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IHHOACHUTEJBbHASA 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

PaGouas nmporpamma o yaeoHOoMy Kypcy "T'eomeTpus" nnst oOygaronuxcst 7 KiaccoB pazpaboTana Ha
ocHoBe PDerepaabHOr0 TOCYIapCTBEHHOTO0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIEro o0pa3oBaHus ¢
Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, MPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U
TpagUIUi POCCUIMCKOTO 00pa3oBaHusl, KOTOPbIE 00€CIIEUNBAIOT OBJIaICHUE KIOUYEBBIMU KOMITETCHIIUAMH,
COCTaBJIAIOIIUMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHMsI U CAMOPA3BUTHS, a TAKKE I[EIOCTHOCTD
OOIEKYIBTYPHOTO, JINYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHUS 00ydaromumxcs. B mporpamme yuTeHsl uaen
u nojoxenus: Konuenimu pa3Butus MaTeMaTHaeckoro oopasosanus B Poccuiickoit denepanuu. B smoxy
udpoBoii Tpanchopmanuu Beex chep denoBedeckoi AesITebHOCTA HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYeCKOW MOJATOTOBKU. YIKE B IIKOJIE MAaTEMATHUKA CITY)KUT
OTIOPHBIM MIPEMETOM JIsI U3YYCHUS CMEKHBIX AUCIUIUINH, a TIOCJIE IIKOJIbI pealbHOM HEOOXO0IUMOCTHIO
CTaHOBUTCS HEMPEPBIBHOE 00pazoBaHme, 4To TpeOyeT MOJHOIEHHOH 6a30B0i 0011e00pazoBaTeILHOM

IIOATOTOBKH, B TOM YHUCJIE U MaTEeMaTHUICCKOIA.

3710 00YCIOBICHO TEM, YTO B HAIIM JHU PACTET YUCIO Npodeccuil, CBSI3aHHbBIX C HENOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHIECKUX 00JIaCTAX, U IAKE B
ryMaHuTapHbIX cpepax. Takum 006pa3oM, Kpyr IMKOIBHUKOB, Ui KOTOPBIX MAaTeMaTHKa MOYKET CTaTh
3HAYUMBIM IIPEAMETOM, PACLIUPSIECTCS.

[IpakTrueckas MoJIe3HOCTh MAaTEMAaTHKHU 00YCIIOBJICHA TEM, UYTO €€ MPEIMETOM SIBIISIOTCS
(byHIaMeHTallbHBIE CTPYKTYPHI HAIIETO MUPA: IPOCTPAHCTBEHHBIE (DOPMBI 1 KOJTMYECTBEHHBIE OTHOIIICHHS OT
MPOCTEHIINX, YCBAMBAEMbIX B HEMTOCPEACTBEHHOM OIIBITE, J0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHBIX U MPUKIAIHBIX HJIel. be3 KOHKpEeTHhIX MaTeMaTUYECKUX 3HAaHUM 3aTPYIHEHO TOHUMaHUE
MIPUHIIATIOB YCTPONCTBA U UCTIOIH30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHE U MHTEPIIPETAIIUS
pa3zHoo0pa3HOM COIMAbHOM, YKOHOMUYECKOH, MOMUTHYECKOH nHpopMalnu, ManodpdekTuBHa
MOBCETHEBHAS MPAKTUYECKAs IEATeTbHOCTh. KaXIoOMy 4eTOBEKY B CBOCH JKU3HU MPUXOIUTCS BHITIOIHATH
PacuéThl U COCTABIIATH ATOPUTMBI, HAXOAUTh U MIPUMEHATH (DOPMYIBI, BIAJETh MPAKTUYECKUMU TTPUEMAMH
r€OMETPUUECKUX U3MEPEHUN U TIOCTPOCHUH, YNTaTh HHPOPMAIIUIO, IPEJCTABICHHYIO B BUJI€ TAOJIHII,
ararpamMm U rpauKoB, )KUTh B YCIIOBUSX HEOMPEAeIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJaifHBIX COOBITHIA.

OnHOBpEMEHHO ¢ pacuIMpeHueM cep NpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BcE OoJiee
BAJKHBIM CTAaHOBUTCS MaT€MAaTHYECKUI CTUIIb MBILUICHUS, IPOSBIIOIIMIICS B ONPEIEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporecce n3ydeHnss MaTeMaTUKHU B apCEHAII TPUEMOB U METOJIOB MBIIICHHS YEJIOBEKA
€CTECTBEHHBIM 00Pa30M BKJIFOYAIOTCS MHIYKIMS U JeAYKIIHs, 0000IIeHne U KOHKPETU3allHsl, aHaINu3 U
CHHTE3, Kilaccu(uKalus U cuctemMaTusanus, abctparupoBanue 1 anajaorus. O0beKThl MaTeMaTHYECKUX
YMO3aKJIFOUEHUH, IPABWIIA UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOECHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0O0CHOBBIBATH U JI0KA3bIBATh CYXKICHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIITIEHHE. Benyias poib NpuHaUIeKUT MaTeMaTuke U B GOpMUPOBaHUU
AITOPUTMHUYECKON KOMIIOHEHTBI MBIIIUIEHHUS U BOCIIUTAHUM YMEHUUN JEHCTBOBATH 110 3aIaHHBIM aJlTOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce perieHus 3a1a4 — OCHOBOM yueOHOM
JEATENBHOCTH Ha YpOKaX MaTeMATUKU — Pa3BUBAIOTCS TAaK)KE TBOPYECKas U IIPUKIIAJHAS CTOPOHBI
MBIUICHHUS.



OOyuyeHne MaTeMaTHKe AaET BO3MOXKHOCTh pa3BUBATh Y 00yJaIOMUXCs TOUHYIO, PAllMOHAIBHYIO U
MH(POPMATUBHYIO peub, yMEHHE OTOMpaTh HanboIee MOIXOASIINE A36IKOBbIE, CHMBOJIMUECKUE, rpaduieckue
CpeAcTBa s BBIPAKEHUS CYXKACHUH M HATJIJHOTO UX MPEICTaBICHUS.

Heo0x0auMbIM KOMIIOHEHTOM O0ILEH KYIbTYphl B COBPEMEHHOM TOJIKOBAaHHH SIBJISIETCS 001Iee 3HAKOMCTBO

C METO/aMH MTO3HAHUS JCHCTBUTENBHOCTH, IIPEICTABICHUE O MIPEAMETE U METOJaX MAaTEeMaTHKH, UX

OTJIMYHUI OT METOJIOB IPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSX MPUMEHEHHS

MaTeMaTUKH JUIS PEIICHNs HAy9HBIX U MPUKIAIHBIX 3a0a4. TakuM 00pa3oM, MaTeMaTu4ecKoe

oOpa3oBaHNe BHOCUT CBOM BKJIAJl B (hOpMHUpOBaHHE OOIIEH KyTbTYphl YEIOBEKA.

I/I3yquI/Ie MaTeMaTHUuKHU TaK»XKeE CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIMTAHHIO YE€JIOBCKA, IOHUMAaHHIO
KpaCOThbI U U3AIECCTBA MAaTEMATHYCCKHUX paCCY)KI[eHI/If/'I, BOCIIPHUATHUIO TCOMETPUUCCKHUX (bOpM, YCBOCHHIO
nacu CUMMCTpPUH.

HEJA U3YYEHUS YYEBHOI'O KYPCA "TEOMETPUS"

«MareMaTuKky yXKe 3aTeM Y4UThb HaJ0, YTO OHA YM B IOPSAJIOK IIPUBOAUTY, — IUCAJ BEIIMKUN PYCCKUU
yueHblii Muxann BacunseBud JlomoHocoB. I B 3TOM COCTOUT 0/1HA U3 IBYX IieNieil 00ydeHUsI TEOMETPHUH KaK
COCTAaBHOM 4aCTH MaTEMATHKH B ILIKOJIE. DTOM L€ COOTBETCTBYET IOKA3aTeIbHAas JIMHUA [TPENOJaBaHuUs
reomerpun. Cienys npeacTaBiIeHHON pabodel mporpaMme, HaUMHas C CeAbMOT0 Kilacca Ha ypoKax
reOMETPUH 00YYaIOLIUICS YIUTCS IPOBOAUTD JOKAa3aTENIbHbBIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKHE
YMO3aKJIKOYEHUS, JOKA3bIBaTh UCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOUTH
paccyXIeHUs OT «IIPOTUBHOTO», OTJINYATh CBOMCTBA OT IPU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEP)KICHUS. YUEHHK, OBJIAJEBIINN UCKYCCTBOM PacCyXJ1aTh, OyJIeT NPUMEHATh €r0 U B OKpYyXarolien
KU3HHU.

Kak nucan reometp u neparor Urops @enoposuy Ilapeiruy, «1roapmMu, IOHUMAOLIMMU, YTO TAKOE
JI0Ka3aTeNNbCTBO, TPYAHO U JIaXKe HEBO3MOKHO MaHUIYJIIUPOBaTh». M B 3TOM COCTOUT BaXKHOE
BOCIIUTATEJIbHOE 3HAUEHUE U3YYECHHSI TEOMETPUH, IPUCYLIEE UMEHHO OTEUECTBEHHOM MaTeMaTH4eCKOU
mKoJje. Bmecte ¢ TeM aBTOPBI IPOrpaMMBbl IIPEIOCTEPETAIOT YUUTEINS OT U3JUIIHEro (hopMaIn3Ma, 0COOEHHO
B OTHOUICHUH Hayall U OCHOBaHUM reomerpuu. @panny3ckuii MmareMatuk JKan J[be1OHHE 110 3TOMY IOBOY
BbICKa3aJics Tak: «UTo kacaeTcs NeIMKaTHOM MpoOieMbl BBEACHHS «aKCHOM», TO MHE KaXeTCsl, YTO Ha
NEPBBIX MOpax HY)KHO BOOOIIe n30eraTh MPOU3HOCUTH caMo 3T0 ¢10Bo. C Apyroi ke CTOPOHBI, HE CIIEAYeT
YIIYCKaTh HU OJIHON BO3MOKHOCTH JJaBaTh IMPUMEPBI JIOTHYECKUX 3aKII0UEHUH, KOTOpBIE Ky/ia B O0JIbLIeH
Mepe, YEM HJIesl AKCHOM, SIBJISIFOTCSI HCTUHHBIMM U €IMHCTBEHHBIMH JIBUTATENIIMA MAaTEMaTHYECKOTO
MBIILIJICHUS.

Bropoit nienbro nu3ydeHust TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KAK HHCTPYMEHTA IIPU PEILIEHUU KaK
MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B pealibHOM kU3HU. OKOHUYMBIINN KypC
Te€OMETPHH IIKOJBHUK JIOJKEH ObITh B COCTOSIHUU ONPEAEIUTh T€OMETPUUECKYIO (PUTypy, OonHcaTh CIOBaMU
JAHHBIM YepTEX WIN PUCYHOK, HANTH IIOIIAAb 3eMEIbHOTO YJacTKa, pacCUYMTaTh HEOOXOAUMYIO ITUHY
OINITOBOJIOKOHHOTO Kabens nin Tpedyemble pa3Mephl Tapaka Juist aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTENIbHAS JINHAS B U3Y4EHUH I'€OMETPHUH B IIKOJIE. [laHHas IpakTUYeCKast JIMHUS SBJISIETCS HE MEHee
BayKHOM, yem nepBasi. Emié Ilnaton npeanuceiBan, 4rodsl «rpaxaane [IpekpacHoro ropoja H1U B KOEM
cllyyae He OCTaBJISTM T€OMETPHUIO, BE/Ib HEMAJIOBAXKHO Jake MOO0YHOE €€ MPUMEHEHNE — B BOCHHOM JIeie
71a, BIPOYEM, M BO BCEX HayKax — JJIsl JIYUILEro UX YCBOCHUS: MBI BE/Ib 3HAEM, Kakasi OeCKOHEUHast pa3HHIIa
CYLIECTBYET MEXKY YEJIOBEKOM MTPUYACTHBIM K T€OMETPUHU M HEMPUYACTHBIM». [[J1s1 3TOTO yduTemto
peKoMeHayeTcs MoA0HpaTh 3aJJaul MMPaAKTUUECKOT0 XapaKTepa JUlsl pacCMaTpUBAEMBbIX TEM, YUUTh JeTel
CTPOUTHh MAaTEMAaTUYECKUE MOJIEIIN PEAJIbHBIX )KU3HEHHBIX CUTYal[ui, IPOBOJUTE BHIYMCIICHHS U OLIEHUBATH
a/IEKBaTHOCTH IOJIy4EHHOTO pe3yabpTaTa. KpaliHe BaXXHO MOAUEPKUBATh CBSI3U TEOMETPUH C IPYTUMU
IpeIMeTaMu, MOTUBHUPOBATh UCIIOJIb30BATh ONPEENIEHUSI TEOMETPUUYECKUX (DUTYP U TIOHATHUH,

J€MOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHUM B PU3UKE U TEXHUKE. DTU CBSA3U HauboJee spKo



BUIHBI B TeMax «BekTtopb», «puroHoMeTpuyeckue COOTHOLECHU Y, «MeTtoa koopauHar» u «Teopema
[Tudaropar.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY TUIaHY B 7 KJlacce u3ydaercst yaeOHbIi Kypce «['eoMeTpus», KOTOPBI BKIIOYAET
CIICYIOIIAE OCHOBHBIE pa3Jielibl cosiepxkanus: «[ eoMmeTpudyeckue GUrypsl U UX CBOWCTBaY, «l3Mepenune
TEOMETPHUECKHUX BEIIMUUHY, a TAKXKE «J[eKapTOBBI KOOPIUHATHI HA TIOCKOCTUY, «BeKTOpBI», «/[BrKeHuUs
wiockoctu» U «I[IpeoOpazoBanus nogo0us». YUeOHBIN TUIaH MPETyCMATPUBACT U3yICHUE TEOMETPHUU Ha
0a30BOM ypOBHE, UCXOI U3 68 yIeOHBIX YaCOB B Y4COHOM rofy.

COJAEPKAHUE YYEBHOTI' O KYPCA "TEOMETPUSA"

Hauanbnsie nonsitust reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. YToJ. Buasl yriioB. BepTtukanbhbie u
cMekHbIe yriibl. buccekTpuca yria. Jlomanasi, MHOTOyroJibHUK. [lapanienbHOCTh U IEPIICHAUKYISIPHOCTh
MPSAMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IprMepsl CHMMETPHH B OKPYKAIOIIEM
MHpE.

OcHOBHBIE IOCTPOEHUS C TIOMOIIBIO LIUPKYIIS U JTUHEWKH. TpeyronbHUK. BricoTa, MequaHa, OuccekTpuca,
HUX CBOMCTBA.

PaBHOOGe1peHHBIN U PABHOCTOPOHHUMN TPEyroJibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U MPU3HAKH PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa TPEYrOJILHUKOB.

CBoiicTBa M IPU3HAKU MapajuIeNIbHbIX NpAMbIX. CyMMa yIJIOB TpEYroiabHUKa. BHENIHME yriibl
TpPEYroJIbHUKA.

[IpsiMoyroabHBIM TpeyroabHUK. CBOMCTBO MEAMAHBI IPSMOYIOJBHOIO TPEYTrOJIbHUKA, IPOBEIEHHON K
runotenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX TPEYIOJIBHUKOB. [IpAMOYroJIbHBINA TPEYrOJIbHUK C YIIIOM
B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM, TEOpeMa o
OoJbIIeM yriie U OOJbIIeH CTOpOHE TpeyroiabHuKa. [leprneHaukynsp v HakJIOHHAS.

I'eomerprueckoe MecTo Touek. buccekTpuca yria u cepeIMHHbIN NEPIEHIUKYISP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpYXHOCTb M KPYT, XOpJla U JUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHne OKpYKHOCTH U MPSIMOI.
Kacarenbnas u cexymas Kk okpykHOCTH. OKpYKHOCTb, BIIMCaHHAs B yroJ. BimcanHas u onucaHHas
OKPYKHOCTH TPEYrOJIbHHKA.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «['eomeTpusi» 10KHO 00ecrieunBaTh TOCTHXKEHUE HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus CAEAYIOMINX JIMUYHOCTHBIX, METAPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX
pEe3ynbTaTOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE PE3yAbTaThl OCBOCHUS IPOTpaMMbl yueOHOTO Kypca «'eoMeTpus» XapakTepu3yroTCs:

IIaTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJIEHUEM MHTEpeca K IMPOLIJIOMY U HaCTOSIIEMY POCCUIMCKON MAaTEMAaTHKH, IEHHOCTHBIM OTHOILIEHHEM
K TOCTHIKEHUSM POCCUICKMX MaTEMaTUKOB U POCCUHCKONW MAaTEMaTHUECKOM IIKOJIBbI, K MCIIOJIb30BaHUIO 3THX
JOCTIKEHUM B IPYruX HayKax U MPUKIIAJHBIX cepax.

I'paxnanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTaHUeE:
TOTOBHOCTBIO K BBITIOJHEHHUIO 00513aHHOCTEH IpakJaHWHA U peaTu3aliy ero 1npas, MpeICTaBICHUEM O



MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SABJICHUH, IPOLIETYp TPakIaHCKOTO
obrrecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKICHHIO STHYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECCKUM MPUMEHEHHEM JIOCTIKEHUN HAYKU, OCOZHAHUEM BaXXHOCTH MOPAITBHO-3TUYECKUX PUHIIATIOB
B JICSITENBHOCTH YYEHOTO.

Tpynosoe BocniuTanme:

YCTaHOBKOM Ha aKTHBHOE Y4acTHE B PELICHUH MPAKTUUYECKUX 33]]a4 MaTeMaTUYECKOW HaIlPaBJIEHHOCTH,
0CO3HAHHEM Ba)KHOCTH MAaTEMaTHYECKOTO 00pa30BaHus Ha MPOTSHKEHUH BCEH JKU3HU IS YCTICITHON
podeccuOHANBHON IEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM MHAMBHUAYAJIBLHOM TpaeKTOpUN 0OPa30BaHMs U KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH.

JcTeTnYecKoe BOCIIUTAHUE!
CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4,
pelieHu, pacCcyXIeHU; yMEHUIO BUJETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

OpHUEHTAIMEH B JESITEIHHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPObI U 00IIECTBA, HOHUMAaHUEM MaTEMaTHUECKON HaAYKU KaK
cepbl 4ETOBEUECKON NeITEeIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH ISl pa3BUTHUS LIMBUWIN3ALUHY;

OBJIQJICHUEM SI3BIKOM MAaTEMATUKU U MAaTEMaTU4YECKON KYJIbTYPOU KaK CPEICTBOM ITO3HAHUS MUPA;

OBJIAJICHUEM NIPOCTEUITMMH HABBIKAMHU HCCIIEOBATEIbCKON AESTEIBHOCTH.

®u3uyeckoe BOCIUTAHME, (POPMHUPOBAHUE KYJIbTYPbI 310POBbs H IMOLMOHAIBHOI0 0J1IAT0NOTYYHA:

TFOTOBHOCTbBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEACHUS 3J0POBOIO
o0pa3a xu3HH (3710pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHI U OTIbIXA, peryisipHas puznyeckas
aKTUBHOCTD);

Cc(OPMHPOBAHHOCTBIO HaBbIKA pedaeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TaKOTO e MpaBa
APYroro 4ejoBeKa.

JKO0JI0THYeCKOe BOCTIUTAHHE:

OpHEHTAaIlle Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHns 3a1a4 B 00J1aCTH COXPaHHOCTH
OKpYXKarolllel cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUM 11l OKpYyXKarolen
Cpenbl;

OCO3HAHHEM I'JI00AJIBHOTO XapaKTepa dKOJOTHYECKUX POo0sIeM U MyTel UX perieHusl.

JIn4HOCTHBIE Pe3yabTaThl, 00eCeYHBAIOIIME ANANTANNIO 00Y4YAI0IIErocsi K H3MEHSI0 UM CS
YCJIOBHAM COLMATBLHON U IPUPOIHOM CpeAbI:



— T'OTOBHOCTBIO K Z[ef/'ICTBI/IHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH KOMIIETEHTHOCTH 4YCPEe3 MPAKTUUCCKYIO ACATCIbHOCTD, B
TOM YUCJIC YMCHUC YUUTHCA Y IPYIrUX JIIOI[CP’I, HpI/IO6p€TaTB B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHW S, HABBIKW 1 KOMIICTCHIIUU W3 OIIbITA APYIUX;

— HGOGXO[[I/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM 4HUCJIC q)OpMyHI/IpOBaTB nAaCu, NOHATHA, TUIIOTC3bI 00 00BEeKTax U SABJICHHUAX, B TOM
YHUCJIC paHCC HC U3BCCTHBIX, OCO3HABATH He(i)I/IL[I/ITLI COOCTBCHHEIX 3HAHHI U KOMHGTCHTHOCTCﬁ, IJIaHUPOBATh CBOE Pa3BUTHC;

— CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KAaK BBI30B, TPEOYIONINI KOHTPMEDP, KOPPEKTHUPOBATh
IpUHUMAEMble PEelIeHUs U ACUCTBUS, (GOPMYITUPOBATH U OLIEHUBATD PUCKU U TOCIEACTBUS, POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHHe PE3yIbTaThl OCBOCHUSA IIPOI'PAMMBI yqe6H0r0 Kypca ((reOMeTpI/IH» XapaKTCPUIYIOTCA OBJIAACHUCM YHUBEPCATIbHbIMU
no3naeamesibHbIMu deﬁcmeuﬂmu, YHUBEPCATIbHHBIMU KOMMYHUKAMUBHbBIMU oeticmeusmu U YHUBEPCAIbHBIMU PeYyIAmUBHbIMU oelucmseusimi.

1) Vuueepcanvhvie noznasamenvnsle oelicmaus 0becneyusarom Gopmuposanue 6a308blx KOZHUMUSHBIX NPoyeccos ooyuaiowuxcs (oceoeHue memooos
NO3HAHUSL OKPYIHCAIOWe20 MUPA; NPUMEHEHUE JI02UYECKUX, UCCIe008amenbCKUX onepayutl, yMeHuti pabomams ¢ ungopmayuei).

Ba3oBble Jornueckue aeicTrBus:

— BBIABJIATDH U XapaKTCPU30BATh CYIIICCTBCHHBIC ITPU3HAKN MATEMATHYCCKUX 06’I7€KTOB, HOH?[TPIﬁ, OTHOIIEHUH MEXAY HOHATHAMU,

(bOpMYHHpOBaTB ONPpCACIICHUA MIOHATHUH, YCTaHaBJIUBATb CymeCTBeHHBIﬁ IMMPpU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBaHUA JJIA O606H_ICHI/I$I " CpaBHCHUA,
KpUTCPUH TPOBOJAUMOTO aHaJIn3a,

— BOCIPHUHHUMATh, GOPMYIIHUPOBAThH U MPEOOPA30BBIBATH CY)KIACHHUS: YTBEPAUTEIILHBIC U OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U
oO111ue; YCIOBHEIE,

— BBIIBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTaX, JaHHBIX, HAOIIOECHHUSIX U YTBEPKICHUIX; IPeIaraTh
KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

— JIeNIaTh BBIBO/IBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOYEHUH IO
aHaJIOTUH;

— pa3bupath 0Ka3aTeNbCTBA MATEMATHIECKUX YTBEPIKICHUH (ITPSIMBIC M OT IIPOTHBHOTO), TPOBOIUTH CAMOCTOSITEIbHO HECIOKHBIC I0KA3aTeIbCTBA
MaTeMaTHU4ecKuX (paKToB, BBICTpAUBAaTh apryMEHTALINIO, IPUBOIUTEH IPUMEPHl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,

— BBIOMpATH CIIOCOO perieHus yaeOHo 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS, BHIOUPATh HANOO0JIee TOIXO I ¢ YUETOM



CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).
basoBbie HCCICA0BATCIbCKHUC HeﬁCTBHﬂ:

— HCHOJB30BATh BOIIPOCH! KaK UCCIIEAOBATENLCKUN HHCTPYMEHT MIO3HAHUS; (OPMYIUPOBATH BOIIPOCH!, (PUKCHPYIOIIHE TPOTUBOPEUNE, TPOdIeMy,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE U IaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

— HPOBOAUTE IO CAMOCTOATCIIbHO COCTABIICHHOMY ILJIaHY HECJIOKHBIN SKCIICPHUMCHT, HEOOJIBIIIOE HCCJICA0BAHHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH
MAaTEMATHUYCCKOI'O O6’beKTa, 3aBHCUMOCTEH 00BEKTOB MCXKIAY CO6OI>1;

— CaMOCTOATEIHHO (POPMYTUPOBATH 0O0OIIEHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO HAOIIOCHH S, HCCIIEI0BAaHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIY4EHHBIX PE3y/IbTaTOB, BBIBOJOB U 0000IIECHNUH;

— MPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEANOIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.
Pabora ¢ undopmanmeii:

— BBISABIIATH HEJAOCTATOYHOCTH M M30BITOYHOCTH MH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX JUIsl pEIICHUS 3a/1a4H;

— BBIOMpATH, AHATTU3UPOBATH, CUCTEMATH3UPOBATH U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3IMUHBIX BUJOB U (POPM MpeACTaBICHHUS;

— BBIOUpaTH PopMmy mpeAcTaBiIeHUsI HMHPOPMAIIUY U WIUTFOCTPUPOBATH PEIIaeMbIe 3a/1aUul CXeMaMH, TuarpaMmMaMu, HHOM rpaduKkoit U ux
KOMOHMHAITHSIMH;

— OIEHUBATh HAIEKHOCTh UH(POPMAIIUU TI0 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIeM WU CHOPMYTUPOBAHHBIM CAMOCTOSITENIBHO.
2) Vuueepcanvhvle KOMMYHUKAMUGHbIE Oelicmaus 00ecnevuusan chopmMupOSaHHOCHb COYUAIbHBIX HABLIKOE 00YUAIOUUXCSL.
Oo0menue:

— BOCIIPUHUMATH U (I)OpMy'J'II/IpOBaTL CYXXIACHHUA B COOTBCTCTBHUU C YCIIOBUAMHU U LECTIAMU 06H_ICHI/I}I; SICHO, TOYHO, 'PAaMOTHO BBIPAKATHb CBOIKO TOYUKY
3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AABATH MMOSACHCHUA 110 XOAY PCUICHHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘-IGHHBIﬁ PE3yIbTaT,

— B X0JIe 00CYKIeHHUS 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYK1aeMOM TeMBI, TIPOOIEMBI, pellIaeMOi 3a/1a4H, BRICKA3bIBaTh UCH, HAIICJICHHBIC Ha
MTOMCK PEIICHUS; COTIOCTABIIATh CBOM CY)KJICHHSI C CYKJICHHUSIMHU IPYrUX YIACTHUKOB JHUANIorTa, OOHAPY>KUBATh Pa3jIudre U CXOJCTBO MO3UIUI; B
KOppeKTHOH (hopme GopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAYKEHNUS,

— TPEACTaBIAThH PE3YNbTAThl PEIICHUS 3a7a4H, SKCIIEpUMEHTa, UCCIIeI0OBaHUs, POEKTA; CAMOCTOSITENIbHO BHIOMPATh (hOpMaT BBICTYIIJICHUS C
y4E€TOM 3a71a4 MPE3EHTALUU U OCOOCHHOCTEH ayIuTOPUH.



CoTpyaHn4ecrBo:
— TOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHON ¥ UHIMBUyaIbHON pabOThI MPU PelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1ay,

— IHpHUHUMATH LCJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OpraHu3alnuio COBMECTHOM pa60TbI, pacnpeaciiaTb BUIAbI pa60T, AOTrOBapuBaThbCA,
00CyX/1aTh MPOLIECC U Pe3ylbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

— Y4acCTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYKaeHNUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI H JIP.);
— BBITNIOJIHATH CBOIO YacCTh PA0OTHI M KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMU KOMaH/bI,
— OIIEHMBATh KA4e€CTBO CBOETO BKJIaJ1a B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CPOPMYTHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) YHueepcaﬂbele pezyﬂﬂmuenbte 0612017’161/[}1 06607’16’{1/[661}071’1 qbopmupoeaﬂue CMbBICIIOBbIX ycmaH060K U HCUBHEHHBIX HABBIKOB JIUYHOCMU.
Camoopranmszaumsi:

CaMOCTOSITEIFHO COCTABIISATH ILJIaH, AITOPUTM PEIICHHUs 3a1aun (HJIM ero 4acTh), BEIOMPATh CIIOCO0 PEIICHHUS ¢ YIETOM UMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHThI PELLICHUN C yUETOM HOBOM MHQOpMAIIIH.

CaMOKOHTPOJIb:
— BIJIQAETh COCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIECcCa U PE3yNbTaTa PEHICHUs] MaTeMaTHYECKOH 3a1a4m;

— HOpCABUACTb TPYAHOCTH, KOTOPLIC MOT'YT BOSHHUKHYTH IIPpU PCIICHUU 3a/ia4i, BHOCUTH KOPPEKTHUBBI B ACATCIIBHOCTE HAa OCHOBC HOBEBIX
O6CTO§IT€J’IBCTB, HaﬁHeHHLIX OH_II/I6OK, BBIABJICHHBIX pr,HHOCTCfI;

— OIIEHUBATh COOTBETCTBUE PE3ybTaTa AEATEILHOCTH MOCTABICHHON LIENU U YCIOBUSAM, OOBACHATH IPUUMHBI JOCTHKEHHS WIM HETOCTHKEHHUS 1IeITH,
HaXOJIUTh OLIMOKY, 1aBaTh OL[EHKY NPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

OcBocHue y‘lC6HOFO Kypca «FCOMCTpI/IH» Ha YPOBHC OCHOBHOT'O O6IJ_[CPO 06p8.30BaHI/I}I JOJIXKHO obecneunBaTh JOCTHUKCHUC CIICAYIOINX
MMpEeAMETHEBIX 06p330BaTeJ'IBHI)IX PE3yabTATOB:

— Pacno3naBath HN3Y4YCHHBIC TCOMCTPUYCCKUC q)HprBI, ONpEACIATh NX B3aMMHOC PACIIOJIOKEHHUC, 1/1306pa>1<aT1) r€OMCTPHUICCKUC (bl/IprBI; BBITTOJIHATH
YEPTEIKU 110 YCIIOBHUIO 3a1a4YU. I/ISMepHTB JIMHEHHBIE U YIJIOBBIC BEJIMYUHBIL. Pemrats 3ala4i Ha BBIYUCICHUEC JJIMH OTPE3KOB U BCIINYHH YIJIOB.

— Jlenatp rpy0Oyio OLIEHKY JIMHEHHBIX U YIIOBBIX BEIMYUH MPEIMETOB B pEAIbHOM JKU3HH, Pa3MEPOB IPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mepsl



3THX OOBEKTOB IO MOPSAIKY BEIMUUHBI.
— CTpouTh YEPTEKU K TEOMETPUUECKUM 3aJauaM.

— Ilonw3oBaThCsA IIprU3HaKaMu paBCHCTBA TPEYI'OJIbHUKOB, UCII0JIB30BATh IIPHU3HAKH U CBOMCTBa paBHO6e,Z[peHHBIX TPEYrOJIbHHUKOB IIPH
pEUICHUN 3a1a4.

— HpOBO,I[I/ITB JIOTUYECCKHUEC PaCCYXXICHHUA C UCITOJIb30BAHUEM I'COMECTPHUYCCKUX TCOPEM.

— Ilonp3oBaThbes IIpHU3HaKaMu paBCHCTBA MIPAMOYI'OJIbHBIX TPCYI'OJIBHUKOB, CBOMCTBOM MCAUAHBI, HpOBeHéHHOﬁ K THIIOTCHY3C MPAMOYI'OJIbHOT'O
TPEYroJIbHUKA, B pCHICHUU I'COMETPUYICCKUX 3aaa.

— OmnpeaensaTe NapamieIbHOCTh MPSIMBIX C TOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMH cekylas. OnpenensiTh mapaielbHOCTh IPSIMBIX C TOMOIIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOM 0 TOYEK APYrod MpsSMOil.

— Pemarts 3a7aun Ha KieTYaTON Oymare.

— IIpoBoauTh BBIYUCIIEHNS U HAXOJAUTh YUCIIOBbIE M OYKBEHHBIE 3HAUEHHUS YIJIOB B FTEOMETPUUECKHX 3aJ]auax C UCIIO0JIb30BAaHUEM CYMMBI YTJIOB
TPEYroJIbHUKOB U MHOTOYTI'OJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHBIX IIPU MEPECEUEHHUH IBYX NapajuIeIbHbIX MPSAMBIX ceKyileil. Pemars
IIPAKTUYECKUE 3a7]a4H Ha HAXO0XKICHHUE YIIIOB.

— Brnagets NOHATHEM T€OMETPUUYECKOTO MECTa TOUEK. Y METh ONPEIENISITh OUCCEKTPUCY yIila U CEPEIUHHBIN MEPIEHIUKYISAP K OTPE3KY KaK
r€OMETPUYECKHE MECTA TOYEK.

— q)OpMy.TII/IpOBaTB OIIPEACIICHUS OKPYXXHOCTH U Kpyra, XOopAbl U JUAMETPA OKPYKHOCTH, ITOJI30BATHCA UX CBOMCTBaMH. ¥ METh
MMPUMCHSATH 5TU CBOMCTBA Ipu pCIICHUU 3a4a4.

— Bnagers noHATHEM OIMMCAaHHOI OKOJIO TPCYrOJIbHUKA OKPYKHOCTH, YMCTh HAXOAUTH eé LCHTP. ITonp30BaThCs (I)aKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI
YIJIOB TPCYTOJIbHUKA NEPECCKAIOTCA B OJIHOH TOYKC, U O TOM, YTO CCPCANHHBIC MCPIICHAUKYIIAPBI K CTOPOHAM TPCYTOJIbHHUKA IIEPECCKAIOTCA B OJIHOM
TOouke. BiameTh MOHSATHEM KacaTeIbHOHU K OKPYXHOCTH, ITOJIb30BATHCA TCOpCMOﬁ O NCPICHAUKYIISIPHOCTHU KacaTelbHOU U paaunyca, upo BEJIEHHOIO K
TOYKE KaCaHUsI.

— Ilonws3oBaThCs HpOCTefIHIHMH TCOMETPUICCKUMHA HEPABCHCTBA MU, [IOHNUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.

— HpOBO}II/ITI) OCHOBHBIC TCOMETPHUICCKUE ITOCTPOCHHUA C ITIOMOIIBIO HUPKYIIA U JIMHEHKH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumenoBanue pa3aesioB u Tem nporpammbl Konudectso yacos Hdata Buabl aesaTeIbHOCTH Buasi, DJIeKTPOHHBIE
/o H3y4YeHH (dopmbI (undposnie)
BCEro | KOHTPOJIBHBI | IPAKTHYECKH | g KOHTpOJI 06pa3soBaTeIbHbI
e padoTsl e padoTsl A e pecypebl
Paznen 1. Ilpocreiimne reomeTpuyeckue GUIypsl H UX cBoiicTBa. Mi3MepeHne reoMeTpHYeCKHX BeJTHYHH.

1.1. | IIpocreiinme reoMeTpuYecKue OO BEKTHI 3 0 0 02.09.202 | ®opMynHpoBaTh OCHOBHEIE IOHITHUS U OIPEACICHHUS; VYerHbIH https://resh.edu.ru/
TOYKH IPSIMBIE, JIy4H U YIJIbI, 3 | Pacnio3HaBaTh H3y4eHHbIE FEOMETPHYCCKHE QUTYPBI, ONPEACIATh HX orpoc; https://uchi.ru/
MHOTOYT'OJIbHUK, JIOMaHas. 09.09.202 | B3anMHOE pacmoNoKEHHE BBIIOIHSITH YEPTEXK 110 YCIOBUIO 3a/a4H; IIuceMeHHBI ' '

3 | [IpoBOAUTE NPOCTEHIINE TOCTPOEHHUS C MOMOIIBIO UPKYJISA U JTUHEHKH; i KOHTPOJIB;
1.2. | CMexHbIe H BepTUKAIBHBIE YTIIEL 3 0 0 13.09.202 | PemaTs 3agaun Ha BEIYHCICHUE JUINH OTPE3KOB U BEIHYUH YIIIOB; VYcerHbli https://resh.edu.ru/
3 orpoc; .
’ https://uchi.ru/
20.09.202 IIucbMeHH bl P
3 1 KOHTPOJIb;
1.3. | PaboTa ¢ mpocTeHIIHMH YepTeKaAMU. 1 0 0 23.09.2023| Peruatp 3aa4u Ha BBIYMCICHHUE JUIHH OTPE3KOB M BEITHYHH YerHBIH https://resh.edu.ru/
rioB; PemaTs YK Ha B3aHMH IOJIOKCHHU o1poc; .
yrios; Pemars 3ana .a 3alMHOE PacIOJIOKEHHE p https://uchi.ru/
reoMeTpUIecKux Guryp; IIuceMeHHBI
i KOHTPOJIb,

1.4. | i3sMepenune THHEHHBIX U YTIIOBBIX 3 0 0 27.09.202 | Pemrath 3a7a4u Ha B3aHMHOE PACIIOJIOKEHUE TEOMETPHUYCCKUX UTYD; VeTHbBIH https://resh.edu.ru/
BEJIMYNH, BEIYUCICHUE OTPE3KOB U 304.10.20 omnpoc; .

p P https://uchi.ru/
YTJIOB. 23 ITucemeHHBI
i KOHTPOJIB;
1.5. | Ilepumerp u mwiomans Gpuryp, 4 1 0 07.10.202 | Pemrath 3aa4u Ha B3aMHOE PACIION0XKEHNE TEOMETPHIECKUX (GUTYD; Koutponbra | https://resh.edu.ru/
COCTaBJICHHBIX U3 IIPSIMOYTOJIBHUKOB. 3 | [IpoBOAUTE KIIACCH(PUKALMIO YIIIOB, BEIYUCIISATH JINHEHHbBIC H YTIIOBBIE st paboTa; https:/luchi.ru/
25.10.202 | BenMUYUHBI, IPOBOAUTH HEOOXOAUMBIE TOKA3aTENbHbIEC PACCYKACHUS; ’ ’
3 | 3HaKOMHUTBCSI C HCTOPHEH Pa3BUTHSI TCOMETPHH;
Hroro no pazneny: 14
Pa3nen 2. TpeyroabHuku
2.1. | ToHATHE O PABHBIX TPEYTONBHUKAX U 1 0 0 28.10.2023| Pacno3HaBaTh Mapbl PaBHBIX TPEYTOJbHUKOB Ha FOTOBBIX uepTexax (¢ YeTHbIR https://resh.edu.ru/
Ka3aHHEM IIPH3HAKOB); orpoc; .
MEepBHYHBIC PEICTABICHHS O PABHBIX yKa3aHHEM IPU3HAKOB); p https://uchi.ru/
(KOHTPYIHTHBIX) pHTypax. ITuceMeHHBI
i KOHTPOJIB;
2.2. | Tpn npu3HaKa paBeHCTBA TPEYTOJIbHUKOB. 3 0 0 01.11.202 | BeIBOAUTH ClIEACTBHS (PaBEHCTB COOTBETCTBYIOIIUX IEMEHTOB) H3 YeTHbri https://resh.edu.ru/
3 | paBeHCTB TPEYrOJbHHUKOB,; omnpoc; .
’ ’ https://uchi.ru/
08.11.202 IuceMeHHBI P
3 i KOHTPOJIB;
2.3. | llpusHaKku paBeHCTBA 2 0 0 11.11.202 | [IpuMeHATH MPHU3HAKH PABEHCTBA MPSMOYTOIbHBIX TPEYTOIBHUKOB B 3a7a4ax; YeTHblid https://resh.edu.ru/
MPSIMOYTOJIBHBIX TPEYTONbHUKOB. 3 orpoc; httos: .
s:/fuchi.ru/
15.11.202 TTuceMeHHBI P
3 i KOHTPOJIB;
2.4. | CBOMCTBO MeIUaHbI 2 0 0 18.11.202 | CTpouTh 4EepTEKH, pelIaTh 3aJa4u C TOMOIbI0 HAX0XKJEHHUS paBHbIX YeTHbli https://resh.edu.ru/
MPSIMOYTOJIEHOTO TPEYTOJIbHHKA. 3 | TpeyroyibHHUKOB,; ompoc; https: .
s:/fuchi.ru/
29.11.202 IIncbMeHHb P
3 7 KOHTpOJIB;




2.5. | PaBHOGeapeHHBIE U 2 0 02.12.202 | ®opmypoBaTh CBOWCTBA U MPHU3HAKU PAaBHOOESIPEHHOTO TPEYTOJIbHUKA, YerHbrit https://resh.edu.ru/
PaBHOCTOPOHHHE TPEYTOJIbHUKH. 3 orpoc; . .
06.12.202 [TuceMeHHBI https://uchi.ru/
3 i KOHTPOJIb;
2.6. | [IpusHaku u cBOMCTBA 2 1 09.12.202 | ®opMyaHpOBaTh CBOMCTBA M NIPU3HAKY PAaBHOOEAPEHHOI'O TPEYTOJIbHHKA, Koutponsha | https://resh.edu.ru/
paBHOOEIPEHHOTO TPEYrOJIbHUKA. 3 st pabora; . .
13.12.202 https://uchi.ru/
2.7. | IIpotuB GoJbIIEH CTOPOHBI TPEYTOIbHUKA 1 0 16.12.2023| Hcnonab3oBaTh uu(ppOBEIE PECyPChI I HCCICJOBAHUS CBOHCTB M3y4aeMbIX (GUryp;| YCTHBII https://resh.edu.ru/
p P pey P p
JISKUT OOJBIIUI yroJI. o1mpoc; httns://uchi.ru/
[TuceMeHHBI ps: '
i KOHTPOJIb;
2.8. | Ipocreiine HepaBEeHCTBA B TEOMETPUH. 1 0 20.12.2023| Pacnio3HaBaTh 1apbl PaBHBIX TPEYTOJbHUKOB Ha FOTOBBIX uepTexax (¢ VYeTHbii https://resh.edu.ru/
YKa3aHUEeM [PU3HAKOB); orpoc; httos://uchi.ru/
[TuceMeHHBI ps: '
W KOHTPOJIb;
2.9. | HepaBeHCTBO TpeyroabHUKA. 2 0 23.12.202 | BeiBoauTh ciieACTBUS (PABEHCTB COOTBETCTBYIOIIUX IIEMEHTOB) U3 VYerHbii https://resh.edu.ru/
327.12.20 | paBeHCTB TPEYTOJbHUKOB,; orpoc; httns://uchi.ru/
23 ITuceMeHHBI ps: '
i KOHTPOJIB;
2.10. | HepaBeHCTBO JIOMaHOM. 1 0 30.12.2023| BeiBoauTh ciieICTBHS (PABEHCTB COOTBETCTBYIONIMX SIIEMEHTOB) 13 VeTHbii https://resh.edu.ru/
PaBEHCTB TPEYTOJNLHUKOB; onpoc; httos://uchi.ru/
[TucbMeHHBI ps: '
i KOHTPOJIB;
2.11. | TIpsMOYTOIbHBIH TPEYroNbHUK ¢ yrioM B 30°. | 2 0 10.01.202 | [IpuMeHATH MPHU3HAKH PABEHCTBA IPSMOYTOJIbHBIX TPEYTONBHUKOB B 3a7a4ax; VeTHbIf https://resh.edu.ru/
4 orpoc; . -
13.01.202 ITuceMeHHBI https://uchi.ru/
4 it KOHTPOJIB;
2.12. | TlepBbie nOHSATHS O 3 1 17.01.202 | Mcnonb3oBath HU(GPOBBIE PECYPCHI ISl HCCIIENOBaHMs CBOHCTB n3ydaembix ¢uryp; Konrtponsna | https://resh.edu.ru/
JI0Ka3aTeIbCTBAX B TEOMETPUH 4 s pabora; . .
24.01.202 https://uchi.ru/
HWroro mo pazaeny: 22
Pa3zpnen 3.IlapastesbHble NpsiMble, CyMMa YIJIOB TPEYroJbHHKA
3.1. | [TapamnenbHbIe IPsIMBIE, HX CBOMCTBA. 2 0 27.01.202 | ®opmynupoBaTh MOHATHE MApaIJIEIbHBIX NPAMBIX, HAXOIUTh MPAKTHUECKUE YcTHbI https://resh.edu.ru/
4 | mpuMepHl; orpoc; . .
31.01.202 ITuceMeHHBI https://uchi.ru/
4 il KOHTPOJIB;
3.2. | Ilareiii moctynat EBknnpa. 1 0 03.02.2024 | ®opmMynupoBaTh HOHATHE MAPAJIICIBbHBIX MPSIMbIX, HAXOJUTh NPAKTHYCCKUE YcTHblM https://resh.edu.ru/
HPHMEPEL ompoc; https://uchi.ru/
ITuceMeHHBI

# KOHTPOJIb;




3.3. | HakpecT nexaiiue, COOTBETCTBEHHbIE U 2 0 07.02.202 | M3yuyaTh CBOWCTBA YIIIOB, 00pa30BaHHBIX IPHU MEPECEUCHUN NapalIeIbHBIX YcerHbIi https://resh.edu.ru/
OZHOCTOPOHHHME YIIIbl (06pa30BaHHbIEC IPU 4 | IpSIMBIX CEKYIIEH; onpoc; https://uchi.ru/
MepeceyeHnd NapauIeNnbHbIX MPSIMbIX 10.02.202 [TuceMeHHBI ' '
CeKyleit). 4 1 KOHTPOJIb;

3.4. | lpu3HaK mapayIeabHOCTH IIPAMBIX Yepe3 3 0 14.02.202 | IIpoBOauUTH TOKA3ATENBCTBA MAPATLIETLHOCTH ABYX MPSAMBIX C TOMOIIH IO YerHbrit https://resh.edu.ru/
PaBEHCTBO PACCTOSIHUM OT TOUEK OJJHOM 4 | yriaoB, 00Opa30BaHHBIX MPH IEPECEUCHUH ITHX NPSMBIX TPETheil IPsSMON; orpoc; httns://uchi.ru/
NpsIMOIi 10 BTOPOi IPSIMOIA. 28.02.202 ITuceMeHHBI ps. '

4 W KOHTPOJIb;
3.5. | CymMa yrioB TpeyrojbHUKa U 3 0 03.03.202 | Ber4uciasth CyMMy yIJIOB TPEYroJIbHHKA H MHOTOYTOJIbHUKA, VYerHblit https://resh.edu.ru/
y y pey p
MHOTOYTOJIbHHUKA. 4 ompoc; . :
: i.ru/
10.03.202 [TuceMeHHBI https:/juch
4 i KOHTPOJIb;
3.6. | BHemHue yrisl TpeyrojibHuKa 3 1 14.03.202 | BbIUKCIATS CYMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA,; KonrponsHa | https://resh.edu.ru/
4 | HaxoauTh YMCIOBBIC ¥ OYKBEHHbIC 3HAYCHHUSI YIJIOB B T€OMETPHYECKUX 1 pabora; https://uchi.ru/
21.03.202 | 3ajmavax c UCHOJIL30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U ' '
Hroro no pazneny: 14
Pa3gen 4.Oxpy:kHOCTB U KPYT. ['eoMeTpuyecKkune mocTpoeHust

4.1. | OKpYy>KHOCTb, XOP/Ibl U IUAMETPBI, X 1 0 24.03.2024| dopMyaupoBaTh ONpeNeICHUs: OKPYKHOCTH, XOP/Ibl, JUAMETPa U VYeTHbii https://resh.edu.ru/

CBOMCTBA. KacaTelnbHOM K OKPY>KHOCTH; 0I1poC; httns://uchi.ru/
ITuceMeHHBI ps: '
i KOHTPOIIB;
4.2. | OKpY>KHOCTb, XOP/Ibl U TUAMETPBI, UX 1 0 28.03.2024 | dopMynupoOBaTh ONpeNeICHUs: OKPYKHOCTH, XOP/Ibl, THAMETPA U VeTHbI# https://resh.edu.ru/
CBO¥CTBA. KacaTeIbHOU K OKPYXKHOCTH, oIIpoc; https://uchi.ru/
W3y4aTth UX CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEKH; TTuCbMEHHBI ps: '
i KOHTPOJIB;
4.3. | OKpyKHOCTb, BIIMCAHHAs B YTOII. 2 0 31.03.202 | HUccnenoBaTh, B TOM YHCIIE HCHONB3Ys IU(POBEIE PECYPCHI: OKPYKHOCTH, VYeTHprit https://resh.edu.ru/
411.04.20 | BIMCaHHYIO B YTOI; IIEHTP OKPYKHOCTH, BIIUCAHHOH B yTrOJI, pABEHCTBO OTPE3KOB | OIIPOC; httos://uchi.ru/
24 | xacaTeNbHEIX; [TucbMeHHBI ps: '
i KOHTPOIIB;
4.4. | Tlonstne o 'MT, npuMeHeHne B 3a/1a9ax. 2 0 14.04.202 | Ucnonb3oBare meroq I'MT Juist jpokasaTelnbCcTBa TEOpPEM O MEpeceueHUH Yerasrit https://resh.edu.ru/
4 | GUCCeKTPHUC YIVIOB TPEYroJbHUKA M CEepPEeIMHHBIX MEePIECHAUKYISIPOB K orpoc; httos://uchi.ru/
18.04.202 | ctopoHaM TpeyronbHHKa ¢ moMouisio I'MT; IMuceMeHHBI ps: '
4 i KOHTPOIIB;
4.5. | BuccekTpuca U CepeANHHbIN MepIeHuKyYsp | 2 0 21.04.202 | Vicionb3oBate Meton I'MT juist goKa3aTenbcTBa TEOPEM O IMEPECEUCHHH VYerHsrit https://resh.edu.ru/
KaK TeOMETPHIECKUE MECTa TOYCK. 4 | OUCCeKTPUC YINIOB TPEYrOJNbHHKA W CEPEeIMHHBIX IMEPHEHIUKYIIPOB K orpoc; httos://uchi.ru/
25.04.202 | croponam TpeyroiabHHKa ¢ momMoIsi0 IMT; ITuceMeHHBI ps: '
4 1 KOHTPOJIb;
4.6. | OKpYXKHOCTB, OITUCAHHAsI OKOJIO 2 0 28.04.202 | OBnajeBaTh MOHATHSAMHU BIIUCAHHON M OITUCAHHOMN OKPY)KHOCTEH YcerHbii https://resh.edu.ru/
197 py’
TPEyroyibHHUKA. 4 | TpeyroibHHUKa, HAXOIUTh LIEHTPBI ATHX OKPYKHOCTEH; ompoc; . .
02.05.202 ITruceMeHHBI https://uchi.ru/
4 W KOHTPOJIb;




4.7.

BrircanHas B TpeyroJibHUK OKPY)XXHOCTb.

05.05.202
4
12.05.202
4

OBiasieBaTh MOHATUS MU BIIMCAHHOW U ONUCAHHOW OKPY)KHOCTEH
TPEYroJbHHKA, HAXOAHUTh LIEHTPBI ITUX OKPYKHOCTEH;

VerHbli
ompoc;
ITucemMeHHBI
# KOHTpPOJIB;

https://resh.edu.ru/
https://uchi.ru/




4.8. | [Ipocreifmue 3aga4u Ha IOCTPOCHUE. 2 16.05.202 | PemaTh OCHOBHEIE 3aa4H Ha IOCTPOCHHE: YT, PABHOTO JaHHOMY; Konrponsna | https://resh.edu.ru/
4 | cepeMHHOrO MEepIEeHANKYIIsIpa JAHHOTO OTPe3Ka; IPAMOi, Ipoxosieii yepes st pabora; . .
. M .. https://uchi.ru/
19.05.202 | nanHyI0 TOUKY ¥ MEPNEHANKYISAPHON JAHHON NPAMOM; GHCCEKTPUCH JAHHOTO
4 | yruia; TpeyroJabHUKOB 0 Pa3inYHbIM IEMEHTAM;
HWroro mo pazzeny: 14
Pa3nen 5. IloBTopeHune u 06001meHHe 3HAHMIA.
5.1. | IoBropenue 1 0600IEHHE OCHOBHBIX 4 22.05.202 | Pewarh 3a1a4u Ha OBTOPEHUE, HILTIOCTPUPYIOLIHE CBA3U MEK/LY Pa3InYHBIMH VeTHbIH https://resh.edu.ru/
MOHATHH M METOIOB Kypca 7 Kiacca. 4 | yacTaMu Kypca; onpoc; . .
31.05.202 TTHCEMCHHbL https://uchi.ru/
4 # KOHTpPOJIB;
Hroro no pazneny: 4
OBLIEE KOJMYECTBO YACOB 110 68




YYEBPHO-METO/JHUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPHAJIBI JIVTA YYEHHKA

Atanacss JI.C., byry3os B.®., Kanomuies C.b. u apyrue ['eomerpust 7-9 knacc Axknuonepnoe odmiectBo "MznarenscTBo "l[IpocBemenue,
METO/HYECKHE MATEPHAJIBI JIJIA YYUTEIA

N3yuenue reometpun B 7-9 knaccax, AtanacsH, B.®. byry3os, 10.A.I'nazkos, B.b.Hekpacos, N.1.}Oauna,
M.:TIpocemienue, 2020

HHUDPOBBIE ObPA30OBATEJ/IBHBIE PECYPChHhI H PECYPChI CETH HHTEPHET
https://resh.edu.ru/
https://uchi.ru/

MATEPHA/IBHO-TEXHHYECKOE OBECHIEYEHUE OBbPA30BATEJIBHOI O ITPOLIECCA

YYEBHOE ObOPY/[OBAHHE
CrpaBouHble TaOIUIIBI, POCKTOP, IKPaH, KOMITBIOTED.

OBbOPY/IOBAHHUE JlVIA ITPOBE/IEHUA JIABOPATOPHBIX H ITPAKTHYECKHX PABOT
IlepcoHabHBIN KOMIIBIOTEP, YEPTEKHBIE IPUHAIEIKHOCTH






