAAb 3€MEIbHOIO y4acTKa, paccuuTaTb
HEOOXO/IMMYIO JITMHY ONTOBOJOKOHHOTO Kaleys WM Tpebdyemble pa3Mmepbl rapaxa ais
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIHUTEIbHAS JIMHUS B U3yUYECHHH T'€OMETPHH.
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https://sudact.ru/law/prikaz-minprosveshcheniia-rossii-ot-18052023-n-372/
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[Ipu pemeHun 3agad MOPAKTHUYECKOTO  XapakTepa OOydYaloLIUMHCS  YYUTCS  CTPOUTH
MaTEMaTUYECKHE MOJCIN pEANbHBIX JKU3HEHHBIX CHUTyallil, NPOBOJUTH BBIYHMCICHUS U
OLICHMBATH aJICKBaTHOCTH MTOJIyYEHHOT'O pe3yibTara.

Kpaiine BaxHO MOTYEPKUBATH CBSI3U TEOMETPUU C APYTUMH Y4YEOHBIMH TNpEIMETaMH,
MOTHBHpPOBaTh  HWCIHOJB30BaTh  ONPENEIECHHUS TIEOMETPUUYECKHMX (QUIryp U  TOHATHUH,
JI€MOHCTPUPOBATh MPUMEHEHHUE NOTYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBSI3U Hanbosee
ApKO BUJHBI B TeMax «BekTtops», « TpuroHoMeTpuyeckrue COOTHOIIEHUD», «MeTol KoopAuHaT»)
u «Teopema IIudaropar.

VY4eOHnbiil kypc «['eomeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3fesibl COAEPIKAHUS:
«I'eomeTrpuueckue Qurypsl M HX CBoOWcTBay, «l3MepeHne reoMeTpHUuYEcCKUX BEIUYHHY,
«/lekapToBBl  KOOpAMHATBl Ha  IIOCKOCTW», «BekTopel», «/IBMXKEHMS  IUIOCKOCTWY,
«IIpeobpazoBanus Mo100US.

Ha usyuenue yue6Horo kypca «I'eomerpusi» orsoaurcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B Heneno), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEII0).



COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

HavanbHple nonsaTus reoMmerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yrojd. Buasl yrios.
Beprukansuele M cMexHBIE yribl. buccexrtpuca yrma.  JlomaHas, MHOrOyrojbHHK.
[TapannenbHOCTb U NEPIEHAUKYJIIPHOCTD IPSIMBIX.

Cummetpuunsie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cuMMeTpuu
B OKpY>KarOLIEM MUDE.

OcHOBHBIE TIOCTPOCHHS € IOMOUIBKO LUPKYJIs M JnHeHku. TpeyronbHuk. Beicora,
MerMaHa, OMCCeKTpHCa, UX CBOICTRA.

PaBHOOeApEHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpuU3HAKKM paBHOOEAPEHHOro TpeyrojbHuka. IlpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU MapajuleNbHbIX NpsMbIX. CymMMma yrioB TpeyrojbHuKa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHBIA TpeyroidbHUK. CBOWCTBO MeUaHbl IMPSMOYIOJIBHOTO TPEyroJIbHUKA,
IPOBEAEHHOW K runoreHyse. lIpu3Haku paBeHCTBa MNPSAMOYIOJBHBIX TPEYTOJIBHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yIiIoM B 30°.

HepasencrBa B reomeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 0oJbIlIeM yriie U OONbIIEH CTOPOHE TPeyroiabHUKA. [leprneHIuKyIsap 1 HaKJIIOHHAS.

['eomeTprueckoe MecTOo TOYEK. buccekTpuca yria M CEpelMHHBIM NEPHEHIUKYIAp K
OTpE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMAaMeTp, MX CBOIicTBa. B3anMHoOe pacroyioxeHne
OKpyxHOCTU M npsMoil. KacarenpHast u cekymas K OKpy>KHOCTH. OKpYy>KHOCTb, BIIMCaHHasl B
yroi. BnincanHast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YersipéxyronpHuku. llapamnenorpamm, e€ro nmpu3Haku U CBOMCTBA. YacTHbIE ciydan
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBaJparT), UX NPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsMoyromnbHas Tpanenus.

Meton ynBoenuss mMenuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u TeopeMa O
MPOMOPLUOHANIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT momoodus. [IpusHaku mogo0usi TPEyroibHUKOB.
[Ipumenenue mogooust pu pelIeHUH MPaKTUUYECKUX 3a/1a4.

CaoiicTBa miom@aaei reomerpudyeckux Guryp. @opMyinbl A IJIOMAAN TPEyTrOJbHUKA,
napauenorpaMma, pom6a u Tpanenuu. OTHOLIEHHE TUIOIAAeH NOJOOHBIX QUTyp.

Brruncnenue miomianeit TpeyroJlbHUKOB U MHOTOYTOJIEHUKOB Ha KJIETYaToi Oymare.

Teopema Ilucaropa. Ilpumenenue Teopemsl Iludaropa mpu pemeHuN MPaKTUIECKUX
3ajau.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yrja MNpsSMOYTOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIEeCTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHble W LEHTpaJIbHBIC YIUIBI, YTOJI MEXJY KAacaTeIbHOM M XOPAOH. YTIbI MEXIy
XOpAaMM ¥ CeKyUIMMH. BrucanHele U ONHMCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
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pacmojio’)keHue JBYX OKpykHocTei. Kacanue okpykHOCcTe. OOmmmMe KacaTelbHBIE K JABYM
OKPYHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreHc yrjaoB ot 0 nmo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKeCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M Teopema CHUHYCOB. PemieHue
IIPaKTUYECKHX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nopodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYILMX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bextop, mnuHa (MOAY/Nb) BEKTOpa, COHANpPAaBIE€HHbIE BEKTOPHI, IPOTHUBOIOIOKHO
HaIpPAaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAalMM HaJ
BEKTOpaMHU. Pa3nokeHue BekTopa 110 JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTsl BEKTOpA.
CkasiipHO€ ITPOU3BEAECHNUE BEKTOPOB, IPUMEHEHHUE /JIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

JlekapToBbl KOOpIMHATBI Ha IUIOCKOCTH. YPAaBHEHUS IPSAMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECCUCHUE OKPYKHOCTEN U IPSIMBIX. MeTox KOOpAMHAT U €r0 IIPUMEHEHUE.

ITpaBriibHBIE MHOTOYIOJIBHUKU. JJIMHA OKpPYKHOCTH. ['pagycHas u panuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTel. [limomans kpyra, CEKTopa, CerMeHTa.

JIBuKeHMsI IIJIOCKOCTU U BHYTPEHHHE CUMMETPHUH (PUryp (371eMeHTapHbIe PEACTaBICHUS).
[TapannensHbiii nepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Ppe3yJabTaThl OCBOCHMS IporpaMMbl yueOHOro kypca «leomerpusi»
XapaKTepU3YIOTCS:

1) narprnoTnyecKoe BOCIIUTAHUE:

NpOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHUHCKHX MaTeMaTHKOB M POCCUKUCKOMN
MaTeMaTUYECKOU IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peaju3allid ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEIYp TPaKIAHCKOTO O0IIecTBa (HampuMmep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJeM, CBA3aHHBIX C NPAKTHUYECKUM HPUMEHEHHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPaJIbHO-3THUECKHUX MPUHIUIIOB B I€ATEILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELIECHUM MPAKTUYECKUX 3a/Jad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JIJIS1 YCIIEITHON MPO(ECCHOHANBHON EATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM WHIUBHUIYaJbHOW TpPaeKTOPUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTaIel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOAbI U OOIIECTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKh Kak cdepbl YelOBEUeCKOW JesTeIbHOCTH, AITAlOB €€ pa3BUTHA U
3HAYUMOCTH JUUISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4ECKON
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHS MHUPA, OBJAJEHHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATENBCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpOBaHME  KYJbTYPbl  310POBbS M
IMOLMOHAIBHOIO 0JIAroONnoJIy4usi:

FOTOBHOCTBIO TPUMEHATh MAaTeMaTHYeCKHEe 3HaHUS B HHTEpecax CBOEro 370pOBbs,
BEJICHUS 37J0pPOBOr0 00pasa >KU3HHU (30pOBOE MUTAHUE, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryisipHas Qu3udeckas aKTHMBHOCTH), C(HOPMHUPOBAHHOCTBHIO HaBBIKA pediekcuu,
IIPU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpHEeHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3ajad B o0iacTu
COXPAHHOCTH OKpYXalolleW Cpepl, IMJIaHUPOBAaHUS IOCTYIIKOB M OLEHKM HMX BO3MOJYKHBIX
NOCNEACTBUM JUIsl OKpY’KaIOLIEH cpeibl, OCO3HAHUEM TIJI00aJBbHOIO XapakTepa SKOJIOIMYECKHX
poOJIeM U yTEeH UX PEIICHHUSI;



8) amanTanmus K M3MEHAIIUMCS YCJIOBUSAM CONMAJIbHONW M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHMCTBUSM B YCIOBMSX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPAKTHUECKYIO JESITEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS Y APYTHX
Jrofiel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMH U3
OIbITa JIPYTHX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHWM, B TOM uucie (GOopMyIUpOBaTh UAEH,
HOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHMUAX, B TOM UHUCIIE paHEe HEU3BECTHHIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0O KakK BbI30B, TpeOyIOIIMH KOHTpMEp, KOPPEKTHPOBATH NMPUHUMAEMble PELICHUS U
neictBus, pOpMyIHpPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble JJoruyeckue JelcTBUA:

® BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMaTUYECKHX OOBEKTOB,
TOHSATUN, OTHOUIEHWHW MEXKIY TOHATUAMH, (OPMYIHPOBATH OMPEACICHUS TOHSATUMH,
YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCU(PUKAIIMKH, OCHOBAHUS JIJI1 00OOIIECHUS U
CpaBHEHUS, KPUTEPUU TPOBOJMMOIO aHAJIU3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

® BBIBISTH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOpEUHs B (DaKTax,
TAHHBIX, HAONMIOACHHUSX W YTBEPXKACHUAX, NpeiaraTh KPUTCPUU JMJIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JieNlaTh BBIBOJBI C WCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUECHH 110 aHAJIOTHH;

® pa3dUpaTh J0KA3aTEIHLCTBA MATEMATHYCCKUX YTBEPKICHUN (MPSMBIC U OT MPOTHUBHOTO),
MPOBOJIUTH CaMOCTOSTEILHO HECIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMAaTHUYECKUX (HaKTOB,
BBICTPAaWBaTh apTyYMEHTAIIMIO, TIPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHus ydeOHOW 3amadyd (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanbolee MOIXOMSIIUNA C YYETOM CaMOCTOSITENLHO BBIJEIIEHHBIX
KpUTEPUEB).

Ba3oBble uccieaoBaTebLCKUE AeiiCTBUS:

® UCNOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATEIbCKAA  WHCTPYMEHT  MO3HAHMS,
(hopmynHpoBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPoOIEeMy, CaMOCTOATEILHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJAUTH IO CaMOCTOATEIIBHO COCTABJIECHHOMY IUIAHY HECJOKHBIM 3KCIIEPUMEHT,
HEOONBIIOE WCCIICJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTUYecKOTro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOO0H;



CaMOCTOATENIbHO  (hopMynUpoBaTh OO0OOIIEHHMS H  BBIBOJABI 10  pe3ysbTaTam
MPOBEAEHHOTO HAONIONEHUs], UCCIEI0BaHMs, OLEHUBATH JIOCTOBEPHOCTH IOJIyYEHHBIX
Pe3yJIBTaTOB, BBIBOJAOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE MPOIECCA, & TAKKE BBIABUTATH MPEATIONOKEHHS
0 €T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISIT HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS
peLICHUs 3a1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHGPOPMALHUIO
pa3InYHBIX BUAOB U (POPM IpEeCTaBICHHUS;

BBIOMpaTh GOpMy IpeCTaBiIeHUs WHPOPMALMU U WUIIOCTPUPOBATH PeLIaeMble 3a/1a4u
cXeMaMH, AruarpaMMaMu, HHOU rpadukoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIIMK 1O KPUTEPHUSIM, MPEUIOKEHHBIM YUYUTEIEM WIH
c(OpMyYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKATHBHBIE YHHBepcaJIbHbIe Y4eOHbIe el CTBHA:

BOCIIPUHUMATh ¥ (DOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCJIOBHSIMH M IEISIMU
oOmeHus, SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOJy pEIICHUs 33Jayd, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ybTar;

B XOJIe OOCY>KJeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAEMOU TE€MBbI, MPOOIEMBI,
perraemMoil 3a1auun, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK PELIEHUs], COIOCTABIIATh
CBOM CYXKJICHUS C CYXKJIEHUSMH JIPYTUX YYACTHUKOB JUAIOra, OOHApY>KUBATh paziinyue
U CXOJICTBO TIO3UIMH, B KOPpPeKTHOU (opme ¢GopMyIupoBaTh pa3HOIJIACHS, CBOU
BO3PaKEHUS;

NPEJCTaBISTh Pe3yibTaThl PEUICHUS 3aJaud, SKCIIEPUMEHTa, UCCIEIOBaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (OopMaT BBICTYIUICHHS C y4€TOM 3ajad MpPE3CHTAlUU U
0COOEHHOCTEN ayAUTOPUH;

MMOHUMAThH M UCTOIH30BaTh MPEUMYIICCTBA KOMAH/IHON U WHANBUAYAIBHON pabOTHI IpU
pelieHun yueOHbIX MaTeMaTUUECKUX 3a/1a4;

NPUHUMATH 11€JIb COBMECTHOM JI€ATENIbHOCTH, IJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM
paboThI, pacrpenesaTh BUILI pPabOT, JOrOBapUBATHLCS, 00CYKIATh MPOIECC U PE3yJIbTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CyX)aeHHUS, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BHIIOTHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JAEHCTBUS
C IPYTUMU YJIEHAMHU KOMAaHJIbI, OI[EHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBHS.

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusauus:

CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM pEIIeHHA 3aJaud (WIM €ro 4acTh),
BbIOMpaTh CHOCOO pelmeHUs ¢ Y4ETOM HMEIOUIUXCS pPecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:



® BIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIlecca M pe3ysibTara PelieHus
MaTeMaTHYeCKOM 3a1auu;

® [IPEABHUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHb NIpPH PEIICHUU 3a0a4d, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWIACHHBIX OIIMOOK,
BBISBJICHHBIX TPYJIHOCTEH;

® OICHHMBATh COOTBETCTBUE PE3yjbTaTa ACATEIBHOCTH MOCTABICHHOW IEIU U YCIOBUSM,
OOBSACHITH MPUIMHBI TOCTHKEHHUS WM HEAOCTHIKEHUS 1ICJIH, HAXOAUTh OIIMOKY, TaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJjacce oOydaroUMiics MOJYYHUT CJEIyIOIUE MpeAMETHbIC
pe3yJbTaThl:

PacriosHaBaTh M3yuyeHHBIE TIE€OMETPUYECKHE (UTYpBL, OINpEeneisTh HX B3aUMHOE
pacroio’keHne, HU300pakaTb IeOMETpUYEcKUe (UIYpPbl, BBIIOJIHATH YEPTEXKH IO YCIOBHIO
3amaun. M3MepATh JIMHEHHBIE W YIVIOBbIE BEIWYMHBIL. PemaTe 3a1ayu Ha BBIYUCICHUE JIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyro OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealIbHOMN KM3HH,
pasMepoB MPUPOIHBIX 0OBEKTOB. Paznuuarh pa3mMepsl ITUX OOBEKTOB 110 MOPAIKY BETUYUHBI.

Ctpouts 4epTekH K reOMETPUUECKUM 3a/1adaM.

Ilonb30oBaTbcd MNpU3HAKAMHM PAaBEHCTBA TPEYIOJBHHUKOB, MCIOJIb30BaTh IIPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTE JOTMYECKUE PACCYKACHUS C UCIIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonb30oBaTbCd IpPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ IPSIMOYIOJBHOIO TPEyrOJIbHUKA, B PpELICHUU
F€OMETPUUYECKUX 3a/1a4.

OnpenensaTh NapajljeabHOCTh HNPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTrOu IMPsIMOM.

Pemats 3a1aun Ha KiieT4aTtoi Oymare.

[IpoBoAMTH BBIYHMCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHBbIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAHUEM CYMMBl YIJIOB  TPEYTOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX INpPHU IEPECEUCHUU JABYX IapauIeIbHbBIX
IPSIMBIX CEKyIEH. PemaTe npakTnyeckue 3a1a4y Ha HaX0KJICHUE YTJIOB.

Brnanets noHATHEM T€OMETPUYECKOT0 MECTa TOUEK. Y METh ONpeAeaTh OMCCEKTPUCY yIiia
Y CEpEIUHHBIN NEPIEHINKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIUpPOBATH ONPEACIICHUS OKPYKHOCTH M KpPYra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
II0JIB30BAThCSA UX CBOMCTBAMH. Y METh IIPUMEHSATH 3TU CBOMCTBA IIPU PEIICHUHU 3a/1a4.

BrageTe moOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHHKA OKPY)KHOCTH, YMETh HAXOAWUTH €€
neHtp. Ilonp3oBarbcs GakTamMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYrOJIbHUKA IepeceKkaroTcs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIE IEPIECHIUKYISAPbl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJTHOW TOUKE.

Brmagete mNOHATHEM KacaTelIbHOM K  OKPYXHOCTH, TOJB30BAThCS TEOPEMOM O
NEPIEHIUKYJIAPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

Ilonb30oBaTbcsd  MPOCTEUIIMMM TIE€OMETPUYECKUMHU  HEPABEHCTBAMM, IIOHUMATh UX
MIPaKTUYECKUI CMBICII.



[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHSI C TOMOLIBIO UPKYJIS U IMHEHKH.

K xoniy oOydyeHuss B 8 kJjacce OOydYarOMMICS TMOJYYUT CICAYIOMNAE TMPEIMETHBIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BH[bI UETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJIb30BaThCS HX
CBOICTBaMM NPH PELIEHUH F€OMETPUUECKUX 3aau.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUEHUs MEOUAaH TPEyrojbHHUKA (LIEHTpa Macc) B
pEILIeHnN 3aay.

Bnagets noHsTHEM CpeHEN JTMHUM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMICTBa
IIpU pEIICHHH reomerpudeckux 3anad. llomp3oBaTthess Teopemon dameca m Teopemou o
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATD UX I PEIIECHUS IPAKTUYECKUX 3a1a4.

[TpuMeHATH IPU3HAKY [10J100US TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbesi Teopemoit [ludaropa ans pemieHHss TE€OMETPHUECKUX M HPAKTUYECKUX
3ana4y. CTpouTh MaTeMaTHYECKYyI0 MOJIEJb B NMPAKTUYECKUX 3a/ladaX, CAMOCTOSITEIbHO JeNaTh
4epTEX U HaXOJUTh COOTBETCTBYIOIUE JIUHBI.

Biagetp moHATMSAMHU CHUHYCa, KOCMHYCa M TaHI€HCAa OCTPOrO YIVIa IPsIMOYIOJIBHOIO
TpeyrojabHuKa. [1071p30BaThCS 3TUMHU NOHATUAMH U1 PEIICHUS IPAKTUUECKUX 3aad.

Bbruncnsate  (pa3nuyHbIMEH - cocoO0aMM)  IUIOHIA[b  TPEYroJbHUKA W IUIOLIAAH
MHOTIOYTOJbHBIX  (uryp (monb3ysAch, TIA€ HEOOXOAUMO, KaJlbKyasaTopoMm). I[IpumeHATH
II0JIy4YE€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Bragerp NOHATHAMM BIMCAHHOIO U LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yriax, yriax MexXay XopaaMu (CeKyIIMMHU) U YIJIe MEXIy KacaTelbHOW U XOpAou
IIPY PEIIECHUU T€OMETPUYECKUX 3a/1a4.

Biagetp MOHATHEM ONKMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATH CBOICTBA ONUCAHHOTO
YeThIPEXYTOJIbHUKA IIPU PELICHNUN 3aa4.

[TpyuMeHsTh NOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peabHOM JKU3HHU U IIPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHH (I0JIb3YACh, IJIe HEOOXOAUMO, KaJIbKYJIATOPOM).

K koHiy oOyuenus B 9 kJjacce oOydarouuiics MNOJYYHUT CJEIyIOIUE MpeaAMETHbIC
pE3yJIbTaThI:

3HaTh TPUTrOHOMETpHUYECKHE (GYHKIUH OCTPbIX YIJOB, HAaXOAUThb C HUX IOMOIUIBIO
pasM4yHble  BJEMEHThl  MPSIMOYTOJBHOIO  TPEYTOJIbHUKA  («peleHHe MpsIMOYTOJbHBIX
TPEyTOJILHUKOB»). HaxoauTh (C MOMOUIbIO KANbKYJIATOpA) JIMHBI M YIJIBI Ul HETaOIMYHBIX
3HA4YCHUM.

[Tonb30Batbest GopMysiaMy NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOXKICHHS COOTHOILIEHUN MEXTy TPUTOHOMETPUYECKUMH BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUISl HAXO0XK/IE€HUS Pa3iIUYHbIX JIEMEHTOB
TPEYrojbHUKA («pEIIEHUE TPEYTrOJIbHUKOBY»), MPUMEHSTh HUX IMPU PELICHUH T€OMETPHUYECKHX
3ajad.

Brnaners nonatusiMu npeoOpa3oBaHus 1Mo100us, COOTBETCTBEHHBIX AJIEMEHTOB MOIOOHBIX
¢uryp. Ilonp3oBaTbest cBOMCTBaMU 11010011 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. I[pumMeHsaTs cBoiicTBa MOAOOHS B MPAKTHUYECKUX 3ajadax.
YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MHpE.

ITonp30BaTbCs TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEKYIIIHX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HMX TE€OMETPUUYECKUH U (PU3NYECKUI CMBICI,
IOPUMEHATh MX B PELICHUM TI'eOMETPUYECKUX U (u3ndeckux 3agad. [IpuMeHsATh cKaspHOe
IIPOU3BEICHNE BEKTOPOB AJIs HAX0XKICHUS JJIMH U YIJIOB.

[lonb30BaTbcsl METONOM KOOpAMHAT HA IIJIOCKOCTH, IPUMEHATh €ro B PELICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHAMM NMPaBUIBHOIO MHOTOYTOJBHMKA, [UIMHBI OKPY>KHOCTH, IUIMHBI yTH
OKPYXKHOCTM M DPaJWaHHOW MeEpbl yIJla, YMEThb BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acTew.
[TpyMEHSTDH MOJIy4€HHbIE YMEHUS B IPAKTUYECKUX 331a4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETPUHM (UTYp, MPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
IIPOCTEHIINX CITy4asix.

ITpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peabHOM JKU3HU U IIPOBOAMTH COOTBETCTBYIOLIME BHIYUCICHUS C IPUMEHEHUEM OO0
U TPUTOHOMETPUYECKUX (PYHKUUHN (MOIb3YSICh, /1€ HEOOX0IUMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

[Ipocreiimue reomerpuyueckre GUrypsl U
UX CBOMCTBA. MI3MepeHne reomeTpuuecKkux
BEJIMYNH

TpeyrosbHUKH

[TapannensHble MpsiMble, CYMMa yTJIOB
TpPEeyroJbHUKA

OKpy»XHOCTB U KpyT. [ 'eomeTpuueckue
IIOCTPOCHHUS

[ToBTOpeHme, 006001IEeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

14

22

14

14

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{IOK
https://m.edsoo.ru/7f415e2e

bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e
but6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢
bub6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
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8 KJIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

YeTsIpEXYroJIbHUKN

Teopema daneca u TeopeMa o
IPONOPLHUOHATIBHBIX OTPE3Kax, MOJ00HBIE
TPEYTOJIbHUKU

IImomans. Haxoxxnenue miomaaein

TPEYrOoJbHUKOB U MHOTOYTOJIBHBIX (QUTYD.

[Tnomaau nogoOGHBIX GuUryp

Teopema IIudaropa u Hauana
TPUTOHOMETPHUH

VYrisl B OKpyKHOCTH. BriicanHsle 1
OINMCAHHBIE YEThIPEXYTOJbHUKH.
Kacarenbnble k okpyxHOCcTH. Kacanue
OKpPYXHOCTE!

[ToBTOpeHme, 006001IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

12

15

14

10

13

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f417e18

bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18

but6mmoreka [JOK
https://m.edsoo.ru/7f417e18

but6mmoreka [{JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bubmmorexa [JOK
https://m.edsoo.ru/7f417e18

13


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

9 KJIACC

Ne i/

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Tpuronomerpus. TeopemMbl KOCHHYCOB U
CUHYCOB. Penienne TpeyroinbHUKOB

[IpeobpaszoBanue nonodus. Metpudeckue
COOTHOUIEHUS B OKPY>KHOCTHU

Bektopsl

JlekapTOBBI KOOPIMHATHI HA TNIOCKOCTH

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA
OKPY>KHOCTH M IUIOIIAa/Ib KpyTa.
Brruucienue miomaaen

ZIBI/I)KCHI/IH IINIOCKOCTH

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
bub6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubnunorexa [JOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
bub6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* ['eometpust, 7-9 knaccwl/ Atanacss JI.C., byty3os B.®., Kanomues C.b. u apyrue,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerenne»

PaGouue Terpaau, TpeHaxepbl, y4eOHUKU

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
bubmuoreka [JOK

IIUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChBI CETH
HUHTEPHET
https://lesson.edu.ru/09/05
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