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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no reomerpun uisi 10 kimacca pazpaboTaHa B COOTBETCTBUHU C:
@enepanbHbIM - 3aKk0OHOM 0T 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanuu B Poccuiickoii
Oenepauuny;

@denepalibHbIM ~ TOCYJAapCTBEHHBIM 00Opa30BaTeNbHbIM  CTaHJAPTOM  OCHOBHOTO  OOILEro
oOpazoBanus (yTB. mprka3zom MunucrepctBa npocserieHust PO ot 31 mas 2021 r. Ne 287);
®denepanbHON aAaNTHPOBAHHONW 00pa30BaTEILHON MTPOTrPaMMOIl OCHOBHOTO 00IIIET0 00pa3oBaHuUs
TUTSE OOYYAOIINXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMHE 3710POBbs (YTB. MIPUKa30M MHUHHCTEPCTBA
npocsemenus Poccuiickoit @enepannu ot 24 Hosiops 2022 1. Ne 1025);

Yueousm mmanom OI'BOY «lllkona Nel0» ma 2024-2025 yueOHBIN TO/I.

Henu uzyyenus yuedHoro npeamera «I'eomerpus»

I'eomeTpust kak OAWH W3 OCHOBHBIX PA3ZEJIOB IIKOJBHONW MAaT€MAaTHKH, MMEIOIIUN CBOEH
LeNbl0 O0ECHEeUnTh HU3y4eHHE CBOMCTB M pa3MepoB (GuUryp, UX OTHOLIEHMM U B3aMMHOE
PacroJio’KeHue, OUPAETCS Ha JIOTUYECKYI0, TOKA3aTEeJIbHYIO JIMHHUIO.

[leHHOCTH M3y4€HUS F€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHusl 3aKII0YaeTCs B
TOM, YTO OOY4YaroIMHCA YYUTCS MPOBOAMUTH JOKA3aTeNbHbIE PACCYXAEHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEeHUsI, JT0Ka3bIBaTh UCTHHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOJUTH PACCYXJIEHUSI «OT MPOTUBHOIO», OTJIMYATh CBOICTBA OT MPU3HAKOB, (POPMYIHUPOBATH
oOpaTHbIE YTBEPKICHHUSI.

BTopoii 11eHHOCTBIO M3y4eHUs TE€OMETPUHU SIBISETCS HUCIOJIb30BaHHE €€ KaK MHCTPYMEHTa
IpU PELIEHUU KaK MaTeMaTH4eCKHX, TaK U MPaKTUYECKUX 3a/ad, BCTPEUAIOLIUXCA B pealbHOU
#u3HU. OOyuaromuiics JOJDKEH HaydyuThCsl OINpPEAENIUTh TI'eOMETpHYecKyr (Gurypy, omnucarb
CIIOBAMHU JIaHHBIM 4YepTEX WM PHUCYHOK, HAWTH IUIOIIAAb 3€MENbHOTO Yy4yacTKa, pacCUUTaTh
HEOOXOMUMYIO [UIMHY ONTOBOJIOKOHHOTO Kalenss winM TpeOyeMble pa3Mmepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIMHUS B U3y4eHUH reoMeTpu. [lpu
pelIeHnH 3a7ay MPAKTUYECKOro XapakTepa OOydalolIUHCS YYUTCS CTPOUTH MaTeMaTHYeCKHe
MOJENU PEaNIbHBIX >KU3HEHHBIX CHUTYyallMi, IPOBOAUTH BBIYMCIIEHHS UM OLICHUBATH a/IEKBATHOCTh
MOJIy4€HHOTO pe3yJibTaTa.

Kpaiine BaxHO NOAUEPKUBATH CBSI3M T'€OMETPUU C APYTMMH Y4eOHBIMH IpelIMeTaMH,
MOTHBHUPOBAThH UCIIOJIb30BATH OMPEIEICHUS T€OMETPUUYECKUX (PUTYyp U TOHITUNA, TEMOHCTPUPOBATH
MIPUMEHEHHE MOJIyYEHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U HauboJee sIpKO BUTHBI B TEMax
«Bektope», «TpuroHomerpuueckue COOTHOIIEHUs», «Meron koopauHat» u «Teopema
[Tudaropar.

YueOHsblii kKypc «['eomeTpus»» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3felibl COJEp>KaHUs:
«"eomerpuueckue GUrypsl U UX CBOHCTBaY, «M3MepeHrne reoMeTpUUECKUX BETUYNHY, «JlekapToBbI
KOOpPJUHATHI Ha TIIOCKOCTUY, «BekTopb», «/[BrkeHus miockoctny, «IIpeodpazoBanus moao0us».

MecTo y4eOHOro nmpeaMera

VYuebublii npeamer «l'eoMeTpus» peanusyercss Kiaccax 3a cueT 00s3aTeNbHOW YacTu
y4eOHOro IJIaHa.

B pamkax amantupoBaHHOH 0Opa3oBarenbHOM mporpammsl ais netei ¢ THP Ha uzyuenue
reometpuu ¢ 7 o 9 (10) knacc oTBoaUTCA MO 2 yaca B HeENM0, U3 pacuéra 34 yueOHbIE HeAeIH B
rof. IIpu BeIOOpe 0Opa3oBaTenbHOM opranu3anueid Mojaenu ooydeHus, Bkitovaromyo 10 kmace, B
MIEPBOM HOJYTOAMU OTBOJUTCSA BpeMs Ha M3ydyeHHe HauboJiee CIIOKHBIX TeM 9 Kiacca Ui TaHHOTO
cocraBa oOydJaromuxcs Mo BbIOOpY yuurtens. Bropoe mnomyroame 10 kmacca oTBOAMTCS Ha
IIOBTOPEHHUE U CUCTEMATU3ALUIO BCETO Kypca B LIEJIOM.

Y4eOHo-MeTOANYECKUH KOMILIEKT
1. Teomerpus: 9 knacc: yueOHHMK JUIs y4amuxcs o0meoOpa3oBareiabHbIX yupexxaeHuid/ A.l.
Mep3nsk, B.b. TTononckuii, M.C. Skup. — M.: Benrtana-I'pag, 2019.



2. Teomerpus: 9 Kiacc: TUAAKTHUUYECKUE MATEpPHAbl: COOPHHK 33aJlad M KOHTPOJIBHBIX padoT/
A.T'. Mep3isik, B.B. Tlonouckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2019.

KpaTtkasi ncuxoJioro-negaroruyeckasi XapakTepucTUKa 00y4aoluXcsl ¢ TAKeIbIMU
HapymeHusimu peuu (THP)

VY nereit ¢ THP oTmedaroTcss TUIIMYHBIE IIPOSBIICHUS, CBUIETEIbCTBYIOIME O CHCTEMHOM
HapylIeHUH peueBoi QyHKIIMOHAIbHOU cucTteMbl. OAHO U3 HUX - OoJiee Mo3/1Hee, 10 CPAaBHEHHUIO C
HOPMOM, pa3BUTHE PEYH; BBIPAKEHHOE OTCTaBaHWE B (DOPMUPOBAHHMM SKCIPECCUBHOW peun. Y
nerell HaONIONaeTcs HENOCTaTOYHAs peuyeBas aKTHBHOCTh, peYb MX arpaMMaTH4HA, H300MITyeT
OO0JIBIIM KOJIMYECTBOM Pa3HOOOPa3HBIX (DOHETUUECKUX HETOCTATKOB.

Hapymenuss B ¢dopMupoBaHUM peueBOW JEATEIHHOCTH HETAaTUBHO BIMSIOT Ha BCE
MICUXUYECKUE MPOLIECCHI, MPOTEKAIOIINE B CEHCOPHOM, HHTEIUIEKTYalbHOH, ap(peKTHUBHO-BOJIEBOM U
perynsTopHoir cdepax. OTMeuaeTcss HEIOCTaTOYHAs YCTOWYMBOCTH BHHMAHUsS, OTPAaHUYCHHBIC
BO3MOKHOCTH €ro pacnpeneyeHus. [Ipu OTHOCHMTENBHO COXPAaHHOM CMBICIOBOM, JIOTHYECKOU
MaMsITH y J€Te CHIKEHa BepOalbHas MaMATh, CTPAJACT MPOAYKTUBHOCTH 3anmomMuHaHus. OHH
3a0BIBAIOT CJIOKHBIE KOHCTPYKIIMM M JJIEMEHThl U TOCIEA0BATEIbHOCTh 3aJaHMi. Y YacTu
obyuaroruxcst ¢ THP Hu3kasi akTHBHOCTH 3alIOMMHAHHUSI MOXKET COYETATHCS C JEPUIIUTAPHOCTHIO
O3HABATEILHON NESITEIILHOCTH.

CBs13b M@Ky pPEUEBBIMU HAPYIICHUSMU U JPYTUMH CTOPOHAMH ICHUXHUYECKOTO Pa3BUTHUS
o0ycioBiHMBaeT crnenupuIecKkue 0coOeHHOCTH MbInuieHus. OOmanas B IEJIOM MOJHOIIEHHBIMU
MPEANOCHITKAMHI JIJIsI OBJIQJICHUSI MBICIUTEIHHBIMHA OTIEPALUSIMH, JOCTYITHBIMH WX BO3PaCTy, JE€TH
OTCTalOT B Pa3BUTUHU CJIOBECHO-JIOTUYECKOTO MBIIUICHUS, 0€3 CHEeIMaJIbHOr0 00y4eHHUs C TPYAOM
OBJIAJICBAIOT aHAJTU30M U CHHTE30M, CPaBHEHHEM 1 0000IICHUEM.

Yyammmcs ¢ THP mpucymie u HeKoTopoe OTCTaBaHUE B PAa3BUTHHU JIBUTATEIbLHOU CQephl,
MPOSABJISIIONIEECS  TUIOXOM KOOpPAWHAIMEW JIB)KCHUM, CHIKEHHEM CKOPOCTH M JIOBKOCTH
NBUKEHHUM, TPYTHOCTBbIO pealu3alldyd CIOXKHBIX JBUTATENIbHBIX MPOrpaMM, TPEOYIOMINX
MPOCTPAHCTBEHHO-BPEMEHHOW OpraHU3alllK ABUKEHUM.

VY 3HauWTeNbHOW dYacTH IMKOJbHUKOB ¢ THP oTmewaroTcss 0COOCHHOCTH peueBOTO
MOBE/ICHUSA: HE3aWHTEPECOBAHHOCTh B BEpOAJIbHOM KOHTaKTe, HEYMEHHE OpPHUEHTHUPOBATHCA B
CUTyallud OOILEHHs, a B CJIy4ae BBIPAXKEHHBIX PEUYEBBIX PACCTPONCTB — HETaTHBU3M H
3HAUYUTEINIbHbIE TPYAHOCTH PEYEBOM KOMMYHHUKALIUH.

CommanpHoe pa3BUTHE OOJBIIMHCTBA JAETEH C HapyLIEHUSIMU pPEYUM HE MPOUCXOTUT
MIOJIHOIICHHO B CBSI3U C HEJAOCTAaTOYHBIM OCBOEHHEM CIIOCOOOB PEUEBOT0 MOBEIEHUS, HEYMEHHEM
BBIOMpPATh KOMMYHUKATUBHBIE CTPATETUU U TAKTUKH PEIICHUS MPOOIEMHBIX CUTYaIUH.

[lepeuncnennsie ocobeHHocTH oOyvatouuxcs ¢ THP oOycnaBiauBaioT — TpyOHOCTH,
BO3ZHUKAIOIINE B Mpolecce YUeOHOUM NeATENbHOCTH, a TAaKXKE BBICTYNAIOT B KaueCTBE OCHOBAHUS
JUIA  peanu3aliil KOPPEKIMOHHOW HampaBIEHHOCTH 00pa3oBaTENIbHOTO Ipoliecca Ha ypOKe U BO
BHEYPOUHOM JEATEIBHOCTH.

Peanuzanuu KoppeKLIMOHHON HAINPaBIEHHOCTH OCYILIECTBIISECTCA 3a CUET IPUMEHEHUs B IpoLiecce
oOyueHUsI CHUCTEMBbl METOJUYECKHX MPHEMOB, CIOCOOCTBYIOIIUX ONTHUMAIbHOMY OCBOCHHIO
00yyaronuMcs coJiep>KaHus aIaliTHPOBAHHBIX TPOTpaMM O0IIero 00pa3oBaHusl.

KoppeknuonHno-pa3BuBawiiasi HanpaBJIeHHOCTh Kypca «['eomeTpusi»

N3ydyenne reomerpun obecreunBaeT st oOydvaromuxcsi ¢ THP  ¢opmuposanue,
paciupeHue W KOOPAWHAIMIO TPOCTPAHCTBEHHBIX MPEJICTaBICHU B OOIIeH KapTHHE MUpa,
pa3BUTHE PEUYEMBICIUTENBHON JESITENTPHOCTH 3a CUeT IleJIeHANpaBIeHHOr0 (OPMUPOBAHUS
MBICIIUTENBHBIX OTNIepaliuii (aHamu3, CHHTE3, 0000IIeHNe, KITaCCH(PHUKAIUS) U MPOLIECCOB (IeAYKIIUS,
CpaBHEHME, abCTparupoBaHHe) M TMPUOOPETEHHUs OMbITa MOCTPOSHHUS [I0Ka3aTeIbCTB, TOYHOTO,
C)KaTOr0 M SICHOTO U3JIOKEHHS MBICIEH B YCTHOM W MHCBMEHHOUW pEuYHu, OMHCAHUS OOBEKTOB
OKPYKAIOIIEr0 MUpPa C UCMOJIB30BaHNEM JIEKCUKOHA TEOMETPHH.

I'eoMeTpuueckue 3HAHUS CTAHOBSTCS OCHOBOM [UIsl pelIeHUs TMPUKIAAHBIX 3a7ad
BBIYHCIUTENLHOTO M KOHCTPYKTUBHOTO XapaKkTepa.



Teoperndeckuii  Kypc,  XapaKTepU3YIOIIMICS  BBICOKOM  CTEMEHBIO  aOCTpaKIIUU,
MOAKPEIUISETCS T€OMETPUYECKON HAIVISIIHOCTBIO, HCIIOJIb30BAaHUEM PHCYHKOB M YEpTEXKEll,
oOpamieHHeM K MPaKTHYECKHMM NpUeMaM HCIOJIb30BaHUSI TreoMeTpuueckue (akrtoB, GopMm u
OTHOIIEHUH B IIOBCEIHEBHON JKM3HU, BO B3aUMOJEHCTBUM C NpPEeIMETAMM U SBICHUSAMHU
JNEHUCTBUTEIILHOCTH.

HIupoko HCHONB3YIOTCS MpakTUYECKUE 3aJaHusl (HAYepTUTh Ty WIJIM HHYH Gurypy,
MU3MEPUTh T€ WM UHbIE OTPE3KU WM YIJbl U T. 1.). MHOrME HOBbIE TOHSATHUS, TEOPEMBI, CBOHCTBA
reOMETPUIECKUX (PUTYp, CITOCOOBI pacCyKIEHUI yCBAaMBAIOTCS B IpoIlecce pelieHus 3aaad. Bech
TEKCTOBBII MaTepHuall, NCIOJIb3yeMbIi Ha YpOKaX T€OMETPHH, TpeOyeT MpeIBapuTeIbHOTO aHaIn3a
M, TPH HEOOXOAMMOCTH, CIEUUAIBHOW aJanTalWd: BBEACHUS JOTOJHUTENBHBIX TIpadudecKux
IUIAHOB, CXEM, APYTUX CPEJCTB HATJISIAHOCTH, AJITOPUTMOB OCMBICIIEHHUS, UCIIOJIb30BAHUE IpUEMa
KBaHTOBAHHUS TEKCTA U JIp.

KoppekunonHnas HanpaBiaeHHOCTh Kypca T€OMETPUHN JOCTUTAETCA 3a CUET:

. pasrpy3ku yueOHOro Marepuaia IMyTeM BBIJIEICHUs 00s13aTEIIbHOTO U JI0CTaTOYHOTO
MHHMMYMa YMEHUH,
. VHJVMBHUIYAIU3UPOBAHHOTO Yy4Y€Ta CTPYKTYpbl HapyLIeHUS W JOCTYIHOTO JUIsS

oOyuaronierocss ypoBHs Mpu ONpeAeIeHUN TpeOOBaHUN K M300paKEHUIO MIIOCKUX QUTYp OT PYKH,
BBIIIOJTHCHHUIO IMOCTPOCHUA C TIOMOUIBIO YEPTCKHBIX HHCTPYMCHTOB, OJJICKTPOHHBIX CPECIACTB,
M300paXEHUI0 TEOMETPUYECKUX (PUTYp 1O TEKCTOBOMY MJIM CUMBOJIBHOMY OIHMCAHUIO;

° YBCIUUYCHUA KOJIHNYECCTBA yqe6H0r0 BpPEMCHH, OTBOJUMOIO Ha aKTyaJlu3alluilo H
KOPPEKIIHUIO OTIOPHBIX 3HAHUH 00yJarOIIUXCs,;

° pa3sBUTHUA BHHUMAHUSA, MMaMATU (OCBO@HHG MacCCHBa HOBBIX TCPMHHOB U HOHSITHfI),
BOOOpakeHus (MpeodpazoBaHUE CUMBOJIUYECKUX (GOPM; TEOMETPUUECKHE TOCTPOCHUS);

o pa3BUTHS KOMMYHMKATHBHBIX YMEHHH: y4acTBOBAaTb B JUCKycCUH (yMEHHE
I'PaMOTHO MOCTaBUTh BOMPOC BBIPA3UTH U JIOHECTH CBOO MBICIIb IO COOECEIHUKA); KPATKO U TOUHO
OTBEYATh Ha BOIIPOCHI;

o L[eJIEHAPaBICHHOr0 00yYeHHs TOCTPOEHUIO PACCyKIEHUMN, (POPMUPOBAHNIO YMEHUN
CTPOUThH APTYMEHTHUPOBAHHBIC BBICKa3bIBAHUS 10 THUILY JOKa3aTeIbCTB HA OCHOBE 00paslia, CXEMBI,
IUTaHA WK aJITOPUTMa BBICKA3bIBaHUS;

o UCIOJb30BaHUs MeTOJ0B auddepeHuupoBaHHON paboTel ¢  OOYYarOLIUMUCS:
IIOBTOPEHUE, aHAJIU3 U YCTPAHEHHE OINOO0K, pa3paboTKa U BBINOJIHEHHE HEOOXOAUMOr0 MUHUMYyMa
3aJaHUi U1 JIMKBUJALMK MHAMBUAYAJIbHBIX IPOOENOB, CHCTeMaTH3alys WHAUBUIYaJIbHBIX
3aJJaHUH U Pa3BUBAIOLINX YIPAXHEHUH;

J CTUMYJIHMpPOBAaHUE Y4eOHON JIEATENbHOCTH: TMOOLIPEHHE, CHUTyallus Yycrexa,
OOYKJIEHHE K aKTUBHOMY T PYy, SMOIIMOHAIBHBINA KOMGOPT, 100pOKeIaTeTbHOCTh HA YPOKE;
. WCIOJIb30BaHUS CHEIHMAIBHBIX MPUEMOB U CPEICTB OOyYeHHUs, IPUEMOB aHAIN3a U

INpE3CHTAllUU MATCMATHUYCCKOI'0 TCKCTOBOI'O Marcpualia, O6CCH€‘II/IB3.IOH_II/IX peaiu3anuro METOoAa
«O6XOI[HI>IX HYTCﬁ>>, KOPPCKIUOHHOTI'O BOS,Z[CfICTBPIH Ha PpCUCBYIO [OCATCIBHOCTH, IIOBBIINICHUC
KOHTPOJIA 3a YCTHOﬁ 1 NUCBMEHHOM PCUbIO.

OcHoBHas (bopMa OpraHnmn3sannn yqe6H0ro 3aHATHUA: YPOK. HCHOJ’IB?»YIOTCH
HHAUBUAYAJBHBIC, I'PYIIIOBBIC, THAUBUAYAJIbHO-TPYIIIIOBBIC, q)pOHTaJ'ILHHC BHbI pa6OTBI.

Conep:xkanme y4eOHOro nmpeamera

Conepxxanne kypca reomerpuu B 10 Kimacce MpeaCTaBI€HO B BUAE CIEAYIOIIUX
coJiepKaTeIbHbIX Pa3JIeNIOB:

JexapToBbl KOOpAUHATHI- 13 4.

@opMynbl pacCTOSTHUSL MEXKJy JBYMs TOUYKAMHU C 3a/IaHHBIMH KOOPIMHATAMH, KOOPAWHAT
Cepe/IMHBI OTpe3Ka. YpaBHEHUE OKPY)KHOCTH, 00I11ee ypaBHEHHUE MPSMOH.

BBogstcs (opMynbl pacCTOSHUS MEXAy IBYMS TOUYKaMH C 3aJaHHBIMHU KOOpPJIUHATaMH,
KOOpAMHAT CepeIMHbI OTPE3Ka, YPaBHEHNUE OKPYXKHOCTH.

OcHoBHas 1enb: [IpUMeHsATh W3ydeHHbIE ONpEAETIeHUs, TeOpeMbl U (GOPMYIIBI K PEIICHUIO
3a1a4



BekTopnl- 14 4

Koopaunatsl Bektopa. Ciio’keHHE U BHIYMTAHUE BEKTOPOB. YMHOXKEHHUE BEKTOPa Ha YHCIIO.
CkaisipHO€ MPOU3BEACHUE BEKTOPOB.

BBogsTcs ompeneneHuss BEKTOpa , CBOWCTBA MOIYNS BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB, KOOPAWHAT BEKTOPA, CYMMBI BEKTOPOB, PA3HOCTH BEKTOPOB, MTPOTHUBOIOIOKHBIX
BEKTOPOB, YMHOKEHUS BEKTOPA Ha YUCIIO, CKAISPHOTO TIPOU3BEICHHS BEKTOPOB;

JIOKa3bIBAIOTCSI TEOPEMBI: O HAXOXJICHUH KOOPAMHAT BEKTOpA, O KOOPAMHATAX CyMMBI U
pPa3HOCTH BEKTOPOB, 00 YCIOBHUU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXJACHUHU CKAISAPHOTO
MIPOU3BEICHUS ABYX BEKTOPOB, 00 YCIOBUHU MEPIICHIUKYISIPHOCTH

OcHOBHasl 1leb — HAYYUTh YYAIUXCSl BBITIOJNHATH JICHCTBUS HAJl BEKTOpaMHU Kak
HAaIPaBJIICHHBIMH OTPE3KaMH, YTO BaXKHO JUISI TIPUMEHEHUS BEKTOPOB B (DM3HKE; TTO3HAKOMHTH C
WCIIOJIb30BAHUEM BEKTOPOB M METOJIa KOOPJHMHAT MPH PEUICHHH TeOMETPUYECKHX 3aaad. Bekrop
oTIpenieNnsieTcsl Kak HalpaBJICHHBIN OTPE30K M JIEHCTBHUS HAaJ BEKTOPAMH BBOJTCA TaK, KaK 3TO
MPUHSATO B (PU3HKE, T. €. KaK JICUCTBHUS C HAPABICHHBIMU OTPE3KaMHU.

OcHOBHOE BHUMaHHE JIOJDKHO OBITH yIENEeHO BBIPAOOTKE YMEHHH BBHITIOJIHSTH OTIEpAIlMH HA/T
BEKTOpaMH (CKJIaZBIBaTh BEKTOPHI IO MpPaBHJIAM TPEYroJbHUKA W TapalljieslorpaMMa, CTPOUTH
BEKTOp, PaBHBI PAa3HOCTH JBYX JAHHBIX BEKTOPOB, a TaK)Ke BEKTODP, PaBHBIA TPOW3BEICHHIO
JTAHHOTO BEKTOpa Ha JAHHOE YHUCJIO).

Ha mpumepax moka3piBaeTCs, KaK BEKTOPbI MOTYT TPUMEHATHCS K  PEIICHHUIO
reoMeTpuIecKuX 3amad. Jlemoncrpupyercs 3(h(HeKTHBHOCTh TpUMEHEeHHs (HOPMYIT UIsi KOOPIHHAT
CepeIIMHBI OTPE3Ka, PACCTOSIHHUS MEXKIy JABYMS TOYKAMH, YPABHCHHHA OKPY)KHOCTH H TIPSIMOH B
KOHKPETHBIX TEOMETPUYECKHX 3a/layaX, TeM CaMbIM JlaeTCs TpeACTaBIeHHE 00 W3YYeHUH
Te€OMETPUIECKUX (PUTYP C TIOMOIIHIO0 METOJIOB alNreOpHI.

I'eomerpuueckne npeodpazopanusi— 14 4

JlBwxkenue (mepemenienue) ¢urypsl. [lapamnensHbiii mepenoc. OceBas W IEHTpalbHAS
cumMmetpuu. [ToBopoT. 'omotetus. [Togobue duryp.

BBonsTcs ompenenenus NBUKEHUS; PaBHBIX QUTYp; TOYEK, CAMMETPUYHBIX OTHOCUTEIHHO
MpSIMOM; TOYEK, CUMMETPUYHBIX OTHOCHUTEIBHO TOYKH; (UTYpHI, HMEIOLIEH OChb CHUMMETPUHU;
(burypsl, UMEIOIIeH LIEHTP CUMMETPHUH; TIOJJOOHBIX (DUTYpP; paCCMOTPUBAIOTCS CBOMCTBA: ABMKEHUS,
MapajuieIbHOTO MEePEHOCca, 0CEBON CUMMETPHUH, LIEHTPAJIbHON CHMMETPHH, TOBOPOTA, TOMOTETHH.

Jloka3bpIBaIOTCS O CBOMCTBAX MapauIeIbHOTO MEPEeHOCa, OCEBOM CUMMETPUU, LIEHTPaIbHON
CUMMETpPUH, TOBOPOTA, TOMOTETHH, 00 OTHOLIECHHUH IJIOIa/Iel OT0OHBIX TPEYTrOJIbHUKOB.

OcHoBHasl 1eb — MO3HAKOMUTH YYalIUXCs C MOHSATHEM IBWXKEHUS M €ro CBOWCTBaMH, C
OCHOBHBIMH BHJIaMU JBM>KEHUH, C B3aUMOOTHOUICHUSIMH HAJIOKEHUI U TBUKCHHI.

JIBmkeHne  IUIOCKOCTH  BBOJAMUTCA  Kak  OTOOpakeHME  IJIOCKOCTH  Ha  ce0s,
COXpPAaHAIOIIEEe PACCTOSHUE MEeXAYy Toukamu. [Ipum paccMOTpeHHWH BHJIOB IBM)KEHHUH OCHOBHOE
BHHUMAaHHUE yJIENSIeTCs MMOCTPOSHUIO0 00pa30B TOUEK, MPSAMBIX, OTPE3KOB, TPEYTOJIBHUKOB IPH OCEBOM
U I[EHTPAIbHON CHUMMETpUSX, NapauieJbHOM ImepeHoce, moBopoTe. Ha addexTHhIX npumepax
MOKa3bIBACTCS MPUMEHEHUE JIBI)KEHUH NPU PellIeHNN reoMeTpruieckux 3aa4. [lonsTie HamoxeHus
OTHOCHUTCS B IaHHOM KypC€ K YHUCIy OCHOBHBIX MOHATHH. J[0Ka3bIBaeTCs, YTO MOHSATHUS HATOKECHHS
W JIBUKEHHS SIBJISIIOTCS SKBUBAJIGHTHBIMU: JII000€ HAJIOXKEHUE SIBISICTCS ABMKEHUEM IIJIOCKOCTH U
obpatHo. M3yueHue noka3aTelbCTBA HE SBIAETCS 00s3aTeNbHBIM, OJHAKO CIEAYET PAcCMOTPETh
CBSI3b MOHSATUHN HAJIOKEHUS U JIBIDKEHUS

IToBTOpEeHue Kypca reomerpum -23 4

Pemenue 3anau.

OcHOBHasl 1€ - MOBTOPUTH, 3aKPEMHUTh U 000OITUTH MaTepUal 3a Kypc T€OMETPHH.

IInanupyemblie o0pa3oBaTe/ibHbIE pe3y/bTAaThl yueOHOro npeamera «I'eomerpusn»

W3yueHnne reoMeTpuM IO JaHHOM MporpamMme CHocOOCTBYeT (OPMHPOBAHUIO Y
yUYaIIUXCS JIMYHOCTHBIX, MeTanpeIMeTHbIX 1 MpPeAMeTHbIX pe3yJIbTaTOB O0y4YeHHUS,
COOTBETCTBYIOLINX TPeOOBAaHUAM (PeepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeNbHOIO CTaHAApTa
OCHOBHOTO 00111er0 00pa3oBaHusl.

JIMYHOCTHBIE PE3YJIBTATHBI



JInyHOCTHBIE PE3YJAbTAThl OCBOCHUS TPOrPAMMBI [10 MATEMATHUKE XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCUUCKON MaTEeMaTHKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSIM POCCHMCKMX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOW ILIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTUX HAYKaX M MPUKIAIHBIX chepax;

2) rpaXaaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTbIO K BBIIOJHEHHMIO OOS3aHHOCTEH TpakJaHMHA W peaju3alud €ro Ipas,
MPEJCTaBICHUEM O MaTEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHIA,
IpoIelyp TPakJaHCKOTo olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
ITUYCCKUX HpO6JICM, CBA3aHHBIX C NPAKTUYCCKUM NPUMCHCHHUEM I[OCTI/DKGHI/Iﬁ HAayKH, OCO3HAaHUCM
BAXXHOCTU MOPAJIbHO-3THYCCKUX NPUHIOUIIOB B ACATCIBHOCTH y‘IéHOl"O;

3) TpyAoBOe BOCIMTAHME:

YCTaHOBKOI\/’I Ha AaKTUBHOC Y4YaCTUC B PCHICHUH TMPAKTHYCCKUX 3aldad MaTeMaTH4ECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaT€MaTUYECKOro 0Opa3oBaHUs HA MPOTSHKEHUHM BCEH
KU3HU JUISl YCIIENTHOW Mpo(ecCHOHATBHON JCSITENIPHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM UM MOCTPOCHUEM MHAMBHUAYATbHON TPaeKTOPHUH 00pa30BaHUS U KU3HEHHBIX
IJTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY W 3CTETHYECKOMY BOCIPHSATHIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, PEeIICHUH, pacCyXIECHUI, YMEHUIO BUJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIMEeH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI 4YEJOBEKa, MPHUPOAbI M OOIIeCTBa, MOHUMAHHEM MaTEeMaTUYeCKOU
HayKH Kak cgepbl YeI0BEUECKOMN NeATEIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAUUMOCTH Ui Pa3BUTHS
LUMBUIIU3AIMHY, OBJIAJICHUEM SI3bIKOM MaTeMAaTHKH U MaTeMaTHYeCKON KyJIbTYypoil Kak CpeaCcTBOM
MO3HAHUS MUDA,

OBJIaJICHUEM MPOCTEUIITIMHI HaBBIKAMHU UCCIIEIOBATEILCKOM A€ATEIbHOCTH;

6) ¢usunyeckoe BocnuTaHUe, (GOpPMHMPOBAHHE KYJIbTYPbl 310POBbS W JIMOLUMOHAJIHLHOIO
0J1aronmoJryymsi:

TOTOBHOCTBIO MPHUMEHITh MaTEeMaTHYeCKUE 3HAaHUS B MHTEpPEcax CBOETO 3JI0POBBS, BEICHUS
3I0pOBOr0 00pasa >KM3HHU (3J0pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUNH M OTABIXA,
perynspHas (u3uyeckass aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpUEHTAIlell Ha MpUMEHEHHE MaTeMaTHUYeCKMX 3HAHUM s pelieHdus 3aJad B 00JacTu
COXPAaHHOCTH OKpYXKAIollel cpefpl, IJIAaHUPOBAHMUS TOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICJICTBUIM ISl OKPYXKAloIIel cpelbl, OCO3HAHMEM TIJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX
mpo0eM U MyTeil uX peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSM COLMAJIbHOM M IPUPOAHOM Cpe/bl:

TOTOBHOCThIO K JCHCTBUAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE€ YMEHHUE YUYUTHCS y APYTHUX
TOel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ((OPMUPOBAHUU HOBBIX 3HAHUI, B TOM uncie (GOpMyIupoBaTh UAEH, TIOHATHUS,
TUNOTe3bl 00 O0BEKTaxX W SBICHHUSIX, B TOM YHUCIIE paHEee HE M3BECTHBIX, OCO3HABATh AC(PHUIIMTHI
cOOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TpeOyIOmMI KOHTPMEp, KOPPEKTUPOBATh NPHUHUMAEMble pEIIEHUS U JCUCTBUSA,
(hopMynTUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATHI



B pe3ynbrare 0ocBOEHHS POrpaMMBbl IO MATEMAaTHUKE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y
oOyyaromerocsi OyayT c(opMHUpOBaHBI METaNpeAMETHBIE PEe3yJabTaThl, XapaKTEPH3YIOLIUECs
OBJIAZICHUEM YHUBEPCAJIbHBIMU NO3HABATEJIbHBIMU TIEUCTBUSIMH, YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMU M YHUBEPCAIHHBIMU PETYISTHBHBIMU JICHCTBUSMHU.
Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe deiicTBUSA

Ba3oBble Joruveckue aeiicTBUA:

BBISIBJIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC TNPH3HAKKM MAaTEMaTHYECKHX OOBEKTOB, MOHSITHIA,
OTHOIIEHUA MEXAy MOHATHAMHU, (OPMYyIHpPOBATH OIpPEICIICHUS] TOHITHH, YCTAHABIMBATH
CYIIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIIMK, OCHOBAaHUS Ui OOOOLICHHUS M CPaBHEHHsS, KPUTEPUHU
MIPOBOJIMMOTO aHATN3a,;

BOCIPUHUMATh, (QOPMYIHpOBaTH H  IMPeoOpa3oOBBIBATh  CYKACHUS:  yTBEPIUTEIbHBIE U
OTpHIIATENbHBIE, €IMHIUYHBIC, YACTHBIE U 00IINe, YCIOBHEIE;

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYHsS B (aKTax, NaHHBIX,
HAOJIOIEHUSAX W YTBEPXKICHUAX, TpemiaraTb KPUTEPUW IS BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJNB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOYeHUH, YMO3AKIIOUYSHUH TI0 aHAJIOTUH;

pa3duparth JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TIPSMBIE H OT MTPOTHBHOTO ), TPOBOUTH
CaMOCTOSITEIGHO ~ HECIIO)KHBIE ~ JIOKa3aTeNIbcTBA ~ MAaTEMaTHYeCKHX  (aKTOB,  BBICTPaMBATh
apryMEHTallMIo, TPUBOJIUTH MPHUMEPHl H  KOHTPIPUMEpPHI, OOOCHOBHIBAaTh COOCTBEHHBIC
paccyxIeHuUs;

BBIOMpATh cMoco0 penieHus yuyeOHOW 3agaud (CpaBHUBATh HECKOJBKO BapHUaHTOB pEIlEHHS,
BBIOMPATh HAHOOJIEE TOIXOIAIINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBareJbCKue JeHCTBUA

UCIOJb30BaTh BOMPOCHI KakK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HaHUA, (HOpMYIHpOBaTh
BOIPOCHI, (GPUKCUPYIOLINE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENBHO YCTaHABINBATh HUCKOMOE U
IaHHOE, (POPMHUPOBATh THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJIUTh TI0 CaMOCTOSTEJIBHO COCTABICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT, HeOOJbIIOoe
UCCIIEIOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oOObeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOATEJIBHO  (OPMYJIMPOBATh OO0OOLIEHHSI M BBIBOJABI IO pe3yiabTaTaM IMPOBEIEHHOTO
HaOJIO/IEHUS], UCCIIE0BAaHMs, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE PpA3BUTHE IPOLIECCA, a TAKXKE BBIIBUIaTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUHU, TaHHBIX, HEOOXOAUMBIX Ul PEIICHUs
3aJauy;

BbIOMpPATh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUUYHBIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

BbIOMpaTh GopMy mpeacTaBieHUs MUH(GOPMALMU U UIUIIOCTPUPOBATh PELIaeMble 3a/laud CXEeMaMH,
JIrarpaMMamu, HHOHM rpadukoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTH MHGOPMAIMM MO KPUTEPUSM, TPEATOXKEHHBIM YUYUTEIeM WM
c(OpPMYINPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHHMKaTHBHbBIE YHUBEPCAJIbHBIE YU€OHbIE IeHCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISAMU OOLICHMS,
SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 110 X0y PELIeHHUs 3a]jaui, KOMMEHTUPOBATh MOJIyYEHHBIH pe3ynbTaT;

B X0/1€ 00CYX/IeHHs 3a/laBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TeMbl, POOJIEMBI, perIaeMoi
3aJau, BBICKa3bIBaTh WJIEW, HAlleJICHHbIE HA MOMCK PEIICHHUs, COMOCTABIATH CBOM CYXKJIEHHS C
CYXKJIEHUSIMH JIPYTUX YYaCTHUKOB JUaora, oOHAapyXHBaTh pa3jMyde U CXOJICTBO MO3ULUH, B
KOPPEKTHOH opme (hopMyIHpoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;



NpPECTAaBIATh  PEe3yAbTaThl pELICHUS  3aJaud, OJKCIEPHUMEHTAa, MCCICIOBAaHUs, IPOEKTa,
CaMOCTOSITEIIbHO BBHIOMPATh (popMaT BBICTYIUICHHS C YU4E€TOM 3a/1au MPE3EHTAMN U 0COOCHHOCTEH
ayJUTOPUU;

MMOHMMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAIbHOW paOOTHI MIPU PEIICHUU
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

NPUHAMATh IeJIb COBMECTHOH AEATENbHOCTH, IUIAHUPOBATH OPraHU3AIMIO0 COBMECTHOW PabOTHI,
pacrmpenensaTb BUIbI padoT, JOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yabTaT pabOThl, 00001IaTh
MHEHHS HECKOJILKHX JIIOJICH;

Y4acTBOBATh B IPYIIOBBIX (popMax paboTsl (00CYXIeHHSI, 0OMEH MHEHUSIMHU, MO3TOBBIC IITYPMBI U
JpyTrHe), BBIIOJHATh CBOIO YacTh PabOThI U KOOPAHMHHUPOBATH CBOU JICHCTBHS C IPYTMMHU YICHAMHU
KOMaH/bl, OIIGHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHUSM,
cOpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE TeiicTBUSA

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aITOPUTM pEIIeHUs 3a7auu (WM ero 4acTb), BBIOMpPATh criocod
pemeHusi ¢ y4€TOM UMEIONIUXCS PECypcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMAIINH.

CaMOKOHTPOJIb:

BIQJIETh CIIOCOOAMH  CaMOTPOBEPKH, CAMOKOHTPOJISI Tpollecca ¥ pe3yibTaTa pemIeHUs
MaTeMaTUYEeCKOM 3a/1a4H;

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUH 3a]1a9l, BHOCUTH KOPPEKTHBHI B
JeATeTPHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OITMOOK, BBISIBJICHHBIX TPYIHO CTEH;
OIICHUBATh COOTBETCTBHE PE3yNIbTaTa JEATEILHOCTH TIOCTABICHHON IENIM U YCIIOBUSAM, OOBSICHSITH
NPUYMHBI  JOCTH)KEHHUS WM HEJOCTHIKEHHS 1€, HaxOJuTh OIIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

IIpeamerHbIe pe3yJbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C X IIOMOILBIO PA3IHYHbIE
3JIEMEHTBl IMPSMOYTOJBHOTO TPEYTOJIbHUKA ((PELIEHHE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
Haxouts (¢ IOMOIIBIO KaJIbKY/IATOPA) JUIMHBI U YIJIbI ISl HETAOJIMYHbIX 3HAUCHUI.

[Tonp3oBaTbesd (OpMyTaMu IPUBEAEHHS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKAECCTBOM
IJIsl HaXOKICHUS COOTHOLICHUH MEXIy TPUIOHOMETPUYECKUMH BennyuHaMmu. lcrnonb3oBarb
TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAXOKAEHHS PA3]IMUHBIX JIEMEHTOB TPEYTOJbHUKA («pelleHHe
TPEYroJIbHUKOBY), IPUMEHSATh UX IIPH PELICHUN €OMETPUUYECKUX 3a/1a4.

Brnagers nonsatusmMu npeoOpa3zoBaHus MOJOOHs, COOTBETCTBEHHBIX 3JIEMEHTOB IOAOOHBIX
¢uryp. Ilonb3oBaTbes cBoiicTBaMM MOAOOUS MPOM3BOJIBHBIX (DUIYP, YMETh BBIUUCIATH AIHHBI U
HAaXOJUTh YIibl y MoAoOHBIX ¢uryp. IlpumeHsaTs cBoiicTBa momoOust B NPaKTUYECKUX 3aJadax.
VYMeTh NpUBOIUTE IPUMEPBI HOJOOHBIX GUIYp B OKpyKaroiieM mupe. I1osib30BaTecst TeopeMaMu 0
IPOU3BEICHUU OTPE3KOB XOPJ, O IPOU3BEICHUH OTPE3KOB CEKYIUX, O KBaJIpaTe KacaTelIbHOMN.

[Tonp3oBaTbcs BEKTOpaMM, IIOHMMAaTb MX TE€OMETPUYECKUH U (usndeckuil cmbIci,
OPUMEHATh HMX B PEIIEHUM TIEOMETPHUUYECKMX U (Qu3Myeckux 3anad. lIpuMeHsATH cKalspHOe
IIPOU3BEJICHUE BEKTOPOB JJISl HAXOXKACHUA [UIMH M yrioB. Ilonb30BaThCs METOAOM KOOPIMHAT Ha
IUIOCKOCTH, IIPUMEHSATH €T0 B PELIEHUN T'€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Bnaners NMOHATHAMH NPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH, MJIUHBI JyTd
OKPYKHOCTH ¥ PaJlMaHHOM MEpBI YIJ1a, yMETh BBIYMCIIATH IIJIOIIAb KPyra M €ro 4acTeH.

[TpuMeHATh MONTy4YEHHBIE YMEHMs B IpakTHYeCKuX 3agadax. HaxoauTe ocu (MIM LEHTPHI)
CUMMETPUHM (UIYp, NPUMEHSITb IBWKEHHS IUIOCKOCTH B MPOCTEHMIMX ciydasx. IIpuMeHsSTH
MOJIy4EHHbIEC 3HAHWS HA IPAKTUKE — CTPOUTh MAaTEMaTUUECKUE MOJIENN IS 3aJad PeaabHOM )KU3HU
U MIPOBOJUTH COOTBETCTBYIOLINE BBIYMCIECHUS C MPUMEHEHHEM I0J00HMS M TPUTOHOMETPUUECKUX
GbyHKIUH.

OuennBanue pe3yJibTaTOB 0CBOCHHS IPOrPaAMMBbI



[Ipu mnpoBepke ycBOEHHsI MaTepuaja BBISBISICTCS TMOJHOTA, MPOYHOCTh YCBOCHUS
0OydJaroNMMUCST TEOPHH M yMEHHUS TPHUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYaLHsIX.

OcHoBHBIMU (hOpMaMH TPOBEPKH 3HAHMA W YMEHUU OOYYAIOMIUXCS IO MaTeMaTHKe
SIBJISIIOTCS MUCbMEHHBIE padOTHI U YCTHBIN OTBET.

[Ipu oleHKe MUCBMEHHBIX M YCTHBIX OTBETOB YUUTENb B IEPBYID OYEPEIb YYUTHIBAET
MOKa3aHHbIE OOy4YaromUMHCS 3HaHUS W yMeHHs. OIlleHKa 3aBHCUT OT HaJu4usl W Xapakrepa
MOTPEITHOCTEH, TOMYIIEHHBIX 00yJatOIUMUCS.

OTBeT Ha TEOPETHUYECKUIN BOIPOC CUMUTAETCS OE3YNMPEUHBIM, €CIU MO0 CBOEMY COJICPKAHHIO
MOJIHOCTBIO COOTBETCTBYET BomNpocy. COIepKUT BCe HEOOXOIMMBIC TEOpeTHYecKHe (aKThl U
000CHOBAaHHBIC BBIBOJIBI, a €0 HM3JI0KEHHE W MUCHMEHHAS 3alMCh MATEMaTHYEeCKH TPAMOTHBI U
OTJIMYAIOTCS TIOCIEIOBATENILHOCTHIO M aKKYPATHOCTHIO.

OueHka yCTHBIX OTBETOB 00y4aIONIMXCH MO FreOMeTPHH

OTBeT OlleHNBAETCH OTMETKOM «5», ec/in 00yUarommiics:

— TOJIHO PACKpPBLI COJEpKaHUE MaTepHrayia B 00beMe, MPeayCMOTPEHHOM MTPOrpaMmMoit
1 y4eOHUKOM;

— M3JIOKUJI Marepuajl TpPaMOTHBIM SI3BIKOM, TOYHO HCIOJIb3YsS MaTeMaTHYeCKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY, B OTIPEICTICHHOM JIOTHYECKOM MOCIE0BaTEIbHOCTH;

— MPABUWJILHO BBITIOJNHUJ PUCYHKH, YEPTEKU, TPAPUKU, COMyTCTBYIOIIHNE OTBETY;

— MoKa3aja yMEHUE WITIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPUMEpPaMU, MPUMEHSITh
€€ B HOBOU CUTYaIlUU MPH BHITIOJIHEHUH MPAKTHYECKOTO 3aaHUS;

— MPOJEMOHCTPUPOBAJI 3HAHUE TEOPUU paHEe HW3YYCHHBIX COIMYTCTBYIOIIMX TEM,
c(hOpMUPOBAHHOCTh U YCTOWYHNBOCTD HCIIOJIH3YEMBIX IIPH OTBETE YMEHHUI U HABHIKOB;

— OTBeYas CaMOCTOATEIbHO, 0€3 HABOAIIMX BOPOCOB YUUTES;

— BO3MO>KHBI OJJHA — JIB€ HETOYHOCTH IIPH OCBEIIECHHE BTOPOCTENEHHBIX BOIIPOCOB MJIU
B BBIKJIa/IKaX, KOTOpbIe 0OyUYaIOUTUIICS JIETKO UCTIPaBUII MIOCIIE 3aMEYaHUs YUUTEIIs.

OTBeT OlIeHUBAETCHA OTMETKOH «4», eCJIM YI0BJIEeTBOPsieT B OCHOBHOM TPeOOBAaHUAIM HA
OLIeHKY «5», HO NIPH 3TOM HMeeT OJUH U3 HeJJOCTATKOB:

— B M3JI0KEHUM JOMYIICHbl HEOOJIbIINE MPOOEsbl, HE HCKa3WBIIEE MaTeMaTHYECKOE
COJIepXKaHUE OTBETA;

— JOTYIIEHBl OJIMH — JIBa HEAOYETa IPU OCBEIIEHUH OCHOBHOI'O COJEp>KaHUsl OTBETA,
WCIIPABJICHHBIE MOCIIE 3AMEYaHUs] YUUTEIIS;

— JOTYILIEHbI OomuOKa Uik 0osee ABYX HEIOYETOB MPH OCBEIIEHUU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCIIE 3aMEYaHUs YUUTEIIS.

OTMmeTKa «3» CTaBUTCH B CJEAYIOMUX CIYydasax:

— HEMOJIHO PAaCKPBITO COoJepkKaHNe MaTepralia (CoaepKaHue U3J10KeHO (hparMeHTapHo,
HE BCerja IMocJeqoBaTeNbHO), HO TOKa3aHo 00Iee MOHUMaHue BOIpoca M MPOJAEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHbIE JUIsl YCBOCHUS IPOIPAMMHOIO MaTepuana;

— MMEJNCh 3aTPYyAHEHUS WM JOMYLIEHbl OMIMOKH B ONpEACTICHHH MaTeMaTHYecKOM
TEPMUHOJIOTUH, YepTeXKaxX, BBIKIAJKAX, UCIPABIECHHBIE MMOCJIE HECKOJBKUX HABOJSALIUX BOIPOCOB
YUUTEIS;

— oOydaronuiicss He CHOpaBWICS C MPUMEHEHHWEM TEOpPUM B HOBOM CHUTyalluu TMpU
BBITIOJTHEHUH MPAKTUYECKOTO 3aJ[aHMsl, HO BBIMOJHUI 3aJaHHs 005S3aTeIbHOTO YPOBHS CIOXKHOCTH
0 JJaHHOU TeMe;

— Npyd  JOCTATOYHOM  3HAHUM  TEOPETHYECKOr0  MaTepuajlia  HEIOCTAaTOYHO
000CHOBAaHHOCTH OCHOBHBIX YMEHUI U HABHIKOB.

OT1MeTKa «2» CTABUTCH B CJICAYIOIIMX CJOy4Yasix:

— HE PAaCcKpPHITO OCHOBHOE COJIep )KaHKHe y4eOHOTO MaTepurana,

— 0oOHapy)KeHO HE3HaHHe OOydJammuMcs OoJsbliell WM HauOoliee BaXHOW YacTH
y4eOHOTO MaTepuana;



- JOTIYIIIEHBI OITUOKHU B ONPEACIICHUH TIOHATHH, PU UCTIOJIH30BAHUN MaTEeMAaTHYECKOM
TEPMHHOJIOTHH, B PHUCYHKaX, 4epTekaxX WM TpaduKkax, B BBIKIAJKAX, KOTOPbIE HE HCIPABIICHBI
MOCJI€ HECKOJIbKUX HABOSIIMX BOIPOCOB YUUTENS.

Ilpumeuanue

. [To oxoHYaHMM YCTHOTO OTBETa OOYYArOMIETOCS MENaroroM MagTcsl KpaTKU aHaJIu3
OTBETa, OOBSBIACTCS MOTUBHPOBAHHAS OllEHKA. BO3MOXKHO MpHUBIIEYEHUE JAPYTUX OOYUAIOITUXCS
JUTsl aHAJIM3a OTBETA, CAMOAHAJIN3, MIPEJIOKEHUE OLICHKH.

. OneHnBaHuE YCTHBIX OTBETOB OCYIIECTBIISICTCS O€3 ydera HapyIICHHH S3BIKOBBIX/
pEYEBBIX HOPM, CBSI3AHHBIX C HEJIOCTATKAMHU MPOU3HOCUTEIBLHON CTOPOHBI peur (IIPOU3HOIICHHE
3BYKOB, BOCIIPOU3BEICHUE CJIOB CJIOKHOW CJIOTOBOM CTPYKTYpbI, MHTOHAIITMOHHBIX U PUTMHUUYECKHUX
CTPYKTYp H JIp.).

Ouenka NnucCbMEHHBIX Pa6OT 00y4aIOIIMXCH 110 TeOMeTPH H.

OTBeT oleHUBaETCSA 0TMETKOH «5), ec/Iu:

- paboTa BBINOJTHEHA TTOJHOCTHIO;

- B JIOTMUECKHX PACCYXJEHUSAX U 000OCHOBAHUH PEIICHUS HET MPOOETIOB U OMINO0K;

- B PEIICHUM HET MaTEMaTHYECKUX OIIMOOK (BO3MOXXKHA OJIHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJSETCS CIASACTBUEM HE3HAHMS WM HETIOHMMAaHHs Y4eOHOTO MaTepuana).

OTMeTKa «4» CTABUTCH B CIEAYIOIIMX CJOyYasix:

- paboTa BBITIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IArOB PEIICHUS] HEAOCTATOYHBI
(eciin ymeHHEe 000CHOBBIBATH PACCYXCHUS HE SBIISIIOCH CHIEIUATBHBIM 00OBEKTOM ITPOBEPKH);

- JOTIYIIIEHBI OJTHA OIIMOKA WJIM €CTh JiBa — TPH HEN04YETa B BBIKJIAJKAX, PUCYHKAX,
yepTexax Win rpadukax (eciau 3Tu BUIbI paboT HE SBISIIUCH CIIEUATbHBIM 00BEKTOM ITPOBEPKH).

OT1MeTKAa «3» CTABUTCH, €CJIM:

- JOTYIIEHO 00Jiee OHOM OMMOKK UK OoJiee ABYX — TPEX HEIOYETOB B BBIKIIAIKAX,
yepTexax win rpadukax, Ho oOyJaromuiics ooaagaeT 00s3aTEIPHBIMA YMEHUSAMH TIO TTPOBEPSIEMOM
TeMe.

OTMeTKAa «2» CTABUTCH, €CJIM:

- JOTIYIIIEHBI CYIECTBEHHBIC OLTMOKM, MOKa3aBIIWe, YTO OOydJaromuiics He o0amaer
00s13aTeILHBIMU YMEHHUSAMH TI0 JAHHOUM TeMe B TIOJTHOM Mepe.

Ilpumeuanue.

. Yuutenb MMeEET MpaBO IMOCTABUTh OOYYalONIEMyCsl OIIGHKY BBIIIE TOW, KOTOpas
MpeAyCMOTpPEHA HOPMaMH, €CJTM UM OPUTHHAIBHO BBITTOJTHEHA paboTa.

. OLlIEHKM ¢ aHaJIM30M JIOBOJATCS JI0 CBEACHHS OOYyYalolIuxcs, Kak IpaBWjIO, Ha
MOCJIEAYIONIEM YPOKE, MpeycMaTpruBaeTCs paboTa Hal OIIMOKaMH, YCTpaHEHHUE TIPOOEIIOB.

. OneHka HE CHIKAGTCs 3a TpaMMaTHyecKue M Jaucrpaduueckue OIIMOKH,
JOTyIleHHbIe B paboTe. MICKII0ueHNs COCTAaBIISIFOT Cly4yau HalMCaHMsI T€X CIIOB U CIIOBOCOYETAHUH,
KOTOpbIE IMIMPOKO HCIOJIb3YIOTCS Ha YpOKax MaTeMaTUKH. YUYUThIBash OCOOCHHOCTH JIeTeil ¢
TSOKEIBIMU HapYIHICHUSIMH PEUH, JOMYCKAeTCsl Hajauuue | WCIpaBieHUs MpU YCIOBUU MOBTOPHOM
3aIMCU KOPPEKTHOTO OTBETA.

° Ommbku, OOYCIOBICHHBIC TSDKEIBIMU HApYUICHUSMH DPEYH U MUChMA, CIEIyeT
paccMaTtpuBaTh HMHAMBHUIYadbHO [UIS Kaxaoro oOywaromierocs. Croenuduueckumu Uis HHUX
OIIMOKaMU SBJISIOTCS 3aMEHa COTJIACHBIX, HCKa)KeHHE 3BYKOOYKBEHHOTO COCTaBa CJIOB (TPOITYCKH,
MepecTaHOBKH, J00aBJIeHUs, HeNONHChIBaHWE OyKB, 3aMeHa TJacHBIX, Tpyboe HCKaKeHue
CTpYKTYphl ciioBa). [Ipu BBICTaBICHHWH OIEHKHM BCE OJHOTHUIHBIE CHEIU(PUYECKHE OIIUOKU
MPUPABHUBAIOTCS K OJHOU opdorpadudeckoit ommoke.

OneHka cHUWXaeTcs TMpPH HEOPEKHOM BBIMIOJHEHUH TMHCHbMEHHBIX paboT, OONbIIOM
KOJIMYECTBE MCIIPABJICHUN, UCKKEHUM B HAUepTaHUHM OYKB, €CITH ATO HE CBS3aHO C HapyIIEHUEM
MOTOPHUKH y 00yUaIOITUXCS.

TemaTu4eckoe NIAaHMPOBaAHUE



10 kmacce, 2 yaca B HeJIeJII0, Bcero 68 yacos

e Tema ypoka Hudpossie pecypcs
1. IloBTOpenune — 4 yaca
1 | Yerbpé€xyronbHUKA. Buibl 4eThIpEXyrobHUKOB http://srtv.fcior.edu.ru
2 | [lomoOue TpeyroJibHUKOB
3 | Teopema ITudaropa
4 | Tlnomamu Guryp
2. lekapToBbI KOOPAMHATHI - 13 yacos
5 | PaccrosiHre Mex 1y ABYyMS TOYKaMH C 3aJaHHBIMU http://school-collection.edu.ru
KOOpJAWHATAMH
6 | HaxoxaeHue pacCTOsSHUS MEXKIY JBYMSI TOUKAMH C http://srtv.fcior.edu.ru
3aJJAHHBIMH KOOpAWHATAMHU
7 | KoopnuHaThl cepeIMuHbl OTpe3Ka
8 | Pemenue 3a1a4 Ha HAX0X/IEHUE KOOPAMHAT CEPEIUHBI
oTpe3Ka
9 | VpaBuenue uryps
10 | YpaBHEHHE OKPYKHOCTH
11 | Pemenue 3a1a4 ¢ NpUMEHEHUEM YpaBHEHUS
OKPYXKHOCTH
12 | YpaBHeHne npsMoid
13 | YruoBo#i ko3 durmerT npsiMoit
14 | Beruucnenue yriaoBoro kodhdummenTa npsamoi
15 | O6ob6uraromnuit ypox
16 | KonTpoawsHas pabora
17 | Ananu3 omrOOK KOHTPOJIBbHON PabOTHI
3. Bektopnl — 14 yacon
18 | IlousTre BekTOpa http://fcior.edu.ru
19 | PaBeHCTBO BEKTOPOB
20 | OTknagpiBaHHE BEKTOPA OT JAHHOW TOUKH
21 | Cymma aByX BEKTOPOB
22 | 3aKOHBI CJIOKECHHS BEKTOPOB
23 | IlpaBuio mapamuienorpamma
24 | Cymma HECKOJBKHX BEKTOPOB
25 | Beruntanue BEKTOPOB
26 | YMHOXEHHE BEKTOpa Ha YHCIIO
27 | IlpumeHeHre BEKTOPOB K PEHICHUIO 33124
28 | CpenHsist TMHUS TpaneIuu
29 | O6o0maromuii ypok
30 | KonTposbsHas padota 1o Teme «BekTopbi»
31 | AHanu3 omuOOK KOHTPOJBHON pabOThI
4. I'eomerpuyeckue npeodpasosanus — 14 yacos
32 | IlonHsiTHe ABMKEHUS http://school-collection.edu.ru
33 | CBoiicTBa BUKEHUS
34 | OceBass cUMMeETpHs
35 | Pemenue 3amau http://srtv.fcior.edu.ru
36 | LlenTpasnbHas cUMMeTpUs
37 | Peurenue 3amau
38 | IlapannenpHbli IEpeHOC
39 | Peurenue 3amau
40 | IToBopoT



http://srtv.fcior.edu.ru/
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http://srtv.fcior.edu.ru/
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Perienue 3amau

42 | IIpaktuueckas paboTa MO NOCTPOEHHUIO BCEX BHUJIOB
JIBYDKEHUS
43 | O6obmaronmii ypok
44 | KontponsHas pabora Ne5 no teme «JIBmxenue»
45 | AHanu3 omnOOK KOHTPOJIBHOM paboThI
5. IloBTOpeHune Kypca reomeTpun — 23 yaca
46 | IIpaBuIbHBIC MHOTOYTOJIBHUKA
47 | CoiicTBa NpaBUJIbHBIX MHOTOYI0JIbHUKOB
48 | JlnuHa OKpYXHOCTH http://school-collection.edu.ru
49 | Tlmomrams kpyra
50 | Bumsl yriios, 06pa3oBaHHEIX TIpH Hepeceuenuu ayx | http:/fcior.edu.ru
MIPSIMBIX
51 | Bunel ynoB, oOpa3oBaHHbBIX [IPU MEPECEUECHUN ABYX https://uchi.ru
MIPSIMBIX CEKYyIIEn
52 | Yrusl TpeyroibHUKa
53 | Vrusl 4eThIpEXyroapbHUKA
54 | Yrubl TpeyrojibHUKa
55 | Yrubl ueThlpEXyroibHUKa
56 | Vrubl, cBSI3aHHBIE C OKPY)KHOCTBIO
57 | Pemenue 3a/1a4 Ha HAX0XKJICHHUE YTIIOB
58 | [TogoOue TpeyroasHUKOB
59 | Pemenue 3ama4 Ha moqo0ue TPEYroabHUKOB
60 | Teopema I[Tudaropa
61 | ®opMynbl ISl HAXOKICHHUSI TUIOMAAN TPEYTOJIbHUKA
62 | IlpaBuibHBIE MHOTOYTOJLHUKH
63 | Permenue TpeyroarHUKOB
64 | Jlnuna oxpyxkHoctu. [lmomanp kpyra
65 | IIpaBuna opopmieHHUs IK3aMEHAITMOHHOW PaOOThI
66 | O6o0maromui ypok
67 | UToroBas KOHTposbHAs paboTa
68 | UToroserii ypok
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