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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas mporpamma nmo Martemaruke i 10-11-x kmaccoB pa3paboraHa Ha OCHOBE
NPUMEPHOI TporpamMMbl cpeaHero oOmiero oOpaszoBanus no maremaruke (Martemartmka 10-11
KJ1acchl: AnreOpa u Hadajia MaTeMaThudeckoro ananusa. CoopHuk padounx nporpamm. 10-11 kmaccer
0a30BbIii 1 YTITyOJIEHHBINH YPOBHH; TIOCOOHE /7S yUUTENeH 0011e00pa3oBaTebHBIX YUPEKISHHH -M. :
[Ipoceemenue, 2016; I'eomerpus. COopHuk pabdoumx nporpamm 10-11 kimaccel; mocobue st
yaHTelen 001meoopa3oBaTenbHbIX yupexaenuii -M.: [Ipocsemenue, 2015).

[Iporpamma cootBercTByeT yueOHukam: AnumoB II. A., Komsrua HO. M., Tkauésa M. B. u np.
Maremaruka: Anrebpa M Hadaga Maremartnueckoro aHanmm3a. 10—I11 kmaccel. ba3oBbiii u
yrnyonénnsiii yposuu; JI. C. Aranacsn, B. @. byryszos, C. b. Kagomues u ap. Martemaruka:
I'eometpus. 10-11 xnaccer.

Cpok peanuzaiuy nporpamMmmsl — 2 roja.

HOPMATUBHBIMU JOKYMEHTAMM JUUISI COCTABJIEHUSI PABOYEMN
IHPOI'PAMMUBI sasnsgrorcs:

1. ®enepanpHblii 3akoH OT 29.12.2012 Ne 273-®3 «0O6 o6Opa3zoBanuu B Poccuiickoii
®denepanum» ¢ USMEHEHUSIMH U JIONOJTHEHUSIMU;

2. DepepanbHBI TOCYIApCTBEHHBIM  00pa3oBATENbHBIM  CTAaHAAPT CPETHEr0  OOIIeTo
o0Opa3oBaHMsl, YTBEP>KICHHBIN MprKa3zoM MuHKCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepauuu ot 17.12.2010 Ne 1897;

3. Ilpuka3 MunucrepctBa npocsemienus Poccuiickoit @eneparuu ot 20.05.2020 1. Ne 254 «O6
YTBEp)KICHUH (elepaTbHOTO NepevHs YIeOHHKOB, PEKOMEHAYEMBIX K UCTIOIb30BAHUIO MIPH
peaiv3allii UMEIOIIMX TOCYAApCTBEHHYIO aKKpPEAUTALMI0 O00pa30BaTelIbHBIX MPOrpaMM
HAYaJIbHOTO O0IIEero, OCHOBHOTO O0IIEro, CPETHETr0 O0IIero 00pa3oBaHus»,

4. OcHoBHas 00pa3oBaTeNbHAs MPOTrpaMMa CPEeTHETO 00IIET0 00pa30BaHNUS;

5. Pacnopsikenne Kommrera mo obpazoanuto 801-p or 15.04.22 «O dopmupoBanuu
KaJIeHJapHOTro y4eOHOro rpad)uka rocy1apcTBEHHbIX 00pa30BaTeNIbHBIX yupexaeHni CaHKT-
[TerepOypra, peanusyroiiero oCHOBHbIE 0011e00pazoBaTeNbHble mporpammsl B 2022/2023
y4eOHOM ToIy»;

6. JlokanbHble aKThl yU€OHOIO 3aBE/ICHUS:

e [lonoxenue o paboueil mporpamme;
e [lonoxeHue o0 BeCHNUHU IEKTPOHHOTO KJIIACCHOT'O JKypHaJIa;

7. llpumepHble TpOrpaMMBbl, CO3JaHHbIE Ha OCHOBE (elepalbHOr0 ToCyIapCTBEHHOIO
0o0pa30BaTeNbHOr0 CTaHapTa.

N3ydyeHne MmaTeMaTHMKWM B CTapLIeil IMIKOJE OCYHIECTBISIETCd Ha JABYX YPOBHSIX - 0a30BOM H
YIIIyOJI€HHOM, KaXKAbIi U3 KOTOPBIX UMEET CBOIO CIIELU(HKY.

Ha 6a3oBoM ypoBHEe pemiaioTcsi mpoOsieMbl, CBs3aHHbIE ¢ (pOpMHpPOBAaHHEM OOIIEH KYJIbTYpHI, C
Pa3BUBAIOIIMMU U BOCIIUTATEIbHBIMH LIETSIMU 00pa30BaHus, B COLMATN3AUN JIMYHOCTU. M3yueHue
Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE CTAaBUT CBOEH IIE€TbI0 TMOBBICUTH KYJIbTYPHBIH YPOBEHB
YeJI0BEKa U 3aBelaeT (HOpMUPOBAHUE OTHOCUTEIBHO LIEJIOCTHON CUCTEMbl MAaTEMATUYECKUX 3HAHUN
KaK OCHOBBI AJId IPOJOJKCHUA O6p330BaHI/I$I B O6J'IaCT$IX, HE CBSI3aHHBIX C MATEMATHKOM.
VYrayOneHHbIH YpOBEHb CIIOCOOCTBYET MOTYYEHHUIO 00pa30BaHUsl B COOTBETCTBHH CO CKIIOHHOCTSIMHU
Y TOTPEOHOCTSIMH yUalIuXcsi, 00ECIeYNBACT UX OPUEHTAINIO U camooripeaesienne. 3yuenue kypca
MaTeMaTHKU Ha YriyOJIeHHOM YPOBHE CTAaBUT CBOEH IIEJIbIO 3aBeplIeHHE (POPMHUPOBAHUS CUCTEMBI
MaTeMaTHYEeCKNX 3HaHWI KaK OCHOBEI AJIA TPOAOJIKECHH A MATEMAaTHYECKOT'O O6p330BaHI/I5[ B CUCTEME
npopeccuoHambHOM ~ MOATOTOBKM.  OTKpBIBa€T  JIOMOJHUTENbHBIE  BO3MOXKHOCTH IS
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COBEPLICHCTBOBAHMS MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH BBIMYCKHHKOB, Pa3BUTHS
UCCIIEI0BATENICKUX YMEHUI U HaBBIKOB, (JOPMHUPOBAHUS KYJIbTYpPhl MBILIICHHUS 1 MATEMaTUYECKOT O
SA3BIKA.
M3y4enune Kypca MaTeMaTHKU Ha 6a30BOM YPOBHE HAIIPABJICHO Ha JOCTHKEHHE CIIELYIOMuUX HeJIeH:
® OBJIQJICHUE CUCTEMOM MAaTEMaTU4ECKUX IMOHATHM, 3aKOHOB U METOZI0B, U3y4aeMBbIX B IIpeeNax
OCHOBHOW 00pa3oBaTeIbHOM HpPOrpaMMbl CPEIHETO 00IIero o0pa3oBaHUs, YCTaHOBJIECHUE
JIOTUYECKOU CBSA3M MEXKIY HUMU;
® OCO3HaHME U OOBSICHEHME DPOJIM MaTEMaTHUKU B ONMCAHUM U MCCIEIOBAHUM IPOLECCOB U
SIBJICHUH; TIPEICTABICHUE O MATEMAaTUYECKOM MOJIEINPOBAHUU U €TI0 BO3MOKHOCTSIX;
® OBJIAJICHUE MAaTEMaTUYECKOM TEPMHHOJIOTMEM W CUMBOJIMKOM, HAYaJIbHBIMU IOHATUSAMU
JIOTMKH Y IPUHLIUIIAMU MAaTEMaTHYECKOTO JOKA3aTeIbCTBA; CAMOCTOSTEIIBHOTO TPOBEICHUS
JIOKa3aTeNIbHBIX PACCYKICHUM B XOJI€ peIeHUs 3a/1a4;
® BBHINOJIHEHUE TOYHBIX M MNPHOIMKEHHBIX BBIYMCICHME M IPEoOpa3oBaHUN BBIPAKCHMIA;
pellieHre ypaBHEHUM M HEPABEHCTB; PELICHHE TEKCTOBBIX 3aJay; UCCIIEAOBaHUE (YHKLUH,
MOCTPOCHHE MX Tpa(UKOB; OLIEHKAa BEPOSITHOCTU HACTYIUICHHS COOBITHH B MPOCTEHIINX
CUTyalUsX;
¢ n300pakeHNE IUIOCKMX W TMPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYp, MX KOMOHMHAIW,
YTEHUE TEOMETPHUECKUX YEPTEXKEii; ONMCaHne 1 00OCHOBAHUE CBOMCTB (PUTYp M OTHOLICHUI
MEXy HUMY;
® CIIOCOOHOCTB MPUMEHSATH MPUOOPETEHHBIE 3HAHUS U YMEHUS [T PEUICHHUS 331a4, B TOM YUCIIe
3aJja4y MPAaKTUYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX YU€OHBIX IIPEIMETOB.

Ha yrimyGiieHHOM ypOBHE K TIEpEUMCIICHHBIM BBIIIE JOOABIISIOTCS ClEAyIoNHe EeJIH:

® CTAaHOBJICHUE MOTHBAIIMM K TMOCJICIYIOMEMY HW3YYCHHIO MaTeMaTHKH, €CTECTBEHHBIX H
TEXHUYCCKHX  JUCIMIUIMH B  YYPSKICHHSIX CHCTEMBl  CPEIHETO M BBICIIECTO
npodeccCHoHATEHOTO 00pa30BaHUs U JIsi CaMOOOpPa30BaHUS;

® IOHMMaHHE M YMCHHE OOBSCHHTh IPHYUHBI BBEIACHUS a0OCTPAKIUi TNPU TOCTPOCHUU
MaTeMaTHYECKUX TCOPHIA;

® OCO3HAHWE W BBISBICHUE CTPYKTYPHI IOKA3aTEIbHBIX PACCYXKICHHUH, JOTHUYECKH 000CHOBAHUS
JI0Ka3aTeIbCTB; OCMBICIICHHE MPOOIEMBI COOTBETCTBHS IETYKTHBHBIX BHIBOJIOB OTBJICYCHHBIX
TEOPHUH U PEaTIbHOMN JKU3HU;

® OBJIAJICHWE OCHOBHBIMH MOHSTHSMH, HISSIMA U METOJAMH MaTEMaTHUECKOTO aHAIN3a, TEOPHH
BEPOSITHOCTEH M CTATUCTHKH; CIOCOOHOCTH MPUMEHSTH ITOJTyYeHHbIE 3HAHUS JJIs1 OMCAHUS U
aHanu3a npooJieM U3 pealbHON XKU3HH;

® TOTOBHOCTh K PEIICHHIO IIMPOKOTO KJIacca 3a/ad M3 Pa3jIHYHBIX pPa3JelioB MAaTEMATUKH U
CMEXHBIX YUEOHBIX MPEIMETOB, K TOMCKOBOM U TBOPYECKOH NESATETHLHOCTH, B TOM YHCIIE TIPH
pELICHUH HEeCTaHIAPTHBIX 33/1a4;

® OBIIQJICHWE HAaBBIKAMH HWCIOJB30BAHUS KOMITBIOTEPHBIX IPOTPaMM IPH  PEIICHHH
MaTeMaTHYeCKUX 3a/ay, B TOM 4YMCie Ul MOMCKA MYTH PELIeHHs M WUIIOCTpPAalUU XOAa
paccyXIeHHUs.

I[OCTI/I)KGHI/IG IIOCTABJICHHBIX ueneﬁ npu pa3pa60TKe H pain3aliy MnmporpaMmbl NpeayCcMaTpuBacT
pelIeHre CIeTYIOINUX OCHOBHBIX 3a/1a4:

e o0ecrieyeHHEe COOTBETCTBUS OCHOBHOW  0Opa30BaTeNbHOM MTPOrpaMMbl  TPEeOOBAHHSIM
denepalbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAApTa CPEAHETO OO0IIero oOpazoBaHUs
(®roc CO0);

e o0ecrieyeHHe NMPEEMCTBEHHOCTH HAYaJIbHOTO OOILEro, OCHOBHOTO OOIIEro, CpPeJHEero OoOIero
o0pa3zoBaHMUs;

e oOecnieueHre I((HEKTUBHOTO COUYETAHUS YPOUHBIX M BHEYPOUHBIX (DOPM OpraHU3alUU YUeOHBIX
3aHSTHUN, B3AUMOJCHCTBHS BCEX YYACTHUKOB 00pa30BaTeIbHBIX OTHOIICHUI;
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e (GopMUpOBaHUE TPEACTABICHUI O MaTEMAaTHKE KaK YHHUBEPCAILHOM S3bIKE HAyKH, CPEACTBE
MOJICTTUPOBAHUS SBJICHUI U MTPOIIECCOB; 00 HJICAX U METOJIaX MAaTEMAaTUKH;

e (dopmupoBaHHE yMEHHsS WU3BIEKaTh HH(OpPMAIHMIO, HOBOE 3HAHHWE, padoTaTh € Y4eOHBIM
MaTEeMaTHYECKUM TEKCTOM;

® pa3BUTHEC JIOTHYECKOI'O MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKCHHS, aITOPUTMHUCCKOMN
KYJBTYpPbI, KPUTUIHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIMMOM JUIst Oyaymied mpoQecCHoHaATbHON
JCSATEIILHOCTH, a TAKXKE IMOCIICAYIONMIEro 00yUeHHs B BBICIICH IIIKOJIC;

® OBJIQJICHUE MAaTEMAaTHYCCKUMHU 3HAHUSIMH U YMCHHUSAMHU, HCOOXOIUMBIMHU B ITOBCEIHECBHON JKM3HU,
TUTSL U3YYCHHSI CMEKHBIX TUCHUTUIAH, I TPOIOJHKCHUS 00pa30BaHUs;

® BOCITUTaHKE CPEJICTBAMHU MaTEMATHKHU KYJIbTYPhI INYHOCTH, TOHMMAHKSI 3HAYMMOCTH MaTEMaTHKU
JUTS. HAYYHO-TEXHUYECKOTO MTPOrpecca, OTHOMICHHS K MAaTEeMaTHKE KaK K 9acTH O0IIeUeIOBEeYeCKON
KYJIBTYPbl 4Yepe3 3HAKOMCTBO C HCTOPHCH Pa3BUTHS MATEMAaTHKH, 3BOJIOIMEH MaTeMaTHYCCKHX
ujaei.

[Ipu peanu3anuu HporpaMMbl  00ECIICYMBACTCS IMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM
00pa3oBaHUEM U CPETHUM.

O01masi xapakTepucTuKa Kypca

Copepxanue 1Mo anrebpe W HavajgaM MaTeMaTHUECKOTro aHaiu3a (GopMUpYETCsi Ha OCHOBE
DyH/IaMEHTAJILHOTO S/Ipa MIKOJBHOTO MaTeMaTU4YeCKoro oopazoanusi. OHO MPEACTaBICHO B BHJIE
COBOKYIHOCTH COJEP>KATEJIbHbIX JIMHUM, pacKpbIBAOIIMX HamnojdHeHue DyHaaMeHTalnbHOro sapa
IIKOJIBHOTO MaTeMaTUYeCcKoro oOpa3oBaHHsS MPUMEHUTENBHO K crapmied mkoise. [Iporpamma
permamMeHTupyeT 00bEM MaTepuraia, 0053aTeIbHOro A U3y4eHUs, HO He 3aa€T pacrpeaeseHus ero
o kiaccam. [loaromy copeprkaHue TaHHOTO Kypca BKIIIOYAET CIECAYIOIIHUE Pa3ieibl: «Anredpay;
«MaremaTtnueckuii aHanu3»; «BepoATHOCTb U CTaTUCTUKAY.

Conepxanne pazzaena «Anredpa» crmocoOCTBYeT (GOPMHUPOBAHUIO y yUANIUXCS MATEMATHUECKOTO
anmnapara Jjs pelleHUs 3a7a4 OKpykarouieil peanbHocTu. [Ipogoikaercs n3ydyeHue MHOTOWICHOB €
HENBIMH KOO PUIIMESHTAMH, METOJIOB HAXOXKJICHUS WX PpalMOHATBHBIX KopHed. I[Ipomcxomut
pa3BUTHE W 3aBeplieHHe 0a30BbIX 3HaHMN O uucie. Tema «KOMIUIEKCHBIE YHUCIIa» 3HAKOMHT
yYaIuxcs ¢ MOHATUEM KOMIUIEKCHOTO YUCIIa, TpaBUIaMu IEUCTBUI ¢ HUMU, Pa3JIMYHBIMU (POpMaAMHU
3alMCH KOMILIEKCHBIX YHMCEJ, PELIIEHUEM MPOCTEHIINX YPaBHEHUM B I0JI€ KOMIUIEKCHBIX YHCENl U
3aBepIlaeT OCHOBHYIO COJIEPKATEIIbHYIO TMHUIO Kypca IIKOJIbHOM MateMaTuku «Ywucna». OCHOBHOE
Ha3HAYeHHE DSTUX BOIMNPOCOB CBSA3aHO C TIOBBIIICHHEM OOIIEeH MaTeMaTHYeCKOH MOATOTOBKU
y4aImxcs, OCBOCHUEM MPOCTHIX U 3(PPEKTUBHBIX TPUEMOB peIIeHU aNTreOpandecKux 3a1ad.

Paznen «Maremartuyeckuil aHaiau3» MpPEICTaBICH TPEMs OCHOBHBIMU TeMaMHU: «DJIEMEHTapHbIE
bynkuun», «IIpouszsoanas» u «Muterpany. CoaepxaHue 3TOro paszeia HaleJNIeHO Ha MOJyuyeHHe
IIKOJIbHUKAMH KOHKPETHBIX 3HaHUH O (PYHKIINY KaK BayKHEHIIeH MOJIe/IN ONMCAaHUS U UCCIIEOBAHUS
pa3sHOOOpa3HBIX pealbHbIX MPOLECCOB. V3ydeHne cTeneHHbIX, MOKa3aTeNIbHBIX, JOrapupMUUECKUX
U TPUTOHOMETPUYECKUX (YHKIUH NPOAOHKAeT 3HAKOMCTBO y4yallMXcd C OCHOBHBIMHU
JJIEMEHTApHBIMM  (YHKLUMSAMHM, Hadaroe B OCHOBHOM mkone. [lomumo  oBmajeHus
HEIOCPEICTBEHHBIMY YMEHUSAMH PELIaTh COOTBETCTBYIOLIUE YPABHEHUS U HEPABEHCTBA, Y YUaIlNXCs
dbopmupyeTcss 3amac TeOMETPUYECKHUX MPEJCTABICHUM, JIEKAlIMX B OCHOBE OOBSICHEHUS
MIPAaBOMEPHOCTH CTAaHIAAPTHBIX M 3BPUCTUYECKUX NPUEMOB perieHus 3a1ad. Temsl «lIponsBogHas» u
«MHTerpan» coxepxkar TPaAULMOHHO TPYAHBIE BOIPOCHI Ul IIKOJIBHUKOB, AAXE I T€X, KTO
BbIOpasl M3yuyeHHEe MaTeMaTHUKU Ha YIIIyOJEHHOM ypOBHE, MOSTOMY HX H3JIOKEHHE INpEeArosaraet
OTIOpY Ha T€OMETPHUECKYIO HAIJIJHOCTh M HAa €CTECTBEHHYIO HHTYHUIIMIO yJaluxcs, 6onee, ueM Ha
CTpOTHE OmIpeleneHud. TeM He MEHee 3HaKOMCTBO C OTHM MAaTepHaIOM AAET IPEACTaBICHUE
ydamumcs 06 00X HIesX U METO/IaX MaTeMaTH4YeCKOM HayKH.

HpI/I HU3YUCHUU  pasacia «BepOHTHOCTL H CTAaTUCTHKA» PACCMATPUBANOTCA  PaA3JIMYHBIC
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MaTe€MaTUYeCKUEe MOJECIHU, II03BOJIAIOIIME HU3MEPATh U CPAaBHUBATh BEPOSTHOCTH DPA3IUYHBIX
COOBITHM, JAenaTh BBIBOABI M TPOTHO3bI. ODTOT MaTepual HEOOXOAMM IHpEeXJIe BCEro s
dopmupoBanus y ydamuxcs (YHKIMOHAIBHOW T'PaMOTHOCTH — YMEHHS BOCIPUHHMATH U
KPUTHYECKH aHAJIU3UPOBaTh MHGOPMALMIO, MPEICTABICHHYI0 B pa3iM4yHbIX (hopMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTUX PEAJIbHBIX 3aBUCUMOCTEH.

OBnaneHue ydYamudMUCS CHCTEMOH TI'e€OMETPUYECKMX 3HAHUH U YMEHUHW HEOOXOAMMO B
MOBCEIHEBHON JKMU3HM, JJI M3YYEHUS CMEXKHBIX TUCIUIUIMH M MPOJOJIKEHHS 00pa3oBaHUs.
[TpakTHdeckas 3HAYUMOCTh IIKOJBHOTO Kypca TeéOMETpUU OOYCIIOBJIICHA TEM, YTO €r0 OOBEKTOM
SBJIAIOTCS. MIPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbIE OTHOILIEHUS JCWCTBUTEIHLHOTO MHpA.
I'eomeTpuueckass TMOArOTOBKA HEOOXOAMMA IS TIOHMMaHWs TIPUHIIMIIOB YCTPOWCTBA U
HCIIOJIb30BAaHUSI COBPEMEHHON TEXHHMKH, BOCHPUITHS HAYYHBIX M TEXHUYECKUX MOHIATHI U MIEH.
MareMartuka sIBASICTCS SI3BIKOM HAayKHM M TeXHUKH. C €€ MOMOILIBI0 MOJEIUPYIOTCS U U3Yy4aroTcs
SIBJICHUS ¥ TIPOLIECCHI, IPOUCXOSALINE B IPUPOLE.

['eomeTpus sBISETCS OJHUM U3 OMOPHBIX MPEIMETOB CPETHEH IIKOIbI: OHAa 00ECIeUYnBaeT U3yUYEHUE
JIpYTrUxX TUCHUIUIMH. B mepByro ouepensb 3TO OTHOCUTCS K MPEIMETaM €CTECTBEHHOHAYYHOIO IIUKJIA,
B YAaCTHOCTHU K (u3uke. PazBuTue JOrM4eCcKOro MBIIUICHUS yYalluxcs Mpu OOYyYeHUU TeOMETPUU
CIOCOOCTBYET YCBOCHHIO IPEIMETOB T'yMaHHUTApPHOrO IMKIA. [IpakTHueckne yMEHUsS W HaBBIKU
T€OMETPUUYECKOTO XapakTepa HEOOXOAMMBI AJisi TPYAOBOH NeATeIbHOCTH U MpodhecCHOHATbHOU
MOJrOTOBKH IIKOJIBHUKOB. [ €OMETpHs CYIIECTBEHHO PACIIUPAET KPYro30p y4aluxcs, 3HAKOMS UX €
UHAYKIMEeW W Jeaykuued, oOoOlmeHMeM ¢ KOHKpeTH3allhed, aHallu30M U  CHHTE30M,
KJIacCU(UKaUeHd U cucTeMaTu3anuel, abcrparnpoBaHueM, aHAJIOTHEH. AKTUBHOE HCITOJIb30BAHHE
3a/la4 Ha BCEX ATamax y4eOHOro mpolecca pa3BUBAET TBOPUYECKUE CITIOCOOHOCTH IIKONBHUKOB. [Ipu
0o0ydeHUU reoMeTpUuu POPMHUPYIOTCS YMEHUS K HABBIKM YMCTBEHHOTO TPYZa — INIAHUPOBAHUE CBOCH
paboThl, MOUCK pPALMOHANBHBIX MYyTeH e€ BBIMOJIHEHUS, KpUTHYEeCcKas OIEHKa pe3ylibTaToB. B
npoiiecce OOy4YEeHHsS] T€OMETPUU IIKOJbHUKH JOJHKHBI HAYUUTBHCS M3JIaraTb CBOM MBICIHU SICHO U
MCYEPIBIBAOIIE, JIJAKOHUYHO U EMKO, MPUOOPECTH HABBIKUM YETKOTO, aKKypaTHOTO U T'PAMOTHOTO
BBIIIOJIHEHUS MAaTEMATHYECKHX 3anuceil. BakHeimien 3agayell IIKOJBHOIO Kypca TIeOMETpUH
SBIIETCS PA3BUTHE JIOTUYECKOTO MbIIUIeHHUs yyammxcsi. CamMu OOBEKTHI TE€OMETPUUYECKUX
YMO3aKJIIOUEHU W TPUHATBIE B TEOMETPUHU TMpaBHJIa MX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
(bopMUPOBaHHIO YMEHHI 000CHOBBIBATH U IOKA3bIBAThH CYXKACHUS, TPUBOJUTH YETKUE ONIPEIEIICHNUS,
Pa3BUBAIOT JIOTMYECKYID HWHTYUIHIO, KPaTKO M HArJISJHO BCKPBIBAIOT MEXAHWU3M JIOTMYECKHX
IIOCTPOEHUM M ydaT MX NPUMEHEHHIO. TemM caMbIM T€OMETpHUsS 3aHMMAET BEIyLIEEe MECTO B
(hOpMHUPOBAHUHM HAYYHO-TEOPETHYECKOTO MBIIIJICHUS MIKOJIBHUKOB. PackpbiBasi BHYTPEHHIOIO
TaQpMOHHMIO MaTeMaTUKH, (QOpMHUpPYs TIOHHMMaHWE KpacoThl M M3SIIECTBA MaTEeMaTHUYECKHUX
pacCyXJIeHHUM, CITOCOOCTBYS BOCIIPUSATHIO T€OMETPUIECKUX (DOPM, YCBOCHUIO MOHATUSI CHMMETPHH,
reoMeTpusi BHOCUT 3HAUYUTEIBHBIA BKJIAJ B 3CTETUYECKOE BOCIHUTaHME ydamuxca. E€ n3ydenue
pa3BuUBaeT BOOOpa)X€HHWE  IIKOJBHUKOB, CYIIECTBEHHO oOOoOram@aer W  pa3BUBaeT UX
MIPOCTPAHCTBEHHBIE NTPEACTABIICHUS.

ConepxaHne TreoMeTpUYecKoro oOpa3oBaHus B cpeAHed mikoje (OPMHUPYETCSs Ha OCHOBE
(yHIIaMEHTAJIbHOTO  siipa IIKOJILHOTO MaTeMaTH4ecKoro oOpa3oBaHus. B mporpamme oHO
IIPEJICTABIEHO B BUAE COBOKYINHOCTH COJAEPXKATEIbHBIX PAa3lelioB, KOHKPETU3UPYIOLIMX
COOTBETCTBYIOIINE OJOKH PyHAAMEHTaIBHOTO Jpa MPUMEHUTENBHO K cpeaHeit mkoie. [Iporpamma
peryiiaMeHTupyeT 00beM MaTepuala, 00s3aTeNIbHOTO I U3Y4YEHHUs B CPEIHEH IIKOJIe, a TAKKe JaeT
npuMepHoe ero pacmpeaenenne mexay 10-11 kimaccamu. Ilpu u3ydeHnn reoMeTpun y ydammxcs
pa3BUBAETCs MPOCTPAHCTBEHHOE BOOOPaKEHHUE U JIOTMYECKOE MBIIIJICHHE TyTEM CHUCTEMATHYECKOTO
M3Y4YEHHUs CBOMCTB T€OMETPUUYECKUX (UTYp Ha IJIOCKOCTH M B MPOCTPAHCTBE M MPUMEHEHUS ITUX
CBOMCTB IIPH PEIICHUH 3aJa4 BBIUMCIMTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHas
PpOJib IpHU 3TOM OTBOAUTCSA PA3BUTUIO FeOMeT‘pI/IquKOfI HUHTYUIUH. Coueranne HarisiIHOCTH CO
CTPOTOCTBIO SIBJISIETCS HEOTHEMIIEMOM YaCThIO0 TEOMETPUUYECKUX 3HAHUN. MaTepuall, OTHOCAIIMICS K
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omokam «KoopauHate» U «BeKTOpbI», B 3HAYUTENHHON CTENEHH HECET B ceOe MEXKIpPEIMETHBIE
3HAHHUA, KOTOPbIE HAXOJAAT MPUMEHEHHE, KaK B Pa3IMYHbIX MaTeMaTHUYECKUX TUCIUIUINHAX, TaK U B
CMEXHBIX MIpeAMETaX.

JIMYHOCTHBIE, MeTaNpeIMeTHbIE U NMPeAMeTHbIE
pe3yJabTaThl 0CBOEHHUSA

N3yuyenue anre6pbl M HAYAJI MATEMATHYECKOT0 AHAJIN3A B CTapllel MIKoJie 1aéT BO3MOKHOCTD
AOCTHKEHHS 00y4aAIOIMMHUCS CJIeAYIOIIHNX Pe3yJibTaToB.

JINYHOCTHBIE:

1) chOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KPUTHYHOCTb MBILIUJICHUS, YMEHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUs, OTJINYATh TUIIOTE3Y OT aKTa,

2) TOTOBHOCTh W CIIOCOOHOCTh BECTH [JHUAJOr C JPYTUMH JIFOAbMH, JOCTHTaTb B HEM
B3aMMOIIOHUMAaHMUSI, HAXOAUTh OOIIKeE IEJIU U COTPYAHUYATH AJISL UX JOCTUKECHHUS;

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, AETbMU MIAJIIETO BO3PacTa, B3pPOCIBIMU B
o0pa3oBaTenbHOM, 0OLIECTBEHHO MOJE3HOM, yueOHO-UCCIIeIOBATEIbCKOM, MPOSKTHON U JPYTUX
BUJIaX JEITEIHLHOCTH,

4) TOTOBHOCTh M CIIOCOOHOCTH K O0pa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BAHMIO, HA MIPOTSKCHUH
BCeil )KM3HH; CO3HATEIILHOE OTHOIICHUE K HEIIPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHUIO YCIICITHON
poeCCUOHATILHON M OOIIIECTBEHHOM JICATEIIbHOCTH;

5) 3CTETUYECKOE OTHOLIEHME K MHUpY, BKIIOYas 3CTETHKY ObITa, Hay4HOI'O U TEXHHYECKOIO
TBOPYECTBA;

6) OcCo3HaHHBIA BBIOOp Oyaymiel mnpodeccun W BO3MOXKHOCTEH pealu3alud COOCTBEHHBIX
KU3HCHHBIX IUIAHOB, OTHOIICHHWE K MPOPECCHOHAIBHON IEATEIIBHOCTH KaK BO3MOXHOCTH
y4acTHs B PEIICHUH JINYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAITMOHALHBIX TTPOOJICM.

MeTanpeJaMeTHbIe:

1) YyMEHHE CaMOCTOSITCIILHO ONPEIEISTh eI EATSIIPHOCTH M COCTABIIAThH TUIAHBI ICATEIHHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIISATh, KOHTPOJIUPOBATH W  KOPPEKTHUPOBATH  JEATCIHHOCTH;
MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl TOCTUXKEHUS TIOCTABICHHBIX IEIe U peann3aiun
TJTAHOB JICSTEIIbHOCTH;, BBIOMPATH YCIIEITHBIE CTPATETHH B PA3IMYHBIX CUTYAITUsX;

2) yMeHHE IPOAYKTHBHO OOMIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JESATCILHOCTH,
YUUTBIBATh MO3ULIMU APYTUX YIACTHUKOB JESATENbHOCTH, Y((HEKTUBHO pa3peniatb KOH(OIUKTHI,

3) BIaJieHHe HAaBbIKAMH [M03HABATEIHHON, YI€OHO-UCCIEI0BATENBCKON M TPOSKTHOM JIEATENBHOCTH,
HaBBIKaMHU pa3pemieHust mpooieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOHCKY
METOJIOB PEIICHHSI MPAKTUICCKUX 3a/]1a4, MPUMCHCHHIO PA3JIMIHBIX METOJIOB TIO3HAHHS,

4) TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSITENFHOM  MHGOPMAIMOHHO-TIO3HABATENbHOM
NesITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHUPOBATHCA B PA3IMUHBIX MCTOUYHMKAX HWH(OpMAIINH,
KPUTHUYECKH OIICHWBATh W HWHTEPIPETUPOBATH HHQPOPMAIUIO, MOJIYIaeMYyI0 W3 Pa3IMYHBIX
HCTOYHHUKOB;

5) yMEHHUE UCTOJB30BaTh CPEICTBA HHPOPMAITMOHHBIX B KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA (J1aiee
— HWKT) B pemieHUu KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AlMOHHBIX 3a7a4 C
CcOoOII0ACHHEM TpeboBaHMI YPrOHOMHUKH, TEXHUKHU 0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM UH(DOPMAIIMOHHOM O€30MacHOCTH;

6) BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH — YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY
3peHusl, UCTIOIh30BaTh a/ICKBATHHIE SI3BIKOBBIE CPEJICTBA;

6) BIIaJiIcHHE HaBBIKAMHU TO3HABATENHHON pEeIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBHUI U
MBICITUTENBHBIX TPOIECCOB, UX PE3YIbTaTOB U OCHOBAaHUM, TPAHUI CBOETO 3HAHUS M HE3HAHUS,
HOBBIX TIO3HABATEILHBIX 337249 U CPEACTB UX JOCTHIKCHUS.




IIpeamernbie
ba3oBblii ypoBeHb

[IpenmeTHbie pPE3yabTATBl OCBOEHUS MHTETPUPOBAHHOIO Kypca MAaTEMaTUKW OPHUEHTUPOBAHbI HA
(dhopMHUpOBaHKE IETOCTHBIX MPEJICTABICHUH O MHpPE M OOIICH KyJbTypbl OOYYArOIIUXCS ITYyTEM
OCBOCHHS CHCTEMAaTHUYECKUX HAYUHBIX 3HAHUW U CIIOCOOOB JIEHCTBUM HAa METaNpPEIMETHON OCHOBE, a
MIPEAMETHBIC PE3YJIbTAThl OCBOCHHS Kypca aareOpbl U Haval MaTeMaTHYeCKOT0 aHayIn3a Ha 0a30BOM
YpOBHE OpUEHTHUPOBAaHBI Ha O0ECIeUeHUE MPEUMYIIECTBEHHO OO0IIeo0pa3oBaTeIbHOU U
00IIEeKYIbTYpHON TOATOTOBKU. OHU MPEATIOJIAraroT:

1) chOopMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YaCTH MHUPOBOW KYJIBTYPHI U O MECTE

MaTeMaTHKU B COBPEMEHHON IMBHIIM3ALMH, O COCO0AX OMMCAHUS Ha MaTeMaTHUECKOM SI3bIKE
SIBJICHUM PEaJIbHOTO MUPA;

2) C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 MaTeMaTHYECKHX IOHATHUIX KaKk O BaKHEHIINUX
MAaTEMaTUUCCKHUX MOJCIIIX, IMTO3BOJIAIOIINX OMUCBIBATH U U3YUATh PA3HBIC NPOLUCCCHI U ABJICHUA,
IIOHUMAaHHE BO3BMOKHOCTU aKCUOMATUYCCKOT'O ITOCTPOCHUA MATEMATUICCKUX TGOpI/If/'I;

3) BJIaJICHHE METOJAMM JJOKA3aTEJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IIPUMEHSTH, IPOBOANTH
JOKa3aTEIIbHBIC PACCYKACHHS B XO€ PEIICHUS 3a1a4;

4) BIaJCHWE CTAHJAPTHBIMM IPUEMAMM PEIICHUS PALMOHAIBHBIX M  MPPALUOHAIbHBIX,
[I0KA3aTE/IbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUUW U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YUCIIE Ul IIOMCKA ITYyTH PEILICHUS U
WJUTFOCTPALIUY PEIIEHUs] YPABHEHUM U HEPABEHCTB;

5) cOPMHPOBAHHOCTh MpPEJICTABICHUH 00 OCHOBHBIX TOHATHSAX, UAEIX U  MeTojax
MaTEMaTHYECKOI0 aHAJIN3a;

6) chOpMHpPOBAHHOCTh MPEJCTABICHUNH O MPOLECCaX U SBICHUSX, MMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, 00 OCHOBHBIX IMOHATHSIX
3JIEMEHTAaPHOU TEOPUH BEPOATHOCTEM; C

7) cOPMHPOBAHHOCTh YMEHHHA HAXOIUTh M OIICHWBATh BEPOSTHOCTH HACTYIUICHHS COOBITHI B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIYYalHBIX BEJIUYMH;

8) BIIaJICHME HAaBbIKAMU MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPHU PEIICHUH 3a/1a4.
Yri1y0/1éHHBIH YPOBEHb

[IpenMeTHbIE pe3ysbTaThl OCBOGHMSI Kypca aireOpbl M Hayal MaTeMaTH4YecKOoro aHajau3a Ha

yriIyOJEHHOM YPOBHE OPHMEHTHPOBAHBI MPEHMYIIECTBEHHO Ha MOJTOTOBKY K IMOCIEAYIOLIEMY

npodeccuoHaIbHOMY 00pa30BaHUIO, Pa3BUTHE HHAWBHUYAJIbHBIX CIIOCOOHOCTEN OO0yYarommxcs
nyTém Oosee riyOoOKoro, 4eM 3TO IMpeaycMaTpuBaeTcs 0a30BbIM KYypCOM, OCBOCHMSI OCHOB HAYK,

CUCTEMAaTUYECKUX 3HAHUM U CIOCOOOB JEHCTBUIM, MPUCYIIUX JAHHOMY Y4eOHOMY IPEIMETY.

VYrayOnéHHblil ypoBeHb U3Y4EHUS anreOpbl U Hayal MaTeMaTHYeCKOro aHaJln3a BKIKOYAET, KpoMe

MIEPEYUCIIEHHBIX HUXKE pPEe3yJbTaTOB OCBOCHMS YINyOJEHHOrO Kypca, M pe3ylbTaTOB OCBOEHUS

6a30BOro Kypca, JaHHbIE paHee:

1) cOpMUPOBAHHOCTh MPEACTABIECHUN O HEOOXOIUMOCTHU JO0KAa3aTeNbCTB IMPH OOOCHOBAHUU
MaTeMaTHYeCKUX YTBEP)KICHUM W POJM aKCUOMAaTHUKM B MPOBEICHUM AEITYKTHBHBIX
paccyxa1cHH;

2) chOpMHPOBAHHOCTH MOHATUHHOTO arnapaTa 10 OCHOBHBIM pa3/ielaM Kypca MaTeMaTUKK; 3HAaHUN
OCHOBHBIX TeOpeM, (pOpMyJ M YMEHHUS UX IPUMEHSATh; YMEHHs JOKa3bIBaTh TEOPEMBI U HAXOAUTh
HECTaHIapTHBIE CIIOCOOBI pelIeH s 3a/1a4;

3) chOpMHPOBAHHOCTh YMEHUH MOAETUPOBATH PeajbHbIE CUTYAIllUH, UCCIEIO0BAaTh MOCTPOCHHBIE
MOJIETN, UHTEPIPETUPOBATH MOTYUEHHBIN pPe3yibTarT;

4) ¢ GOpMHUPOBAHHOCTH MPEACTABICHU 00 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOTO aHaIN3a U UX
CBOMCTBax, BIIQJICHUEC YMEHHEM XapaKTepHU30BaTh TIOBEICHHE (YHKIHUMA, WCIOJb30BaHUE
MOJYYECHHBIX 3HAHUM U ONUCAHUS U aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEM;
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BJIAJICHUE YMEHUSIMU COCTABJICHUSI BEPOATHOCTHBIX MOJENEH MO YCIOBHUIO 33a/la4d U BBIYMCIICHUS
BEPOATHOCTH HACTYIUIEHUSI COOBITHI, B TOM YHUCJIE C MpUMEHEHHEeM (HOopMyn KOMOWHATOPUKU U
OCHOBHBIX TEOPEM TEOPUM BEPOSTHOCTEW; MCCIENOBAHUS CIIy4allHBIX BEJIMYMH 1O HX
pacnpe/esieHuIo.

HN3ydyeHue reoMeTpum B CTapllell IMIKoJie HAaET BO3MOKHOCTh JOCTHKEHHSI 00y4arOIIMMUCS
CJIeYIOIIUX Pe3yabTATOB.

JIMYHOCTHBIE pe3y/IbTaThl:

1. OpueHranus o0y4arolmuxcs Ha JOCTH)KEHUE JIMYHOTIO CYACThs, PEaI3alUI0 MO3UTHBHBIX
KU3HEHHBIX IEPCIEKTUB, WHHUIMATUBHOCTb, KPEATUBHOCTb, I'OTOBHOCTb M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAETICHHUIO, CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC IIJIaHBI,

2. T'oToBHOCTE M CIIOCOOHOCTH OOyYarOIIMXCSd K OTCTAaUBaHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOI'O MHEHMSI,;

3. 'oTOBHOCTH M CHOCOOHOCTH O0YYAIOIINXCS K CAMOPA3BUTHIO U CAMOBOCIUTAHUIO;

4. [IpunsATHE U peanu3anus EHHOCTEH 3J0POBOro U OE30MMaCHOTO 00pa3a KU3HU;

5. T'oroBHOCTH OOy4armUXCsd K KOHCTPYKTHBHOMY YYacTHIO B MPHUHATUU pELIEHHH,
3aTparuBaloOIlMX MX IpaBa M MHTEPECHl, B TOM YHUCIE B Pa3IMYHbIX (hopmMax 0OLIECTBEHHOU
camMOOpraHu3aluy, CaMOYIpaBJICHUsI, OOLIECTBEHHO 3HAYUMOMN JIESTEIbHOCTH;

6. HpaBcTBeHHOE CO3HaHUE U MOBEJIECHNUE HA OCHOBE YCBOEHUS O0ILEUYEIOBEYECKUX LIEHHOCTEH;
7. IlpuHsATHE TYMaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXXUTEIBHOE U J00pOXKeIaTebHOE
OTHOILIEHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

8. CnocoOHOCTH K CONepeKUBaHUIO M (POPMUPOBAHKE MTO3UTUBHOTO OTHOIIEHHS K JIFOISIM;

9. ®opMupoBaHKE BHIPAKEHHON B TTOBEJACHUHN HPABCTBEHHOM MO3UINH;

10. Pa3BuTHe KOMIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMHM, NETbMU MJIAJLIETO BO3pacTa,
B3pPOCIIBIMHU.

11. MupoBO33peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

12. '0TOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE CaMOOOPA30BaHMIO, HA IPOTSHKEHNUN
BCEH KU3HU,

13. Dkosoruueckas KyJibTypa;

14. Oco3HaHHBI BBEIOOp Oynymiel nmpodeccuu Kak MyTh U CIOCO0 peanu3aluu COOCTBCHHBIX
KU3HEHHBIX IJIaHOB;

15. T'oTOBHOCTB 00y4aromuxcs K TpyA0BOi NpodecCHOHaIbHOMN JIEATEIbHOCTH;

16. [ToTpeOHOCTD TPYIUTHCS;

17. T'oToBHOCTP K CaMOOOCTYXMBAaHHUIO, BKJI0Yass OOYy4YEHHE U BBIIIOJHEHUE JIOMAIIHHUX
00s13aHHOCTEH.

MertanpeamMeTHbie Pe3yJbTAThI

MertamnpeaMeTHbIe pe3ysbTaTbl OCBOEHHsI 00pa30BaTEeIbHON MPOrpaMMbl MPEICTABICHBI TPEMs
rpynmnamMy yHUBEpcaabHBIX yueOHbIX neiicteuil (Y'Y D).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

BbInycKHUK HAay4YUTCS:

1. CaMOCTOATENBHO ONPENENATh LIEIH, 3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MO>KHO
OTIPEAENUTh, YTO LIEb JIOCTUTHYTA;

2. OueHuBaTh BO3MOXHBIE TOCIEICTBUS JOCTH)KEHUS TMOCTaBICHHOW LIETU B JAESTEIbHOCTH,
OCHOBBIBASICh Ha COOOPaYKEHHSIX 3TUKU U MOPAIIH;

3. CraButh u (GopMyIHpPOBaTh COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOW NEATENBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

4. OueHuBaTh pecypchl, B TOM YHCIIE BpeMs U Ipyrue HeMaTrepralibHble pecypchl, HEOOXOMMbIE
JUISL JOCTHYKEHUS TIOCTaBICHHOM 1IEIN;

5. BoiOuparh nNyTh JOCTH)KEHHUS L€iM, IUIAHUPOBATh pEIIeHHWEe IIOCTABJICHHBIX 3ajad,
ONTUMHU3HPYS MaTepHalibHbIE U HEMaTepuaIbHbIE 3aTPaThI;

6. Opranu3oBbiBaTh AI(PGEKTUBHBI TOHUCK PpPECypcoB, HEOOXOAWMBIX JUISl JIOCTHKEHUS
IIOCTABJIEHHOW LIENH;

7. ComnocTaBisATh IOJIYYEHHBIN pe3yapTaT IEATEIBHOCTH C IOCTaBICHHON 3apaHee LEJbIO.
[To3naBaTenbHbIE YHUBEpCATIbHBIE YUeOHBIE eCTBUS BhIMyCKHUK HaydnTCs:
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8. MckaTh W HaXxoauTh 0OOOIICHHBIE CIIOCOOBI PEIICHMs 3a7ady, B TOM YHUCIE, OCYIIECTBISIThH
pa3BepHYTHI WH()OPMAIMOHHBIM TMOWCK W CTAaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIC H
[I03HABaTENbHbIE) 3a/1a4H;
9. KputHuecku onleHuBaTh M HHTEPIPETUPOBATH MHPOPMALIMIO C pa3HBIX MO3HUIINH, PACIIO3HABATh
1 GUKCUPOBATh IPOTUBOPEUMs B MHPOPMALIMOHHBIX UICTOUHUKAX;

10. Hcnonp3oBaTh pasiavuHble CpEACTBA Ul NPEACTABICHUS CYIIECTBEHHBIX CBsI3eH U
OTHOIICHHH, a TAKXKe MPOTHBOPEYHil, BEISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOUYHUKAX;

11. HaxoguTh ¥ OpUBOAUTH KPUTUYECKUE APTyMEHTHl B OTHOLICHUM JACUCTBUN U CYKIEHUI
JPYyroro; COKOHHO U pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEUaHUsIM;

12. BpIXoauTh 3a paMKu y4eOHOro mpeaMeTa M OCYLIECTBIATH II€JCHAINPABICHHbBIN IOUCK
BO3MOKHOCTEH ISl IMPOKOTO MEPEHOCA CPECTB U CIIOCOOO0B JCHCTBUS;

13. BeicTpanBaTh HHAWBUIYAIBHYIO 00Pa30BaTENbHYIO TPACKTOPHUIO, YIUTHIBAst OTPAHUYCHUS CO
CTOPOHBI IPYI'MX YYaCTHUKOB U PECYPCHBIE OIpaHUUYCHMS,;

14. MeHaTh M yIepXHUBaTh pa3Hble IO3UMLIUM B I103HABATEIbHOH  JESATEIBHOCTH.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA
BeinnyckHMK HayduTes:

15. OcyecTBiATh JEM0BYI0 KOMMYHUKAIMIO KaK CO CBEPCTHHKAaMM, TaK U CO B3POCIBIMH,
UCXO0/1s U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOAEUCTBUS, @ HE TMUHBIX CUMIATUH;

16. IIpu ocyIIecTBIEHUH TPYIIIOBOM PabOTHI OBITH KaK PYKOBOAUTENIEM, TaK U YWICHOM KOMaHIbI
B Pa3HBIX POJISIX;

17. KoopauHupoBaTh M BBINOJHATH paOOTy B YCIOBUSX pEAIbHOT0, BUPTYaJIbHOIO H
KOMOHMHUPOBAaHHOI'O B3aUMOJICHCTBUS;

18. Pa3zBepHyTO, JIOTMYHO U TOUHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM aJI€KBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

19. Pacnio3HaBaTh KOH(IMKTOT€HHbIE CUTYallUU U IPEAOTBPALaTh KOHGIUKTHI 10 UX aKTUBHON
¢a3pl, BBICTpauWBaTh JENOBYI0 U OOpa30BaTeNbHYIO KOMMYHHUKAIUIO, HU30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpeaMeTHBbIe pe3yabTaThl
Bba3zoBblii ypoBeHb

1. oBmnageHue 0a30BBIM MOHATUHHBIM amIapaToOM IO OCHOBHBIM pa3jiellaM COJIepXKaHMS;
npeCTaBIeHnEe 00 OCHOBHBIX M3yYaeMbIX MOHATHIX (YHCIO, TeOMEeTpuYecKas (Gurypa, BEKTOp,
KOOpJMHAThl) KaK BaXKHEUIINX MAaTeMaTH4YECKUX MOJENSIX, MO3BOJISIONIMX ONUCHIBATH U U3y4aTh
peasbHBIE NIPOLECCHI U SBIICHHUS;

2.  yMmeHue paboTaTh C T€OMETPUUYECKUM TEKCTOM (aHAJIM3MPOBATH, U3BJIEKATh HEOOXOAUMYIO
nH(pOpPMalMIO), TOYHO U TPaMOTHO BbIpaXaTb CBOM MBICIM B YCTHOM M IUCBMEHHOW pEYu ¢
IIPUMEHEHUEM MAaTeMaTH4E€CKOW TEPMHMHOJOTHHA U CHUMBOJIMKH, UCIOJIb30BATh PA3JIUYHBIC SA3BIKU
MaTeMaTHKH, TPOBOAMTh KiaccH(UKaluu, JIoOTHYeCKHe OOOCHOBAaHHMA, JOKa3aTelbCTBA
MaTE€MaTUYECKUX YTBEPIKICHUI;

3. OBJaJeHHe HAaBBIKAMU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAILHBIX BHIYHACICHHI;

4.  oBIaJleHUuE reOMETPUUYECKUM SI3bIKOM, YMEHHE UCIOIb30BaTh €ro JUIsl ONKUCAHUS MIPEIMETOB
OKPY’KaIOIIero MUpa, pa3BUTHE MIPOCTPAHCTBEHHBIX MTPEICTABICHUNH U N300pa3UTENIbHBIX YMEHUH,
nproOpeTeHre HaBBIKOB T€OMETPUUECKUX MOCTPOCHUH;

5.  yCBOEHHE CHCTEMAaTHYECKUX 3HAHMM O MPOCTEMIINX MPOCTPAHCTBEHHBIX TelaX, YMEHUE
IIPUMEHATh CUCTEMAaTUYECKHE 3HAHMS O HHUX Ui PELICHUS T€OMETPUYECKUX M IPAKTUUYECKHUX
3a/1ad4;

6.  yMeHHe BBIYHMCIATH 0OBEMBI TEJ U IUIOMIAAN UX OBEPXHOCTEH, pelast 3a1aun MOBBIIICHHOMN
CJII0’)KHOCTH;

7.  yMEHHE NPUMEHATb HU3yYEHHBbIE MOHITHS, PE3YyJbTaThl, METOAbl JIs PpELIeHHUs 3aaay
[IPAKTUYECKOr0 XapakTepa M 3aJad M3 CMEXHBIX JUCLHUIUIMH C HCIOJIB30BAaHUEM IIpU
HEO0XOIMMOCTH CIIPAaBOYHBIX MaTepPHAJIOB, KAIbKYJISATOPa, KOMIIBIOTEPA.

MecTo Kypca B y4eOHOM IIaHe
Y4eOHbIii mnaH Ha u3ydenne MatemaTrku B 10-11-x kmaccax cpeaHeit mKoabpl OTBOAUT 6 4acoB
B HEJIEJIIO B TE€UEHHE KaKJI0TO Tojia o0ydeHus1, Bcero 408 yacor. Ha uzyuenue pazzaena anredpa
OTBOJMUTCS TO 4 yaca B HEJEN0 B TEUCHHE KaXIOTro rojga oOydeHus, Bcero 272 yaca. Ha
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M3YYCHHE pa3jielia TeOMETpUs OTBOAUTCSA MO 2 HYaca B HEAETI0 B TEYCHHE KaXKIOro roja
oOy4enwus, Bcero 136 gacos.

Conep:xxanue kypca matematuku B 10-11-x kiraccax

ba3oBblil YPOBEHL

Auiredpa. MHOrouseHsl OT OJHON MEPEMEHHON U X KOpHU. Pa3nokeHne MHOTOWwIeHa ¢ UEeIbIMU
KodppunreHTaMu Ha MHOXHUTEIH. KOMIUIEKCHBIE YMCIa U UX TeOMEeTpUYecKas WHTEepIpeTarys.
Apudmernueckue IeicTBUA HaJ KOMIUICKCHBIMU YHMCIAMM: CI0KEHUE, BBIUUTAHHE, YMHOXEHHUE,
nenenre. OCHOBHas TeopeMa alnreOpsl (03 JoKa3aTelbCcTBa).

MaremaTrudecknii aHaiau3. OCHOBHBIE CBOWCTBAa (DYHKIIMHM: MOHOTOHHOCTH, IPOMEKYTKH
BO3paCTaHMs U yOBIBaHUS, TOUKA MAaKCUMyMa U MUHUMYMa, OTPaHUYEeHHOCTh (PYHKIUH, YETHOCTD U
HEYETHOCTb, MIEPUOJUYHOCTbD.
DOneMeHTapHble (YHKIMU: KOPEHb CTENEHH N, CTENEHHas, IOoKa3aTelbHas, JorapupMuueckas,
Tpuronomerpuueckue  ¢yHkuuu.  CpoiicTBa M TpaQUKd  3JIEMEHTApHBIX  (DYyHKIMA.
Tpuronomerpuueckue (Gopmysibl NpPUBEIEHUS, CIOXKEHUsS, JBoMHOro yrua. Ilpocreiimme
peoOpa3oBaHus BBIPAKEHUH, COIEPIKAIINUX CTENEHHbIe, TPUTOHOMETPHUECKHe, JlorapudmMudeckue
U TIOKa3zaTesbHble (YHKIMU. PeleHne COOTBETCTBYIOMIMX IPOCTEHIINX ypaBHEHUH. Pernenue
IIPOCTEHIIMX MOKA3aTEeNbHbIX U JIOrapu(MUUECKUX HepaBeHCTB. [IoHATHE 0 KOMITO3UIIMU (DYHKIIMH.
[Tonsitre 06 oOpatHoi pynkuuu. [IpeodbpazoBanus rpaduKoB QYHKIHIA: MapaJIeIbHBIN TEpEHOC,
pacTsbkeHue (cxarue) BIoJb ocu opauHat. [lonarue o HempepbiBHOCTH (QyHKIMH. [IpomexyTku
3HAKOIIOCTOSIHCTBA ~ HENpepbiBHOW  ¢GyHKmMu. Metoq wuHTepBanoB. llonstHe o mpenene
nocienoBarenbHOCTH. CyMMa OECKOHEUHO yOBbIBarollel reomeTpuueckoil nmporpeccuu. Ilonstue o
NPOU3BOMHON (YHKIMK B TOYKe. DU3HUYECKMI M TEOMETPUYECKHH CMBICT MPOM3BOIHOM.
[Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTapHbIX (YHKIUH, npousBoaHas ¢yHkiuu Buna y = f(kx + b).
Vcnonp30Banne MPOU3BOIHON MPU MCCIIENOBAaHUH (DYHKIIHIA, TOCTPOECHUH TpaduKoB (IpocTenIme
ciyyan). Mcnonb3oBaHue CBONCTB (YHKUMH T@pU PEHIEHUH TEKCTOBBIX, (U3NYECKUX U
reoMeTpUYecKuX 3a1a4. Pemenne 3a1a4 Ha 3KCTpeMyM, HaX0XkK/1eHHEe HauOOJIbIIEr0 U HAUMEHbBILIETO
3HayeHui. [loHsTHe 00 ompenenéHHOM MHTEerpaje Kak IUIOIAAM KPUBOJIMHEHHOW TpameiuH.
®opmyna Hetotrona—Jleii6nuna. IlepBoobpaznas. [Ipunoxenus onpenenéHHOro HHTErpaia.

BepositHocTh M cTraTucTuka. Bpibopku, coueranus. bunomumanbhble kod¢dduuueHTsl. buHoM
Herorona. Tperonbuuk Ilackans u ero cBoiicta. OnpeneneHue U NpuMeEpPsI UCTIbITaHUN bepHymu.
@opmysia 1 BEPOSITHOCTU YHMCIA YCIIEXOB B cepuu HcnbiTaHuid bepnymnu. Marematnueckoe
OKHJIaHUE yucia YCIIEXOB B UCIIBITAHUN bepnymnm.
OcHOBHBIE TIPUMEPHI CIyYaWHBIX BETUYMH. MaTeMaThyecKoe OXKUJAHWE CIIYYalHOW BETUYMHBI.
HezaBucumocTb ciy4daiiHbIX BeIMYUH M coObITUH. IlpeacraBieHne o 3akoHe OOJBIIMX YUCEN IS
IIOCJIEIOBATEIIbHOCTH HE3aBUCHMBIX HCIIBITAHUN. ECTECTBEHHO-HAY4YHBIE IPUMEHEHHUs 3aKOHA
OO0JIBIINX YKCE.

VYriay0JeHHblii YPOBEHb

Auredpa. MHOrousieHbl OT OJHOW MEPEMEHHOW M MX KOpHU. Teopembl O pallMOHAJIBHBIX KOPHSIX
MHOTOWJIEHOB C MLEeJbIMH  Kodpduuuentamu. KomrmekcHble dYHMcaa M HMX TIeoMeTpHYecKas
uHTepnpeTanus. TpuroHomerpuueckas (Gpopma KOMIUIEKCHOTO uucia. ApudMeTnieckue IeiCTBUs
HaJ KOMIUIEKCHBIMU UYHMCIIAMHU: CIIO’)KEHHE, BBIUMTAHUE, YMHOXEHHE, neneHue. @opmyna Myaspa.
Bo3BezeHue B 11e1yI0 CTENeHb, U3BJI€UEHNE HATYpAIbHOT0 KOpHs. OCHOBHas Teopema anreopsl (0e3
JI0Ka3aTeNIbCTBA).

MaremaTuyeckuii aHaau3. OCHOBHblE CBOWCTBa (YHKIHMU: MOHOTOHHOCTh, HPOMEXYTKU
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BO3pACTaHMs U YOBIBaHUS, TOUKA MAaKCUMyMa U MUHUMYMa, OTPaHU4YE€HHOCTh (PYHKLUH, YETHOCTD U
HEYETHOCTh, NEPUOJUYHOCTh. DJIEMEHTapHbIE (DYHKIIMU: MHOTOYJIEH, KOPEHb CTETIEHU N, CTETIEHHas,
nokaszateibHas, JorapupmMuueckas, TpuroHomerpuueckue ¢yHkuuu. CBoHCTBa W TpaduKu
yieMeHTapHbIX (yHKuMi. I[IpeoOpazoBanus rpadukoB (QyHKIMI: NapamiesNbHblii HEepeHoc,
pacTsbkeHue (cKatue) BAOJIb OCed KOOpJIMHAT, OTpaKEHUE OT OCed KOOpJAMHAT, OT Hauajia
KoopAuHaT, rpaduku QyHKUui ¢ Momayiasmu. TpuroHomerpudeckue (GopMmysbl MNpUBEACHUS,
CIIO’KEHUSI, MpeoOpa3oBaHusl MPOM3BENEHUS B CyMMYy, (hopMyiia BCIIOMOTAaTEIbHOTO apryMEHTa.
ITpeoOpa3oBaHue BbIpa)ke€HUH, COAEPIKAILINX CTEIIEHHbIE, TPUTOHOMETPUYECKHUE, JIorapudmMudeckue
U TOKa3aTelbHble (PYHKIUHU. Pemenne cOOTBETCTBYIONUX ypaBHEHUH, HEPABEHCTB U UX CHUCTEM.
HenpepsiBHOCTh (QyHKIMU. [IpoMeEKyTKM 3HAKONOCTOSHCTBA HENpPEPBIBHOM (QyHKUIuU. Merton
uHTepBasioB. Kommnosunus ¢ynkumii. O6parnas ¢pynkuus. [lonsTie npegena nmocneaoBaTeIbHOCTH.
ITonartue mnpenena @yHkuuun B TOouke. Cymma O€CKOHEYHO yOBIBAaIOLIEH TIeoMeTpuyecKoi
nporpeccun. Meroa marematnueckod MHAYKUWU. [loHATHE O TPOM3BOIHON (PYHKIIMH B TOUKE.
dusnueckuil U reoMeTpUYecKuil CMbICI MPOU3BOJHON. [IpOoU3BOJHBIE OCHOBHBIX 3JE€MEHTAPHbBIX
GbyHKUIMH, TPOU3BOJHAS CIOXKHON (YHKIMH, Mpou3BoAHAs oOpatHoW (yHkumu. Mcmonb3oBanue
IIPOM3BOIHOM TPU HCCIIEAOBaHUM (YHKUMH, MOcTpoeHuM rpadukoB. lcrosnb3oBaHue CBOWCTB
(GYHKIMH TpU PEHICHWH TEKCTOBBIX, (PM3MUYECKMX M TEOMETPUYECKHX 3amad. Pemenwe 3amad Ha
HKCTPEMYM, Ha HaXOXAEeHUE HauOOJIbIIEro U HauMeHblIero 3HadyeHui. [lonsatue o6 onpenenéHHOM
WHTErpaJie KaK IUIOIIAJd KpuBOJWHEHHON Tpamenuu. @Dopmyna HerooTtona—JlelOnuna.
ITepBooOpazHasi. [Tpunoxenus OIpeIeNIEHHOTO UHTErpaa.

BeposiTHOCTh M cTaTHCTHKA. BeposTHOCTh U cTatuctuka. Beibopku, coueranus. buHomuanbHble
kodpdunuentsl. burnom Hprotona. Tpeyrompauk Ilackans m ero csoiictBa. OmpeneneHue u
npuMepsl ucnbiTanuii bepruymu. @opmyna a1st BEpOSITHOCTH YHCIIA YCIIEXOB B CEPHH MCIIBITAHUN
bepHymn. Marematudeckoe OXMIAHWE W JUCIEPCUS YHCIA YCIIEXOB B HCNBITAHUN bepHyIuu.
OcHOBHbIE TIPUMEPHI CIY4YalHBIX BeJIWYMH. MaremMaTHueckoe OKUAAHUE U JUCIEepPCHsl CIydaiHo
BermunHbl. He3aBucumele CJIyT-Iaf/'IHI)IG BEJIMYMUHBI U COOBITHA. HpeIICTaBJIeHI/Ie 0 3aKoHEe OOJIBIINX
YHCeN ISl MOCIEe0BAaTeIbHOCTH HE3aBUCHMBIX HCIBITaHUH. EcTecTBEeHHO-HAay4YHbIE MPUMEHEHHUS
3akoHa OomnbimX yuced. OIeHKa BEPOSTHOCTHBIX XapaKTEPUCTHK (MATEMaTHUYECKOTO OXKUIAHUS,
JMCTIEPCUN) CIYyYalHBIX BEJIMYHMH MO0 CTATUCTUYECKUM JaHHBIM. [IpescTaBienue o reoMeTpuyeckon
BEPOSATHOCTH. Perienne mpocTelmmx NpuKkiaHbX 3a/1a4 Ha TEOMETPUUYECKHE BEPOSTHOCTH.

I'eomeTpusi. ba3oBbIii YPOBEHD.

OCHOBHbBIE TIOHSITUSL CTEPEOMETpUM (TOYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO). AKCHOMBI
crepeoMerpun. Ilepecekaromuecs, napajuleabHbIC, CKPEIIMBAIOLIUECS IIPSAMBIE. YTOJI MEXIY
NpsIMBIMUA B TpocTpaHcTBe. [lepneHnuKymsipHOCTh MpSMBIX. PaccTosiHue OT TOYKHU JI0 MPSIMOM,
MEXy NapajUIeIbHBIMM IPSMBIMH, MEXAY CKpelMBarOMMKCS NpsMbIMU. [lapannensHoCcTs 1
MIEPIEHIUKYISIPHOCTD NMPAMON M IUIOCKOCTH. [Ipu3HaKy mapauieIbHOCTH U MEPIEHIUKYISIPHOCTH
IpsIMONM M IUIOCKOCTH. llepneHauKynsp M HakJIOHHasg. YTOJI MEXAYy MNPSMONH M IIOCKOCTBIO.
Paccrositnue ot TOUkM 0 MIIOCKOCTH. PaccTosHWe OT MpsAMOW A0 MapaJuieIbHOW €M MIIOCKOCTH.
[TapannenpHOCTh M NEPNEHIUKYISAPHOCTD IUIOCKOcTel. [Ipu3Hakyu U CBONMCTBA MapalljIeIbHOCTH U
MIEPIEHIUKYISIPHOCTH IUIOCKOCTEH. [IByrpaHHBINM yrosi, JIMHEMHBIM YroJl JBYIPAHHOTO YyIJIA.
PaccrosiHne Mexny mapamienbHbIMU IUIOCKOCTsAMH. [lapanmiensHoe npoektupoBanue. CBolicTBa
MapaIeIbHOr0 MPOEKTUPOBaHUSA. OpTOroHagbHas mpoekuus. [nomaae opToroHanbHON MPOEKIUU
MHOT'OYTI'OJIbHUKA. IlenTpansHOE IIPOCKTUPOBAHUE (mepcnekTusa). N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuK U €ro 3J€MEHTHI: BEpIIMHBI, peOpa, TrpaHu. [loBepXHOCTH MHOIOIpaHHUKA.
Pa3BepTtka. MHoOrorpanHbie yriibl. BbImykible MHOTOTpaHHUKH. [IpaBUIbHBIE MHOTOTPAHHUKHU
(Tetpasap, KyO, OKTadap, HWKocadap, W gonekadnp). Ceuenuss MHororpaHHukoB. KyO wu
napayuienenunen. [Ipu3ma u ee 271eMeHTHI: OCHOBaHUS, O0KOBBIE pedpa, BbICOTa, anodema, O0KoBast
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noBepxHOCTh. [IpaBuibHas npusma. [loctpoenune ceueHuit kyba, mapajuienenunena U MPU3MBL
[Tupamupa. Bepmuna, ocHoBaHue, OOKOBBIE pebpa, BbICOTa, amodema, OOKOBasi MOBEPXHOCTH.
[IpaBuibHasg nupamuzaa. Y ceueHnas nupamuaa. CeyeHus: ITMpaMupl.

Tena Bpamenusi. [loustus o tenax Bpamenus. Ock BpauieHus. [loHsTHE O MWIMHAPUYECKONW U
KOHWYecKoi moBepxHocTsX. [ummanp. OcHoBaHusi, oOpa3yoinas, BBICOTA, OChb, OOKOBas
MOBEPXHOCTh, pa3BepTka HuInHApa. CedeHus NpsAMOro HUWIMHJPA IIOCKOCTSAMH, HapauieIbHbIMU
ero ocHoBanuio wiu ocu. Konyc. Bepmmna, ocHoBanume, oOpasyromias, Oocb, BBICOTa, OOKOBas
MOBEPXHOCTh, PAJANYC OCHOBAaHHUS, pa3BepTka KoHyca. CedeHHs MPsIMOro KOHYCa IJIOCKOCTSMU,
MapajuIeIbHBIMHA €r0 OCHOBAHUIO HIIM MTPOXOJISAIIUMH Yepe3 ero BepimuHy. KacarenbHas mI0cKoCTh
K KoHycy. Yceuennslii konyc. [llap cdepa. Llentp, paguyc, nuamerp mapa u chepsl. CeueHue mapa
(cdeprr) miockoctsimu. Kacanme mapa (cdepsl) ¢ mpsimoit u rmiockocteio. Kacanue cdep.
Brcannbie u onricaHHbIe chepsl

Buasl aBu:kenuii B mpocrpancrse. [lapamiensHelii mepeHoc, CMMMETpusi( LIEHTpalibHasA, OceBasi,
3epkanbHas). [lonstue o paBeHcTBe ¢uryp B mpoctpancTse. [lonstue o momobum ¢uryp B
NPOCTPAaHCTBE. DIIEMEHTHl CHMMETPHH MHOTOTPAaHHHUKOB M KpPYIJIbIX Tel. IIpumepsl cummerpun B
OKPYKaIOIIeM MHPE.

O0bem u ero cBoiicTBa. ®opmyssl 00beMa MapajuieNenuIe i, MPU3MbI, upamuibl. Dopmyra
o0beMa IUIMH/Ipa, KOHYyca, mapa. OTHomeHne 00beMoB 1o100HbIX Tet. Ilnomans nosepxHocTu
MHOrorpaHiuka. Teopema o 60KOBOI OBEPXHOCTHU MPSAMON U HaKJIOHHOM Npu3Mbl. Teopema o
OO0KOBOI TOBEPXHOCTH MPaBUILHON NHpamMuibl. @OpMYIIbI IUIOIAAN TOBEPXHOCTHU LIMIUHPA,
KOHYyca, I11apa.

JlexkapToBbI KOOPAUHATHI B IpocTpancTBe. KoopanHaTel cepenunbl oTpe3ka. dopmyiia
paccTOsIHUS MEXIY ABYMS TOUKaMmH. Y paBHeHHE cdepbl. BekTopsl. Moaynb BekTopa. PaBeHCTBO
BEKTOPOB. CI105K€HNE BEKTOPOB U YMHOKEHUE BEKTOPA HA YHUCIIO. YTOJI MEXIY BEKTOPaMHU.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

TEMATUYECKHUM IUIAH
Homep Ha3Banue Tembl KosmnuecTBo
4acoB
10 kaace Aareopa
1 IloBTOpeHune marepuana 9 kiacca 7
2 JlelicTBUTENbHBIC YKCIIa 14
3 Crenennast GyHKIUS 17
4 ITokazarenbHast GyHKIMS 17
5 Jlorapupmuueckas pyHKIus 20
6 Tpuronomerpuyeckue GopmyJisl 28
7 Tpuronomerpuueckrue ypaBHEHUs] 1 HEPABEHCTBA. 24
9 HTorosoe nosropeHue 6
10 Pe3zeps 3
10 kaacc I'eomerpust
11 IToBTOpEeHne Marepuana 9 kiacca 3
12 BBenenne. AKCHOMBI CTEPEOMETPHH. 3
13 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN 15
14 [lepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 20
15 MHoOrorpaHHuku 17
16 IToBTOpenue kypca 10 kiacca 4
17 Peseps 6
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11 kiaacc Aaredopa
18 IToBTOpenune matepuana 10 kmacca 9
19 Tpuronomerpuueckue GyHKINU 10
20 [Tpon3BoHAs U €€ TEOMETPUUCCKUMA CMBICIT 23
21 [TpumMeHeHne Tpon3BOTHON K UCCIIEIOBAHNIO (DYHKIIMN 19
22 WuTterpan 18
23 KomOunaropuka 7
24 DeMEHTHI TEOPUH BEPOSITHOCTH. CTaTUCTUKA 10
25 IToBTropenwue. [loaroroBka K SK3aMeHy. 28
26 Pesepn 12
11 xkaacc I'eomeTpust
27 IToBTOpeHue kypca reomerpuu 10 knacca 2
28 BekTopsl B mpocTpaHCcTBE 8
29 MeToa KOOpAUHAT B TPOCTPAHCTBE 8
30 Hunmuuap. Konyc. Hlap 13
31 OOBembI TEN 11
32 [ToBropenue. [ToaroToBka kK sK3aMeHy 17
33 Peszepr 9

Cucrema OeHKH IVIAHNPYEMBbIX Pe3yJibTaTOB

Bospacratomue TpeGoBaHHMS K BOCIMTAaHMIO MOJIOJEKH, (POPMUPOBAHMIO y HEe YyBCTBA
OTBETCTBEHHOCTH, OpPraHU30BAaHHOCTU M JUCUUIUIMHBI TPEOYIOT PELIUTEIBHOIO HCKOPEHEHUS
MposiBJICHUs popMau3Ma B OIICHKE 3HAHUH YJalIuXcsl, PEOI0JICHUS TPOLEHTOMAHHH.

OObeKTHBHAsI, IPABHJIbHAS U CBOCBPEMEHHAs OL[CHKA 3HAHUI, YMCHUI U HABBIKOB yYaIUXCsI
uMeeT OoJbIIOe BOCIHUTATEIbHOE 3HaueHHe. OHa CIOCOOCTBYET IOBBIMICHUIO OTBETCTBEHHOCTH
HIKOJILHUKOB 33 Ka4e€CTBO yueObl, COONIIOJICHUIO yueOHOM, TPYA0BOM, OOLIECTBEHHON TUCLUILINHBI,
BbIpabaThIBaeT TPeOOBATEIBHOCTh yYalllUXCsl K cebe, MPaBWIbHYI0 MX CAMOOILIEHKY, YE€CTHOCTb,
npaBaAUBOCTh. [Ipy OIleHKe 3HAHUIT yYUTEeNeM YUUTHIBAIOTCS HX IIyOHMHA M IPOYHOCTD, IPOBEPSAETCS
YMCHHUEC MIKOJIBHUKOB CBO60]1HO M BIIOJIHE CO3HATCJIBbHO IIPHUMCHATH H3y‘IaCMI)II>'I TCOpCTI/I'-IGCKI/Iﬁ
MaTepual Py pelieHHH KOHKPETHBIX YUE€OHBIX U MPAKTUYECKHX 3a/]1a4, IPU CO3JIaHUU COOCTBEHHBIX
BBICKa3bIBAaHUN B YCTHOW WM NUCbMEHHOW (hopMe; yMEHHEe Hu3Jaratb CBOUM MBICIU CBS3HO,
JIOTMUYECKH TOCIIeIOBATEIFHO, IPAMMATHYECKH MPABUIIBHO.

«HopMBI O1IEHKH...» TpU3BaHbl 00eCcTIeYrBaTh OAMHAKOBbIE TPEOOBAHUS K 3HAHUSAM, YMEHUAM
Y HaBbIKaM yyallMxcs Mo MareMaruke. B HMX ycTaHaBnuBaroTcs: 1) ennHble HOPMAaTUBBI OLIEHKU
3HaHUM, yMEHUIl U HaBBIKOB; 2) 00bEM DPA3IUYHBIX BHJIOB NMHUCBMEHHBIX PabOT; 3) KOJIMYECTBO
OTMETOK 32 Pa3JIUYHbIe BUbI MUCbMEHHBIX Pa0oT.

O1neHMBaKOTCS TOJNBKO TaKHe 3HAHUS, YMEHUS M HABBIKM YYaIMXCs, HaJ KOTOPHIMH OHHU
paboTtanu nin paboTaroT K MOMEHTY IPOBEPKH.

[IpoBepka 3HaHWN, YMEHUNW W HABBIKOB MOKET MPOBOAUTHCS KaK C IEIBI0 ONMPEACICHUS UX
c(hOPMUPOBAHHOCTH MO 3TaraM oOydeHHus (TeKyIIUd KOHTPOJb), TaK M JJIS TOJIBEJCHHS HTOTOB
paboThI 3a TOJ] (MTOTOBBIN KOHTPOJIH).

C LECJIBIO MOBBIICHUA OTBETCTBCHHOCTHU YyYalllUXCA 3a KAYCCTBO 3HAHHH YUYUTCIIb, BBICTABJIAA
OLICHKY, HC TOJIBKO O6T>}IBJ'I}ICT, HO M OOBSCHSET €€. ITO OTHOCUTCS K OIICHKAaM KaK 3a YCTHBIC OTBCTHI,
TaK 1 3a BC€ BUAbI IMCbMCHHBIX pa60T.
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YpoBeHb 3HaHMN yuamuxcs Mo mareMatuke B 10—11 knaccax ycraHaBIMBAaeTCs IyTEM
YCTHOTO Ompoca (3HaHHEe MIPABUJI, ONPEAETICHUN, AITOPUTMOB Ul PELICHUs IPAKTUYECKUX 3a1a4) U
BBINOJIHEHUS Pa3IMYHbIX YIIPAKHEHUH.

Ouemca YCTHBIX OTBETOB YYalquxcs
OTtBer OIIEHMBAETCSI OTMETKOM «5», €CJIM YYCHHK!

- TIOJTHO PacKpbUI co/Iep)KaHNe MaTepraia B 00beMe, IPeayCMOTPEHHOM IPOTrPaMMOii M yUeOHUKOM;
- M3JI0KWJI MaTepHall FPaMOTHBIM SI3BIKOM, TOYHO HCIOJb3Ys] MATEMATUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, B OIIPEAECICHHOM JOTHYECKOMN MOCIEN0BATEIbHOCTH;

-MPaBUJILHO BBITIOJHWII PUCYHKHU, YEPTEKU, TpadUKH, COMMYTCTBYIOIINE OTBETY;

-[I0Ka3aJl YMEHUE WJUIFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMM, IPUMEHATH €€ B HOBOU
CUTYaIlMH MPY BHIMOIHEHUH [IPAKTUUYECKOTO 33 JaHuS;

-IPOJIEMOHCTPUPOBAJI 3HAHHE TEOPHH PaHEe U3YUYEHHBIX COMYTCTBYIOIINUX T€M, CPOPMUPOBAHHOCTh
U YCTOMYMBOCTH MCIIOIb3yEMbIX [IPH OTBETE YMEHUHN U HABBIKOB;

-0TBEYaJl CAMOCTOSITENIbHO, 0€3 HaBOASILIUX BOIIPOCOB YUUTES;

BO3MOXKHBI OJIHa — IBE HETOYHOCTHU MPHU OCBEILIEHNE BTOPOCTEIICHHBIX BOIIPOCOB MJIM B BBIKJIAIKAX,
KOTOPBIC YUCHUK JICTKO UCIIPABUJI ITOCJIC 3aMCUaHUA YUUTCIIA.

OTBeT OLEHUBAaETCH OTMETKOM «4», €CIM YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLIEHKY
«5», HO TIpH 3TOM UMEET OJIUH U3 HEJAOCTATKOB!

-B M3JIOKCHUHN OOIMYyHICHBI HeOOIbIINE HpOGCHI:I, HC HMCKAa3UBIIHUEC MATEMATHYCCKOC COACPIKAHUC
OTBCTA,

-AO0IMYHICHBI OJIUH — JIBa HCA0YCTA IMPU OCBCIICHHUU OCHOBHOT'O COACPKaHHA OTBETA, UCITPABJIICHHBLIC
IMMOCJIC 3aMCUYAHUS YUUTCIIA,

-AOITYHICHBI omnOKa uim 6osee ABYX HECAOYCTOB IIPpU OCBCIICHHNHU BTOPOCTCIICHHBIX BOIIPOCOB HUJIU B
BBIKJIAIKAX, JICTKO UCHPABJIICHHBIC ITIOCJIC 3aMCUYaHUA YUUTCIIA.

OtMeTKa «3» CTaBUTCS B CICAYIOIUX ClIy4dasX:

-HETOJIHO PACKPBITO COJEpKaHHE Marepuana (coaepikaHue H3JI0KEHO (parMeHTapHO, HE Bcerja
IIOCJIEI0BATENbHO), HO MOKa3aHO oOliee MOHMMaHHE BOIPOCAa U IMPOJAEMOHCTPUPOBAHbl YMEHUS,
JOCTaTOYHBIE Il YCBOCHHUS ITPOTPAMMHOI0 MaTepuaa;

-MMEJIUCh 3aTPyIHEHUS UM JOMYIIEHbI OIMOKY B ONPEEIEHNN MaTeMaTHYECKOW TEPMUHOJIOTHH,
4epTeXkax, BBIKJIAKAX, HCIIPABJICHHBIE [10CJIE HECKOJIIBKUX HABOASIUX BOIIPOCOB YUUTENS;

-Y4EHMK HE CTIPaBUJICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYaIlMU MTPH BBITTIOJHEHUH IPAKTHUECKOTO
3aJJaHMs, HO BBIMTOJIHWII 331aHUs1 0053aTENIbHOTO YPOBHS CI0KHOCTHU IO JAHHOU TeMe;

-pU  JOCTaTOYHOM  3HAHUM  TEOPETUYECKOTO  MaTepuana  BbIABIEHA  HEJAOCTaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OTMeTKAa «2» CTaBUTCS B CICAYIOIUX ClIy4dasX:

-HE PacKpBITO OCHOBHOE COJ/IEpP)KaHUE YIeOHOTO MaTepuaa;

-00HapyKCHO HE3HAHUE YUCHUKOM OOJIbIICH WM HanOoJiee BAKHOW YacTH yUeOHOTO MaTepuana;
p1{0)13%11(51512% OIIMOKH B OMpeCaACICHNN HOH?ITI/Iﬁ, IIpu  HUCIOJb30BaHUHA MaTeMaTHYECKOU
TEPMUHOJIOTHH, B PUCYHKAX, UePTEkKax WK rpaduKax, B BBIKJIAJIKaX, KOTOPIC HE HCITPABIICHBI MTOCTIC
HECKOJIBKMX HAaBOJAAIINX BOIIPOCOB YUUTCIIA.

Orenka («5», «4», «3») MOKET CTaBUTHLCS HE TOJIBKO 3a €MHOBPEMEHHBIN OTBET (KOTJa Ha
MIPOBEPKY MOATOTOBKH YYEHHUKA OTBOJUTCS OINpPENEICHHOE BpPeMs), HO M 32 pacCpeOTOUYCHHBIN BO
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BPEMEHH, T. €. 32 CYMMY OTBETOB, JAaHHBIX YUEHUKOM Ha NIPOTSIKEHUH YPOKa (BBIBOJUTCS IOYPOUYHBIN
0asu1), MpHU yCIOBHUHU, YTO B MPOLECCE YpOKa HE TOJBKO 3aCIYIIMBAIMCh OTBETHI y4alllerocs, HO U
OCYILIECTBIISIACH IIPOBEPKA €0 YMEHUSI IPUMEHATh 3HAHUS HA ITPAKTUKE.

OueHka NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OTBeT oleHUBaeTcs OTMETKOM «5», ecln:

-paboTa BBINOJIHEHA [TOJIHOCTBIO;

-B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUH PEIICHUS HET IPOOEIOB M OMHNOOK;

-B PEUIEHUH HET MaTeMaTH4eCKHUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTb, OMMCKA, KOTOpas He
SBIISICTCA CJIEJICTBHEM HE3HAHMS WM HEMIOHMMAaHUs y4eOHOro MaTepHana).

OT1MmeTKa «4» CTaBUTCS B CICAYIOMIUX CIydasK:

-paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMSI IIarOB PELICHHUS HEAOCTATOYHBI (€CIIU YMEHUE
00OCHOBBIBATh PACCYKICHUS HE SBJISLIOCH CIICITUATBHBIM O0BEKTOM ITPOBEPKH);

-IIOMYIIEHBI OJIHA OIMIMOKA WM €CTh JBa — TPU HEI04ETa B BHIKJIAJKAaX, PUCYHKaX, YepTex ax WU
rpadukax (eciiv 3T BUJIbI padOT HE SABJISUIUCH CTICIIHAIIBHBIM 0OBEKTOM MPOBEPKH).

OtmeTKka «3» cTaBUTCS, €CIIN:

-JomynieHo 0ojee 0THOM OMIMOKHM MM OoJiee IByX — TPeX HEJOYETOB B BBIKJIAJIKAX, YEPTEKAX WIH
rpadukax, HO 00yJaroIUics 00a1aeT 00s3aTeILHBIMI YMEHUSIMU TI0 TIPOBEPSEMOI TeMe.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

-JIOTYIIEHBI CYIIECTBEHHBIE OITMOKH, MTOKAa3aBIlIKe, YTO 00yJaIOMUKcs He 001a1aeT 00s3aTeIbHBIMU
YMEHHUSIMU T10 JAaHHOW TEME B IIOJIHOM Mepe.

Yuurtear MOXKET IHOBEICUTH OTMCTKY 3a OpI/IFI/IHaHI)HI)II\/’I OTBET Ha BOIPOC HIU OPUTHHAIBHOC
pelieHre 3aJadd, KOTOpble CBHUJIETENBCTBYIOT O BBICOKOM MAaTeMAaTUYECKOM  Pa3BUTHH
oOydJaromierocsi; 3a pelieHre OoJee CIOXKHOM 3aJayd WM OTBET Ha OOJee CIIOXKHBIM BOMPOC,
MpenoKeHHbIe 00ydJaromeMycsi TOMOTHUTENBHO TIOCJE BBIMOJHEHUS UM KaKUX-THOO JIpYyrux
3aaHUM.

[Ipu ouileHKe 3HaHUM, YMEHUN U HaBBIKOB OOyYaIOUIMXCS CIEAYeT YUUThIBaTh BCE OLIMOKU (TpyObie
U HEerpyOble) ¥ HEeT0UETHI.

I'py0bIMHU CUUTAIOTCS OIINOKU:

-HC3HAHUE ONPCACICHUA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKESHUH TEOpHHU,
HC3HAaHUC (I)OpMYJ'I, O6H_ICHpI/IH}ITBIX CHMBOJIOB 0003HAYCHUM BCJIMYMH, CAUHUL X U3MCPCHUS,
-He3HAHNE HaUMCHOBAHMM CANHUI UBMCPCHUAA,

-HCYMCHHUC BbBIACINUTL B OTBETC I'NIABHOC,

-HCYMCHUC NMMPHUMCHATH 3HAHUSA, aJITOPUTMBI JJIA pECIICHUS 3a1a4,

-HCYMCHHUC NCJIaTh BBIBOABI U O606H_[CHI/IH;
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-HEYMEHHUE YUTATh U CTPOUTH TPaAPUKH;

-HCYMEHHUE T0JIH30BaThCSI IEPBOMCTOYHHKAMH, YICOHUKOM M CIIPAaBOYHUKAMHU;
-IOTEPsI KOPHS WM COXPAHEHUE TTOCTOPOHHETO KOPHS;

-orOpackiBaHue 6€3 00BICHEHHI OJTHOTO U3 HUX;

-paBHO3HAYHBIC UM OIINOKHU;

-BBIYHCIIUTEIbHBIE OIIMOKH, €CJIM OHH HE SIBJISIOTCS OIKMCKOM;

-JIOTUYECKHUE OIINOKH.

K Herpy0ObIM ommbkam cieayeT OTHECTH:

-HETOYHOCTh (POPMYITUPOBOK, ONpPENEICHUH, MOHATUH, TEOpHi, BBI3BaHHAs HENOJHOTOW OXBara
OCHOBHBIX IIPU3HAKOB OIPEIEISIEMOrO IMOHATUSA WM 3aMEHOM OJHOIO - ABYX W3 3THUX IIPU3HAKOB
BTOPOCTEIICHHBIMY;

-HETOYHOCTb Irpauka;

-HEPALMOHAJIBHBI METOJX PEIICHUS 3aJa4d WIM HEJIOCTaTOYHO IIPOJyMaHHBIM IUIaH OTBETa
(HapyIIeHue JIOTUKH, T0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMM);
-HEepalMOHAJIbHbIE METO/Ibl Pa0OTHI CO CIIPABOYHOU U APYroil TUTEPATypOii;

-HEyMEHUE pellaTh 3a/1a4M, BBIIOJIHATh 3a/1aHUs B 00LIEM BUJIE.

Hepouyeramm sBJISIIOTCS:

HEpalMOHAIbHBIE TPUEMBl BBIYHCICHUH M TpeoOpa3oBaHMil; HEOPE)KHOE BBHIOJHEHHE 3aIMCEH,
yepTexkeil, cxeM, rpaduKoB.

BhoiBeaeHHe HTOTOBBIX OLIEHOK

3a nojyrogue u y‘le6HBIfI IoJ CTaBUTCs UTOroBasa OLICHKA. Omna sBnsercs GHHHOﬁ " 0TpaxacT
B O606HI€HHOM BHUJC BCC CTOPOHBI NIOATOTOBKHU YYCHHKA 10 MATCMATUKE. YCBOCHHUEC TCOPCTUICCKOI'O
MaTepuraia, OBJIaACHUC YMCHUAMU IPUMCHCHUS TCOPECTUUCCKOI'O MaTCpHraia IPUMCHSATDH K pCHICHUIO
MNPaKTUYICCKUX, UCCIICAOBATCIIbCKUX 3a/lay.

Peanm3zanust nporpamMMsl B yCJI0BUSIX 00y4eHHS ¢ UCIIOJIb30BAHUEM
AMCTAHIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOT Uil

OOy4eHne yyamumxcsi OCYIIECTBISIETCS B OYHOW (opMe ¢ NPUMEHEHHUEM JWMCTAHIIMOHHBIX
TeXHOJOTU#. J{J1st opranu3aiuu 00y4eH sl C UCIIOJIb30BAHUEM TIOPTAJIOB JUCTAHIIHOHHOTO O0YYCHHSI
YYUTEISIMH IPUMEHSIOTCSI PEKOMEH/IOBAHHBIC MCTOYHHUKH:
IMopran nucranuuonHoro odydyenus (http://do2.rcokoit.ru) -
-COJIEPKUT YIOOHBIE TECTHI;
- JlaeT BO3MOXKHOCTh YYHMTENI0O KOMMEHTHPOBaTh pabOTy yYCHHKA, YKa3blBaTh Ha OLIMOKH;
-IOCTYT K 33JJaHUSIM OTKPBIT B JTF000€ BpeMms;
- 3aJIaHKs TTOpTAJia CBSI3aHbI C YIPAKHEHUSIMHU B yUeOHUKE, TOMOIHSIIOT HX, 00Jer4aroT paboTy
yUaImuMcsl.
Poccmiickass  dnexkTponHas  mkosaa. https://resh.edu.ru/ - sto  uHbGOpPMAMOHHO-
oOpa3zoBarenbHas cpeqia, O0beANHSIONMA YICHUKA, YIUTEIS, POAUTEIS U OTKPBIBAIOILAS PaBHBIN
JIOCTYII K KaY€CTBEHHOMY 00IIIeMy 00pa30BaHHIO HE3aBUCUMO OT COIMOKYJIbTYPHBIX YCIIOBHIL:
- IporpamMMa MOJHOCTBIO COOTBETCTBYET (pelepaibHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM
crangaptam, Becepoccuiickum mpoBepodHbIM paboTam, sk3ameHaM B popme OI'D u EI'D;
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- A0CTyll K JOIOJHUTCIIbHBIM HWHTCPCCHBIM MaTCpHaiaM (HaHpI/IMep, MOKHOM IMOCMOTPCTH
(bUITBM WITH TIOCETUTh BUPTYAIBHBIN My3€il);

-yI00HBIC HHCTPYMEHTBI O0yUCHUSI.

Google Kiacc — 6ecriiaTHbIi BeO-cepBHUC:

- yYaIuecs MojaydyaroT 3aJaHus OT YIUTENeH, OCYIECTBISIeTCS 00paTHAas CBSI3b C yYaIllUMUCS;

- IPEIOCTaBISET BO3MOXXHOCTh KOMMEHTHPOBATh BBHITIOJHEHHE 3aJaHUM JE€TbMH, MOCTABHUTH
OIICHKY;

- TOCTYITHO MPOBECHUS IPOBEPOUYHBIX pabOT, TECTOB C OH-JIAHH pe3y/IbTaTaMu;

- yuamuecsi paboTaloT cCaMOCTOSTENbHO, 6€3 MOMOIIU POIUTEIICH;

- IPEIOCTABIISIETCS BOBMOKHOCTh PabOTHI C TeaedoHa.

Hudopypox https://infourok.ru/.

- ydaluecs Mojay4yaroT 3aJaHusl OT YUUTeNel, OCyIecTBIsieTcs 00paTHasl CBSI3b C yYalllUMUCS;

- OpeaoCTaBsI€T BO3MOXKHOCTb KOMMCHTHPOBATH BBLIITOJIHCHHUC SaIIaHI/Iﬁ JCTbMH, ITOCTAaBUTh
OLICHKY;

- JIOCTYITHO MPOBEACHUS IPOBEPOUHBIX padOT, TECTOB C OH-JIAH PE3yJIbTaTaMMU;

- ydaiquecs: paboTaloT CaMOCTOSITENIbHO, €3 TOMOIIU POIUTEIIEH;

- PEIOCTABJISIETCS] BO3MOXHOCTH pabOTHI € TeseoHa.

SAxaacce https://www.yaklass.ru/.

-B pazaene «IIpenMeTs» ecTh BCs HE0OXO0AUMasi TEOPHsL, YTOOBI YYCHUKH MOTIIH OOpaTUTHCS 32
CIIPABKOM

- B «Penakrope mpenMeroB» Bbl MOXKETE pa3MeIlaTh COOCTBEHHBbIE y4YEOHbIE MaTepHalbl U
3aJlaHusl, B TOM YHCJIE METalpPEIMETHBIC

-CCJIM YYCHUK BBIIIOJHUII 3aJaHUC HCIPABUIIBHO, €EMY IIOMOT'YT «IIarn pemicHus». Cucrema
BBIIACT TOJIPOOHOE OOBSCHEHUE aNrOpUTMa PEIICHHs, a TOoCe MPEAJIOKUT CAeNaTh HOBOE
yIpaXHEHUE — TSI OTPAOOTKH ¥ 3aKPEIUICHUS] MaTepralia

IHopTajs MoAroTOBKH 00y4alIIMXCA K TOCYJapCTBEHHOW HMTOroBoil arrecramum “‘Pemry
EI'D” (https://ege.sdamgia.ru/), “Pemry OI'” (https://oge.sdamgia.ru/) -

OecriaTHBINA OHJIAIH CEpPBUC, TOCTYITHBIM BCEM MOJIb30BATENSIM HHTEPHETA:

- TMO3BOJIICT YYCHUKAM U CTYACHTAM 0e3 OFpaHI/IIIeHI/IIZ MMPpOXOAUTH PA3HOYPOBHEBLIC 3a/laHUS U
yKe 3apaHee 3apaHee COCTAaBICHHBIE KOHTPOJIBHEIE,

- COJICPKHT KaTaJIoT 3aJJaHui 110 TeMaM;

- MPEAOCTABISIET BO3MOXKHOCTh LIEHTPATU30BAHHOTO KOHTPOJSI YPOBHS MOJATOTOBKU YUYaIIUXCS
JUISL YYUTEIIEH;

- COJIEPKUT CIIPABOYHBIC CBEJCHHUS 110 TIPEIMETY.

Zoom (https://lzoom.us/) - mpoctas u Haae)kHas oOnayHas TIATOPMY U BHIACO- H
ayTuOKOH(EpEeHIICBS3H, YaTOB M B€O-CEMHUHAPOB . YUalluecs MOTYT 3aX0/IUTh Ha MIaTdopMy Kak
C KOMITBIOTEPA UJTW TUTAHIIIETa, TAaK U ¢ TenedoHa.

®opmMbl IpOBeeHN 3aHATHH ¢ Hcnoab3oBanueM JOT

CuHxpoHHbI (OH-7MallH oOyuyeHue): KOMMYHMKAIUS IPOUCXOIUT B pEalbHOM BpPEMEHH, IO
pacrucaHuio, NpUOIMKEHHOMY K OOBIYHOMY

ACHMHXPOHHBIN: ydJanyecs NOJIy4aroT MaTepHaIbl JJI1 CaAMOCTOSTEIBHOTO M3YyYEHHUs, JOMAIHHE
3aJJaHMs, TECTHl I10 aJIbTEPHATUBHBIM HMCTOUYHUKAM (yuyeOHUKH, pabodne TeTpaau U T.I.). 3adaHus
BBICBUIAIOTCSl yYaIUMHUCA K ONPEAEIEHHOMY CPOKY IpPHU IOMOIIM CPEACTB KOMMYHHUKAIIMM C
00paTHOM CBS3bIO: MIOYTA, YaT, COLMAIBHBIE CETH, YIEKTPOHHBIN THEBHUK.

B3anMozeiicTBre ¢ yqamuMuCsa U UX poauTessiMu npu ucnosibdoBanuu JIOT ocymiecTBisiercss Ha
OCHOBE HCII0JIb30BaHMsI BO3MOKHOCTEH COIMAJIbHBIX ceTel (B KOHTAKTe, BaTcam M Jp), CEPBHCOB
Classroom, Zoom. I1pu OTCYTCTBHH JIEKTPOHHBIX CPEJICTB Y YUAIIUXCS ISTH PabOTAIOT P TTOMOIIIN
aJIbTEPHATUBHBIX UCTOYHUKOB OOYUYEHHSI.
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I''T".JleButac. «MaremaTudyeckue IUKTaHTBHL. AjnreOpa W Havana aHanmza.7-11 xiacc.
Hunaktuyeckue marepuainbi» M., «Mnekca»,2006.
I'puropseBa I'.U.. «Anrebpa u Hauana ananuza.ll kiacc: MoypouyHoOe MJIAHUPOBAHUE IO
yuebnuky 1. A. AnmumoBan.ap. 1 momyronuey».Bonrorpaa. Yaurens,2008.
I'puropseBa I'MIM. «Anrebpa u Hauana aHanuza.ll kiacc: moypo4Hoe MJIaHHUPOBAHUE IO
yueOHuky 1. A.AnumoBau.ap. 2 nonyroauey.Bonrorpaa. Yuurens,2008.
H.A.Kum. « Anrebpa u Hauana maTeMaTHuecKoro anamuza.7-11 kmacc , pa3BépHyTOe
TeMaTuueckoe rianuposanue. Jlunusg L. A. Anumoa».Boarorpan. Yuunrens,2010.
M.N.1Ta0ynun u ap. « Anrebpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa. Jlumaktuyeckue
Marepuaibl. 1 1kmacc. bazoserit yposenb».M.IIpocsemnienne.2010
EpmoBa A.T".,T'ono6opoasko B.B. « CamocTosiTenbHbIe 1 KOHTPOJIbHBIE PabOTHI 10 anredpe

u HavanaM aHanuza g 10-11 knacca»n.M.WUnekca, 2005.
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