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IHHOACHUTEJIBHAA 3AIIUCKA

. Pabouast mporpamma yuebnoro xypca «I'eomerpusi» 6a3oBoro ypoBHs it ooyvaromuxcs 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO rocyaap-
CTBEHHOI'0 00pa30BaTEILHOTO CTaHAapTa CPeAHEro ooiiero oOpa3zoBaHus, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEIBIBISIEMbIX K MaTeMaTHye-
CKOMY 00pa30BaHMUIO, M TPAJUIMNA pOCCUICKOro oOpa3oBaHus. Peannsanusi mporpaMmbl 00ecriedHBAET OBJA/ICHHE KIIOYEBHIMH KOMIIETEHIIUSIMH, COCTABIIS-
IOLUMU OCHOBY JIJISl CAMOPA3BUTHUSL U HEMPEPHIBHOIO 00Pa30BaHUS, 1IEJIOCTHOCTh OOILEKYIbTYPHOTO, THYHOCTHOTO U MMO3HABATEIbHOTO PAa3BUTHS JIMYHOCTU
00yJaroIuXCs.

o ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanumy;

. npukaza Munnpocsenienus: Poccun ot 22.03.2021 Ne 115 «O6 yrBepkaenun [lopsiaka opraHu3anu U OCYIIECTBICHHsST 00pa30BaTEIbHON JesITelb-
HOCTH MO OCHOBHBIM 00111€00pa30BaTeNIbHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM MIPOrpaMMaM HaualdbHOrO OOIIEro, OCHOBHOTO OOIIETO U CPEJHEro OOIIero
o0pa3oBaHMs;

. npukaza Munmnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O06 ytBepxkaenuu dheaepaibHOil 00pa3oBaTeIbHON MPOrpaMMbl CpeIHero odiero oopa-
3oBanus» (nanee — @OIT COO);

. npukaza MunoOpuayku Poccun ot 17.05.2012 Ne 413 «O0 yTBepkeHUU (eepallbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPEIHEro
obmiero oopaszoBanusy» (naiee — ®I'OC COO);

e TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOI MporpaMMbl (cpeaHero) obumiero odpasobanus ['ocynapcTBeHHOro OrOMIKETHOTO 00-
111e00pa30BaATEIBHOrO YUPEXKIECHUS IIKOJIbl — UHTEPHAT «OJIMMIUNCKUNA pe3epB»

Pabouas nporpamma yue6Horo kypca «I'eomerpus» 0azoBoro ypoBHs ais oOyuatonmxcs 10 —11 kimaccoB paspaborana Ha ocHoBe DenepabHOr0 rocyaap-
CTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa CPeAHEro oouiero oOpa3zoBaHus, ¢ yUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, NPEABIBISIEMbIX K MaTeMaTHyie-
CKOMY 00pa3oBaHHIO, U TPAIUIUK poccuiickoro oOpa3zoBaHus. Peanuzaius nporpaMmMbl 00ecriedrBaeT OBIaICHUE KIFOUYEBBIMH KOMITETEHITUSIMU, COCTABIISA-
IOLMMHU OCHOBY JIJISl CAMOPA3BUTHUSL U HENPEPBIBHOIO 00Pa30BaHMUs, LIEJIOCTHOCTh OOILEKYIbTYPHOIO, TMYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHS JIMYHOCTU
00y4aroImXxcs.

BaxxnocTs yueOHOT0O Kypca reOMETpUH Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusi 00yCIOBIeHA MPAKTUIECKON 3HAUMMOCTBIO METANPEIMETHBIX U MTPEIMET-
HBIX PE3yJIbTATOB O0yUYEHUSI TEOMETPUH B HAPaBICHUH JIMYHOCTHOTO Pa3BUTHS oOyuaronuxcs, GopMupoBaHus QyHKIIMOHATEHON MaTeMaTHYECKOM IpaMoT-
HOCTH, U3YYEHHUS JPYTUX y4eOHBIX NUCUUIUIMH. PazButue y 00ydaromuxcs NpaBUIbHBIX MPEACTABIEHUN O CYIIHOCTH U MPOUCXOXKIACHUH F€OMETPHUUECKUX
abcTpakiuii, COOTHOIIEHUH PEaTbHOTO U UAEATBHOTO, XapaKTepe OTPaXECHUST MaTeMaTUYeCKOW HAyKOW SBICHUI U MPOIECCOB PealbHOTO MHPA, MECTE I'eo-
METPUU B CHUCTEME HAayK U POJIM MaTeMAaTUYECKOTO MOJEIMPOBAHNS B HAYYHOM MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO3-
3peHUs yJalluxcs, a TAK)Ke Ka4eCTB MBIILICHUS, HEOOXOAUMBIX JUIS aJanTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBisieTcst OTHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpeIHEro 00Iero oopa3oBaHus, TaKk Kak 00eclieyuBaeT BOZMOKHOCTh N3YUEHHsI KaK JUCIIH-
TUTHH €CTECTBEHHO-HAYYHOU HAIIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MelnieHue, popMupyemMoe Ipu U3y4eHUH 00yUJaroIMMHKCS MOHATUHHBIX OCHOB F€OMETPUU U MMOCTPOCHUHU LIETIOUKH JIOTUYECKUX YTBEPKIECHUI B
XOJI€ PELICHUS TEOMETPUUYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IIPHU PELIEHUH 3a/1a4 €CTECTBEHHO-
HAy4YHOTO 1IMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTUPOBAThCA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTAX NEATEIBbHOCTH YenoBeka. OpHeHTalHs YelloBeKa BO BpEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHUE €r0 COLMAIBLHOTO OBITHS, (hOpMa OTPa)KEHUS OKPYXKAIOLIEr0o MHUpPA, YCIOBHUE YCHEIIHOTO MO3HAHWSA U aKTUBHOTO
npeoOpa3oBaHus AecTBUTENbHOCTH. OnepupoBaHre MPOCTPAHCTBEHHBIMU 00pa3amMu 00bEIUHSICT pa3HbIe BUILI YUCOHOW M TPYIAOBOW NEATEIHHOCTH, SIBIIS-



eTcs OJHUM U3 NMPOo(eCCHOHAIBHO BAaXKHBIX KauecCTB, IOITOMY aKTyasbHa 3aada (OPMHUPOBAHUA Y 00YyJarOIMXCs MPOCTPAHCTBEHHOTO MBIIIUIEHUS KaK pa3-

HOBHJTHOCTH 00pPa3HOTO MBIIIICHHUS] — CYIIECTBEHHOT'O KOMIIOHEHTA B IMOATOTOBKE K MPAKTHUECKOM JeSITeIbHOCTH IO MHOTHM HaIpPaBJICHUSM.
Iesnb ocBoeHUs porpaMMel yueOHoOro kypea «I'eomerpusi» Ha 0a30BOM ypoBHE 00ydeHus: — o011ieo0pa3oBaTebHOE M OOIIEKYIbTYpHOE pa3BUTHE 00yUaro-
HMIUXCS uepe3 obecreueHne BO3MOKHOCTH MPHOOPETEHUSI U UCTIOIB30BAHUS CHCTEMAaTHUYECKUX TCOMETPUUYECKUX 3HAHUWA W JCHCTBUH, CrIeU(pUYHBIX Te0-
METPHUH, BO3MOKHOCTH YCIIELUTHOIO MPOJIOJDKEHUS 00pa30BaHMsl [0 CHEMAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCII0JIb30BAHUEM T'€OMETPUH.
[Tporpamma mo reomeTpuu Ha 0a30BOM ypOBHE NpeAHA3HAYCHA Ui OOYYarOIIMXCS CPEJAHEH IIKOJbI, He UCTIBITHIBABIINX 3HAUMTENLHBIX 3aTPyJHCHUN Ha
YPOBHE OCHOBHOI0 0011ero oopasosanusi. Takum oO6pa3zom, oOydaromyecss Ha 6a30BOM YpOBHE JIOJKHBI OCBOMTH OOIME MaTeMaTHUECKUEe YMEHUs, CBA3AH-
HBIE CO CTIeNU(UKOI TeOMETPUU U HEOOXOAUMBIE JUI KU3HU B COBpeMEHHOM ob1iecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO 00-
Jee riy0oKo, ey B JalibHEHIIeM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUAX B IPOPECCHOHATBHON 1€ TEIbHOCTH.
JIOCTH)KEHHE LIeIM OCBOSHHSI IPOrPaMMBbI 00ECTIEYHBAETCS PEIICHHEM COOTBETCTBYIONIMX 3a1ad. [[puopuTeTHRIMU 3ajauaMu OCBOEHUS Kypca «l eoMeTpun»
Ha 6a3oBoM ypoBHe B 10—11 kimaccax siBISIOTCS:
(bopMHIpOBaHKE TIPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOI KYJIBTYpPhI U OCO3HAHHE €€ B3aMMOCBSI3U C OKPY>KAIOLIIM MUPOM;
(dbopMHpOBaHUE MIPEICTABICHHUS O MHOIOI'PAaHHMKAX U TeJlaX BPAIEHUS KaK O BKHEUIINX MaTeMaTHYECKUX MOJIENSIX, IO3BOJISIONIUX OMKUCHIBATh U U3y4yaTh
pa3HbIe SBJICHUS OKPYXKAIOIIET0 MHPA,
(dbopMHpoBaHKE YMEHHSI paclio3HaBaTh Ha YepTEKax, MOJIENIAX U B PealbHOM MUPE MHOTOI'PAaHHUKH U TeJla BPALCHHUS;
OBJIaJICHUE METOJJaMH PELICHHS 334 Ha MOCTPOSHUS Ha N300PaKEHHUAX MPOCTPAHCTBEHHBIX HUTYP;
(bopmMHpoBaHKE YMEHHSI ONIEPUPOBATH OCHOBHBIMU IOHATUAMU O MHOIOI'PAaHHUKAX U TeJlaX BPALLEHUs U X OCHOBHBIMH CBOWCTBaMH;
OBJIQJICHUE aJITOPUTMAMHU PEIICHHsI OCHOBHBIX THIIOB 33/1a4; ()OPMHPOBAHNE YMEHHSI IIPOBOANTH HECTIOKHBIE TOKA3aTEIIbHBIC PACCYXKICHUS B XO/I€ PEIICHHS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;
pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOyJaromMXCs, MO3HABATEILHOW AaKTUBHOCTH, WCCIIEAOBATEIBCKUX YMEHHMH, KPUTUYHOCTU
MBIIIICHUS;
dbopmupoBaHre PYHKIIMOHATBHON IPaMOTHOCTH, PEJIEBAHTHON I€OMETPUH: YMEHHE PACIO3HABAThH MPOSBICHHS T€OMETPHYECKUX MOHATHI, 0OBEKTOB U 3a-
KOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYaLUAX U MPU U3YUYEHHH JPYTUX y4EOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (op-
MYJIMPOBATh WX Ha S3BIKE TEOMETPHH M CO3aBaTh T'€OMETPHUECKUE MOJEIH, IPUMEHATh OCBOSHHBI I€OMETPUYECKHIA armapaT JJs PerIeHus] MpaKTHKO-
OPUEHTHUPOBAHHBIX 33]]a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJYUYEHHBIE PE3YIbTATHI.
OTIUYUTENBEHON 0COOCHHOCTHIO TIPOTPAMMBI SBIISIETCS BKIIOYCHHE B KypC CTEPEOMETPHH B Hadalle €ro H3y4eHHUs 3a/1ad, pelaeMbIX Ha yPOBHE HHTYH THBHO-
r'0 NIO3HAHUS, U ONpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHHS,
CTHMYIIUPYET MPOTEKaHHE UHTYHUTUBHBIX MPOIIECCOB, MOTUBUPYET K AaTbHEUIIIEMY H3yYCHHUIO TIPEMETA.
[Tpennourenue oTAAETCS HAIMIAIHO-KOHCTPYKTUBHOMY METO/1y OOY4YeHHUs, TO €CTh TEOPETHUECKUE 3HAHHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IpEIMET-
HO-TIPaKTUYECKOH e TeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH Y YUaITXCsl B Kypce CTEPEOMETPHH IPOBOIUTCS 33 CUET pPEIIeHHs 33aa49 Ha
CO3/1aHMe MPOCTPAHCTBEHHBIX 00pa30B W 3aJay Ha ONEPUPOBAHHE NMPOCTPAHCTBEHHbIMU oOpazamu. Co3gaHue oOpas3a MPOBOJMTCS C ONMOPOW HA HarysI-
HOCTB, 8 OTIEPUPOBAaHUE 00PA30M — B YCIIOBHSAX OTBJICYCHHUS OT HATJISITHOCTH, MBICICHHOTO M3MEHEHHSI €70 MCXOTHOTO COJICPKAHMUS.
OcHOBHBIE cofiep)KaTeNbHble TMHUU Kypca «['eomerpun» B 10—11 kmaccax: «MHororpaHHUKNY, «[IpsMble U TIIOCKOCTH B MpoCTpaHCTBe», «Tena Bpare-
HUS», «BEKTOPBI 1 KOOPIUHATHI B TIPOCTPaHCTBEY. DOPMHUPOBAHUE JIOTHIECKUX YMEHHUH pactpeiessieTcss He TOIBKO MO COAEPIKaTeNIbHBIM JIMHUSAM, HO H TI0
rojaMm o0y4eHusl Ha YPOBHE CPEHETO O0IIeTr0 00pa3oBaHusI.
Coneprxanue 00pa3oBaHusl, COOTBETCTBYIOLIEE MTPEIMETHBIM pE3yJIbTaTaM OCBOCHMsI pabouell MporpaMMel, pacipenesIEHHbIM 0 roJjaM 00y4eHus!, CTPYKTY-
PUpPOBaHO TaKuM 00pa3oM, 4TOOBI OBNIaIECHUE T€OMETPHUUECKUMH MOHATHUSAMH M HaBBIKAMHU OCYILECTBIISIIOCH MTOCIEI0BATEIbHO U MOCTYIATENbHO, C COOIIIO-



JICHUEeM TIPHUHIIUIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B OOIIYIO CHCTEMY F€OMETPHUYECKUX MPEICTaBICHUH 00yJaromuxcsl, pacuiupss u
yriryonsis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.
®opmbl yueTa padoueii MPorpaMMbl BOCIUTAHUS (UTPOBBIC TEXHOJIOTHH, Oecesla, BUKTOPHUHA, AUCIYT, KPYTJIBII CTOMI
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3yuenne reomerpun otBoautcs 1 gac B Henemo B 11 xiacce, Bcero 34 y4eOHBIX yaca.
COAEPXAHUE YYEBHOI'O KYPCA

11 KJIACC

Tesna Bpamenus

[{uinHapuyeckas HOBEPXHOCTh, 00pa3yrolue UINHIPUYECKONH OBEPXHOCTH, OCh LIMIMHIPUYECKON NoBepxHOCTH. Llnnuuap: ocHoBaHus U OOKOBas IoO-
BEPXHOCTh, 00pa3yromiasi U 0Ch; IUIOIMAAh OOKOBOH U TOJHOM MOBEPXHOCTH.

KoHnnueckas moBepXxHOCTb, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH noBepxHocTH. KOHYC: OCHOBaHME U BepllnHa, 00pa3yro-
11ast ¥ OCh; IOl OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTa; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMaMeTp; oAb MOBEPXHOCTH cdepbl. BzanumHoe pacnonoxeHue cdepbl U IIOCKOCTH; KacaTellbHas IIOCKOCTh K cepe;
10k chepsl.

N300pakeHue Tes BpallleHHUs Ha MJI0CKOCTU. Pa3BEpTka uumHApa U KOHYyca.

KomOuHammu Ten BpauieHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHHK, OIIMCAaHHBIN OK0JIO cepsl; cdepa, BIMCAaHHAS B MHOTOTPAHHHK, WM TEJIO BPAILICHHS.
ITonsatue 06 o6béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 06bEME MPSIMOYTOIBHOTO Mapajiesienunesa u cieacTBus u3 He€. O0BbEM LMIMHIPA,
koHyca. O0BEM 1mapa u miIomaab chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS! MEXAY IJIOIIAAIMU TOBEPXHOCTEH, 00BbEMaMu MOAOOHBIX Tell.

Ceuenust nuauHApa (MapajjiesibHO U MEPIEHINKYIISIPHO OCH), CEYeHMsI KOHYyca (IapajuleIbHOe OCHOBAHUIO U MTPOXOJIAIIee Yepe3 BEPUIMHY), CEUEHNUs 11apa.
BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B mpocTpaHcTBe. ClI0XKEHNE U BRIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. Pa3noxkeHne BeKTopa 1o TpéM HEKOMILIaHap-
HbIM BekTopaM. [IpaBuiio mapamienenunena. Pemenre 3a1ay, CBA3aHHBIX C IPUMEHEHUEM IIPABWII ACUCTBUN ¢ BekTopamu. IIpsMoyronbHas cucreMa Koop-
nuHaT B npoctpaHcTBe. Koopannatel BekTopa. [Ipocrelinme 3agaun B KoopAuHaTax. YTrojl Mexay BekropamMu. CkalsipHOe POU3BEeHUE BEKTOPOB. BhI-
YHUCIEHUE YIJIOB MEXKY NMPSAMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH FEOMETPUUECKUX 3ajad.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaTHl OCBOEHUS MPOTrpaMMbl yueOHOro mpenMera «MaTeMaTHKa» XapaKTepUu3yOTCs:

I'paxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKONW MO3UIIMK O0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHICKOro OOIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHHM, MPOLEAYP IPaXKAaHCKOTo o0IIecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHUEM
B3aUMO/ICHICTBOBATh C COLMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU € UX (DYHKLMSAMHU M Ha3HAYEHUEM.

IIarproTHyeckoe BOCIMTaHUE:



c(OPMHPOBAHHOCTHIO POCCUNUCKOM I'pakIaHCKOW MAEHTHYHOCTH, YBaKEHHSI K MPOILIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHO-
LICHUEM K JOCTHKEHUSM POCCUNCKMX MAaTEMaTHUKOB U POCCHMCKONM MAaTeMaTHYECKOM IIKOJBI, K MCIIOIb30BAHUIO 3TUX JOCTHIKEHUN B JAPYTUX HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUICKOro Haposa; c(hopMHUpPOBAaHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEJCHHUS, CBSI3aHHOTO C IpaK-
TUYECKUM IPUMEHEHUEM JIOCTHKEHUH HayKH U JEATeIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIAla B IOCTPOEHUE YCTOMUNBOrO Oy IylIero.
JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKHUM OTHOLIECHHEM K MUPY, BKJIIOUasi 3CTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEN, 00BbEKTOB, 3a/1a4, PELICHUH, pacCyKJI€HHUH; BOCIP MMMYHBO-
CTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS PUMEHITh MaTeMaTUYeCKHe 3HAHUS B MHTEPECAX 3I0POBOTrO U 0€301macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pPOBBIO (3710pOBOE NMUTaHKE, COANaHCUPOBAHHBIM PEXUM 3aHATHH U OTAbIXA, peryisipHas (u3ndeckas akTUBHOCTh); (pPU3HMUECKOrO COBEPILIEH-
CTBOBAaHUs, IIPU 3aHATHUAX CIIOPTUBHO-0340POBUTEIBHON JIEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHUEM LIEHHOCTU TPYAOII00MS; HHTEPECOM K PAa3IMYHBIM chepam npohecCHOHATBHON 1eATeNbHOCTH, CBA3aHHBIM C MaTeMa-
TUKOM M €€ NPUII0KEHUAMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BbIOOp Oyayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE KU3HEHHbIE IUIAHbl; TOTOB-
HOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY 00pa30BaHUIO U CAaMOOOPa30BaHHIO HA MPOTSHKEHUH BCEH KM3HM; TOTOBHOCTBIO K aKTHUBHOMY YYaCTHIO B
pELICHUH IPAKTUYECKUX 3a1a4 MATEMAaTHYECKON HAIIPABJICHHOCTH.

JKOJIOTHYECKOe BOCIIUTaHue:

C(OPMHPOBAHHOCTBIO IKOJIOTUUECKON KYJIbTYphl, HOHUMaHUEM BJIMSHUS COLUAIBHO-3KOHOMUYECKHX MPOLIECCOB Ha COCTOSHUE MPUPOTHON U COLMAIb-
HOM cpefbl, 0CO3HaHHEM T100aIbHOI0 XapaKTepa dKOJOTMUYECKUX Mpo0ieM; OpueHTaled Ha IpUMEHEeHnEe MaTeMaTUUeCKUX 3HAHUM 711 pellieHus 3a/1a4
B 00JIaCTH OKPYXKAIOLIEH cpelibl, INIAHUPOBaHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUH JUIsl OKPYKAIOLIEH Cpebl.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOW NMPaKTHKH, TOHUMAHUEM MaTeMa-
TUYECKOM HayKHu Kak cpepbl UETOBEYECKOM 1eATEIbHOCTH, 3TAMOB €€ pa3BUTHSI U 3HAUMMOCTH ISl pa3BUTHS LIMBUIIN3ALlMU; OBJIAJICHUEM SI3bIKOM MaTeMa-
TUKH U MaTEMaTUYECKON KYJIbTYPOM Kak CpPEICTBOM IIO3HAHUsS MHPA; TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO M MCCIELOBATEIbCKYIO NEATEIbHOCTD
VHJIMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS MPOTrpamMMbl yaeOHoro mpeamera «MaTemaTtukay XapaKTepu3YIOTCs OBJIaJIeHHEM YHHBEpPCATbHBIMU MO3HABA-
TECJIbHBIMHA HGfICTBI/ISIMI/I, YHI/IBepcaJ'H)HI)IMI/I KOMMyHI/IKaTI/IBHI)IMI/I HGﬁCTBHHMI/I, yHI/IBepcaJ'II)HI)IMI/I pel"y.]'ISITI/IBHI)IMI/I HeﬁCTBHSIMI/I.

1) YHuBepcanbHbIe MO3HABATEIbHbIE JCHCTBHS, 00ecreunBaroT GopMUpoBaHrue 0a30BbIX KOTHUTUBHBIX MPOIIECCOB 00YJArOMIMXCsl (OCBOCHHE METOJIOB
MTO3HAHMS OKPYKAIOIIETO MUPA; TPUMEHEHNE JJOTHIECKUX, HCCIICIOBATEIHLCKUX OTepaliii, yMEHUH padoTaTh ¢ HHGOpMAITHEH).

ba3oBble JJornueckue aAecTBUsA:

® BBIIBIISITH M XapaKTEpU30BaTh CYLIECTBEHHBIC MPU3HAKA MAaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUH MEXIy MOHSTHUAMHU; (OPMYIHPOBATH
ompe/ielIcHUs] TIOHITHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCHU(UKAIIMU, OCHOBAHUS JII OOOOIICHHUS W CPaBHEHUS, KPUTEPUH MPOBOIMMOTO
aHaJm3a;



®  BOCIPHUHMMATh, (POPMYIUPOBATh U MPEOOPA30BLIBATE CYXKIECHUS: YTBEPAUTEIbHbBIE U OTPULIATENIbHBIC, €JMHUYHBIC, YACTHBIE U OOIIHUE; YCIOBHBIE,

®  BBIIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTHBOpEYHs B (hakTax, JAHHBIX, HAOIIOACHUSX W YTBEPKICHHSIX; MpeasaraTh
KPUTEPHHU IS BBISIBICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

®  JenaTh BBIBOJbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHYKTUBHBIX YMO3AK/IIOUCHUH, yMO3aK/IFOUEHHH 110 aHAJIOTUY;

®  [IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKACHUH (IpsAMBIE U OT IPOTUBHOI0), BBICTPAUBATh apryMEHTAllUIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e  BbBIOMpaTh cr1oco0 pemeHus y4eOHOW 3a1auil (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BBHIOMpaTh HanOoJee MOIXOAMINI ¢ YIETOM CaMOCTOI-
TEJIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarebcKue 1elcTBUS:

®  UCHOJB30BaTh BOMPOCH KAaK HCCIIEAOBATENLCKUN HMHCTPYMEHT IMO3HAHMS; (OPMYIHPOBATH BOMPOCH], (DUKCHUPYIOIIKME MPOTUBOpEYHE, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POpMUPOBATh FMIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

®  [IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBII SKCIIEPUMEHT, UCCIIeI0BaHHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHUYECKOro 0ObEKTa, IBJICHUS,
IpoIiecca, BBISIBICHUIO 3aBUCUMOCTENH MEXy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAaMH;

®  CaMOCTOATENIbHO (OpPMYNIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yiabTaTaM HMPOBEAEHHOIO HAOJIOJEHUS, UCCIIEI0BaHMsI, OLICHUBATh JOCTOBEPHOCTh
MOJTyYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHNH;

®  TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKIKE BBIIBUTATh MPEIIIOI0KEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

®  BBIIBIIATH Ae(UIMTH MH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX [ OTBETA Ha BONPOC U JUIS PELICHUS 3a/]auu;

e  BbIOMpaTh MH(GOPMAIMIO U3 UCTOYHHKOB PA3IMYHBIX THIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIUIO PA3TMUHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

®  CTPYKTYpPHPOBATh HH(POPMAIIUIO, PEICTABIATE €€ B PA3IMYHBIX (POpPMax, HILUTIOCTPUPOBATH rpaduyecku;

®  OIIGHWBATHh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcajibHble KOMMYHMKATHBHbIE JICHCTBUS, 00eCeunBaloT c(hOPMUPOBAHHOCTH COLMATBHBIX HABBIKOB 00YUYaIOIUXCSL.

OO0menue:

®  BOCIPHUHHMATH U (OPMYIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHSIMH M LEISIMHU OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHSI B YCTHBIX W MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 XOIy PEIISHHsI 3a/1a4i, KOMMEHTHPOBATH TIOJTYYCHHBINA pe3yIlbTarT;

e B Xoje 00CYKICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOU TEMBI, MPOOJIEMBI, pEIIaeMOii 3a/1auH, BBICKA3bIBaTh UJICH, HAIICJICHHbBIC HA TIOUCK
pELIEHHSI; CONOCTABIATh CBOM CY)XKJEHHS C CYXJIEHHSIMH JIPYTMX YYaCTHUKOB JHMajora, 0OOHapyXKMBaTh pa3jinyMe U CXOJCTBO MO3HMIMN; B KOPPEKTHOM
dhopme popMyTHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHS;

®  TIPEICTaBIATH PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, MCCIEeIOBAHNUS, TIPOCKTA; CAMOCTOATENBHO BHIOMpATh (POPMAT BBICTYIUICHHUS C YIETOM
3ajJ1a4 Mpe3eHTallu 1 OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHunuecTno:

® [IOHMMAaTb M KCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYalIbHON pabOThl NPHU peIIeHUH y4eOHBIX 3ajad; NPUHUMATh 11€Jb COBMECTHOMN
JesTeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboThI, pactpeiessTh BUIbI paboT, JOrOBapUBaThCS, 00CYXKIAaTh MPOIIECC U PE3yNbTaT paboThl;
0000111aTh MHEHHUS HECKOJILKHUX JTIONIEH;



®  y4acTBOBaTh B TPYMIOBHIX (popmax paboThl (0OCykIeHUs, OOMEH MHEHUH, «MO3TOBBIC IITYPMbD» W HHBIC); BBHIMOJIHATH CBOIO YacCTh pabOTHl U
KOOPJIMHUPOBATH CBOM JICHCTBUS C APYTUMU WICHAMHU KOMaH/Ibl; OLICHUBATh KAUE€CTBO CBOETO BKJIaJa B OOLIUIT MPOAYKT MO KpUTEPUIM, CHOPMYIUPOBaH-
HBIM Y9aCTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcaabHble peryassiTHBHbIE IeHCTBUS, 00eCIIEUNBAIOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranu3aunus:

®  COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33a]]a4H, BBIOMPATh CIOCO0 PEHICHHUs C YIETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb:

®  BJAJCTh HABBIKAMH IO3HABATEIFHOU Pe(IECKCUN KAaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN M MBICIUTENIBHBIX MPOIECCOB, UX PE3yJbTATOB; BIAJICTh
crocob6aMu caMOTIPOBEPKH, CAMOKOHTPOJIS MIpOLlecca U pe3ybTaTa pelieHHs] MaTeMaTHYeCKON 3a1auH;

®  MpeABUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1a4H, BHOCUTh KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB,
JAHHBIX, HAHJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEIH;

®  OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEJIH M YCIOBHSIM, OOBSICHATH MPUYMHBI JTOCTHKCHUS WIA HEJTOCTHIKCHHS PE3yIbTAaTOB JEATEILHOCTH, HaX0-
IUTH OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIACC
OnepupoBarh MOHATUAMU: [UJIMHAPUYECKAs TTOBEPXHOCTh, 00pa3yIolie HUINHAPUIECKONH MOBEPXHOCTH; IIMJIMH/P; KOHUYECKasi IOBEPXHOCTh, 00pazy-
IOII[Me KOHMYECKOM MOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.
Pacno3naBate Tena Bpamenust (HUIUHIP, KOHYC, cdepa H map).
OOBACHATH CITOCOOBI OMYYEHUS TEIl BpallleHUSI.
KinaccudumupoBats B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.
OnepupoBarh MOHATUSMU: [IAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTAa CErMEHTa; IAapOBOIl CIIOH, OCHOBaHHE MIAPOBOTO CJIOs, BBHICOTA IIAPOBOTO
CJI0SI; IAPOBOM CEKTOP.
Brerancnsate 00bEMBI U TIIOIIAIN TTOBEPXHOCTEH TeJ BpaIlleHHsI, TEOMETPHYECKHUX Tell ¢ MpUMEHEeHUueM (GopMy.
OnepupoBath MOHATUSIMH: MHOTOIPaHHUK, BIIMCAHHBIN B c(hepy U ONMUCAHHBIA 0KO0JIO cephl; cepa, BIUCAHHAS B MHOTOI'PAaHHUK WJIM TEJIO BpallleHHUS.
BbI4ucnsTh COOTHOMICHHSI MEXKAY TUTOIIAIIMU TTOBEPXHOCTEN U 00bEMaMH MOAOOHBIX TETl.
N306paxats uzyyaembie (GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BreImonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHSI TEJ BpaIlCHHUSI.
W3Bnekarb, HHTEPIPETUPOBATh U MPE0OpPa30BbIBaTh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, MPEJCTABICHHYIO Ha yepTexkax U
pPUCYHKaX.
OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
BrimmonsaTs ,[[GIZCTBPISI CJIOKCHH A BCKTOPOB, BBIYUTAHHA BCKTOPOB U YMHOKCHUA BEKTOPA HA YUCIIO, 06'LSICHSITB, KaKUMH CBOMCTBAaMHU OHU OGH&I[&IOT.
[IpumensTH MpaBUIIO Napasuieenunesa.
OnepupoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIJIAHAPHBIE BEKTOPHI.



HaxomuTh cymMMy BEKTOPOB M MPOU3BEIEHUE BEKTOpAa HA YUCIIO, YTOJ MEXKIY BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAABIBATH BEKTOP IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPUHAT.

[TpuMeHsTh TeOMeTpUYecKre (GaKThl IS PEIICHHsI CTEPEOMETPUUYCCKHX 3a/1a4, MPEIOIararolluX HECKOJIBKO IIaroB PEIICHHS, €CITU YCIOBHSI TPHUMEHE-
HUS 33JIaHBI B IBHOU (opMe.

Pemrate mpocreiime reoMeTpudeckue 3aaui Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METO/Ia.

Pemarp 3a1aun Ha 10Ka3aTeNbLCTBO MATEMAaTHYSCKUX OTHOIICHUH M HAXOXKICHHE M€OMETPUYECKHX BEJIMYMH MO 00pasiaM WU arOpUTMaM, MPUMEHSIS
W3BECTHBIC METOJIbI ITPH PEIICHUN CTaHIAPTHBIX MATEMAaTHUECKUX 33]1ad.

[TpuMeHsITh MpoCTENIIHE MPOTrPAMMHEIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOAMTH PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U J)KU3HU, PACIIO3HABATD MPOSIBIICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsITh TIOydeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEANIbHBIC CHTYAIlMM W MPUMEHSITh W3YYCHHBIC MOHSATHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYECKU CHOPMYITHPOBAHHOW MPOOJIEMBI, MOJCIMPOBATH PEalbHBIC CUTYallMM Ha S3bIKE T€OMETPHUHU, HCCICIOBATh MOCTPOSHHBIC MOJCITH C
HCIOJIb30BAHUEM I'€OMETPUICCKIX TIOHATUH M TEOpPEM, anmapara anreOpbl; pemarh MPaKTUYeCKHUE 3aa4d, CBSI3aHHBIC ¢ HAX0XKJICHUEM IeOMETPHUICCKIX
BCJIMYUH.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

HanmenoBanme pasaciioB U TEM

KonmuectBo yacoB

Ne /it Kontposnbnbie [IpakTruueckue OnekrponHble (UpPOBLIE)
MpOTrpaMMBbI Bceero
paboThI padoThI o0pa3oBaTeNbHbBIE PECYPCHI
bu6mmoreka [IOK
Tena Bpatieris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
1
OonEmbt Te1 > https://m.edso0.ru/1c209e37
BekTopEl 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa LHOK
p P poctp https://m.edso0.ru/1c209e37
[ToBTOpeHue, 06001eHNE, 7 1 bubmuoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

I'ocynapcrBeHHoe O101KeTHOE 001I€00pa3oBaTeIbHOE YUpeKIeHne
mkoJa-uHTepHaT KypopTHoro paiiona Cankr-IlerepOypra « Onumnuiickuii peseps»

197706, Cankr-Iletepoypr, Cectpopeuk, [Ipumopckoe mocce, 10M 356, Teu. (812) 437-34-60, 437-34-22, 437-25-35

[IpunoxkeHue K paboueil nporpaMme, yreepxkacHHon mpukazoMm mo OY Ne 93 or 29.08.2024

[ToypouyHOE I1aHUPOBAHKUE
I10 rCOMCTpHUHN
it yuamuxest 116 kmacca
Cpoxk peanuzanuu: 1 rog

ABTOp: yunTenb BbiciIel katreropun 3apunosa P.I'.

Cankr — IletepOypr
2024 -25r
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INOYPOYHOE IIJTIAHUPOBAHUE

116KJIACC
Ne KoanuectBo yacoB [ara dakTu-
- - u3yde- YeCKHU DneKTpoHHbIe HU(POBBIE
Tema ypoka Kon IpakTu ya p udp
/ Beero | rponbuble | weckume HUS 110 o0Opa3oBaTeNibHbIE PECYPChHI
1 paboThI paboThI I1a”y
Cdepa u map: ueHTp, paauyc, IuaMeTp; Iioaib mno- 1 bubmmoreka [JOK
BEPXHOCTH Cepbl https://m.edsoo.ru/0341bc2b
B3aumMuoe pacnonoxxkenue cepsl U IIOCKOCTH; Kaca- 1 bubmmoreka [JOK
TeJbHas IIOCKOCTH K cdepe; Tiomaas chepsl https://m.edsoo.ru/bed12a43
N3ob6paxenue chepsr, mapa Ha maockoctu. CedeHust 1 bubnnoreka [JOK
mapa https://m.edsoo.ru/bc15f7f2
[unuHapuyeckas MoBEPXHOCTb, 00pa3yoIre IUIHH-
WYE€CKOM MOBEPXHOCTH, OCh [IUJIMHAPUIECKOM TTOBEPX 1 bubmorexa HOK
AP P ’ t o P https://m.edsoo.ru/6054b8cl
HOCTH
Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3y- 1 bubnnorexa [JOK
IOLIast U OCh; TUIONIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH https://m.eds00.ru/188f6216
N300pakeHune HuIMHApa Ha TuIockocTH. Pa3BépTka 1u-
muHapa. CedeHus NUIHHAPA (TUIOCKOCTHIO, Mapaieib- 1 Bubnmorexa [IOK
AP e > 1P https://m.eds00.ru/016e25eb
HOM WM MepIeHAUKYISIPHON OCH IIMIIUHIPA)
Konnueckas moBepXHOCTh, 00pa3yronme KOHNIECKON 1 bubnuotexa [JOK
IIOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOU ITOBEPXHOCTU https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHUE U BepiuHa, 00pasyroniasi U oCh; 1 bubnmnoreka [JOK
TJI01a]Th OOKOBOM ¥ TIOJTHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2
Y cedéHHBIN KOHYC: 00pa3yIolue U BRICOTA; OCHOBAHUS U 1 bubnmnoreka [JOK

OoxoBas IMOBCPXHOCTH

https://m.edsoo.ru/1468bab3
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https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

N3o0pakeHne KoHyca Ha IMIIOCKOCTH. Pa3BEpTka KoHYycA.

10 | Cevenus koHyca (IMJIOCKOCTHIO, TApAJLIEILHON OCHOBA bubmmorexa [JOK
y ’ up https://m.edsoo.ru/0Obdelbe8
HUIO, ¥ TNIOCKOCTBIO, MIPOXOIAIICH Yyepe3 BepIINHY)
11 | KomOuHarms Ten BpaleHuss U MHOTOTPAaHHUKOB bubmorexa LOK
i pat P https://m.edsoo.ru/3cef10e5
12 MHororpaHHuK, OMMCaHHBIA 0K0JI0 cephl; chepa, BIU- bubmuorexa [IOK
CaHHas B MHOTOTPAHHUK WJIHM B TEJIO BpaIllCHUS https://m.edso0.ru/0b136158
N N bu6numoreka [IOK
13 |II 6 00 . i 0
onsitue 006 00béMme. OCHOBHBIE CBOMCTBA 0OBEMOB TeI https://m.edsoo.ru/26a03fb7
bubnuoreka [{OK
14 ¢
OOweém upmHIpa, KoHycCa https://m.eds00.ru/5513d87b
bubmuoreka [{OK
15 | O0né
BEM 1aPa 1 ILIOWAAE Cheps https://m.edsoo.ru/d189bde2
16 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXITY bubnnoreka [JOK
TJIOMIASIMU TTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI https://m.edsoo.ru/810cfleb
17 KonrtponsHast pabora o Temam "Tena Bpamienus" u bubmuoteka [IOK
"O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 | BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE bubmmorexa [IOK
P PocIp https://m.edsoo.ru/5caefclb
19 | Cnoxxenue v BEIMUTaHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 | YMHOXEHHE BEKTOpa Ha YHCIIO0 bubmorexa [TOK
p https://m.edsoo.ru/dee379eb
21 Paznoxxenune BekTopa 1o TpéM HEKOMIJIAHAPHBIM BEKTO- bubnuotexa [JOK
pam. [IpaBuno napauienenunena https://m.edsoo.ru/a28fd74e
29 Pemenune 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM TTPABUIT bubnmoreka [JOK
NENUCTBHAN C BEKTOPaMHU https://m.edsoo.ru/5a827900
93 [IpsiMmoyronbHas cucTeMa KOOpJIMHAT B MPOCTPAHCTBE. bubnmoreka [JOK

Koopaunats! Bektopa. IlpocTeiimue 3agaun B KoopAarHa-

https://m.edsoo.ru/d3alfe30
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

Tax

24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEICHUE BEK- 1 bubnmnoreka HOK
TOPOB https://m.edsoo.ru/48db7058
25 | BeruncieHue yrioB MEXAy MPSMBIMU U IUIOCKOCTSIMH 1 bubmmorexa [JOK
4 Ay TP https://m.edsoo.ru/725effc4
26 KoopannatHo-BEeKTOPHBIA METO] TPU PELICHUU T€OMET- 1 bubnmnoreka HOK
pHYECKUX 3a/1a4 https://m.edsoo.ru/8efbe78e
97 KonTponbHas pabota no Teme "BeKkTopbl 1 KOOpIUHATHI B 1 bubmmoreka [JOK
npocTtpaHcTae" https://m.edsoo.ru/77c22fc5
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUs 3HAHUH.
28 | OcHoBHBIC (PUTYPBI, (haKThI, TEOPEMBI Kypca INIAHUMET- 1 bubmorexa OK
YPEL > TEOP P https://m.edso00.ru/1780ba5d
pun
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUs 3HAHUH.
29 | OcHoBHBIC (GUTYPHI, PAKTHI, TEOPEMBI Kypca IJITAHUMET- 1 bubmorexa OK
YPEL > TeOP P https://m.eds00.ru/078cd184
pun
30 [ToBTOpEeHME, 00001IeHNE U cUCTeMaTH3alusl 3HaHUH. 3a- 1 bubmuoteka [IOK
Jla4y¥l TJITAHUMETPUHU U METO/IbI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alus 3HaHuil. 3a- 1 bubmuoteka [IOK
Ja4¥ IUIAHUMETPUN U METO/IbI UX pELICHUS https://m.edsoo.ru/4dffda97
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.
32 | OcHoBHBIE GUTYPBI, PaKThI, TEOPEMBI Kypca CTEpeoMeT- 1 brbmmorexa [TOK
YPEL » TEOP P P https://m.edsoo.ru/74b2ad91
pun
but6mmorekxa [IOK
3 |U 1
TOTOBAs1 KOKTPOIIbHAA PadOTa https://m.edsoo.ru/ec24dfc2
bubnunorexa LIOK
4 |11 7 1
3 OBTOpeHHE, 0000IIEHNE U CUCTEMAaTU3aIUsl 3HAHUIN https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOT' O ITPOLHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Maremaruka: I'eomerpus, 10-11 knacesl/ Atanacsan JI.C., Byry3os B.®., Kagomnes C.b. u npyrue, Akiponeptoe o0miectBo «M31aTenscTBO
«IIpocsemenuey, 2022

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

1 T'eomerpus. 10-11 xmaccel. [Toypounsie pazpabotku k yueOHuky Aranacsina - Caaxsia C.M., byryzos B.®.,
2. 'eomerpus. 11 kmace. {unaktuueckue Mmarepuainsl. ba3zoBelil u yriryoneHHslid ypoBau., 3uB b. I, 2022 rog
3. Maremaruka: ['comerpusi. Ba3oBbiii 1 yriayOlieHHbINH YPOBHH. . METOIMYECKHE PEKOMEH/IAIMN K YUEOHHUKY

JI. C. Aranacsna, B. @. Byry3osa, C. b. Kamomuiesa u 1p, Mocksa, «IIpocBenienue» , 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
1. Untepuet — pecype AKIJIACC https://www.yaklass.ru

2. www.edu.ru (caiit MunucrepctBa O6pazoBanus u Hayku PO)

3 .www.fipi.ru(caiit denepasbHOr0 HHCTUTYTA MEIATOTUIECKUX U3MEPEHHIA).
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