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COILEPKAHUE OBYYUEHUA
Pabouas mnporpaMMa 10 TE€OMETpPUM Ha YPOBHE OCHOBHOIO OOIIETO
00pa30BaHMs COCTaBJIE€HAa HA OCHOBE IOJOKEHUI M TpeOOBAHUU K pe3yibTaTaM
OCBOEHMsI Ha 0a30BOM YPOBHE OCHOBHOM 00pa30oBaTENIbHON IPOTrpaMMBI,
npeacrasieHHbix B @I'OC OO0, a Takke ¢ y4€éroMm paboueld mporpammbl
BOCIIUTaHUSl IIKOJIBI M BHeApeHun EguHoil Mozenu mnpodeccuoHanbHON
OpHEHTALINY.

7 KIIACC

HavanpHbie noHsaTus reomerpun. Touka, npsmas, OTpe30K, Jyd. YToJa. Buasl
yriaoB. BeprukaneHble U cMexHbIE yIubl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0OceBOW cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOCHHUSI C MOMOIIBIO LUPKYJIS U JUHEWKU. TpeyrojabHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBI W PAaBHOCTOPOHHUW  TpeyroibHUKU. HepaBeHCTBO
TPEYroJbHUKA.

CaolicTBa U MPU3HAKU paBHOOEIPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U NMPU3HAKU MApaAJUIENIbHBIX NpIMbIX. CyMMa yrioB TPEYroJibHUKA.
BHemnue yriael TpeyrojibHUKA.

[IpssMoyronbHbIA ~ TpeyrodbHUK. (CBOICTBO MeEIHUAHBI MPSAMOYTOJBHOTO
TPEYroJbHUKA, IPOBENEHHON K TUNoTeHy3€e. [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX
TPEyroJibHUKOB. [IpAMOYTONIbHBIN TPEYTOIBHUK C YTJIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JAJIMHE
JIOMaHOW, TeopeMa O OoJybllieM yrie U OOoJbIIed CTOPOHE TPEYrOJIbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomerpruueckoe MecTto TOuYeK. buccekrtpuca yrima ©W  CepeaUHHBIN
MEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTh W KpyI, XopJa U JuaMeTp, HuX cBoiicTBa. BsaumHoe
PAacCIOJIOKEHHE OKPYKHOCTH M mpsiMor. KacarenmbpHas M cexyias K OKpPY>KHOCTH.
OKpyXHOCTb, BIHUCaHHas B YroJ. BrnucaHHas W ONUCaHHAs OKPYKHOCTH
TPEYTroJIbHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDbI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O



OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTaTbl OCBOCHHUS IpOrpaMMbl y4yeOHOro Kypca
«"eomeTrpusi» xapakTepusyroTcs: 1) maTpuoTnyeckoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K IIPOUUIOMY M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, L[IEHHOCTHbIM OTHOLIEHMEM K  JOCTH)KEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKONW MAaTeMAaTH4YECKOW IIKOJbI, K HCHOJb30BAaHUIO 3THUX
JOCTUXKEHUH B IPYTUX HayKaX U MPUKIIATHBIX cPepax; 2) rpazkIaHCKoe U 1y XOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN I'paKJaHWHA U peali3alii ero
npaB, TNPEJICTAaBIEHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBIECHUHN, NMPOLEAYp T'paxkAaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OIPOCHI), FOTOBHOCTHIO K 00CYkKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHMH HAyKd, OCO3HAHUEM BaXXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTHBHOE YYacTHE€ B pEUICHUM IPAKTHYECKUX 3a]ad
MaTEMaTU4YECKON HANPABICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsd Ha NPOTSHKEHUM BCEW KU3HU AJI yCNEeUIHOW Npo¢ecCHOHaIbHOU
JESITEIbHOCTH M PAa3BUTUEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHAMBUAYAIBHON TPAEKTOPUHU 00pa30BaHMs M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX MOTpPEOHOCTE; 4) IcTeTHUECKOe
BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOILMOHAJIbHOMY M  3CTETHMYECKOMY BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUIeHWH, pacCyXJIEeHUN, YMEHHIO BHUJIETh
MaTeMaTU4YeCKAE 3aKOHOMEPHOCTH B HCKYCCTBE;, 5) UIEHHOCTH HAy4YHOI0
NMO3HAHUA:

OpPHUEHTAlMEN B JEATEIIBHOCTH HAa COBPEMEHHYK0 CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHUEM MaTEeMaTHUYECKOM HayKd KakK c@epbl UeIOBEYECKOil
JESATENbHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LMBHIIM3ALMH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKA M MAaTEMaTUYECKOW KYJIbTYpOW KaK CpPEeICTBOM
IIO3HAHUS MHPA, OBJIAJECHUEM MPOCTCHIIMMU HABBIKAMM HCCIEAOBATEIBCKOU
NEeATEIIbHOCTH;

6) (puznyeckoe BocnuTanue, GopMUpoOBaHUE KYJIbTYPbI 310POBbS H
IMOLMOHATBHOIO 0JIArONOJyYHs:



TFOTOBHOCTBIO NPUMEHATH MaTEMaTUYECKHE 3HAHUS B MHTEPECaxX CBOErO
3I0pOBbSl, BEIEHUSA  370pOBOro  obpa3a JKHU3HM  (340POBOE  IHMTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHM M OTAbIXa, peEryjsipHas Quanyeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABbIKA PEPIIEKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) IKOJI0rMYecKoe BOCIIUTaAHHE:

OpUEHTaluel Ha MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUH JJI pelIeHus 3a/1a4 B
00JIaCTH COXPaHHOCTU OKPYXKaIOLEeH Cpelibl, MIIAHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MMOCJIEICTBUI JUIsl OKPYXKAIOIIEH CpeJibl, OCO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanyus K M3MeHSIOIUMCS YCIOBUSIM COHAIBHON U
NPUPOAHOI cpeabl:

TFOTOBHOCTBIO K JEHCTBUAM B YCIOBHSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 NMPAKTHUUECKYIO EATeIbHOCTh, B TOM YHUCIE
YMEHHE YYUThCA y JAPYTUX JIOJEH, MpUoOpeTaTh B COBMECTHOW NEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIMU W3 OMbITa JAPYIHX; HEOOXOIUMOCTHIO B
(GbopMHUpPOBaHUM HOBBIX 3HAHHWM, B TOM 4YHUCIE€ (QOPMYIHUPOBATH UACH, MOHATHUSA,
rUNoTe3bl 00 00bEKTaX U SBJICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
Ne(PUIUTBl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAaHUPOBAaTh CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABaThb CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TPEOYIOUIUIl KOHTpMEp, KOPPEKTHUPOBATH
INpUHUMAaeMble pPELIEHUs U AeHcTBUsA, (OPMYIUPOBAaTh M OLEHUBATh PHUCKH U
nocjuencTBus, (OpMUPOBATDH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJornyecKkue JelcTBUA:

 BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKA MaTEeMAaTHUECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUNW MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KIaccuuKaIy, OCHOBaHUS NJisi OOOOIIEHWS W CpPaBHEHHS, KPHUTEPUHU
IPOBOAMMOTO aHAIIN34;

« BOCHpPUHUMATh, (QOPMyIHpPOBaTH MW  MPEOOpPa3OBBIBATH  CYXKICHUS:
yYTBEpJIUTEIbHBIE W OTPHUIATENIbHBIC, CIMHWYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTHUBOPEUUS

B (haKkTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSIX, MpeAsiaraTh KpUTEPUU

IUIS BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEYNH;

JIeNaTh BHIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX U

VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIpsMbIE U OT

OPOTUBHOI0), MPOBOAUTH CaMOCTOSITEIBLHO HECIOXHbIE J0KAa3aTeIbCTBA

MaTeMaTU4YEeCKuX (PaKToB, BBICTPanBATh apryMeHTalluIo,
OPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE

paccyXJ1eHus;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO

BapUAHTOB pEIICHMs, BBHIOUPATh HamOoJiee NOAXOIAIUNA C Yy4ETOM

CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCJCAOBATEIbCKHH HHCTPYMEHT IO3HAHUS,
(GopMyIHpOBaTH BOIPOCH], (UKCHPYIOIIME TMPOTHBOPEUYHUE, TPOOIJIeMY,
CaMOCTOSITCJIbHO  YCTAHABJIMBaTh KMCKOMOE M JIaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAaHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUIECKOT0 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITENTFHO (HOPMYIIHPOBATh 000OIIEHUSI W BBIBOJBI TIO PE3yJbTaTaM
NPOBEACHHOTO HAOIOICHUS, WCCICIOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUTaTh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpPMAIIUU, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUIOB U (POpPM TIpeICTaBICHUS;

BbIOMpaTh (GopMy TpeACTaBICHUS WHPOPMANUA U WILUTFOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, IuarpaMMam#, WHOW Tpadukoil u uX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKSHHBIM
yauTesaeM Win chopMyIupOBaHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATh U ()OPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMU
U [eTSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHHUS IO XOIYy PEIICHUs
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, PEIIacMON 3aJa4d, BBICKA3bIBaTh MJICH, HAIICJICHHBIC Ha TIOMCK
PEIICHMS, COTIOCTABIISATh CBOM CYXK/ICHUS C CY)KJICHUSIMH APYTHX YIaCTHUKOB
nuanora, OOHapy>KMBaTh pa3iuyue W CXOJCTBO MO3UILIHUMA, B KOPPEKTHOU
dbopme hopmyIUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

NIPEJICTABIISATh PE3YNIbTAThl PEIICHUS 331291, YKCIICPUMEHTA, UCCIICIOBAHNS,
IPOEKTa, CAMOCTOSTEIIBHO BBIOUPATh JOPMAT BBICTYIUICHHUS ¢ YIETOM 3a1a4
NIPE3SHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW M WHIUBUyaJIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh 1€JIb COBMECTHOW JIEATEILHOCTH, TUIAHHUPOBATh OpPTaHU3AIIHIO
COBMECTHOM pabOThI, pacmnpeAcisTh BHIbI pPadOT, JIOrOBapUBaTHCS,
00CYXKIaTh MPOIECC W Pe3ynbTaT padoThl, 0000IIaTh MHEHHUSI HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHHUS, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIIMHHUPOBATh CBOW [EUCTBUA C JPYrUMHU WICHAMU KOMaH]IbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcalbHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITETILHO COCTABJISATH IUIAH, AITOPUTM pEIICHUs 3a1a4yu (WIH €ro
9JacTh), BBIOMpATh CIOCOO PEIICHHS ¢ YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Ipoliecca U pe3ysbTaTa
peluieHrs MaTeMaTUYeCKOU 3aa4H;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPU PEIICHUH 3a]1auH,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;



+ OLEHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENN U
YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHIKEHHSI WIM HEIOCTHKEHHUS LEJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 KJjacce oOyd4arolIUNCS TMOJTYYUT CIEAYIOIINE
MIPEIMETHBIE PE3yJIbTATHI:

Pacrio3HaBaTh W3y4YeHHBIE TEOMETPUYECKHE (QUTYPBI, OINPEACIATh UX
B3aMMHOE PaCIOJIOKCHHE, H300pakaTh TeOMETPHUYECKHE (UTYPBI, BBITOJIHATH
YEPTEXkKU 10 YCIIOBHIO 33/1auu. M3MepsTh TUHEHHBIC U YTIIOBBIC BEJIMYMHEI. Penrath
3aJ1ayd Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJTUYHH YTJIOB.

Jlenate TpyOyIO OICHKY JIMHCHHBIX M YIJIOBBIX BEIUYHH IPEAMETOB B
peaNbHON JKM3HHU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Pasznnmyarh pa3Mepbl 3THX
00BEKTOB T10 MOPSAAKY BETUYHUHEI.

CTpoHTh YEPTEHKH K TCOMETPUUCCKUM 3aJ1ayaM.

[Tonp30BaThCsd MOpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIIOJIb30BATh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a/1a4.

[IpoBOUTE JTOTMYECKUE PACCYKICHUSA C HUCIOJIb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCad NpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEIUaHbI, TPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbBHOTO TPEYTOJIbHUKA,
B PCILLICHUHU T€OMETPUUECKUX 3a]ay.

OnpenensaTs MapauieIbHOCTh MPSMBIX C TIOMOIIBIO0 YTII0B, KOTOPBIE 00paszyer
¢ HUMHM cekymas. Onpenenars napauieibHOCTh MPAMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJTHOM MPSIMOU 0 TOYEK APYTOM MPSMO.

Pemrats 3a7aumn Ha KireTyaToi Oymare.

[TpoBOANTE BEIYKMCIICHUS M HAXOAUTh YHCIIOBBIC M OYKBEHHBIC 3HAUCHHS YTJIOB
B T€OMETPUYECKHX 3ajla4ax C HMCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB H
MHOT'OYT'OJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX IIPH IEPECCUCHUH JBYX
MapajuieIbHBIX OPSMBIX CEKylIel. Pemarh mpakTudeckue 3a1a4u Ha HAXOXKJICHUE
YIJIOB.

Bnagers MOHSATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEKTPHUCY YIJIa U CEPEIUHHBIA MEPICHIUKYIISP K OTPE3KY KaK TCOMETPHICCKUC
MecTa TOYEK.

DopMyJIMPOBATh ONPEACTCHUS OKPYKHOCTH W Kpyra, XOpJbl W JUaMmeTpa
OKPY>KHOCTH, IMOJIb30BaThCSI UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TU CBOMCTBA INPH
pEIIEHUH 3a/a4.



Binaners noHsATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTHU, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaTbed (pakTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTC B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPHI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

Bianets noHsATHEM KacaTeabHOU K OKPYXKHOCTH, IIOJIB30BATHCA TEOPEMOU O
IEPIIEHAUKYJIIPHOCTH KacaTeJIbHOU U paauyca, IpOBEAEHHOIO K TOUKE KaCaHHUs.

ITonp30BaThCs MPOCTEUIIMMU T'€OMETPUUYECKUMU HEPABEHCTBAMHU, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOCHUS C MOMOILBIO LIUPKYJISA U
JINHEWKMU.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrie)
Ne n/m o0pa3oBaTe/ibHbIE
NMPOrpaMmblI KonTpoabnbie | I[IpakTnueckue
Bcero pecypchl
padoThI padoThI
[Ipocreiiume reomMmerpuueckre GUrypsl U
1 UX CBOMCTBA. MI3MepeHne reOMETPHUYECKHX 14 bubmorexa [IOK
S — https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
2 Tpeyromprmku 22 1 https://m.edsoo.ru/7f415e2e
[TapannenpHbIe NPSIMBIE, CyMMa yTJIOB bubmuorexa [JOK
3 TPEYroJIbHUKA 14 1 https://m.edsoo.ru/7f415e2e
OkpyxHOCTb U Kpyr. ['eomeTpruueckue bubnmuoreka [JOK
4 MOCTPOCHUS 14 1 https://m.edsoo.ru/7f415e2e
. bubnuoreka [JOK
5 IlopTopenmue, 0bobuienne snatmi 4 1 https://m.edso00.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I1O
TIPOrPAMME 68 4 0
[Tpunoxenue 1
NOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC
No Tema ypoka Konu4yectBo yacos Nlata
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n/n Konrtpoabnbie | IIpakTnueckune | usydenusi | lomammnee | /lonmosHuTeIbHAS
Bcero
padoThsI padoTsI 3aJaHue uHpopmanusa (PI)
[Ipocreimme
IT. 1,2
1 reOMETPUUECKHIE 1
O00BEKTHI Nel 4
MHOroyrojbHHUK, IT. 1,2
2 JIoMaHas 1 Ne8.9
CMexHbIe IT. 11
3 BEPTHUKAJIBHBIE YTJIbI 1 Ne62,63
CMexHbIe IT. 11
4 BEPTUKAJIbHBIE YTJIbI 1 Ne65,66
CmexHble IT. 11
5 BEPTUKAJIbHBIC YTJIbI 1 Ne68,69
CmexHble
6 BEPTUKAIbHBIC YIJIbI 1 IL 11 Ne71
CmexHble
! BEPTUKAIbHBIC YIJIbI 1 IL 11 Ne73
CmexHble
8 BEpPTUKAIbHBIC YIJIbI 1 IL 11 Ne74
W3mepenue IMHEHHBIX U
9 YIJIOBBIX BEJINYHH, . Nel2,13 https://fg.resh.edu.ru/#
BBIYUCIIEHUE OTPE3KOB U No58 KyMGbi 418 4aum
yIJI0B
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10

N3mepenne TMHERHBIX U
YTJIOBBIX BEJIMYUH,
BBIYUCIICHUE OTPE3KOB U
YIJI0B

Nel2,13
Ne60

11

N3mepenne TMHEHHbBIX 1
YTJIOBBIX BEJIUYHH,
BBIYUCIICHUE OTPE3KOB U
YIJIOB

Nel2,13
Ne61

12

N3Mepenne TMHERHbBIX 1
YTJIOBBIX BEJIMYHH,
BBIYUCIICHUE OTPE3KOB U
YIJIOB

Sxiacc

13

[TepumeTp u momanb
(uryp, coCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

SIxknacc

14

[lepumetp u miomaas
¢buryp, COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

Sknacce

15

Ilonsatue o PaBHBIX
TPEYroJIbHUKAX U
IICPBHUYHBIC
IpCaACTaBJICHUA O PABHbBIX

¢burypax

IT. 14 Ne93

16

Tpu npuzHaka paBeHCTBa
TPEYTrOJIbHUKOB

IT. 15 Ne96




Tpu npusHaka paBeHCTBA

17 TPEYTOBHHUKOB IT. 15 Ne97
https://fg.resh.edu.ru/#
Tpu nprsHaka paBeHCTBA
18 TPeyTOBHUKOB IL. 19 Ne99 | Akumsa & marasune
KOCMETUKM
Tpu npusHaka paBeHCTBa IT. 19
19 TPEYroJIbHUKOB Nel00
Tpu nprsHaka paBeHCTBA
20 TPEYTONBHHUKOB I1.20 Ne102
Tpu nprsHaka paBeHCTBA I1. 20
21 TPEYTrOJIbHUKOB Nel04
[Ipu3Haku paBeHCTBA
22 MPSIMOYTOJIbHBIX I1.36 Ne260
TPEYTrOJIbHUKOB Ne263
[Ipu3naku paBeHCTBa
23 MPSIMOYTOJIbHBIX I1.36 Ne268
TPEYTrOJIbHUKOB Ne270
CBOMCTBO MeqUAaHBI
MPSIMOYTOJIBHOTO
24 TPEYroJbHUKA, IL. 35
No272

MPOBEAEHHOMN K
TUIIOTEHY3€
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CBOMCTBO MeqUAHBI

IIPSIMOYT OJIbHOTO
25 TPEYroJIbHUKA, IL. 35
POBEIEHHOM K No274
TUIIOTEHY3€
PaBHOOepeHHbBIC U
26 PaBHOCTOPOHHHE Axmacc
TPEYroJbHUKU
[Ipu3Haku u cBoMcTBa
IT. 18
27 PaBHOOEIPEHHOTO
TpeYrojJbHUKa Nell2
[Ipu3Haku u cBoOMCTBA
28 PaBHOOCPEHHOTO I1.18 Nell5
TpeYrojJbHUKa
[Ipu3Haku u cBoOMCTBA
29 PpaBHOOCPEHHOTO IT.18 Nel21
TPEeYroJbHUKa
HepaBencta B I1. 34
30 reoMeTpUn No242
HepaBenctBa B I1. 34
31 reoMeTpUn No246
Hepasencrsa B IT. 34
32 reOMETPUH Ne249




HepaBencrtBa B

IT. 34

33 r€OMETPUH Ne253
. https://fg.resh.edu.ru/#
[IpssMOyrOIBHBIM
34 TPEYroJIbHUK C YIJIOM B Slkmace MpeanpasaHuyHas
30° pacnpogarka
[IpssMOyTOIBHBIM
35 TPEYroJIbHUK C YIJIOM B Sxmacc
30°
KonTtponsHas padota no [ToBTOpHUTH
36 teme "TpeyrosbHuk" TEOPUIO
[TapannensHble  TpsIMBIE, IT. 24
37 HX CBOMCTBA Nel91
[TsThIi1 TOCTYNAT
38 E I1. 27
BKJIMJIA
Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
39 O6paSOBaHHLIe IIpH I1.29 Ne212

TepECCYCHUH
TapajuieIbHbIX MPSAMBIX
CeKyIIei
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40

Hakpecr nexauue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YI'JIbI,
o0pa3oBaHHbBIE TIPH
[IepECCUECHUU
mapaJlyICJIbHBIX ITPAMBIX
CeKylen

I1. 29
Ne215

41

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIBI,
o0Opa3oBaHHbIE ITPU
nepeceyeHn
mapalICJIbHBIX IMPAMBIX
CeKylIen

I1.29 Ne217

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE IPU
repeceyeHu

I1.30 Ne201

TapajuieIbHbIX MPSAMBIX
CeKyIIei




43

Hakpecr nexauue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YI'JIbI,
o0pa3oBaHHbBIE TIPH
IIepECCUCHUU
mapaJlyICJIbHBIX IMPAMBIX
CeKylen

I1.30 Ne202

44

[Ipu3nak
MapaIJIETbHOCTH MPSIMBIX
4yepe3 paBeHCTBO
pacCTOSIHUN OT TOYEK
OJHOM MPSAMOM IO BTOPOW
psAMOM

I1. 30
Ne204

45

[Tpusznak
MapajuIeIbHOCTH TPSIMBIX
4yepe3 paBEeHCTBO
pacCTOSIHUI OT TOYEK
OJIHOM MPSIMOM JI0O BTOPOI
MpAMOM

I1.30 Ne207

46

Cymma yrioB
TpPEeYroJbHUKa

IT.31 Ne230

47

Cymma yriios
TpEyroJbHUKA

IT.31 Ne233

48

Bremnue yrist
TPEYroJIbHUKA

I1.33 Ne255




49

Buemnue yribt

I1.33 Ne246

TPEeYroJbHUKA
KonTtponsHas pabora o
teme "llapannenbHbie TToBTOpHTE
50 MpsIMbIE, CyMMa yTJIOB TeopHIo
TpeyrojbHUKa"
OKpyXHOCTb, XOpIbl H
o1 JMaMeTp, UX CBOHCTBA Axnace
KacarenbHas k
52 OKPY>KHOCTH I1.41 Ne338
OKpyXHOCTH, BIUCAHHAS
53 B yroJl I1.42 Ne340
Ox HOCTL. BIHCAHHAS https://fg.resh.edu.ru/#
54 PYAHOCTE, I1.42 No342
B yroi MutaHne cambucta
Ilonstne o I'MT,
55 MPUMEHEHHE B 3a]ja4ax Axnace
ITonsTtue o I'MT,
56 HpHMEHEHHE B 33/1a4ax Axnacc
buccekrpuca u
CepeMHHbIN
IT. 39
57 MEePIEeHIUKYIISP KaK
Ne334

TCOMETPUUCCKUC MECTA
TOYCK
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OKpy»KHOCTb, OITUCAHHAs

58 OKOJIO TPEyroJibHUKA [1.43 Ne344
OKpy»KHOCTb, ONTUCAHHAS
59 OKOJIO TPEyroJIbHUKA I1.43 Ne348
OKpyXHOCTb, BIUCAHHAS
60 B TPEYrOJbHHUK I1.43 Ne358
OKpyXHOCTbh, BIUCAHHAs
61 B TPEYrOJbHHUK I1.43 Ne368
[Ipocrenmue 3agaun Ha I1. 38
62 IIOCTPOEHHUE No281
https://fg.resh.edu.ru/#
63 [Ipocreiimme 3amaun Ha I1. 38
IIOCTPOCHHUE Ne289 KBecT B neTHem
narepe
KounTponsnas pabora no
teme "OKpyKHOCTb U ToBTOpUTH
64 kpyr. ['eomerpuyeckue TEOPHIO
nocrpoeHus"
IToBTOpEHUE 1
000011eHrEe 3HAHUI
65 OCHOBHBIX IMOHATHHN U Axnace
METO/I0B Kypca 7 Kiacca
HroroBasi KOHTpOIbHAS
66 Sknacc

pabota
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IToBTOpEHUE U
0000111eHre 3HAHUI
OCHOBHBIX TIOHATHH U
METOJIOB Kypca 7 Kiacca

67

Skiacc

[ToBTOpEHUE N
000011IeHIEe 3HAHHI
OCHOBHBIX TIOHATHH U
METOJIOB Kypca 7 Kiacca

68

Skiacc

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68

KonTtponbHas padoTa o Teme "Vriibl B
64 OKpYKHOCTHU. Briucanusle 1 onucaHHbie
YEThIPEXYTOJIbHUKH"

[ToBTOpEHME OCHOBHBIX MOHATUN U
65 METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eHIE 3HAHUT

[ToBTOpEHME OCHOBHBIX MOHATUI U
66 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUI

67 Hrtoropas koHTpoJIbHAs paboTa

IToBTOpEHHE OCHOBHBIX MOHATHN U
68 METOJIOB KypcOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




[Ipunoxenue 2

MHOYPOYHOE INIMIAHUPOBAHME c yuerom Paboueil nporpaMMbl BociuTaHus U peanusanuu Enqunoit moaenu

npodeccuoHaILHON OpUEHTAIIMN B YPOUHOU JI€SITEIHHOCTH

BocnurarenbHbIA KOMIIOHEHT

[TpopmuauMYyM, yueOHast

HaunmenoBaunue TeMnl

(Tema)

3HAYMMOCThL TEMBI B HOBCGI[HCBHOﬁ

JIeSATeTbHOCTh  (TeMa)

H3Mepenne TMHENHBIX U YTIOBbIX BEJIUYHUH,
BBIUHCIICHUE OTPE3KOB U YIJIOB

Ypok-npakTukym «KCKypcus
Ha TEPPUTOPUIO IIKOJIBI»

3HAYUMOCTH TEMBI pIn b

KHU3HHU YCJIOBCKa

PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEYrOJIbHUKH

Ypok-uccienoBanue
«TpeyronpHuKHM BOKPYT Hac»

dbopMupoOBaHHS MaTEMATHIECKOM

peum ydammxcs
3HAYUMOCTh TEMBI B OIIPEACIICHUU

[IpssMOyrOnBHBIN TPEYroapHUK ¢ yriaom B 30°

Hcropuueckas crpaBka «Y
HCTOKOB MPSIMOYTOJIHOTO
TPEYTOJIbHUKA

3HauuMocTh TeMbl «IlapaienbHubie

cBoeil Oymymiei mpodeccun

Ne Ne
n/n | Ypoka
1 11
2 26
3 35

4 45

[Ipu3Hak napajiienbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUMA OT TOYEK OJHOUM MPSIMOM 10

BTOPOM MPAMOM

Ypok-urpa «Mup napajuieabHbIX
IPSIMBIX)

npsiMbIe» B MPOQeCcCUOHANBHOM
JeSITEIbHOCTH YeIOBeKa







MHUHHUCTEPCTBO INPOCBEIEHUSA POCCHUMCKOM PEJEPATIAN
JenapraMeHT 00pa3zoBaHus 1 HayKu TioMeHCKoOMH 00J1acTH
HuxHeTaBAMHCKHH MYHHIIUNIAJIbLHBIA PaHOH

¢punan MAOY "Beanxanckas COII" - "COII a. HoBonokposka'

PACCMOTPEHO COI'/TACOBAHO

Meroanyeckum 3amecTHTeNb JUpeKTopa  jJ k )

00beIHHEHTEM HW
Pyxosomurens MO i
e A v//_

9%0\7 Tmvpanosa P.Pi%™

IIpotokon Nel ot «30»
aprycra 2024 r.

Oummnmosa M.H.
ITpotoxou Ne 1
ot «30» aBrycra 2024 .

PABOYAS ITPOT'PAMMA
yueOHoro kypca «I'eoMeTpus»
U1 oOyJaromuxcs 8 Kiacca

JI.HoBonokpoBka 2024



COIAEPKXAHUE OBYYEHUA

Pabouas mporpamMma o reoMeTpuUu Ha ypOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs
COCTaBJICHa HAa OCHOBE IIOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MNPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom Pabouell mporpamMmbl BOCHUTAHUS IIKOJIBI U
BHepeHun Enunoit monenu npodeccuoHaibHOW OpUEHTALIMH.

8 KUIACC

YeteipéxyronbHuku. IlapamienorpamMm, ero npusHakd U CBOWCTBA. YacTHbIE
clly4au HapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaapaT), UX NPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U MPU3HAKHU.
[IpssMoyTOJIbHAS Tpanenusl.

Meron ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Daneca u
TEOpeMa O MPOMOPILUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa.

[TogoOue TtpeyroabHUKOB, ko3 dunueHt moaoous. IlpuzHaku momo0us
TpeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peieHny MpakTHYeCKuX 3a1ad.

CaoiicTBa Mmomaneid reomerpudeckux ¢uryp. Dopmynbl A IIIOMATU
TpEeYrojibHUKa, TMapajienorpaMma, pomOa u Tparneuuud. OTHOIIEHWE IUIOMaaei
oT00HBIX PuUryp.

Breruuciienue miomanei TpeyrojJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu penreHun
NPaKTUYECKUX 3a]1ay.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yria MNpsSIMOYTrOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUrOHOMETpUYecKHe (YyHKIUU
yriioB B 30, 45 u 60°.

BrnimcanHble 1 HEHTpaIBHBIE YTJIbI, YTOJI MEXKY KaCaTeJIbHOU U XOPAOH. Ykl
MEXIY XOpAaMH W CEKyIIHMMHU. BIHCaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIbHUKHU.
B3anmHoe pacnonoxkeHue IBYX OkpyxkHocTeil. Kacanme oxkpyxknHocrteir. OOuiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHUS IMpOTrpaMMbl yueOHOro Kypca
«I"'eomeTpusi» xapakTepusyrorcs: 1) maTpuoTuyeckoe BOCIMTAHHUE:

IIPOSIBJICHUEM HHTEpeca K IPOLIIOMY M HACTOALIEMY POCCUMCKOU
MAaTEMATHKHA, I[IEHHOCTHBIM  OTHOUIEHHMEM K  JIOCTHXKEHUAM  POCCHUMCKHUX
MaTEMaTUKOB M POCCUMCKOM MAaTEMaTHYECKOM WIKOJbI, K MCIIOJb30BAHUIO ATUX
JOCTH>KEHUH B APYTUX HAYKaX ¥ MPUKIIATHBIX chepax; 2) rpaxkIaHCKOe U Ty XOBHO-
HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U Pean3aliy €ro
npaB, TMPEJCTAaBICHHEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOUEAYP TpaKAaHCKOro oO0IecTBa (Hampumep,
BBIOOPHI, OMTPOCHI ), TOTOBHOCTHIO K OOCYXKAEHUIO STUUECKUX MTPOOJIeM, CBSI3aHHBIX C
NPAKTUYECKUM TPUMEHEHUEM JOCTW)KEHUW HAyKh, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JESITEIBHOCTU YUEHOIO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Yy4YacTUE B PEIICHUU MPAKTUYECKUX 3a7ay
MaTE€MAaTUYECKON HaIpaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEeMaTUYECKOIO
oOpa3oBaHus Ha TMPOTSHDKEHUHM BCEH KU3HU IS YCNEITHOM MpodecCuOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM H
OCTPOCHUEM MHIAMBUIYaTbHON TpaeKTOpPUH 00pa30BaHUs M KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHATILHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyX IACHUI, YMEHHIO BHJIETh
MaT€MaTHYECKUE 3aKOHOMEPHOCTM B MCKYCCTBE; 5) NIEHHOCTH HAYYHOIO
MO3HAHUSA:

OpUEHTAallMEd B JCATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOmecTBa, TMOHUMAHMEM MATEMAaTHYECKOW HAyKH Kak cdepbl ueIoBeuecKou
NEATENBbHOCTH, 3TANOB €€ Pa3sBUTHUS W 3HAYMMOCTHU JUIS Pa3BUTHS LUBUIM3ALINM,
OBJIQJICHUEM SI3IKOM MAaTEMAaTHKH M MATEMATHYECKON KYJIBTYpPOU Kak CpPEACTBOM
MMO3HAHHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HABBIKAMH HCCIIEIOBATEIbCKOM
NEATENbHOCTH;

6) pusuveckoe BocnuTanue, GopMupoBaHUE KYJbTYPhI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONOJIyYHs:

FOTOBHOCTBIO MPHUMEHITh MAaTEMATHYECKUE 3HAHHS B MHTEPECAX CBOErO
3I0pPOBBS, BEACHUS  340pOBOro oOpa3a KU3HM  (3J0pOBOE  MHTAHUE,



cOQJIaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXa, peEryispHas Quanyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA PE(IEKCUU, TPU3HAHUEM CBOETO paBa
Ha OIIMOKY U TaKOro K€ IpaBa JIpyroro 4ejaoBeKa; 7) IKOA0rn4ecKoe BOCIIUTAHUE:

OpUEHTaluel Ha MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUH JJId pelieHus 3aj1ay B
00JIaCTH COXPAaHHOCTU OKPY’KaloLEel Cpeibl, IUNIAHUPOBAHUS MOCTYNKOB M OLEHKH
MX BO3MOYKHBIX MOCIEACTBUH JIJISl OKPYKAIOMIEH cpesibl, 0CO3HAHUEM IJ100aJbHOrO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pPelIeHHUs;

8) ajanTanus K U3MEHSIOIMMCS YCJIOBHAM COUMAJIbHONW M PUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JIEWCTBUAM B YCJIOBHSIX HEONPENEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTHUUYECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUThCA y APYTHUX JIOJeH, MpUOOpeTaTb B COBMECTHOM J1E€ATE€IbHOCTH
HOBBI€ 3HAHUS, HABBIKM M KOMIIETEHIIMHM M3 OMbITA JPYTUX; HEOOXOJUMOCTBHIO B
(GbopMHUpOBaHUM HOBBIX 3HAHWM, B TOM 4Yucie (OPMYIUPOBATH WIEU, MOHSTHS,
rUNoTe3bl 00 00bEKTaX U SBJIEHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH, IJITAHUPOBAThH CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIUN KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMBIC
pelieHuss U JeHCTBUsI, (OPMYIUpPOBaTh U OLEHUBATb PUCKU M TOCJIEICTBUSA,
(opMUpPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

*  BBIIBJISTh U XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIYy MOHATUAMH, (OPMYIHPOBATH
ONpEeNeNICHUs]  TMOHSATUW, YCTaHABIMBATH  CYIIECTBEHHBIA  MHpPH3HAK
KIaccu(UKaIMi, OCHOBAHUS g OOOOIICHWS W CpaBHEHUSA, KPUTEpUU
POBOJIMMOTO aHAJIN3A;

- BOCOpUHUMATH, (HOpMyIHpOBaTH U  MNPeOoOpPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE M OTpPULATEIbHbIC, E€IUHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

*  BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3AUMOCBSI3U U IPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOMIOMEHUSAX U YTBEPKACHUIX, IPEAIaraTh KPUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;



JIeNaTh BBIBOJbI C HCIONb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX W

MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (NIPSAMBIE U OT

IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE JOKAa3aTeIbCTBA

MaTeMaTU4YeCKuX (PaKToB, BBICTPanBATh apryMeHTalluIo,
OPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHbIE

paccyKJeHus;

BbIOMpaATh CcHoco0 pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO

BapUMAHTOB pEIICHMs, BbHIOMpATh Haumboyiee NOAXONAIMA C Yy4ETOM

CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENIbCKUI MHCTPYMEHT MO3HAHUS,
GbopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIME MPOTHUBOpEUUE, Npodiemy,
CaMOCTOSAITEJIbHO ~YCTAaHABIIMBATh KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY TIUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIECHUIO OCOOEHHOCTEM
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMyNIHpOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yjbTaTaM
NPOBEIEHHOTO HAOMIOIEHUS, HUCCIEIOBaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIIBUIATh
MPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAILIUM, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3MPOBAaTh W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOPMAUU U HWIUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMamH, HWHOW Tpapukod U UX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POPMAIMUA 1O KPUTEPHUSIM, MPEAIOKCHHBIM
yauTesIeM Win cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJEHHUSI B COOTBETCTBUU C YCIOBUSMU
U LEISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY pPEIICHUA
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0Jl€ OOCYKJEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOH TEMBI,
poO0JeMBbl, peraeMoi 3aaun, BbICKa3bIBaTh UJECH, HAIICJICHHbIE HA MOUCK
pELIeHMs], COIOCTABIIATH CBOU CYKJICHHUS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, OOHapy>KMBaTh Pa3judYUe U CXOJCTBO TMO3UIMNA, B KOPPEKTHOU
dbopme hopmMyIUpoOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIATh PE3YNbTATHI PEIICHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh ()OpPMAT BBHICTYIUIEHUS C YUYETOM 3a]a4
pe3eHTAlMi U OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJIb30BAaTh NMPEUMYILECTBA KOMAHAHONW U MHIUBHUyaIbHON
paboThl NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OPUHUMATh 1EIb COBMECTHOM JAESITENIbHOCTH, IUIAaHUPOBATh OPraHU3alUIo
COBMECTHOW paloThl, pacnpenensTh BHUIbl padoOT, IOrOBapUBATHCA,
o0CyXJ1aTh MPOIECC U pe3ynbTaT paboThl, 0000IATh MHEHHSI HECKOIBKUX
JIIO/IEH;

y4yacTBOBaTh B TpymnmoBbIX ¢dopmax paboTel (0OCykaeHusi, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOW JIEUCTBHUSI C JPYrUMHU WICHAMH KOMAaH/IbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaZa B OOIIMA MPOAYKT IO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJITOPUTM PELICHHS 3aJayu (WU €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTara
pELICHUsI MATEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HalJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEITEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 1IEJIH,
HAXOJUTh OIINOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 8 kjacce oOydyaromuiicss TMOTYYUT CIEAYIOIIUE
MIPEAMETHBIE PE3YJIBTATHI:

Pacno3naBath OCHOBHBIE€ BH[Ibl YETHIPEXYTOJIBHUKOB,  UX
AJIEMEHTBI, TI0JIb30BATHCS UX CBOMCTBAMHM MPU PELIEHUHA T'€OMETPUUYECKUX 3a/1a4.

[IpyMeHsAT, CBOMCTBAa TOUKHM MEpPECEUEHUs MEIUaH TPeyrojbHuKa (LEeHTpa
Macc) B PEILICHUH 3a/1ay.

Braners noHsATHEM CpeHEN TMHUYU TPEYTOJbHUKA U TPANIEUUHU, IPUMEHATH UX
CBOWCTBA IIPU pELICHUU reomerpuyeckux 3aaad. [lomp3zoBarecsa teopemont Daneca
U TEOPEMOM O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh HX Uil PELICHUS
NPaKTUYECKUX 3a]a4.

[IpumeHsTh MpU3HAKU 000U TPEYTOJIbHUKOB B PEIICHUH F€OMETPUUYECKUX
3a/1ad.

[Tonb3oBaTecst Teopemoii I[ludaropa s pemieHHs] TE€OMETPUUYECKUX U
npakTrueckux 3agad. CTpOUTh MATEMATUYECKYIO MOJIEIIb B MPAKTHUECKUX 3a]a4ax,
CaMOCTOSITEJIBHO AENAaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIIHUE JJIUHBI.

Brnanerp mnoOHATHAMHM CHHYCAa, KOCHHYCa M TaHIE€HCAa OCTpOro yria
OPSIMOYTOJIBHOTO TPEeYyroibHUKa. 110ap30BaThCA 3TUMU MOHATHAMU JISI PELLICHHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3audHbIMUA CrIoco0aMu) IUIOHIaAb TPEYToJbHUKA M IIJIOIIAU
MHOTOYTOJIbHBIX ~ QUryp (MONB3ysiCh, T/A€ HEOOXOAUMO, KAJIbKYISATOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMH BIHCAHHOTO M IEHTPAJIbHOTO YIJIA, MCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX YIiax, yrilaX MEXIy XOpJaMH (CEKYIIMMH) U YTIIe MEXIY
KacaTeJIbHOW M XOPAO0M MPU PEIICHUU TE€OMETPUUECKHU X 3aa4.

BnageTe MOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IMPUMEHSATh CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPHU PELIEHUU 3a/1a4.

[IpuMeHSTh TTOyYCHHBIC 3HAHMUS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIEIH JIJIS 3374 PeaabHOM KU3HU M ITPOBOJIUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TMPUMEHEHHWEM T0J00MS W TPUTOHOMETPUH (TOJB3YACh, TIe HEO0OXOIMMO,
KaJbKYJIATOPOM).



8 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Non/ HaumeHnoBaHue pa3ae/oB U TeM (mudpoBbie)
[
s NPoOrpaMMabl Beero Kontpoabubie | TIpakTu4eckue  ogpazosarennubie
padoTsbI padoThI pecypebl
. 5 bubmmoreka [{OK
1 HeTHpEXyroMbHHKH 1 1 https://m.edsoo.ru/7f417e18
Teopema @®aneca u  Teopema O
2 MIPOMOPIIMOHANBHBIX OTPE3Kax, NOI00HbIE 15 1 EH@.T/I;IOTe;a Hollif417 5
TPEYTONBHHKH ttps://m.edsoo.ru e
IImomans. Haxoxxnenue miomanein
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (QUTYD. 14 1 Eg?ﬁ?ggﬁgﬁﬁmﬂem
[Tmomaau mogoOHBIX HUryp Ps-Am. :
Teopema IIudaropa u Havana bubnuorexa [JOK
4 TPUTOHOMETPHUU 10 1 https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Brincanublie u
OTIHMCAHHBIE YEThIPEXYTOJIbHUKH. Bu6miorexa [IOK
> KacaresnbHble K okpyxkHOCTH. Kacanue 13 1 https://m.eds00.ru/7f41718
OKpYXHOCTEH
. bubnuoreka [IOK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 https://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
8 KIIACC
Ne Tema ypoka KosmnuecTBO 4acos Jlara
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n/n U3yYeHH s DJIEeKTPOHHbIE
Beero Konrpoububie | IIpakTHyeckue Jlomaumiee nugposbie
padoThI padoTsI 3anaHme o0pa3oBaTe/ibHbIE
pecypcsl

Hapamnenorpamm, I1.48, Ne473

1 €ro MpPU3HAKU U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
Hapamnenorpamm, [1.48, Ne476

) €ro NpU3HAKU U 1 bubnuoreka [IOK
CBOMCTRA https://m.edso0.ru/88671ca0
apasenorpamm, [1.48, Ne478

3 €ro IpU3HaKu U 1 bubnuoreka [JOK
CBOMCTRA https://m.edso0.ru/88671ca0
YacTtHble citydan I1.51,Ne504
napauieIorpaMMoB

4 (IpSIMOYTOJILHUK, 1 bubnurorexa [JOK
poMO, KBajpar), ux https://m.edso0.ru/88671dea
MIPU3HAKU U CBOICTBA
YacTtHble ciiydan I1.52, Ne508
napaieorpaMMoB

5 (IPAAMOYTOJILHUK, 1 bubnunoreka [JOK
poMO0, KBajapar), ux https://m.eds00.ru/88671f20
MIPU3HAKU U CBOICTBA
YacTtHble citydan I1.52, Ne513

6 HapaienorpaMMoB 1 bubmioreka [[OK

(IpsAMOYTOJIBHUIK,

https://m.edso0.ru/8867209c
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pomO, KBazpar), ux
IIPU3HAKU U CBOMCTBA

I1.50, Ne493 bubmmoreka [{OK

! Tpaneuus https://m.eds00.ru/88672358
PaBHoOokast u I1.50,

8 IPSMOYTOJIbHAS KapTovKa brbnmorexa LIOK
Tparemm https://m.edso0.ru/8867252e
PaBHoOoxkast u I1.50,

9 IPSMOYTOJIbHAS KapTovKa bubnmorexa LIOK
Tparemm https://m.eds00.ru/88672858
Meron yaBoeHust Kaprtouka bu6moreka [IOK

10 MeIUaHEbl https://m.edso0.ru/88672b14
HentpanpHas I1.53,Ne519 bu6mmoreka [IOK

1 CUMMETpUS https://m.edsoo.ru/88672b14
KontponbHas padoTa Pemnth

12 o Teme Apyroi hBH6J'I/7OTe; . LIO/Ii§8672 9
" ThIPEXYTOTbHIKH" BAPHAHT ttps://m.edsoo.ru c9a
Teopema daneca u I1.50, Ne488

13 TeopeMa o Bubnuorexa [IOK
HPOTIOPHHOHATIEHBIX https://m.eds00.ru/8867337a
OTpe3Kax

14 Cpennsist nuHuA I1. 69,Ne672 bubnuoreka [JOK

TPEYTrOJIbHUKA

https://m.edso0.ru/88672e0c
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Cpenusist TuHuA

I1.69,

bubmuoreka [JOK

15 Koncnekr, .
TPEYroJIbHUKA KapTOUKa https://m.edso0.ru/88672f38
Tpanenus, e€ KoHncnexkr, bubnuorexa [JOK

16 CpEIHss JINHUSA KapTouka https://m.eds00.ru/88672358
Tpanenus, e€ KoHncnexkr, bubnnorexa [JOK

17 CpEIHSs JINHAS KapTouka https://m.edso0.ru/88673064
[IponopumoHanbHbIE I1.63,Ne640 bubnuoreka [IOK

18 OTpPE3KH https://m.edso0.ru/88673794
[IponopumoHanbHbIE I1.63,Ne642 bubnuoreka [JOK

19 OTpPE3KH https://m.edso0.ru/88673794
IlenTp macc B OnopHblid bubmuorexa [JOK

20 TPEYroJbHUKE KOHCIICKT https://m.edso0.ru/886738fc
I[TomoGHsIE I1.64,Ne643 bu6mmoreka [IOK

21 TPEYTrOJbHUKH https://m.edso0.ru/88673a78
Tpu npuszHaka I1.66,Ne657

29 10106Ms bu6mmoreka [JOK
TPEYTOIbHUKOB https://m.edso0.ru/88673bae
Tpu npuszHaka I1.67,Ne661

23 10106Ms bubnuoreka [IOK
TPEYTOIbHUKOB https://m.eds00.ru/88673d52
Tpu npusHaka I1.68,Ne666

24 10106Ms bubnuoreka [JOK

TPEYroJIbHUKOB

https://m.edso0.ru/8867400e
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Tpu npusHaka

OnopHbIii

25 oao0ust KOHCITEKT
TPEYTrOJILHUKOB
[Tpumenenue moo0us OnopHbIii
IIpYU pENICHUHN KOHCIIEKT

26 HpaKTI/I‘-IeCKI/IX 3a1a4
KontponbHas padota Pemmnte

27 o Teme "Tloo0HbIE Jpyroi bubmorexa [IOK
TPeyroNbHIKH" BAPHAHT https://m.eds00.ru/8867445a
CBolicTBa IUIOIIANIEN I1.54

28 reOMETPHYECKHX bubnmorexa LIOK
buryp https://m.edso0.ru/886745fe
Dopmynbl 11t I1.57 OI'D

29 mioniajgnu KapTO4Ka BubimoTeka HOK
TpEYroJibHuKa, https://m.eds00.ru/88674860
napajuiesorpaMmma
Dopmybl 11t I1.57,0I'2

20 IUIOII AT KapTOYKa Bu6morexa 1IOK
TpEYroJibHvKa, https://m.edso0.ru/88674a22
napajuiesorpaMmma
dopmyiibl 11 I1.58,Ne55

a1 ILIOIIATU bu6mmoreka [JOK
TpEYroJibHYKa, https://m.edso0.ru/88674a22

apajijiejorpaMmma
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DopMyiibl 11

I1.58, Ne557

32 HIommaan Bu6mamoreka [IOK
TPEYroJIbHUKA, https://m.eds00.ru/88675288
napajuiesiorpaMmma
Dopmynsl s I1.57-58,

23 ILJIOIIA TN Ne564 bubmuoreka [JOK
TPEYroJIbHUKA, https://m.edso00.ru/8867542c
napajuiesiorpamma
Brruncienue KapToyKa

34 TUTONIAAEN CIOKHBIX bubmorexa IIOK
buryp https://m.edso0.ru/88674e78
[Tnomamu puryp Ha No638 bubmuorexa [JOK

35 KJIeT4aToi Oymare https://m.edso0.ru/8867473e
ITmomanu momoOHBIX OnopHBIi

36 (bnryp KOHCIIEKT
IInomaau moxoOHBIX OmnopHbIii

37 (bnryp KOHCIIEKT
3amauu ¢ OnopHbIi

38 NIPaKTHYECKIM KOHCIIEKT bu6mmoreka [JOK
coslepKaHeM https://m.eds00.ru/88675558
3agaun ¢ OnopHbIiH

39 IPAKTHYECKIM KOHCIIEKT bu6mmoreka [JOK

CoJiepKaHuEM

https://m.edso0.ru/88675684
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Pemenue 3amau ¢ OnopHbIT

10 MIOMOIIIBIO METOIA KOHCIICKT Bu6mamoreka [IOK
BCTIOMOTATEbHOH https://m.edso0.ru/88674f90
TUTOIIA M
KonTtponsHas pabora OnopHbIii bubmoreka [IOK

4l o teme "[lnomans" KOHCTIEKT https://m.edso0.ru/8867579c
Teopema IIudaropa u I1.60 bubnuoreka [JOK

42 €€ NMPUMEHEHHE https://m.eds00.ru/88675918
Teopema IIudaropa u I1.60,No581 bubmuorexa [JOK

43 €€ MPUMEHEHHE (B,r) https://m.eds00.ru/88675918
Teopema IIudaropa u I1.60, Ne582 bubmuorexa [JOK

a4 €€ MPUMEHEHHE (B,r) https://m.edso0.ru/88675abc
Teopema ITudaropa u I1.60, Ne585

45 €€ MPUMEHEHUE

16 Teopema [Tudaropa u I1.60, Ne589

€€ MPUMEHEHUE
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47

Ornpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIUH 0CTPOTO
yria
IPSIMOYTOJIBHOTO
TpEeYyrojabHUKa,
TPUTOHOMETPUYECKHUE
COOTHOIIICHHS B
IIPSIMO YT OJIBHOM
TPEYroJIbHUKE

I1.100,Ne1099

bubmmoreka [{OK
https://m.edso0.ru/88675d32

48

OcHoBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO

I1.101,Ne1100
(8)

bu6moreka [IOK
https://m.edsoo.ru/88675f44

49

OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXIECTBO

I1.101, Ne1101
(8)

50

OcHoBHOE
TPUTOHOMETPUIECKOE
TOXIECTBO

I1.101,Ne1102
(8)

51

KountponsHas paborta
no teme "Teopema
[Tudaropa un Havana
TpUroHomeTpuun"

Pemmuts

Apyroi
BapuaHT

bubnuoreka [JOK
https://m.edsoo.ru/8a1407e8
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52

Bnucannsie n
LIEHTPAJIbHBIE YIJIbI,
YIOJI MEXIY
KacaTelIbHOU U
XOpJIou

I1.80,Ne766

bubmmoreka [{OK
https://m.edsoo.ru/8a1415b2

53

Bnoucannsie n
LEHTPAJIbHBIE YIJIbI,
YIOJI MEXIY
KacaTelIbHOM U
XopJiou

I1.80,Ne768

bubmmoreka [{OK
https://m.edsoo.ru/8a141940

54

Bnucannsie n
[IEHTPaIbHBIC YTIIBI,
YIoJI MeXIY
KacaTelIbHOU U
XopJiou

I1.80, Ne783
(B,r)

bu6mmoreka [IOK
https://m.edsoo.ru/8a141b34

55

Yriael Mexay
XOpJaMH U CEKYIIIUMHU

I1.81, Ne776

56

Yriael Mexay
XOpJaMH U CEKYIIIUMHU

I1.81, xapTouka
oro

57

Bnucannsie u
OIMCaHHbBIE
YETBIPEXYTOJIbHUKH,
UX IIPU3HAKU U
CBOIiCcTBa

I1.82

bubnuoreka [JOK
https://m.edsoo.ru/8a140f86
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58

Bnucanusie u
OIIMCaHHBIE
YETBIPEXYTOJIBHUKY,
UX MPU3HAKU U
CBOMCTBA

I1.82

bubmmoreka [{OK
https://m.edsoo.ru/8a1416d4

59

Bnucannsie u
OIIMCaHHbIE
YETBIPEXYTOJIBHUKH,
UX MPU3HAKH U
CBOMCTBa

I1.83

bubmmoreka [{OK
https://m.edsoo.ru/8a1416d4

60

[IpuMeHeHne cBOMCTB
BIIMCAHHBIX U
OIIMCAHHBIX
YETBIPEXYTOJTBHUKOB
IIPU PELICHUN
F€OMETPUYECKHUX
3a1a4

I1.83

61

[Ipumenenue cBOMCTB
BIIMCAHHBIX U
OTIMCaHHBIX
YeThIPEXYTOJILHUKOB
P pelIeHUH
TreOMETPHYECKUX
3a1a4

I1.82-83,
Ne787
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Bzanmnuoe I1.77,Ne740

62 PacCIOJIOKEHIC IBYX bubnmoreka [JOK
OKPYXKHOCTEH, 0011He https://m.edsoo.ru/8a1410a8
KacaTeJbHbIe
Kacanue I1.78,No751 bubnuorexa [JOK

63 OKPYXHOCTEN https://m.edsoo.ru/8a1410a8
KontponbHas padota Pemmnte
1o Teme "Yrisl B Ipyrou

64 OKPYXHOCTH. BapuaHT Bubmmorexa HOK
Brucanmbie u https://m.edsoo.ru/8a141c88
OTIMCaHHBIE
YETBIPEXYrOJIbBHUKA"
[ToBTOpEeHUE Pemenue

65 OCHOBHBIX HOHSTHIA U 3agay OI'D brbmmotexa LIOK
METOJIOB KypcoB 7 i 8 https://m.edsoo.ru/8al41ddc
KJ1accoB, 0000I1eHIE
3HAHUM
[ToBTOpEeHUE Pemenue 3amau
OCHOBHBIX TTOHATUMN U oo

66 METOJIOB KypcoB 7 1 8 Bubmuorexa [IOK
KJ1aCCOB, 060BIICHHE https://m.edsoo.ru/8al41lefe
3HAHUM
Hrorosas Pewenne sanas bubmuoreka [JOK

67 orn

KOHTpOJIbHast paboTa

https://m.edsoo.ru/8a142368
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IToBTOpEeHue
OCHOBHBIX ITOHATUH U

Pemenune 3agau
oo

68 METO/I0B KypcoB 7 1 8 1 bubnuorexa [JOK
KJIACCOB, 00001IeHIE https://m.edsoo.ru/8al420ac
3HaHUU

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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[Tpunoxxenue 2

IOYPOYHOE IIVTAHUPOBAHHE c yuérom Paboueli mporpaMMbl BOCIIUTAHUS U
peammzanuu [IpodpMuHIMYMa B ypOUHO IEATEIBHOCTH

Ne | Ne HanmenoBanue temel BocnurarensHbii [TpopmuauMYyM,
/i KOMIIOHEHT (Tema) yueOHas
Ypoxa JESTENIbHOCTh (Tema)
1 1 [Tapannenorpam VYpok «I'eomerpusi B| 3HAYUMOCTH TEMBI B
HaIIeH >KU3HNY. MMOBCEIHEBHOM KU3HHA
YernoBeKa
2 11 HenTtpanpHas cummerpun/ | [IaTuMunyTKH Ha 3HAYUMOCTb TEMBI JIJIsI
ypokax: Craructuka u | pOPMUPOBAHUS
300K MaTe€MaTHYECKOU peun
yUaIuXxcs
3 14 [Ipumenenue nmogodust K Ucropuueckas 3HAYUMOCTH TEMBI B
JI0Ka3aTeIbCTBY TECOPEM M | CIIpaBKa OTIpe/IETICHNHU CBOEH
pemenuio 3aga4. Cpennss | [eomerpuueckue Oynymieit npodeccnn
JIMHUS TPEYrOJIBHUKA./ IIyTCHICCTBHA
4 63 Kacanue okpyxHocTeit/ Ypoxk- 3HAYMMOCTh TEMBI B
UHTEJUIEKTyalbHas npoeccHOHaTbHON
urpa NeSITeIbHOCTH YEJIOBEKA







MHHHCTEPCTBO IIPOCBEIEHUS POCCAMCKOM ®EJEPAIIANA

JenaprameHT o0pazoBaHus H HayKH TioMeHcKoH 001acTH

HusxHeTaBIHHCKUH MYHHIMNAJLHBIH paiol

¢puman MAOY "Beanxkanckas COII" - "COIII a. HoBonokposka'"

PACCMOTPEHO

MeTonnyecKuM
00beIUHEHUEM
PykoBomurens MO
i e
% W

Ommmnmosa M.H.
IIpoTtokou Ne 1
otT «30» aBrycra 2024 r.

COI'JTACOBAHO YTBEPXJEHO

s

3amecTuTelnb JUPEKTOpa &peﬁ op MA?V

[

IIpotokomn Nel ot «30»
aprycra 2024 .

PABOYASA ITPOI'PAMMA
yuebHoro kypca «['eomerpusi»

U1 oOydaromuxcs 9 kiacca

JI.HoBomokpoBka 2024



COILEPKAHUE OBYYEHUA

Pabouas mporpamMma 1o reoMeTpuUu Ha ypOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs
COCTaBJICHa HAa OCHOBE IIOJIOKEHUN M TpeOOBaHUIl K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 0O0pa30BaTENbHOW MNPOrpaMMbl, NMPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuérom Paboueill mporpamMmbl BOCHUTAHUS IIKOJIBI U
BHepeHun Enunoit monenu npodeccuoHaibHOW OpUEHTALIMH.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYIECKOE TOKIECTBO. DOPMYIIBI MPUBEICHUS.

Pemenue TpeyroasHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Perienue
NPAKTUYCCKUX 3aJ]1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.
[IpeobpazoBanue mogo6us. [lomoOre coOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpou3BeIcHUN OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHHH OTPE3KOB
CEKYIIHNX, TeOpeMa O KBaJpaTe KacaTeIIbHOM.

Bektop, mmmHa  (MOAYJb)  BEKTOpa, COHANpABIECHHBIC  BEKTOPHI,
IIPOTUBOTIONIOKHO HAIlpaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONeEpaluu HajJ BeKTopaMH. PasnmokeHue BeKTopa IO JIBYM
HEKOJUTMHeapHbIM BekTopaM. KoopawHaTel BekTopa. CKalsipHOE IPOU3BEIICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOXKISHUSI UIUH U YTJIOB.

JlekapToBBI KOOPAWMHATHI HA TJIOCKOCTH. Y PaBHEHHS MPSMON U OKPY)KHOCTH B
KOOpJIMHATAX, NEepeceYeHrue OKPYKHOCTEH W TpSAMBIX. MeToa KOoOpAWMHAT M €ro
IIPUMEHCHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. JIJTMHA OKPYKHOCTH. [ pagycHas u pagraHHas
Mepa yrijla, BBIUHCICHHE JIMH AYr OKpyXHocTeil. Ilnomans kpyra, cekropa,
CEerMEeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (QUTYp (dIeMEeHTapHbIE
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS MpOrpaMMmbl yuyeOHOro Kypca
«"eomeTpus» xapakTepusyroTcs: 1) maTpuoTnyeckoe BOCIUTAHHE:



[IpOSABJICHUEM HMHTEpEca K MPOLIIOMY M HACTOALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM  OTHOLUEHHWEM K JOCTH)KEHHUSIM  POCCHUHCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTeMaTUYE€CKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUH B IPYTUX HayKax U MPUKIATHBIX chepax; 2) rpaskIaHCKoe U JyXOBHO-
HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN IpakJJaHUHA U Peau3aliu ero
npaB, NPEACTABIEHUEM O MATEMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUN, IPOLEAYp I'paKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYX AEHUIO 3TUUECKUX TPOOIIEM, CBSI3aHHBIX C
NPAKTUYECKUM MNPUMEHEHUEM JOCTHKEHMH HayKd, OCO3HAaHUEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B I€SITEIbHOCTH YUYEHOT0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUH MPAKTHUECKUX 3a/1ady
MaTEMaTUYECKOM HamnpaBI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHus Ha TMPOTSHKEHUM BCEH KU3HM JUJIS YCHEIIHON NpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
OCTPOCHUEM MHIMBUIYAIbHON TPAaeKTOPUHM 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIUTAHNE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY BOCIPUSTHIO
MaTeMAaTUYECKUX OOBEKTOB, 3a/]ay, PELICHWH, pacCyXJAeHHUH, YMEHHUIO BUIETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE; S5) IEHHOCTH HAay4YHOIro
MO3HAHUA:

OpUEHTauuell B JCATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAaYy4YHBIX
HpeCTaBlIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKa, IPUPOJBI U
o0miecTBa, TMOHMMAHUEM MaTEMaTHUYECKOM HAayKH Kak cgepbl YeloBeYeCKOU
NEATENBHOCTH, ATANOB €€ pa3BUTUSA W 3HAYMMOCTH JUIsl Pa3BUTUS LIUBHIIN3ALMUM,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH M MAaT€MaTUYECKON KYJIbTYpOil KaK CpPEeACTBOM
IIO3HAHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

6) pusnueckoe Bocnuranue, GopMupoOBaHUE KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OIOJIYy YU :

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKHE 3HAHUS B HMHTEPECax CBOErO
3I0pOBbs,  BENEHMsSI  3A0pOBOro  oOpa3a KU3HM (300pOBOE  NUTAHUE,
COQIaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas (Quanyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA Pe(IIeKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOT0 e MpaBa JAPyroro 4ejaoBeKa; 7) IKOI0ru4eckoe BOCIMTAHNE:

OpUEHTaluel Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JJI pelIeHus 3a/1a4 B
00JIaCTH COXPaHHOCTU OKPY’KAIOLIEH Cpe/bl, IUNITAHUPOBAHUS MOCTYIKOB M OLEHKH



UX BO3MOXHBIX TIOCJICICTBUM I OKPYKaIOUIel Cpeiibl, OCO3HAHUEM TJI00aTbHOTO
XapaKTepa HKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) apanTanus K U3MEHSIOIIUMCH YCJIAOBUAM COLUAJIBLHON M IPUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBUAM B YCIOBHUSX HEONMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIBbHOCTh, B TOM UYHCIIE
YMEHUE YUYUThCS Yy JPYrux J0JIed, mpuoOpeTaTb B COBMECTHOU JESITEIHHOCTH
HOBbIE 3HAHUWS, HABBIKM UM KOMIIETEHIIMU U3 OMbITA JPYTUX; HEOOXOAUMOCTHIO B
¢bopMuUpOBaHUY HOBBIX 3HAHUH, B TOM uucie (OpMynHpOBaTh UIEH, MOHSATHUS,
TUIIOTE3bl 00 00BEKTAX U SBJIICHUSAX, B TOM YHUCJIE paHEee HEU3BECTHBIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBAThH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss W JeUcCTBUS, (POpPMYIUPOBaTH M OIEHUBATh PUCKU M TIOCJIEACTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

*  BBIIBJISTh U XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUM MEXKAYy MOHATUAMH, (OPMYIHPOBATH
ONpENENICHUs]  TOHSATUW, YCTAaHABIMBATH  CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(pUKaIuy, OCHOBaHUS Il OOOOIICHUS W CpaBHEHUS, KPUTEPUHU
IPOBOJIMMOTO aHAJIN3a;

- BOCIpPUHUMATh, (QOPMYIHpPOBaTH MW  MPEOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHbIE W OTpPULATEIbHbIC, E€IUHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

*  BBISIBJISTh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3AMMOCBSI3U U IPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOMIOMEHUAX U YTBEPKACHUSIX, TIPEAaraTh KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUYMH;

+ JleNlaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

« pa30upaTh JOKA3aTEeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHHUHN (IIPSIMBbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE J10Ka3aTelbCTBa
MaTEeMaTUIECKUX (PaKToB, BBICTPauBaTh apryMeHTalHuIo,

OPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXaeHus;



BbIOMpaATh CHoco0 pelieHus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpATh Hauboyiee NOAXOMAIUNA C Y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejbcKue 1eHCTBHUA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS,
(GopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSATEJIbHO ~ yCTAHABIIMBATh KMCKOMOE M JaHHOE, (HOPMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEABHO COCTABICHHOMY IUIaHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEN0BAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEMAaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOATEIbHO (POpMyNIHpOBaThH 000OIIEHNS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAONIOAECHUS, MCCIEAO0BaHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKXKe BBIJIBUTaTh
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh W H30BITOYHOCTh HWHGPOPMAIMU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BBIOMpATh (GopMy TMPEACTaBIACHUS HHPOPMAMA UM WUTFOCTPHPOBATH
perraeMble 3aJayd  CXeMaMH, JuMarpaMMaMH, HWHOH Tpapukod Hu UX
KOMOMHAIUSIMU;

OIICHMBATh HAACKHOCTh HMH(POPMAIMKA IO KPHUTEPHUSAM, MPEIIOKCHHBIM
YUUTEIEM WA CPOPMYIIUPOBAHHBIM CAMOCTOSATEIBHO.

KommyHukaTHBHBIE YHUBeEpPcaIbHbIEe YUeOHbIe AelcTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKJIEHUS B COOTBETCTBHH C yCIOBUSIMU
U TEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysIbTaT;

B XO7Ie OOCYKJICHHS 3a7aBaTh BOMPOCHI MO CYIECTBY OOCYK/IaeMON TEMBI,
poOJIeMbl, pelraeMon 3a/au, BHICKAa3bIBaTh MJICH, HAIIEIIEHHBIE HAa TIOWCK
pEIICHMS], COTIOCTABIIATH CBOM CYKJICHHS C CYKICHHUSIMU JIPYTUX YUaCTHUKOB
auanora, oOHapyXMBaTh PAa3IMYUe W CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme popmynupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,

MPEICTABIIATH PE3YIbTAThl PEIICHUS 3aa9H, SKCTICPUMEHTA, NUCCIICIOBAHMSI,
MPOEKTa, CAMOCTOSITEIHHO BRIOMPATh ()OpPMAT BBICTYIUICHHSI C YUETOM 33729
MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;



+ TOHUMAaTh U HUCIOIb30BATh NPEUMYIIECTBA KOMAHIHON U MHIUBUIYaJbHON
paboOTHI MPHU pelIeHUN YUeOHBIX MATEMATHUYECKUX 3a/1a4;

« [PUHUMATh LEJTb COBMECTHOM IEATENbHOCTH, IJIAHUPOBATH OPraHU3aALHUIO
COBMECTHOW palOoThl, pacnpefensTb BHUIbI padOT, IOroBapuUBaThHCA,
o0cyXaTh MpoOLEeCcC U pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOCH;

- y4acTBOBaThb B TIpynmnoBbIX ¢Gopmax padboTel (0OCykaeHus, O0OMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BBIMOIHATH CBOIO YacTh pabOThI
U KOOPJIMHUPOBATh CBOW JEUCTBHUS C JPYrUMU WICHAMH KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEe AeHCTBHS

Camoopranusanus:

«  CaMOCTOSATEJIbHO COCTAaBJAThH IUIAH, AJITOPUTM pELICHUs 3aaauyu (WJId €ro
4acTh), BBHIOMPATh CIOCOO PEIICHHS C YYETOM HUMEIIINXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJIEKT:

 BJIAJIETh CITIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3ysIbTara
pellIeHUs MaTEMAaTUYEeCKOM 3a/1auu;

«  TOPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU 33/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIILCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

 OILICHHUBaTh COOTBETCTBHUE pE3yJibTaTa JAESITEIBHOCTU MOCTABJICHHOMN 1IN U
YCIIOBHSM, OOBSCHITH NMPUUYUHBI JOCTHXKCHHUS WIM HEJOCTYDKCHUS IICIIH,
HAXOJIUTh ONMINOKY, JaBaTh OLICHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonimy oOydeHus B 9 kiacce OOydYarOUIUMCS TOJYYUT CIACTYIOIINE
MpeIMETHBIE PE3YIbTAThI:

3HaTh TPHUTOHOMETPUYCCKUE (QYHKIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JUYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelIeHue
MPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KabKYISATOPA) JIUHBI
Y YTJIBI JJ11 HETAOJTMYHBIX 3HAUYCHUH.



[Tonb3oBaThCs (popMysiaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUJII HAXOXJACHHS COOTHOLUEHUH MEXIy TPUTOHOMETPHUUECKUMU
BEJTMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXO0XK/IECHUS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), NPUMEHSITh HUX MpH
pELIEHUH Te€OMEeTPUUECKHX 3a/1ay.

Brnagets noustusiMu npeoOpa3zoBaHus 010011, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilonb3oBaThCs CBOWCTBAMHM TMOJOOMS MPOU3BOJIBHBIX (DUTYD,
YMETh BBIYMCIATH JJIUMHBI U HAXOAUTh YIUIbI y TON0OHBIX (uryp. IIpuMeHATH
CBOMCTBA MONOOMS B MPAKTHUECKUX 3a7adyax. YMETb MNPUBOAUTH MPUMEPHI
NOJIOOHBIX PUTYP B OKPYXkKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUHU
OTPE3KOB CEKYILHX, O KBaApaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpPAMH, MOHUMAThb UX T'E€OMETPUYECKUH M (U3UUECKUI
CMBICII, TIPUMEHATh HMX B PEIICHUH TE€OMETPUYECKUX M (DU3UYECKUX 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METO/IOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTD €r0 B pEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners moHATHAMM MPaBHWIBHOIO MHOTOYTOJbHHMKA, JJIUHBI OKPY)KHOCTH,
JUIMHBl AYTH OKPYKHOCTH U PaJuaHHOW MEphl yIyla, YMETh BBIYMCIATH IUIOLIAAb
Kpyra u ero yacteid. [IpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKUX 3a]a4ax.

Haxomuth ocu (Wi LEHTpPHI) CUMMETpUU (UTYP, NPUMEHATH ABWKECHUS
IUIOCKOCTHU B MPOCTEHIINX CIydasiX.

[TpuMeHSATh MOJIyYeHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYCCKHE
MOJICIH TS 3a/1a4 PEaTbHOM KM3HH U MPOBOJUTH COOTBETCTBYIONINE BBIUMCIICHHS
C TpUMEHEHUEM TOJ00Ws W TPUTOHOMETPUYECKUX (QyHKIWH (TOIB3YsICh, TIC
HE00X0IUMO, KaJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipunoxenue 1

9 KJIACC
KosnyecTBOo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (wnpposrie)
Ne i/ o0pa3oBaTe/bHbIE
NMPOrpaMmblI Kontpoabubie | I[lpakTnueckue
Bcero pecypchl
padoThI padoThI
Tpuronomerpus. TeopemMbl KOCUHYCOB U bubnuoreka [IOK
1 CHUHYCOB. Penienue TpeyrojbHIUKOB 16 1 https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nomoous. Merpuyeckue bubmuorexa [JOK
2 COOTHOUIEHUS B OKPYKHOCTHU 10 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 JlexapTOBbI KOOPAMHATHI HA INIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH U ILIOLIAb Kpyra. 8 bubnuorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
bu6mmoreka [JOK
6 JIBY>KEHUSI TUIOCKOCTH 6

https://m.edsoo.ru/7f41al2c
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[ToBTOpEenue, 060061ICHNE, bubmuoreka [JOK
! CUCTeMaTU3alus 3HAHUI ! 2 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68 6 0
[Ipunoxenue 2
INOYPOUYHOE IINIAHUPOBAHUE
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
No . Mara uudposbie
o/ €Ma ypoka Beero Kontpoabubie  TIpaktuueckue  psyuenus o0pa3oBaTejibHbIE
r
paGoThI padoThI pecypebt
Onpenenenue
1 TPUTOHOMETPHUCCKUX byHKIMI 1 BH6J_IHOTeKa HOK
yroB ot 0° 10 180° https://m.edso0.ru/8al424bc
2 DopMyITbl IPUBEICHUS 1
bu6mmoreka [JOK
3 Teopema xocutycos 1 https://m.eds00.ru/8a14336¢
4 Teopema kocuHYCOB 1
bubnuoreka [JOK
5 Teopema kocnHycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema curycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
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TeopeMa cuHYCOB

HaxoxneHne mMH  CTOpPOH U

bubmmoreka [{OK

9 BEJINYUH YIJI0B TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bubmmoreka [{OK
10 Pemenme TpeyroabHIKoB https://m.edsoo.ru/8al42ac0
bubmmoreka [IOK
11 Pemenme TpeyrobHIKoB https://m.edsoo.ru/8al42ac0
5 bu6moreka [IOK
1 Pemenme TpeyrobHIKOB https://m.edsoo.ru/8al42ac0
bu6moreka [IOK
13 Pemenme TpeyrobHIKOB https://m.edsoo.ru/8al42ac0
[IpakTHueckoe NMpuMEHEHUE TEOPEM bubmuorexa [JOK
14 CHHYCOB M KOCHUHYCOB https://m.edsoo.ru/8al142c3c
[IpakTyeckoe MpUMEHEHHE TEOPEM
15 CHHYCOB M KOCHUHYCOB
KonTtponpHas padoTa o teme bubmuoreka [JOK
16 "Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8al4392a
[Tonsarue o nmpeoOpa3zoBaHuU bubnunoreka [JOK
17 nonoous https://m.edsoo.ru/8al143ab0
CoOTBETCTBEHHBIE 3JIEMEHTHI bubnuoreka [JOK
18 MOoA0OHBIX (pUryp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE 3JIIEMEHTHI

1o1I00HBIX Uryp
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Teopema 0 pou3BEACHUHU OTPE3KOB
XOpII, TeopeMa O MPOU3BEICHUN

bubmuoreka [JOK

20
OTPE3KOB CEKYIHX, TCOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
TeopeMa 0 mpoU3BEAECHUN OTPEZKOB

01 XOp, TEOpeEMa O MPOU3BEACHUN Bu6miorexa IIOK
OTPE3KOB CEKYIINX, TEOpEMaA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJlIbHOU
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB

29 XopAa, TeopEMa O IMPOU3BCACHUN Bubauoreka HOK
OTPE3KOB CEKYIINX, TEOpEMaA O https://m.edsoo.ru/8al442da
KBaJpare KacaTeJIbHOU
[IpumeHnenne TeopeM B pELICHUH bubmuorexa [JOK

23 reOMETPUUYECKHUX 3a]a4 https://m.edso0.ru/8a143f06
[Ipumenenre TeopeM B pELICHUH bubmuoreka [JOK

24 reOMETPUUYECKHUX 3a]1a4 https://m.edsoo.ru/8al443fc
[IpumeHnenne TeopeM B pELICHUH bubnmuorexa [JOK

25 reOMETPUUYECKHUX 3a]1a4 https://m.edso0.ru/8a144578
KounTponsHas pabora no teme
"[IpeoOpazoBanue mMoa00usl. Bu6morexa 1IOK

26

MeTtpuyeckue COOTHOILIEHHS B
OKpyxHOCTH"

https://m.edsoo.ru/8al1447a8
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Omnpenenenre BEKTOPOB.

27 Du3NYECKU U TEOMETPUYECKUI bubuorexa [IOK
CMBICIT BEKTOPOB https://m.edso0.ru/8a144960
CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB, bubnuorexa [JOK

28 YMHOKEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8al44a8c
CrnoxeHue ¥ BRIYUTAHHUE BEKTOPOB, bubnuorexa [JOK

29 YMHO>EHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
CrnoxeHue ¥ BRIUUTAaHHUE BEKTOPOB,

30 YMHOXEHHE BEKTOpa Ha YHUCIIO
Pasnoxenne BexTopa 1o ABymMm

31 HEKOJIJTUHEAPHBIM BEKTOPaM

bu6mmoreka [IOK

32 Koopmusars! BekTopa https://m.edsoo.ru/8al44fbe
CkansipHO€ MpOU3BEICHUE

33 BEKTOPOB, €r0 MPUMEHEHHUE IS bub6mmorexa IIOK
HAXOJK/ICHHS JUTHH ¥ YTJIOB https://m.edso0.ru/8a14539¢c
CkansipHO€ pOU3BE/ICHUE

34 BEKTOPOB, €0 IPUMEHEHHUE ISt Bubnnorexa [IOK
HaXOKIEHUA /UTHH  YTJIOB https://m.edsoo.ru/8a14550e
Pemenue 3amau ¢ moMonibro bu6mmoreka [JOK

35 BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenue 3ama4d ¢ MoMOIIBIO bu6mmoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8a1458c4
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HpI/IMeHeHI/Ie BCKTOPOB IJIA

37 pereHus 3a1a4 GU3NKA
KonTtposnsHas paboTa o teme bubnuorexa [JOK
38 "BexTops!" https://m.edsoo.ru/8a145b08
I[eKapTOBI)I KOOpAWHAThI TOYCK Ha
39 TUTIOCKOCTH
5 bubmmoreka [{OK
40 YpaBHeHuE NPIMOH https://m.edsoo.ru/8al45c48
41 VYpaBHeHHE NpAMON
bu6moreka [IOK
42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
Koopaunats! Touek nepeceveHus bubnuoreka [IOK
43 OKPY)KHOCTH U NPAMOM https://m.edso0.ru/8a146620
Merto1 KOOpAWHAT TP PEIICHUH
44 reOMETPUIECKHUX 3a/1ad,
MPaKTHYECKUX 3374
Merto1 KOOpAMHAT TP PELICHUH
45 reOMETPUYECKUX 3a/1ad,
MPaKTHYECKUX 3374
MeTo1 KOOpAMHAT NPU PEILICHUN
46 reOMETPUYECKUX 3a/1ad,

MPaKTUYCCKUX 3ada1
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KonTtposnsHas paboTa o teme

47 " JlekapTOBbI KOOPAMHATHI HA Et?ij?/l;l;T:cI;sao 58};1466%
mIocKocTu" ps://m. .
[IpaBunbHBIE MHOTOYT'OJIbHUKH, bubnuorexa [JOK

48 BBIYMCJICHUE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda

bubmmoreka [{OK

49 uco 7. Jlmnna OKpyKHOCTH https://m.edso00.ru/8a1472c8

bubmmoreka [{OK

50 ncno 7. JinuHa OKpy:KHOCTH https://m.edsoo.ru/8a14714c

o1 JlivHa oyru OKpY»KHOCTH

bu6moreka [IOK

52 Pajannad Mepa yria https://m.edsoo.ru/8a14714c

bu6mmoreka [IOK

53 Ilnomane kpyra, ceKTOpa, CErMeHTa https://m.eds00.ru/8a147426

bu6mmoreka [IOK

54 I1nowmans kpyra, CeKTOpa, CerMeHTa https://m.eds00.ru/8a147750

bu6mmoreka [JOK

55 I1nowmans kpyra, CeKTOpa, CerMeHTa https://m.eds00.ru/8a147750

bu6mmoreka [JOK

56 TlonsTre 0 IBUKEHUH MI0CKOCTH https://m.eds00.ru/8a147c82

. bubnunoreka [JOK
57 IlapasnnenbHEIA MIepeHOC, TOBOPOT https:/m.edso0.ru/8al47f16
. bubmmoreka [JOK
58 1lapainenbHEIA HepeHoC, HOBOPOT https:/m.eds00.ru/8a147f16
59 [TapannenpHblil mepeHOC, TOBOPOT
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60

[TapamienpHbIN IEPEHOC, TOBOPOT

61

[Ipumenenne JIBWKECHHU npu
peuieHuu 3anaqy

bubmmoreka [{OK
https://m.edsoo.ru/8a1480e2

62

KonTposnsHast paboTa mo Temam
"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBHIKEHUSI
miockoctu"”

63

[ToBTOpeHnue, 0600IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
N3mepenune reoMeTpuaecKux
BeNUYUH. TpeyroapHUKU

bu6moreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHue, 0600IICHNE,
cUCcTeEMAaTu3aIysI 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIC TIPSMBbIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
OKpYyXHOCTb U KPYT.
['eomeTpuueckre mOoCTpOCHHMS.
VYTIbl B OKPYKHOCTH

66

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AIUs 3HAHHA.,
BnucanHbIe U OTMCAHHBIC
OKPY’KHOCTH MHOTOYTOJIbHUKOB
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bubmuoreka [JOK

67 Hrorosas koHTposIbHas paboTa 1 https://m.eds00.ru/8a148920
[ToBTOpEHue, 06001ICHNE,
68 CHCTEMAaTH3aIN 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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[Ipunoxenue 3

IHOYPOYHOE INNTAHUPOBAHME c yuérom Paboueit nporpaMmmbl BOCOIUTAHUS U
peamzanuu [IpodpMuHIMYMa B YPOUHOU NESTSIHEHOCTH

Ne | Ne HanmenoBanue temel Bocnurarenshbii [TpopmunaUMYyM,
/i KOMIIOHEHT (Tema) yaeGHas
Ypoxa JEeSTENIbHOCTh (Tema)
1 1 [Tapannenorpam VYpox «l'eomerpusi B| 3HAUUMOCTH TEMBI B
Halen )KU3HW». ITOBCETHEBHOM KU3HU
YyeJloBeKa
2 11 HentpansHas [IaTMMUHYTKH HA 3HAaYUMOCTb TEMBI IS
cHMMeTpUn/ ypokax: Ctatuctuka u | GOpMHUPOBAHUS
30X MaTeMaTHYECKOU pedn
yuanmxcs
3 14 [Ipumenenue nogobust k | Mcropuyeckas 3HAaYNMOCTE TEMEI B
JIOKa3aTeJIbCTBY TEOpPEM | CIIpaBKa OTIPE/ICIICHUHN CBOCH
U pelmeHuro 3amad. | I eoMeTpuueckue Oynymieit npodeccnn
Cpennss nuHus | HYTCIICCTBUA
TpEyroJbHUKA./
4 63 Kacanue okpyxHocteit/ | Ypok- 3HAYMMOCTh TEMBI B
MHTEJJICKTYyabHast npogeccuoHaIbHON

urpa

JCATCIIBHOCTH YCJIIOBCKA
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