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IMosicuuTeILHAS 3aIMCKA
Pabouas nporpamMma 1mo MaremMaTuke pazpaboraHa Ha OCHOBE!

— @epepanbHoro 3akoHa oT 29.12.2012 N 273-®3 "OO6 o6pa3oBanuu B Poccuiickoit
Oenepanun";

— @epepalbHOrO  TOCYAApCTBEHHOTO  CTaHIapTa  cpeAaHero  oOmiero  oOpa3oBaHMs,
YTBEP)KIECHHOTO npuKkazoM MunoOpHayku Poccun ot 17 mast 2012 roga Ne 413;

— Ilpukaza MunucrepctBa obpazoBanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHEeHUH B (efepalbHBId roCyIapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT CPEIHETo OO0IIero
00pa3zoBaHMs, YTBEPXKIACHHBIN TpHKa3oM MMUHHCTEpCTBa OOpa3oBaHuUs M Hayku Poccuiickoi
Oeneparuu ot 17 mast 2012 1. Ne 413»;

— ITocranoBnenus I'1aBHOrO rocy1apcTBEHHOr0 caHuTapHoro Bpauda Poccuiickoit denepanmnu
or 29 nexabps 2010 r. NI189 "OO6 yrBepxkaenun CanlluH 2.4.2.2821-10 "CanutapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  oOy4YeHHs B
00m1eo0pa3oBaTeNbHBIX YUPEKIACHUAX ",

— TpeOoBaHMii K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa30BaTenbHOIl MpOrpamMMbl OCHOBHOTO
obmiero oOpa3oBaHuss MyHUIIMIIATHHOIO aBTOHOMHOIO 00111€00pa30BaTENbHOTO YUPEKICHUS
«Cpennsisi obmeodpaszoBarenbHas mkosna NeS «Illkona-1ieHTp COBpEMEHHBIX MHIYCTPHAIbHBIX
TEXHOJIOTUI».

Monynb «Adreépa u Ha4aJia MaTeMaTHYeCKOro aHaJAM3a» pazpadoraH ¢ yuérom [IpumepHoit
IporpaMMbl CpeAHEro oouero oOpa3oBaHMs [0 MaTeMaTHKE M aBTOPCKOM MPOrpaMMBbI:
Maremaruka: paboune nporpammel: 5-11 kmacesl/ A.I'. Mep3imsik, B.b. Iomonckuii, M.C. Sxup,
E.B. byuko. — 2-e uzn. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydeOHOro Marepuaisa He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJep’KaHue MpPeIMETHBIX TeM 0o0pa3oBaTeNbHOTO CTaHIapTa: anreodpa,
q)yHKHI/II/I, TPUTOHOMECTPHUA; Hadalla MATCMAaTHYCCKOI'0 aHajlin3a, YPaBHCHUA U HepaBeHCTBa;
AJIEMEHTHl KOMOMHATOPHUKH, CTATUCTUKU U TEOPHH BEPOSITHOCTEH.

B ocHOBY mnporpammbl MOJIO)K€HAa KOHILEMIMs, HperycMaTpuBarouias (popMUpOBaHUE
(YHKLIMOHAJIBHBIX 3HAHUH M yMEHHH, KOTOpble 00eCneyuBaroT IeJecoo0pa3Hoe MpUMEHEHUe
3HaHMW 1o ainrebpe u HauvanaMm aHaiu3a. lIporpamMma peanu3yercs C HCHOJB30BaHHUEM
CJIEAYIOIIETO y4eOHO-METOIMYECKOTO KOMIUIEKTA:

10 xknace
Mopayab «Ajredpa u HayajIa MATEMATHYECKOT0 AHAJIU32))

1) Marematuka. AnreOpa M Havajga MaTeMaTHYeCKOro aHaim3a. ba3oBwlii ypoBeHb: 10
kiacc: yuebHuk / A.I'Mep3snsk, I.A. Homuposckuii, B.b. Tlononckwuii; mox pexn. B.E.
[Toponsckoro. — 5-e¢ u3n., crepeorun. — M.: Benrana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii y4eOHUK).

2) Maremaruka: anreOpa ¥ Hayala MaTeMATHYECKOrO aHallk3a, reoMeTpus. Ayrebpa W Hayana
MaTeMaTH4YeCcKoro aHaiau3a. basoseiit ypoBeHb: 10 kiacc: meroauueckoe nocobue / E. B. Byiiko,
A. T'. Mep3nsk, B. b. [Tonouckuii, M. C. SIkup. — M. : Benrana-I'pad, 2020. — 113 ¢. : mn. —
(Poccuiickuii y4eOHHUK).

3) Maremaruka : anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHajiM3a, reoMeTpus. Anredpa u
Hayaja MaTeMaThdeckoro aHamm3a. bazomeni ypoBenp : 10 kimacc : JuMgakTHYECKHeE
marepuaisl / A. I'. Mepansk, B. b. [lononckuii, E.M. Pabunosuu, M.C. Sxkup. — M. :

Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).
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11 kaace
Monayab «AJredpa u Ha4ajIa MaTeMaTHYECKOT0 AHAJIU32»

1) Maremaruka. Anrebpa ¥ Hadajga MaTeMaTHYCCKOrO aHajiu3a. ba3oBblii ypoBeHb: 11
knacc: yuebnuk / A.I.Mep3msk, JI.A. Homuposckuii, B.b. [Tonouckuii, M.C. Skup; mox
pen. B.E. [Togonsckoro. — 3-e usn., crepeorut. — M.: Berrana-I'pad, 2020. — 288 c.: u.
— (Poccuiickuii yueOHHK).

2) MaremaTrika : anreOpa W Havajga MaTeMaTHYCCKOrO aHaiu3a, reoMeTpus. AsreOpa u
Hayaja MaTeMaTh4yeckoro aHanu3a. ba3oBelii ypoBeHb : 11 kiacc : MeToaumdeckoe
nocobue / E. B. byniko, A. I'. Mep3isk, B. b. I[Tononckuii, M. C. SIkup. — M. : Benrana-
I'pad, 2020. — 74 c. : mi. — (Poccuiickuii y4eOHHK).

3) Maremaruka : anrebpa ¥ Hayaja MaTeMaTHYECKOrO aHajm3a, reomerpus. Anrebpa u
Hayaja MaTeMaTH4ecKoro aHanu3a. ba3oBwlii ypoBeHb : 11 kilacc : augakTuyeckue
marepuaisl / A. I'. Mepsnsk, B. b. [lononckuii, E.M. Pabunosuu, M.C. Sxup. — M. :
Benrtana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yueOHUK).

[Tpu cocraBnenun monyns «I'eomerpusi» Oblia ucronb3oBaHa [Ipumepnas mporpamma
cpeaHero odmiero o0pa3oBaHus 10 MaTEMAaTHKE U aBTOPCKast mporpamma: MaTtemaruka: pabodne
nporpammsl: 5-11 kmacesl/ A.I'. Mep3msik, B.b. [Tononckuit, M.C. Sxup, E.B. bytko. — 2-e uzz.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydeOHOro Marepuaisa He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJCpKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHAApTa: Te€OMETpUs Ha
MJIOCKOCTH; MPSIMBIE U TIJIOCKOCTH B MPOCTPAHCTBE; MHOTOTPAHHUKHU; TEJIa BPAICHHUS.

10 kaacc
Monyab «I'eomerpus»

1) Maremaruka. ['eomerpusi. basoseiii ypoBenb: 10 kmacc: yuebnuk / A.I'Mepsmsk, JI.A.
Homuposckuii, B.b. [Tomonckuit u ap. — 3-¢ u3f., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: w1 — (Poccuiickuii yaeOHUK).

2) MaremaTuka : anreOpa ¥ Hayajlla MaTeMaTHYECKOrO aHanu3a, reomerpus. I'eomerpusi.
bazoBebiit yposens : 10 kiacc : meronuueckoe nocodue / E. B. Byuiko, A. I'. Mep3insk, B.
b. ITonouckuit, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4EOHUK).

3) Maremaruka : anrebpa ¥ Hayajga MaTeMaTHYeCKOrO aHalu3a, reoMerpus. ['eomerpusi.
bazoBeiii ypoBens : 10 kmacc : numaktudeckue marepuansl / A. I'. Mepsnsk, B. b.
[Tomonckuii, E.M. PabunoBud u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : wr. —
(Poccuiickuii yueOHHUK).

11 kaacc
Monayab «I'eomerpus»

1) Maremaruka. ['eomerpusi. basoBeiii ypoBenb: 11 kmacc: yueOnuk / A.I'.Mepsmik, [.A.
Homuporckuii, B.b. Ilomonckuii, M.C. Skup; mox pea. B.E. Ilogonawsckoro. — 3-¢ wu3i.,
crepeotun. — M.: Berrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).



2) Marematuka: reometpusi. ba3oBsiii ypoBeHs : 11 kimace : metoamueckoe mocooue / E. B.

Bymko, A. I'. Mepansik, B. b. Tlononckwii, M. C. Sxkup. — M. : Benrana-I'pad, 2020 —
68 c. : un. — (PoccuiickuityueOHUK).

3) Maremaruka : anrebpa ¥ Hayaja MaTeMaTHYeCKOIO aHalM3a, reomMeTpus. I'eomerpus.

bazoBeiit ypoBenb : 11 kimacc : mumaktudeckue marepuansl / A. I'. Mepsmsk, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : min. —
(Poccuiickuii y4eOHUK).

CornacHo yueOHOMY IJIaHY Ha U3y4YeHUE MaTeMaTUKH oTBoauTcs 340 yacos:

B 10 kmacce (170 uwacoB B roa: 3 yaca B HEIENIO MOAYIb «Anrebpa W Hadaia

MaTEMaTUYECKOT0 aHalln3a» U 2 yaca — Moayib «I'eomeTpus»);

B 11 kmacce (170 gacoB B roa: 3 yaca B HEIENIO MOAyiIb «Anrebpa W Hadaia

MaTeMaTUYECKOT0 aHallu3a» U 2 yaca — Moaynb «['eomeTpus»).

Cpok peanu3zanuu paboueit mporpaMmsl 2 roja.

IInanupyemble pe3y/ibTaThl 0OCBOCHHA Y4eOHOI0 peaMeTa

10 kaxace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIUTAHHE POCCHICKONW TpakJaHCKON HIACHTUYHOCTU: MATPUOTHU3MA; TOTOBHOCTU K
coyxennto OTeuecTBy, €ro 3allUTe; OCO3HAHUS POCCHHCKONW WICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYyME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoaa u cynbpboe Poccuu;

MHPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHS  HAYyKH,
3HAYMMOCTU HayKH, TOTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPUYCCTBY, BJIAJACHHUC
JIOCTOBEPHON HHQOpMAIHe O TMEepelOBBIX ITOCTHXKEHUSX W OTKPBITUAX MHPOBOH U
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHUpa U
00111eCTBA;

TOTOBHOCTh U CITOCOOHOCTH K CaMOPa3BHUTHIO, CAMOOOPA30BaHUIO M CAMOBOCIIMTAHUIO B
COOTBETCTBUU C OOIIEYENIOBEYECKUMH IEHHOCTAMHU U UJealaMU TPaKIAHCKOTO
oOmrecTBa;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM 4YHCIE caM0o00pa3oBaHUIO, Ha
MPOTSDKEHUH BCEW JKU3HHU; CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEIIHOM MPOQPeCcCHOHANBHON 1 OOIIECTBEHHOM NeSTEILHOCTH,
OpHUCHTAlHA O6y‘IaIOHII/IXC$I Ha pealin3aluio ITO3UTUBHBIX XHW3HCHHBIX IICPCIICKTHB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JUYHOCTHOMY
CaMOOITPEACIICHUIO, CIOCOOHOCTH CTABUTH OCJIn U CTPOUTD )KU3HCHHBIC ITJIAHBI,
TOTOBHOCTh K JOTOBOPHOMY PETYIHMPOBAHUIO OTHOIICHUN B TPYIINE WUIU COIHAIBLHOU
OpraHMu3alii; TOTOBHOCTh OOYYaIOIIUXCSl K KOHCTPYKTUBHOMY YYacTHIO B NPUHSTHUU
peIlIeHuH, 3aTparuBarOIIUX WX MpaBa U UHTEPECHI, B TOM YHCIE B Pa3IU4YHBIX (popmax
OOIIIECTBEHHOW  CaMOOpraHW3allii, CaMOYIpaBJieHHUs, OOIIECTBEHHO  3HAYMMOU
JESITEIIbHOCTH;

OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu Kak MyTh U CIIOCO0 peann3ainui COOCTBEHHBIX
JKU3HEHHBIX TUIaHOB,



* TOTOBHOCTh OOy4YaOIMXCSA K TPYAOBOH Npo(EeCCHOHATBLHON EATeTbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHSi B PEIICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

* HpPAaBCTBCHHOE CO3HAHWE U TIOBEJCHHUE HAa OCHOBE YCBOCHHUS OOIIEYETOBEUSCKHUX
IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS W TIOBEACHUS B IMOJHMKYJIBTYPHOM MHpE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH [WAJOr C JPYTMMHU JIFOJABMH, JOCTUTaTh B HEM
B3aMMOTIOHMMAaHUs, HAXOAUTh OOIIUE e U COTPYAHUYATh I UX JOCTHKEHUS,

* pa3BUTHE KOMICTCHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JACTbMH MIIAIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOW, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCJICIOBATEIILCKOM, MPOCKTHON U IPYTUX BHIAX JEATCIHHOCTH.

* yMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICJIM B YCTHOW M NMHCBMEHHOM peuH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/1aud, BHICTPAUBATh apPTyMEHTAIMIO, TPHUBOIUTH
MIpUMEPBI 1 KOHTPIIPUMEDHI,

* MpeACTaBIEHUE O MaTeMaTHYEeCKOW Hayke Kak cdepe 4eloBeYecKOoi ACSITeNbHOCTH, 00
aTamnax e€ pa3BUTHsA, O €€ 3HAUMMOCTH VISl Pa3BUTHS [IMBHIIM3AINH;

* KPEaTUBHOCTH MBIIIJICHHS, WHUIMATHBA, HAXOMAYUBOCTh, AKTUBHOCTH IIPH PEIICHUU
MaTeMaTHYECKHX 3a1a4;

* KPUTUYHOCTH MBIIIICHHUS, YMEHHE pAaClO3HABaTh JIOTHYECKHE  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

* yMCHHE KOHTPOJIMPOBATH TMPOIECC H  PEe3ylbTaT yd4eOHOW  MareMaTHYeCKOH
JeITEIIbHOCTH;

*  CIIOCOOHOCTh K 3MOITMOHAJIHLHOMY BOCIPHUSTHIO MAaTEMATHYECKUX  OOBEKTOB, 3ajad,
PELIEHU, pacCyKACHUM.

MertanpeaMeTHble pe3yJbTaThl:
Pecynamuenvie YY/[:

*  CIIOCOOHOCTb CaMOCTOATENIBHO OOHApYXMBaTh M (HOpMyIUpoBaTh yuyeOHYIO Mpoliemy;
OTpeneNiaTh Ielb y4eOHOW MesTeNbHOCTH, 3a7aBaTh TapaMeTpbl M KPUTEPUH, II0
KOTOPBIM MOJKHO OIPEIeNuTh, 4YTO Iefb JOCTUTHYTa; CTAaBUTh U (POPMYyIUpPOBAThH
COOCTBEHHBIE 3a7ladydl B 00pa30BaTENBHOW IESATENBHOCTH M JKHU3HEHHBIX CHTYaIlUsX;
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MMO3HABATEIbHON 1€ TENbHOCTH;

* OLEHHUBATH BO3MOXKHBIE MTOCIIEICTBUS JOCTIKEHHSI TIOCTABICHHOHN IEJIN B JIEITEILHOCTH,
COOCTBEHHOM HM3HU U KM3HHM OKPYKAIOIIMX JIIOJeH, OCHOBBIBAsACh Ha COOOpPaKEHUSX
ITHKH U MOPAJIH;

*  CIIOCOOHOCTH CAMOCTOSITENIHO TUIAHMPOBATH allbTEpPHATHBHBIE MTyTH JOCTH)KCHUS LIENEH,
OCO3HAaHHO BBIOMpaTh Hambonee HPPEKTHUBHBIE CIOCOObI pelIeHus Y4eOHBIX H
MI03HABATENBHBIX 33/1aY;

* OLEHMBAaTh peCypchl, B TOM YHUCJIE BpeMs M JIpyrue HeMmaTepuaibHbIE PECypChl,
HEOOXOMMBIE JIJISl TOCTHYKEHUS TIOCTABIICHHOH I1EJIH;

* OpraHu3oBbIBaTh 3(P(PEKTUBHBIA IMOUCK PECYpCcOB, HEOOXOIUMBIX Ul JOCTHIKEHHS
IMOCTaBJICHHOM IICIIH;

*  CONOCTaBJIATH MOJTYYEHHBIA PE3yNIbTAT ASSITEILHOCTH C TIOCTaBICHHON 3apaHee LeNblo;

* yYMEHHE COOTHOCHUTH CBOM [IEHCTBHS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OTPEACIAThH
crocoObl ACUCTBUI B paMKax MpesI0’KEHHBIX YCIOBUN U TpeOOBaHUM;

* yMEHHE OCYIIECTBISATh KOHTPOJb MO 00pa3ily U BHOCHTh HEOOXOJMMBIE KOPPEKTHUBEI B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUe;

*  CHOCOOHOCTH aJIeKBaTHO OIIEHWUBATh IMPABHIBHOCTh HJIM OIIMOOYHOCTH BBHITIOJTHEHUS
yuyeOHOHl 3amaun, e€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
peIIeHHS;



* yMEHHE ONpeACNsATh TOHSATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH AHAJIOTHH,
KIIACCU(UIIUPOBATh, CAMOCTOSITENILHO BHIOMpAaTh OCHOBAaHUSI W  KPUTEPHH IS
KJaccuukanuu;

* yMEHHE YCTAaHABIMBATh TMPUUNHHO-CIICICTBEHHBIC CBS3U; CTPOHUTH JIOTHYECKUE
pacCyKICHHUS, YMO3aKIIOYCHUs (MHAYKTHBHBIC, JICAYKTUBHBIC W 10 AHAJIOTUH) H
BBIBO/IBI,

* YMEHHs CO3]aBaTh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA,
MOJICIM M CXEMBI JJIsl PEIICHUS y4eOHBIX U TO3HABATEIbHBIX 3a]1a4.

Hoznaeamenvnvie YY/[:

* (QopmupoBanue ydeOHOW ¥ OOMICTIONH30BATEILCKONH KOMIIETEHTHOCTH B 001acTH
HCIIOJIb30BaHUS nH()OPMAITMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTH);

* T[epBOHAuUaJbHBIC NPEJCTaBICHUS 00 HIEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAIHHOM SI3bIKE HAyKU W TEXHUKH, O CPEJCTBE MOJACIUPOBAHUS SBJICHHUN U
MPOILIECCOB;

* yMEHHE BHJETh MaTEMaTUUYECKYIO 3a/1a4yy B KOHTEKCTE MPOOJIEMHON CUTyalluu B IPYTUX
JTUCIUIINHAX, B OKPYXKAIOIIEH KU3HU;

* TIONCK M HaXOXJEHUE OOOOIIEHHBIX CIOCOOOB pEIICHHs 3a/Jad, B TOM YHCIIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTr0 MH()OPMAIIMOHHOTO MOKMCKA U MOCTAHOBKA HA €T0 OCHOBE
HOBBIX (yu4eOHBIX U IMO3HABATEIIbHBIX) 337124,

* KPUTHUYECKOE OILICHWBAaHHWE WM HWHTEPIPETUpPOBaHHE WHGOPMAIMU C PaA3HBIX MO3UIIHM,
pacrnio3HaBaHue U (PUKCHPOBAHHUE MPOTHBOPEUHNS B MH(OPMAITMOHHBIX HCTOYHUKAX;

*  HCIOJIb30BAHHE PA3JIUYHBIX MOJIEIHHO-CXEMAaTUYECKUX CPEICTB Ui TMPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOUIEHUW, a TaKXe IMPOTUBOPEUYUN, BBISBICHHBIX B
WH(OPMALMOHHBIX UCTOYHUKAX;

*  HAXOXJEHUE W MPUBOJI KPUTUUECKUX apTyYMEHTOB B OTHOIIECHUU JACHCTBUN U CYXKICHUMN
JPYroro; CHOKOMHOE M pa3yMHOE OTHOILIEHUE K KPUTUUECKUM 3aMEYAHUSIM B OTHOILIEHUH
COOCTBEHHOTO CYXJIEHUsI, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJl 32 paMKH Yy4eOHOTo MpeaMeTa U OCYIIECTBICHHE IIeNICHANPaBIEHHOTO MOUCKa
BO3MOYKHOCTEH I MIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

*  BBICTpPaWBaHHME MHIWBHUIYaTbHOW 00pa30BaTEIbHON TPAEKTOPUHU, C YIETOM OTpaHUYEHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPAaHUUYCHNS,

* YMEHHE MEHSTh U yJIePKUBATh Pa3HbIE MO3ULIUH B IO3HABATEIBHON IESITEILHOCTH;

* yMEHHUE MOHUMATh U UCIOJIb30BAaTh MaTeMaTHUYECKHE CPEJICTBA HAIIATHOCTH (PUCYHKH,
YEepPTEKH, CXEMBI U Jp.) Ui WLTFOCTPAIMU, HHTEPIIPETAINH, apTyMEHTAIINH;

* yMEHHE BBIABUIaTb THUIOTE3bl MpPHU pELUIEHHH Y4YeOHBIX 3a7ady W IOHUMaHUS
HEO0OXOIUMOCTHU UX MPOBEPKU;

* [IOHMMaHHE CYIIHOCTH aJrOPUTMHYECKUX NpPEIANHCAaHUI W YMEHHs JeHCTBOBaTh B
COOTBETCTBHUH C MIPEIOKEHHBIM aJITOPUTMOM;

*  cHocoOHOCTH IJIAHUPOBATh U OCYILECTBIISATH JESTEILHOCTh, HAPABICHHYIO HA peIlIeHHe
3a/1a4 UCCIIeI0BATENILCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

*  pa3BUTHE CIIOCOOHOCTU OCYLIECTBIATH JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
Tak M CO B3pOCIHBIMHM (Kak BHYTpU OOpa30BaTeNbHOM OpraHu3alMM, Tak U 3a ee
npefenamu), MoAOUpaTh MapTHEPOB IS JEJIOBOM KOMMYHMKAIIUM HMCXOId U3
COOOpakeHHH pe3yTbTaTUBHOCTH B3aUMOJICHCTBUSA, a HE JIMYHBIX CUMITATHIA;



NP OCYIIECTBJICHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOIUTENEM, TaK H UYICHOM
KOMaHIbl B Pa3HBIX poJsxX (TeHeparop ueH, KPUTHUK, WCIIOTHHUTENh, BBICTYIMAIOIIUH,
9KCTEPT U T.1.);

KOOPJMHUPOBAHUE U BBIMOJTHCHHE PAOOTHI B YCJIOBHSX PEAbHOTO, BHUPTYAJIBLHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHyTOE, JIOTUYHOE M TOYHOE HM3JIOKCHHE CBOCU TOYKHU 3PEHUS C HCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaHWe KOH(JIMKTOTCHHBIX CHTYaIlMi M TPEJOTBpAIICHHE KOH(DIUKTOB 0 HX
aKTUBHOHU (ha3bl, BHICTpAUBAHKE JICIIOBOW U 0Opa30BaTEIbHON KOMMYHHKALIUHU, U30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

IIpenmeTHble pe3yJibTaThI:

Yuawuiica nayuumesn:

Moayab «AJredpa u Ha4aJIa MaTeMATHYECKOT0 AHAJIU3A»

OCO3HaBaTh 3HAYEHHE MATEMaTHYEeCKOW HAyKW sl PEUICHHsS 3a[ad, BO3SHHKAIOUINX B
TEOPUH M B TMPAKTUKE; IIUPOTY U B TO KE BpPeMsi OrPAaHUYEHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJI0OB K aHAIM3y M HCCIEJOBAHMIO MPOLIECCOB U SBICHUU B
NpUPOJIe U OOIIECTBE;

OCO3HABaTh 3HAYECHHE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIUX B CAMOW MaTeMaTHUKe, JJIs
bopMHUpPOBaHUS W PA3BUTHS MATEMAaTHMUYECKOW HAyKW; HUCTOPHUIO PA3BUTHUS TOHATHS
Yycila, CO3JaHusI MaTEMAaTHIYECKOTO aHAIH3a,

OCO3HaBaTh 3HAYCHHE HJEH, METOJOB U PEe3yIbTaTOB anreOpbl U MaTeMaTUYeCcKOTro
aHajan3a JUisl TOCTPOSHUST MOJIeNiel peasIbHBIX MPOLIECCOB U CUTYAIlMil; YHUBEPCAIbHBIN
XapaKTep 3aKOHOB JIOTMKH MAaTeMAaTUYECKUX PACCYKICHHM, UX MPUMEHUMOCTh BO BCEX
00/1aCTIX YEIOBEUCCKOM IeSATECIIbHOCTH;

MOHUMATh pa3Inure TPeOOBaHUMU, MPEIBABIAEMBIX K TOKa3aTeIIbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COLMATbHO—KOHOMHYECKUX U TYMAHUTAPHBIX HAYKaX, HA IPAKTHUKE;
pa3BUBaTh NPEACTABICHHE O BEPOSTHOCTHOM XapaKTepe pa3IMYHbIX IPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA,

OTIEpUPOBATh TOHIATHSMHU: OTPE30K, HWHTEPBAI, TOJYHHTEPBAI, TMPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Tpaduyeckoe TMpPeCTaBICHUEe MHOXECTB Ha KOOPAMHATHOM
IJIOCKOCTH;

MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKACHUS JJIsi 0O0OCHOBAHUS UCTUHHOCTH YTBEPIKICHUIA;
OTIEpUPOBATH MOHATUSMHU: HATypaJIbHOE YUCIIO, MHOKECTBO HATypaJbHBIX YHCEI, I1€JI0€
YUCJIO, MHOXXECTBO IIEJIbIX 4YHCEN, OOBIKHOBEHHasi JApoOb, JeCATHYHAs JpoOb,
CMEUIaHHOE€ YHUCJO, palUOHAJIbHOE YHCIO, MHOXECTBO palMOHAIBHBIX YHCEl,
HPPALMOHATIEHOE YHUCIIO, IEUCTBUTEIILHOE YHCIIO0, MHOKECTBO JCHCTBUTEIBHBIX UHCET,
reoMeTpuyecKas UHTEpIpeTaus HaTypaJbHBIX, LIEJIbIX, paroHaIbHbBIX,
JIEMCTBUTENIHLHEIX YHCEIT;

BBITIOJIHSITh OKPYIJICHHE PAIMOHAIBHBIX W HUPPAMOHATBHBIX YHCET C 3aJaHHOMN
TOYHOCTBIO;

yIOPSAOYMBATh YHWCIA, 3allMCAaHHBIE B BUIEC OOBIKHOBEHHOW W JECATUYHON apoOw,
YHUCIIa, 3alTMCaHHbIE C UCTIOIB30BaHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS;
BBITIOJIHSITh CTAaHJAAPTHBIE TOXIECTBEHHBIE TIPEOOPa30BaHUS TPUTOHOMETPUUYECKUX,
UPPAIMOHATIEHBIX BBIPAKECHHUIA;

BJIQ/ICTh MOHSATUSAMU: 3aBUCUMOCTh BETHUYWH, QYHKIUS, QpTYMEHT U 3HaUeHUe (YHKIIUH,
00JacTh OnpeneneHnsl 1 MHOXKECTBO 3HaUeHUHN (QyHKIUH, TpapuK 3aBUCUMOCTH, TpapuK
GyHKIMY, HYTU QYHKIHH, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA, BO3pAaCTaHUE HA YHCIOBOM
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MIPOMEXKYTKE, YObIBaHME HA YHCJIOBOM IPOMEXKYTKE, HaumOOoJjblllee M HauMEHbIIIee
3HaueHue (PYHKIMM HA YHCIOBOM TIPOMEXKYTKE, Mepuogudeckas (QyHKIHUs, MEPUO/,
YyeTHasi U HeueTHasd QYHKUUU; yMETh IPUMEHSTh 3TH MOHSATHUS IIPU PEIICHUH 3a1a4;
BJIQ/IETh NOHATHEM oOpaTHasi PYHKLNS; IPUMEHATH 3TO MOHSATHE NPU PEUICHUU 3a7a4;
NPUMEHSTh TPU PEIICHUH 3a7ad CBOMCTBA (YHKIMI: YETHOCTh, IMEPHOJUYHOCTD,
OTPaHUYEHHOCTD;

MPUMEHSTH [P PEIICHUH 3a]1a4 ITpeoOpa3oBanus rpadukoB QyHKIUH;

BJIQJIETh  MOHATHSMH  YHKCJIOBasg  IOCJIENOBATeNbHOCTb,  apudMeTHdecKas U
reoMeTpuuecKasi Iporpeccus;

OPUMEHSTh TPH PEIICHWH 3aJad CBOWCTBA U TPU3HAKH apUPMETHUECKONH H
reOMETPUUYECKON MPOrPECCHid;

BJIQJIETh TMOHATHEM OECKOHEUHO YyObIBaromasi IeOMEeTpUYEecKash MPOTPeccHsi U yMETb

IIPUMEHSATD €TI0 IPU PEILICHUH 3a/1a4;

BBIIIOJIHATH BbIYUCICHUA n Hpe06pa303aHH;1 BBIp&)KCHPIfI, COACpIKAIINX
IlGﬁCTBHTGJIBHBIG qucia, B TOM YHCJIC KOPHU HAaTypaJIbHBIX CTGHGHeﬁ;

BBIMIOJHATh ~ CTAHAAPTHBIE  TOXKJIECTBEHHBIE MPeoOpa3oBaHUsl  MPPALMOHAIBHBIX
BBIPXKEHUI;

OBJIaACTb OCHOBHBIMHU THUIIAMHU HPPAIHUOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
" CTAaHAAPTHBIMHA MCTOAAMHU UX peHIeHI/If/'I " IPUMCHATH UX IIPU PCHICHUUA 3aa4;

BJIAJICTh TNOHSATHEM CTENeHHass (YHKIHSA;, CTPOUTh €€ rpaduKk U yMeTb NPUMEHSThH
CBOWCTBA CTENCHHOHN (PYHKIIMU MPH PEIICHUH 331a4.

MEPEBOJUTH IPAlyCHBIE MEPHI YTJIOB B paJliaHHble 1 HA000POT;

CTPOUTDH YUCIIOBYIO OKPYKHOCTh HAa KOOPJAMHATHOM IJIOCKOCTH;

OTKJIaJbIBATh HA YUCJIOBOM OKPY>KHOCTU 3HAUEHUSI PA3JIMUHBIX YIJIOB;

BBISIBIISATH CBSI3b MEXY JAEKApTOBBIMH KOOPAMHATAMHU U KPUBOJMHEWHON KOOPJIMHATON
TOYKH Ha YUCJIOBOM OKPYKHOCTH;

ONEpUPOBATh TEPMUHAMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, aDKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC, APKKOTAHT€HC;

IIPUMEHATh CBOMCTBA CHHYCA, KOCUHYCA, TAHIE€HCA U KOTAHT€HCA: 3HAKU I10 YETBEPTSIM,
COXpaHEHHE 3HAYEHHUs MpPU HM3MEHEHHM yIJia Ha IIeJIo€ YHCIO0 O0OpOTOB, YETHOCTH
KOCHHYCa M HEYETHOCTh CHHYCA, TAHT€HCA U KOTAaHT'EHCA;

ONpEeAesATh 3HAYEHUSI CUHYCAa, KOCUHYCA, TAHITE€HCA U KOTAHI€HCA YTJIOB HA YHMCIOBOU
OKPYHOCTH;

paboTaTh ¢ TabnuIel TPUTOHOMETPUYECKUX (HOPMYIT;

MOHUMATh CYITHOCTb, 3aMKCh U MPUMEHEHUe POpMYT MPUBEICHUS;

BIIAJETh MOHATUSMHU TPUTOHOMETPUUECKHUE byHKIUU:
y=s8inX,y=C0SX,y=1tgX,y =CtgX; cTpouTb uX TpapUKd H yMETh MPUMECHATH
CBOICTBa TPUTOHOMETPHUECKHUX (YHKIUI MPHU PEIICHUH 3a]1aY;

OPUMEHSTh  (QOPMYNIBl  CIOXKEHHsT TpPU TPeoOpa3oBaHUU  TPUTOHOMETPUUECKUX
BBIPAKECHMI;

MPUMEHATH (POPMYJIBI JABOMHOTO aprymMeHTa B paboTe ¢  TPUTOHOMETPHUUYECKUMU
BBIPOKCHHUSIMU;

MPUMEHATH (OPMYIBI TOHWKEHUS CTENEHH B paboTe C  TPUTOHOMETPHYECCKUMU
BBIPOKECHUSIMU;

peoOpa3oBLIBATH CYMMBbI TPUTOHOMETPUYECKHUX (DYHKIIUI B POU3BEIACHHS,
peoOpa3oBLIBATH MPOU3BEICHUS TPUTOHOMETPUIECKUX (DYHKIIUN B CYMMBI;
npeoOpa3oBbIBaTh BhIpaxkeHUs: ASiN X+ BcosX k Buxy Csin( x +t);



® [pPaBWIbHO HAXOIUTh 3HAYEHUS APKCUHYCOB, AapKKOCHUHYCOB, apKTaHIE€HCOB U
ApPKKOTAaHI€HCOB YHCEIL;

® [IPUMEHSTh COOTBETCTBYIOLIHE (POPMYIIBI pEIICHUS MPOCTEHIINX TPUTOHOMETPHUECKUX
ypaBHEHUM;

®  BBIBIIATH CPEIU MPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUI YaCTHBIE CIIydau;

® [IPUMEHATh K PA3JIMYHBIM TPUTOHOMETPUYECKUM YPAaBHEHHUSAM OIPEICIICHHBIE METOJbI
UX pELICHUs: BBEACHUE HOBOW IIEPEMEHHOM, pa3il0KEHHE HA MHOXUTEIH, BBEIACHHUE
BCIIOMOTaTeJIbHOTO APIyMEHTa;

e pemarb OAHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMS PA3JIMYHbIX CTEIICHEH;

e BJAJETh MOHATUAMU: IPOU3BOJHAS (PYHKIMH B TOUKE, IPOU3BOAHAS (PYHKLIUY;

BBIYHUCIIATH IPOU3BOHBIE AIEMEHTAPHBIX (DYHKIMHA U X KOMOMHALIUI;

OPUMEHSTH MpaBuia qudepeHpoBanus GyHKINHT;

MOJIb30BaThCS (POPMYIIOH BHIYHUCICHHUS TIPOU3BOTHOMN CIIOKHOU (DYHKIINY;

OPUMEHSTHh TEOMETPUIECKUI U (PU3NYECKHUI CMBICIIBI IPOU3BOAHON HA MPAKTHUKE;

UCCIeIoBaTh (DYHKIIMH HAa MOHOTOHHOCTD M 9KCTPEMYMBEI;

CTPOUTH TPaQUKH U IPUMEHSTDH K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMEeTPOM;

BJIAJICTh NMOHATHEM KacaTelbHass K Tpaguky (QyHKIMH U YMETh HPUMEHSTH €ro Mpu

peueHuu 3aaay.

Yltau(uﬁc;l noOJyuum 603MO0HCHOCHb HAYUUMbCA .

*  OIEpUpOBaTh NOHITHEM OIPEAEICHHUS, OCHOBHBIMM BHJAMHU ONPEIECIICHNUN, OCHOBHBIMU
BUJIaMU TEOPEM;

* IIOHUMAaTh CYTb KOCBEHHOI'O JOKA3aTeJIbCTBA;

*  OIEepUpOBaTh YUCIOBBIMH MHOKECTBAMH IIPU PEIICHUH 33]1a4;

*  BBINOJIHATH TOKAECCTBEHHbIE PE0OPa30BaHUS TPUTOHOMETPUYECKUX U UPPALIMOHAIBHBIX
BBIPAKECHMI;

*  BJIQJETh NTIOHATUEM ACHUMIITOTHI U YMETH €0 IPUMEHSATH NPU PELIECHUH 3a/1a4;

* cBOOOJHO BIAAETh CTAHJAPTHBIM aNIapaToM MAaTeMaTHYeCKOro aHalu3a  JUld
BBIYMCIICHUSI TPOU3BOAHBIX (PYHKIIMU OHOH IepeMeHHOMH;

*  nuddepeHIPOBaTH TPUTOHOMETPUYECKUE U 0OpaTHbIE TPUTOHOMETpUYECKUE (QYHKIINH;

* cBOOOJHO MPHUMEHATH anmapar MaTeMaTHYECKOro aHaJIM3a I UccIeloBaHUs (PyHKIHI
U TIOCTPOEHUs IpauKOB, B TOM YHCII€ UCCIEA0BAHNS Ha BBIMYKIIOCTD;

* yMeTh MPUMEHSTh IPU PELICHNH 33/1a4 CBOICTBA HEMPEPHIBHBIX (PYHKITUI.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeIbHOCmU U
HOBCEOHEEHOIL IHCUHU ON1A:

® TECOPETUKO-MHOXXECTBEHHOI'O S3bIKA M A3bIKA JIOTMKM JUIsl OIMCAHUS pealbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 33]1a4 IPYTHX y4EOHBIX MMPEIMETOB;

® JI0Ka3aTEJIbHBIX PACCYKJICHHUM B CUTyallUsAX ITOBCEIHEBHOM XKU3HHU, IPU PELICHUN 3a/1a4
U3 IpyruX MpeIMETOB;

® 3allUCH, CpPABHEHMs, OKPYIVICHMS UYMCIOBBIX JAHHBIX PpEAIBHBIX BEJIMYHUH C
WCITOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

e ompeeneHus Mo rpadukam 1 UCIOIb30BaHUS MPH PELICHUS MPUKIIaJHBIX 33]1a4 CBONCTB
peasbHBIX MPOILECCOB M 3aBUCUMOCTEH (HauOosblIMEe W HauMEHbIIWE 3HAYCHUS,
MPOMEXYTKH BO3pacTaHUsi M YOBbIBaHMSI (PYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA,
ACHMIITOTBI, TOYKH Mepernda, mepuos v T.11.);

® UHTEPIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKOW CUTYalUU;



e ompeneieHus 1o rpapuKaM NPOCTEHIINX XAPaKTEPUCTUK MEPUOTUYECKUX MPOLIECCOB B
OuoN0rNHN, SKOHOMHUKE, My3bIKE, PAHOCBSI3U U JIp. (aMIUIUTYAa, IEPHOA U T.I1.);

® peueHHs NPHUKIATHBIX 33434 U3 OWonoruu, (U3UKU, XUMHH, SKOHOMUKHA U JPYTrUX
IIPEIMETOB, CBSI3aHHBIX c HCCIIEJOBAaHUEM XapaKTepUCTHK  IPOLECCOB;
MHTEPIPETUPOBAHUS OJTYUEHHBIX PE3YJIbTATOB;

® [PAaKTUYECKHX pacyeToB MO (opMynam, C HCIOJB30BAaHHEM IIPH HEOOXOAMMOCTHU
CIIPABOYHBIX MAaTEPHUANIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA;

® [IOCTPOCHHS U UCCIIEN0BAaHUS IPOCTEUIINX MAaTEMAaTHYECKUX MOJEIEH;

® OIMCaHMS U UCCIIEIOBaHUS C IOMOIIBIO N3Y4aeMbIX TOHITUH PEaIbHBIX 3aBUCUMOCTEH;

e MHTEpIpETALUN PE3yJbTAaTOB PELICHMS 3a7ad C y4eTOM OTPAaHMYECHUM, CBA3AHHBIX C
pealbHBIMU CBOMCTBaMU pacCMaTpUBAEMBIX IIPOLIECCOB U SABJICHUII;

® pCLICHHUS TeOMETPUUYECKHX, (PU3NYECKHX, SKOHOMHUUECKUX M APYTHX MPHUKIATHBIX 337134,
B TOM YHCJIE C UCIOIB30BAHUEM IPU HEOOXOJMMOCTH CIIPABOYHBIX MATEPUATIOB.

Moayas «I'eomeTpus»
Yuawuiica nayyumcesn:

e [IOHMMAaTh 3HA4YECHHE I'C€OMETPUU Ul PEIIEHUs 3a]a4, BO3HHUKAIOIIUX B TEOPUU U B
[IPAKTUKE; MIUPOTY NPUMEHEHUS F€OMETPUUYECKUX 3HAHUM K aHAJINU3Y U UCCIICIOBAHUIO
peabHBIX MPEIMETOB U SIBIICHHUH B IPUPOJIE U OOILECTBE;

e [IOHMMAaTh 3HA4YCHHE IPAKTUKU M BOIPOCOB, BOZHUKAIOUIMX B CAMOW I'€OMETpHUH, A
(dbopMHpOBaHUS U pa3BUTHsI TEOMETPUH KaK MaTeMaTUYeCKON HayKH;

e UMEThb NPEACTABIECHUSA O BO3MOXHOCTU I€OMETPHUM Ul ONUCAHUS CBOMCTB PEAIbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHUS;

® OCO3HaBaTb pOJb AKCUOMAaTUKM B  T'EOMETPHUH;  BO3MOKHOCTb  IIOCTPOECHUS
F€OMETPUUYECKUX TEOPUHM HA AKCHOMAaTUYECKOW OCHOBE; 3HAYEHUE AKCUOMATHUKH IS
Jpyrux obnacteil 3HaAHUS U JUTsl TPAKTUKH;

e pazinyatek TpeOOBaHUs, MpPEABSABISEMbIE K JOKa3aTelbcTBaM B I'€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLNAIbHO—3KOHOMWYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e lccienoBaTh YepTeXH, BKIOYasi KOMOMHAUUU (PUTYp, U3BIIEKATh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMAIINIO, IPEACTABICHHYIO Ha YepTexkax;

e pelarb 3a4a4d NeOMETPUYECKOrO COAEpXkKaHUsA, B TOM YHCIE B CHUTyalHUsdX, Korja
QITOPUTM pELIEHUS HE CIIEAyeT SBHO U3 YCIOBHUSA, BBIIOJIHATH HEOOXOJUMBIE IJIs
pelIeHuss  3aJa4d  JOIOJHHUTEIbHBIE  IIOCTPOEHHs, HCCIENOBATb  BO3MOYKHOCTH
NPUMEHEHHUS TeopeM U (pOopMyIT JUIsl pelieHus 3a/1a4;

e yMeTbh (OPMYIUPOBATH U JI0Ka3bIBATh TEOMETPUUYECKUE YTBEPKICHUS;

e UMETh MpEACTaBIEHUS 00 aKCMOMax CTEPEOMETPUU U CIEACTBUSX M3 HUX M yMETh
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

e UMETh IPEJICTABICHUE O CKPELIUBAIOIINXCA MIPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh
YTOJ U pacCTOSTHAE MEKIy HUMH;

® [PUMEHATh TEOPEMBI O MAPAJUIEIBHOCTU MPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE IPHU
pELIeHUH 3a/1a4;

® yMETh IPUMEHSATH NapaieIbHOE MPOESKTUPOBAHUE IJI U300paXKeHUs PUTYP;

® yMETh IPUMEHSTh NEPIEHIUKYISIPHOCTH NPSIMOU U INTIOCKOCTH IPH PELICHUH 33/1a4;

e BJAJETh MOHATHSIMU OPTOTOHAIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M HMX IPOEKIUH,
YMETBb IPUMEHATH TEOPEMY O TpeX MEPICHAUKYIIApax PU PELICHUH 3a1aY;

e BIaJeTh MOHATHAMM pacCTOSHUE MEXIy (urypaMu B TNPOCTPAHCTBE, OOLIMIA
NEPHEHANKYIISAP JABYX CKPEHIMBAIOIINUXCSA NPSIMBIX U YMETh IPUMEHSTh UX IPU PEIIECHUN
3a/1ad4;

10



BJIA/IETh NOHSTUEM YroJl MEXAY MPSMON M MJIOCKOCTBIO U YMETh IPUMEHSTH €ro IpH
pEILIEHNN 3a]a4;

BJIQ/IETh NOHATHUAMHU ABYTPAHHBIN YroJl, yroj MeXIy IUIOCKOCTSIMH, EPIEHIUKYISIPHbIE
IUIOCKOCTH M YMETh IIPUMEHSATH UX IIPH PEILICHUU 3a7a4;

BJIAJICTh MOHATHAMM KacaTelbHbIE NPSAMBIE U INIOCKOCTH M yYMEThb NPUMEHATh UX IIPU
pELICHUH 3a/1a4;

pacro3HaBaTh Ha 4epTekax U MOJAEISAX MPSAMON U HAKJIIOHHBIN IapaJlIeJICIIUIIE, IPSIMYIO
U HAKJIOHHYIO IIPU3MBI, IUPAMUJY, YCEYCHHYIO IUPAMUIY, INPABUIBHYIO IPU3MYy U
NUPaMUIy; COOTHOCUTH 3TH TPEXMEPHBIE 0OBEKTHI C UX OMHUCAHUSAMH, H300paKECHUSIMHU;
n300paxkaTh MPSAMOM M HAKJIIOHHBIN MapajuieleNnuIe]], NPsMYyI0 U HAKIOHHYIO IPU3MBI,
IUPAMHUJLY, YCEUEHHYIO IUPaMUAY, IPABUIbHYIO IPU3MY U IHPaMULY;

CTPOUTH CEYECHMsI MPSMOr0 M HAKJIOHHOIO IapajuIeeNMIIE0OB, MPSIMOM M HAKJIOHHON
IpU3M, IUPAMU/Ibl, YCEUEHHOM MUpaMU/bl, IPAaBUIbHON IPU3MBI U TUPAMUJIbL;
pasziuMyaTh M aHAJIM3UPOBATh B3aMMHOE PACIIONIOKEHHE OCHOBHBIX MHOIOIDaHHUKOB B
IIPOCTPAHCTBE;

BBIYMCIIATH IUIOLIA/Ib IIOBEPXHOCTH IPSMOI0 U HAKIIOHHOTO NapaAJIIEJICIIUIIEIOB;
BBIUMCIIATH IJIOIA/b TOBEPXHOCTH IPU3MBI;

BBIUMCIIATH IUIOIA/b TOBEPXHOCTH MUPAMUIbl U YCEUEHHOM MUpaMU/IbI;

UMETh MPEJCTABIIEHUE O TeopeMe Dilepa, IPaBUIbHBIX MHOIOIPAHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB C HCIOJB30BAHMEM pPa3iIM4YHBIX METOJ0B, B TOM
4uCciie U METO/IA CIIENIOB.

Yltau(uﬁc;l nOJIyuum 603.MO0HCHOCMb HAYUUMbCA .

UMETb MIPEJCTaBICHHE 00 aKCHOMaTUYECKOM METO/IE;

BJIAJIETh IOHATHEM T'€OMETPUYECKHME MECTA TOYEK B IPOCTPAHCTBE U YMETh IIPUMEHSATH
UX I PELICHUS 3a/1a4;

YMETh NPUMEHATh U1 DPEIICHMs] 3a4ad CBOMCTBA IUIOCKMX W JBYTPaHHBIX YIJIOB,
TPEXTPAHHOTI'O yIja, TEOPEMBI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAaHHOTO YIJIA;

MMETH MPEACTABICHHUE O IIJIOIIAIN OPTOrOHAJIBHOM MPOEKIINH;

UMEThb IPEJCTaBICHUE O TPEXI'PAHHOM UM MHOIOIPAaHHOM YIUIE U NPUMEHATH CBOWCTBA
IJIOCKUX YIJIOB MHOTOIPAHHOTO YIUIA IIPU PELICHUH 3a1ad4;

BJIAJICTh MOHATUEM IEPIEHIUKYISAPHOE CEYCHHUE NPU3MBI U YMETh IIPUMEHATH €r0 IpH
peuIeHny 3a1ay;

HMMETH NPEACTaBICHUE O JBOMCTBEHHOCTHU IIPAaBUIIbHBIX MHOIOTPDAHHUKOB;

BJIAJIETh NOHATUSMH LIEHTPAJIBHOE M MApAJUIEIIBHOE MPOEKTUPOBAHUE M NPUMEHATH HX
IIPU IOCTPOCHUU CEYEHU MHOTOTPAHHUKOB METOJIOM IPOEKIIUA;

MMETh IIPEACTABJICHHE O pa3BepPTKE MHOIOTPAaHHHMKAa M KpaTdailleM IIyTH Ha
IIOBEPXHOCTH MHOT'OTPaHHUKA;

YMCETH pCIIaTh 3aa4U Ha IJIOCKOCTU METOJaMU CTCPCOMECTPUN.

Hcnonv3oeamsv npuodopemennvie 3HAHUA U YMEHUA 8 HPAKMUYECKOU OeAmenbHOCmU U
NOBCEOHESHON JHCUZHU ON1A:

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pellIeHns] PAaKTUYECKUX 3a/lay, CBA3aHHBIX C HaXO0)KIEHUEM I€OMETPUYECKHX BEIUYUH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA);

MOCTPOCHUN T'€OMETPUYECKUMHU HWHCTPYMEHTaMH (JIMHEWKa, YroJbHUK, IUPKYIb,
TPaHCIIOPTHP);
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COCTaBJICHUSI C HCIOJBb30BAHUEM CBOWCTB T€OMETPUYECKUX (HUTyp MaTeMaTHYECKHX
MOJEeJIeH U1 peleHus 3ajad IPaKTUYEeCKOro XapakTepa M 3aJad U3 CMEXHBIX
JUCLIUIIIIVNH, UCCIIEIOBAHUS MIOJyYEHHBIX MOJIEIEH U UHTEPIIPETALUU PE3ysbTaTa.

11 kaace

JInuHOCTHBIE pPe3yJIbTaThI:

BOCIIMTAHUE POCCUUCKON TPa)»KJAaHCKOM HMICHTUYHOCTH: NATPUOTU3MA; TOTOBHOCTH K
cnyxenuto OrTedecTBY, €ro 3alluTe; OCO3HAHUS POCCUNUCKONW HICHTHYHOCTH B
MOJIMKYJIBTYPHOM COITMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS  HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHHUE
JIOCTOBEPHON HHQOpPMAIHECH O TMEPEIOBBIX ITOCTHKEHUSX W OTKPBITUAX MHPOBOU U
OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPA U
00I11eCTBA;

TOTOBHOCTh U CIOCOOHOCTHh K CAMOPa3BUTHUIO, CAMOOOPA30BAaHUIO U CAMOBOCIHUTAHUIO B
COOTBETCTBUU C OOIICUETIOBEYECKUMU IIEHHOCTSIMA U HJeaJlaMd  TPaxTaHCKOTO
oOmrecTna;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO, B TOM 4YHCIIE CaMOOOpPa30BaHHIO, HA
MPOTSKEHUH BCEHM >KU3HH, CO3HATEIHHOE OTHOLICHHE K HEMPEePhIBHOMY OOpPa30BaHUIO
KaK yCIIOBHIO YCIEUTHOM MpodeccuoHaIbHOM U OOIIECTBEHHOM e TEIHbHOCTH;
opueHTalus OOydyaroluXcsi Ha pealu3alyi0 TMO3UTUBHBIX >KM3HEHHBIX MEPCIEKTUB,
WHUIIMATHBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEIEICHUIO, CIIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHbBIE TUIAHBI,
TOTOBHOCTh K JJOTOBOPHOMY DPETYJMPOBAHUIO OTHOIICHWH B TPYIIIE WU COIHAILHOM
OpraHMu3alii; TOTOBHOCTH OOYYaIOIUXCSI K KOHCTPYKTUBHOMY YYacTHIO B NPUHATHH
pellleHnH, 3aTparuBarIIUX WX MpaBa U WHTEPECHl, B TOM YHCIE B Pa3NU4YHBIX (opmax
OOIIIECTBEHHOW  CaMOOpTaHU3aIlM{, CaMOYIpPaBJICHHUS, OOMIECTBEHHO 3HAUYMMOMU
JEeSITEIbHOCTH;

OCO3HaHHBIN BBIOOP OyayIiei mpodeccuu Kak MmyTh U CIIOCO0 peann3ainuu COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

TOTOBHOCTh OOYy4YalOIIMXCS K TPYAOBOH NpodEecCHOHATBLHON MEATeTbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHSi B pEIICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
001IeHaIIMOHATIEHBIX MTPO0JIEM;

HPABCTBEHHOE CO3HAHME W TIOBEJIEHHE Ha OCHOBE YCBOCHHS OOIIEYETOBEUYECKIX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHWS W TIOBEJICHUS B TIOJUKYJIBTYPHOM MHPE,
TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJOr C APYTMMHU JIOJAbMH, JOCTUTaThb B HEM
B3aMMOITOHMUMAHHUS, HAXOAUTh OOIINE IEJIM U COTPYAHHYATE JIUIS UX JOCTHKCHHUS;
pa3BUTHE KOMIIETEHIIMI COTPYAHHYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOW, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCJIEIOBATENLCKOM, MPOSKTHON U IPYTUX BUIAX JEATEIHHOCTH.

YMEHHE SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOM MBICIIM B YCTHOW M NMUCHMEHHOM pedH,
MOHUMATh CMBICT TIOCTABJICHHOW 3a/Jaud, BHICTpAWBaTh apTyMEHTAIMIO, TPHUBOIUTH
MPUMEPBI U KOHTPIIPUMEDHI;

MPEJICTABICHHEe O MaTEeMAaTHYECKON Hayke Kak cdepe 4eIOoBeUeCKOW NeATeIbHOCTH, 00
sTanax e€ pa3BUTHS, 0 €€ 3HAYUMOCTH IS Pa3BUTHS [IUBUIIH3AIINH;

KPEaTHUBHOCTh MBIIUICHUS, WHHUIIMATHBA, HAXOMYHUBOCTh, AKTUBHOCTh NPU PEUICHUH
MaTeMaTUYeCKHUX 3a/1a4;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE pACIO3HaBaTh JIOTUYECKHE HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYAThH THITOTE3Y OT (paKTa,
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* yMEHHE KOHTPOJMpOBaTh MpOLECC M  pe3ylbTaT y4eOHOW  MaTeMaTH4eCKOM
JeATEIbHOCTH;

*  CHOCOOHOCTh K 3MOILIMOHAJIBHOMY BOCIPHUATHIO MaTeMAaTHYEeCKUX  OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

MeTtanpeameTHble pe3yJibTaThl:
Pecynamuenvie YY/[:

*  CIOCOOHOCTh CaMOCTOSITEIFHO OOHApYXUBaTh U (pOpMyIHpOBaTh ydeOHYIO MpoOJemy;
OnpeneNnaTh Ielb y4eOHOW MAeATeNbHOCTH, 33a/1aBaTh IapaMeTPbl M KPUTEPUH, IO
KOTOPBIM MOJKHO ONPEIENIUTh, YTO LEeNb JOCTUTHYTa; CTaBUTh U (POPMYIHPOBATH
CcOOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON MAESITEIbHOCTH M JKU3HEHHBIX CUTYalUsX;
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOCH 1MO3HABATEIHLHON JESATEIbHOCTH;

* OLICHMBATh BO3MOJKHBIE IOCJIEJICTBUS TOCTUKEHUS [TOCTABJIEHHOM €)M B AESATEIbHOCTH,
COOCTBEHHOM >KM3HU W KM3HU OKPYKAIOIIUX JFOJIeH, OCHOBBIBASCh HAa COOOpPaKEHUSX
ATUKHU U MOpaJI;

*  CHOCOOHOCTH CAMOCTOSITEIBHO TIAHUPOBATH AIbTEPHATUBHBIC MMYTH AOCTUKCHHUS LENEH,
OCO3HAHHO BBIOMpaTh HamOosee HPQPEKTUBHBIE CIIOCOOBI pEIICHUS Y4YeOHBIX W
MO3HABATENbHBIX 33/1aY;

* OLIGCHMBAaTh pECypchl, B TOM UHUCJIE BpEeMs M JApyrue HeMmaTepuaibHble PECYpPCHI,
HEOOXOUMBIE JJIs JOCTUKEHHUSI TOCTABJICHHOM LIeTH;

* OpraHu3oBbIBaTh 3(P(PEKTUBHBIA IMOUCK PECYpPCOB, HEOOXOIMMBIX Ui IOCTHIKEHHS
MOCTaBICHHOW 1ENIH;

*  COIOCTAaBJISATH [TOJIYYEHHBIN pe3ysbTaT AEATEIbHOCTHU C IOCTAaBICHHOMN 3apaHee LENblo;

* yMEHHE COOTHOCUTh CBOHM JCHCTBHS C IUIAHUPYEMBIMU peE3yJIbTaTaMH, OMPEIeNATh
CIOCOOBI IEWCTBUN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

* YMEHHE OCYLIECTBIATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJUMbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALNEN;

* CHOCOOHOCTh aJIeKBaTHO OLIEHUBATh MPABUIBHOCTh MM OIMIMOOYHOCTH BBIMOJIHEHUS
yueOHOW 3anauu, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

* yMEHHE OIpeneisaTh NOHITHSA, cO3JaBaTh OOOOIIEHUS, YyCTaHABIMBATh AaHAJIOTHH,
KJaccu(uIUpoBaTh, CaMOCTOSTENIbHO BBIOMpPAaTb OCHOBAaHMS M KPUTEPUH  JUIS
KJIaCCU(UKALINN;

* yYMEHHE YCTAHaBIMBaTh NPUUYMHHO-CIEJICTBEHHBbIE CBSI3U; CTPOMUTH JIOTMUYECKUE
paccyXIeHHs, YMO3aKIIO4YeHUs (MHAYKTHBHbIC, JIEAYKTUBHBIE W 110 aAHAJIOTUH) H
BEIBO/IBI,

* yYMEHHs CO3/aBaTh, IPUMEHATH U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJIETIHN U CXEMBbI JJIsl peleHUs] y4eOHbIX U TO3HABaTeNbHBIX 3a/au.

Ho3naeamenvnwvie YY/[:

* ¢opmupoBaHHe y4eOHON U OOIIEMOJIB30BATEIHLCKON KOMIETEHTHOCTH B 00JacTH
UCTIONIb30BaHUS nH(OPMaIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHIA (MKT-
KOMIIETEHTHOCTH);

* TMepBOHAUYAIbHBIC TIPEJCTABICHHUS 00 HIEIX M O METoJaX MaTeMaTHKH Kak o0
YHHUBEPCAJIHHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJCIMPOBAHUS SIBICHHNA |
IPOIIECCOB;

* yYMEHHE BHJETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallud B APYTHX
TUCITUIIINHAX, B OKPYKAIOIICH KU3HU;
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MOMCK ¥ HaXOXJIeHHE OOOOIIEHHBIX CHOCOOOB pEIICHHS 3aaad, B TOM YHCIIE,
OCYIIECTBIICHUE Pa3BEPHYTOT0 MH()OPMAIIMOHHOTO MOKWCKA U MOCTAHOBKA HA €T0 OCHOBE
HOBBIX (y4eOHBIX U ITO3HABATEIIbHBIX) 33714,

KPUTHYECKOE OIICHMBAHUE W HMHTEPIPETUPOBaHWE HH(OpPMAIMH C Pa3HBIX IMO3UIUH,
pacrio3HaBaHHe U PUKCHPOBAHUE MMPOTUBOPEYHS B HH()OPMAITMOHHBIX HCTOYHHUKAX;
UCIIOJIb30BAHUE PA3TMYHBIX MOJICIIEHO-CXEMAaTHYEeCKUX CPEJICTB ISl IMPEACTABICHUS
CYIICCTBEHHBIX CBSI3¢i W OTHOILICHWH, a TaKXe MPOTHBOPEUUH, BBISBICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX;

HAXOXXJCHUE W MPHUBOJ KPUTUYECKHX apIyMEHTOB B OTHOIICHHUH JCHCTBUI U CYXKICHHM
JIPYTOro; CIOKOWHOE U pa3yMHOE OTHOIIECHUE K KPUTHYECKUM 3aMEYaHUSIM B OTHOIICHUN
COOCTBEHHOTO CYXJICHUSI, PACCMOTP UX KaK Pecypc COOCTBEHHOTO Pa3BHUTHS;

BBIXOJ] 32 PaMKH Yy4eOHOro MpeaMeTa W OCYIIECTBICHHUE IEJICHAIIPABICHHOTO IMOMCKA
BO3MOXKHOCTEH ISl IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS,

BBICTpAaUBaHUE WHINBUAYAIBHONH 00pa30BaTEIBHON TPACKTOPUH, C YIETOM OTPAHHUCHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB H PECYPCHBIE OTPAaHHUCHHSI,

YMEHHE MCHATh U yJEPKUBATh Pa3HbIC MTO3UIUHU B IIO3HABATEILHON JICATCIILHOCTH;

yMEHHE TIOHMMaTh M UCIIOJIb30BATh MaTEMaTHYECKHE CPEICTBA HATJITHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U Jp.) Ui WLTIOCTPAIMU, HHTEPIIPETAIH, apTyMEHTAIINH;

YMEHHE BBIBUTaTh THUIOTE3bl MpPU PEIICHHH YYEOHBIX 3aJad M HOHHUMaHHS
HEO0OXOIUMOCTHU UX ITPOBEPKU;

NOHMMAaHHE CYIIHOCTH aJrOPUTMUYECKUX IMPEINMCaHUHd W YMEHHs JeHCTBOBAaTh B
COOTBETCTBUH C MIPEIOKEHHBIM aJITOPUTMOM;

CIIOCOOHOCTH TUIAHMPOBATh M OCYIIECTBISTH JESATEIbHOCTh, HAIPABICHHYIO HA PELICHUE
3aj1a4 UCCIIEI0BATEIILCKOTO XapaKTepa.

Kommynuxamuenwie YY/|:

pa3sBUTHE CIIOCOOHOCTH OCYLIECTBIIATH JEIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
TaKk M CO B3pOCIBIMHM (Kak BHYTpU OOpa30BaTeNbHOM OpraHu3alMM, Tak U 3a ee
npefenamu), MoAOUpaTh MapTHEPOB IS JEJIOBOM KOMMYHMKALlUM MCXOIS U3
COOOpakeHH I pe3yTbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE IMYHBIX CUMITATHA;

IpPU OCYILECTBJIEHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOJIUTENEM, TaK M UICHOM
KOMaH/bl B pa3HbIX pOJsX (TeHeparop uael, KpUTHK, HCIIOIHHUTENb, BBICTYIMAIOLIUMH,
OKCIEPT U T.1.);

KOOPAWHHUPOBAHUC W BBIIIOJHCHUC pa6OTI>I B YCJIOBHUAX PCAIIBHOIO, BUPTYAJIBHOTO H
KOMOHMHHUPOBaHHOTO B3aUMOAEHCTBUS;

pa3BepHYTOE, JIOTUYHOE M TOYHOE HM3JI0KEHHE CBOEW TOUKHU 3PEHUS C HUCIIOJIb30BAHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

pacnio3HaBaHue KOHQIMKTOIEHHBIX CUTYallMd U MpPENOTBpalieHHEe KOH(JIMKTOB 10 HX
aKTUBHOHN (ha3bl, BHICTpAaUBaHHE JIEIOBOW U 00pa30BaTeNbHOM KOMMYHHKALUHU, U30eras
JIMYHOCTHBIX OILICHOYHBIX CY)I(JICHHfl.

Mopnyab «Ajredpa u HayajaIa MAaTEeMATHYECKOI0 AHATH3A»

Buvinycknuk nayuumca:

OCO3HaBaTh 3HAYEHHE MaTEeMaTHYeCKOW HAyKH JUIS PEIISHUs 3aJad, BO3HHUKAIOIINX B
TeopI/II/I U B HpaKTI/IKe; HII/IpOTy U B TO X€ BpeMH OFpaHquHHOCTB HpI/IMeHeHI/IH
MaTeMaTHYECKUX METOJOB K aHAIU3Y U UCCIIEOBAaHUIO MIPOIIECCOB U SIBICHUN B MIPUPOEC
1 00IIEeCTBE;
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Ha OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEpPHU30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOLIETO MUPA U IPOU3BEICHUN NCKYCCTBA;

OCO3HaBaTh 3HAUYEHUE IIPAKTUKU M BOIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTHKE, JUIs
(GopMHpOBaHUS U PA3BUTUS MATEMATUYECKON HAYKU; UCTOPUIO Pa3BUTHSI IOHATUS YHCIA,
CO3/aHMSI MaTEMaTHYECKOIO aHAJIN3a,

OCO3HaBaTh 3HAYEHHUE WJCH, METONOB M PE3YJIbTATOB anreOpsl U MaTeMaTH4YECKOIO
aHaJIM3a I MOCTPOCHMs MOJEINIEH PEalIbHBIX NPOLIECCOB U CUTYallUid; YHUBEPCAIBHBIN
XapaKTep 3aKOHOB JIOTMKM MAaTEMaTHUYECKUX PacCyKIEHUM, UX IPUMEHUMOCTb BO BCEX
001aCTAX YeI0BEYECKON AeATeNbHOCTH;

IOHUMAaTh pa3inyue TpeOOBaHUM, NPEIbABIAEMbIX K JOKa3aTelbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIMAJIbHO—IKOHOMUYECKUX U T'YMaHUTapHbIX HayKaX, Ha PAKTUKE;
pa3BUBaTh IPEACTABICHUE O BEPOATHOCTHOM XapaKTEepe paszIMYHbIX IPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIIETO MHUPA;

UCIOJb30BaTh OCHOBHBIE METOABI J0KAa3aTeNbCTBA, IPOBOAMTH IOKA3aTEIbCTBO U
BBINOJIHATH OIIPOBEPKEHUE;

IPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS MaTEMaTUYECKUX 3a7ay;

IIPUMEHATH IPOCTEUINNE INPOrpPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKAILIMOHHBIE
CUCTEMBI IIPU PELIEHUH MAaTEMaTHUECKUX 3a]1a4;

MI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMU CHUMBOJIBHBIX BBIYMCIEHUIN
JUISL UCCIIEIOBaHUSI MAaTEMAaTHUECKUX OOBEKTOB;

MMETH NPEICTABICHUE O BKJIAJE BBIJAIOUINXCA MaTEMAaTUKOB B Pa3BUTHE HAYKHU;
IIOHMMATh POJIb MAaTEMATUKU B pa3BuTuu Poccnu;

CBOOOJHO  ONEepUpOBaTh IMOHATHSAMM: YPaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIC
YpaBHEHHUS U HEPABEHCTBA, YpPAaBHEHUE, SIBJIAIOIIEECS CIIEJCTBHEM JIPYroro ypaBHEHUS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCUJIbHBIE TPe0Opa30BaHus ypaBHEHUM;
pelaTh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM,;

OBJIAJICTh OCHOBHBIMM THUIIAMHU IOKA3aTENbHbIX, JIOTAPUPMUUYECKUX YPABHEHUH W
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHHUH U NPUMEHATh UX NPU PELICHUH
3aj1a4;

MOHMMATh CMBICI TEOPEM O PAaBHOCWIIBHBIX W HEPAaBHOCWIBHBIX MpeoOpa3zoBaHUSX
YPaBHEHHH U yMETb UX JI0OKa3bIBaTh;

BJIaJI€Th METOJIaMH pEIICHUs ypaBHEHUH, HEpaBEHCTB U UX CHCTEM, YMETb BHIOHMpATh
METO/] peLIeHHs] 1 000CHOBBIBATh CBOM BBIOOD;

HCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUsS HEPAaBEHCTB, B TOM 4HCIE APOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl UPpaLlIOHAJIbHBIE BBIPAKEHUS;

pemiath anredpanyveckue ypaBHEHHS W HEPAaBEHCTBA M HUX CHCTEMBbl C IapaMeTpamu
anredpanvdeckuM 1 rpauueckuM MeToaMu;

CBOOOJHO HCIIOJIb30BATh TOXK/IECTBEHHBIE MpeoOpa3oBaHUs IPU PELIEHUH YPaBHEHUH U
CHCTEM ypaBHEHHU;

BJIAJICTh MOHATHAMM IIOKa3zaTesibHas (YHKIMSA, SKCIIOHEHTAa; CTPOUTh UX Tpapuku H
yYMETh PUMEHSTh CBOMCTBA MOKA3aTENbHON (QYHKIIMM NIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATHEM JIorapudmuyeckas QpyHKIMS; CTPOUTH ee rpaduK U yMETh IPUMEHATh
cBoiicTBa norapudmuueckoi GyHKIMH PU PELICHUH 33]1aY;

MPUMEHSTH [P PEICHNH 3a]a4u peo0pa3oBaHus rpadukoB pyHKINMH;

CTPOUTH TpapuKU U MPUMEHATH K PEIICHUIO 3aJ]a4, B TOM YHCJIIE C TapaMeTPOM;

BJIQ/IETh NOHATUSIMU I1epBO0OpazHas QyHKIUS, ONIpeAeTICHHBIA HHTETpall;

npuMeHSTh TeopeMmy HproToHa—JIeliOHMIIA 1 ee CIIECTBUS IS peIICHHS 3a/1a4;
BJIaJICTh OCHOBHBIMHU TIOHATHSIMH KOMOWHATOPUKH U YMETh UX MPUMEHSTH IPH PEIICHUH
3ajauy;
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UMETH TMPEJICTaBIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

ONEepUPOBATh TMOHATUSAMHU: YaCTOTa M BEPOSITHOCTh COOBITUS, CyMMa U NPOU3BEICHHE
BEPOSATHOCTEH, BEIYUCIISITH BEPOSTHOCTH COOBITUI HA OCHOBE MO/ICYETA YUCIIA UCXOJIOB;
OTIEpUPOBATh OCHOBHBIMU OIMCATEILHBIMU XapaKTEPUCTHKAMU YHUCIOBOTO Habopa,
MOHITHEM I'eHepalibHasi COBOKYITHOCTh U BHIOOPKOI U3 HEe;

UMETh TPEJCTABICHUE O JUCKPETHBIX M HENPEPhIBHBIX CIIyYalHbIX BEJIMYMHAX H
pacipeneneHusx, 0 He3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

MMETh TIPEJICTABICHUE O MATEeMaTHYECKOM OXHUJAHUU U JIUCIEPCUU CIIy4alHBIX
BEJINYUH;

MMETh MPEACTaBICHUE O COBMECTHBIX PACIPEACIICHUSIX CIy4YailHbIX BEJIMYWH;

MOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCEl H BHIOOPOYHOTO METOAA HU3MEPCHHUS
BEPOSATHOCTEM;

UMETh TMPEJACTaBJICHHE O HOPMAJIbHOM paCHpeleieHUd M IpUMepax HOPMAalbHO
pacipeieNIeHHbIX CTy4YallHbIX BEIUYHH;

HMMETh MPECTABICHUE O KOPPEIISAINH CIyIalHbIX BEJITUYHH;

pemaTh pa3Hble 3a7a41 MOBBIIIICHHOW TPYIHOCTH;

aHAJIM3UPOBATh YCIOBUE 3a/laud, BbIOMpATh ONTHUMAJBHBIM METOJ| pPEUICHUS 3aJauu,
paccMarpuBasi pa3JInuHbIE METOIbI;

CTPOUTH MOJIETIb pEUICHUsl 3aJaud, MPOBOAMWTH JOKA3aTENbHBIE PACCYXKICHUS TpHU
pEIlIeHUH 3a]a4H;

pemate 3amaud, TpeOyrolue mepedopa BapUaHTOB, MPOBEPKH YCIOBHM, BBIOOpA
ONTUMAIBHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh M HWHTEPHPETUPOBATH TOJYUYECHHBIE PEIICHUS B KOHTEKCTE YCJIOBUS
3aJja4M, BEIOUPATh PEIICHHUs], HE POTHBOPEYALIUE KOHTEKCTY;

MEPEeBOJUTH MPHU PEIICHUU 3a7aud MHPOpPMAIUIO U3 OJHOW (OPMBI 3alUCU B JIPYTYIO,

UCTIONB3YS TIPU HEOOXOMMOCTH CXEMBI, TaOIHIIbI, TPapHKH, THArPAMMBI.

Bbmycmmx noJyuum 603MOMCHOCHLb HAYUUMBCA .

pPa3BUTH MPEACTABICHUE O UYHCIE W YUCIOBBIX CHCTEMAx OT HATypaJbHBIX [0
JIEUCTBUTEIIBHBIX YUCEI; O POJIU BBIYMCICHUM B YEIOBEYECKON MPAKTUKE;

CBOOOZHO  BBIMIONHATH  TOXKIECTBEHHBIE MPEOOpa3oBaHUs JIOTAPUPMUYECKUX U
CTEIIEHHBIX BBIPAKECHUI;

CBOOOJIHO ONpEAeNATh THI U BBIOMpPAaTh METOJ PEIICHUS TOKa3aTeNbHBIX U
norapuMHUECKUX YpaBHEHHUW M HEPABEHCTB, WPPALUOHAIBHBIX YpaBHEHHH U
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO peIIaTh CHUCTEMBI JIMHEHHBIX YPAaBHEHHIA;

peuaTb OCHOBHBIE TUITBl YPABHEHUN U HEPABEHCTB C MTapaMETPAMU;

OTIepUPOBATH MOHATHEM NIEPBOOOPA3HON PYHKIIMH JUTS PEIICHUS 33124,

OBJIQJIETh OCHOBHBIMHU CBefleHUssMH 00 wuHTerpasie Hprorona—JleitOHuia wu ero
MPOCTEUILNX TPUMEHEHUSAX

YMETh BBINIOJHATh TNPUOIMKCHHBIC BBIUMCICHUS (METOIABI PEIICHUS YypPaBHECHHM,
BBIYHCIICHUSI ONPEACIICHHOTO UHTETpalia);

YMETh MPUMEHATH MPUIOKEHUE TPOU3BOJIHON M OMPEAEIECHHOIO UHTErpalia K PEIICHUIO
3aJ1a4 €CTECTBO3HAHUS;

MMETh IPEJACTABICHUE O CTAaTUCTHYECKUX THUIIOTE3aX M MPOBEPKE CTATUCTUYECKON
TUIIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

HMCETHb NPCACTABJICHUC O KOAUPOBAHUU, JBOUYHOMH 3aIl1cCu, IBOUIHOM JCPCBE;
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BJIaJCTh OCHOBHBIMU TMOHATHSAMH Teopuu TpadoB (rpad, BepummHa, pedpo, CTENEHb
BEPIINHBI, TyTh B Tpade) U yMEeTh MPUMEHSTh UX MIPH PEIICHUU 3a71ay;

UMETb MPECTABICHUE O ACPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUU 33]1ay;

BJIAJCTh TOHSATHEM CBS3HOCTb WM YMETh IPHMEHSATh KOMIIOHEHTBI CBS3HOCTH IIPH
pELICHUH 33]a4;

YMETh OCYIIECTBIISATH IyTH IO pedpam, 00X0 6l pedep 1 BepiiuH rpada;

UMETh NPEJCTAaBICHHE O BHIOOPOYHOM KOIDDUIIMEHTE KOPPEISIMA W JUHEWHOU
perpeccuu;

UMEThb NPEACTABICHWE O CTATHCTUYECKUX THUIOTe3aX M MPOBEPKE CTATHUCTHYECKOM
THITOTE3bI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAYHMOCTH;

UMETb MPEJCTABICHHUE O CBSA3U IMIIUPHUECKUX U TEOPETHUECKUX PACIIPEICIICHHIA;

UMETh MPEJCTABIICHUE O KOJAUPOBAHUM, IBOUYHON 3aIHCH, IBOUMYHOM JICPEBE;

BJIAJICTh TOHSATHEM CBS3HOCTh W yMETh HPUMEHSITh KOMIIOHCHTBI CBS3HOCTH IIPH
pelLICHUHU 3a7a4.

Hcnonv3oeamv npuodpemenHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCHmU U
HOGCEOHEBHOU MHCUHU ON1A:

JIOKa3aTeNbHbIX PACCYXKICHUH B CUTyallUsIX MOBCEJHEBHOW XKU3HU, NPU PELICHUM 3a1a4
U3 Ipyrux NpeIMETOB;

COCTABJICHUSI M PELICHUS YPaBHECHHM, HEPAaBEHCTB, MX CHUCTEM IIPU PEIICHUM 3aaad
JPYrux y4yeOHbIX IPEAMETOB;

BBIMIOJIHEHUS] OLIGHKH IPaBJONOAOOUS pPE3y/lbTaTOB, IOJIY4YaeMbIX MpH peIIeHUH
Pa3IUYHbIX ypaBHEHUI, HEPABEHCTB U MX CHCTEM IIpU PELICHUU 3aJa4 APYTruX y4eOHBIX
IIPEAMETOB;

COCTABJICHUS M PELICHUS YPAaBHEHUN M HEPABEHCTB C IIapaMeTpaMu IpH PEIICHUH 3a1ad
JIPYTUX y4eOHBIX MPEIMETOB;

HCITOJIB30BaHUsI IPOTPAMMHBIX CPEJCTB MPU PEIICHUH OTIEIbHBIX KJIACCOB YPABHEHHM U
HEPaBEHCTB;

3allUCH, CpPABHEHUsS, OKPYIJICHUS YHUCIOBBIX JAaHHBIX PEAIbHBIX BEIUYMH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

ofpesieNieHus 1o rpadukaM U UCIOJIb30BaHUS IPU PELICHUs MPHUKIAIHBIX 3a]1a4 CBOMCTB
peabHBIX MPOLIECCOB W 3aBHUCUMOCTEH (HauOOJbIIME M HAaWMEHbIINE 3HAYEHUS,
NPOMEXYTKH BO3pacTaHuss U yObIBaHUS (YHKLIMH, TMPOMEXKYTKHM 3HAKOIOCTOSHCTBA,
ACUMITOTHI, TOUKH Iepernda, nepuos u T.11.);

onpezeneHus 1o rpagukam MpoCTEHIINX XapaKTEPUCTUK MEPUOIUYECKUX IPOIECCOB B
O6MO0JI0THH, SKOHOMHUKE, My3bIKE, PAJHOCBA3U U JIp. (aMIIUTY1a, IEPHOA U T.I1.);
WHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOW CUTYalUU;
peleHns NPUKIATHBIX 33734 U3 OHoNoruu, (U3UMKU, XUMHH, SKOHOMUKHA U JPYTUX
IIPEMETOB, CBSI3aHHBIX c HCCIIE0BAaHUEM XapaKTEPUCTUK IIPOLIECCOB;
UHTEPIPETUPOBAHHUS ITIOJYYEHHBIX PE3YIIbTATOB;

NPaKTUYECKUX pacyeToB Mo ¢opMmysiaM, C HCHOJIb30BAHHEM NpPU HEOOXOAUMOCTH
CIIPAaBOYHBIX MAaTEpUAIIOB, KAJbKYIATOPa, KOMIIBIOTEPA;

MIOCTPOEHUS U UCCIEA0BAHUS TPOCTEUIINX MATEMATHYECKUX MOJIEIIEH;

BBIYUCIICHUSI UM OLICHUBAHUS BEPOATHOCTH COOBITUN B PEANbHOM KU3HH;

BbIOOpA MOAXOAIIEr0 METO/1a IPEACTaBICHUS M 00pabOTKH JaHHBIX;

OIMCAHUs U UCCIIEOBAHUS C IIOMOIIBIO U3y4aeMbIX ITOHATUN PEAJIbHBIX 3aBUCUMOCTEH;
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UHTEPIPETALUU PE3yIbTAaTOB PEIICHUS 3a7a4 C Y4€TOM OIPAaHUYEHUH, CBA3AHHBIX C
pEaNbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX IIPOLIECCOB U SABJICHHU;

peLICHUS TEeOMETPUUYECKHUX, (PU3NYECKIX, PKOHOMHUYECKUX U JAPYTHX MPHUKIAJAHBIX 3a/1a4,
B TOM YHCJIE C UCHOJIb30BAHUEM IPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPUAIOB.

Monyab «I'eomerpus»

Buvinycknuk nayuumca:

NOHMMATh 3HAUYEHHWE TE€OMETPUM JJI1 pELICHMs 3a7ady, BO3HUKAIOIIUX B TEOPUU U B
IIPAKTUKE; MIUPOTY NPHUMEHEHUS F€OMETPUUYECKUX 3HAHUHM K aHAJINU3Y U UCCIIECJOBAHUIO
peabHBIX MPEIMETOB U SBJICHUN B TIPUPOJIE U OOIIECTBE;

IIOHMMATh 3HAYE€HHUE MPAKTUKU M BOIPOCOB, BOZHUKAIOUIMX B CaMOM I€OMETpUH, IS
(bopMHpOBaHHUS U Pa3BUTHsI TEOMETPUH KaK MaTeMaTHYECKON HayKH;

UMETh IPEACTABICHUS O BO3MOKHOCTH I'€OMETPUHU ISl OIMMCAHHSA CBOWMCTB pEalbHBIX
IIPEIMETOB U UX B3aUMHOTI'O PACIOJIOKEHUS;

OCO3HaBAaTb  pOJIb AKCUOMATHKM B  TEOMETPUHU;  BO3MOXKHOCTb  IOCTPOCHUS
F€OMETPUUECKUX TEOpUN Ha aKCMOMAaTHYECKOW OCHOBE; 3HAUEHHE AKCUOMATUKU JUIS
JApyrux obnacreil 3HaHUS U U1 IPAKTUKH;

pasnnyath TpeOOBaHUs, NPEAbABISEMbIE K J0Ka3aTelbCTBaM B I'€OMETpHUH, aireodpe,
€CTECTBEHHBIX, COLIMAJIbHO—IKOHOMUYECKUX U T'YMaHUTApHbIX HayKaX, Ha PAKTUKE;
BJIAQJIETh TEOMETPUYECKUMU MOHATUSIMM IPU pEHIeHUH 3aJad U [POBEICHUU
MaTEMaTHYECKUX PaCCyKICHUM;

CaMOCTOSITENIbHO (HhOpPMYyNIUpPOBaTh ONpEAETICHUs TI'e€OMETpHUecKuX (uryp, BbLIBUTATh
THIOTE3bl O HOBBIX CBOMCTBAaX M NMPU3HAKAX T€OMETPUYECKUX (PUTYp U OOOCHOBHIBATH
WIN OIpOBEprarh Mx, 00001IaTh WM KOHKPETU3UPOBATh PE3yJbTaThl HA HOBBIX Kiaccax
¢uryp, MpoBOAWUTH B HECIOXHBIX CIydasX KiIacCHQUKAIUIO (QUTyp IO pa3IHdHbIM
OCHOBAaHUSIM;

UCCIIeIOBaTh YepTeXH, BKIItOYasi KOMOMHALUMU (UTYp, U3BIEKaTh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEJCTABIEHHYIO Ha YepTexkax;

pemath 3aJayd T€OMETPUYECKOTO COJIEpXaHWs, B TOM 4YHCIIE B CHUTyalMsX, KOrjaa
QITOPUTM pELIEHUs HE CIelyeT SBHO M3 YCJIOBHUS, BBINOJHATH HEOOXOAWUMBIE IS
pelieHyus  3aJadd  JIONOJHUTENbHbIE IOCTPOEHUS, HCCIEN0BaThb  BO3MOXKHOCTh
OpUMEHEHUs TeopeM U (pOopMyIT 7S pellieHus 3a/1a4;

yMeTh (OPMYIMPOBATH U JOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHUS;

BJIQ/IETh NOHATUSIMU BEKTOPBI U UX KOOPJMHATHI;

YMETb BBINIOJIHATH ONEpaIii HaJl BEKTOPaMU;

MCIIOJIb30BaTh CKAISIPHOE MPOU3BEACHNE BEKTOPOB MIPH PELICHUHU 33]1aY;

INPUMEHSTh YpaBHEHHUE IIOCKOCTH, (OPMYJy PAcCTOSHUS MEXIy TOUYKAMM, YpaBHEHUE
cdepsl IpH peLIeHUH 3aj1ay;

IIPUMEHATH BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE NIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUAMHU TeNla BpalleHus (UMIMHApP, KOHYC, map U cdepa), UX CEUEHHUS U
YMETb IPUMEHATH UX IIPU PELICHUU 3a7a4;

BJIQ/IETh NOHATHSAMHU KacaTEJIbHBIE NPSAMBIE U IUIOCKOCTH M YMETh NMPUMEHSTh U3 IIPU
pEeIIeHNH 3a/]a4;

UMETh MPEACTABIECHUS O BIIMCAHHBIX M OMHCAHHBIX cepax U yMETh MPUMEHATh UX MPU
pEIIEHNN 3a/]a4;

BJIAJICTh MOHATUAMHU 00BbEM, 00BEMBI MHOTOTPAaHHUKOB, T€J BpAIlEHUs] U IPUMEHSTh UX
IIpU PEIICHUH 3a]1aY;

UMETh TPEACTABIEHUE O pa3BepTKe MWIMHAPA U KOHYCA, IUIOMAAN IOBEPXHOCTH
LWIMH]pA U KOHYCa, YMETh IPUMEHATDH UX IIPU PELICHUH 3a]1a4;
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UMETb MPEJCTABICHHE O TUIOIAAH C(epbl U YMETh MPUMEHSTh €r0 MPH PeLICHUH 3a7ay;
YMETh penIaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAaHHHUKOB M TEJl BPAIl[CHNUS;

UMETh TPEJCTABICHHE O IOA0OMM B TPOCTPAHCTBE W YMETh pemaTh 33jJa4yd Ha
OTHOIIEHHE 00BEMOB M IUIOMIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.

Bbmycmmk ROJIyuum 603.MONCHOCIMb HAYUUMbCA .

NPUMEHSATH MIPH PELICHUH 33734 (POPMYITy pacCTOSIHHS OT TOUYKH JI0 TUIOCKOCTH;

BJIAJICTh Pa3sHbIMU CIIOCOOAMU 3a/1aHUSI YPABHEHUS MPSAMON U yMETb HPUMEHSATh UX IPU
pEIIEHUN 3a/]a4;

HaXOJIUTh PACCTOSHUE MEXKIY CKPELIUBAIOIIMMUCS IMPSIMbIMH, 33JaHHBIMH B CHUCTEME
KOOpPJIMHAT;

IPUMEHSATh MPU PELICHUH 3a7ad U J0Ka3aTesIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOpPJIMHAT;

UMETh MPEACTABIEHUE O JBW)KEHUSX B IPOCTPAHCTBE: NapalieIbHOM IEpEeHOcCE,
CUMMETPUHM  OTHOCUTEIBHO  IJIOCKOCTH, LEHTPAJIbHOW  CHUMMETPUH, IOBOPOTE
OTHOCUTEJIBHO MNPSIMOH, BUHTOBOW CHMMETPUM, YMETh NPHUMEHATh MX HPU PELICHUU
3ajay;

UMETh MPEJCTaBICHUS O MPeoOpa3oBaHUU MOI00MS, TOMOTETUH U YMETh MPUMEHSATh MX
IPU PELIeHNH 3a/1a4;

UMETh NPEJCTABICHUE O LUINHIPUUYECKUX U KOHUUECKUX CEUCHUSX;

UMETh NPEACTaBICHUE O Kacarommxcs chepax m KOMOMHAIIMM TeNl BPAIICHUS U YMETh
NPUMEHSTh UX MPU PELICHUH 3a/1a4;

HaxXoauTh OO0BbEM MapajuleNenuneaa M TeTpad/pa, 3aJaHHbIX KOOpAMHATAMHU CBOHUX
BEpILUH;

UMETh MpeJCTaBiIeHHe 00 akKcuomMax oObema, HpUMEHATh (opMynsl 00BEMOB
IPSIMOYTOJIBHOTO MapajuleeNuIesa, Npu3Mbl U IUPAMUJIBL, TETpasApa MNpU PELIECHUU
3aj1a4;

OPUMEHSTHh TEOPEMbI 00 OTHOIIEHUSIX 00BEMOB MPH PEILICHUH 33/a4;

NPUMEHSTh HMHTErpajl JUlsl BBIYHUCICHHS OOBEMOB U IOBEPXHOCTEM TeNl BpalleHMs,
BBIYUCIICHUSI IO U chepruecKoro nosca 1 oobemMa apoBoro cios;

YMETb PUMEHATH POPMYJIbl 00BEMOB MPHU PEILICHUU 3ajay;

YMETb peliaTh 3aJ1a4y Ha IUIOCKOCTH METOAAMU CTEPEOMETPHUH.

Hcnonvzoeamov npuodpemenHvle 3HAHUS U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCEOHEsHONl JHCU3HU 01

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pelleHusl MPaKTUYeCKUX 3a/lad, CBA3AHHBIX C HaXO0XJIEHHEM IeOMETPHUYECKHX BEIMYUH
(Mcnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA);

MOCTPOCHUN T'€OMETPUYECKUMU HWHCTPYMEHTaMM (JIMHEWKa, YroJbHUK, IUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHUSI C MCIOJIb30BAaHUEM CBOWCTB TE€OMETPHUUECKUX (UTYp MaTeMaTHYeCKUX
Mojzere g pemieHus 3ajad MpPaKTUYEeCKOro XapakTepa M 3aJad U3 CMEXHBIX
JUCLIUIUINH, UCCIEA0BAaHNS MTOJIyYEHHBIX MOJIETIEH U MHTEPIIPETALIUU PE3YIIbTATA.
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Copaep:xkanue yueOHOIo npeamera

10 kaacc
Moayab «AJdredpa v HaYaJIa MATEMAaTHYECKOr0 AaHAJIHU3a»

(102 yaca)

IToBTOpeHue MaTepuaia 7-9 kiaaccos (3 yaca)

I'inasa 1. IToBTopenne u pacimmpernue cBeaeHuit o pynxkuunu (11 yacos)

Haubonpiiee n HammeHbliee 3HaueHUs (QyHKUIUU. YETHBIE W HEUYETHBIC ()YHKIIHH.
[Toctpoenue rpadukoB (yHKIUH C MOMOIIBIO T'€OMETPHUYECKHX INpeoOpasoBanuid. OOparHas
¢GyHkims. PaBHOCHIIBHBIC YpaBHEHHUS M HEPABEHCTBA. MeTO ] HHTEPBAJIOB.

I'naBa 2. Crenennasi ¢pyukuus (17 gacon)

CrenenHas (QyHKIUS C HaTypajbHBIM IoKa3aTeneM. CreneHHas (QyHKIUS C LEIbIM
noxasateneM. OnpesieneHne KOpHs 1 — oii crenenn. dynkiua y = V/x . CpoiicTBa KopHs 7 — oif
crenenu. OnpeneneHre U CBOMCTBA CTENEHU ¢ pallMOHAIBHBIM IOoKa3aTteneM. MppanoHanbHbie
ypaBHEHMs.. MeToJ paBHOCWIBHBIX HpeoOpa3oBaHUIl Ui pelieHHs HppaldOHaTIbHbBIX
ypaBHeHUI. UppanroHanbHble HEPABEHCTBA.

I'naBa 3: Tpuronomerpuueckue GyHkuuu (27 4acos).

Paguannas mepa yrina. TpuroHomerpudeckue GyHKIHMH YHUCIOBOTO apryMeHTa. 3HAKH
3HAYCHUH TPUTOHOMETPHUECKUX (GYHKUUH. YETHOCTP M HEYETHOCTh TPHUTOHOMETPHUYECKUX
¢ynkuui. Ilepumonmueckue ¢ynkumu. CpoiictBa W rpaduku (yHKImMA y =Sin X, Y = COS X.
CpoiictBa u rpadpuku  GyHKOud Y =tgX, Yy =Ctgx. OCHOBHBIE = COOTHOIICHHUS  MEXIy

TPUTOHOMETPUUYECKUMH (DYHKIMSIMH OJHOTO M TOrO e aprymeHTta. PopMynbl CIOKEHHS.
®opmynsl npuBeneHus. Popmysbl IBOMHONO M MOJOBUHHOrO yriaoB. CyMma M pa3HOCTh
CHUHYCOB (KocuHycoB). ®opmyiabl mpeoOpa3oBaHUs MPOU3BEACHUS TPUTOHOMETPUUYECKUX

GyHKIMHI B cymMYy.

I'naBa 4: TpuroHoMeTpuyeckue ypaBHeHus u HepaseHctsa (15 yacos).

VpaBuenue C0S X=b. YpaBHenue Sin X=b. VpaBuenus tg x=b u ctg x=b. Oynkmn
y=arccos x, y=arcsin x, y=arctg x m y=arcctg X. TpuroHomeTpuuyecKHe YpaBHCHWS,
CBOMSIIMECS K anreOpanueckuM. PelieHHe TPUrOHOMETPUYECKHX YpPaBHEHHH METOIO0M
pa3noKeHHs Ha MHOXHTENH. PelieHne mpoCcTelImx TPUTOHOMETPHUYECKUX HEPABCHCTB.

I'nasa 5: IlpousBoaHas u e€ npumMeHeHue (26 yacos).

IIpencraBnenue o mnpexaene GyHKIUU B TOUKE M O HEMPEPHIBHOCTH (PYHKIUH B TOUKE.
3amaya 0 MTHOBEHHOM CKOpPOCTH U KacaTesbHOH K rpaduky ¢yHkiuu. [loHsTHE TPOM3BOAHOM,
[IpaBuiia BbIYMCIEHUS NPOM3BOJHBIX. YpaBHEHHE KacaTesnbHOH. Ilpu3Haku Bo3pacraHus u
yObiBaHust GQyHKIMU. Touku »dkcrpemyma GyHKuuMu. IlpuMeHeHue mnpPoOU3BOAHON HpHU
HaXOXXJCHUM HauOOJbIIEr0 W HauMeHbIero 3HaueHui ¢yHkuuu. Iloctpoenue rpapukoB

GyHKIHIA.
IMoBTOpenue (3 yaca)

pra)KHCHI/ISI JIs1 IOBTOPCHUA KypCa aﬂre6p£,1 M HayajJ MaTeMaTH4YeCcKoro aHamm3a 10
KJ1acca.
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10 kuacc
Moayab «I"'eomeTpus» (68 yacoB)

I'naBa 1. BBenenue B crepeomerpuio (8 yacos)

OcHOBHbBIE MOHATUS CTEPEOMETPUU. AKCHOMBI crepeoMeTpuu. CleacTBHsS W3 aKCHOM
crepeomeTpun. [IpoctpancTBenHble ¢urypsl. HauanbHble nmpeacTaBieHUss O MHOTOTPaHHHUKAX.
Meron ceueHui.

I'nasa 2. [lapajuiejbHOCTh B ipocTpancTBe (15 yacos)
B3aumHoe pacnonoxeHue JByX MpsMBIX B MpocTpaHcTBe. [lapamnenbHOCTh MHpsMONW U
wiockocTd.  [lapamnenbHOCTh  TwIOCKOCTEH. [IpeoOpazoBanus ¢uryp B  TPOCTPAHCTBE.
[TapannensHoe npoekTupoBanue. CIpoeKTUPYEM Ha MIOCKOCTb.

I'aasa 3. IlepneHaUKYJIAPHOCTH B pocTpaHcTBe (26 yacoB)
Yron wmexay npsSMbIMU B IpocTpaHcTBe. llepneHauKkynspHOCTh MNPSAMOM U  IJIOCKOCTH.
Ilepienaukynsap v HakioHHasd. TeopeMa O TPEX NEPHNEHIMKYJAPAX. YTOJI MEXKIYy NPSIMON U
IUIOCKOCTBIO. JIByrpaHHBId yros. Yroia Mexay IulockocTsmu. I[Dmomans OpTOroHanbHOU
MIPOEKIMU MHOTOYTOJIbHUKA. «CTEPEOMETPUUYECKOE» PACIIONOKEHNUE JBYX MPAMBIX.

I'aaBa 4. Muororpannuku (15 yacoB)
IIpusma. Ilapamrenenunen. Ilupammpa. VYceuéHHas nmpamupa. IlnaTtoHOBBI — Tena.
["'eomeTpuueckoe Telo.

Hrorosoe nosropenune kypca reomerpuu 10 kiacca (4 yaca)
AKCHOMBI cTepeoMeTpun M ux cueactBus. IlapamienbHOCTh TPSAMBIX U IUIOCKOCTEM.
[lepieHAUKYIAPHOCTh TPSAMBIX H  IJIOockocTedl. Mmuororpannuku. Ilnomanu ©GOKOBBIX
MTOBEPXHOCTEN MTPU3MBI U TUPAMUJIBI.

11 kuacc
Monyab «AJiredpa 1 Ha4aJIa MaTEMATHYECKOI0 AHAJIM3a»

(102 yaca)

IToBTOpenune maTepuana 10 kiaacca (3 yaca)

I'naBa 1: Iloka3aTenbHas U Jorapupmudeckas pynkuuu (28 yacosn)
CreneHb ¢ TPOU3BOJIBHBIM JICHCTBUTENBHBIM TIOKa3areneM. [lokasarenpHas —(QyHKIHS.
[Toka3zarenbHble ypaBHeHHs. Iloka3artenbHble HepaBeHcTBa. Jlorapupm M ero cBoicTBa.
Jlorapudmuueckas QyHkius u ee cpoictna. Jlorapupmuueckue ypaBuenus. Jlorapudpmuueckue
HepaBeHCTBa. [Ipon3BoHbIE MTOKA3aTENbHON U Iorapu(pMUIecKoi QyHKIHIA.

I'naBa 2: UnTerpas u ero npumMeHenue (11 gacos).
[TepBooOpaznas. [IpaBuna HaxoxaeHUs1 mepBooOpazHoi. [lmomans KpUBOJIMHEHHONW TpaIleluH.
Onpenenéuuplil nHTErpai. Berancnenue 06beMOB Tell.

I'naBa 3: DaemenTnl kKomonHaTopuku. bunom Herorona (12 yacos).

Merton marematnueckoir mHayknuu. [lepectanoBku. Pasmemenus. Coderanusi (KOMOMHAIINHN).
bunom HeroTona.
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I'aaBa 4: DiaemMeHThI TEOpHHU BeposiTHocTel (13 yacoB)
Onepanu Haj COOBITHSAMH. 3aBUCHMBIE W He3aBUCHMBbIE coObITHi. Cxema bepnymim.
Crny4vaiinble BETMUMHBI U UX XapaKTEPUCTHKH

IMoBTOpenue (35 yacos)

11 knace
Moayan «I'eomeTpus» (68 yacoB)

I'naBa 1. KoopauHaTsl 1 BeKTOpPHI B mpocTpaHcTBe (16 yacos)
JlexkapToBbl KOOpPAMHATHI B IMpocTpaHcTBe. BekTopsl B npoctpaHcTBe. CliOkKEeHHE U BHIYMTAHUE
BEKTOPOB. YMHOKE€HUE BeKTOpa Ha uucio. ['omorerus. CkansipHOE IPOU3BEJIECHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHE IJIOCKOCTH. UeThIpéXMepHbIi KYO.

I'aaBa 2. Tena ppamenns (29 yacoB)
[Munmunanap. KomOunanuu nunusaapa u npusMsl. Konyc. ¥Yceu€nnbiit konyc. KomOunanmm konyca
u mupamusl. Chepa u map. YpaBuenue chepsl. B3aumHoe pacmnonoxenue cepbl U MIOCKOCTH.
MHOrorpaHHUKH, BIMCaHHbIE B cdepy. MHOTOrpaHHHKH, OIMCAHHBIE OKOJIO C(epsbl.
KomOunammu nununapa u chepsl, KoHyca U cepsl.

I'naBa 3. O6bémbl Teu. [Ltomans cdepsni (17 yacos)
O06BéM Tena. PopMyITBI sl BBIYUCICHUST 00bEMa IPU3MbI. DOPMYITBI ISl BBIYUCICHUS 00BEMOB
nupaMuIbl U yceu€HHON nmupamuasl. O0BEMBI Ten BpamieHus. [lnomans chepsl. Onpenenenue
MMHKOBCKOTO.

Hrorosoe noBropenne kypca reomerpuu 10-11 kiaccos (6 yacos)

AKCHOMBI CTEpPEOMETPUU U HX cleAcTBHA. [lapannenbHOCTh NMPSAMBIX, NPSIMONM MU IUIOCKOCTH.
CkpeuuBatoiuecs: npsmele. IlapamiensHocTh mockocted. [lepneHaukynspHOCTh MpsMON U
mwiockocTh. Teopema o0 TpEX NEpHEHAUKYIApax. YTOJN MEXIYy NpsIMOH M IJIOCKOCTBIO.
JByrpanHbiii yroia. IlepneHIuKyISIpHOCTh IUIOCKOCTEH. MHOIOTpaHHUKM: Mapajuleienunes,
npusMa, NUpaMuja, IUIOIIAgu MX NoBepxHocTei. llwnmHap, koHyc W map, MIOW@AAM HX
nosepxHocTed. O0BEMBI Ten. BekTopsl B mpocTpancTe. [eiicTBus Hax Bekropamu. CkansipHOe
IIpOU3BeIeHNE BEKTOPOB. II0BTOpEHNE TEOPUH U pELIEHUE 3a7ad 110 BCEMY KypCy F€OMETPHHU.

TemaTuuyeckoe NIIAHUPOBAHME

10 kacc
Moaysb «AJredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJTHA3A»

Ne Tema paznena, ypoka KoJu-Bo yacos
ypOKa

IMOBTOPEHUE MATEPHAJIA 7-9 KNIACCOB 3
1 Anrebpanueckue 1poou 1
2 VYnpoieHue BbIpaXeHUH, coJiepKaluxX KBapaTHbIe KOPHH 1
3 Pemenne ypaBHeHuil. Penienne HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHUE 11
CBEJEHWH O ®YHKIIUH

4 Hauboubiiee 1 HanMeHblee 3HaYeHNUs (QYHKIUU 1
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3 YérHble 1 HeuEéTHBIC PYHKIUU 1
6 [TocTpoenue rpadgukoB PyHKIHI C TOMOIIBIO TEOMETPUUECKUX 1
npeoOpa3oBaHUi
7 Cmapmogulii KOHmMpPob 1
8 Ob6parHas GpyHKUUs 1
9 I'paduk oObpatHON GHyHKIMH 1
10 PaBHOCHIIbHBIE YpaBHEHHS 1
11 PaBHOCWJIbHBIE HEPAaBEHCTBA 1
12 Meroa HHTEPBAJIOB 1
13 3akperuieHue MeTo1a UHTEPBAJIOB 1
14 Koumponvnan paboma Nol 1
I'naBa 2: CTEIIEHHAS ®YHKLI WA 17
15 CreneHHast GYHKIHS C HATYPAJIbHBIM MTOKa3aTeIeM 1
16 CrenenHast GyHKIHS C IIEITBIM MOKa3aTeeM 1
17 Onpenenenue KOpHsl N-il creneHu 1
18 DyHKIHUH y= Vx , UX CBOWCTBA U rpaduKu !
19 CBoiiCTBa KOPHS # — OM CTENIEHU 1
20 [IpumMeHeHHe CBOWCTB KOPHS 71 — OP'IUCTeHeHPI IpU YIPOIIEHUU 1
BBIpOKEHU I
21 3aKpenieHre CBOMCTB KOPHS # — O CTENIEHH 1
22 Konmponsnas paboma Ne? 1
23 Omnpenenenue 1 CBOICTBA CTENEHH € 1
palMOHAIIBHBIM ITOKA3aTelIeM
24 YpouieHue BeIpaKeHUH, 1
COJZIEpPIKAIIHNX CTEIIEHb C PALIMOHAIBHBIM MTOKA3aTelIeM
25 WppanmonansHble ypaBHEHUs 1
26 Penrenue nppanmoHaJIbHBIX YpaBHEHUH 1
27 MeTto1 paBHOCHIIBHBIX PEOOpa30BaHUMA A pemeHus 1
UppalMOHAJIBbHBIX YpaBHEHUH
28 Pemenue ynpaxxaHeHu 1
29 HppanmonanbHble HEpaBEeHCTBA 1
30 Pemrenne uppanmoHaIbHBIX HEPABEHCTB 1
31 Konmponvnaa paboma Ne3 1
I'aasa 3: TPUTOHOMETPUYECKHUE ®YHKIINHU 27
32 Pagmannas mepa yria 1
33 EnnHast OKpyXKHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 1
34 OrnpesiesieHne CUHYca, KOCHHYCa, TAHT€HCA U KOTaHTeHCa 1
35 3akperuieHue onpeAeIeHU CUHyca, KOCHUHYCa, 1
TaHTE€HCA U KOTaHTEeHCa
36 3HaKM 3HaYCHUH TPUTOHOMETPUUECKUX (PYHKITHIT 1
37 YETHOCTh M HEYETHOCTh TPUTOHOMETPHYECKUX (DYHKITHIA 1
38 [lepuonmueckue GyHKIUU 1
39 CaoiicTBa U rpaduK QyHKIHHU Y = SiN X 1
40 CaoiicTBa U rpaguk GyHKIIUYU Y = COS X 1
41 CaoiicTBa u rpaduk QyHKINH y = tg X 1
42 CaoiicTBa U rpaduk QyHKIIUH Y = ctg X 1
43 Konmponsnas paboma Nod 1
44 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
45 Tpuronomerpuyeckue GyHKIIMU YTIOBOTO apryMeHTa 1
46 CHHYC ¥ KOCHHYC CYMMBI U pa3HOCTH apIyMEHTOB 1
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47 TaHreHc CyMMBI ¥ pa3HOCTH apIyMEHTOB 1
48 VYnporuieHue TpUroHOMETPUIECKUX BBIPAKCHUI ¢ HCIoIb30BaHueM | 1
(hopMyII CITOKEHUS
49 DopMyIbl TPUBEICHUS 1
50 3akperuienue Gpopmys NpuBeACHUS 1
51 dopMyIIBl ABOMHOTO yIiia 1
52 DopMyIIbl TOHUKEHUS CTEIICHU 1
53 YnpoieHue TpUroHOMETPUYECKUX BBIPAKEHHM ¢ HCIIONb30BaHeM | 1
(GopMyJ1 TBOWHOTO YIila U IOHMKCHUS CTEIICHU
54 [IpeoOpa3oBaHue CyMM TPUTOHOMETPUUYECKUX (YHKIUHN B 1
IPOU3BEJCHUS
55 3akperuieHue mpeoOpa3oBaHMiA 1
CYMM TPUTOHOMETPHYECKUX (DYHKIMII B IPOU3BEICHUS
56 [IpeoOpa3oBanue NpoU3BEACHHI TPUTOHOMETPUYECKUX (PYHKIUH B 1
CyMMY
57 3akperieHue npeoOpa3zoBaHUi MPOU3BEACHUN TpUroHOMETpUUeckux | 1
byHKIMI B cymMmmy
58 Konumponvnas paboma No5 1
I'naBa 4: TPUT'OHOMETPUYECKHUE YPABHEHUS U 15
HEPABEHCTBA
59 YpaBHenue cos X = b 1
60 Perenne ypaBHeHui C0S X = b 1
61 VYpaBHenue sin X = b 1
62 Pemenne ypaBHenuit Sin X = b 1
63 VYpaBHeHnusi tg X =buctgx=Db 1
64 dyHKIMK Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
65 3akpernieHne 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUI 1
66 TpuroHomeTpuieckne ypaBHEHHs1, CBOASIINECS K anreOpandeckum | 1
67 OpnHOpOIHBIE TPUTOHOMETPUUYECKHUE YPABHEHUS 1
68 Penienne 0qHOPOAHBIX TPUTOHOMETPHUIECKUX YPaBHEHHI 1
69 JIBa OCHOBHBIX METO/Ia peIlIeH!s] TPUTOHOMETPHUYECKUX ypaBHeHu | 1
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
70 METO/I0M BBEJIEHUS] HOBOW NIEPEMEHHO
Y METOJIOM PA3JI0KEHUSI HA MHOXKHUTEIH
71 Perienue npocTeiinX TPUrOHOMETPUYECKHX HEPABEHCTB 1
72 3aKkperuieHue peleHusi TPUrOHOMETPHUECKUX HEpPaBeHCTB 1
73 Konmponvnas paboma N6 1
Iaasa 5: MPOU3BOJAHAS U EE MIPUMEHEHUE 26
74 [TpencraBienue o npeaene GyHKIMU B TOUKE 1
75 IIpencraBieHue 0 HEMPEPbIBHOCTH (PYHKIIMH B TOUKE 1
76 3a/1ayl 0 MTHOBEHHOM CKOPOCTH M KacaTteJabHOU K rpaduky pynkuun |1
77 Omnpenenenne NpoON3BOTHOMN 1
78 ®opmynsl quddepeHIMpoBaHUs 1
79 Brraunciienue mpon3BOAHBIX C TOMOIIBIO (hopMy 1
JudepeHIMpoBaHus
80 [TpaBuia nquddepeHmpoBanus 1
81 JuddepennmpoBanue caoxkHONH GYHKIUU 1
82 Perienue ynpaxxHeHu 1
83 YpaBHeHHE KacaTeTbHOU K TpaQuKy GyHKIUN 1
84 CocraBieHre ypaBHEHUS KacaTelbHOH K rpaduky QyHKINH 1
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85 3akperuieHne ypaBHEHHsI KacaTelIbHOU K rpaduKy QyHKIHUU 1
86 Koumponvnas paboma Nol 1
87 [TpuMeHeHne NMPOU3BOIHOM JUIsI CCIIEAOBAHMS (DYHKIMH 1
88 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD 1
89 Touku sKcTpeMyma GyHKIHU 1
90 Touku KCTpeMyMa U UX HAXOXKJICHUE 1
91 WccnenoBanmne GyHKINA Ha SKCTPEMYMBI 1
92 Haxoxnenue HanOOJIBIIEro ¥ HAUMEHBIIIET0 3HAYEHU I 1
HenpepbhIBHON (DYHKIIMH HA TPOMEKYTKE
93 [IpakTuKyM Ha HaXOXACHHE HAauOOJIBIIErO U HAUMEHBILIETO 1
3HAYEHUI HENPEPHIBHON (PYHKIIMN HA MPOMEKYTKE
94 Pemrenue 3aga4 Ha HaX0XKACHHUE Ha;I/I6OJIBH_II/IX 1 HaUMEHBIIINX 1
3HaYEHUI
95 [TocTpoenne rpadukoB GyHKIHIHA 1
96 Hccnenoanne pyHKIMH U ocTpoeHue rpaduka GyHKIuN 1
97 Cas3p Mex 1y rpa@uxoM QyHKIHUU U TpadhUKOM MPOU3BOTHON 1
JTaHHOH (pyHKIMH
o8 [TpumeHeHre BTOpOil MPOU3BOIHOM NMPU MCCIeA0BaHUN QYHKIUN 1
99 Konmponvnas paboma Ne8 1
INOBTOPEHMUE 3
100 [ToBTOpEeHHe yuebHOro Marepuaa o TeMe: 1
«[IpeobOpazoBaHre TPUTOHOMETPHUYECKHUX BBIPAKCHHI
101 [ToBTOpenue yuebHoro marepuana no teme: «IIponsBogHasy» 1
102 3aKJIIOUNTEIbHBINA YPOK 1
10 kacc
Monyas «I'eomerpus»
No KoJj-Bo yacosB
Tema pasjaeia, ypoka
YPOKa
I'nasa 1: BBEJIEHUE B CTEPEOMETPHUIO 8
1 OCHOBHBIE NTOHATHS CTEPEOMETPHUU 1
2 AKCHOMBI CTEpPEOMETPHH 1
3 CrnencTBUA U3 aKCHOM CTEPEOMETPUH 1
4 [IpumMeHeHue akCHoM CTEPEOMETPHUH U UX CIIEACTBUN 1
5 [MpocTpaHcTBEHHBIE (PUTYPBHI 1
6 HauanbHble npeacTaBieHns 0 MHOTOTpaHHUKAX 1
7 Merop ceueHunit 1
8 Konmponsnaa paboma Nel 1
Iaasa 2: TAPAJUIEJBHOCTD B TIPOCTPAHCTBE 15
9 [TapajutenpHbIE NpsSIMBIE B IPOCTPAHCTBE 1
10 CkpenmBaronyecs npsiMble B IPOCTPAHCTBE 1
11 B3anMHOe pacnonokeHne 1ByX NpsIMbIX B TPOCTPAHCTBE 1
12 [TapamienpbHOCTh MPSIMON U TNIOCKOCTH 1
13 [Ipu3Haky napajuIeIbHOCTH NPSIMOU U IIJIOCKOCTH 1
14 Pemenue 3aau o teme: «llapanaensHOCTh NpsIMON M IIOCKOCTH» | 1
15 Pemenne ynpaxHeHui 1
16 [TapannenbHbIE TIIOCKOCTH 1
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17 IIpu3Hak napajIeNnbHOCTH JBYX IUIOCKOCTEN 1
18 CBoiicTBa MapaJJICIbHBIX TIOCKOCTEH 1
19 [TpeoOpazoBanue GuUryp B mpoCTPaHCTBE 1
20 Bupl npeoOpa3oBaHuii B MPOCTPAHCTBE 1
21 [TapannenbHOE MPOEKTUPOBAHUE 1
22 CBoiiCTBa apaJJICIHHOTO MPOSKTUPOBAHUS 1
23 Konumponvnas paboma No2 1
I'aasa 3: IEPIEHAUKYJIAPHOCTD B TIPOCTPAHCTBE | 26
24 Y03 Mexay NpsIMbIMH B TPOCTPAHCTBE 1
25 [lepneHUKyIsIpHBIE IIPSIMBIE B IPOCTPAHCTBE 1
26 [TepneHUKYISIPHOCTD MPSMOKN U TIIOCKOCTH 1
27 IIpu3HaK neprneHAUKYJIAPHOCTH IPSIMOM U INIOCKOCTH 1
8 Pewmenune 3anau o reme: «lleprneHIuKyIsspHOCTb NPAMOU U 1
IJIOCKOCTU»
29 IlepnieHIUKYIIsIp M HAKJIIOHHAs 1
30 PaccrositHuE OT TOUKH 0O IUIOCKOCTHA 1
31 PaccrosiHME OT IPsIMOi 10 TapAJIEIBHON INIOCKOCTH 1
32 Paccrosinne Mexy AByMs IapaJljiesIbHbIMU IJIOCKOCTH 1
33 Teopema o TpEX nepreHANKYIIPAX 1
34 Teopema o Tpex nepneHAUKYIsIpax 1
35 Pemenue 3anau no teme: «Teopema o TpEX NeprneHIUKYIAPAX» 1
36 Pemenue ynpaxHeHui 1
37 Konmponsnaa paboma Ne3 1
38 Y1071 MeXKIY IPSIMON U TNIOCKOCTHIO 1
39 Pemienue 3a1a4 mo teme: «Yroj MEXAY NPsIMON M IIJIOCKOCTHIO» 1
40 Pemenue ynpaxneHui 1
41 JIByrpaHHbIi yroiu 1
42 3aKkperieHue MOHATHS ABYTPAHHOIO yria 1
43 Yo MeXTy TUIOCKOCTSIMU 1
44 Pemenune 3ana4 no teme: «/{ByrpaHHBbIi yrom» 1
45 IlepneHquKyIsIpHBIE IIOCKOCTH 1
46 [Tpu3HaK nepneHauKyIIpHOCTH IIIOCKOCTEH 1
47 CBolicTBa NEPIEHIUKYIIPHOCTHU INIOCKOCTEN 1
48 I1nomaas OpTOroHaILHOM TPOEKIIMU MHOTOYTOJIbHUKA 1
49 Konmponsnaa paboma Ned 1
I'araBa 4: MHOT'OT'PAHHUKHN 15
50 IToHsiTHE MHOTOTpaHHHKA 1
o1 [Tpusma 1
52 [Tnomane 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3amau no reme: «llpuzma» 1
54 [IpssMOYyTONIBHBIN TapajuIeIenuIe 1
55 CBoiicTBa AMaroHaieil napauienenumneia 1
56 Teopema [Iudaropa B mpoctpancTse 1
57 [Mupamua 1
58 [TpaBuspHAS TUpaMuUIa 1
59 [Tnontaap 60K0BOM MOBEPXHOCTH MPABUILHOM MUPAMMU/IBI 1
60 Pemenue 3amau no reme: «Ilupamuga» 1
61 Pemenue 3amad o reme: «llupamugar» 1
62 YceueHnHas nupamuia 1
63 [Tnomanpr 6OKOBOW MOBEPXHOCTH MPABMIIBHOW YCEUSHHOM nupaMus | 1
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64 Konmponsnasa paboma Ne5 1
HUTOTI'OBOE IIOBTOPEHUE 4
KYPCATEOMETPHH 10 KIIACCA
65 IToBTOpenue u cucremaruszanus yueOHOro MaTepuaa 1o TeMe: 1
«ITapannesbHOCTh NPSIMBIX U INIOCKOCTEN»
66 IToBTOpenue u cucremarusanus yueOHOro MaTepuaa 1o TeMe: 1
«IlepneH IUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEN»
67 IToBTOpeHue u cucremaruszanus y4eOHOro MaTepuaa 1o TeMe: 1
«[1n0o1aap MOBEPXHOCTH MHOTOTPAHHUKOBY
68 O6o0maromuil ypok 1
11 kace
Moayab «AJdredpa ¥ HaYaJIa MATEMAaTHYECKOr0 AaHAJIHU3a»
Ne Tema pa3nena, ypoka Kox-Bo wacon
ypoka ’
INOBTOPEHUE MATEPHAJIA 10 KIACCA 3
1 [ToBropenue yuebHoro marepuana no teme: «Kopens n-oit crenenny | 1
2 IToBTOpenue yuebHoro Marepuana no teme: « I puroHomMeTpus» 1
3 IToBTOpenue yuedHoro marepuaia no teme: «IIpousBonnas» 1
I'nasa 1: IOKA3ATEJIBHASA U JIOTAPUOMUYECKAS 28
®YHKIIUHU
4 [TonsiTre nmokazareabHOU (YHKIIUU 1
5 CoiicTBa u rpaduk nmoxkazaTeabHON HYHKIUU 1
6 Pemenne ynpaxxuenue 1
7 Cmapmoswlii KOHmMpPOJlb 1
8 [ToHsITHE TOKA3aTENBHOIO YPABHEHHUS 1
9 Buibl nokaszarenbHbIX YpaBHEHUN 1
10 Pemenne nokasaTenbHbIX YPaBHEHUI 1
11 [ToHsTHE TOKA3aTEIBLHOIO HEPABEHCTBA 1
12 Bupl noka3aTenbHBIX HEPABEHCTB 1
13 Pemrenne moxa3aTelbHBIX HEPABEHCTB 1
14 Koumponsnaa paboma Nel 1
15 [Tonsitue norapudma 1
16 OcHOBHOE JIOrapu(pMHUECKOE TOKIECTBO 1
17 OcHoBHbI€ JIoTapupMuieckue GopmyIbl 1
18 Pemenne ynpaxHeHui 1
19 ®ynkius y = log, X, e€ coiicTBa 1 rpaduk 1
20 [TocTpoenue rpagukoB JorapupmMuuecKux GyHKIMN 1
21 ['pacdnyeckoe penienue JorapuMuIecKux ypaBHEHUH 1
22 [TonsaTue norapu(pMU4ECKOro ypaBHEHHsI 1
23 Buel norapudmuyueckux ypaBHeHHM 1
24 Pemienue norapuMu4ecKux ypaBHEHHH 1
25 [TonsiTre morapuMUUECKOro HepaBeHCTBA 1
26 Buel norapudmuueckux HepaBeHCTB 1
27 Pemenue norapupMuuecKux HEPaBEHCTB 1
28 Yucno e. DyHkius y=e*, ee cBOMCTBa, rpaduk, muddepenHippoanne | 1
29 HatypanbHble norapumsl. 1

@®yukuus Y=In X, ee cBoiicTBa, rpapuk, AMPphepeHnpoBaHme
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30 Perienue ynpaxHeHui 1
31 Koumponvnas paboma No2 1
I'naBa 2: UHTET'PAJI 1 EI'O IPUMEHEHHUE 11
32 Omnpenenenue nepBooOpasHOn 1
33 Pemienue ynpaxaeHui 1
34 [TpaBuna HaXOXKJACHUS IEPBOOOPA3HBIX 1
35 Heonpenenennprit muHTErpa 1
36 Pemienue ynpaxaeHui 1
37 3aa4yn, NPUBOIAILINE K TIOHATHIO OMPEEIIEHHOT0 MHTErpasa 1
38 [ToHATHE ONpeeIEeHHOTO HHTETrpasia 1
39 ®dopmyna Herorona-JleiiOuuia 1
40 Brruncnenue miomaaei niockux Guryp 1
C MIOMOIIIBIO ONPEICTICHHOTO HHTErpaja
41 Boruncnenmne 06bEMOB Tel 1
42 Konmponvnas paboma Ne3 1
I'nasa 3: 9JIEMEHTbBI KOMBUHATOPUKU. BUHOM 12
HBIOTOHA
43 MeTo MaTeMaTHu4ecKoi HHIYKITUU 1
44 Pemrenne ynpaxHeHH 1
45 ITepecTaHOBKH 1
46 Pasmemenus 1
47 DopMyIIbl BHIYUCIICHNS KOJIMYECTBA IEPECTAHOBOK U Pa3MEILCHUN 1
48 Coueranus (KOMOMHAIINN) 1
49 @opMyiia BBIYUCIEHUS KOJIUYECTBA COUCTAHUN 1
50 Pemenne ynpaxHeHui 1
51 dopmyna bunoma HeroToHa 1
52 Brruncnenne OMHOMHAIBHBIX KO3 OUIIMESHTOB 1
53 CaolicTBO TpeyroapHuka ITackamns 1
54 Konumponsnas paboma No4 1
I'nasa 4: JIEMEHTBI TEOPUU BEPOSITHOCTEM 13
55 HecoBmecTHbIe COOBITHS 1
56 JlonmomHeHne coObITHS 1
57 Haxoxaenne BeposTHOCTEN 00bETUHEHMSI U TIEPECEUCHUS IBYX 1
COOBITHI
58 YcioBHAsE BEPOSITHOCTD 1
59 HesaBucumblie cOOBITHS 1
60 3aBUCHMBIE COOBITHUS 1
61 Haxoxxienne BeposSTHOCTH NIEpeceueHUst HE3aBUCUMBIX COOBITHI 1
62 Cxewma bepnymnn 1
63 BeposiTHOCTh KOJIMYECTBA YCIENIHBIX MCXOJI0B B cxeMe bepHyum 1
64 CrnyuyaliHble BETUYHHBI 1
65 PacnpeneneHue BEpOATHOCTEN CIy4allHON BEJIUYUHBI 1
66 MaTtemaTHndecKkoe 0XKHJIaHNe 1
67 Konmponsnaa paboma N5 1
INOBTOPEHUME 35
68 [ToBTOpeHue yueOHOro Marepuaa no Teme: 1
«JlemMMOCTh HaTypaJIbHBIX YHCEI»
69 [ToBTOpeHue yueOHOro Marepuania mno Teme: 1
«IIpu3Haku neIUMOCTH» 1
70 [ToBTOpEeHME yueOHOr0 MaTepraa Mo TeMe: 1
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«PanmonanbHbIe YnCIa»

[ToBTOpeHue yueOHOTro MaTepuania mo TemMe:

n «JlercTBHS HAJ pallMOHAJIbHBIMU YHUCIIAMM
72 IToBTOpeHune yueOHOro MaTepuaia mo teme: «MHOXKECTBa»
73 [ToBTOpenue yueOHOro Marepuania mo Teme:
«Omnepanuu HaJ MHOKECTBAMM
74 [ToBTOpeHue yueOHOro Marepuania mo Teme:
«[IponopurOHaNIbHBIE BETUYHHBI»
75 [ToBTOpenue yueOHOro Marepuania mo Teme:
«IIponeHTHBIE pacyeThb»
76 [ToBTOpEeHNe yueOHOro MaTepuasa o TeMe:
«JIeMEHTBI CTATUCTUKHU U TEOPUU BEPOSITHOCTEI
77 [ToBTOpEeHNe yueOHOro MaTepuasa o TeMe:
«ParmoHaJIbHbIEe BBIPAKECHHSI
78 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe:
«PanroHaJIbHBIE YPABHEHHUSI
79 [ToBTOpEeHNE yueOHOro MaTepuaa o TeMe:
«Cucrembl aredpandecKkux ypaBHEHUN»
80 [ToBTOpEeHME yueOHOr0O MaTepHaa o TeMe:
«HucnoBble HEPABEHCTBA U UX CBOMCTBA»
81 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe:
«JIMHEeNHbIE U KBAaJIpaTUYHbIC HEPABECHCTBA
82 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe:
«MeToa UHTEPBAIIOB)
83 [ToBTOpeHue yueOHOro Marepuaia mo TemMe:
«CucTeMbl HEPABEHCTB»
84 [ToBTOpeHue yueOHOro Marepuania mo Teme:
«CTeneHu u KOpHU»
85 [ToBTOpEeHME yueOHOro Marepuaa o TeMe:
«ppanvoHagbHble YpaBHEHUS
86 [ToBTOpEeHME yueOHOro Marepuasa o TeMe:
«ppanroHaabHble HEPABEHCTBA
87 [ToBTOpEeHME yueOHOro Marepuasa o TeMe:
«DyHKIMHU U UX CBOKWCTBA»
88 [ToBTOpEeHME yueOHOro Marepuasa o TeMe:
«IIporpeccun»
89 [ToBTOpEeHME yueOHOro Marepuasa o TeMe:
«Tpuronomerpuieckre QyHKIIHN»
90 [ToBTOpEeHME yueOHOrO MaTepuaa o TeMe:
«TpuroHoMeTpuYeCKre ypaBHEHHUS U HEPABEHCTBA
91 [ToBTOpEeHHE yueOHOTO MaTepuana mo Teme:
«[lokazarenpHasi GyHKIUS
92 [ToBTOpEeHHE yueOHOTO MaTepuana mo Teme:
«Pemnrenne moka3areabHbIX YpaBHEHUN
93 [ToBTOpEeHHE yueOHOTO MaTepuana mo Teme:
«Pemienne moka3zaTeabHBIX HEPABEHCTBY
94 [ToBTOpEeHHE yueOHOTO MaTepuana mo Teme:
«Jlorapudmuueckas GyHkums»
95 [ToBTOpEeHHE yueOHOrO MaTepuana mo Teme:
«Pemenne norapumMuUecKux ypaBHEHUII»
96 [ToBTOpEeHNe yueOHOTO MaTepraa Mo TemMe:

29




«Pemienue norapuMUIeCKUX HEPABEHCTBY

97-98 Hmozosasn konmponvnaa paboma 2
(Ilpomesxcymounan ammecmayus)
99 [ToBTOpeHune yueOHOro Marepuana no Teme: 1
«IIpon3BonHas U €€ IPUMEHEHHE
100 [ToBTOpeHue yueOHOro Marepuana no Teme: 1
«HeonpeneneHuslii HHTErpaD)
101 [ToBTOpeHue yuebHOro Marepuana no Teme:
«OnpeneneHHbl HHTErpam
102 3aKITIOYUTENBHBIN YPOK 1
11 kaace
Mopayasb «I'eomeTpus»
Ne Tema pa3aena, ypoka Kox-so wacos
ypoka ’
I'nasa 1: KOOPAUHATBI U BEKTOPBI B ITIPOCTPAHCTBE | 16
1 JlexapToBbl KOOpAMHATHI TOYKU B IPOCTPAHCTBE 1
9 [Ipocreiiue 3a7auu B KOOPAMHATAX: PACCTOSHUE MEXKY IBYMs 1
TOYKaMH M KOOPAWHATHI CEPEeIMHBI OTPE3Ka
3 [TonsTue BekTOpa. PaBeHCTBO BEKTOPOB 1
4 Koopaunatsl BekTopa 1
5 CrnoxeHue U BblYUTaHHE BEKTOPOB 1
6 [TpoTHBOMOI0KHBIC BEKTOPHI 1
7 YMHOXEHHE BEKTOpa Ha YHCIIO 1
8 I'omorteTus 1
9 CBoIiCTBa TOMOTETUH 1
10 Yroa Mexay BEKTOpaMH 1
11 CkansipHO€ NMPOU3BEAECHHUE BEKTOPOB 1
12 Beluncienue yrioB Mex1y IpsIMbIMH 1
13 ['eoMeTpHuEeCKOE MECTO TOUEK POCTPAHCTBA 1
14 buccektop nByrpaHHoro yria 1
15 YpaBHEHHE IIOCKOCTH 1
16 Konumponvnas paboma Nl 1
I'nasa 2: TEJIA BPAILIEHUS 29
17 IlonsiTHe HUIUHApPA 1
18 [1o1maap MOBEPXHOCTH HUIUHAPA 1
19 Pemenue 3amau no reme: «ununap» 1
20 [Tpu3ma, BOMCaHHAs B IIAJIMH]IP 1
21 [Ipu3ma, onucaHHas OKOJI0 HUIMHIPA 1
22 [TonsiTre KoHyca 1
23 [Tnomianp NOBEPXHOCTH KOHYCA 1
24 Pemenue 3anau no reme: «Konyce» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomane 60KOBOW MOBEPXHOCTH YCEUEHHOTO IHINHIpPA 1
27 IInpamua, BnucaHHas B KOHYC 1
28 [Tupamuia, onucanHasi OKOJIO KOHyca 1
29 KomOnHamu KoHyca U THpaMHUIbI 1
30 Koumponvnasa paboma Ne2 1
31 Cdepa u map 1
32 YpaBHeHue chepsl 1
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33

B3aumHoe pac nonoxenne chepbl U TNIOCKOCTH

1

34 KacarenbHasi mockocTs K cdepe 1
35 Pemenue 3anau o teme: «Cdepa u map» 1
36 MHororpaHH1KH, BIIMCaHHBIC B chepy 1
37 [Tpu3ma, BoucanHas B cepy 1
38 ITupamuna, BiucanHas B cepy 1
39 MHororpaHH1KH, OITMCaHHBIE OKOJIO chepbl 1
40 [Tpu3ma, onucanHas oKoso cdepsl 1
41 Penrenue 3amau mo teme: « MHOTOrpaHHUKY, BIIMCAHHBIE U 1

OIHMCAHHBIE OKOJIO chephI»
42 B3anMHoe pacnionoxkenne cepbl U IpsiMOi 1
43 KomOuHnarmu mmHapa u cdepsl 1
44 KomOunanmm konyca u chepbl 1
45 Konumponvnas paboma Ne3 1
I'maa 3: OB bEMbI TEJL IIJIOIIA/Ib C®EPHI 17
46 O0béM Tena 1
47 O0bEM IpU3MBI 1
48 Pemenue 3amad o reme: «OOBEM MPU3MBI» 1
49 O06BEM nupamMuIs! 1
50 O0bEM yceueHHOW MUPaMHU/IbI 1
51 Pemenue 3amad no reme: «O0BEM IPU3MBI» 1
52 Pemenue 3aa4 mo teme: «O0BEM MUPAMUIBI» 1
53 Permenne ynpaxHeHuit 1
54 Konumponvnas paboma Nod 1
55 O06BEéM KoHyCa 1
56 O0BEM yCeueHHOTO KOHYCa 1
57 O06bEM IMHApa 1
58 O6Bém mapa 1
59 Pemenue 3amau no reme: «OOBEMBI TN BpaLIEHUS 1
60 [Tnomane chepsl 1
61 Pemenue 3anay no teme: «Ilnomans chepri» 1
62 Konmponsnaa paboma Ne5 1
HUTOI'OBOE NOBTOPEHHUE 6
KYPCA TEOMETPHUMA 10-11 KJIACCOB
63 [ToBTOpEeHMEe U cucTeMaTu3alys y4eOHOTro MaTepHaa o TeMe: 1
«BeKTOpBI B IPOCTPAHCTBE)
64 [ToBTOpEeHHEe U cucTeMaTu3alys yaieOHOro MaTepraa o TeMe: 1
«[1nomaas MOBEPXHOCTH MWIMHAPA H KOHYCa»
65 [ToBTOpEeHME U cucTeMaTU3alys yieOHOro MaTepuala o TeMe: 1
«[lmomanp chepn»
66 [ToBTOpEeHME U cUCTeMaTHU3aIHsl YIeOHOTO MaTepHaa Mo TeMe: 1
«O0BeM UITMH/IPA U KOHYCay
67 [ToBTOpEeHME U cUCTeMaTHU3aIHsl YIeOHOTO MaTepHaa Mo TeMe: 1
«O0BeM mapay
68 O6006maronuit ypok 1
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