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IlosscHUTe/IbHAA 3aIUCKA

PaGouas nporpamma yueOHoro kypca mamemamuxu 10 — I IxnaccoB_(Mamemamuka:
aneebpa u Hayaia Mamemamuiecko2o ananusda. Mamemamuka.: eeomempus) COCTaBlIeHa HA

OCHOBC CJIICAYIOIINX HOPMATHBHO-IIPABOBLIX JOKYMCHTOB!:

l.

6.
7.

denepaabHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTOCTAHAAPTA CPEAHETOOOIErO
oOpa3zoBanus mno wmarematuke (IIpukxa3 MunuctepcTBa 00pa3oBaHUs W HayKu
Poccuiickoit ®enepanun orl17.05. 2012 1. Ne 413 «O6 ytBepxkaeHuu peaepaibHOro
rocyAapCTBEHHOTO 00pa3oBaTeIbLHOTO cTaHjaapra CPEIIHETO o011ero
oOpa3zoBanus»(3apeructpupoBano Muntoctom PO 07.06.2012 r. Ne 24480), B pen.
[TpukazoB Munucrepcta o6pazoBanusi u Hayku PD ot 29.12.2014 r. Ne 1645, ot
31.12.2015 r. Ne 1578, o1 29.06.2017 r. Ne 613);

. 3akona Poccutickoit ®enepanuu «O6 odpazoBanuu B Poccuiickoit denepannm» ot

29.12.2012 Ne 273-@3 (cT. 7.9.32);

. cDCI[CpaJ'IBHOFO MMCPCHHA y‘{e6HI/IKOB, PCKOMCHAYCMBIX K HCIIOJIB30BAHUIO

npu peanuzaiuu AMEIOIINX rOCYyJIapCTBEHHYIO aKKpeIUTAIUIO
o0pa3oBaTebHBIX MPOrpaMM HadaJbHOrO OOIIEero, OCHOBHOTO OOIIIETo,
cpeaHero obmero oOpa3oBaHus, YTBEPKICHHOTO MpUKa3zoM MuHHCTEPCTBA
npocsetieHus Poccuiickoit @enepannu ot 28.12.2018 Neo 345;

. ObpazosarenpHoit nporpaMmmbl MBOY «Jlapssikckas CII» nHa 2022-2023 y4ueOHbIi

rof;
VYyebnoro miana I'bBOY MBOYVY «Jlapssikckas CII» na 2022-2023 yueOHBbIN rox;
['ogoBoro kanenaapHoro yue6Horo rpaduxa Ha 2022-2023 y4eOHbIH TO;

ABTOPCKHUX MPOTPaMM:

1) cpeoneco obweco obpazosanus no aneedpe u HAUAIAM MAMEMAMULECKO20 AHANU3A O
yuawuxcsi obweodbpazosamenvuuix yupedcoenuti 10 - 11 knaccos (aemopwi: FO.M. Konseun, M. B.
Tkauesa, H. E. @®edoposa, M. U. [llabynun, cocmasumens T. A. Bypmucmposa, M.: [Ipoceewenue,
2020)

2) cpeoneco obweco 0bpazoanus no eeomempuu Ol Y4awuxci o00uweoopaz08amenbHulxX
yupescoenutl 10— 11 knaccoe (asmopul.: JI.C. Amanacan, B.®. Bymyzosa, C.b. Kaoomyesa, 3.1
THosnax u U.U. FOouna, noo peoakyueu akaoemuxa A. H. Tuxonosa, M.: Ilpoceewenue, 2020)



Craryc 10KyMeHTa

PabGouass mnporpamma yueOHoro mpeamera «Marematuka» (Maremaruka: anreOpa U Haudaia
MaTeMaTH4ecKoro aHainu3a. MaremaTuka: reomerpus.) (namee PaGouas mporpamMma) opHEeHTHMpOBaHAa Ha
yaammxcs 10 - 11 kmaccoB u coctaBieHa Ha ocHOBe (DyHIAMEHTAIBHOTO sIpa COJEp)KaHUs OOIIEro
oOpa3zoBanusi u TpeboBaHWil K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00II€00pa3oBaTEIbHON MPOrpaMMBI
OCHOBHOTO 00ImIero o0pa3oBaHHs, IPEICTaBICHHBIX B DenepalbHOM KOMIIOHEHTE TOCYAapCTBEHHOTO
00pa30BaTeNbHOIO CTaHAAPTA CPEAHET0 0Opa30BaHMS.

Maremarndeckoe 00pa3oBaHUE SBISIETCS OO0s3aTENBPHOM H HEOTHEMJIEMOW YacThl0 OOIIETo
o0pa30BaHMs HAa BCEX CTYMEHSX LIKOJIBI.

PaGoune mporpammel cpemHero (mosHOro) oOIIero oOpa3oBaHus 1O aidredOpe W Hadajgam
MaTeMaTUYECKOTO aHaJlM3a U T€OMETPHUH COCTaBIICHBI Ha OCHOBE (DyHIAMEHTAJIBHOTO spa COACPIKaHUS
oOpaszoBanus u TpeboBaHul, Kk pe3yjabTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbI CPEIHETO
(momHOTO) 001IeT0 00pa30BaHMs, MPEICTABICHHBIX B DefepaqbHOM TOCYAapPCTBEHHOM 00pa30BaTEIHbHOM
CTaHgapTe cpeaHero (MOJIHOro) ooOmero odpazoBaHus. B HeW Tak K€ yYHUTHIBAIOTCS OCHOBHBIC HJICU U
nonoxxeHus [Iporpammel pa3zButust U GOpPMUPOBAHUS YHUBEPCATBHBIX YUECOHBIX ICWCTBUU ISl CPEITHETO
(momHOTO0) 00I11IeTO 00pa30OBaHUSI.

eab n3yyeHuss Kypca MAaTeMaTHKHU
o0y4eHrne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIPABJICHO HA JIOCTIKEHHE CIICAYIOIINX Ue1ell:

6 HAnpaeIeHUU TUYHOCMHO20 PA3BUMUSL:

«YPpoK — 3T0 0011IeHNe, a He MPOCTO PadoTa, ITO HCKYCCTBO, 2 He TOJbKO Y4eOHOe 3aHATHE, )KH3Hb, a

He yacol B pacnucanum» E. H. Uabun.
BOCIIUTAHUE CAMOCTOSATEIBHOCTH JINYHOCTH, CIIOCOOHOW OPHEHTUPOBATHCS B OOIIECTBEHHOM,
SKOHOMMYECKOM U KYJIbTYPHOU KU3HU OOIIECTBA;
(bopMUpOBaHHE TPAKIAHCKO-TIATPHOTHIECKOTO CO3HAHUS, HPABCTBEHHOM TIO3HIINY;
(dbopMUpOBaHHE OTHOLICHHS IIKOJIBHUKA K MUY, CBOEMY B HEM MECTY, K JIFOJISIM, OCO3HaHUE ce0s,
CBOMX BO3MOKHOCTEH;
(dbopMuUpOBaHHE TPEACTABICHAN O MAaTEeMaTHKE KaK YaCTH MUPOBOM KYJIbTYPHI H O MECTE MaTEMaTHKH
B COBPEMEHHOH IMBWIJIM3AIINH, O CITOCO0AaX OMUCAHUS HA MAaTEMAaTHYECKOM SI3bIKE SIBIICHHUI
pearbHOr0 MHpAa;
pa3BUTHE JOTHYECKOTO U KPUTHUECKOTO MBIIUICHUS, KYJIBTYpBl PEUH, CIOCOOHOCTH K YMCTBEHHOMY
AKCTICPUMEHTY;
(dbopMupoBaHHE MHTEIUIEKTYaIbHONH YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K TIPEOIOTICHHIO
MBICTIUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OITBITA;
BOCIIUTAaHUE KaYeCTB JIMYHOCTH, 00ECTICYMBAIOIINX COIMATBHYI0 MOOMIIBHOCTH, CIIOCOOHOCTD
MPUHAMATH CAMOCTOSITEIIbHBIC PECIICHHS,
(dbopMHUpOBaHHE KAYEeCTB MBIIUICHHSI, HEOOXOIUMBIX JUIS aallTAIIMA B COBPEMEHHOM
MH(OPMAIIMOHHOM OOLIECTBE;
pa3BUTHE HHTEpeca K MAaTEMaTHIECKOMY TBOPUECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEIH;

6 MemanpeomMemHoM HANPABIEeHUU:
pa3BUTHE MPEICTABICHUH O MaTeMaTHKE KaK (JopMe OMMCAHUs U METOE MTO3HAHUS
JEeWCTBUTEIIEHOCTH, CO3/IaHUE YCIIOBHI JUIsI IPUOOPETEHHUS ONBITA MATEMATHIECKOTO
MOJICIIMPOBAHUS,
(dbopMupoBaHe 00X CIIOCOOOB UHTEUIEKTYAIbHOU I€ATEIbHOCTH XapaKTEPHbIX ISl MATEMAaTUKU
U SIBJISTFOIITUXCST OCHOBOM ITO3HABATENILHON KYJIBTYPbI, 3HAUUMOH JUTS pa3IMYHbIX cep YeT0BEUECKON
NESATeIbHOCTH;

6 NPeOMemHOM HANPAGIeHUU:

OBJIa/ICHUE MAaTEMATHUECKUMK 3HAHUSIMHA U YMEHHUSIMH, HEOOXOIUMBIMU JUTSI TPOIOIDKEHHS
00pazoBaHMs, U3YUEHHS] CMEXKHBIX JUCIUIUINH, TPUMEHEHUS B TOBCETHEBHOMN KU3HHU;
co3nanue (hyHIaMeHTa /ISl MaTeMaTHYECKOTO Pa3BUTHs, POPMHUPOBAHUS MEXaHU3MOB MBIIIICHHS,
XapaKkTepHBIX JUISI MATEMAaTHYECKOHN NI TETHHOCTH.

Cooepoicanue mamemamuuecko2o obpazosanusi B CpeaHEl mikosie  opmupyercs Ha OCHOBE
(byHIaAMEHTAIBHOTO Apa MIKOJIHHOTO MaTeMaTHYECKOTo o0pa3oBaHus. B mporpamMme oHO TpEACTaBICHO B
BUJIC COBOKYITHOCTH COJEPXKATEIbHBIX pa3leyioB, KOHKPETU3HPYIOIMX COOTBETCTBYIOIIHE OJIOKH
(byHIaMEHTANBHOTO sIpa TPUMEHHTEIBHO K cpenHei mkoje. [IporpamMma periameHTHpyeT 00beM



MaTtepuasa, 00sS3aTeabHOro JAJIsl U3y4eHHUsl B CpEeIHEH LIKOJIe, a TaKKe AaeT MPUMEPHOE €ro pacipeieeHue
mexay 10-11 kmaccamu.

Copep:xaHre MaTeMaTHYECKOro 00Opa30BaHMsI B CPEIHEH IIKOJEe BKJIIOYAET CIEAYIOLIUE pa3eibl: aneedpa,
@yHKYuU, HAUaNa MAMeMamu4eckKo20 aHanu3d, 6epoamHOCmy U cmamucmuka, 2eomempus. Hapsany ¢ atum
B HErO BKJIFOYEHBI JIBA JOMOJIHUTEIBHBIX PA3AEa: J0UKA U MHOMCECMEA, MAMEMAMUKA 6 UCHOPUYECKOM
paseumuy, 4TO CBSI3aHO C peaiu3anueil Leseil o0le MHTEIUIEKTYalbHOTrO0 U OOLIEKYJIbTYPHOI'O Pa3BUTHS
yuamuxcsa. CoaepkaHue KaKJOTo W3 3THUX Pa3/esioB pa3BOPAYMBAETCS B COJAEPKATEIbHO-METOIUYECKYIO
JIMHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIE pa3/ieibl COACpPKaHHU MaTeMaTHUeCKOro oOpa3oBaHus Ha JAHHOU
CTYIEHHU O0y4YEeHHUSI.

Conepxxanne pazzaena «Anredpay CIIy>XKUT 0a30d sl JAJIBHEUIIET0 M3YYCHHS yJalllUMHCS MaTEMAaTHKH,
CHOCOOCTBYET Ppa3BUTHUI0 MX JIOTUYECKOTO MbIIUIEHUS, (OPMHUPOBAHMIO YMEHHUS I0JIb30BATHCA
QITOPUTMaMHU, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX B MOBCEAHEBHOM >KU3HHU.
3aBepleHNe YMCIOBOM JMHHUM: CHCTEMAaTHU3alMsl CBEIEHUN O JEWCTBUTEIBHBIX YMCIAX, O KOMIUIEKCHBIX
yuciax, 00jiee CIO0KHbIE BOIPOCHI apU(pMETHUKU: alropuT™M EBKiMIa, OCHOBHas TeopeMa apuPMETHKH.
S3bIK anreOpbl MOAYEPKUBACT 3HAUEHUE MAaTEMATUKHU KakK s3bIKa JUIS IOCTPOCHUS MAaTEMaTUYECKUX MOeTei
MIPOLIECCOB U SBJIEHUH peanbHOro Mupa. B 3amaun wusydeHust anreOpbl BXOJST TakKe pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOJIUMOro, B YaCTHOCTH, JUISl YCBOEGHMSI Kypca HH(OPMATUKH,
OBJIAJICHUS] HAaBBIKAMM JENYKTUBHBIX paccyxjaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (OPM BHOCHUT
crenu(puUYeckrii BKJIaJ B pa3BUTHE BOOOpPaKEHMs ydyalIUXCs, UX CIOCOOHOCTEH K MaTeMaTHUYeCKOMY
TBOpYECTBY. B cpeHel 1mikoiie Marepual rpyninupyeTcss BOKpyT

peoOpa3oBaHUs UPPALMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTAPUPMUYECKUX U  TPUTOHOMETPUUECKUX
BBIPa)KCHU .

Copnepxanue pazzaena «DPyHKIUM» OPOAOIKAET  IMOJYYEHHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUHU O
GYHKIMM Kak BaKHEWIIeHl MaTeMaTW4ecKOW MOJeNu sl ONUCAaHUs U MCCIEJI0BAHUS Pa3sHOOOpPA3HBIX
npoueccoB. M3yuenue 3Toro marepuana CHOCOOCTBYET Pa3BUTHIO Y Y4YallUXCS YMEHHUS MCIIOJIb30BaTh
pa3iauyHble SA3BIKM MAaT€MaTUKU (CIOBECHBIH, CHMBOJIMYECKUH, Tpaduyeckuil), BHOCUT BKJIaJ B
(dbopMUpOBaHHE MIPEICTABICHUI O POJIM MATEMATHKU B Pa3BUTHH HUBWIN3ALUN U KYJIbTYPBHI.

Pasnen «Hawama MaremaTudeckoro aHanusza» CIyXKUT 0Oa3od i MpeAcTaBiIeHUH 00 OCHOBHBIX
MOHATHSX, UESX U METO/IaX MaTeMaTHYECKOT 0 aHaJIn3a;

Paznen «BeposTHOCTP M cTaTUCTHKa» — 00sf3aTeIbHBIH KOMIIOHEHT IIKOJBHOTO 00pa3oBaHus,
YCUJIMBAIOIIUN €r0 MPUKIATHOE U MPAKTUUYECKOE 3HAaUeHHE. DTOT MaTepral HEOOXOAUM MPEXkAE BCEro JUis
dbopMupoBaHMS y ydyamuxcs (YHKIMOHAJIbHOW TPaMOTHOCTM YMEHHMHW BOCHPHUHHUMATh U KPUTHUECKU
aHAJIM3UPOBaTh HHGMOPMALIMIO, NPEJICTABICHHYIO B pa3JIMYHbIX (opmax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX PEaJbHBIX 3aBUCUMOCTEH; Uil (GOpMHUPOBAHMS IPEJICTABICHHM O Mpolieccax U SBJICHUSX,
HMMEIOLIUX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MHpPE, 00 OCHOBHBIX
MOHATHUSX D3JEMEHTAPHON TEOPUH BEPOSTHOCTEH; yMEHUH HaXOJAWTh M OLCHUBAThb BEPOSITHOCTH
HACTYIUIEHUS! COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYaIUSX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX
BEJIMYMH.

[Ipu u3yuyeHuu CTaTUCTUKU U BEPOSTHOCTU PACILIUPSIIOTCS MPEICTABICHHS O COBPEMEHHOM KapTUHE MUpa U
MeTOoJlaX €ro ucciefoBaHus, (OpPMUPYETCS NOHMMAaHUE POJIM CTATUCTUKM KaK HMCTOYHHUKA COLIMAJIBHO
3HAYUMOM MH(OPMALIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSTHOCTHOT O MBIIIICHUSI.

Paznen «['eomerpusi» — pa3BUBaeTCs y YYallMXCsl IMPOCTPAHCTBEHHOE BOOOpa)KEHHE M JIOTUYECKOE
MBIIIJICHHE MyTeM CHUCTEMAaTHYECKOrO H3Y4YEHMsI CBOMCTB T€OMETPUYECKUX (GUIYyp Ha IUIOCKOCTH U B
MPOCTPAHCTBE U NMPUMEHEHUS] STUX CBOMCTB MPHU PEIICHUH 33]a4 BBIYUCIUTEIBHOTO U KOHCTPYKTHUBHOTO
xapakrepa. CylecTBeHHasi pojb MPU 3TOM OTBOJUTCS Pa3BUTHIO reoMeTpuyeckoil MHTyunuu. CoueraHue
HarJISIAHOCTH CO CTPOTOCTBIO SIBJIAETCS HEOTHEMJIEMOM YacThIO TI'€OMETPUYECKMX 3HaHuUW. Marepuan,
oTHocsimuiica K Onokam «KoopauHate» u «BekTopbl», B 3HAUUTENbHON CTENeHUW HeceT B cede
MEXIOPEIMETHbIE 3HAaHUS, KOTOpbIE HAXOAAT MPUMEHEHUE, KaK B PA3JIMYHBIX MaTeMaTHYECKUX
JUCLMIUIMHAX, TaK U B CMEKHBIX IIpeIMeTax.

OcoOenHocThi0 pazfena «Jloruka u MHOXeCTBa» SBJSETCS TO, YTO IPEJACTABICHHBIM B HEM MaTepual
MPEUMYIIECTBEHHO H3Y4aeTCs M HCIOJb3YyeTCS pACIpPENeiIeH0 — B XOJI€ PAacCMOTPEHHS Pa3IMYHBIX
BonpocoB Kypca. CoOOTBETCTBYIOUIMII MaTepuaj HaleleH Ha MaTeMaTH4YeCKOe pa3BUTHE YydalllHuxcs,
(dbopMUpOBaHHE Y HUX YMEHHUS TOYHO, CKATO U SCHO U3JaraTh MbICIH B YCTHOW U MMCbMEHHON pEyH.

Paznen «Martemartuka B MCTOPUYECKOM pPa3BUTHM» NpeaHA3HAyYeH JUIsi (OPMUPOBAaHUS HPEJCTaBICHUH O
MaTeMaTUKE KaK YacTH YeJIOBEYECKON KyJbTYpbl, Ui OOIIEr0 pPa3BUTHUS LIKOJBHUKOB, UISl CO3AAHUA



KyJIbTYPHO-UCTOPHUECKON cpefibl 00ydueHusi. Ha Hero He BbIAENsAETCS CHENHAIbHBIX YPOKOB, YCBOEHHUE €T0
HE KOHTPOJIUPYETCs, HO COJEp)KaHUE TOTr0 pas3jesia OPraHWYHO NPUCYTCTBYET B Y4eOHOM IpoIlecce Kak
CBOEro pojJa TYMaHHWTapHBIA (OH TpPH PACCMOTPEHHH TMPOOJIEMATHKA OCHOBHOTO COJEPKaHUS
MaTeMaTH4YecKoro o0pa3oBaHMUsL.

TpedoBanus K pe3yjibTaTaM 00y4eHUSI U OCBOCHHMIO COAEPKAHUS Kypca

I/I3y‘{CHI/IC MaT€MaTHUKH B CpCI[Hef/'I IKOJIE Aac€T BO3MOXKHOCTDH O6y‘{aIOIIII/IMCSI AOCTHUYDL CJICAYIOMHNX
pE3yJIbTAaTOB PA3BUTHSL:

6 IUYHOCMHOM HanpaeieHuu.

BOCIIUTAHUE CAMOCTOSITEIBHOCTU JIMYHOCTH, CIIOCOOHON OpHEHTHPOBATHCSA B OOILIECTBEHHOI,
SKOHOMUYECKOH U KyJIbTYPHOM KM3HU 00ILIECTBA;

(dhopMHpOBaHHE I'PAXKTAHCKO-IATPUOTHYECKOTIO CO3HAHU I, HPABCTBEHHON MO3ULHH;

(¢bopMHpOBaHHE OTHOLIEHMSI IIKOJIbHUKA K MUPY, CBOEMY B HEM MECTY, K JIOASIM, OCO3HaHUE ceOs,
CBOMX BO3MOKHOCTEH;

c(OPMUPOBAHHOCTh IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLEI'O COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLECTBEHHOU MTPAKTHKU;

YMEHHUE SICHO, TOYHO, TPaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M IIMCBMEHHOW pedH, NOHUMATh
CMBICJI TIOCTAaBJICHHOW 3aJa4M, BBICTPAMBaTh ApPIyMEHTALWIO, NPHUBOJWUTH NPHUMEPBI U KOHTP
IIPUMEPBHIL;

KPUTHYHOCTh MBIIUICHUS, YMEHHE paclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBaHUS,
OTJINYATh TUIOTE3Y OT (paKTa;

IIpe/ICTaBJICHNE O MAaTeMaTUYEeCKON Hayke Kak cdepe 4eloBe4YeCKOW AESITeIbHOCTH, 00 3Tamax ee
pa3BUTHSA, O €€ 3HAUUMOCTH JUIsl pa3BUTUS LUBWIA3ALAN;

Kp€aTUBHOCTh MBILIUICHUS, THUI[MATHUBA, HAXO{YMBOCTh, aKTUBHOCTB IIPY PEIICHUH MAaTEMAaTUYECKHUX
3a/1a4;

yYMEHHE KOHTPOJIUPOBATh MPOLIECC U PE3YIbTAT yueOHON MaTeMaTUueCcKOM AesITeIbHOCTH;
CIOCOOHOCTh K SMOLMOHAJILHOMY BOCIHPHUSATHIO MaTeéMaTHYecKuX OOBEKTOB, 3aJay, PEIICHUH,
paccyXIeHuil;

e .mem anpedmemnom HanpaeieHUuuU:

IpesicTaBiIeHUs] 00 UIesX U O METOJIaX MAaTeMAaTUKH KaK YHHUBEpPCAIbHOM SI3bIKE HAyKU U TEXHUKH,
CPEICTBE MOJECIUPOBAHUS SIBJICHUIN U IPOLIECCOB;

yMEHHE BHUJETb MaTeMaTHYECKyI 3a/adyy B KOHTEKCT€ HpPOOJEMHOM CHUTyallud B JIPyrHX
JTUCLMIUIMHAX, B OKPY>KAIOIIEeH HKU3HU;

YMEHHE HaxOJAWTh B PAa3jIMYHbIX MCTOYHHUKAX HHPOpPMAIMIO, HEOOXOIUMYIO JJIsi PpEeUIeHHS
MaTeMaTH4YEeCKUX MPpoOsIeM, IPEJICTaBIATh €€ B MOHATHON (popMe, IPUHUMATh PELICHUE B YCIOBUIX
HEMNOJIHOM 1 N30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMALIUH;

yMEHHE OHUMATh U UCIOJIb30BaTh MaTEMaTUUYECKHE CPEICTBA HATJISAHOCTH (FpaduKu, AUarpaMMmsl,
TaOJIMLBI, CXEMBI U JIp.) Ui WUTIOCTPALlUH, HHTEPIIPETAI[UH, apTyMEHTALIUH;

YMEHHE BBIIBUIaTh TUIOTE3bl INPU pEHIEHUH Y4YeOHbIX 3ajad, MOHUMAaTh HEOOXOJMMOCTh HX
MIPOBEPKU;

YMEHHE NPUMEHATh WHIYKTHBHBIE U JEAYKTUBHBIE CHOCOOBI PacCyXACHUM, BHUJIETh pa3iHyYHbIC
CTpaTeruu peleHus 3ajaay;

MMOHMMAHHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANHCAHUA U YMEHHUE JIeHCTBOBaTh B COOTBETCTBHHU C
MPEI0KEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTaBUTh II€JIM, BBIOUPATh U CO3JaBaTh aJTOPUTMBI JUIsl PEIICHUs Y4eOHbIX
MaTeMaTUYECKHUX MpooeMm;

YMEHHE IUIAHUPOBAaTh M OCYIIECTBIIATH JEATEIbHOCTb, HAINPaBICHHYIO Ha pelIeHUe 3ajad
UCCIIEI0BATENbCKOTO XapaKTepa;

c(hOpPMUPOBAHHOCTh  YICOHOMU U 00Ime TOoJIb30BaTEIbCKOM KOMIIETEHTHOCTH B  00JacTH
MCI0JIb30BaHUs HH(OPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOT U]



6 npeOMemHOM HANPAGICHUU:
0a30BbIil KypC —

* c(hopMHpPOBAaHHOCTb MPEACTABICHUNH O MaTeMaTHKe KaK YacTH MHUPOBOM KyJIbTypbl U O MECTE
MaTeMaTUKU B COBPEMEHHOM LUBWIM3ALMU, O CIOCO0aX ONMMCAaHUS Ha MaTeMaTHYeCKOM S3bIKE
SIBJICHUH pEabHOTO MUPAa;

* chopMHUpOBAaHHOCTb NPEIACTABICHUH O MaTEeMaTHYECKUX IOHATUSAX KAaK O BaXXHEMIINX
MaTEMAaTUYECKUX MOJEIAX, IMO3BOJIIIOLNIMX ONMCHIBATH M M3Yy4aTh Pa3HbIE IIPOLIECCHI U SIBJICHMUS;
ITOHUMAaHHE€ BO3MOKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUS MATEMAaTUYECKUX TEOPUI;

* BJAJCHHME METOJAMHU JOKAa3aTelIbCTB M AJTOPUTMOB PELICHUS; YMEHHE MX IPUMEHSTh, IIPOBOJUTH
JIOKa3aTelIbHbIE PACCYKICHUS B X0JI€ PEIICHUS 3a/a4;

*  BJIQJICHHME CTAHJAPTHBIMU IPUEMAMU PEUICHUS PAMOHAIBHBIX U HPPALMOHAIBHBIX, [IOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHCTEM; MCIOJIb30BAHUE I'OTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJIE JUI MOWUCKA IyTH PEUICHUS M WUIFOCTPALMHU PEIICHUS
YpaBHEHUI U HEPABEHCTB;

* chopMHpPOBAaHHOCTbH MPEACTABICHUN 00 OCHOBHBIX MOHSATUAX, UAEIX U METOJaX MAaTeMaTHYECKOTO
aHanIu3a;

*  BJIQJICHHME OCHOBHBIMHU IMOHATHUAMHU O IUIOCKUX U NMPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTYpax, UX
OCHOBHBIX CBOWCTBaxX; C(OPMUPOBAHHOCTh YMEHHMs paclO3HABaTh Ha uEpPTEkKax, MOJAEIAX U B
pealbHOM MHpE TeoMeTpuueckue (Urypbl; MPUMEHEHHE H3YYEHHBIX CBOWCTB T'€OMETPUYECKUX
¢buryp u hopmy Juid perieHs FreOMeTPUUECKHX 3aad U 3a7a4 C MPAKTUYECKUM COJIEp>KaHUEM;

* chopMUpPOBAaHHOCTD MPEJCTABICHUN O MPOLIECCAX U SBJICHUSAX, UMEIOLUX BEPOSITHOCTHBIN XapaKkTep,
O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, 00 OCHOBHBIX MHOHSATHUSAX 3JIEMEHTapHON
TEOpUU BEPOSITHOCTEH; YMEHUN HaXOJUThb M OLIEHUWBATH BEPOSITHOCTU HACTYIUIEHHUSI COOBITUH B
MIPOCTEUIINX IPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

*  BJIQ/ICHHE HABBIKAMH HCITOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PELICHUHU

* 3azad.

OO0mas xapakTeprucTUKA y4e0HOr0 nmpeaMera

['maBHOH L€BIO MIKOJIBHOIO 00pa30BaHUs SBJISETCS pa3BUTHE peOeHKAa KaK KOMIIETEHTHOMN JIMYHOCTH
MyTeM BKIIOYECHHUS €T0 B Pa3IMYHbIC BUABI IICHHOCTEH YEIOBEYECKOW NEATENBHOCTH: y4yeba, MO3HAHWS,
KOMMYHHUKAIHsI, MPO(YECCHOHAIBHO TPYAOBOM BBIOOp, JUYHOCTHOE CaMOpa3BUTHE, IEHHOCTHBIE
OpPHEHTAIlMH, TIOMCK CMBICNA >KH3HEHeITeabHOCTH. C 3THUX MO3UIMKA OOydeHHe paccMaTpuBaeTcCs Kak
MPOLECC OBJIAJICHUSI HE TOJIBKO OMPEACICHHONW CYMMOW 3HAHUM M CHUCTEMOM COOTBETCTBYIOIIMX YMEHUU U
HaBBIKOB, HO M KaK IPOIECC OBJIAZCHUS KOMIIETEHIIMSIMH. DTO OMPEIEIINIIO eIr 00ydeHHsI MaTeMaTHKeE.
Poab u mecto npenmera B gegepajibHOM 0a3MCHOM Y4eOHOM ILJIaHe.
basucHbiil yueOHBIN (0OpazoBarenbHBINA) IUIaH HAa WM3Y4YEHHE MaTeMaTHKU B CpeAHEW IIKoJje OTBOIUT 4
yueOHBIX 4acoB B Henemo B TeueHue 10-11 kmaccos, Bcero 340 ypokoB. YueOHOE BpeMsi MOXKET ObITh
yBenu4eHo 70 6 u Oojiee ypOKOB B HEAENIO 3a CYET BapuaTWBHOW uyacTtu basucHoro turana. CoriiacHO
npoekty basucHoro yue6HOro (oOpasoBarenpHoro) rana B 10-11 kiaccax mapajuiesibHO H3Yy4arOTCs
MIPEIMETHI «Anrebpa u Hayaja MaTeMaTUYECKOI0 aHaJ3a u «["eometpusy».

[Ipenmer «Aunrebpa ¥ Hayana MaTeMaTHYECKOIO aHAIM3a» BKJIOYAET HEKOTOpPbIE BOMIPOCHI,
pa3BHUBAIOIINE YHWCIOBYIO JIMHHMIO, COOCTBEHHO ayireOpandeckuil Mmarepual, 3JIeMEHTapHble (DYHKLIHH,
AJIEMEHThl MaTeMaTHYECKOro aHajIu3a, a TaKKe SJIEMEHTHl BEPOSTHOCTHO-CTATUCTHUECKOW JIMHUU.

B pamkax yudeOHoro mnpenMera «l'eomeTpus» TpPAaIUIUOHHO H3YYalOTCS €BKIUIOBA TI'€OMETpUS,
3JIEMEHTBI BEKTOPHOU anredpbl, reOMETPUUECKUE TPE0Opa30OBaHHUS.

OcHoBHast popma o0y4eHHsI - YPOK
B cucreme ypOKOBBBIIEISIOTCS CIICAYIOIINE BUIBL:

Ypox-nexyua. llpennonaratorcs COBMECTHbIE YCHUJIMSI YUYHUTENs M YUYEHUKOB JUIsl pelleHus oOIien
poOJIeMHOM MO3HaBaTenbHON 3a7auu. Ha TakoMm ypoke Hcronb3yercss AEMOHCTPAallMOHHBIA MaTepuan Ha
KOMITBIOTEpE, Pa3paOOTaHHBIN yUYUTEIEM HIH YI€HUKAMH, MyJIbTHMEIUIHHBIC TPOIYKTHL

Ypox-npakmuxym. Ha ypoke yuamuecs paGoTaioT HaJ pa3IMYHBIMU 33aJaHUSIMU B 3aBUCUMOCTU OT
CBOEM  MOArOTOBIEHHOCTH. Buael pabor Moryr ObITh  CaMbIMH  pa3HbIMH:  I[HCbMEHHBIE



UCCIIEIOBAHUS, PpEUICHHE Pa3IUYHbIX 3a/1ad, MPAKTUYECKOEe MPUMEHEHUE Pa3IMYHBbIX METOJO0B pPELICHUS
3aJ1a4, MHTEpaKTUBHbIE ypokU. KOMITbIOTEp Ha TaKMX ypOKaX MCIONb3YETCs KaK 3JIEKTPOHHBIN KaJbKyJIATOD,
TPEHa)Kep YCTHOrO CYETa, BUPTyallbHAsl 1JAOOPATOPHsl, UCTOYHUK CIIPaBOYHOU MH(OPMALIUH.

Ypox-uccneoosanue.Ha ypokeywamuecs pemaroT MOpoOJEMHYI0 3aJadyy HCCIIEI0BaTEIbCKOTO
XapakTepa AaHaJUTHYECKMM METOJOM U C IIOMOILIBIO KOMIIBIOTEPA C HCIOJb30BAHUEM Pa3IMYHBIX
abopaTopHil.

Komoéunupoeannwlii ypok npeanonaraet BoIIOJIHEHNE padoT U 3aJJaHUI pa3HOTo BUAA.

Ypox—uzpa. Ha ocHoBe UrpoBOil NeATENbHOCTH ydallluecs MO3HAIOT HOBOE, 3aKPEIUISIOT H3YyYeHHOE,
0TpabaThIBAIOT pa3InYHbIe YIEOHbIE HABBIKH.

Ypok pewenusn 3aoau. BuipaGaTeiBaioTcs y OOydarOIIMXCS YMEHHMsS M HAaBBIKM DPEIICHHS 3a7ad Ha
ypoBHE 0a30BOIl W MPOABUHYTOW MOATOTOBKE. JIFOOOW ydalmmiicsi MOXKET HCIOJIb30BaTh KOMITBIOTEPHYIO
nH(OPMaLIMOHHYIO 0a3y MO METOaM PEUICHUS Pa3InYHbIX 33/1a4, 10 CBOMCTBAM 3J1€MEHTAapHBIX QYHKIUI U
T.J.

Ypox-mecm.TectupoBanue npoBOIUTCS € 1€JIbIO JUATHOCTHKU MPOOEIOB 3HAHUM, KOHTPOJSI YPOBHS
00y4eHHOCTH 00Yy4aroLUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBaHUA. TecThl Mpeaiaralorcs Kak B MEYaTHOM,
TaK U B DJIGKTPOHHOM BapuaHTe. [IpryemM B KOMIIbIOTEPHOM BapUaHTE BCET1a C OIPaHUYEHUEM BPEMEHH.

Ypok-3auem. YCTHBINM U MUCHMEHHBIN OMPOC O0YUYAIOMIMXCSA 10 3apaHee COCTaBJIEHHBIM BOIPOCaM, a
TaK)Ke pelIeHue 3a/1a4 pa3HOro YpOBHS 110 U3yUYEHHOU TeMe.

Ypok - camocmoamenwvnaa paboma. Ilpennaraiorcst pasHbie BUIBI CAMOCTOSTEIIBHBIX PA0OT.

Ypok - konmponvnasa paboma. IlpoBoauTcs Ha IBYX YpPOBHSX: YPOBEHb 0a30BbIN (00s3aTeNbHOMN
MOJITOTOBKH) - «3», YPOBEHb IIPOJABUHYTHIH - «4» U «5».
HIkana oueHuBaHUusA
Kpurepuu oneHuBanus 3HaHHil, yMEHUI 1 HABBIKOB 00y4aloLuXcs 10 MaTeMaTHKe.
(Cornmacio Mertoauueckomy nucbMy «Hampasnenust pa®oThl yuuTened MaTeMaTUKU IO HCIIOJIHEHUIO
€IMHBIX TpeOOBaHUH MpEnoIaBaHus IpeIMeTa Ha COBPEMEHHOM 3Talle Pa3BUTHS ILIKOJIbI»)
JUJi OLIEHKH TOCTHKEHUN yJallluxcsl HpUMEHseTCs MATHOaIbHAs CUCTEMa OLEHUBAHUSI.
HopwMbl onieHku:
1. OneHka NMCbMEHHBIX KOHTPOJILHBIX pa0oT o0y4aromuxcs o MaTeMaTHKe.
Omeem oyenusaemcs Ommemkou «3», eciu:
1) paGoTa BbINIOJIHEHA [TOJIHOCTBIO;
2) B JJIOTHYECKHUX PACCYKJIEHUSAX U 000CHOBAHUHM PELLIEHUS HET MPOOENIOB U OLINOOK;
3) B penieHnr HET MaTeMAaTHYECKUX OIIMOOK (BO3MOXKHA OJJHA HETOYHOCTbh, OMHUCKA, KOTOpas HE SBISCTCA
CJIEJICTBUEM HE3HAHUS WJIM HEMOHUMaHUs y4eOHOI0 MaTepuara).
Ommemxa «4» cmasumcs, eciu:
1) paboTa BBITIOJHEHA IOJHOCTHIO, HO OOOCHOBaHHUS IIIAaroB pPEIICHUS HEIOCTATOYHBI (€CIIM YMEHHE
00OCHOBBIBaTh PACCYXJCHHS HE SBIISIOCH CHIEIUATbHBIM O0BEKTOM ITPOBEPKHU );
2)I0MyIIeHbl OJJHa OLIMOKa WM €CTh JIBa — TPU HE04ETa B BBIKJIA/IKAX, PUCYHKAX, YepTexax WK rpapukax
(ecnu 3TH BUIBI pabOT HE SABISIIUCH CIIEHUATIBHBIM O0BEKTOM ITPOBEPKH).
Ommemxa «3» cmasumcs, eciu:
1) momymieHo Gojiee oaHOUM OMMOKM WK Oojiee JABYX — TPEX HEJAOYETOB B BBIKJIAJKAX, YEPTEKaX HIH
rpadukax, Ho oOyuarouuiics o0nagaeT 00s3aTeNbHBIMU YMEHUSMH I10 IIPOBEPSIEMOM TEME.
Ommemxa «2» cmasumcs, eciu:
1) momyiieHbl CylIECTBEHHbIE OIIMOKM, IOKa3aBLIME, YTO OOydyaroluiics He 00jagaeT o0s3aTelbHBIMHU
YMEHUSIMHU 110 IaHHOM TeMe B MOJIHOM Mepe.
Ommemxa «1» cmasumcs, ecnu:
l)paGoTa mokazana IMOJHOE OTCYTCTBHE Yy oOOydarouierocsi oOs3aTeNbHBIX 3HAHUW W YMEHHH IO
IIPOBEPSAEMO TeME WIIM 3HAYUTENIbHAs 4acTh Pa0OTHI BHIMOJIHEHA HE CAMOCTOSITENIBHO.
Yuutenb MOXKET NOBBICUTH OTMETKY 3a OPUTHMHAJIbHBIM OTBET Ha BOINPOC WJIM OPUTMHAIBHOE pEIICHHE
3aJlauM, KOTOPbI€ CBUETEIbCTBYIOT O BHICOKOM MAaTEMaTHYECKOM Pa3BUTHUHM OOYUaIOILErocs; 3a pelieHHe
Oojee CIIOKHOM 3aJayd WM OTBET Ha O0oJiee CIOXKHBIA BONPOC, MpPENIOKEHHbIE OO0ydaroliemMmycs
JIOTIOJIHUTEIBHO TIOCTIE BBINOJIHEHUS UM KaKUX-JIN0OO JPYTUX 3aJaHui.
2.0uenka ycmuvix omeemoes 00y4aroumuxca no Mamemamuke
Omeem oyenusaemcs, OmmemKou «3», eciu y4eHuK:

b IOJIHO pacKphll COJIep’KaHue MaTepuaia B 00bemMe, IpeayCMOTPEHHOM MTPOrpaMMOi U Y4eOHUKOM;




b
b

H3JI0KWJI MaTepuall I'paMOTHBIM A3BIKOM, TOYHO HMCIIOJIB3yA MATEMATHYCCKYIO TCPMHWHOJIOTHIO H
CHUMBOJIMKY, B OIPEJEICHHON JOTHYECKOM MOCIEA0BATEIIbHOCTH;

MIPaBUJILHO BBIMOJHWI PUCYHKH, YEPTEXKH, TPapUKH, COIMyTCTBYIOILINE OTBETY;

MOKa3aJl yMEHHE WJUTFOCTPHPOBATH TEOPHIO KOHKPETHBIMHU TpPHUMEpPaMH, MPUMEHSTh €€ B HOBOH
CUTYyallH IIPH BBIIIOJHCHHUHU IMPAKTUYCCKOI'0 3a1aHUA;

MIPOJIEMOHCTPUPOBAN 3HAHUE TCOPUHU PaHEE U3YUYCHHBIX COMYTCTBYIOIIHMX TeM, CPOPMHPOBAHHOCTH
n yCTOI\/II‘-II/IBOCTB HCIIOJIB3YCMBIX ITPU OTBCTEC YMGHI/II\/’I 1 HAaBBIKOB;,

OTBEYaJl CaMOCTOATEIbHO, 0€3 HaBOSAIIUX BOIPOCOB YUUTEIIS;

BO3MOJHBI OAHA — IB€ HCTOYHOCTH IIPHU OCBCIICHUEC BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaJIKAX,
KOTOPBIC YUCHHK JIETKO UCIIPABHII TIOCIIC 3aMEYaHUS YIUTEI.

Omeem oyerueaemcs ommemrou «4y,
eciu yaoeﬂemeopﬂem 6 OCHOBHOM mpe606anm HA OYEHKY «S5»,
HO npu 5mom umeent O00UH U3 HeOOCAMKOB.!

b

b

b

B M3JIOKEHHM JIOMYIIEHbI HEOOJbIKME MPOOEbl, HE HMCKa3HMBIIEE MAaTEMaTHYECKOE COJCpKaHUE
OTBETA;

)IOHymeHBI OOIWH — IBa HCOOYCTa HpI/I OCBCIICHHUU OCHOBHOTO COHCp)KaHI/Iﬂ OTBC€TAa, I/ICHpaBJ'IeHHBIC
II0CJIC 3aMCUaHU A y‘-II/ITeJ'Ifl;

JOMYIIEHBI ONIHOKA MK 00Jiee JBYX HEIOUETOB IMPH OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB HJIH B
BBIKJIaJIKaX, JICTKO MCIIPABIICHHBIC ITOCIIC 3aMEUaHHsT YIUTEIIS.

OtMmeTKa «3» CTaBUTCS B CICAYIONIUX CIIyqasx:

b

b

b

b

HETIOJIHO PACKPBITO COJEp)KaHHe Marepuasa (CoAep’kKaHHe H3JIOKEHO (parMeHTapHO, HE BCeria

MIOCJIEI0BATENbHO), HO TOKa3aHO oOllee NMOHMMaHWE BONPOCAa WM IPOJEMOHCTPHUPOBAHBI YMEHH,

JIOCTaTOYHbIE JJIi YCBOEGHMSI IpOorpaMMHOro martepuana (ompezneneHsl «TpeboBaHusIMH K

MaTeMaTUYECKON MOJArOTOBKE YHalllUXCsh» B HACTOSILEN MpOrpaMMe 110 MaTeMaTHKE);

HUMCIIUCh 3aTPYAHCHUA WM OOIIYIICHBI OIIIMOKHK B OIpCaACICHUN MaTeMaTH4eCcKOH TCPMHUHOJIOTUH,

YCPTEIKaXx, BBIKIIAJAKAaX, UCIIPABJICHHBIC ITOCJIC HECCKOJBbKUX HABOAAIINX BOIIPOCOB YUHUTECIIA,

YUCHUK HE CIIpaBUJICA C IPUMCHCHUCM TCOPHUH B HOBOH CUTyallMHM IIPH BBIIIOJHCHHUU ITPAKTUUCCKOT O

3aJaHus1, HO BBIIIOJIHUII 3aJaHUA 00513aTEIBLHOrO YPOBHSA CIIOKHOCTH 110 )IaHHOI\/II TEME,

Ipu JOCTAaTOYHOM 3HaHUN TECOPETUICCKOTO Marcpuaia BBISIBJICHA HEOOCTAaTOYHAaA

c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemxa «2» cmagumcs 8 C1e0ylouux CLyuasx:

b HE PaCKpHITO OCHOBHOE COZEPKaHHE YIeOHOTO MaTepHaa;

b 00HapyXeHO He3HaHHE YYEHUKOM OoJIbIlel WK Hanbojee BaKHOM yacTH yueOHOro MaTepuana;

b AOIMYIICHBI OIIMOKH B OIpCaACICHUN HOH?ITI/II\/II, IIpru HCIIOJb30BaAHUH MaTeMaTH4YeCKOM
TCPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX WA rpa(bHKax, B BBIKJIAAKaX, KOTOPEIC HE HCITPABJICHBI
MOCJIe HECKOJBKUX HABOJSIIMX BOMPOCOB YUHTEIIS.

Hrorosas oneHka 3HAaHUI, YMEHHH U HABBIKOB

1.

OcHoBaHMEM JJisi BBICTABJIEHUSI HMTOrOBOM OIICHKM 3HAHUM CIyXaT pe3yJibTaThl HaOII0JeHUN
yuuTeNIsl 3a IOBCEJIHEBHOM pabOTOM YYEHUKOB, YCTHOTO OINpPOCA, TEKYIIUX U HTOTOBBIX
KOHTPOJIbHBIX paboT. OJIHAKO MOCIEeIHUM IpUIaeTcsl HauboJIblee 3HaUECHUE.

[Ipu BBICTABIIEHNH UTOTOBOM OLICHKM YYUTBIBAETCS KaK YPOBEHb TEOPETHUUECKUX 3HAHWM YUYEHHKA,
TaK U OBJIAQJICHHE UM IMPAKTUYECKMMHU YMEHUSIMH U HaBblkaMH. OJHAKO YYEHUKY HE MOXKET ObITh
BBICTABJICHA IOJIOKUTEIbHASI UTOrOBas OL[EHKA IO MaTe€MaTUKe, €ClId BCE WM OOJIBIIMHCTBO €ro
TEKYIIUX 00y4aroIlUX U KOHTPOJbHBIX Pa0dOT, a TAK)KE UTOrOBasi KOHTPOJIbHAs paboTa OLIEHEHbI KakK
HEYIOBJIETBOPUTEIIBHBIE, XOTS €TI0 YCTHBIE OTBETHI OLIEHUBAIIUCH ITOJIOKHUTENBHO.



YueOHblie MJIAHBI

Martematuka 10 kiaacc(®PI'OC)

Marematuka:Anzeopa u nauana mamemamuieckozo ananu3a 3 4aca B Henenro, Beero 102 gaca
(VaeOnuk: 1. A. Aimumos, FO.M. Konsiruau nip., Anrebpa u Havajia MaTeMaTHYECKOTO aHAIN3a. Y YeOHUK

st 10-11 xkmaccoB oOmieoOpazoBaTenbHBIX YupekaeHuid. M., «[Ipocsemienne)

Marematuka: I'eomempus 2 daca B Henento, Bcero 70,68 yacos
(Yuebnuk: Amanacsan J1.C., Bymyzoe B.®., Kadomyes C.b., [lo3usax 3.1'., Kucenesa JI.C. I'eomerpus. 10
- 11 xmaccer: YueOHuk 15 o01eo0pa3oBaTesbHbIX Yupexkaenuid. M.: [Ipocsenienue)

B Tom B Tom
Pasien Tema KoaunuyecrBo | umcie, qucie,
4acoB KOHTP. 3a4eThl
pao.
Marematuka:Anzeopa u Hauania Mamemamuiecko20 aHaIUu3a
da3za 3anycka (cOBMeCTHOE POEKTHPOBAHME M IVIAHUPOBaHHE Y4eOHOI0 roJa)
1 |HOBTopeHHe Kypca 7 - 9 KiaccoB 4 | 1 |
da3za NOCTAHOBKHU H pellleHUs CHCTEeMbl Y4eOHbIX 32124
11 JlelicTBUTENIbHBIE YHCTIA 10 1
I CrenenHast GyHKIHS 12 1
v [lokazarenbHas QyHKIHS 9 1
\% Jlorapugmuueckast pyHKuus 18 2
VI Tpuronomerpuueckrue GopMyJibl 20 1
VII Tpuronomerpudeckue ypaBHEHHsI U HEPABEHCTBA 20 2
PedaexcuBnas ¢asa
VIII  [[ToBropenue kypca anredps! 10 kimacca 9 1
Hmozo 102 10
Maremaruka:l eomempusn
da3za 3anycka (cOBMeCTHOE POEKTHPOBAHME U IVIAHUPOBaHHE Y4eOHOI0 roJa)
I Beenenue 3 |
da3a NOCTAHOBKHU H pelleHUsI CHCTeMbl y4eOHBIX 32124
11 [lapa/uienbHOCTD IPSIMBIX U IIIOCKOCTEMN 19
I [lepreH IMKyYISAPHOCTD NPSAMBIX U INIOCKOCTEN 17
v MHOTrOrpaHHUKHA 10
\% BekTopsI B TPOCTPAaHCTBE 6 1
PedaexcuBnasn ¢aza
VI [ToBTOpEHUE 13 1
Peseps
Hmozo 68 5 3
Hroro 170 15 3




Martemartuka 11 kiaacc(®PI'OC)

Maremartuka:Anzedopa u navana mamemamuuecko2o anaauza 3 4aca B Heqeno, Bcero 102 gaca
(Yuebnuk: 1. A. Aimumos, 0.M. Komsiruau np., AnreOpa u Havyajia MaTeMaTHIECKOTO aHAIN3a.
VYyeonuk st 10-11 xmaccoB o01eodpazoBaTenbHbIX yupexaeHuil. M., «[Ipocsemienue)
Marematuka:l eomempun? qaca B Heieno, Bcero 68 4acos
(Vuebnuk: Amanacsan J1.C., Bymyzoe B.®., Kadomyes C.b., [lo3usax 3.1"., Kucenesa JI.C. I'eomerpus. 10
- 11 xmaccer: YueOHuk 11s o01eo0pa3oBaTeibHbIX Yupexkaenuid. M.: [Ipocsenienue)

B Tom B Tom
Pazaen Thris KoauuecTBo qyucJjie, qyucJjie,
qyacoB KOHTDP. 3a49€ThbI
pao.
Marematuka:Anzeopa u Hauania MamemMamuiecko20 AHaIU3a
da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHHE M TJIAHUPOBAHHE Y4eOHOI0 Io/1a)
| |HOBTOpeHI/Ie Kypca anreops! 10 kinacca 3
da3a NOCTAHOBKH U Pe€UICHUSA CUCTEMbI y‘leﬁHbIX 3aaavd
I TpuronoMmerpuueckue QyHKIUH 14 1
I [Ipon3BonHas U ee reOMeTPUIECKUN CMBICIT 18 1
v [IprMeHeHne IpOU3BOAHOMN 14 1
A\ [lepBoOOpa3Has ¥ MHTETPAI 13 1
VI KomOnHaTopuka
VI JNIeMEHTBI TEOPUHU BEpOATHOCTEH 1
VIII CraTucTuka
PedaexcuBnas ¢asa
IX O6001IaroIIee TOBTOPCHUE 23 1
Hroro 102 6
Marematuka:l eomempusn
®da3a NoCTAHOBKH U Pe€UHICHUA CUCTEMbI y‘leﬁHbIX 3aaavd
I MeTo1 KOOpAUMHAT B IPOCTPAHCTBE 14
11 [{nnHIp, KOHYC, map 14
I OOBEMBI TET 21
PedaexcuBnasn ¢aza
v O6o01mmatomiee MOBTOPEHUE 19 1
Hroro 68 5 3
Hroro 170 15 3




KounrtpoJsb

DopMbI IlepnoauyHocTh
HaGnronenue yuuteneM 3a OCBOCHHEM YYAIUMUCS COIEPIKaHUS Esxeypouno
o0y4eHus;
OreHKa ¥ CaMOOIICHKA yJallMMHUCS CBOUX padoT; Esxeypouno
B3anMoonenka yyamumucs Jpyr Ipyra; Exeypouno
[IpoBepouHbIe MMCHMEHHBIE PaOOTHI; ITo Temam
OOyuaroiye NucCbMeHHbIE PadOTHI; ITo Temam
KonTponbsHbIe paboTHI; Ilo Temam, ueTBepTHBIE, UTOrOBas
TectupoBanue; ITo onpeneneHHbIM naparpadam yueOHHKA
Jloxnansl, pedepatsl, COOOLICHUS; Henensa MareMaTHKY U IIKOJIbHASA HAyYHO-IPaKTUYECKas
KOH(epeHIUs
Pe3ynbpraT MOIEIMpPOBAaHUS U KOHCTPYHPOBAHUS; Pemenne 3aa4 mo4TH Ha KaKAOM YpOKe

Conep:xanne 00yueHus
Maremaruka:AJiredpa 1 HayaJia aHaJIU3a

JeiicTBUTEIbHBIE YMCJIA
Lenble u panoHanbHble yKcia. JleficTBuTenbHbIe yncia. beckonedHo yOpIBaroIiasi reoMeTpuieckas
nporpeccusi. ApupMeTHUECKU KOPEHb HAaTypalbHOU cTeneHu. CTeNeHb ¢ paliOHAIBHBIM U
NEUCTBUTEILHBIM ITOKA3aTEIIEM.

CrenenHasi, nokasarejbHas U Jorapupmudeckasi GyHKIUUH
CaoiicTBa ¥ rpauKu MOKa3aTeNbHOM, Jorapu@mMuieckoi 1 crerneHHoi GyHKiuil. OCHOBHbBIE METO/bI
pelIeHUs [TOKa3aTeIbHBIX U Jorapu(pMuueckux ypaBHeHUH u HepaBeHCTB. Yucno e. HatypanbHbie
norapudmsl. [IpeobpazoBanue nppaoHaIbHbIX, TOKA3aTENbHBIX U JOrapu(PMHUUECKUX BBIPAKEHUH.
Pemenune wuppanuoHaibHbIX, IOKA3aTEIbHBIX U JOTapUPMUUECKUX YpPaBHEHHS, CUCTEM YpaBHEHUI U
HepaBeHCTB. OCHOBHBIE TPUEMBI PEIICHHS CUCTEM YpaBHEHUI: MOJICTAaHOBKA, alredpanyecKkoe CI0KeHue,
BBEJICHUE HOBBIX MIEPEMEHHBIX. PABHOCHUIIBHOCTh YPaBHEHMI, HEPABEHCTB, CUCTEM. Pemenue cucrem
YpaBHEHHUH C ABYMsI HEU3BECTHBIMU (IIpOCTENIIINE TUIIBI). Pelienne cucreM HepaBeHCTB C OAHOM
IIEPEMEHHOM.
Hcnonb3oBanne cBOMCTB U rpadKoB (QYHKIUN IPU PEIIEHUN YpaBHEHUH U HepaBeHCTB. MeTot
MHTEpBajoB. M300pakeHne Ha KOOPAMHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUN YPAaBHEHHU 1 HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU U UX CUCTEM.
[Ipumenenune MeTo1a HHTEPBAJIOB JUIsl PEIICHHS HPPALUOHANIbHBIX, [I0KA3aTEeIbHbIX U JIOTapU(PMUIECKUX
HepaBeHCTB. Vcnosb3oBanue (QyHKIMOHATBHO-IPa(pUUECKUX MPeACTaBICHUN 1711 peLIeHUs U UCCIIeI0BaHUS
HMPPALMOHAIBHBIX YPABHEHU, HEPABEHCTB, CUCTEM YPAaBHEHUN U HEPABEHCTB.

Tpuronomerpus
CuHyc, KOCHHYC, TAaHT'€HC, KOTaHT€HC MPOU3BOJILHOTO yria. Paguannas mepa yria. CuHyc, KOCHHYC,
TaHI'€HC U KOTaHreHc uncia. OCHOBHbIE TPUTOHOMETpUUECKUe ToxaecTBa. @opmyrbl npuBeaeHus. Cunyc,
KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTHU ABYX YyIyioB. CHHYC U KOCUHYC ABOMHOrO yria. @opmynsi
nonogunHoz2o yena. [lpeoOpa3zoBaHusi CyMMbl TPUTOHOMETPUUECKUX (YHKIIHI B IPOU3BEACHUE U
IIPOU3BEACHUS B CYMMY. Buipasicenue mpuzonomempuieckux QyHKyul yepe3 maH2enc noi08UHHO20
apeymenma. I[IpeoOGpa3oBaHUs TPUTOHOMETPUUECKUX BhIPAXKEHUH.
[Ipocreiimne TPUroHOMETPUYECKHUE YPAaBHEHUS. PellieHnss TPUrOHOMETPUYECKUX YpaBHEHUN. [Ipumepul
peulenus npocmeutux mpusoHOMempu4ecKux HepageHcme.
OO6utacTp onpeAesieHnst © MHOYKECTBO 3HAUYCHUN
TPUTOHOMETPUYECKUX PYHKIMHI. YETHOCTH, HEUETHOCTD, IEPUOIUYHOCTh
TPUTOHOMETPUYECKUX QYHKIMH. DYHKIIUU y = cosx, y =Sinx, y =1gx, y = Ctgx UX CBONCTBAa U rpauKu.

Hayana maTteMaTH4ecKoro aHajimsa
[TonsiTre o mpou3BOAHON PYHKIMH, (PU3UUECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOMN. Y paBHEHHE
KacaTenbHOU K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS U YACTHOTIO.
[Ipon3BoIHBIE OCHOBHBIX dJIeMEHTAPHBIX QYHKIHN. [Ipoussoounsie croxcuou u oopamuou hynkyuii. Bropas
Mpou3BOHAs U ee pu3nyeckuid cMpici. [IpuMenenne npou3BoIHOM K UCCIeA0BaHUIO PYHKIMN U




ocTpoeHuto rpadukos. Mcrnonbp3oBaHue NPOU3BOAHBIX IIPU PEIIEHUH YPABHEHUN U HEPABEHCTB, TEKCTOBBIX,
(bu3NYECKUX U F€OMETPUUECKUX 3aa4, HaX0K/IeHUH HauOOoJIbIINX U HAMMEHbIINX 3HaueHu . [Ipon3Boanas
[IOKa3aTeIbHOMN, CTENIEHHOM U JTorapuMUuecKor QyHKIIHM.
[Ipumeps! nCIONIb30BaHUS TPOU3BOIHOM JUIsl HAXOXKCHHS HAUTYYILIEro PEeIIeHUs B IPUKIIAJHBIX 3aauax.
HaxoxxaeHue ckopocTu Juist mpoiiecca, 3aJaHHOTo (hOpMYIION MM rpaUKOM.
[lepBoobOpaznas. [leppoobpasubie anemMeHTapHbIX pyHKIM. [IpaBuia BerurcieHus: nepBooOpa3HbIX.
[Tnomane kpuBoaMHEHHOM Tpaneunu. [lonarue 06 onpeaenenHom narerpaie. @opmyna HeroToHa-
Jleitonuna. Ilpumepsl npUMeHEHHs UHTETpaia B (PU3HKE U T€OMETPHH.

JJieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU ¥ TEOPUHU BepPOSITHOCTEH
TabnuuHoe u rpapuueckoe npeacTaBieHne JaHHbIX. [looyepeHbIi 1 OJHOBPEMEHHBIH BHIOOP HECKOJIBKUX
2JIEMEHTOB U3 KOHEYHOT 0 MHOKecTBa. DOpMyIIbl ynciia IepecTaHOBOK, COYETaHUM, pa3MelleHni. Permenue
KOMOMHATOpHBIX 3a71a4. Dopmyna 6mHoMa Heiorona. CBolicTBa OMHOMHUATBHBIX KOY()PUIIMEHTOB.
Tpeyronbuuk Ilackansa. Co6situsi. KomOunaTopuka coObituil. [IpotuBonosnoxuoe codsitie. BepostHOCTh
coObITus. Croxxenue BeposiTHocTel. HezaBucumble coObITHs. Y MHOXEHUE BeposiTHOCTeH. CTaTnueckas
BEpOSTHOCTh. CityyaliHble BETUUUHBI.

Maremaruka:I'eomeTpus
IIpsimMble U MJI0OCKOCTH B MpocTpaHcTBe.OCHOBHBIE OHITHS CTEPEOMETPHH (TOUKA, MPsAMas, MIIOCKOCTb,
MIPOCTPAHCTBO). [loHAmue 06 akcuomamuyeckom cnocode noCmpoenus 2eoMempuu.
[lepecekaromuecs, napajuieIbHble U CKPELMBAIOIINECS IPSIMbIE. YTOJI MEX/Ty MPSMBIMU B IPOCTPAHCTBE.
[lepneniuKkynsipHOCTH MPsAMBIX. [lapannenbHOCTh U EPHIEHAUKYISIPHOCTD MPSMOM U MJIOCKOCTH, IPU3HAKU
U cBoiicTBa. TeopeMa o Tpex neprneHauKyssgpax. [leprneHauKynsp u HaKIIOHHAs K INIOCKOCTH. YTOJI MEXIY
MIPSIMOM U TUIOCKOCTBIO.
[TapamienpHOCTB INIOCKOCTEM, MIEPIEHUKYIISIPHOCTD IIJIOCKOCTEHN, MPU3HAKKA U CBOKCTBA. /[ByrpaHHBIN yrod,
JIMHEWHBIN YroJl JBYTPAHHOI'O yrJa.
Paccrosnus or Toukn 10 m1ockocTh. PacctosHue OT mpsAMoi 10 INIOCKOCTH. PaccTosiHue Mex 1y
napajuiebHBIMU IJIOCKOCTAMU. PaccTosiHue MEX Ty CKPEIIMBAIOIUMUCS MPSIMbIMHU.
[TapannensHoe npoekTupoBaHue. OpTOroHaIbHOE IPOEKTUPOBAHUE. [11014a0b OpmMo2oHAIbHOU NPOEeKYUU
MHo20y20nbHUKA. 1300paxkeHne npocTpaHCTBEHHbIX Guryp. [lenumpanvrnoe npoexmuposanue.
Mmuororpanauku.Bepiunel, peOpa, rpanu MHOrorpaHHuka. Paseepmxa. Muozozpannule yenvi. Buinykivie
MHoeoepanHuku. Teopema diinepa.
[Ipu3ma, ee ocHOBaHuUs, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [IpsiMast 1 HakIIOHHASI TpU3Ma.
[IpaBunbuas npusma. [lapannenenunen. Ky6.
[Tupamuna, ee ocHoBaHMEe, OOKOBBIE pedpa, BRICOTA, OOKOBasi MOBEPXHOCTh. TpeyroapHas nupaMua.
[IpaBunbHas nupaMua. Y CcedeHHass NTUpamMuaa.
CumMMeTrpuu B KyOe, B apaJlJIeNICIUIIENE, 8 npUMe U nupamuoe.
Ionamue o cummempuu 6 npocmpancmee (YeHmpanbHas, 0Ce6asl, 3epKalbHas).
Ceuenust MHOrOrpanHUKoB. [locTpoenue ceueHui.
[IpencraBienue o NpaBUIbHBIX MHOIOIPaHHUKAX (TETpa’p, KyO, OKTa’p, 10AEKAP U UKOCAIP).
[TonsiTe 0 MpeoOpa3oBaHNU B MPOCTPAHCTRBE. [|BI)KEHUS MPOCTPAHCTBA U KX CBOMCTBA. [lapamiensHbIi
MEpPEeHOC, LIeHTpalibHast cumMmeTpust. [loBopoT Bokpyr ocu. 3epkanbHast cuMMeTpusi. OceBas CHMMETPHS B
MIPOCTPAHCTBE.
Koopaunatel 1 BeKTOpBI./[ekapTOBbI KOOPAMHATHI B IpOCTpaHCTBE. DopMylia pacCTOSHUS MEXTY IBYMSI
TOYKaMH. YpaBHEHUS cPeprl u niockocmu. Dopmyna paccmosnus om modku 00 nI0CKOCHU.
Bextopel. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cli0KeHHE BEKTOPOB U YMHOXEHHE BEKTOpa Ha YUCIIO.
VYron mexay Bekropamu. Koopaunats! Bektopa. CkansipHoe npousBesieHue BekTopoB. KosnneapHsie
BEKTOpBIL. Pa3noxenue BeKTopa 1o AByM HEKOJUIMHEAPHBIM BeKTopaM. KomIuianapHble BEKTOPBI.
PaznoxxeHnre no TpeM HEKOMITJIaHAPHBIM BEKTOpaM.
Tesa BpameHus ¥ NJIOAAH UX NoBepxHocTel. L {umuuap n konyc. YcedeHHbll koHyc. OCHOBaHuE,
BbICOTa, OOKOBAsi IOBEPXHOCTh, 0Opazytomias, pa3Beprka. OceBble CEUEHUS U CEUECHU S MTapaliesIbHbIe
ocHoBanwuto. [llap u cdepa, nx cedenus. Jumrc, runepboa, nmapadosa kak ceueHust konyca. KacarenpHas
m1ockocTh K cepe. Chepa, BnrcanHas B MHOTOTPaHHUK, cepa, OMMCcaHHas OKOJI0O MHOTOTPAaHHHUKA.
[unuHaprdeckne 1 KOHUYECKUE MTOBEPXHOCTH. POpMyIIbI IIJIOMIA M TOBEPXHOCTEN UIMHAPA U KOHYCA.
®opmyina momanu chepsl.
Oo6bemblI Ted. [Tonstue 06 06beMe Tena. OTHoOMEHHEe 00beMOB MOI0O0HBIX Tell. DopMyIbl 00beMa Ky0a,



napajuiefenumnesna, npusmsl, uuHapa. opmyssl o0bema nupamusl U KoHyca. opmyna oobema mapa.
Jloruka u MHO)ecTBa

TeopeTuko-MHOKeCTBeHHbIe MOHATHA. MHOKECTBO, JIEMEHT MHOXKECTBA. 3aJJaHHE MHOMKECTB
MIEPEUUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM CBOWCTBOM. CTaHapTHhIE 0003HAUEHU S YUCIOBBIX
MHOecTB. [lycToe MHOkecTBO u ero o6o3HaueHue. [logmuoxectBo. O6beIMHEHUE U ITEPECEUEHUE
MHOKECTB.

Wnroctpaniyisi OTHOLIEHUI MEK/Ty MHOKECTBAMHU C IIOMOIIIBIO Tuarpamm Diinepa — BenHa.

DuieMeHTHI JJoruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbeTBO OT
npotuBHoOro. Teopema, oOpatHas qaHHOU. [Ipumep U KOHTpIpUMEPBHI.

[ToHsiTHE O PAaBHOCHIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOICHHE JIOTUYECKUX CBA30K €CAU ooy MO ..., 6 MOM U
MOIbKO 6 MOM ciyuae, TIOTUUECKUE CBSA3KY U, UJIU.

MartemaTuka B HcTOprUYeckoM pa3zBuTuu Mcropus popmupoBanus NOHATHS JEHCTBUTENIBHOTO YUCIIA.
3aposk/ieHue COBpeMEHHOM airedpel. VICTOKM MHTErpaabHOrO NCYUCIEHUS. MUp KPUBBIX JIMHUM.
I'eomerpus JlobaueBckoro. 3apokKaeHNE TEOPUH BEPOSITHOCTEH.



IlnanupyeMsblie pe3yJibTaThl H3y4YeHHs Kypca «MaTtemarnka:aJredpan Hayajia MaTeMaTu4eckoro anaau3a»10 — 11 kiaaccos

Tema Beinycknuk naydurtcs B 10-11 kiaaccax (/51 HCIOJIb30BAHNUS B OBCEHEBHOM KM3HU U BhINYyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHUThCSH
obecrneyeHHUs1 BO3MOKHOCTH yCIEIIHOr0 MPOJ0JI:KeHUs1 00pa3oBaHus HA 6230BOM YPOBHe) B 10-11 knaccax (17151 odecnie4eHUs: BO3MOKHOCTH
YCIENIHOTO MPOI0JI:KeHUs1 00pa30BaHuUsi HA 6A30BOM U
Yriiy0JIEHHOM YPOBHSIX)
JeiicTBUTEeIbHBIE MIPEJICTABIIATh OCCKOHCUHYIO TICPUOIMYCCKYIO IPOOb B BUIC OOBIKHOBEHHOM JIPOOH; MIPUBOJIUTH TIPUMEPBI, ONPEACIISATH IOHATUS, IOIOUPATh

qucjia

HaXOJIUTh CyMMY OECKOHEUHO YOBbIBafOIIeH reoMeTpUIECKON IPOTrPeCCHH;
BBINOJHATH [TPE0OPa30BaHUsI BEIPAKEHUH, COIEPKAIMX PaIiKaIbl;
pemars npocreiime ypaBHeHus, CoJepKalline KOpHU I-H CTETICHH;

HaXOJIUTh 3HAYCHHS CTENICHU C PALMOHAJILHBIM TI0Ka3aTeNIeM.

aprymMeHThl, (hOPMYJITUPOBATEH BBIBOJIbI, IPUBOIUTH
JIOKa3aTeNbCTBa, Pa3BEPHYTO OOOCHOBBIBATH CYXKICHUSI

Crenennast QyHKIus

CTPOUTH TPapHUKH CTCTICHHBIX (DYHKIMI PU PA3TUIHBIX 3HAUYCHUSAX ITOKA3aTEIs;
HCCIICIOBATh (DYHKIIHIO IO CXeMe (OIHMChIBATH CBOWCTBA (DYHKITUH, HAXOIUTH HAUOOJIBIIHE U
HAUMCHBIIINE 3HAYCHUS );

peuars npocreire ypaBHEHUsI 1 HEPABEHCTBA CTaHIaPTHBIMU METOAaMU;

n300pakaTh MHOXKECTBO PELICHHI HEPaBEHCTB C OJJHOM IEpPEMEHHOIA;

pelIaTh palMoHAIBHBIC YPAaBHCHUS, IPUMEHSIS (hOPMYIIbl COKPAIIEHHOTO YMHOKEHUS TIPU HX
YIPOIIEHUH;

penarb uppalroHaJIbHbIE YpaBHEHNS,

MIPUBOANTH IPUMEPBI, 0O0CHOBBIBATH CYXJICHNS,
1oI0MpaTh apryMeHThI, (POPMYITHPOBATH BBIBOJIBI;
COCTaBJISITh MATEMATHUECKHE MOJIENU PEaJIbHBIX
CHUTyallWii; JlaBaTh OLEHKY nH(popMaruy, pakram,
IIpoLECCa, ONPENEIIATh X aKTyaIbHOCTb.

Iloxa3aTenbHas OIPEJIETISTH 3HAUCHUS [T0KA3aTeNIbHOM (DYHKIIMY 10 3HAYECHUIO € apryMeHTa IPU Pa3IniHbIX pelaTh MoKa3aTeIbHbIE HEPABEHCTBA, IPUMEHSS
bynknus crioco0ax 3ananus QyHKINN; KOMOMHAIMIO HECKOJIBKUX aJITOPUTMOB;
CTPOUTH IpaduK NOKa3aTeIbHON QYHKIINY; CaMOCTOSITENILHO HCKATh U OTOMPATh HEOOXOUMYIO ISt
MIPOBO/INTH ONMMCAHUE CBOMCTB (DYHKIMH; petenus yueOHbIX 331a4 HH()OPMAINIO; TPEABUICTh
WCIIOJI30BAaTh Ipad¥K MMOKa3aTeIbHON (DYHKIMH JUTS PELICHHs YpaBHEHUH U HEPaBEHCTB BO3MOJKHBIE ITOCJIE/ICTBUS CBOUX JICHCTBUIA.
rpadpuYEeCKUM METOJIOM;
pelaTh NpocTeie NoKa3aTeNbHble YPAaBHEHUS U UX CUCTEMBI,
pemarh noka3arelbHble ypaBHEHHS, TPUMEHSISI KOMOMHAIMIO HECKOJIBKIX aJITOPUTMOB;
pelaTh NpoCcTeIe NoKa3aTeNbHble HEPABEHCTBA U UX CUCTEMBI,
Jlorapugmuueckasn YCTaHABIIMBATh CBSI3b MEX/y CTEIIEHBIO U JIorapr(mMoM; IIPUMEHSATD Pa3INYHbIE METOABI JUISl PELIEHUs
dbynknus BBIYHUCIIATH JIOrapru(M YHcia 10 ONpeesICHUIO; sorapu()MUUECKUX ypaBHEHHH; pemarh JiorapuMuieckue
MIPUMEHSTH CBOMCTBA JIOrapr(MOB; BBIpaXKaTh JaHHBIHN Jorapum depes AeCATUIHBINA 1 HEpPaBEHCTBA.
HaTypaJbHBbI;
MIPUMEHSTD OIpeAesICHIE JTorapupMUIecKor QyHKINH, €€ CBOWCTBA B 3aBUCUMOCTH OT OCHOBAHUS;
OIPEIETIATh 3HaYeHUE (DYHKIMH 10 3HAYCHUIO apTyMEHTa MIPU Pa3InYHBIX CIOCo0aX 3aaaHust
bynxupm;
pemarts npocTeiime JorapupMuIecKie ypaBHEHNS, UX CHCTEMBI;
pemars npocreimme JorapuMUIecKre HepaBeHCTBa
Tpuronomerpuyeckne | BbIpaKaTh paJMaHHYIO MEpY yIUia B rpajycax U Hao00poT; OOBSCHSTH U3YYEHHBIE TIOJIOXKEHHUST HA CAMOCTOSITEIEHO
dhopmysl BBIUUCIIATh CUHYC, KOCUHYC, TAHT'€HC Y KOTaHT€HC YIJIa; UCIOJIb3Yysl YUCIOBYIO OKPYKHOCTb M0JJ0OpaHHBIX KOHKPETHBIX IPHUMEpax;

OIpeALCIATh CUHYC, KOCUHYC, TAHI'CHC, KOTAHT'CHC ITPOMU3BOJILHOT'O YTJIa,
OIIPEACIIATh 3HAKU CUHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA 110 YCTBCPTAM;
BBITIOJIHATH npe06pa3OBaHHe MPOCTBIX TPUTOHOMETPUICCKUX BBIpa)KeHHfI;
ypouaThb BRIPAXKCHUA C HPUMCHCHUEM TPUTOHOMETPUICCKUX (bOpMyJ'I;

paborath ¢ y4eOHUKOM, OTOMPATh U CTPYKTYpUPOBATH
MaTrepHa; MoJIb30BaThCs SHIUKIIONENCH, CIPAaBOYHOM
JIUTEPATYPOU; MPEABUIICTH BO3MOKHBIC MTOCIIEICTBHSI
CBOHUX JIeHCTBUI.




TpuroHomerpu4eckKue
YPaBHeHHUS

pemars npocTeiime TpPUroHOMETpHYECKUE YpaBHEHHS 10 OpMyIIaM;

pelaTh KBaJpaTHbIE YpaBHEHMSI OTHOCUTENBHO CUHYCA, KOCUHYCA, TAHI€HCA U KOTAHIeHCa;
OMpEeNeNATh OAHOPOHBIE YPaBHEHUS IIEPBOM U BTOPOH CTENEHHU U pEIIaTh UX M0 aJIrOPUTMY, CBOAS
K KBaIpaTHbIM;

MPUMEHSATH METO]] BBEJICHUSI HOBOW MEPEMEHHOM, METO/T
PAa3IOKEHHUS] HA MHOYKUTEITH [IPU PEIICHUH
TPUTOHOMETPUYECKHX YPaBHEHHIA,

apryMEHTHPOBAHO OTBEYATH HA MIOCTABJICHHBIE BOMPOCHI;
OCMBICJIUBATD OIUOKU M YCTPAHSThH MX; CAMOCTOSTEILHO
HCKATh ¥ OTOMPATH HEOOXOAUMYIO JJIS PEIICHHS yIeOHBIX
33124 HHPOPMAIHIO.

TpuroHomerpn4eckKue
Gynkmuu

HaXOJUTh 00JIaCTh ONPEACIICHHSI U MHOXXECTBO 3HAYCHUH TPUTOHOMETPUUYECKUX (PyHKITHIA;
MHO>KECTBO 3Ha4eHHI TpUroHOMeTpHiYeckuX QyHKImH Braa kf(x) m, rae f(x)- mobas
TpPUTOHOMETpUYIEecKast PYHKIIHS;

JIOKA3bIBaTh NEPHOANYHOCTH (DYHKIMIA C 3alaHHBIM IIEPUOIOM;

HCCIICIOBATh (DYHKITHIO HA YETHOCTh U HEUETHOCTE;

CTPOUTH IpaUKN TPUTOHOMETPUUECKIX (QYHKIINH;

pemath rpaMuecKy NPOCTEHIINE TPUTOHOMETPHYECKHE YPAaBHEHUS ¥ HEPABEHCTBA.

coBepuIaTh Mpeodpa3zoBanue rpadukoB GyHKIMH, 3HAS UX
CBOMCTBA;

IIpousBonnas u eé

BBIYHMCIIATH IIPOU3BO/IHYIO CTENIEHHON (QYHKIWH U KOPHS;

00BICHATE H3YYCHHBLIC IMOJIOKCHU HA CaMOCTOATCIIBHO

reoMeTpu4ecKHi HaXOJUTh NPOU3BO/IHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHHUS, YACTHOTO; 10J00paHHBIX IPHUMEPaX; OCYIIECTBIISTH MOMCK

CMBICT MIPOU3BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIINIA; HAXOAUTH IPOU3BOAHBIC 3JIEMEHTAPHBIX HECKOJIBKMX CIIOCOOOB pEICHHs, apTyMEHTUPOBATh
(YHKIMH CJI0KHOTO apryMeHTa; PpalMOHaIIBHBIN C1I0Cc00, MPOBOANTH JIOKa3aTeIbHbIC
COCTaBJISITh YpaBHEHHE KacaTeNbHON K rpaduKy QYHKINH [0 aJITOPUTMY; paccyXJIeHHUs; CAMOCTOSITEIIEHO MCKATh HEOOXOAUMYIO /ISt

peneHust yueOHbIX 33124 HH()OPMAIIHIO.

IIpumenenne HaXOJIUTh MHTEPBAJIBI BO3PACTAHUS U YOBIBaHUS (DYHKIHI; IIPUMEHSTH BTOPYIO IPOU3BOHYIO K UCCIIEI0BAaHUIO

NPON3BOHOM K CTPOUTB ICKU3 TpaduKka HENPepHIBHON (PyHKINH, ONIPE/ICIIEHHON Ha OTPE3KE; (YHKIMH ¥ TOCTPOSHHUIO TparKOB;

HCCIIEIOBAHUIO HaXOJIUTh CTAllMOHAPHBIE TOYKH (DYHKIMH, KPUTHIECKUE TOYKH U TOYKH SKCTPEMYyMa,;

$yHknmii MIPUMEHSTH POU3BOIHYIO K HCCIIEIOBAHHIO (DYHKIMI U MOCTPOSHHIO TpadrKoB;

HaXOJUTh HanOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUE (byHKHI/II/I;

IlepBooOpa3nas n

JIOKa3bIBaTh, UTO AaHHAsK QYHKIMS SBJISETCS IEpBOOOPA3HOM st ApYyroit JaHHOH QyHKIuM;

BbIBOJIUTD IpaBUJjia OTBICKAHU nep3006pa3HI>Ix;

HHTErpaJj HaXOJIUTh OJIHY U3 IEpPBOOOPA3HBIX Il CyMMBI (DYHKIIMH ¥ POW3BeAeHHs (DYHKIMH Ha YHCIIO, HaXOJIUTh IUIONIA/Ib KPUBOJIMHEWHON Tparenuy,

WCIIONIB3Ysl CIIPABOYHBIE MATEPHAIIBI; OrpaHUYEHHO Iapabonamuy;

n300pakaTh KPUBOJIMHEHHYIO TpaIleluio, OrpaHHYEHHYIO rpauKaMu SJIEMEHTapHbBIX (YHKIMH; BBIYHCIIATH ITyTh, IPOWICHHBII TEJIOM OT Hayvala JIBUKEHUS

BBIYHMCIIATH HHTETPaJl OT BJIEMEHTAPHON (YHKIMH IIPOCTOro aprymenTa no gopmyne Hetotona JI0 OCTAHOBKU, €CJIU U3BECTHA €T0 CKOPOCTH;

JletiOHuIIa ¢ MOMONIBIO TaOIUIIBI TEPBOOOPA3HBIX U NPABHUII MHTET PUPOBAHUS;

BBIYHUCIIATH IUIOMIA/b KPUBOIMHEWHON Tparenyu, orpaHIIeHHOH MTPSIMBIMU X = a, X = b, ockto Ox

1 rpauKOM KBaJpaTHIHON (QYHKIIUH;
DJIeMEHTBI HCIIOJIb30BAaTh OCHOBHBIE METO/IBI PEIICHHST KOMOMHATOPHBIX, JIOTHYECKUX 3a/1a4; pa3pabaThIBaTh MOJIENIM METO/IOB PELIEHUs 33/1a4, B TOM
MaTeMaTH4eCKOi MIEPEXOJIUTh OT WJICH 33a7a4l K aHAJIOTMYHOH, OoJiee MpoCTOH 3a/1aue, T.€. OT OCHOBHOMN ITOCTAHOBKH YuCIIe U IPU HOMOIIH I'Pad)OBOro MOAEIUPOBAHNUS;
CTATHCTHKH, BOIIPOCA K CXEME; SICHO BBIpaKaTh pa3paOOTaHHYIO HICIO 331a4H; HaXOJIUTh YCIIOBHYIO BEPOSTHOCTH;

KOMOMHATOPHUKH U
TeOpPHHU BePOSITHOCTEH

BBIYHCIIATH BEPOATHOCTDH CO6I>ITHfl;
OIIPEACIIATh PABHOBCPOATHBIC CO6BITI/I$I;
BBITIOJIHATHL OCHOBHBIC OIICpAllMU HAJl COGHTI/IHMI/I; JOKa3bIBaTh HC3aBUCUMOCTb CO6I>ITHfl;

peuIaTh NPAKTUYCCKUE 3aJa4r, IPUMCHASA METO/Ibl TCOPUN
BCPOATHOCTH.




Ilnanupyembie pe3yabTaThl H3y4eHHs Kypca «Matemaruka:reomerpus» 10 — 11 kiaccos

Tema

Beinycknuk nayuurtcs B 10-11 kaaccax (1J1s1 HCIOJIL30BAHUS B OBCEHEBHOM KM3HHU U o0ecrieyeHus1
BO3MOKHOCTH yCIEIIHOTO NPOAOJIKeHHUsS] 00pa30BaHus HA 6230BOM YPOBHE)

BbINyCKHUK MOJYYUT BO3MOKHOCTH
HayuuThces B 10-11 kaaccax (nis
obecrie4eHUs] BO3MOKHOCTH yCIICITHOTO
NPOJ0JIKeH!s 00pa3oBaHus HA 0230BOM U
yriy01éHHOM YPOBHSX)

BBenenne. AKCHOMBI
CTepeoMeTPHUM.

CDOpMyJ'II/IpOBaTL OCHOBHBIC dKCUOMBI CTCPCOMETPUH. I[OKa3I>IBaTI> CJIICACTBHA U3 aKCHUOM. Pematp 3aa4yu Ha
IMPUMCHCHUC aKCUOM U CJ'IGI[CTBI/Iﬁ 13 aKCHOM.

IMapannensHOCTH
MPSIMBIX U
IJIOCKOCTei

DopMyIUpPOBaATh ONPENEIECHUS NapaJIeIbHBIX IPSAMBIX, CKPEIUBAOIUXCS NPSAMBIX., IPSAMON HapaieabHON
m1ockocTH. POpMyIUpPOBaTh U I0Ka3bIBaTh TEOPEMBI, BEIpAXKAIOIIE UX PU3HAKU U CBOMcTBA. Pacno3HaBaTh
B3aMMHOE TIOJIOKEHHUE MIPSMBIX B peasIbHBIX (JopMax (Ha OKPYKAIOMIMX MpeAMeTax, CTepeOMETPHYECKUX MOACIISIX
u T.71.) @OpMynHUpoBaTh ONpeNesIeHHE yIila MeX Ly IpsAMbIMH. POpPMYIHPOBATH OIPEEIEHHE YIJIOB C
COOTBETCTBEHHO MapalleIbHBIMU CTOPOHaMHU. J{0Ka3bIBaTh TEOPEMBI, BHIpAXKAIOLIUE UX CBOWCTBA. Pemarts
3a[a44 Ha IOCTPOEHHUE, TOKA3aTENbCTBO U BBIYUCIICHHUE.

DopMyIHUpOBaTh ONPENEIECHUS NapaJlIeIbHbIX IIocKocTel. DopMynHpoBaTh U JOKa3bIBaTh TEOPEMBI,
BBIp@KAOIHME UX ITPU3HAKH U cBOWCTBA. (DOpMyIHpOBaTh ONpeAeIeHre U n300paxars TeTpasap,
napauienenunes. @opMyIupoBaTh U J0Ka3bIBATh TEOPEMBI O CBOMCTBAX Mapaiienenumnena. Pemars 3a1aun Ha
MIOCTPOCHUE CEYEHUH TeTpa’pa U napauienenunesa. MoaeaupoBaTh yCIOBUE 334a4 U IOMOLIBIO YEPTEXKa WU
pHCYHKa, TPOBOAUTH JOTIOJHUTEIBHBIE TIOCTPOEHHS B XO/I€ pelleHus. Bolienars Ha yepTexe KOHQUrypamnuu,
HEoOX0ANMBIE IS TPOBEJICHNS] 000CHOBAaHMM JIOTHYECKHX NIaroB pemeHus. MHTepnpeTnpoBarth moiy4eHHbIH
pe3yIbTAT U CONOCTABIIATh €T0 C YCIOBUEM 3a[auu.

IlepnenauKyIsSIPHOCTH
NMPSIMBIX U
IJIOCKOCTei

dopMynupoBath orpesiesieHne MepIeHUKYISIPHBIX NpsMbIX. DopMyITHpOBaTh ONpe/esieHue
MepIEeHANKYISIPHOCTH NPSIMOA U TUIOCKOCTH. POPMYIIMPOBaTh M IOKAa3bIBATH TEOPEMBI, BBIPAXKAIOLINE UX
MIPU3HAKK ¥ CBOMCTBA. DOPMYIHPOBATH OMPEAEITICHHUSI PACCTOSHUS OT TOYKH JI0 TFIOCKOCTH, MEXKTY
MapaJuIeIbHBIMH TUTOCKOCTSIMH, MEXK/Ty CKPEIIMBAIOIIMMHUCS TPSIMBIMU, MEX/Ty IPSIMON 1 NMapaJuIeNbHOHN e
TUIOCKOCTBI0. POPMYIIMPOBATh M JIOKa3bIBaTh TEOPEMY O TPEX NepIeHANKyIsIpax. PopMyIrpoBaTh OIpeeeHue
yIiIa MeXly IpsIMOM M IJIOCKOCTBI0. PemmaTs 3aaun Ha MOCTPOSHHE, JOKA3aTEeIbCTBO M BEIYHCIICHHE.
@dopMynupoBaTh ONpeeNICHNE yIila MKy TNIOCKOCTSIMH.

DopMynupoBaTh OrpesesieHne MepHeHINKYIISPHBIX TNIOCKOCTEH.

®opMynupoBaTh W JIOKa3bIBATh TEOPEMBI, BRIp@XKAIOIINE UX TPU3HAKU M CBOMCTBa. Pacrio3HaBarth,
(opMyIHpOBaTh ONpEAEIeHHE U N300paXkaTh MPSIMOYTONbHBIN napamienenunes. PopMyaIupoBaTh U T0Ka3bIBATh
TEOPEMBI O CBOWCTBAaX MNapaJulesienuiiesia. Pemars 3a1auu Ha BEIYMCIIEHUE JTMHEHHBIX BETUUUH.
WHTepnpeTrpoBaTh MOJIyYSHHBIH PE3YNBTAT M CONOCTABIIST €TI0 C YCIOBHEM 3a/IauH.

MHororpaHHUKH

DopMyIUpPOBaATh ONPENEIECHUE U NPUBOAUTH MIPUMEPHI MHOTOIPaHHUKOB. DOpMYITHUPOBATH ONPENCIEHUE U
n300paxath npu3My. @OpMyIIHpOBaTh ONpeAEIeHIE U N300pakaTh MUPAMUJLY, YCEUCHHYIO TUPAMUILY.
dopmynupoBats orpesesieHne U 1300paxaTh NpaBUIbHBIE MHOTOTPaHHHUKH. PermaTs 3aa4u Ha BEIYHCICHHE
IUTOIAAH TOBEPXHOCTH Pa3NMYHBIX MHOTOTPaHHUKOB. Pacrio3HaBaTh MHOTOTPaHHUKY, HA YEPTEKAX, MOJETSAX U B
peasnsHOM Mupe. MoaenupoBaTh yCIOBUE 331a4U U IIOMOIIBIO YepTeka UIN PUCYHKaA, IPOBOIUTH
JIOTIOJTHUTENBHBIE TIOCTPOCHUSI B XO/Ie peleHus. Bolienars Ha yepTexe KOHQUTyparuu, HeoOX0oAuMbIe IS
MIPOBEACHHS] 00OCHOBAHMH JIOTHYECKHUX IIAr0B PEILICHHSI.

BekTopsnl B
NPOCTPAHCTBE

CDOpMyJ'II/IpOBaTL OIPEAC/ICHUA W WIJIIOCTPUPOBATH MOHATUEC BEKTOPA, JJIMHBI BCKTOPA, KOJIJIMHCAPHBIX BEKTOPOB,
KOMIUTAHAPHBIX BEKTOPOB, PABHLIX BEKTOPOB. Brmonssare OIncpanuru HaJi BEKTOpaMHU. HaXOI[I/ITI) PAa3I0KCHUC
BCKTOpPA I10 TPEM HCKOMIUIAHAPHBIM BCKTOPAM. Brmonsasate ITPOCKTHI 110 TCMAaM HCIIOJIB30BAHHA BCKTOPHOI'O

COOTHOCHTB IIIOCKHE TeoMeTpHiIecKue (purypsl
U TpeXMepHBIE O0BEKTHI C UX OIMUCAHUSIMH,
yepTexaMu, U300paXeHUSIMHU; pa3IniaTh U
AQHAJIM3UPOBATh B3aUMHOE PACIIOJIOKEHUE
uryp;

n300pakaTh reoMeTprueckre Gpurypsl u Tena,
BBITOJIHATH YEPTEXK IO YCIOBUIO 33/1a4H;
pemarbs reoMeTpUUECKUE 3a1aui,
ONMPAsCh HAa U3yUCHHBIE CBONCTBA
IUTAHUMETPUUECKUX

U CTEPEOMETPUYECKHIX (PUTYp M OTHOLICHHUH
MEX1y HUMH, IPUMEHSIST allreOpandecKuii u
TPUTOHOMETPHUUYECKUH ammapar;

IIPOBOJUTH JOKA3aTEeNIbHBIE PACCYKIECHUS NIPU
peIleHnH 3aJa4, TOKa3bIBaTh OCHOBHBIE
TEOpPEMBI Kypca;

BBIUUCIIATH JIUHEHHBIE DJIEMEHTHI U YITIbl B
MIPOCTPAaHCTBEHHBIX KOHDUTYpaIHsX,
IUIOIAAN OBEPXHOCTEHN IPOCTPAHCTBEHHBIX
TN U UX MPOCTCHITINX KOMOUHAIINH;

CTPOUTH CEUEHHUS
MHOTIOI'paHHUKOB;VICI0Ib30BaTh TOTOBBIE
KOMIBIOTEPHBIE IPOrpaMMBbl JUIsl IOUCKA MyTH
pELIeHNs] U WUTIOCTPALUK PEILICHUS
TFeOMETPUUECKUX 3a7au.

IIpuMeHATh H3ydeHHbIE CBOICTBA
reoMeTpuueckux Guryp u hopmy uis
pelleHNs TeOMETPUUECKUX 3aj1ad U 3a]1a4 C
MIPAKTUYECKUM COACPKAHUEM.




MCTOa IpH PpCHICHWH 3a/1a4 Ha BbIYMCJICHUSA U 10KA3aTC/ILCTBA.

Meton KoopAMHAT B
MpPOCTPaHCTBE

OOBSICHATD U WILTIOCTPUPOBATH ITOHSATHE IPOCTPAHCTBEHHOM JIEKAPTOBOI CUCTEMBI KOOPIUHAT. BBIBOJUTH U
UCIIOJIb30BaTh (hOPMYJIBI KOOPJIMHAT CEPENHBI OTPE3Ka, PACCTOSHUS MEXIY IBYMS TOUKAaMH ITPOCTPAHCTBA.,
YpaBHEHME MPSIMOM B IPOCTPAHCTBE. BEUUCIATE UIMHY, KOOPIUHATHI BEKTOPA, CKAJISIPHOE MPOU3BEACHUE
BEKTOpOB. HaxomauTk yroa Mexay BEKTOpaMU.. BBINOIHATE NPOEKTHI 110 TEMaM UCIOJIb30BAHUS KOOPAWHATHOTO
METO/a IIPU PELICHUH 3a/1a4 Ha BBIYMCICHUS U JOKa3aTeNIbCTBA.

OOBsSICHATH U (POPMYIIUPOBATH TOHSTHS CHMMETPUYHBIX (DUTYp B pocTpaHcTBe. CTPOUTH CHMMETPHYHEIE
¢urypbl. BeInonHsATh napajuienbHbIi epeHoc Guryp.

Mumunap. Konye.
Hlap.

®opmynupoBatk onpesesieHne u n300paxkats IinHAp. PopMyIupoBaTh ONpesiesieHHe U H300paxaTh KOHYC,
ycedeHHbIH KoHyc. PopMyIMpoBaTh onpeieseHus U n3odpaxars chepy u map. PopMyarpoBaTh ONpEACIeHIEe
TUIOCKOCTH KacaTelbHOH K cepe. PopMynupoBaTh U JI0Ka3bIBaTh TEOPEMBI, BBIPAXKAIOIINE PU3HAKH U
CBOMCTBA IIOCKOCTH KacaTelIbHOM K cdepe. Pemarts 3aaun Ha BEIYMCIIEHHUE TUIOIIA M TOBEPXHOCTH IIMIMH/APA,
KOHYCa, yCEYEHHOT0 KOHyca. Pacrio3HaBaTh Tea BpallleHusl, Ha YepTexax, MOJEIISIX U B PEaIbHOM MHUpE.
MopenrupoBath ycJIOBUE 33Ja4y U TOMOLIBIO YePTEKa MM PUCYHKA, IPOBOIUTH JAOMOIHUTEIBHBIE TOCTPOCHHS B
Xoyie peneHus. BeIIensaTs Ha uepTeske KOHQUTrypayn, He0OX0AUMBIE JUIs IIPOBEICHHUST OOOCHOBAHUH JIOTHYECKHX
m1aroB peuieHust. [IpuMeHsATh H3ydeHHBIE CBOMCTBA TeOMETPHUUECKUX (GUryp u opMy JuIs perieHuns
reOMETPUUECKHX 3aJ1ad 1 33/1a4 C MIPAaKTHYECKUM cojiepkaHreM. VIHTepnpeTHpoBaTh MOTyYeHHBIH pe3ynbTar 1
COIIOCTABJISITH €T0 C YCIOBHEM 33JIauH.

O0BeMBI T

DopMyTUpoOBaTh MOHATHE 00heMa (HUTYpEL. DOPMYITUPOBATH U OOBSICHATH CBOMCTBAa 00heMa. BEIBOTUTH
(hopMyITBl 00EEMOB MIPU3MBI, TUPAMUJIBI, YCEUCHHON TUPaMUJIBL, IIHIHNH/PA, KOHYCa, YCCUSHHOTO KOHYCa, Iapa.,
IIapOBOT0 CErMEHTa, IIAPOBOTO Mosica. PemaTh 3a7auu Ha BEIYUCIICHHE 00BEMOB Pa3IMYHBIX (DUTYP C IIOMOIIIBIO
onpeJesieHHoro uurerpana. Onupasch Ha JaHHbIE YCIOBUS 3aJ]a4i, HAXOJUTh BO3MOXXHOCTH IPUMEHEHHUSI
HeoOX0oMuMBIX (hopmyn. Permmate 3a1auu Ha BRIYUCIICHHE TUIONIAIN TOBEPXHOCTH cdephl. Vcmoms30BaTh
(hopMyIBl 17151 000CHOBAHHUS JOKA3aTEILCTB PACCYKICHUN B X0JIe penieHus. [I[puMeHsITh u3ydeHHbIe CBOMCTBA
TEOMETPUUYCCKUX QUTYp U (GOpMYI sl pEIICHHS TEOMETPHUYCSCKUX 3aad M 33]1a4 C MPAKTHICCKUM COJICPKAHUECM.

OBJIaJICHUC MATCEMAaTUYCCKUMH 3HAHUSIMU U
YMCHUSAMU, HeO6XOZ[I/IMI>IMI/I JUIA IPOAOJIZKCHU S
O6pa3OBaHI/I$I, HU3Y4YCHU CMCKHBIX NUCIUIIINH,
MPUMCHCHUA B HOBCGI[HGBHOﬁ KHU3HU,

CO31aHUC (l)yHI[aMeHTa JJI1 MaTEMaTHYCCKOI'O
pa3BuTH, (l)OpMI/IpOBaHI/Iﬂ MCXaHHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX JJI
MaTeMaTHICCKOU JACATCIBHOCTH.

TemaTn4deckoe IJIAHUPOBaAHHUE

TemaTHyeckoe IaHKPOBAHUE PEATU3YET OJIUH U3 803MOMCHBIX TIOJXOI0B K PacIpeIelICHUI0 MaTepralia, IPeICTaBICHHOTO B pa3jene «Coaepxanue
cpeaHero odmiero oopazoBaHus o yueOHOMY mpeameTy» Mexay 10 — 11 kimaccamu.

B MNPpUMEPHOM TEMATHYCCKOM IIJIAHUPOBAHUU Pa3aCiibl OCHOBHOI'O COACPIKAHUA MATCMATUICCKOTO O6paSOBaHI/I$I p336I/ITBI Ha TEMbI, B KOTOPLIX B pAJC
clly4aeB MPOrpaMMHOE COJICpIKaHKe TIPEICTABICHO OoJiee IEeTaIbHO.

OCO6GHHOCTBIO TEMATUYCCKOTO INITAHUPOBAHUA ABJIACTCA TO, YTO B HEM COACPIKUTCA ONMMCAHNWEC BO3MOKHBIX BUJOB ACATCIIBHOCTH YHAIlIUXCA B IMTPOLECCC
YCBOCHUA COOTBCTCTBYIOIICTO COACPIKAHM A, HAIIPABJICHHBIX Ha JOCTHKCHUEC ITOCTABJICHHBIX Heﬂeﬁ O6y‘-IeHI/I$I. 910 OPHUCHTHUPYCT YUHUTCIII Ha YCUIICHUC
JEATEILHOCTHOTO TIOAX0/1a B 00yUEHHH, Ha OPraHU3aI[UI0 Pa3HOOOPa3HO# yueOHOM IesTeIbHOCTH, OTBEYAIOIICH COBPEMEHHBIM IICUXO0JIOTO-TIEAarOTMYECKUM
BO33pPEHHSM, Ha UCIIOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTHH.




Matemaruka:Asaredpa u Havaja a”Haausa — 10 kiaace

Ne OcHoBHoOe coiep:kaHue 110 yacel | Tum/ IInannpyemsle pe3yJIbTaThl 00y4eHUSs! Buab u IIpume
Ypo | Temam (hopma OcBoeHne npeIMeTHBIX 3HAHUI Yyl (hopmbt Hanue
Ka ypoka KOHTP0JIfl
IloBTOpEHNE 4 OnuceIBaTh MHOXECTBO JIEHCTBUTENBHBIX uncen. Haxoauts PeryasiTuBHbIe:
1-3 | IToBTOpEHME 3 C3VH JIeCATHYHBIE PUOIKEHUS UPPALMOHATILHBIX YHCEIT OLIEHUBATh IIPABUIILHOCTD
4 KounrtpoJsbnas padora Nel 1 K3y CpaBHUBATD U YNIOPSIIOYUBATH IEHCTBUTEIIbHBIE YUCIIA. BBITOJTHEHUS JICHCTBUI Ha
JleiicTBUTEJILHBIE YHCJIA 10 Hcnonp3oBaTh B NTMCHbMEHHON MaTeMaTHYeCKOH peur 0003HAUYeHHsT | ypOBHE aJeKBaTHOU
5 [lenbie U panMoOHAIEHBIC YUCIIA 1 UHM u rpaduueckre H300paXKeHUs YUCIOBBIX MHOXKECTB, TEOPETHKO- PETPOCIEKTUBHON OLIEHKH. CI1, BII,
6 JlelicTBUTENbHBIC YNCIa 1 UHM MHOXECTBEHHYIO CUMBOJIMKY. Ilo3naBaTenbHbIE: CIL, BI,
7-8 | Beckoneuno ybblBaromas P HM ®DopMyIHupoBaTh onpeneeHne OeCKOHEYHO yObIBatomieit CTPOUTH PEYEBOE CI1, BII,
reOMeTpUYecKast IPOrpeccs 3UM reOMETPUUECKOH ITporpeccuy. BEYUCIATE CyMMy OECKOHEYHO BBICKAa3bIBAHUE B YCTHOW U YO,
9 ApudMeTnieckuii KopeHb 1 3UM yOBIBatOIIEH reOMETPUIECKON MPOrPECCHH. 5 MTMCEMEHHOH (opme. T, CP, PK
HATYDAJILHOM CTENeHN C3VH CDOpM}:J'IHpOBaTL olpeneseHue apn(bMueaneCKoro KOpHS, CBOICTBA KOMMyHl/IKaTl/IBHl{e:
10- | CreneHs ¢ palyoHaibHBIM 1 ) THM KOpHel n creneHu. MccnenoBats CBOMCTBA KOPHS N CTENIEHH, KOHTPOJIUPOBATh ACHCTBUS CII, BIL,
11 IeHiCTBHTEIBHEIM TOKa3aTeeM 3UM IIPOBO/JIS UUCIIOBBIE 3KCIIEPUMEHTHI C UCTIOJIB30BaHUEM napTHepa. VO,
12- | Pemenne sanad 3 C3VH KaJIbKYJISITOPA, KOMIIBIOTEPa. BBIUUCHATE TOUHBIE U YO
13 NIpUOJIMKEHHbIE 3HAYEHHsI KOPHEH, TP HEOOXOJMMOCTH HCIIOJB3YS,
KaJIbKYJISITOP, KOMIIBIOTEPHBIE ITPOrpaMMBbl.
DopMynHUpOBaTh ONPEAETICHNE CTENEHH ¢ PallMOHAIBHBIM
MoKa3aTesieM, AeHCTBUTEIbHBIM MToKa3aTeneM. [IpumensTs
CBOICTBA CTEIIEHH 15l TPe0Opa30BaHusl BEIPAKEHUH 1
BBIUHCIICHUI.
14 KonTpoasnas padora Ne2 1 K3y KP
Crenennast QyHKuus 12
15- | Crenennas ¢yHKIMs, ee cBoiicTBa | 2 NHM BeruncnsTe 3HaueHHs CTEIIEHHBIX (QYHKIMH, 3aaHHBIX PeryasiTuBHbIe: CTII, BII,
16 u rpadux (hopMynaMu; COCTaBIIATh TaOIHIBI 3HAYEHUH CTETIEHHBIX (DYHKIMH. | YYUTBHIBATh NPABUIIO B
17 Bzanmuo oOpaTHBIC (yHKIIUU 1 NHM CTpouTh 1Mo ToukaM TpaduKu CTereHHbIX (QyHKIuHA. ONUCHIBATH [JIAHUPOBAHUU U KOHTPOJIE CI1, BII,
31UM CBOICTBA CTENIEHHOH (PyHKIIMM Ha OCHOBAaHHUH ee TpaduiecKoro crioco0a pereHus, YO
18- PaBHocunpubie YpaBHEHUS U 2 HM NpEACTaBICHUS. MOI[eJ'II/IpoBaTL pealbHbIC 3aBUCUMOCTH C pa3inyaTh cnocob u CIL, BII,
19 HEpaBEHCTBA 31UM MTOMOIIEI0 (HOPMYIT U TPAUKOB CTCIICHHBIX (DYHKITHIA, pe3ynbTar AeUCTBUS. YO
WurepripernpoBaTh rpaduKku peasbHbIX 3aBUCHMOCTEH. Ilo3naBaTenbHbIE: T, CP, PK
20- | UppaluoHanbHble ypaBHEHUS 3 VHM Hcnonp30BaTh KOMIIBIOTEPHBIE IPOrPAMMBI JJIS1 UCCIIE0OBAHUS OpPUEHTUPOBATHCA B VO
22 3UM TIOJIOKEHHSI Ha KOOPAMHATHOM IJIOCKOCTH TPa(KOB CTENEHHBIX pa3HoobOpa3uu crioco0oB PK
23- praHI/IOHaHBHBIe HEpPABEHCTBA 2 HM (byHKI_[I/Iﬁ B 3aBHCHMOCTH OT 3HAYCHUH KOS(l)(l)I/II_[I/IeHTOB, BXOOAIINUX peuICHuA 3a1a4.
24 3UM B opmyiy. PacriosHaBath BubI cTenieHHBIX QyHKIMNA. CTpOUTh KomMyHHUKaTHBHBIE:
25 Pewenue 3anau 1 Ooutee citoXKHbIEe TpadrKy Ha OCHOBE TPa(UKOB CTEIIEHHBIX YUUTBIBATH Pa3HbIE MHEHUS

(YHKIMI; ONHUCHIBATH UX CBOMCTBA

IIpyMeHATh NOHATHE PAaBHOCWIBHOCTH IS PELICHUS YpaBHEHUM
1 HepaBeHCTB. Pemate MppalyoHaIbHbIE YPABHEHUS U
UppalyoHaJIbHbIE HEpaBeHCTBA. [IpUMEHATh METO MHTEPBAJIOB AT
pelleHus HppaliOHANIBHBIX HEpaBeHCTB. crnonb30BaTh
(byHKIMOHATIBHO-TpaUUeCcKHe IPEACTABICHHS ISl PELICHUS 1
HCCJICI0OBaHMsI HPPALOHAJIbHBIX YPaBHEHUN, HEPABEHCTB, CUCTEM

U CTPEMHUTBCS K
KOOPJMHAIMN Pa3INYHBIX
MO3UINIA B COTPYIHUYECTBE,
KOHTPOJIUPOBATH IEUCTBHS
napTHepa




YpaBHEHMI U HepaBeHCTB. VICMonbp30BaTh rOTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMBl JUIsl TOUCKA IMyTH PELICHHS U WUTFOCTPALIUHU PEILCHUS
YpaBHEHMI U HEPaBEHCTB

26 KonTpoasnas padora Ne3 1 K3y KP
Iloxa3aTenbHast pyHKIUSA 9 BeruncisTe 3HaueHMs TOKa3aTeNbHBIX (DYHKIHMH, 3a/laHHBIX PeryasiTuBHbIe:
OpMYJIaMH; COCTaBJISTh TaOJIHUIIBI 3HAUCHUH 1TOKa3aTeIbHBIX a3IM4aTh CIOCO0 U
27- | Ioka3zarenbHas (GyHKIUSA, €€ 2 NHM (opwy N .| P N CII, BII,
8 CBOFICTBA W IpaduK ¢yHkmi. CTpoUTh 10 TOYKaM IpaUKy MOKa3aTeIbHBIX (QYHKIMHA. | pe3ysbTaT IeHCTBHS. vO
OnwuceIBaTh CBOMCTBA ITOKa3aTeIbHON (PyHKIIMHM HA OCHOBAHUH €€ Ilo3naBaTeIbHBIE: BIIAIETh
29- | Iloka3arenbHbIE ypaBHEHHUS, 5 NHM CTI, BII,
rpaduyeckoro npeacTaBieHus. MoJempoBaTh peajbHbIe O0IIMM MPUEMOM PEIICHHS
33 HEPaBEHCTBA U UX CUCTEMBI 31UM " YO
C3VH 3aBUCHMOCTH C ITOMOIIBI0 (hopMya 1 rpadukoB. IHTepnpeTupoBats | 3a1ad.
rpaduKy peasbHBIX 3aBUcHMOcTel. Mcnonb3oBats komnblotepHble | KoMMyHHKaTHBHBIE:
34 CucreMa rnokasareiabHbIX 1 NHM < CII, BII,
. IIPOrpaMMBl JUIsl UCCIIEI0BaHUS MOJIOKEHUS HA KOOPAUHATHOMN JIOTOBapUBAaThCS U
YpPaBHEHHUU U HEPABEHCTB 3UM o YO
TUIOCKOCTH Ipa()MKOB ITOKa3aTeNIbHBIX (DYHKIMH B 3aBUCHMOCTH OT MIPUXOJUTH K 00IIEMy
3HAYEeHUH KOA(PPUIIMEHTOB, BXOAAMINX B popMyiy. PacrozHaBarh pEILIEHUI0 B COBMECTHOM
BU/IBI TTOKa3aTeNbHBIX QyHKIMA. CTpouTh OoJee CoXKHbIEe TpadUKH | NeITeTbHOCTH, B TOM YHCIIE
Ha OCHOBE Ipa(hMKOB MOKA3aTENbHBIX (DYHKIIMH; OMHUCHIBATH UX B CHTYaI[UW CTOJIKHOBEHHUSI
CBOI{CTBA. HUHTEPECOB.
35 KonTpoasnas padora Ned 1 K3y KP
Jlorapudgmmnyeckas pyHKuus 18
36- | Onpenenenue norapupma 2 NHM ®dopMmyHpoBaTh onpeaesneHue oraprdma, cBoictsa oraprudma. PeryasiTuBHbIe: CTI, BII,
37 31UM Berunciste 3HaueHMs JIorapuPpMUIeCKUX QYHKINH, 3a1aHHBIX BHOCHUTH HEOOXOIMMEBIC YO
(opMynaMu; COCTaBIISATh TaOIHIBI 3HAYCHHUH JIOrapUPMUIECKIX KOPPEKTHBEI B JIEHCTBHE
¢ynkmid. CTpoUTh MO TOYKaM rpauKy JIorapu(hMUIECKUX IOCJIE €r0 3aBEPIICHUS Ha T, CP, PK
" knuii. OnuCHIBaTh CBOMCTBA TorapuMuueckoit KIIUYU HA OCHOBE yueTa Xapakrepa
38- | CoiicTBa torapumoB 3 31UM (ymxit pud (ymcu i DaKTep CTII, BII,
40 C3VH OCHOBaHHH ee Tpaduueckoro npeacrasieHus. MoaeaupoBaTh C/IeTaHHbIX OIIHOOK. vO
peajbHbIE 3aBUCUMOCTH C TIOMOIIBIO (popMyIT U rpadHKOB. IMo3naBaTenbHbIE: T.CP. PK
WurepripernpoBaTh rpaduKku peasbHbIX 3aBUCHMOCTEH. IIPOBOJIUTH CPABHEHUE 2
41- | JecaTu4Hble U HATYpaJIbHBIC 2 3UM PrpeTHp rpad P P p ’ CII, BII,
Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBI JJISL UCCIIE0OBAHUS cepualuio u
42 sorapumMsl C3VH . YO
TIOJIO’KEHHST Ha KOOPAMHATHOM IIIOCKOCTH Ipa)uKOB KJaccu(uKaIuo no T CP. PK
3 T D D sorapu(pMuueckux (QyHKIUHA B 3aBUCUIMOCTH OT 3HAUECHHUH 3aJ]aHHBIM KPUTEPHSIM. > ==
- orapuMuIecKas K1y, ee
41 ap o YHKLHA, ko3 unmeHToB, Bxoaamux B popmyiy. Pacrio3naBaTb BUIIBI KommyHnukaTuBHbIe:
CBOHCTBa M rpadk .
15 P P T norapupmuueckux GyHkuuid. Ctpouts Oosee cI0kKHbIE rpaduKH YUUTHIBATh pa3Hble MHEHHS T CP.PK
CIICHHE Sajad Ha OCHOBE Ipa(hUKOB JIOrapUPMHUIECKUX (YHKIMI; OIUCHIBATH UX U CTPEMHTBCS K e
CBOICTBA. KOODJMHAIMN Pa3INYHBIX
Pemats norapudmuydeckrie ypaBHEHNSI M CHCTEMBI yPaBHEHUH. TIO3MIMHA B COTPYIHUYECTBE
46 KonTpoabsnas padora NeS 1 K3VY Pemats norapudmuueckue HepaBeHCTBa. [IpuMEHATH METON KP
47- | Jlorapudmuueckue ypaBHEHUs U 6 UHM WHTEPBAJIOB [UISl PEILICHUS JIOTapU(MHUUECKUX HEPABEHCTB. CII, BII,
52 HEpaBEHCTBA 31M KoHcTpynpoBaTh 5KBHBaJIEHTHBIE PEUYEBbIE BHICKA3BIBAHHS C YO
C3VH UCHOIb30BAHUEM ANreOpandeckoro U reoOMeTPUIECKOTO S3BIKOB. T, CP, PK
53 KonTpoabnasi padora Ne6 1 K3V Hcnonp30Bath GyHKIIUOHATBHO-TPAGQUICCKUE IPEICTABICHUS TS KP

pEeLICHUs U HCCIIEIOBaHus JIOrapu(pMHUYECKUX YpaBHEHUH,
HEpPaBEHCTB, CUCTEM YpPaBHEHUI U HepaBeHCTB. Vcronb3oBaTh
TOTOBbIE KOMIIBIOTEPHBIE IPOrPAaMMBI JAJIs TIOMCKA YT pEIECHUs U




WJUTIOCTPAIMY PELICHUS] YPAaBHEHUI U HEPaBEHCTB.

Tpuronomerpudeckue GpopmMyJibl 20
54 Panuannas mepa yrna u ayru 1 31UM
C3YH
55 IToBOpOT TOUKM BOKpPYT Havyasia 1 C3YVH
KOOpJIMHAT
56- | Onpenenenue cuHyca, KocuHyca | 2 K3y
57 TaHIeHCa yria
58 3HaKU TPUTOHOMETPUYECKUX 1
GbyHKIMH
59- | 3aBUCUMOCTb MEXly CHHYCOM, 2 NHM
60 KOCHHYCOM U TAHT€HCOM OJIHOTO U 3UM
TOTO K€ yria
61 TpuroHomerpuueckue Toxaecrea | 1 NHM
62 CHHYyC, KOCUHYC U TaHT€HC yrjoB | 1 NHM
aun —o 31UM
63- | ®OpMyIIbI CIIOXKEHUS 3 NHM
65 31UM
66 CHHYyC, KOCUHYC ¥ TaHI'€HC 1 WHM
JIBOMHOTO yriia 3UM
67 Cunyc, Kocumyc u mameenc 1
NONOBUHHO20 yena™*
68 DopMyJibl IPUBEACHUS 1 WHM
31UM
69- | Cymma 1 pa3HOCTh CUHYCOB. 2 NHM
70 CyMMa 1 pa3HOCTh KOCUHYCOB. 3UM
71- | Pemenue 3agau 2 C3VH
72
73 KonTtpoasnas padora Ne7 1 K3y

DopMynHUpOBaTh ONPEAETICHNE U WIUTIOCTPUPOBATh IOHATHE CUHYCA,
KOCHHYCa, TAHT€HCA U KOTaHI€HCa Ha €AMHUYHON OKPY>KHOCTH.
OOBSICHATH U WILTIOCTPUPOBATH HA €IMHUYHON OKPY>KHOCTH 3HAKH
TPUTOHOMETPUYECKIX QyHKINI. DOpMYIHpPOBaTh U Pa3bSICHATH
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BBIUMCIATE 3HaUEHUS
TPUTOHOMETPUYECKON (PYHKIMH yIJia IO OJTHON M3 ero 3aaHHbIX
TPUTOHOMETPUYECKIX QYHKIMH. BBIBOIUTE (hOPMYIIBI CIIOKEHHS.
BeiBouTh (hopMynsl mpuBeaeHus. BEIBOIUTE (OPMYIIBI CyMMBI 1
Pa3HOCTH CUHYCOB, KOCUHYCOB. [IpHMEHSATH TPUTOHOMETPUUYECKHE
¢dopMynbl Ui TpeoOpa3oBaHUs TPUTOHOMETPUYECKHIX BBIPAKEHUH.

PeryasiTuBHbIE:
OCYIIECTBIISATH UTOTOBBIN 1
TIOLIArOBBIN KOHTPOJIB 110
pe3yabTary.
Ilo3naBaTesbHbBIE:
CTPOUTH PEUYEBHIE
BBICKA3bIBaHUS B YCTHOU U
MMUCHMECHHOU (hopMe.
KomMyHHUKaTHBHBIE:
YUUTHIBATh pa3Hble MHEHHS
U CTPEMHTBCS K
KOODJMHAIMN Pa3INYHBIX
MO3ULIUI B COTPYJHUUYECTBE.

CTI, BII,
YO
T, CP, PK

BII, YO
T, CP, PK

CP, PK

KP

CTI, BII,
YO
T, CP, PK

CTI, BII,
YO
T, CP, PK

CTI, BII,
YO
T, CP, PK

CTI, BII,
yO
T, CP, PK

CTI, BII,
YO
T, CP, PK

CTI, BII,
yO
T, CP, PK

CTI, BII,
YO
T, CP, PK

CII,
BII,PK

CTI, BII,
YO
T, CP, PK

KP




TpuroHomeTpuiecKkne ypaBHeHUs1 1 20 IIpoBOIUTE NOKA3aTENbHOE PAcCykACHUE O KOPHIX MpOCTEHInX PeryasiTuBHbIE:
HepPaBeHCTBA TPUTOHOMETPUUYECKUX YpaBHEHUH. PemaTe TpUroHomMeTpuyueckue OLIEHUBATh [IPABUIILHOCTD
74- | YpaBHenue COSX =d. 2 C3VH YpaBHEHHUsI U MIPOCTelIe HepaBeHCTBA. [[pUMeHsTh BBITIOJTHEHUSI ICUCTBUS HA CI1, BII,
75 TPUTOHOMETPUYECKHE (POPMYJIBI IS PEILICHHUS YpOBHE aJIeKBaTHOU YO
TPUTOHOMETPUUYECKUX yYpaBHEHUH. VIcnonb30BaTh pa3nuyHbIe PETPOCIEKTUBHON OLIEHKH. T, CP, PK
_ METOABI JUIsl PELLIEHNs TPUTOHOMETPUUECKUX YPaBHEHUH. Ilo3naBaTesbHbBIE:
76- YpasHenue SINX =a. 2 KoHcTpynpoBaTh SKBUBAJICHTHBIE PEUEBBIE BHICKA3BIBAHUS C BJIJICTh OOIIMM IIPHEMOM KP
77 WCIIOJIb30BAHUEM aJIreOpanvyecKoro U TeOMETPHYECKOTO SI3BIKOB. peleHus 3a1a4.
78- | VpaBHenus 1gx=a. 2 Hcnonp3oBath GyHKIMOHATBHO-TpadYECKUE MIPEACTABICHUS IS KomMyHHUKaTHBHBIE:
79 peleHysl U UCCIIeIOBAHUS TPUTOHOMETPUUECKUX YPaBHEHUH, JIOTOBAapUBaThCA U
- cUcTeM ypaBHEHUH. VIConb30BaTh TOTOBBIE KOMIIBIOTEPHBIE MIPUXOJUTH K 00IIEMy
80- | Pemenue npocreiimmx 5 3 MHM OPOrpaMMBI ISt [IOUCKA Ty TH PEIIECHUS ¥ WIUTIOCTPAIIUU PEIICHUS PELIEHUIO B COBMECTHOI
82 | TPUTOHOMETPUHECKHX ypaBHEHHH ypaBHEHUH ¥ HEPABEHCTB NESTETHLHOCTH, B TOM YHCIIE
83 KonTponbnas padora Ne§ 1 B CHTyallMH CTOJKHOBCHHUS CT], BII,
HUHTEPECOB. YO
T, CP, PK
84- | PemeHue TpUrOHOMETPUYECKUX 5 NHM CTII, BII,
88 YpaBHEHU 31UM YO
T, CP, PK
89- | Ilpumepul pewsenusi npocmeriwux | 3 NHM CII, BII,
91 MPUSOHOMEMPUUECKUX 3UM YO
HepaseHcme™ T, CP, PK
92 Pemienue 3amau 1 NHM CI1, BII,
31UM YO
T, CP, PK
93 KonTpoabnas padora Ne9 1 K3y KP
HTorosoe mosropenue 12
94- | NroroBoe MmoBTOpEHUE 7 C3YVH
100
101 | KontpoJsbHas pa6ora NelQ 1 K3y KP
102 | UToroBoe MOBTOpEHUE 1 C3VH
Hroro 102




MareMaTHKa: Anredpa u Havaga anagusa — 11 kaace

Ne OcHnoBHoe conep:xkanue | Yacor | Tum/ IlnannpyemMsle pe3yJbTaThl 00y4eHUSs! Bunpin  [[Ipumevanue
YpPOKa o TeMam ¢opma OcBoeHne nNpeAMeTHbIX 3HAHMI YV (opmbl
ypoka KOHTPOJISt
IoBTOpEeHUe 3 OnuceIBaTh MHOXKECTBO JCUCTBUTEIBHBIX unces. HaxoauTob
1-3 Tloemopenue 3 JIECSITUIHBIC IPUOIMKCHUS UPPAIMOHATHHBIX YUCEIT PerynsiTuBHbI€:
C3VH | CpaBHUBaTh M YHOPSA0YMBATE JACUCTBUTEIBHBIE YHCTA. OLICHUBATh MPABUILHOCTh
HUcnosib30BaTh B MMCbMEHHOW MaTeMaTHYECKON peuu BBITIOJTHEHUSI ICUCTBUN HA YPOBHE
0003HauCHHSI U TpaPUUCCKIE N300PaKCHUS YHCIOBBIX aJIEKBATHOM PETPOCIICKTUBHOM
MHOXECTB, TCOPETUKO-MHOKCCTBCHHYIO CHMBOJIUKY . OIICHKH.
DopmynupoBaTh onpeescHne 0SCKOHEYHO YOBIBAIOICH I[Mo3HaBaTeabHBIE:
TeOMETPUUECKON IPOrpeccuy. BEIMUCIATE CyMMy OECKOHEUHO | CTPOWTBH PEUeBOE BHICKA3HLIBAHHE B
yOBIBAIOMICH TeOMETPUICCKOM IIPOrPECCUH. YCTHOU M MUCEMEHHOH (hopme.
DopmynupoBaTh onpeaenacHne apuhMETUICCKOTO KOPHS, KomMyHHKaTHBHBIE:
CBOMCTBa KOpHEH n creneHu. MccaeqoBaTh CBOMCTBA KOPHA I | KOHTPOJIMPOBATH JCHCTBUSI ApTHEPA.
CTEINEHH, TPOBOJISI YUCIOBBIE IKCIIEPUMEHTHI C
HCIOJIb30BAHUEM KaJIIbKYJISITOPA, KOMIbIOTEPA. BblUKCAATL
TOYHBIC W NMPUOIVKCHHBIC 3HAYCHUS KOPHEH, pu
HEOOXOIUMOCTH HCIOB3YS, KAIBKYJIATOP, KOMITBIOTCPHBIC
MIPOTrpaMMBbL.
DopMyJIMPOBATH ONPECIIEHUE CTENIEHU C PALIMOHATIBHBIM
roKasarejem, JIEHCTBUTENbHBIM MoKa3areneM. [IpumMeHsITh
CBOICTBA CTEIIEHH 15 TPe0Opa30BaHusl BEIPAKEHUH 1
BBIYUCIIEHUI.
Tpuronomerpuyeckne GyHKIuI 14 BbruncasTe 3HaUEHHS! TPUTOHOMETPUYIECKUX (DYHKIHH,
4-5 O0acTh ONpeneIeHus 1 2 NHM 3aJIJaHHBIX (POPMYJIAMHU; COCTABIIATH TAOIUIIEI 3HAUCHUN PeryasituBHbI€:
MHOXXECTBO 3HaYeHUMN 31UM TpuroHomerpuueckux QGyskiuii. CTpouts 1o ToukaM rpadMku | yYUTHIBATH MPABUIIO B INIAHUPOBAHUH
TPUTOHOMETPUUECKUX TPUTOHOMETPHUYCCKIX (PYHKINH. ONMCHIBATh CBOWCTBA 1 KOHTpOJIE Crioco0a penieHusl.
GbyHKIUH TPUTOHOMETPHUYCCKIX (DYHKITUA Ha OCHOBAHUU HX IMo3HaBaTeIbHBIE: OCYIICCTBIIATH
6-8 YETHOCTD, HEUETHOCTD, 3 NHM | rpadudeckoro npeacraBieHus. MoJIearpoBaTh peaibHble TIONCK HE0O0X0 MO HH(popMaun CTI, BII,
TIEPUOIUYHOCTD 3UM 3aBUCHMOCTH C ITOMOUIBI0 (POPMYJT U TPaUKOB. JUTSI BBITIOJTHEHUSI YICOHBIX 3aaHuH C
TPUTOHOMETPUUECKUX HHuTepnpeTrpoBath rpauKe peaabHBIX 3aBUCHMOCTEH. WCIOJI30BAHUEM YUCOHOM
(GyHKIHiA Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBI 7Sl UCCIEAOBAHUS | JIUTEPATYPHI.
9-10 ®ynkuus Y = COSX, ee | 2 UHM TOJIOXKCHHS Ha KOOPAWHATHOM IIOCKOCTH TPa(PUKOB KoMMyHHKaTHBHBIE: YIUTHIBATH CII, BII,
CBOiCTBA H rpaduK 3UM TPUTOHOMETPHUYCCKIX (PYHKIIUH B 3aBUCUMOCTH OT 3HAUCHHUI pa3HbIC MHCHUS ¥ CTPEMUTHCS K YO
KO3 PHUIUEHTOB, BXOIAMUX B (popMyiy. Pacro3HaBaTh BUIBI KOOPJAWHAINY PAa3JINIHBIX TO3UIHIA B T, CP, PK
11-12 | dynxums y=sinx, ee 2 NHM TPUTOHOMETPHYCCKUX QyHKIHIH. CTPOHUTH O0JIee CIIOKHBIC COTpPYJIHUYECTBE CII, BII,
cBOiiCTBA 1 rpaduK 3UM Fpa(l)I/IKI/i -Ha OCHOBE rpa(bmcmi TPUTOHOMETPHUYCCKIX YO
(yHKIUH; ONUCEIBATE UX CBOWCTBA. T, CP, PK




13-14 | ®OyHKIMN 2 NHM CIlI, BII,
Yy =1gx, y =cigx unx 3UM YO
CBOHCTBa M rpaduKu T, CP, PK

15-16 | Obpamnvie 2 WHM CII, BII,
mpu2oHoMempuyeckue 3UM YO
dyHryuu T, CP, PK

17 KonTpoabnas padora Ne | 1 K3y KP
1

IIpousBonnas u eé 18 DopMyIHpoBaTh ONpeeIeHHe TPOU3BOJHON (DyHKITUH.

reOMeTPHYeCKHH CMBICIT Hcnonb30Bath onpesencHue NpOU3BOAHOM ISl HAXOXKIEHUS

18-19 | IIpousBonHas. 2 WHM MIPOU3BOIHON TpocTeHIUX (HyHKIUH. BEIBOMUTE  (hOPMYITBI PeryasiTuBHbIE: CI1, BII,

3UM IPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIMI, CIIOKHON QYHKIUMU U | OCYIIECTBIATH HTOTOBLIN YO
obpatHoii ¢pyHKIMHU. Vcronap30BaTh NpaBuiia MOIIaroBsIi KOHTpoub 1o pezynsraty. | T, CP, PK

20-21 | IIpousBoaHas CTENEHHOM 2 UHM | auddepenuupopanns ¢yHkiumil. Haxonurs MrHOBEHHYO Io3HaBaTebLHbIE: CI1, BII,
byHKIHK 31UM CKOPOCTB JIBMXKEHUS TOUKU. VICONB30BaTh r€OMETPUYECKUMN CTPOWTH PCUCBBIC BBICKA3HIBAHUS B YO

CMBICJT TPOU3BOAHOM JJIs BEIBOJIA YPABHEHUS KacaTEIIbHOM. YCTHOU M MUCEMEHHOH (hopme. T, CP, PK

22-23 | IpaBuna 2 MHM | Hcnons30BaTh NOMy4YeHHbIE 3HAHUS JUIsl OITMCAHUS U aHAIU3a KoMMyHHKaTHBHBIE: YIUTHIBATh CI1, BII,

muddepeHnmpoBaHus 3UM peaJIbHBIX 3aBUCUMOCTEN pa3Hble MHEHUS U CTPEMUTHCS K YO
KOOpJMHAIMY Pa3JIMYHBIX TO3UIIUH B T, CP, PK

24-28 | IIpou3BoAHBIE HEKOTOPBIX | 5 NHM COTPYIHUYICCTBE. CIlI, BII,

9JIEMEHTAPHBIX QYHKIUH 31UM YO
T, CP, PK
29-31 | T'eoMeTpuueckuii CMbICIT 3 NHM CIlI, BII,
IIPOU3BOIHON 31UM YO
C3VH T, CP, PK
32-34 | Pemenue 3amau 3 C3VH CI1, BII,
YO
T, CP, PK

35 KonTponbnas padora Ne | 1 K3y KP
2

IIpuMeHeHne NPOU3BOIHONM K 14 Haxonutb nHTEpBabl MOHOTOHHOCTH (GYHKIMH. HaxomuTth PeryasiTuBHbIe:

HCCJIEA0BAHNI0 QYHKIMI TOYKH SKCTpeMyMa QyHKIMH. JlOKa3bIBaTL TEOPEMY O YUUTBIBATh NPABWIO B IUTAHUPOBAHUU

36-37 | Bospacranue u yobiBanue | 2 VUHM | DOCTaTOYHOM YCJIOBHH SKCTpeMyMa. HaxonuTh HauOOJbIllee U | W KOHTPOJIEC CIIOCO0a PEIICHHUS. CII, BII,
GbyHKIMN 3UM HavMeHblIIee 3HaYeHne (QyHKIMI Ha UHTepBaJe. Ilo3naBaTeIbHBIE: OCYILECTBIATH YO

Mo rpaduky npon3BOIHON ONpPENENsITh HWHTEPBAJIbI TIOWCK HE0O0X0 MO HH(popMauu T, CP, PK
38-39 3KCTpeMyMBI (byHKupm 2 NHM MOHOTOHHOCTH, TOYKH 3KCTpEMyMa (byHKuI/H/I. JUIS BBITTOJIHECHUSA yqeGHLIX 3aJIaHuH C CI1, BII,
31UM Crpouts rpauk, IpoBOJs IOJTHOE UCCIIEA0BaHNE (DYHKIIUH. HCIIONIb30BaHUEM YueOHOH YO
Pemath (u3nIecKue, reOMETPUICCKUE, aNreOpamdecKie JATEpaTyphl. T, CP, PK

40-43 | TIpumeHeHME IPOM3BOAHOM | 4 MHM | 3a7aud Ha ONTUMU3aLui0. MoaenupoBaTh peajibHble cuTyaluy, | KoMMyHHMKaTHBHBIE: yUUTHIBATh CTI, BII,
K IIOCTPOEHHUIO rpahuKoB 31UM HCCJIEIOBaTh MOCTPOEHHBIE MOJIENN, UHTEPIPETUPOBATh pa3Hble MHEHUS U CTPEMUTHCS K VO
(GyHKImit C3VH | HOIy4eHHBIN pe3yabTar. KOOpJAMHAIMY Pa3JINYHbIX O3ULIH B T, CP, PK

44-45 | HaubOompliee u 2 NHM COTPYAHNYCCTBE CI1, BII,
HavMeEHbIIIee 3HAaUCHUS 3UM YO
GyHKIMH T, CP, PK




46 BeimykitocTs rpaduka 1 NHM CII, BII,
(YHKIMH, TOYKH 31UM YO
nieperuba* T, CP, PK

47-48 | Pemenue 3agau 2 C3YH

49 KonTponbnas padora Ne | 1 K3y KP
3

Hurerpan 13 JTIoka3bIBaTh, YTO NaHHAS (YHKIUS SBJSCTCS IIEPBOOOPa3HOMN

50 [epBooOpasnas 1 NHM JUTSL pyToi qanHoW (yHKmu. Haxonuts it GpyHKIwH PerynsiTuBHbIE: CI1, BII,

31UM epBOOOPA3HYI0, TpaUK KOTOPOU MPOXOIUT Yepe3 TOUKY, pasiaryaTh Coco0 U pe3yabTarT YO
3a/IaHHYI0 KOOp/AUHAaTaMu. BbIBOJIUTH MpaBuiia OTHICKAHUS JICUCTBUS. T, CP, PK

51 IIpaBuna HaxoxACHUS 1 MHM MepPBOOOPA3HEIX. IMo3naBaTeJbLHBIE: BIAJAETH OOIUM CI1, BII,
MePBOOOPa3HBIX 31UM BeBomuth hopmyiy HeroroHa-JIeliOHMIIA, BRIYUCISITE MIPUEMOM DPEIICHUS 33Ja4u. YO

Iouab KpUBOJIMHEWHOM Tpanenuu. Pemats 3agaun KoMMyHHKATUBHbBIE: T, CP, PK
52-53 ITomia s KpUBOIMHEHHOMN 2 HM (1)1/13I/Iqec1<0171 HaIpaBJIEHHOCTH. MOJIeNUpOBaTh peaibHbIe JOroBapuBaThHCS U MPUXOJAUTH K CI1, BII,
Tpaneuuyd U UHTErpai 31M CUTyallun, UCCIICA0BATh MOCTPOCHHBIC MOJICIIN, o6meMy PCUICHUIO B COBMECTHOM YO
HMHTEPIPETUPOBATh MOITYUCHHBIN pe3yibTar. JIEATEIILHOCTH, B TOM YUCJIE B T, CP, PK
54 Breiuucienue HWHTETPaJIoB 1 NHM CUTyallu CTOJIKHOBCHUS UHTEPECOB. CI1, BII,
3UM YO
T, CP, PK

55-57 | Beluucnenue riomajei ¢ 3 NHM CI1, BII,

MIOMOILIBIO UHTErPaIoB 31UM YO
C3YH T, CP, PK

58-59 | [IpumeHeHue npou3BOJHON | 2 NHM CIlI, BII,
U MHTErpaJia K pelIeHUI0 31UM YO
MPaKTUYECKUX 3a7a4 T, CP, PK

60-61 | Pemenue 3amau 2 C3VH CI1, BII,

YO
T, CP, PK

62 KonTpoabnas padora Ne | 1 K3y KP
4

Kom0unaropuka 7 [IpumeHsTh MPaBUIIO MPOU3BEACHUS JUISI PEILICHUS 33]a4 Ha

63 IIpaBuio npousBeneHUs. 1 VHM | HaxoxzeHue yuciaa 0ObEKTOB, BAPUAHTOB MIIM KOMOUHAIMH. PerynsatuBHbIe: CI1, BII,

31UM [IpumeHsTH CBOKCTBA pa3MeIleHUH, COYETaHUH, OCYIIECTBIIATH UTOTOBBIN U YO
MIepecTaHoOBOK, pa3iokeHus: ounoma HetoroHa. Pemartp MOIIaroBsIi KOHTpoub 1o pezynsraty. | T, CP, PK
64-65 | TlepecTaHOBKH. 2 MHM MIPOCTEUIIIEe KOMOUHATOPHBIC 33/1a49H, YPaBHCHUS ITo3HaBaTe/IbHBIE: CI1, BII,
31UM OTHOCUTEIIBHO /1, COAEPIKAIIUE BBIPDAKEHUS BUA CTPOUTH PEUEBBIC BHICKA3bIBAHUS B YO
P A" Cn YCTHOU M MUCEMEHHOH (hopme. T, CP, PK
66-67 | Pa3memienus. 2 WHM n, > Tm> = m- KoMMyHUKATHBHBIE: YIUTHIBATD CI1, BII,
3UM pa3Hble MHEHUS U CTPEMUTHCA K YO
KOOpJMHAIMH Pa3JIMYHbIX [TO3UIIUHI B T, CP, PK
68 CoueTaHus U UX cBOMcTBa. | 1 MHM COTPYAHUYICCTBE. CI1, BII,
3UM YO
T, CP, PK




69 bunom HeroroHa. 1 NHM CI1, BII,
3UM YO
T, CP, PK

DJIeMeHThI TeOpHsl BepoOATHOCTeH. | 7 PeryasiTuBHbI€:

70 CoObrtus. Kombunaropuka | 1 MHM Penrats 3a1aun Ha HAXOXKJICHUE BEPOATHOCTEH COOBITHIA, B TOM | Pa3InyaTh croco0 ¥ pe3yapTar CII, BII,
coOwrtuii. [Ipotu- 3UM YHCIIe ¢ IPUMCHEHUEM KOMOMHATOPUKH. [IpUBOIUTH TPUMEPHI JICHCTBUS. VO
BOITOJIOKHOE COOLITHE. MIPOTHBOMOJIOKHEIX COOBITHIA. PemaTh 3aaun Ha MPUMEHCHUE ITo3naBaTe/bHBIE: BIAJIETh OOIMM T, CP, PK

71 BeposiTHOCTH COOBITHS. 1 NHM Mpe/ICTaBIIEHUE O TEOMETPUUECKON BEPOSITHOCTH. BHIUHCIIATE TIPUEMOM DPCILICHUS 3aa4u. CII, BII,

3UM BEPOSTHOCTH CyMMEI JIBYX IIPOU3BOJIBHBIX COOBITUH, TBYX KomMmyHnukaTuBHbIe: YO
HECOBMECTHBIX COOBITUI. PelaTe 3a1aun Ha BEIYMCIICHHE AOTOBAPUBATHCA U IPUXOAUTDH K T, CP, PK
72 ClioxeHue BEPOSITHOCTEH. 1 NHM BEPOSTHOCTHU IIPOU3BE/ICHUS HE3aBUCUMBIX COOBITHH. O0ILIEMY PEUIEHUIO B COBMECTHOM CI1, BII,
SUM IIpencraBnsars Npolecchl U SIBICHUS, UMEIOLIUE ACATCIILHOCTH, B TOM YMCIIC B VO
BEPOSTHOCTHBIN XapakTep. HaxoauTh U olleHUBaTh CUTYaIluu CTOJIKHOBECHHUS UHTCPECOB. T, CP, PK

73-74 He3aBucuMmble COOBITHSA. 2 NHM BEPOSATHOCTh HACTYIIJICHUSI COOBITHI B HpOCTeﬁMHX CII, BII,
VMHOXEHHE 3UM MPaKTUYECKUX CUTYaLUSX. VO
BEPOSTHOCTEM. T, CP, PK

75 Crarucruyeckas 1 NHM CIlI, BII,
BEPOSTHOCT. 31UM YO

T, CP, PK

76 KonTponbnas padora Ne | 1 K3y KP
5

Crartncruka 3 Beruncnsts yactory cirydaiiHoro coObitusi. [IpuBoauTh PeryasiTuBHbIe:

77 City4aiiHble BETMUHUHBI. 1 WHM MIPUMEPHI YUCIIOBBIX JAHHBIX, HAXOJUTh CPEeIHEE, pa3Max, YUHUTBIBATH MPABWIO B mianupoBanun | CII, BII,

3UM MOy, JUCIICPCHUIO YUCIIOBBIX MepeOopoB. Haxonute u Y KOHTPOJIC CIIOCO0a peIIeHMS. YO
OLICHUBATh OCHOBHBIE XapPAKTEPUCTUKH CITy4alHBIX BEJIHMUUH. Ilo3naBaTeIbHBIE: OCYILECTBIATH T, CP, PK
78 LleHTpanbHble TEHACHIMU. | 1 UHM HUccaenoBats cityyaiiHple BETMUUHBI 110 UX PACHPE/ICIICHUIO ITOMCK HEOOX0AUMOM HHPOpMATUU CI1, BII,
3UM JUTSI BBITIOJTHEHUSI YICOHBIX 3aaHUH C YO
WCIOJIB30BAHUEM YUCOHOM T, CP, PK
79 Mepsr pa3opoca. 1 NHM JIATEPATYphI. CI1, BII,
3UM KoMMyHUKATHBHBIE: YIUTHIBATD vyO
pa3Hble MHEHUS U CTPEMUTHCS K T, CP, PK
KOOPJMHAIMY Pa3JIMYHbIX [TO3UIIUHI B
COTPYJIHUYECTBE

HTorosoe nopropenune 23 INoaroroska k EI'D

80-94 | UrtoroBoe noBTopeHue 15 C3YH

95-96 | UrToroBast KOHTpoJbHAA | 2 K3y KP
padora B ¢popmarte EI'D
Ne 6

97- Hrorosoe noBropeHue 6 C3YVH

102
Bcero 102




1 Auredpa

Yucna, kopuu u cmenenu

1.1.1 Lensie yncna

1.1.2 CreneHb ¢ HaTypaJIbHBIM [IOKa3aTeNIEM

1.1.3 Ipo6u, mpoIIeHTHI, palliOHAILHBIC YUCITa

1.1.4 CreneHb C LEIbIM [10Ka3aTeNEM

1.1.5 Kopenn crenenu n > 1 u ero cBoiicTaa

1.1.6 Crenenp ¢ palMoOHaIbHBIM IOKa3aTeNeM U €€ CBOWCTBa
1.1

1.1.7 CBoiicTBa CTENEHHU C ACHCTBUTEIbHBIM ITOKa3aTEIEM
OcHogbl mpuzonomempuu

1.2.1 Cunyc, KOCUHYC, TAHT€HC, KOTAaHT€HC IIPOU3BOIBHOTO
yria

1.2.2 Pannannas mepa yria

1.2.3 CuHyc, KOCUHYC, TAHTCHC U KOTAHI'€HC YUCIa

1.2.4 OcHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA

1.2.5 ®opmynsl npUBeaeHUS

1.2.6 Cunyc, KOCUHYC ¥ TAHT€HC CyMMBI U Pa3HOCTH ABYX
yIJ10B

1.2

1.2.7 CuHyC ¥ KOCUHYC IBOMHOIO yria

Jozapugpmor

1.3.1 Jlorapudm uucna

1.3.2 Jlorapudm npou3sBeIeHH s, YaCTHOTO, CTCTIICHH
1.31.3.3 [lecaTH4HBIN U HATYPAJILHBIN JIOrapu(MBI, YUCIIO €
1.4 IIpeobpaszosanus evbipaicenuti

1.4.1 Ipeobpa3oBaH¥si BEIPAKEHHIN, BKIFOUAIOIINX
apu(MEeTHUCCKUE OMEPAIHH

1.4.2 TpeoOpa3oBaHust BEIPAKEHHIN, BKIFOUAOIIAX OMEPAIHIO
BO3BE/ICHHSI B CTEIICHb

1.4.3 TIpeoOpa3oBaHus BEIpXEHHUIT, BKIIIOUAIOLIUX KOPHU
HaTypaJIbHOM CTETIEHU

1.4.4 TIpeoOpa3oBaHHs TPUTOHOMETPHUYECKUX BBIPAXKEHHUI
1.4.5 Ipeobpa3oBaHue BhIPAKCHHU, BKIFOUAIOIIUX OMEPAIIHIO
norapuMuUpoBaHuUs

1.4.6 Moaynb (abconroTHas BETHYMHA) YUCITa

2 YpaBHeHHS] U HepaBeHCTBA

Vpasnenus

2.1.1 KBagparHble ypaBHEHUS

2.1.2 PanyoHasbHble YpaBHEHUS

2.1.3 UppauuoHaibHble ypaBHEHUS

2.1.4 TpuroHoMeTpru4ecKue ypaBHEHUs

2.1.5 Ioka3aTesbHbIC ypaBHEHUS

2.1.6 Jlorapudmuueckne ypaBHEHHUS

2.1.7 PaBHOCUIIBHOCTb YPABHEHUI, CUCTEM YpaBHEHUIL
2.1.8 IIpocreiinne cucTeMbl ypaBHEHUH ¢ AByMs
HEN3BECTHBIMU

2.1.9 OcHoBHbIE IPUEMBI PELICHUS CUCTEM YPABHEHMIA:

TeMbl HTOTOBOI'0 IMOBTOPCHUHA
MOZICTAaHOBKA, alIreOpandeckoe CI0KeHUE, BBEJCHHE HOBBIX
MePEeMEHHBIX
2.1.10 Ucnonp3oBanue CBOMCTB U IpadKkoB GyHKIMN NpH
pElIeHNU YPaBHEHUI
2.1.11 U3obpakeHne Ha KOOPAUHATHON MIOCKOCTH MHOXKECTBA
pelieHnii ypaBHEHHIt ¢ IByMs IEPEMEHHBIMU M UX CHCTEM
2.1
2.1.12 TlpumeHeHre MaTeMaTHUYECKUX METOJIOB JIJIsl pelIeHH S
coziepKaTeIbHBIX 33/l U3 Pa3JIMYHbIX o0slacTel HayKu U
npakTuku. MHTepnperanys pe3yabTaTa, y4€T peallbHbIX
OrpaHUYeHUI
Hepasencmea
2.2.1 KBagpaTHble HEpaBEHCTBA
2.2.2 PanyioHanbHbIe HEPABEHCTBA
2.2.3 [oka3aTenbHble HEPABEHCTBA
2.2.4 JlorapudmMuueckrue HepaBeHCTBA
2.2.5 CucreMbl TMHEHHBIX HEPABEHCTB
2.2.6 CucteMbl HEpaBEHCTB € OAHON NepeMeHHO
2.2.7 PaBHOCHIIBHOCTb HEPABEHCTB, CUCTEM HEPaBEHCTB
2.2.8 Hcnonb3oBaHue CBOMCTB U TpaukoB QYHKIHMIT pu
peLICHUH HEPAaBEHCTB
2.2.9 Meton UHTEpBAJIOB
2.2
2.2.10 13o0pakeHne Ha KOOPAUHATHON MIOCKOCTH MHOXKECTBA
peLIeHN HEPaBEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM
3 Odynkoun
Onpedenenue u spagux GyHkyuu
3.1.1 dyukuus, 061acTh onpeneneHust QyHKINU
3.1.2 MHoxecTBO 3HaueHUi QYHKINU
3.1.3 T'paduk pynkuun. [TpuMeps! GpyHKIHMOHAIBHBIX
3aBHCHMOCTEH B pEaNIbHBIX MPOLECCaX U SIBICHUSIX
3.1
3.1.4 O6parnas dynkuus. I'padux obpaTHO# QyHKIMN
3.1.5 Ipeobpa3oBanusi rpaUKOB: MapasUIebHbII MePeHOC,
CHUMMETpHS OTHOCUTEIBHO OCeH KOOpHHAT
DnemenmapHoe uccnedosanue QyHKyuil
3.2.1 MonoToHHOCTb (QyHKIMH. [IpOMEKYTKH BO3pacTaHUs U
yOBIBaHHS
3.2.2 YéTHOCTD M HEYETHOCTDH (PYHKIMN
3.2.3 Ilepuoan4HOCTh GyHKIMN
3.2.4 OrpaHu4eHHOCTh (QyHKIHUN
3.2.5 Touku 3KCTpeMyMa (JOKaJIBHOIO MaKCUMyMa U
MHUHHMYMa) QYHKIUH
3.2
3.2.6 HauGounbiee 1 HauMeHblIee 3HaueHUs (PyHKIUN
OcHosnbie anemenmaphvle QYHKYuu
3.3.1 JIuneiinas Gpynxuus, e€ rpaduk
3.3.2 Oyukuus, onuchBarOLmas 00paTHYIO NPOINOPLUOHATIBHYIO

3aBHCHMOCTb, e€ rpaduk

3.3.3 Keagparuunas ¢pyHkums, e€ rpadux

3.3.4 CreneHnast GyHKIHS C HATYPaJIbHBIM MOKa3aTeaeM, eé
rpadux

3.3.5 Tpuronomerpuueckue QyHKIMHU, UX rpahuku

3.3.6 Toka3zarensHas dyHkius, eé rpaduk

3.3

3.3.7 Jlorapudmuueckas pyHKims, eé rpadpux

4 HayaJia MAaTEMATHYECKOT0 AaHAIN3A

Ilpoussoonas

4.1.1 IlonsiTne 0 MpOU3BOAHON (QYHKIMH, FEOMETPUIECKUIT
CMBICJT IPOU3BOAHOM

4.1.2 Ousnueckuii CMbICI POU3BOIHOM, HAXOXKICHUE
CKOPOCTH AJISIIpOLecca, 3aJaHHOTr0 GOPMYIIOi MK rpad uKoM
4.1.3 YpaBHeHHe KacaTelIbHOM K rpaduky GyHKINU

4.1.4 TIpou3BOIHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHHUS,
4acTHOTO

4.1.5 TIpon3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX QYHKIHUIT

4.1

4.1.6 Bropast mpousBojHas u € HU3NUECKHUIA CMBICIT
Hccneoosanue gpynxyuil

4.2.1 llpuMeHeHHEe MPOU3BOTHON K HCCIICIOBAHUIO QYHKIMN U
MOCTPOCHHIO rPadKOB

4.2

4.2.2 Tlpumepbl UCIIOJIb30BAHUS IPOU3BOAHOM AJIS1 HAXOXKACHUS
HAWJTy4IIero pelieH s B MPUKIIAJHBIX, B TOM YHCIIE COLUAIBLHO-
9KOHOMUYECKHX, 3aa4ax

Ilepsoobpasnas u unmezpan

4.3.1 TlepBooOpa3HbIe 3I€MEHTAPHBIX (QYHKIHUIH

4.3

4.3.2 Tlpumepsl IpUMEHEHHs] HHTerpaia B QU3NKe U reOMeTpUu
JeMeHTHI KOMOHHATOPUKH, CTATHCTHKH U TEOPHH
BepOATHOCTEH

Onemenmol KOMOUHAMOPUKU

6.1.1 TToo4yepeaHsblit 1 OHOBPEMEHHBIH BBIOOD

6.1

6.1.2 ®opMyJIbl YKCIA COUETAHUH U IepeCTaHOBOK. buHoM
Herorona

Onemenmur cmamucmuku

6.2.1 TabnuuHoe 1 rpaduIecKoe MPEeACTABICHHUE TAaHHBIX

6.2

6.2.2 YncnoBble XapaKTEPUCTUKU PSIOB JTaHHBIX

Dnemenmul meopuu 6eposmuocmelt

6.3.1 BeposiTHOCTH COOBITHI

6.3

6.3.2 TIpumepbl UCIIOIB30BAHUSI BEPOSITHOCTEH M CTATUCTUKU
NPH PEIICHUH NPHUKIIAHBIX 337124



Maremaruka:Teomerpus - 10

Ne OcHoBHoOE coiep:kaHHe [0 TeMaM XapakTepucTHKa OCHOBHBIX BH/IOB 1eITeJIbHOCTH YYCHUKA (Ha YPOBHE Y4eOHBIX JAeilCTBHI) Koa-Bo
ypoka 4acoB
Bgenenue. DopMyIHpOBaTE OCHOBHBIE aKCHOMBI cTepeoMeTprH. JloKa3bIBaTh CIEACTBUS U3 aKCHOM. Pelnarth 3a/1auu Ha 3
1 IIpenmer crepeomeTpun. AKCHOMBI MIPUMEHEHNE aKCUOM H CIICJICTBUH U3 aKCHOM. 1
CTEpEOMETPHUHU.
2 HexoTopsie cinencTBust U3 akCHOM 1
3 Pemenue 3ana4 Ha IpUMEHEHNE aKCHOM 1
CTEPEOMETPUU U UX CIIEJCTBUI
IMapanieTbHOCTH MPAMBIX H INIOCKOCTEH DopMyIHpoBaTh ONpeAEIeHHs NapauleIbHBIX IPSIMBIX, CKPEIIMBAIOIIUXCS MPSMBIX., IPSIMOH MapasuieIbHOU 19
4 TlapaiieibHble IPSMBIE B MPOCTPAHCTEE. ruiockoctd. PopMyIIMpOBAaTh M I0Ka3bIBaTh TEOPEMBI, BRIPAXKAIOIINE UX IPU3HAKK U CBOWCTBA. Pacrio3HaBaTh 1
TlapasIebHOCTE TPEX MPSMBIX ?IfaI/IMHOG TIOJIO’KEHHE TPSIMBIX B peajbHBIX (hopMax (Ha q(;prxca}ome Mpe/IMEeTax, CTEPEOMETPHUUYECKUX MOAECISX U T.J.)
= OpPMYJIMUPOBATH OIpEJIeNICHNE MEXIY MpsIMbIMA. DOpMYITHPOBATh O HU B TBETCTBCHH
5 [MapannensHOCTH NPSIMOH U TIIOCKOCTH pea yI1a MGy Tp OPMYIIMPOBATH OMPEACICHUC YIIIOB € COOTBCTCTBCHHO 1
rapajuieNbHBIMU CTOpOHaMHU. JlOKa3bIBaTh TEOPEMBI, BRIPAXKAIOIINE UX CBOIMCTBA. PemaTe 3a1a4m Ha IIOCTpOeHUE,

6-7 Pemenne 3aiau Ha nmapajienbHOCTh NPSMOU U JIOKA33TENBCTBO U BLIYUCIICHIE. 2
ILIOCKOCTH. DopMyIHPOBATH ONPEAEIEHHS apaUIeIbHbIX TIOCKOCTeH. DOPMYIUPOBATh U JOKA3bIBATH TEOPEMBI, BHIPAKAIOIIUE
CkpemyBaromuecs npsiMbie UX MPU3HAKY U CBOMCTBa. DOpMYNIHPOBATEL ONpE/ICIICHHE U H300pakaTh TETpadIp, napasuienenuren. PopMyupoBaTh u 1
VIIIbI C COHATPABIICHHBIMH CTOPOHAMH. YTOI JI0Ka3bIBATh TEOPEMBI O CBOMCTBaX MNapauienenurena. Pemarp 3a1a4m Ha IOCTPOCHNE CEUSHNUH TeTpasipa 1 1
MEXTy TIPIMBIMH napauienenunena. MoienupoBarh yCJIOBHE 3aJa4y U TIOMOIIBIO YePTEeXa MM PUCYHKA, IPOBOJIUTH JOTIOJIHUTEIEHBIE

10-11 | Pemenue 3anaq TIOCTPOEHHS B XOZI€ PEIICHHs. BbLIenATh Ha YepTexxe KOH(Urypanuu, HeoOX0JMMbIe JJIsl POBEJICHUsI 000CHOBAaHHIH P
JIOTMYECKHUX IAroB peueHus. IHTepnpeTupoBaTh MOTyYeHHBIH Pe3yIbTaT U COIIOCTABIIATE €r0 C YCIIOBUEM
12 Kontpoasnas pa6ora Ne 1
3a7a4un.croap30BaTh TOTOBBIE KOMITBIOTEPHBIE IPOrPaMMBI ISl TOMCKA MYTH PELICHHS U WITIOCTPAIN PEIICHHUS
13-14 | INapannensHsle wiockoctu. CBoicTBa TFeOMETPUUECKUX 3a7au. 2
MapaJuIeNbHBIX TJIOCKOCTEH
15 Terpasap. [Napamenenumnen. 1
16-17 | 3ajaun Ha NOCTPOEHUE CEUCHUN 2
18-20 | Pemenue 3anau 3
21 Konrpoasnas padora Ne 2 1
22 3auer Nel 1
IepnienAMKYJISIPHOCTH MPSIMBIX M TJI0CKOCTEH DopMyIHpoBaTh ONpeAeeHIe NePICHINKYISPHBIX MPSIMbIX. POpMYIUpOBAaTh ONpeesieHHE TTePIICHIUKYISIPHOCTH 17

23 TlepreH /MKy IAPHbIE IPSMBIC B IPOCTPAHCTEE. gmMon n 1iockoctd. POpMyIMPOBaTh | JIOKAa3bIBaTh TEOPEMBI, BEIPaXKAIOIME X MPU3HAKH U CBOWCTBA. 1
Tlapaiienbibie TpsMbIE, HEPEHTHKYIAPHBIE OPMYJIMPOBATE ONPE/ICNCHHA PACCTOSHIS OT TOUKH 210 TUIOCKOCTH, MELy apalUIe/bHBIMH MI0CKOCTSMH, MEKILY
S — CKPENIMBAIOIIUMHUCS ITPSIMBIMH, MEX/Ty IPSIMOI U ITapajuIeNIbHOM eif MIockocThio. POpMyNnUpoBaTh U J0Ka3bIBaTh

= T M X TepreHAnKysipax. PopMyaupoBaTh Ol HU MEX i .

24 TIpH3HAK MepICH MKy IAPHOCTH IPAMOH 1 €opeMy O Tpex NepneHuKyspax. PopMyInpoBaTh ONPEAEICHUE Yria MeXIy NPSIMOM U INIOCKOCThIO. PemaTh 3a1aun 1
TOCKOCTH Ha MOCTPOEHHE, JOKA3aTEIbCTBO U BBIYHMCICHUE.

" " DopMyIHpOBaTh ONPEAEIECHHE YITIa MEXK/TY TUIOCKOCTSIMH.

25 Teopema o mpsiMOl TepIEHANKYIISIPHOM . 1
IOCKOCTH DopMyIHpOBaTh ONpeAEIeHHe EePIECHINKYISIPHBIX TTIOCKOCTEH.

DopMyIMpOBaTh M AOKa3bIBATh TEOPEMBI, BEIpAKAIOIIHUE UX ITPU3HAKH U CBOWCTBA. Pacno3HaBars, HopMyIMpoBarTh
26-27 | Pemenue 3a1a4 Ha NEPIEHAUKYISIPHOCTb . " 2
HDSIMOR 1 IIOCKOCTIL orpesieNieHre U U300paXkaTth MpsIMOYTOJIbHBIN Hapasuienenunes. ©opMylIMpoBaTh  IOKa3bIBaTh TEOPEMBI O CBOMCTBAX
D - napajienenunena. Pemare 3ajaun Ha BEIYMCIICHUE JIMHEHHBIX BeMYMH. HTEpIpeTnpoBaTh NOMy4YeHHBIH Pe3yNbTaT 1

28 Paccrosinue ot Touku 10 mwiockoctu. Teopema 1

0 TOEX HeDHCHIIKYISL0AX COIIOCTABIISITh €TI0 C YCJIOBHEM 3a/1auu. VICrob30BaTh TOTOBBIE KOMITBIOTEPHBIE MPOrPaMMBI ISl TOMCKA ITYTH PELIEHHS
P PICHIKY TAPAX. 1 WUTIOCTPALIUH PEILICHHS TEOMETPHUYECKUX 3a1ad.
29 VYron Mexay npsMoi U IIOCKOCTBIO 1




30-32 | Pemenue 3afau Ha IPUMEHEHUE TEOPEMBI O 3
TpeX MepHeHANKYIsIpax, Ha Yrojd MEeXIy
IPSIMOM U INIOCKOCTBIO.

33-34 | IByrpannslii yroi. [IpusHax 2
MIepIEeHANKYJSIPHOCTH JIBYX INIOCKOCTEH.

35 [IpsiMoyronbHBIN NapajieNnenune 1
36-37 | Pemenue 3amau 2

38 Kontpoasnas padora Ne 3 1

39 3auger Ne2 1

MHororpaHHHKH DopMyIHpoBaTh ONpEAEIeHHe | IPUBOIUTD IIPUMEPHI MHOTOTPaHHUKOB. DOPMYIIMpPOBATh ONpe/IeieHre 1 H300pakaTh 10
40-43 | TlonsiTe MHOrorpanauKa. [IpH3va. npuzmy. PopMyIHpPOBaTh ONpeAeIeHIE U H300paxarh MUpPaMuy, yCeUeHHYI0 upaMuay. PopMynupoBars
oIpesieJIeHHe U U300paXkaTh NMpaBHIbHBIC MHOTOTPaHHUKHY. PeniaTh 3a1a4u Ha BEIYKUCIEHHE TIJIOMIA N TOBEPXHOCTH
44-47 | ITupamuna. [paBuiibHas MMpamMuza. Pa3NYHBIX MHOIOTPAHHHUKOB. Pacrio3HaBaTh MHOIOIPAHHUKH, HA YEPTEXKAX, MOJICIISAX M B PEAIbHOM MHUPE.
YceueHHas nupamMua. MoieNMpoBAaTh YCIOBUE 3a1aUH W MIOMOIIBIO YEPTEKA UK PUCYHKA, IPOBOJUTE JAOMOIHUTENLHBIE TIOCTPOESHHUS B XOJIE
48 Cummerpus B ipoctpancTse. Housrue peteHus. BeIIensaTe Ha uepTeske KOH(QUTypaym, HeoOX0AUMBIE JUIs IIPOBEICHHUSI 0OOCHOBAHUI JIOTHUECKHX [1ar0B 1
TPaBUIILHOrO MHOTOTPAHHHKA. DJIEMEHTHI peuieHus. [IpUMEHATh U3yYeHHbBIC CBOMCTBA reoMeTpHIECKUX (HUrYp U HOPMYIT I pEUICHHs TeOMETPHICCKHX 3a/1a4 U
CUMMETPHH NPaBUIBHBIX MHOTOTPaHHHUKOB. 33714 C [IPAKTHYECKAM CONCPIKAHUEM.

49 Kontpoasnas padora Ne 4 1
BekTophl B IpocTpancTBe 6

50 [MonsiTne BexTopa. PaBeHCTBO BEKTOPOB DopMyIHpoBaTh ONpeAEIeHHs 1 WUIIOCTPUPOBATH MTOHSATHE BEKTOPA, JUTMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, 1
51-52 | CloeHHMe W BEIMHTAHHE BEKTOPOB. Cymva KOMILTaHApHBIX BEKTOPOB, PaBHBIX BCKT(])SpOB. BeImonHATE onepanuu HaJl BeKTopaMu. HaxonuTh pasiiokeHne BEeKTopa 3

HECKOITBKHX BEKTOPOB. Y MHOKCHHE BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOpPaM. BBIIOIHATE POEKTHI 110 TEMaM HCITONIb30BAHUS BEKTOPHOTO METO/IA TIPH
T — peLIeHUH 33124 Ha BBIYMCIICHUSI U I0Ka3aTelIbCTBA. VICIoIb30BaTh TOTOBBIE KOMITBIOTEPHBIE MPOrPaMMBI ISl ITOVCKA
MyTH PeICHHs U U .
53-54 | Kommianapsslie BekTopsbl.[IpaBuio yTi petie JUTIOCTPAIIIH PCILICHUA 3a/1a4 2
napajutenenumnena. Pazioxkenne Bekropa no
TpPEM HEKOMIUIAaHAPHBIM BEKTOPaM.

55 3ager Ne3 1
IToBTOpeHue kypca 10 kaacca 13
56-58 | IloBTOpeHHe. AKCHOMBI CTEPEOMETPHUU U UX IHoaroroeka xk EI'9 3

ciezctBy. [lapanienbHOCTh MPSIMBIX U
IUIOCKOCTEHN
59-61 | IloBropenue. IlepneHAUKYIAPHOCTD NPSAMBIX U 3
IUIOCKOCTEH
62-63 | IloBTOpeHne. MHOrOrpaHHUKHI 2
64-65 | TloBTopeHue. Bextopsl B mpocTpaHCTBE. 2
66-67 | UTorosast KOHTpOJIbHasi padoTra Ne S 2
68 [ToBTOpenwue. Pemmenue 3aiau no BceMy Kypcy 1
Hroro 70




Matemaruka:I'eomerpus - 11

Ne OcHoBHoOe coiep:kaHHe 110 TeMaM XapakTepucTHKAa OCHOBHBIX BH/I0B /IeSITEIbHOCTH Y4eHUKA (HA YPOBHE KoJu-Bo uyacos
YpOKa YueOHbIX jielicTBUI)
MeTo KOOPIMHAT B MPOCTPAHCTBE 14
1 [IpsiMoyronbHas cicTeMa KOOpAMHAT B IPOCTPAHCTBE OOBSCHATH U WILTIOCTPUPOBATH MIOHATHE NPOCTPAHCTBEHHOH JIEKAPTOBON CUCTEMBI 1
2 KoopauHatsl BekTOpA. KOOpJMHAT. BBIBOANTH M MCHONIB30BaTh (HOPMYIIBI KOOPAMHAT CEPEIHHEI OTpE3Ka, 1
3 CBs3p MEXy KOOpAUHATaMU BEKTOPOB U KOOPAUHATAMHU TOUYEK. PpacCTosIHUA MCKIY ABYMS TOUKaMH HNPOCTPAHCTBA., YDABHCHHUEC pr{MOﬁ B 1
-6 TIpocTefilive 32124 B KOOPAHHATAX. IPOCTPAHCTBE. BBIYMCIATL JUIHHY, KOOPAMHATBI BEKTOPA, CKAIAPHOE MPOU3BEICHAE | 5
BEKTOPOB. HaxoiuTh yroy Mex1y BEKTOpaMH.. BBINOIHATE MPOEKTHI 110 TEMaM
7 Yron Mexky Bekropamu. CKalspHOE IPOU3BEICHHE BEKTOPOB. UCIIONB30BaHUA KOOPAUHATHOIO METO/A IIPH PEIICHHUH 3324 HA BEIYUCICHUS U 1
8-9 Beruucnenne yrioB Mexxay IpsSMBIMU U INIOCKOCTSIMU. JI0Ka3aTenbCTBa. 2
10-11 PeIlcHyG 33134 [0 TeMS METOJ KOODAMHAT OOBACHATD U (POPMYIIUPOBATE MOHATHS CHMMETPUYHBIX (bnr}vfp B IIPOCTPAHCTBE. 5
Crpouts cUMMeETpUYHbIE (PUTYpHI. BEINOIHATE MapauieNbHbIH epeHoc GUryp.
12 HentpanbHas cummerpust. OceBast CHMMETpPHS. 3epKaIbHast Hcnonb30BaTh TOTOBBIE KOMIIBIOTEPHBIE IIPOrPaMMBI AJIS IOMCKA ITyTH PELICHUS U 1
cumMeTpust. [lapasienbHbIH epeHoc MIUTIOCTPALIMH PELICHNS 3aa4.
13 Kontpoasnas pa6ora Ne 1 1
14 3auer Ne 1 1
Mumunap. Konye. Hlap. 14
15-17 INonstue nunuuapa. [nomans NoBepXHOCTU UIUHIPA. DopMyIHMpoBaTh OnpeneseHne U n300pakaTh IHHAp. PopMynupoBath 3
18-20 IonsiTue koHyca. [lnomans NOBEpXHOCTH KOHYcCA. Y CEUEHHBIN ompezieseHne u u306pakatk KOHYC, yCeUeHHbIH KoHyc. DOpMYTMPOBATE 3
KOHYC. OIpeNeIeHus U I/I306Qa)j<aTI> coepy u map. PopMyIUpoBaTh ONpe/eIeHuE
2124 Cpepa 1 map. Ypasrenne chepbl. B3aHMHOE HOTOKCHHE ChEpBI H IUIOCKOCTH KacaTeNnbHOM K C(bege. ®PopMmynaupoBaTh 1 ZI0KA3bIBATE  TEOPEMBI, 2
mockoctH. Kacatessas miockocts K chepe. BbIpaKarollliie MPU3HAKM U CBOMCTBA IIOCKOCTH KacaTelIbHOU K cdepe. PemaTs
2526 Pemenme sanad Ha Tela BPAIICHAA 3aJ]a4y Ha BBIYMCIICHHE TUIOMIAAN TIOBEPXHOCTH [IMJIMH/IPA, KOHYCA, YCEUSHHOTO 3
KOHyca. Pacno3HaBaTh Tena BpallleHUs], Ha YepTexax, MOAEISIX U B PEAIbHOM MHPE.
27 Konrtposibnasi padora Ne 2 MonenupoBaTh yCIOBUE 33a4U U IOMOIIBIO YepTEXKa WIN PUCYHKA, IPOBOAUTH 1
JIOTIOJTHUTEIIbHBIE TIOCTPOCHUS B XOJI€ peleHus. BhIIEIATE Ha uepTeKe
KoH(uUrypanum, HeoOXoAUMBIE IS TPOBEJICHNS] 000CHOBAHMI JIOTHUECKHUX 1I1ar0B
pemenusi. [IpUMEHSTh U3yYEHHBIE CBOMCTBA IFEOMETPUUECKUX QUTYp U (HOpMYIT ISt
peLICHUs TeOMETPUYECKHX 3aa4 U 33/1a4 C MPAKTHUECKUM COJICPKAHUEM.
WHTeppeTnpoBaTh NOyYeHHBIH pe3yJIbTaT U CONOCTABIIATE €T0 C YCIOBHEM
3ajauyn. VCcrosb30BaTh rOTOBBIE KOMIBIOTEPHBIE MTPOTPAMMEI IS TIOUCKA ITyTH
peLIeHus] ¥ WIUTIOCTPALIMK PELICHHS TEOMETPHYECKUX 3a1a4.
28 3auver Ne 2
O0BeMBbI Te 22
29-31 [NousTHe 00BemMa. OOBEM MmapasuIeiIenuIeaa ®DopmynupoBaTh MOHATHE 00beMa GuUrypsl. DopMyTHpoBaTh U OOBSICHSITH CBOHCTBA | 3
30-34 OGbeM IpAMOii IpH3MBEL, OGBEM MITHEADPA. o0bema. BerBoxuts hopmyIibl 005EMOB MPH3MBI, TMPAMHIBL, YCCUCHHOM MUPAMHJIBI, [
LWINHPA, KOHyCa, YCEYEHHOTO KOHYyCa, 11apa., IapoBOro CErMEHTa, IapoBOro
35-36 Berunicrienue 06beMOB Tl ¢ OMOLIBIO ONPE/ICTICHHOTO MHTErPasia. nosica. Peliiate 3aja4u Ha BEIYKCIEHHE 00BEMOB Pa3IUYHBIX (DUIYP C TIOMOIIBIO 2
37-38 O0BeM PU3MBI onpeesieHHoro uurerpaina. Onupasich Ha JaHHbIE YCIIOBUS 3a]]a4i, HAXO/IUTh 2
39-40 O0ObeM mUpaMuIbl, KOHYcCA. BO3MO)KHOCTH NIPUMEHEHUsI HEOOXOJMMBIX (hopMyJ1._PeraTs 3a71a4u Ha BBIYHUCIICHHE 5
TUTOLIAIM TOBEPXHOCTH cephl. Vcronab3oBaTh (GOpMyYIIbI UIsE 000CHOBAHUS
41 Kontpoasnas padora Ne 3 1

J0Ka3aTCJIbCTB paCCY)KI[eHI/Iﬁ B XOJ€ peHICHUS. H[!I/IMGHHTB HU3Y4YCHHBLIC CBOMCTBA




42-47 O06bem mapa. O0bEM apoBOro CErMEHTa, MapoBOro CIIos, reoMeTpUUeCKUX (GUryp u GOpMyIT VISl peIIeHNs] TEOMETPUIECKHX 3a/1a4 ¥ 33134 C 6
mapoBoro cextopa. [Tnomans chepsl. MIPAKTUYECKUM cofiepkaHueM. HTepnpeTupoBaTh NOJTyYEHHBIN pe3yabTaT u
48 Konrpoasnas padora Ne 4 COTIOCTAaBIIATH €r0 C YCIOBUEM 3a/1a4l. MIcoab30BaTh FOTOBBIE KOMIIBIOTEPHBIE 1
IIPOrpaMMBbl [yl MOUCKA MyTH PELIEHNS U WUTIOCTPALUK PEILICHUS T€OMETPUUYECKIX
3aja4.
49 3ager Ne 3 2
IloBTOpEHUE IHoaroroska k EI'9 16
50-60 Hrorosoe noBTopeHue. 10
61 Hrorosasi konTposbsHas padora B popmate EI'D Ne 5 2
62-68 Hrorosoe noBTopeHue. 6
Hroro 68
Tembl AJISI HTOTOBOI'0 MMOBTOPEHMUSA
Ihanumempus 5.3.1 Ilpu3sma, e€ ocHoBaHus1, GokoBbIE pEOpPa, BEICOTA, OOKOBasI MHOT'OYT OJIbHHKA

5.1.1 TpeyronbHUK

5.1.2 TMapannenorpamm, NpIMOYroJIbHUK, poMO, KBagpaT

5.1.3 Tpaneuus

5.1.4 Oxpy*HOCTb U KpyT

5.1.5 Oxpy>XHOCTb, BIMCaHHAs B TPEYrOJbHUK, U OKPY>KHOCTb,
OITMCaHHAsI OKOJIO TPEYrOJIbHHUKA

5.1

5.1.6 MHuoroyronsHuK. CyMMa yIJIOB BBIITYKJIOTO
MHOI'OYT'OJIbHUKa

[IpaBuiIbHBIE MHOTOYTOJIbHUKU. BrIMCaHHast OKPY>KHOCTb U
OnrcaHHas OKPYKHOCTh IIPABUJIbHOI'O MHOI'OYT'OJIbHUKa
Ipsamvle u nnockocmu 6 npocmpancmee

5.2.1 Ilepecekaromuecs, napajuieabHbIE U CKPEIIUBAIOLIHECS
MIPSAMBIE;

MEPIEHANKYIIPHOCTD MPSAMBIX

5.2.2 TTapajuenbHOCTh NPSIMOM U TNIOCKOCTH, MPU3HAKU U
CBOICTBa

5.2.3 INapauienbHOCTb MIOCKOCTEH, IPU3HAKU U CBOMCTBA
5.2.4 TlepneH UKy PHOCTD MPSIMON U INIOCKOCTH, MPU3HAKH U
CBOICTBA; EPIEHINKYIISIP U HAKJIOHHAS; TeopeMa O TpEX
MEPIEHANKYIIAPax

5.2.5 TlepneH UKy PHOCTD TIOCKOCTEH, NPU3HAKU U CBOWCTBA
5.2

5.2.6 MapamnensHoe npoekTHpoBanue. M3o0pakenne
MIPOCTPAHCTBEHHBIX QUTYP

Mnozoepannuku

MOBEPXHOCTh; NpsAMas MPU3Ma; paBUIbHas IpU3Ma

5.3.2 Tlapayienenunen; Ky0; CHMMETPHUH B KyOe, B
napasuiesenunesie

5.3.3 Mupamua, e€ ocHOBaHKE, OOKOBBIE pEOPA, BBHICOTA,
GokoBast

TNOBEPXHOCTh, TPEYTrOJIbHAA MUpaMuia; IpaBUjibHas nmupamMuaa
5.3.4 Ceuenus ky0a, MpU3MBbIl, THPAMULBI

5.3

5.3.5 IlpeacrasieHue o MPaBUILHBIX MHOTOTPAaHHHUKAX
(Terpasp, Kyo0,

OKTad/Ip, TOAEKadAP U UKOCAIAP)

Tena u nogepxnocmu épawyenus

5.4.1 Humuaap. OcHOBaHUe, BRICOTA, OOKOBasi IOBEPXHOCTb,
obpasyroiasi, pa3BepTka

5.4.2 Konyc. OcHoBaHHe, BHICOTA, OOKOBasi TIOBEPXHOCTh,
obpasyroiasi, pa3BepTka

54

5.4.3 ap u chepa, ux ceueHust

Hzmepenue eeomempuueckux 6enuyun

5.5.1 Benuuuna yria, rpajgycHas Mepa yria, COOTBETCTBUE
MEXIY

BEJIMUMHOMN yIJla U AJIMHOHN 1yTU OKPYKHOCTHU

5.5.2 Yron Mexay NpsIMBIMU B IIPOCTPAHCTBE; YOI MEXKIY
psAMOHN 1

IUIOCKOCTBIO, YIOJI MEX/Y IJIOCKOCTSIMU

5.5.3 lnuHa oTpe3Ka, JOMaHOM, OKPYKHOCTH, IEPUMETP

5.5.4 PaccrosiHue OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH;
PacCTOSIHUE MEXKIY NapaJul€JIbHbIMU U CKPCUIMBAOLIUMUCH
MPSAMBIMHU, PACCTOAHUE MEXKAY NapalJICIbHBIMU IJIOCKOCTSIMUA
5.5.5 Ilnomanp TpeyrojpHUKa, NapajuieslorpaMma, Tparneuuu,
Kpyra,

ceKTopa

5.5.6 Inomaas MOBEPXHOCTH KOHYyCa, IMIMHAPA, chepbl

55

5.5.7 O6béM KyOa, IpAMOYTOJIBHOTO MapauIe/euea,
nupamMuabl,

MPU3MBI, IWIMHAPA, KOHYyCa, apa

Koopounamul u éexmopul

5.6.1 JlexapToBbI KOOPAUHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE
5.6

5.6.2 ®opmyna pacCTOSHUS MEXy JBYMs TOUKaMU; ypaBHEHHE
chepsl

5.6.3 BekTop, MO/1yJIb BEKTOpA, pABEHCTBO BEKTOPOB; CIIOXKEHUE
BEKTOPOB M YMHOXKEHHE BEKTOPA Ha YUCIIO

5.6.4 KomnuneapHble BeKTOphI. Pa3iioxkeHue BeKTopa 1o JByM
HEKOJUIMHEAPHBIM BEKTOPAM

5.6.5 Komruianapuele BeKTOpHI. Paznoxenue no Tpém
HEKOMIIJIaHAPHBIM BEKTOpaM

5.6.6 KoopauHaThl BEKTOpa; CKaIIPHOE [IPOU3BECHUE
BEKTOPOB; yroJ

MEX/ly BEKTOPaMH




IlepeyeHb y4eOHO-METOAMYECKUX CPEACTB 00yUeHMUSI.
Y4eOHO-MeTOAMYECKHE KOMILJIEKTbI
YMK II. A. AintumoBa M ap.
1. Yueonuk: Anrebpa u Hau. mat. aHanu3a. 10-11xn. Amumos LA, u np 2020

YMK JI. C. Aranacsina u ap.
1. Yueonuk: ['eomerpus. Yueonuk misa 10-11xn_Aranacsu JI.C. u nip 2020

MeTtoaunueckoe odoecrneyeHue:

1. ®onp onenounsix cpeacTs. IIpmioxenue 1.

MeTtoanueckoe odecneyenue (y yumresis):

Ne i Ha3Banue MeTOAUYECKOM JINTEPATYPHI

1. OI'OC. [IpumepHble nporpaMmMbl 1o yueOHbIM nporpammam. Matematuka. A.A.Ky3nenos.2011

2. OKIT'OC. CoopHUK paboUuX MpOrpaMm 1o aaredpe u HayajiaM MareMaTudeckoro anaimsa 10-11
knaccel. T.A. Bypmuctpoga. 2009

3. OKI'OC. Anrebpa u Hayana MmaTemaTruueckoro ananuza-10. Iloypounsie miianel k Anumony. Y. 1.
I'puropsesa I'.1. 2008

4. OKI'OC. Anrebpa u Hayana MmaTemaTruueckoro ananuza-10. Iloypounslie mianel k Anumony. Y.2.
['puropsesa .M. 2008

5. OKI'OC. Iloypounsle pazpaboTku no reomerpun-10. Aposenko B.A.2010

6. OKIT'OC. Uzyuenne reomerpuu B 10-11ki. Caakssa C.M, byty3os B.®. 2010

7. OKT'OC. IToypounsie pazpabotku o reomerpun-11. Aposenko B.A.2010

8. OI'OC. Anrebpa u Hauana MareMatuyeckoro aHanusa 10-11xi1. Meroauueckue pekoMeHAaluu K
yueOHuKY AsnmoBa. 2017

9. ®I'OC. I'eomerpust 10-11ki. Iloypounsie pa3paboTku k AtaHacsHy. Caaksia. 2017

HNuTepHeT-pecypcebl:

I.

AN

= O 0~

16.
17.
18.
19.
20.

www.edu.ru (caiit MOuH PO®).
www.school.edu.ru (Poccuiickuii 00uieo0pa3oBaTeabHbli HopTa).
www.pedsovet.org (Bcepoccuiickuii UnTepHEeT-Ie1COBET)
www.fipi.ru (caiiT @enepasbHOr0 HHCTUTYTA NEAATOTUYECKUX U3MEPEHUI).
www.math.ru (MaTepHET-nI0AepKKA YUUTENIel MaTEMaTHKH).
www.mccme.ru (cailT MOCKOBCKOTO 1IEHTpa HEMPEPHIBHOTO MATEMAaTUYECKOTO
o0pa3oBaHusl).
WWW.1it-n.ru (CeTh TBOPUYECKUX YUUTENEH )
www.som.fsi0.ru (cereBoe 00beIMHEHNE METOUCTOB)
http:// mat.1september.ru (caiiT razersl «MaTeMaTuka)
http:// festival.1september.ru (pectuBans negarorundeckux unei «OTKPHITHIA YPOK»
(«ITepBoe ceHTAOPS»)).

. www.eidos.ru/ gournal/content.htm (MuTepHer - xxypHai «H10c»).
. Www.exponenta.ru (00pa3oBaTeIbHBIN MaTEMaTHICCKUI CANT).
. kvant.mccme.ru (a3:ekTpoHHas Bepcus xypHana «KBanT».

www.math.ru/lib (snekTpoHHas MaremaTH4eckas OMOINOTEKA).
http:/school.collection.informika.ru (enunas xosekus HUPPOBLIX 00pa30BaTEIbHbBIX
pecypcoB).

www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccer).

http://teacher.fio.ru (menarormueckast Mmacrepckasi, ypoku B IHTepHeTE U ipyroe).

WWW.uic.ssu.samara.ru (ImyTeBouTes «B Mupe Hayku» JUIsl IKOJIBHUKOB).

http://mega.km.ru (Mera>amuknoneaus Kupumia u Medoaus).

http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « JHITUKIIOTICAHIN).

Lugppoesie o6pazosame.ibHbIE PECYPChI:

1. YMK «Kupasg MaTemMaTuKa
2. YMK «Kupunn u Medoauit»

PekomeHdayuu no ocHawWjeHur y4e6H020 npoyecca
OcHamenue mporecca 0OydeHUsT MareMmaTuke oOecrieunBaeTcss OMOIMOTEYHBIM  (DOHIOM,
IICYaTHBIMHU HOCO6I/I$IMI/I, a TakKxe I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIMI/I cpe€acTBaMu, OSKPAHHO-




3BYKOBBIMU TOCOOUSMH, TEXHUYECKUMHU CPEACTBAMH OOYy4YeHHs, Yy4€OHO-IPAKTUYECKUM U yueOHO-
71a060paTOpHBIM 000PYIOBAaHUEM.

B Oubnuoteunsiii ¢ponn Bxoaar CraHmapT mo MareMaTuKe, IPUMEpPHbIE MPOrpaMMbl, aBTOPCKUE
[POrpaMMbl, KOMIUIEKTHl Y4€OHUKOB, PEKOMEHJOBAHHBIX WM JOMNYIIEHHbIX MMHHUCTEPCTBOM
oOpa3zoBanusi u Hayku Poccuiickoii ®enepamuu. B coctaB OuOimoreunoro Gonma menecooOpa3HO
BKJIOUaTh pabouue TeTpajau, AUJAKTUYECKUe MaTepHalibl, COOPHUKA KOHTPOJbHBIX U CAMOCTOSTEJIbHBIX
paboT, MPaKTUKYMbI IO PEHICHHIO 337ay, COOTBETCTBYIOIIME HCIIOJIb3YEMbIM KOMIUIEKTaM Y4€OHUKOB;
COOpHMKM 3aJjaHHM, 00eCIIeUNBAOIINX JIUAarHOCTUKY U KOHTPOJIb KauecTBa OOy4eHHs] B COOTBETCTBUHU C
TpeOOBaHUSMU K YPOBHIO HOJIOTOBKH BBIIYCKHUKOB, 3aKpeIuleHHbIMH B CTaHJapTe 1O MaTeMaTHKE;
y4eOHYIO JTUTEPATYpPy, HEOOXOIUMYIO JJIsi TIOJATOTOBKH JOKJIAIA0B, COOOIIEHUH, pedepaToB, TBOPUESCKUX
pabor.

B xommiekT meyaTHbIX MOCOOMH 11e1ecO00pa3HO BKIKOYUTH TAOIMIIBI IO MaTeMaTHKE, B KOTOPBIX
JOJKHBI OBITH TpEACTaBIEHbI MpaBuUja JACUCTBUU C 4YKCIAMH, TaOIHMIBI METPUUYECKHX MEp, OCHOBHBIE
CBEICHUSI O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (QUIypax, OCHOBHbIE MaTeMaTHYECKUE
(GbopMyJibl, COOTHOILIEHHUS], 3aKOHBIL, T'pauKku QyHKIUH.

[lenecooOpa3Ho MMETh B HANUYMKM HUH(POPMALMOHHBIE CPEJICTBA OOYUYEHUS — MYJIbTUMEIUITHBIE
oOyyarouige TMporpaMmbl U 3JCKTPOHHbIE Yy4ueOHbIE U3JIaHUS, OPHUEHTUPOBAHHBIE HA CHUCTEMY
JUCTAaHLIMOHHOTO 00y4eHHMs JINOO MMeEoIre MPoOIeMHO-TEMATUUECKUN XapakTep M oOecreurBaroIiye
JIOTIOJIHUTENbHBIE YCIIOBUS 71l U3YUYEHUS OTIIENbHBIX TEM U pa3aesioB CtaHaapTa. TU MOCOOUS TOJIKHBI
MPEOCTABNIATh TEXHUYECKYI0 BO3MOXXHOCTh IOCTPOEHHUSI CHUCTEMBI TEKYIIEr0 M HUTOTOBOTO KOHTPOJIS
YpOBHS MOJAIOTOBKM y4ariuxcs (B TOM uucie B GopMe TECTOBOro KOHTpoJisA). IHCTpyMeHTaIbHas cpesa
JOJDKHA TPEAOCTAaBIISITh BO3MOXHOCTh IIOCTPOECHUS U UCCIIEJOBAaHUS TE€OMETPUYECKUX HYepTexei,
rpadukoB QyHKUMN, IPOBEACHUS YUCIOBBIX U BEPOATHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.

MunumanbHbIi Ha0op yueOHOro 000pyI0BaHUS BKIIIOYAET:

1. Bu6uoreunniii GoHg
1. HopmatuBHble nOKyMeHThI: [IpumepHas mporpamMma OCHOBHOTO 00Iero oOpa3oBaHMs IO
MaremaTuke, I[lmaHupyemble pe3yiabTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOIO OOLIETro
o0Opa3oBaHMs IO MaTEMaTHKE.
2. ABTOpCKHE IPOrpaMMBI 10 KypcaM MaT€MAaTHKH.
3. VYueOHMKHU: TIO anreOpe U HavajlaMm MmaTeMatudeckoro aHamusa s 10 - 11 xmaccos, mo
reomerpun us10 - 11kmaccos.
4. Tlocobus it MOArOTOBKH K rOCYJapCTBEHHOM aTTECTAllMy 110 MaTEMaTHKE 3a KypC CpeaHei
IIKOJIBI.
5. HayudHas, Hay4HO-IIOIyJIIpHAsA, NCTOpPUYECKas JIUTEPATypa.
6. CnopaBouHble TOCOOUS (FHIIMKIIONEUH, CII0BAPH, CIIPABOUYHUKH [10 MATEMATHKE U T.I1.).
7. Meroanueckue Nocooust Ui yUUTES.
2. MleyaTHBIE MOCOBUA
1. TaOnuupl Ho MaTeMaTHKE
2. TlopTtpeTbl BBIIAOIMIMXCS ACATEIECH MAaTEMATUKH.
3. UupopmManMOHHBIE CPEACTBA

1. Mynbrumenuiinple oOydarolue MNporpaMMbl M 3JEKTPOHHBIE y4eOHbIE M3JAHUSI [0 OCHOBHBIM
paszzeniaM Kypca MaTeMaTHKU.

2. DnexTtpoHHas 0a3a JaHHBIX JJI CO3JaHUS TEMAaTUYECKUX M MTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX M MPOBEPOUYHBIX MAaTEPUAJIOB JUIsl OpraHu3aluy (POHTATBHON M MHJMBUYyaIbHOU
paboTEHL.

4. TexHMYECKHE CPeJCTBA OGYYEHHH:
1. MynbpTUMEANIHBIA KOMIIBIOTED.
2. MynbTUMEIUAIPOEKTOP.
3. DOkpaH (Ha HITaTUBE WIM HABECHOIN).
4. HWntepakTuBHas JOCKa.
5. Yye6HO-npaKTHYeECKOEe U y4eGHO-1a60paTOPHOE 060pPyAOBaAHHE:

1. Jlocka MarHuTHasi C KOOPJAMHATHOU CETKOI.

2. KoMIUIEKT 4epTe:KHbIX HHCTPYMEHTOB (KJIACCHBIX M pPAa3AaTOYHbIX): JIMHEWKA, TPaHCHOPTHUD,
yroabauk (30°, 60°, 90°), yronpauk (45°, 90°), TUPKYIIb.



Kasnennapno — remaTnyeckuii mian 10 kiace
yueOHoro npenMera «MatemaTtrukay (MaTtemaruka: anreOpa v Hayajia MaTeMaTHIeCKOTO
ananuza. Marematuka: reometpus.) mo ®I'OC COO (6a30BbIit ypOBEHB)

Ne Tema ypoka
ypoka | Agare0pa u HaYajIa MATEMaTH4Y€eCKOI0 I'eomeTpus
aHajm3a
1. IloBTOpeHUE
2. IloBTOpeHUE
3. IToBTOpEHNE
4. [Ipenmer crepeomeTprun. AKCUMOMBI CTEPEOMETPHH.
5. HekoTtopsle cineacTBus u3 akCuom
6. Kontponbnas pabora No 1
7. [{enpie u panoHaIBHBIE YUCIIA
8. JlelicTBUTEIbHBIE YHCTIA
9. Pemrenne 3a1ay Ha IpUMEHEHNE AKCUOM CTEPEOMETPHUH U
UX CJICJCTBUU
10. [TapamtenpHble NpsMbIE B IPOCTPAHCTBE.
[TapajIenbHOCTB TPEX NPSIMBIX
11. beckoneuno yOwiBaroias
r€OMETPUYECKAs] IPOTPECCHSL.
12. Bbeckoneuno yOwiBatorias
r€OMETPUYECKAs] IPOTPECCHSL.
13. Apudmernueckuii KOpeHb
HaTypaJIbHOW CTEIEHH.
14. [TapajIenbHOCTH NPSIMOM M IJIOCKOCTH
15. Pemrenne 3aay Ha napamwieNbHOCTD PSMOU U
IIJIOCKOCTH.
16. Crernensb ¢ palioOHATBHBIM U
JNEUCTBUTEILHBIM ITOKAa3aTeJIEM
17. Crernens ¢ palioOHATBHBIM U
JNEUCTBUTEIBLHBIM IIOKA3aTeJIEM
18. Pemrenne 3amay
19. Pemrenne 3aay Ha napaywiebHOCTD NPSMOU U
IIJIOCKOCTH.
20. CKpeniuBaronuecs npsmMopie
21. Pemrenne 3amay
22. Kontposbaas pabora No 2
23. CrenenHasi pyHKIIMs, €€ CBOICTBA U
rpaduk.
24. VII1bl ¢ COHAIPABICHHBIMU CTOPOHAMH. YTOJ MEXKILY
IPSIMBIMU
25. Pemrenne 3amay
26. CrenenHasi pyHKIIMs, €€ CBOICTBA U
rpaduk.
27. B3anmuo obpatHbie PyHKIIHH.
28. PaBHOCWIIbHBIE YpaBHEHUS U
HEPABEHCTBA.
29. Pemrenne 3amay
30. KonTposbHnas pa6ora Nel
31. PaBHOCHIIBHBIE ypaBHEHUS U
HEPABEHCTBA.
32. WpparmoHaibHbIC ypaBHCHUS
33. HppaumoHanbHble ypaBHEHUS




34.

[Tapannensubie uiockocTr. CBOMCTBA MapalICIbHBIX
IJIOCKOCTEN

35. [TapannenpHbie mockocTy. CBoOMCTBa MapalliesIbHbIX
IIJIOCKOCTEN
36. HppaunoHaJbHbIE ypaBHEHHUS
37. HppanmonanbHble HEPABEHCTBA.
38. HppannoHaibHble HEPABEHCTBA.
39. Terpasap. [lapannenenunen.
40. 3aga4yn Ha TOCTPOCHUE CEUYSCHMM
41. Pemrenne 3amay
42. KonTponbras padora Ne 3
43. [TokazarenbHas pyHKLHUS, €€ CBOMCTBA
u rpaduK.
44, 3aga4yn Ha MOCTPOCHUE CEUSHHM
45. Pemrenne 3amay
46. [TokazarenbHas pyHKLHUS, €€ CBOMCTBa
u rpaduK.
47. [Toka3zaTenbHble ypaBHEHNS,
HEPABEHCTBA U UX CUCTEMBbI
48. [Toka3zaTenbHble ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBbI
49. Pemrenne 3amay
50. Pemrenne 3amay
51, [Toka3zarenbpHBIC YpaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBbI
52. [Toka3zarenbHBIC ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBbI
53. [Toka3zaTenbHble ypaBHEHNS,
HEPAaBEHCTBA U UX CUCTEMBI
54. KonTposbHnas pa6ora Ne 2
55. 3auyer Nel
56. Cucrembl MOKa3aTelbHbIX YPaBHEHUH
1 HEPaBEHCTB.
57. Kontposbnas padora Ne 4
58. Onpenenenne porapudma
59. [lepnieniuKkynsgpHbIE TPSIMbIE B IPOCTPAHCTBE.
[lapannenbHble TpsiMble, TEPIIEHAUKYISPHbIE K
IIJIOCKOCTH.
60. [Ipu3HaK NepHeHMKYIIPHOCTH IPSIMOM U IIIOCKOCTH.
61. Onpenenenne norapudma
62. CaoiicTBa JiorapupmoB
63. CaoiicTBa JiorapupMoB
64. TeopemMa 0 mpsiMOM TEPHEHIUKYJISIPHOMN MJIIOCKOCTH
65. Pemrenne 3a1a4 Ha NepHeHANKYIISPHOCTD IPSIMOU U
IIJIOCKOCTH.
66. CaoiicTBa JiorapupMoB
67. JlecsiTUuHBIE U HATYPAJIbHBIE
Jorapu(msl
68. JlecsaiTu4HBIE U HATypaJbHbIE
Jorapu(msl
69. Pemrenne 3a1a4 Ha NepHeHANKYISPHOCTD IPSIMOU U
IIJIOCKOCTH.
70. Paccrosinue ot Touku 110 miockoctu. Teopema o Tpex

MEePIEHIUKYIISIPax.




71.

Jlorapudmuueckas pyHkuus, ee
CBOICTBA U rpaduK.

72. Jlorapudmuueckas pyHkuus, ee
CBOICTBA U rpaduK.
73. Pemrenne 3amay
74. Yro Mexay IpsMOM U INIOCKOCTBIO
75. Pemrenne 3a1a4 Ha IpUMEHEHHE TEOPEMBI O TPEX
MEPIIEHANKYIISIPAX, Ha YTOJ MEX/Iy MPSIMOH H
IJIOCKOCTBIO.
76. KonTponbhas padora Ne 5
71. Jlorapudpmudeckue ypaBHEHHS U
HEpaBEHCTBA.
78. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.
79. Pemienue 3amad Ha MpUMEHEHHE TEOPEMBI O TPEX
MEPIIEHANKYIISIPAX, Ha YTOJ MEX/Iy MPSIMOH H
IIJIOCKOCTBIO.
80. Pemrenne 3a1a4 Ha IpUMEHEHHE TEOPEMBI O TPEX
MEPIIEHANKYIISIPAX, Ha YTOJ MEX/Iy MPSIMOH H
IJIOCKOCTBIO.
81. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.
82. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.
83. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.
84. JIByrpanHsb1i yroii. [Ipu3Hak neprnesanKyaIspHOCTH IBYX
IIJIOCKOCTEM.
85. JIByrpanHsb1i yroii. [Ipu3Hak neprnesanuKyaspHOCTH IBYX
IIJIOCKOCTEM.
86. Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.
87. KonTponbras padora Ne 6
88. PanmanHas mepa yria u gyru
89. [IpssMOyTroJIbHBIN NapajuIeIenuIe
90. Pemrenne 3amay
91. [ToBOpOT TOUKM BOKPYT Hauajia
KOOpJAWHAT
92. Omnpenenenne cuHyca, KOCHHYCa U
TaHTr'eHca yria.
93. Omnpenenenne cuHyca, KOCHHYCa U
TaHTr'eHca yria.
94. Pemrenne 3amay
95. KoutposbHnas padora Ne 3
96. 3HaKH TPUTOHOMETPHUUYECKUX QPYHKITUI
97. 3aBUCUMOCTb MEX]Ty CUHYCOM,
KOCHHYCOM H TAaHT'€HCOM OJIHOTO H
TOTO K€ yIJa.
98. 3aBUCUMOCTb MEX]Ty CUHYCOM,
KOCHHYCOM H TAaHT'€HCOM OJJHOTO H
TOTO K€ yIJa.
99. 3auger Ne2
100. [Tousitue mHOrorpannuka. [lpusma.

101.

TpuroHoMeTpruecKue TOKIECTBA




102.

CuHyc, KOCUHYC ¥ TAaHTE€HC yTJIOB O H -
o

103. DopMyIBI CIOKCHUS
104. [Tousitue muororpannuka. [Ipusma.
105. [Tousitue mHOrorpannuka. [Ipusma.
106. DopMyIBI CIOKCHUS
107. DOopMyJIbI CIHOKEHUS
108. CuHyC , KOCUHYC M TaHI'€HC JIBOITHOTO
yria.
109. [lonsitne MHOTOrpanHuKa. Ilpu3ma.
110. [Tupamupa. [IpaBribHas nupamMuga. Y cedeHHast
paMuJa.
111. | Cunyc , KOCHHYC W TaHTEHC
ITOJIOBUHHOTO YTJIA.
112. | ®opMyibl IpUBEICHUSL.
113. | Cymma u pazHOCTh ciHycOB. CymMMa 1
Pa3HOCTh KOCHHYCOB.
114. [Tupamupa. [IpaBribHas nupamuga. Y cedeHHast
ApaMuJa.
115. [Tupamupa. [IpaBribHas nupamuga. Y cedeHHast
ApaMuJa.
116. | Cymma u pazHOCTh cHycOoB. CymMMa 1
Pa3HOCTh KOCHHYCOB.
117. Pemrenne 3amay
118. Pemrenne 3amay
119. [Inpamuna. IIpaBunbHas nupamuaa. Y ceyeHHas
ApaMuJa.
120. CummMmeTtpust B npoctpaHcTBe. [loHsTHE TPaBUIBHOTIO
MHOTOTpaHHHUKA. DJIEMEHTHl CUMMETPHUH ITPaBUIIbHbIX
MHOT'OTPAHHHUKOB.
121. | KonTposibHas padota Ne 7
122. | YpaBHeHue cos X = a.
123. YpaBHEHHE COS X = a.
124. Kontposbnas padora Ned
125. [lonsiTne BekTOpa. PaBEHCTBO BEKTOPOB
126. | YpaBHeHue sin X = a.
127. | YpaBHeHue sin X = a.
128. YpaBHeHue tg x = a.
129. CrnoxxeHue u BeIYUTaHUE BEKTOpOoB. Cymmam
HECKOJIBKMX BEKTOPOB. Y MHOKEHHUE BEKTOPA Ha YHCIIO
130. CnoxeHue u BblUMTaHUE BEKTOpPOB. CyMMa HECKOJIBKUX
BEKTOPOB. Y MHO)KEHUE BEKTOPA Ha YHCJIIO
131. YpaBHeHue tg x = a. .
132. Pemrenne npocrenmmx
TPUTOHOMETPUYECKUX YPABHEHHI
133. Pemrenne npocrenmmx
TPUTOHOMETPUYECKUX YPABHEHHI
134. Kommanapusie Bexropsl.IIpaBuio nmapamienenunmnena.
Pasnosxenune BekTOpa 110 TpeM HEKOMIUIAHAPHBIM
BEKTOPAaM.
135. Kommanapusie Bexropsl.IIpaBuio nmapamienenunmnena.
Pasnosxenune BekTOpa 10 TpeM HEKOMIUIAHAPHBIM
BEKTOPAaM.
136. Pemrenne npocrenmmx




TPUTOHOMETPUYECKUX YPABHEHUM

137. | KontposibHas paborta Ne 8
138. Pemrenne TpuroHoMeTpU4YECKUX
ypaBHEHUU
139. 3auger Ne3
140. IToBTOpEHNE. AKCHOMBI CTEPEOMETPHUH U UX CIIECICTBUA.
[TapajuIenbHOCT NPSIMBIX M IUNIOCKOCTEH
141. | PemeHue TpUrOHOMETPUIECKUX
ypaBHEHUU
142. | PemeHue TpUrOHOMETPUIECKUX
ypaBHEHUU
143. Pemrenne TpuroHoMeTpu4YECKUX
ypaBHEHUU
144. [ToBTOpeHnE. AKCMOMBI CTEPEOMETPUM U UX CIIEIICTBHS.
[TapajIenbHOCT NPSIMBIX M INIOCKOCTEN
145. [ToBTopenue. [lepneHIUKYIIPHOCTD TPSIMBIX U
IIJIOCKOCTEN
146. Pemrenne TpuroHoMeTpUYECKUX
ypaBHEHUU
147. [IpuMmeps! pemeHus npocTenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB
148. [IpuMmepsl pereHus npocTeNmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.
149. [ToBTopenue. [lepneHIUKYIIPHOCTD PSIMBIX U
IIJIOCKOCTEN
150. [ToBTOpeHne. MHOTOrpaHHUKHU
151. [IpuMmepsl pereHus npocTenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB
152. Pemenne 3amay
153. | KonrponpHas pabora Ne 9
154. [ToBTOpeHne. MHOTOrpaHHUKHU
155. IloBTOpeHne. MHOrorpaHHUKH
156. HTorosoe nmoBTOpeHue
157. HToroBoe moBTOpeHUE
158. Hrtorosoe noBropeHue
159. [ToBTOpenue. Bektopsl 1 METOA KOOPAUHAT B
IIPOCTPAHCTBE.
160. [ToBTOpenue. Bektopsl 1 METOA KOOPAUHAT B
IIPOCTPAHCTBE.
161. HTorosoe moBTOpeHUE
162. | UTorosast KoHTposbHas pabora Ne 10
163. Hrtorosoe noBropeHue
164. HTorosasi KOHTposibHasA padora Ne 5
165. IToBTOpenue. Pemenne 3a1a4 no BceMy Kypey
166. Peseps
167. Peseps
168. Pezeps
169. Pezeps
170. Pezeps




Kanenngapno — remaruyecknii mian 11 kinace
yueOHoro npenMera «MatemaTtrukay (MaTtemaruka: anreOpa v Hayajia MaTeMaTHIeCKOTO
ananuza. Marematuka: reometpus.) mo ®I'OC COO (6a30BbIit ypOBEHB)

Ne Tema ypoka
YpPoKa Aare0pa u HaYajIa MATEMAaTHYECKOI0 I'eomeTpus
aHaJjau3a
1. [ToBTOpeHue Kypca anreOpsl ¥ Haval
a”aimm3a 10 knacca
2. [ToBTOpEeHue Kypca anreOpbl ¥ Haval
a”amm3a 10 knacca
3. [ToBTOpEeHue Kypca anreOpbl ¥ Haval
a”amm3a 10 knacca
4. [IpsiMOyTOIBpHAs CUCTEMA KOOPAUHAT B IPOCTPAHCTBE
5. Koopannats! BekTOpa.
6. OO0nacTh onpeIeICHII 1 MHOKECTBO
3HAYEHU N TPUTOHOMETPUUECKHUX (QYHKITHUIL.
7. OO6uacTpb ornpeesieHuit U MHOKECTBO
3HAYEHU N TPUTOHOMETPUUECKHUX (QYHKITHUIL.
8. YeTHOCTh, HEYETHOCTB, IEPUOAUYHOCTD
TPUTOHOMETPUUECKHUX (PYHKIIMI
9. CBs13b MEX1y KOOpAMHATAMU BEKTOPOB U
KOOpAMHATaAMU TOYEK.
10. [IpocTenmme 3aga4n B KOOpAMHATAX
11. YeTHOCTh, HEUETHOCTh, IEPUOIUYHOCTh
TPUTOHOMETPUUECKHUX (PYHKIUI
12. YeTHOCTh, HEUETHOCTh, IEPUOIUYHOCTh
TPUTOHOMETPUUECKHUX (PYHKIIUI
13. DYHKIMSA y = COSX €€ CBOMCTBA U rpaduk
14. [IpocTenmme 3aga4n B KOOpAMHATAX
15. [IpocTenmme 3aga4n B KOOpAMHATAX
16. DYHKIMSA y = COSX €€ CBOMCTBA U rpaduk
17. OyHKIMS y = sinX €€ CBOMCTBA U rpaduk
18. DYHKIMSA y = SINX €€ CBOMCTBA U IpaduK
19. VYron mexay Bekropamu. CKalsipHO€ TPOU3BEAECHNE
BEKTOPOB.
20. Beruncnenue yrioB Mex1y NpssMbIMH U
IIJIOCKOCTSIMHU.
21. @yHKIMHU Yy = tgX, y = ctgX HMX CBOMCTBA U
rpaduxu
22. @yHKIMHU Yy = tgX, y = ctgX HMX CBOMCTBA U
rpaduxu
23. OOpaTHbBIe TPUTOHOMETPUIECKUE (DYHKIIUH.
24. Beruncnenue yrioB Mexy NpssMbIMH U
IIJIOCKOCTSIMU.
25. Pemrenne 3a1ay no reme METOT KOOPIMHAT
26. OOpaTHbBIe TPUTOHOMETPUIECKUE (DYHKIIUH.
27. KonTposabnas paGora Ne 1
28. [IponsBoaHas.
29. Pemenue 3agad no reme MeTo KOOPAUHAT
30. LenTpanbHas cummerpus. OceBasi CUMMETPUSL.
3epkanpHas cummeTpust. [lapanienbHblil nepeHoc
31. [IpounsBogHasl.
32. [Tpon3BoiHAs CTEIICHHON (PYHKIIHH.




33.

[Tpon3BoHasi cTeneHHON (YHKITHH.

34. KountpoJabnas padora Ne 1
35. 3auger Nel
36. [IpaBuna quddepeHurpoBaHusl.
37. [TpaBuna quddepeHIMpoBaHUSI.
38. [Ipon3BOHBIE HEKOTOPBIX JIEMEHTAPHBIX
GYHKIMI.
39. [TonsaTne nunuuapa. [nomane moBepxHoOCTH
LHUAJMHAPA.
40. [TonsaTne nunuuapa. [nomane moBepxHOCTH
LHUAJMHAPA.
41. [Ipon3BOHBIE HEKOTOPBIX JIEMEHTAPHBIX
GyHKIMI.
42. [Ipon3BOHBIE HEKOTOPBIX JIEMEHTAPHBIX
GbyHKIMI.
43. [Ipon3BOgHBIE HEKOTOPBIX JIEMEHTAPHBIX
GyHKIMI.
44. [TonsaTne nunuuapa. [Inomane moBepxHOCTH
LHUAJMHAPA.
45. [Tonsitue xonyca. Inomaas MOBEPXHOCTH KOHYCA.
Y cedeHHBIN KOHYC.
46. [Ipon3BOHBIE HEKOTOPBIX JIEMEHTAPHBIX
GbyHKIMI.
47. ['eomeTpuyeckuii CMbICT TPOU3BOIHOM.
48. ['eomeTpruyecKuii CMbICT TPOU3BOIHOM.
49. [Tonsitue xonyca. Inomaas MOBEpXHOCTH KOHYcCA.
Y cedeHHBIN KOHYC.
50. [Tonsitue xonyca. [nomaas MOBEPXHOCTH KOHYcCA.
Y cedeHHBIN KOHYC.
51. ['eomeTpryecKil CMBICT IPOU3BOIHOM.
52. Pewmrenue 3amay
53. Pemrenne 3aay
54. Cdepa u mwap. Ypasaenue coepsl. Bzanmuoe
noJioxkeHue cgepsl U miockoctu. KacarenpHas
MIJIOCKOCTh K cdepe.
55. Cdepa u mwap. Ypasaenue coepsl. Bzanmuoe
noJioxkeHue cgepsl U miockoctu. KacarenpHas
MIJIOCKOCTh K cdepe.
56. Pemrenne 3aay
57. KountpoJsbHas padora Ne 2
58. BospacTtanue u yobiBaHuE QyHKINU.
59. Cdepa u mwap. Ypasaenue coepsl. Bzanmuoe
noJioxkeHue cgepsl U miockoctu. KacarenbHas
INIOCKOCTh K cepe.
60. Cdepa u mwap. Ypasaenue coepsl. Bzanmuoe
noJioxkeHue cgepsl U miockoctu. KacarenbHas
MIJIOCKOCTh K cdepe.
61. Bospacranne n yobiBanue QyHKINN.
62. DKCTpeMyMBbI (DYHKIIUH.
63. DKCTpeMYyMbI QYHKIIHH.
64. Pemenue 3ana4y Ha Tena BpalieHUs
05. Pemrenne 3aay Ha Tea BpameHus
66. [IpuMeHeHune MpOU3BOAHOMN K OCTPOEHUIO

rpadukoB QyHKIUH.




67. [IpuMeHeHue MpOon3BOJHOMN K OCTPOEHUIO
rpadukoB QyHKIUH.
68. [IpuMeHeHune MpOU3BOJHOMN K OCTPOEHUIO
rpadukoB QyHKIUH.
69. KonTposabnas paGora Ne 2
70. 3a4der no Treme Ne 2
71. [IpuMeHeHune MpOU3BOJHOMN K IOCTPOEHUIO
rpadukoB QyHKIUH.
72. Haubonpiiee u HauMeHbllIee 3HaYEHHE
(GYHKIIY.
73. Haubonpiiee u HauMeHbllIee 3HaYEHHE
(GYHKIIH.
74. [TorsiTue o6bema. OOBEM Mmapaieaenuneaa
75. [Tonsitue o6bema. OOBEM napauienenuneaa
76. BrinykiiocTs rpaguka ¢GyHKIMH, TOUKH
neperuoa.
77. Pemrenne 3aay
78. Pemenne 3amay
79. [Tonstue o6bema. OOBEM napauienenunena
80. O6bem npsimoit mpu3mbl. O0BEM TUITUHAPA.
81. KonTposabHnas pa6ora Ne 3
82. [lepBoobOpa3Hasl.
83. [IpaBuia HaX0XKICHUS ITEPBOOOPA3HOM.
84. O6beM npsimoii mpu3Mbl. O6beM HUIIUHJIPA.
85. O6bem npsiMoit mpu3mMbl. O0BEM TUITUHAPA.
86. [lmomane KpUBOIMHEWHOW TpaAICLIUU U
UHTErpal
87. [lmomane KpUBOIMHEWHOW TpaICLIuU U
MHTErpal.
88. Beruncnenus nHTErpajos.
89. Boruncnenue o0beMOB Tel ¢ TOMOIIbIO
OIpPEIETICHHOTO HHTErpaja.
90. Brruncnenue 00beMOB Tel ¢ TOMOIIbIO
OIpEAEICHHOTO HHTErpaja.
9l1. Beruncnenue mioniaaen ¢ moMombo
UHTErpaJioB.
92. Beruncnenue mioniaaen ¢ moMombo
MHTETpaJioB.
93. Beruucnenue mioniaaen ¢ moMombo
UHTETpaJioB.
94. O0beM TPU3MBI
9s. O6beM TPU3MBI
96. ITprumeHeHne MPOU3BOIHON U MHTETpajla K
PEIICHUIO IMTPAKTUYCCKUX 3aJa4
97. IIpuMmeHeHne NpOU3BOIHON U HHTETpaJla K
pELIeHUIO MPAKTUYECKHUX 3a]1a4
98. Pemenue 3amau
99. O6beM nupamuJibl, KOHYyCA.
100. O06beM nupamMujibl, KOHycCA.
101. Pemenue 3amau
102. | KonTpoJbHasi padoTa Ne 4
103. [IpaBuio npou3BeICHUS.
104. KonTpoJsbnas pabora Ne 3
105. O06bem mapa. O6beM MAPOBOTO CETMEHTA, APOBOTO




cJ10s1, apoBoro cexropa. [lnormans chepsl.

106. [TepectranoBkw.
107. | IlepecTaHOBKH.
108. Pa3smemenus.
109. O6beMm mapa. O0beM 11apoOBOro CErMeHTa, IapoBOro
cJ10s1, apoBoro cexropa. Ilnomans chepsl.
110. O6beMm mapa. O0beM 11apoBOro CErMeHTa, IapoBOro
cJ1041, mapoBoro cexropa. Ilnomans chepsl.
111. Pa3smemenus.
112. CouyeTaHusi ¥ UX CBOMCTBA.
113. bunom HprotoHa.
114. O6beMm mapa. O0beM 11apoBOro CErMeHTa, IapoBOro
cJ10s1, mapoBoro cexropa. Ilnomans chepsl.
115. O6beMm mapa. O0beM 11apoBOro CErMeHTa, IapoBOro
cJ104, mapoBoro cexropa. Ilnomans chepsl.
116. CoOpbiTust. KomOuHammm coObITHIA.
[TpoTHBONOI0KHOE COOBITHE.
117. | BepoSTHOCTH COOBITHSI.
118. | CnoxxeHre BepOsSITHOCTEH.
119. O6beMm mapa. O0beM 11apoBOro CErMeHTa, IapoBOro
cJ10s, mapoBoro cexropa. Ilnomans chepsl.
120. KonTposabHnas paGora Ne 4
121. HezaBucumbie coObITHS. Y MHOKEHUE
BEPOSITHOCTEM.
122. HezaBucumbie coObITHS. Y MHOKEHUE
BEPOSITHOCTEM.
123. CraTuctudeckas BEpOSITHOCTb.
124. 3a4er no Teme Ne 3
125. IloBTOpeHune
126. | KonTpoabHasi padora Ne 5
127. CiydaiiHble BEJIMYHHBIL.
128. [{eHTpanbHBIE TEHACHIIUH
129. [ToBTOpEHUE
130. IToBTOpEeHME
131. | Mepsl pa3bpoca.
132. Hrtorosoe noBropeHue
133. HToroBoe moBTOpeHUE
134. [ToBTOpEHUE
135. IToBTOpEHME
136. Hrtorosoe noBropeHue
137. HTorosoe nmoBTOpeHue
138. HToroBoe moBTOpeHUE
139. [ToBTOpEHUE
140. IToBTOpEHME
141. Hrtorosoe noBropeHue
142. HTorosoe moBTOpeHUE
143. Hrtorosoe noBropeHue
144. IloBTOpeHue
145. [ToBTOpEHUE
146. Hrtorosoe noBropeHue
147. HToroBoe moBTOpeHUE
148. Hrtorosoe noBropeHue
149. IloBTOpeHune
150. [ToBTOpEHUE




151.

HTorosoe moBTopeHue

152. HTorosoe nmoBTopeHue
153. | UToroBasi KOHTpOJIbHas padoTa B
dopmate EI'D Ne 6
154. Hrorosass koHTposabHasi pabdora B gopmare EI'D
Ne §
155. IToBTOpEHME
156. Hrtorosoe noBropeHue
157. HTorosoe moBTopeHue
158. Hrtorosoe noBropeHue
159. IloBTOpeHue
160. IToBTOpEHME
161. Hrtorosoe noBropeHue
162. HTorosoe moBTOpeHUE
163. Hrtorosoe noBropeHue
164. IloBTOpeHuMe
165. [ToBTOpEHUE
166. Peseps
167. Peseps
168. Pezeps
169. Peseps
170. Peseps
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