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HOACHUTEJBHASA 3AIIMCKA

['eoMerpusi Kak OJWH U3 OCHOBHBIX PAa3/EIOB LIKOJIbHOM MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHW M B3aUMHOE pPacHOJOXXEHHE, ONHpPAaeTcd Ha  JIOTMYECKYIO,
JIOKa3aTeNbHYO JIMHUIO. [IEeHHOCTh M3y4eHMs T€OMETPUU HAa YPOBHE OCHOBHOIO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHUSA, CTPOUTH JIOTUYECKUE YMO3aKIIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEPXKIECHHUS M CTPOUTh KOHTPHPHUMEPBI K JIOXKHBIM, MPOBOJMTH
pacCyXJI€HUsT «OT TMPOTHUBHOIO», OTJIMYaThb CBOWCTBA OT  IPU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii nenpi0 HM3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUM KaK MaTEeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUANOIIMXCA B peanbHOM Ku3HH. OOydarolMiics [OJDKEH Hay4YHThCS
OTPEACIUTh T€OMETPUUYECKYI0 (DUTypy, OMUCATh CIOBAMM JAHHBIN 4YEpTEX WIH
PUCYHOK, HAWUTH TUIOMIAh 3€MEJIBHOI0 YYaCTKa, paCCUYUTATh HEOOXOAUMYIO JUTUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa sl aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUSA B U3YyYEHUU T€OMETPUH.
[Ipu pemeHun 3amay MPAKTUYECKOTO XapaKTepa OOYYalOIIUNCA YUYUTCS CTPOUTHh
MaTEMaTUYECKNE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTYallUid, IPOBOAMTH
BBIYHCIICHUS U OLIEHUBATh aJI€KBATHOCTD MTOJIYYEHHOT'O pPE3YJIbTaTa.

KpaiiHe BaxxHO NOMYEPKUBATH CBS3M T€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeiIMeTaMHi, MOTUBUPOBATh MCIOJIb30BATh OMPENEIECHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHUH, JEMOHCTPUPOBATh NMPUMEHEHHE IOJYYCHHbIX YMEHMH B (pu3nke u
TEXHHKEe. OTH CBs3W Hamboiee SPKO BHUAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue cooTHomeHus», «Meron koopauHaT» U «Teopema
[Tudaropay.

VYueOnpiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC Pa3Ieiibl
comepxkanusi: «l'eomerpuueckue Qurypsl W uUX CBOHCTBa», «M3mepeHue
reoMeTpudeckux Benuuun» u «IIpeodbpazoBaHust mogo0us».

CormacHo yuyebHomy 1iany MAOY  «®ununmosckas  OOILy,
aJalTUPOBAaHHAs  MPOrpamma OCHOBHOTO obmiero oOpa3oBaHusA OIS
oboyuaromxcst ¢ HOJIA mo reomerpuun paccumtana Ha 34 yaca: 1 yac B Hemenro
(34 yueOHbIX Henmenu). B mporecce mMpoXoxaeHUs MaTepuaiia OCYIIECTBISETCS
IPOMEKYTOUYHBIN KOHTPOJIb 3HAHUN U YMEHHI B BUJIE KOHTPOJIBHBIX paloT.

IpuHIMIBI peaju3anvu aJaNTHPOBAHHOI padoyeil MPOrpaMMbl

[Ipu peanuzanuu npuHuuna quddepeHnpoBaHHOro (MHANBUAYAIBLHOT0) OIX0/1a
B OOyYE€HUM TE€OMETPUU YYalIUXCSd C HApyLIEHUSIMU ONOPHO-ABUTATEIBHOIO
anmapara HEOOXOAMMO YYHUTHIBaTh YPOBEHb PAa3BUTHUS Y HUX MaHYyaJIbHbBIX



HABBIKOB. YYHUTENIb B Tpoliecce OOy4YEHHUs ONpeNessieT BO3MOXKHOCTH y4alTuXCs
BHITIOJIHATh ~ MHChbMEHHBIE  palOTHI,  MOJIB30BAaThCS  MAaTEMAaTHUYCCKUMU
WHCTPYMEHTaMH B TIPOIIECCE M3MEPUTENBbHBIX orepanuid. Tak ke B mpoliecce
OOyYCHHSI TCOMETPHUH, YUUTETI0 HEOOXOIWMO YUYHUTHIBATH YPOBEHb W KAadueCTBO
pa3BUTHE YCTHOM peud ydamuxcs. [Ipwm HemocTaTouHOM ypOBHE €€ pa3BHTHSA
HEOOXOIMMO HCIIOJIb30BaTh TAKHE€ METOJbl TEKYIIEr0o | IMPOMEXYTOYHOTO
KOHTPOJS 3HAHWM  y4aliuxcs, KOTOphie Obl OOBEKTHBHO  TOKa3bIBaJU
pe3yJIbTaTUBHOCTh WX OOydeHHs. BkitoueHUs 0O0y4arommxcs B TPOCKTHYIO H
y4e0HO-UCCIIEIOBATENBCKYIO  JIEATEIbHOCTh, MPOBEACHUS  HAOMIONEHUH U
OKCIIEPUMEHTOB, B TOM YHCIE C HCIOJb30BaHHEM YYEOHOro IabOpaTOpPHOTO
o0opynoBaHusi, LUUPPOBOro (VEKTPOHHOTO) W TPATULIHUOHHOIO HU3MEPEHUS,
BKJIIOYasi ~ OMNpPEACIICHHE MECTOHAXOXJEHHUS, BHUPTYAIbHBIX J1abopaTopui,
BEIICCTBCHHBIX WM BUPTYAJIbHO-HATJISHBIX MOENeld, W KOJUICKIIMA OCHOBHBIX
MaTEeMaTUIECKUX 00BeKTOB. OOydaronuecss C JIBUTATEIBHBIMH HAPYIICHUSIMHU
UCTIBITBIBAIOT PAJl TPYAHOCTEH B Tiporiecce OoOydeHHs: reoMeTpuu. MoTopHbIe
HApYIIECHUSI OTrPAaHUYMBAIOT CIIOCOOHOCTh K OCBOCHHIO MPEAMETHO MPaKTHUECKOU
NESTENbHOCTU. DTO MPUBOJUT K TOMY, YTO (HOpPMHUpYIOIIMECS 3HAHUS U HABBIKU
SIBJISIFOTCSI HETTPOYHBIMH, TIOBEPXHOCTHBIMH, (PparMeHTAapHBIMH, HE CBSI3aHHBIMHU B
ennHytr0  cuctremy.  OOHapyXHWBAalOTCA  TPYOAHOCTH B (HOPMHUPOBAHHUH
NPOCTPAHCTBEHHBIX W BPEMEHHBIX TMPEACTaBICHUH, paboTe C TeTpajblo,
ydeOHHUKOM, coOmoaeHueM opdorpaduueckoro pexkuma. Ha ypokax reomerpuu,
ydaliuecss HCHBITBIBAIOT OCOOEHHBIE TPYAHOCTU TPU BBHIMOJHEHWH PHUCYHKOB,
yepTexei, rpadukoB, TaKk Kak UM TPYAHO OJHOBPEMEHHO JepKaTh KapaHmaml U
JUHENKY, MO3TOMY MM 00s3aTelbHO TPeOyeTcs MOMOIb B3pPOCIOro (y4HTeNs,
accucteHnta). OOyuatomemycst OBIBaeT MPOIIEe HAXKATHEM KIIABHIN BBHITIOTHHUTH
4epTeéX Ha KOMITBIOTEPE, YeM 3TO CJAeNaTh C MOMOIILI0 KapaHama W JIMHCHKH.
Bbonbiioe BHUMaHue HEOOXOAMMO oOpaliaTh Ha MPAKTUYECKYI0 HAINPaBICHHOCTD
oOyYeHHMsI MaTeMaTHUKEe, a UMEHHO BBIYMCIUTEIbHBIC HABBIKA, B TOM YHCIE H C
MOMOIIBI0  KabKynaTOopa. OmHON W3 0COOEHHOCTEH paboThl €  yYaAIIUMHUCS
SIBJISICTCSI TO, YTO UM HEOOXOAMMO OOJIbIIIE BPEMEHU JIJIsi BBHITIOJHCHUS 3a/IaHHMH,
9eM 3J0POBBIM OOYYAIONIMMCS, TIO9TOMY [l KOHTPOJS 3HAHWKA JIydIle
UCTIONB30BaTh 33/1a4M, B KOTOPBIX y)K€ HAIleYaTaHO YCIIOBHE W HAYaJIO PEIICHUs, a
OOyJaromMMcsi  OCTa€TCS €ro TOJIBKO 3aKOHYWUTh WM BBITIOJHUTH TECTOBBIS
3ananud. [lepes KOHTPOIBLHBIMHU paboTaMu HEOOXOIUMO MTPOBOIUTH 0000IIAIOIITIE
YPOKH TIO Te€Me, TaK KaK y OOyYaromuxcss OTMEYAIOTCS HEAOCTATKH pPa3BUTHS
naMsITH, OCOOCHHO KpaTkoBpeMeHHOoU. OO00MIaroNme ypoKd Tat0T BO3MOXHOCTh
CKOHIICHTPUPOBAaTh BHUMAaHWUE Ha OCHOBHBIX YIPAXKHCHUSAX, BBEJCHHBIX B
KOHTPOJIBHYIO paboTy.



XapakTepucTHKa 0CO0bIX 00pa3oBaTe/JIbHbIX NOTPEOHOCTEH 00yYaIOLIUXCH €
HApPyLIEHUSIMH ONIOPHO-IBHUIaTeJIbHOI0 aNNapaTa

Oco0Oble 0Opa3zoBaTeabHbIE MOTPEOHOCTH Y 00YUAIOIIUXCS C HAPYLIEHUSIMHA
OTIOPHO -JIBUTATEIILHOTO aIllapaTa 3a/1al0TCs CHeU(PUKON JBUTATEIbHBIX
HapYIICHHH, a TakKe CrelupUKON HapyIIEHUs ICUXUYECKOTr0 Pa3BUTHSI, U
OIIPENENSAIOT 0CO0YIO JIOTHKY MOCTPOEHHs ydeOHoro nporecca. Hapsiny ¢ atum
MO>KHO BBIIENIUTH OCOOBIE IO CBOEMY XapaKTepy MOTPEOHOCTH B 00YyUEHUHU
anreOpbl, CBOMCTBEHHBIE BCEM O0YYAIOIIMMCS: — HEOOXOAMMO HUCIIOIb30BAHUE
CHEeIUaTbHBIX METOJIOB, TPUEMOB U CPEJCTB 00yUEHUS (B TOM YHUCIIE
CIEUAIU3UPOBAHHBIX KOMITBIOTEPHBIX U ACCUCTUBHBIX TEXHOJIOTUI),
00€eCIeYnBaOIINX PEATU3AINI0 «OOXOIHBIX MyTei» 00yUeHNs; UCTIOTH30BAHNE
BUPTYaJIbHON MaTeMaTHYECKON Ja00paTOPUH. — HATJISTHO-ICCTBEHHBIH,
IpPEAMETHO-TIPAKTUYECKUIN XapakTep 00y4eHUs] MaTEMATUKE U YIPOIIECHHUE
CUCTEMBI Y4eOHO-TI03HABATEIBHBIX 33/1a4, PEIIaeMbIX B IpoIiecce 00ydeHus ; —
crenuaibHOEe 00yUeHUE «IepeHocy» c(hOPMUPOBAHHBIX MATEMATUUYECKUX 3HAHUI
Y YMECHHUU B HOBBIE CUTYallMM B3aUMOJIEMCTBUS C IEUCTBUTEIBHOCTBIO; —
CIielMaJibHas TOMOIIb B Pa3BUTUH BO3MOXKHOCTEHN BepOaIbHOM 1 HEBepOaIbHOM
KOMMYHHKAIIMK Ha YPOKaX anreOpbl; — KOPPEKIUs MPOU3ZHOCUTEIIHLHON CTOPOHBI
peuu; OCBOEHHUE YMEHHUS UCIOJIb30BaTh PEUb MO BCEMY CIEKTPY
KOMMYHUKATUBHBIX CUTYalHi; — o0ecriedeHue oco0o0i MpOCTPaHCTBEHHON U
BPEMEHHOM OpraHmu3aiuu 00pa3oBaTeIbHON CPE/Ibl; — MAKCUMAIIBHOE PACIIIUPEHUE
00pa30oBaTEeIbLHOr0 MPOCTPAHCTBA — BBIXOJI 3a MPeAeNbl 00pa30BaTEIbHOTO
YUPEXKACHUS NPU PEIIEHUN MATEMATUUECKHX 3a/1a4 U BBIIIOJIHEHUH POECKTHBIX
paboT — KCIOJIb30BATh AITOPUTMBI JCHCTBUI TIPH PEIICHUU 00YyJarOIIMMHU
ONPEEIICHHBIX TUIIOB MAaTEMAaTUYECKUX 3a/1a4, B TOM YHCJIE B IIPOLIECCE
BBITIOJTHEHHUSI CAMOCTOSITENBHBIX paloT.



Coaep:xxanue y4eOHOI0 Kypca

9 kiace

Cunyc, kocunyc, Tanrenc yrios ot 0 1o 180[]. OcHOBHOE TPUTOHOMETPHUUYECKOE
TOXeCTBO. DOpPMYJIbI IPHUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
NPAKTUYECKUX 33724 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
IIpeobpa3zoBanue noaodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BeIEHUH OTPEIKOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJpaTe KacaTEIbHOM.

BekTop, ayinHa (Monysb) BEKTOpa, COHAIPABICHHbIE BEKTOPHI, IPOTHUBOMOI0KHO

HaIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepaluy HaJl BeKTopaMu. Pa3noxeHne BeKTopa 1o AByM HEKOJJIMHEAPHbIM
BekTopaMm. KoopaunaTel BekTopa. CKalasipHOE TPOU3BEIEHUE BEKTOPOB,
NPUMEHEHUE JIJI1 HAXOXKAEHUS JJIMH U YTJIO0B.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS NPOrpaMmbl y4eOHOro Kypca
«["eomeTpus» XapaKTEpU3yIOTC:

1) naTrpuoTHYeCcKOe BOCIMTAHME:

IIPOSIBJIEHUEM HHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MATEMATHYECKOM IMIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHU B IPYIrUX HayKaxX W MPUKIAJHBIX chepax;

2) rpaskaaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEW T'pa’kKJaHWHA U peau3alliu €ro
nopaB, MPEICTaBICHHUEM O MaTEeMaTHYeCKUX OCHOBaX ()YHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHHUI, MPOLEAYyp T'Pa)IaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHUEM BaXHOCTHU
MOpPaJIbHO-3TUYECKHUX TPUHIIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) TpyaoBoOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PCEIICHWM MPAKTUYECKUX 3a7ad
MaTEMAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUsS Ha TPOTSHKCHWHM BCEH JKM3HUW IJISl YCTENMIHOW MpodeccHoHaTbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



NOCTPOEHUEM MHAMBUIYAIBHON TPACKTOPUM 00pAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLHMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a7ay, PELICHHM, pacCyXJIEeHUW, YMEHUIO BUICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 TIO3HAHUS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YETOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON Hayku Kak cdepbl UeloBEYEeCKOi
JEATENbHOCTH, ITANOB €€ Pa3BUTUSA M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALNU,
OBJIaJICHUEM SI3bIKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTypOd Kak CpeACTBOM
NO3HAHMSI MHpa, OBJIAJEHUEM MPOCTEUIIMMHU HABBIKAMM HCCIIEI0BATEIbCKON
JESITeIbHOCTH;

6) ¢usnmyeckoe BocnMTaHHe, (OPMHPOBaHHME KYJbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1arOMOyYusi:

TOTOBHOCTBIO IPUMEHATh MAaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
3I0pOBbSl, BEIEHUS  3J0pOBOro  o0Opaza KHM3HM  (3J0pOBOE  NHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusndeckas
aKTUBHOCTbB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPEQPIIEKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TAaKOr'o K€ IpaBa JIPyroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalell Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I pEelIeHHs 3a1ad
B 00JACTU COXPAHHOCTU OKPY’KAIOIIEH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OLICHKM WX BO3MOKHBIX TIOCJIEACTBUN MJisi OKPY’KaIOIIEeW Cpelbl, OCO3HAHUEM
r7100aJIbHOrO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) aganTanusi K M3MEHAKIUMCS YCJIOBHAM COUMAJIBHONW W NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, IMOBBILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS y APYTUX JIOJIEeH, MPUOOpETaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 ONbITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMHMpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0O KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATbH
OpUHUMAaEMble PEIIeHUs W JAeUCTBUSA, (POPMYIHpPOBATH U OLEHUBATH PUCKU U
NOCJIEACTBUA, (OPMUPOBATH OMBIT.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jijornueckue JelcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSMHU, (POPMYIUPOBATH
ONpEAENEeHUs]  MOHATHM, YCTAaHABJIMBATH  CYIIECTBEHHBI  MpU3HAK
Kjaccu(uKanuy, OCHOBaHUS MJid OOOOIIEHHMS W CpaBHEHUS, KpUTEpUU
MIPOBOJMMOTO aHAJIN3A;

BOCIIpUHUMATh, (OpPMYyIHpPOBaTb M  NpPeoOpa3oBbIBaTh  CYKICHUS:
yTBEpAUTENbHbIE M OTpPUIATENbHbIC, C€IWHWYHBbIC, YacTHbIE W 00IIue,
YCIIOBHBIE;

BBISIBIISITh ~ MaTeMaTHYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (aKTaxX, aHHBIX, HAONIOACHHUSIX U YTBEPIKICHHSX,
npeajgaraTb KpUTEPUH JUIsl BBISIBICHUS] 3aKOHOMEPHOCTEN U TPOTUBOP CUNH;
JieNaTh BBIBOJBI C MCIONb30BAHMEM 3aKOHOB JIOTMKH, AEHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTebCTBA MAaTEMATHUYECKUX YTBEPKIECHUHN (MPSMBIE U OT
IPOTHUBHOI0), TPOBOAUTH CAMOCTOSTEIBHO HECIOXKHbBIE J0KAa3aTeIbCTBA
MaTeMaTU4YecKux (haKToB, BBICTpAaUBaTh apPryMEHTAllUI0, TPUBOJUTH
IpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BEIOWpATh CIOCO0 pemieHusl y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIUICHUS, BbIOWpPATh HauWOoNee TMOAXOASINI C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBblIe ucciiegoBarejabcKe 1eMCTBUA .

UCIIOJIb30BaTh BOMIPOCHI KaK HCCIEAOBATEIbCKUHA WHCTPYMEHT ITO3HAHUA,
(GopMynHpoBaTh BONPOCHI, (PUKCHPYIOLIME MPOTUBOPEUYUE, MpPOOIIEMY,
CaMOCTOSATEIbHO YCTAHABIMBAaTh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHUE M0 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTUYECKOTr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY CO00i;
CaMOCTOSITEIILHO (hOopMynIHUpoBaTh 000OIIEHUSI M BBIBOJBI 1O pe3yJbTaTaM
IPOBEIEHHOIO HAOJIIOIEHUS, WCCIIEIOBAaHMS, OLIECHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000ILIEHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE IPOLIECCA, A TAKXKE BBIIBUraTh
HPEIIOI0KEHUS O €ro Pa3BUTHUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBIABJIATH HEAOCTATOUYHOCTh H N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JAaHHBIX,
H€O6XOI[I/IMI>IX I pCIICHUA 3a1a49U,



BBIOHMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS;

BbIOWpaTh GoOpMy TMpEACTaBICHUS WHPOPMALUU ¢ WLIIOCTPUPOBATH
pelaeMble 3a7aud CXeMaMu, JuarpaMMaMH, HWHOM TIpadukod H uX
KOMOWHAIIMSIMU;

OLICHMBATh HAASHKHOCTh HMH(POpPMALMK IO KPUTEPHSM, MPEII0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeiCTBHS:

BOCTIpUHUMATh U POPMYITUPOBATH CYXKJACHHUS B COOTBETCTBHU C YCIOBUSMHU
U LENISMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M NMHCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOIY PEILICHHS
3a71a4, KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTarT;

B X0j/ic 00CYXJIeHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJIeMBI, peraeMoil 3aauu, BhICKa3bIBaTh MJICH, HAIlCJICHHBIC HA TTOMCK
pellIeHus, COMOCTaBISATh CBOU CYXKACHHS C CYXACHUSIMH JPYTUX
YYaCTHUKOB JMajora, OOHapy>KMBaTh Pa3MYUe M CXOJCTBO MO3UIUH, B
KOppeKTHOU popme popMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKCHUS;
NPEICTaBISITh  PE3yIbTaThl  pEIICHWs  3a/auw, IKCIIEPUMEHTA,
UCCIIEZIOBAHUSA, TIPOCKTA, CAMOCTOSITEILHO BBIOMPATh (hOpMAT BHICTYILICHHS
c y4€TOM 3a7a4 MPE3EHTALUN U OCOOCHHOCTEH ayIuTOpHH;

MIOHMMATh W UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBHIYaTbHOM
paboTHI IpU PEIICHUH YIEOHBIX MAaTEMAaTHYECKUX 3a]1aY;

NPUHAMATh 1EIb COBMECTHOM NESTENbHOCTH, MJIAHUPOBATh OPTaHMU3AIHIO
COBMECTHOW paboThl, pacmpenensTh BUAB paboOT, JOTOBapHBATHCH,
o0CyXXIaTh TPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHHSI HECKOIbKUX
JIIOJICH;

y4yacTBOBaTh B TpYNNOBBIX Qopmax paboTel (00CyxaeHus, oOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITOIHATH CBOIO YaCTh PAOOTHI
U KOOPJAMHHUPOBATh CBOWM JCHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI,
OLICHUBATh KAaueCTBO CBOEro BKJaJa B OOLIMI MPOAYKT IO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, IrOPUTM pELIEeHUs 3aJadyu (WIH €ero
4acTbh), BBIOMPATH CIIOCOO pEHIEHMs ¢ Y4ETOM MMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTUPOBATh
BapUAHTHI PEIEHUI C Y4ETOM HOBOM MH(POPMALIIH.

CaMOKOHTpOJ'lL, 3MOIII’IOH3JILHBII7[ HHTC/IJICKT:



e BJIQJIETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIEcca U pe3ysbTaTa
peleHns MaTeMaTUYeCKOM 3a1auu;

e MNPEIBUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIEHMBATHh COOTBETCTBUE PE3YJIbTATa JACATEIBHOCTU ITOCTABJICHHOU LIEJIA U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTIKEHUS WIM HEJOCTHXKEHHS IIelu,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATbBI
OcBoenue yuebHOro kypca «l'eoMmerpus» Ha ypoBHE OCHOBHOT'O OOIIIEro
00pa3oBaHMsI TOMIKHO 00ECTIEUNBATh TOCTHXKEHUE CIEAYIONIUX MPEIMETHBIX
00pa3zoBaTeNbHBIX PE3YIbTATOB:

9 kiace

3HaTh TPUTOHOMETPUUECKUE QYHKIIMU OCTPHIX YIJIOB, HAXOJIUTh C UX MOMOIIbIO
pa3IMYHbIE AIEMEHTHI IPSMOYTOJIBHOI'O TPEYTOJIbHUKA («pelIeHne
OPSMOYTOJIBHBIX TPEYTOIbHUKOBY). HaXxonuTh (C MOMOLIbIO KaJbKYJISATOPA) JUIUHBI
U YIJIbl JU1sl HETaOJUYHbBIX 3HAYEHUH.

[Tonp30BaThkest opMysiaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM JUIsl HAXOXKJIEHUS COOTHOLIEHUN MEXIY TPUTOHOMETPUUYECKUMHU
BEIIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUIsl HAXOXKACHUSI pa3IMUHbIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPU
pELIEHNH T€OMETPUUYECKHUX 3a/1a4.

Bnaners nonsTusiMu npeoOpa3zoBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. [lonb30BaTbes cBOMCTBaMHU MOA00US IPOU3BOIBHBIX (PUTYP,
YMETb BBIYUCIIATH AJIUHBI U HAXOAUTD YIJIbl y ONO0OHBIX (puryp. IlpumMeHsaTh
CBOMCTBA MOJI00MS B MPAKTUYECKUX 3aJlayax. ¥ METh IPUBOAUTH PUMEPHI
NOJI0OHBIX (UTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCs TEOPEMAMU O TPOU3BEAEHUU OTPE3KOB XOP/, O POU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOPAMHM, TOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUN CMBICT,
OPUMEHSATh UX B PELICHUU T€OMETPUUECKUX U Ppu3nyeckux 3anad. [[pumeHsTs
CKJISIPHOE IPOU3BEJIEHUE BEKTOPOB JUIsl HAXOXKJICHUS JUIMH U YIJIOB.
[Tonb30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTh €TI0 B pELICHUU

ICOMCTPHUICCKHUX W IIPAKTUYICCKUX 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE
9 KIIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuyecTBO 4acos

DJIeKTpOHHbIe (LM (ppoBHIE)

Ne ni/mm KonTposabHbie
NMPOrpamMmblI Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 8 1 bu6nmoreka [IOK
CHUHYCOB. Penienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
3 Beiropst 8 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTHU 4 bubmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
TIpaBuiibHBIE MHOTOVTOJIBHUKHN. J[JTHA
5 05 ’KHOCTH U ILIIO y: b KpyTra 8 4 bubmorexa OK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Boeruncnenue miomaaci
but6mmoreka [IOK
6 JBIOXCHIA TIA0CKOCTH 4 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 6 1 but6mmoreka [IOK
3HaHMUH https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4

IHOYPOYHOE IINTAHUPOBAHHUE



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa KonTtpoibHble HHppoEkie
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypesI
1 OrnpeneneHne TpPUroHOMETPUICCKUX 1 bubnmnoreka [JOK
¢ynkuuii yrioos ot 0° mo 180° https://m.edsoo.ru/8al424bc
9 OmnpeneneHre TPUTOHOMETPUIECKUX 1
bynknui yrios ot 0° 1o 180°
3 DopMyJIBI IPUBEICHUS 1
bubnnorexa [IOK
4 Teopenma kocycos 1 https://m.edsoc]f ru/8al4336¢
bubnnoreka [JOK
> Teopewma cuitycos 1 https://m.edsog ru/8al42e8a
6 Pemenne TpeyronbHUKOB 1 bubamorexa [IOK
https://m.edso00.ru/8al42ac0
7 Pemenue TpeyroapHUKOB 1 bubamorera LOK
https://m.edso0.ru/8al42ac0
8 KonTponbhas pabora no teme "Penienue 1 1 bubnmoreka [JOK
TPEYrOJIbHUKOB" https://m.edso00.ru/8al4392a
9 Onpenenenue BeKTopoB. Puznyeckuii u 1 bu6bnuorexa [IOK
reOMETPUUECKUI CMBICII BEKTOPOB https://m.edso00.ru/8a144960
10 CrioxeHue ¥ BBIUUTaHUE BEKTOPOB, 1 bubnuorexa [IOK
YMHOKE€HHE BEKTOpA HA YHCIIO https://m.edsoo.ru/8al44a8c
1 PaznoxeHune BekTopa 1o Asym 1
HEKOJUTHHEAPHBIM BEKTOpaM



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

but6mmoreka [IOK

12 K
OOPAMHATEL BEKTOPA https://m.edsoo.ru/8al44fbe
CkalsipHOE IPOU3BEICHUE BEKTOPOB, €0
13 o I/IMGII)-ICHI/IG pnﬂ Ha)I(IO)K eHUs J'II)I/IH u Bubmiorexa ITOK
p a A A https://m.edsoo.ru/8a14539c¢
yIJIOB
14 Pemmenue 3a1a4 ¢ IOMOIIBIO BEKTOPOB bubnmorexa HOK
a B p https://m.edsoo.ru/8al44c3a
15 [IpumeneHne BEKTOPOB I PEIICHUS 3314
bu3uKu
" " bubmuorexa [JOK
16 KoHnTtponbHas pabota mo teme "Bekropsl httos://m.eds0o.ru/8a145b08
bubmuorexa [IOK
17 7|
YPaBHCHHE IPAMOH https://m.edsoo.ru/8al145c48
bu6nmorexa [IOK
18
YPABHCHHE OKYXKHOCTH https://m.edsoo.ru/8a14635a
19 KoopaunaTs! TOuek nepeceueHust bubmmorexa LIOK
OKPYXHOCTH U IIPSAMOU https://m.edso0.ru/8a146620
MeTo KOOpAMHAT MIPH PEIICHUN
20 FeOMETPHYCCKUX 3a/1a4, TPAKTUICCKUX
3ajaq
91 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBIUHCJICHHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
butmmoreka [IOK
22 Yy .
HCIO 7. JUTHHA OKPYKHOCTH https://m.edso00.ru/8al472c8
23 JmmHa 1yru OKpY>KHOCTH
24 [Inomane kpyra, cekTopa, cCermeHTa bubmorexa LIOK

https://m.edsoo.ru/8a147426



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a147426

but6mmoreka [IOK

2 IT 1
> OFPITHE O ABHACHHH LTOCKOCTH https://m.eds00.ru/8a147¢82
bubnunorexa LIOK
26 11 1
OHATHE O JIBHACHIH TLTOCKOCTH https://m.edsoo.ru/8al47f16
. bubmuorexa [IOK
27 [TapannensHBIi IEpEHOC, TOBOPOT 1 https://m.edsoo.ru/8a147f16
08 [IpumeneHnue TBUKEHUI MIPU PEIICHUN 1 bubnnoreka [JOK
3a1a4 https://m.edsoo.ru/8a1480e2
[ToBTOpeHwue, 00001IEHNE, CHCTEMAaTH3ALIUS
29 3HaHuN. 3MepeHne reoMeTpUIeCKuX 1 Brbmorexa [IOK
’ p p https://m.edsoo.ru/8a148524
BeTMYMH. TpeyrobHUKH
[MoBTOpenue, 06001IeHNE, CHCTEeMAaTH3aIIUs
30 sgauui. [lapamiensarie u 1 Bubmaorexa ITOK
S https://m.edsoo.ru/8a148650
NEPICHIUKYIAPHBIC TIPSIMBIC
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ATIHS
31 3HaHUH. OKPYKHOCTb U KPYT. 1
I'eoMeTpuueckue MOCTPOCHUs. YTIIbI B
OKPY>KHOCTH
[ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3ATIHS
32 3HaHWi. Brimcannble M OMCaHHBIE 1
OKPYXKHOCTH MHOTOYTOJIbHUKOB
bub6nunorexa LIOK
33 u 3] 1 1
TOTOBA KOHIPOIRHAS pabota https://m.edso0.ru/8a148920
34 [ToBTOpEeHme, 0600IIEHNEe, CUCTEMATH3AIHS 1
3HAHUN
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 63



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOJ/IMYECKOE OBECITEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* 'eomerpus, 7-9 knaccol/ Atanacsu JI.C., byryzos B.®., Kagomies C.b. u

npyrue, Axkimoneprnoe odmiectBo «M3narenbetBo «lIpocBemnienne

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA
Marematuka. ['eomerpus : 7—9-e Kiaccol : 6a30BBI YPOBEHB : METOUUYECKOE
nocobue K mpeaMeTHON TuHUK yueOHuKoB 1o reomerpuu JI. C. AtanacsHa, B. ©.

byry3oBa, C. b., Kagomiiea u ap./ — Mockga : [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnoreka IIOP



