MysuuunansHoe GrofkeTHoe o0ueodpasoBarensHoe yupexkaenne
ropona Kyprawxa '
«Cpennss obmeobpazosatensHas mxona Ne75»

R

PaccMOTpeHa | IIpHHATA YTBepwmo SO
Ha 3aCeIaHMH NEArOrHUeCKoro Jepgrop MBOY «COIIl Ne75
cosera ¥ ¢t¢7 . Bl Kysnenona

IMporaxon Ne | fikas Mo4612 o1 27.08.2021 1.
Or «27» asrycra 2021 r. oL Y

PABOYAS IIPO'PAMMA
y4ebHOro Kypcea
«H30pannblie 3aganus npu nogrorosre k EI'I matemarnke»
1J1s1 YpoBHs cpeanero obuero obpazosanus
(11 kaace)

CocraBurenu: @egopayk H.I., yuurens maremaruxu



HHOACHUTEJIBHAA 3AIINCKA.
Pabouas mporpamma Kypca mo BbIOOpy «V30paHHBIE 3amaHus Tpu moArotoBke k EID
MaTeMaTHKe» COCTaBJIIEHAa HA OCHOBE HOPMATHUBHBIX U IIPABOBBIX JOKYMEHTOB!

1. ®enepanbubiM 3akoHOM «O0 oOpaszoBanuu B Poccuiickoit ®@enepauuu» ot 29.12.2012 N 273-03
(mpunst I'ocynapctBennoit ymotii 21 nexabps 2012 rona);

2. ®enepa’dbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa/ CPEAHEro 00Iero oopa3oBaHus
(yrBepki€H mpukazoM MunucrepcTtBa oOpa3oBaHuss U Hayku Poccuiickoii ®exnepanuu ot
17.05.2012r. Ne 413) B neiicTByrOMIEH peakuny;

3. TlpumepHOli OCHOBHOU 00pa3oBaTeIBHON MporpaMMoi cpeanero oOmiero obpasoBaHus (0100peHa
pemennem @enepansaoro YMO ot 12.05.2016 . IlpoTokos Ne 1/16) B neficTByromeit peaakuuu;

4. OcHoOBHOU 00pa3oBaTeabHOM MporpaMMel cpeanero oodmiero oopazosanust MbOY «COII Ne 75» (B
HOBOM pemakiuu), (yrBepxkaeHa npukazom MBOVY r. Kyprana «COLL Ne 75» Ne 1 ot 31 aBrycra
2021 rona);

5. Tlonoxenuem o paboueil mporpamme MBOVY r. Kyprana «COII Ne 75» (yTBep>KIEHO HMpPHUKa30M
mupexkropa MBOY r. Kyprana «COLI Ne 75» Ne27a ot 28.05.2021 rona);

6. Paboueii mporpammel Bocrmmtanus (HOO, COO, HOO) yrBepkAEHHOW TPHUKA30M JUPEKTOpa
mkosisl MBOY «COI Ne75» Ne2 ot 31 aBrycra 2021r.

7. Ha ocHoBe aBTOpCKO#l mporpaMmbl nmo aiaredpe u Havanam aHainuza A. I'. Mopakosuua, 1. U.
3y6apesoii (IIporpammel 11 0611€00pa30BaTENbHBIX YUpekIeHU. Anredpa 1 Havana aHanuza 10 —
11 xmaccel. — «MHEMO3HHAY).

8. Ha ocHoBe aBTOpCKO# Tiporpammel o reomerpuu JI. C. AtanacsH, B. ®@. Byry3os, C. b. Kagomiies
u 1p. (IIporpammsl oOmeoOpa3oBarenbHbIX yupexkaeHuil. I'eomerpus. 10 -11 xmacewl/ coct. T. A.
bypmuctposa. — M.: TIpocBerienue).

Onucanue Mecta yue0OHOro npeaMera B y4eOHOM IIaHe
[Iporpamma kypca mo BeIOOpY paccunTana Ha 34 yaca B roJ, 1 yac B Hexemo B 11 kmacce.

O0mme neau U3yuyeHust yueOHOro nmpeamera

Heab kypca: obecrieueHrne UHANBHUIYATIbHOTO M CUCTEMATHYECKOTO COTIPOBOKICHUS 00yJarOmINXCs
IIPU OATOTOBKE K €IMHOMY FOCYJapCTBEHHOMY 3K3aMEHY 110 MaTEMaTHKE.

3anayu Kypca:

1. Pacmupenue u yrinyOiaeHHe IIKOJIbHOTO Kypca MaTEeMaTHUKH.

2. Axrtyanuszaiusi, cucTeMaTu3alus u 00001IeHre 3HaHU I 00yJaromuxcs o MaTeMaTHKe.

3. ®opmupoBaHue y 00ydaromuxcsi IOHUMaHUs POJI MaTEMaTUYECKUX 3HAHUM KaK UHCTPYMEHTA,
MTO3BOJISIFOIIETO BHIOPATH JIYUIIMM BapUaHT JAEUCTBUN U3 MHOTUX BO3MOKHBIX.

4. PazBuTtHe uHTepeca 00yJaromUXCs K U3y4eHUIO0 MaTEMaTHKH.

5. Pacmupenue HaydHOTO Kpyro3opa 00y4Jaronuxcs.

6. OOyueHue CTapIIeKIACCHUKOB PEIICHUIO YYEOHBIX U KU3HEHHBIX MTPOOJIeM, CrlocobaM aHanmusa
nH(popMalUY, TOTy4aeMoi B pa3HbIX hopMax.

7. ®dopmupoBaHHE MOHATHSI O MATEMAaTHYECKUX METOJaX MPH PEIICHUN CIIOKHBIX MaTEMaTHYECKUX
3azay.

8. OOyuenue 3anonHenuto 6mankos EI'D.

9. Tlcuxomoruyeckas moaroronka k EI'D.

IINTAHUPYEMBIE JIMYHOCTHBIE U METAIIPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
KYPCA «M30pannblie 3aganus npu noaroropke k EI'J) maremaruke»

C yuerom tpeboBanuii ®I'OC OOO uzyyenue npeaMeTHoi odnacti «MaremaTukay Jaet
BO3MO’KHOCTh O0YUYaIOLIMMCS JJOCTHYB CIIEAYIOIIUX PE3YyIbTaTOB Pa3BUTHS:

JInyHOCTHBIE pe3yJIbTaThI

—  OpueHTaus 00yyaroMXcsl Ha JOCTHXKEHHUE JTMYHOTO CUACThs, PeaTn3aliio MO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, MHULIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTb U CIIOCOOHOCTD K JUMYHOCTHOMY
CaMOOTIPEINIEHHUIO0, CIIOCOOHOCTD CTABUTH €I M CTPOUTH JKU3HEHHBIE TIAHbI;



—  pa3BUTHE KOMIIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MJIAJIIIETO BO3PACTa,
B3pPOCIIBIMU B 00pa30BaTeIbHOM, O0IIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATEIbCKOM, TPOSKTHON U
JOPYTrUX BUAAX AESTEIbHOCTH.

—  YMEHHE SICHO, TOYHO, TPaMOTHO M3J1araTb CBOM MBICJIM B YCTHOW U IMCbMEHHOW peyuu, IOHUMATh
CMBICJI IOCTaBJIEHHOM 3a1a4y, BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

—  TpeACTaBJICHUE O MAaTeMaTHUECKOW HayKe Kak cepe 4emoBeuecKon AesTeIbHOCTH, 00 dTanax ee
Pa3BUTHUS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS LIMBWIN3ALIUN;

—  Kp€aTUBHOCTb MBIIIJICHUS, UHUIIMATHUBA, HAX0JUUBOCTh, aKTUBHOCTH IIPU PEIICHUN
MaTeMaTHYECKUX 3a1a4;

—  yMEHHE KOHTPOJUPOBATh MPOIIECC U PE3YJIbTAT YUeOHOH MaTEMaTUYECKOH 1€ TEIbHOCTH;

—  MMPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTH K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOI HH(pOpMAIHEl O EPeaOBIX
JOCTUXKEHUSIX U OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOM HayKH;

—  TOTOBHOCTb U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE cCaM000pa30BaHUIO, HA IPOTSKEHUH
BCEHIKM3HU; CO3HATEJILHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHOM
npoheCcCHOHANTBHOM U 00IIIECTBEHHOM JIeATETFHOCTH;

—  MOTpeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOJIIM TPYZAa, TPYAOBBIM JOCTHKEHUSIM,
N00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3HbIM BUAAM TPYAOBON AESITEIBbHOCTH;
- TOTOBHOCTH K CaMOOOCITY>)KMBAaHHUIO, BKJTIOYasi OOYUECHHE U BBHITIOJTHEHHUE JIOMAITHUX 00s13aHHOCTEH;
—  (usnyeckoe, HMOLUUOHATBHO-TICUXOJIOTHYECKOE, COLIMaIbHOE OJIaronoyiyyue o0y4Jaronmxcs B
KHU3HU 00pa30BaTeNbHON OpraHu3aluy, OllyllleHne AeTbMHU 0€30TTaCHOCTH U MCUX0JI0THYECKOTO
KoMpopTa, nHOPMAITMOHHOM 0€30MacHOCTH.

MertanpeamMeTHble pe3yJibTaThI

PeryasiTuBHble yHUBepcaibHbIe YUeOHbIE AeliCTBUABBINYCKHUK HAYYUTCSH:

—  CaMOCTOSTENBHO ONPENENATH LI, 3a1aBaTh IapaMeTPbl U KPUTEPHUH, IO KOTOPBIM MOKHO
ONPEIEIINTD, YTO LEIb JOCTUTHYTA;

— OLICHMBATh BO3MOXXHBIE IIOCIEACTBHS JOCTHKEHHS IOCTAaBICHHOM LIENIU B IEATEIbHOCTH,
COOCTBEHHOM KM3HM U AKHU3HU OKPYKAIOIIMX JIFOJEH, OCHOBBIBAsICh HA COOOPaXKEHUAX STUKU U MOPAJIH;
— CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOM EATEILHOCTH U )KU3HEHHBIX
CUTYaLUsX;

— OLIEHMBATh PECYPCHI, B TOM UYHUCIIE BPEMs U Jpyrue HeMaTepuallbHble PeCypChbl, HEOOXOAUMBIE VIS
JOCTHKEHMS IIOCTaBICHHOM LIEIIN;

—  BBIOMpATH ITyTh JOCTUKEHUS 1€, IUIAHUPOBATh PELICHUE IOCTABICHHBIX 33124, ONITUMHU3UPYS
MaTepHaJIbHbIE U HEMATEPUAJIbHBIC 3aTPATHI;

—  OpraHu30BbIBaTh 3(P(PEKTUBHBIN IIOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTUKEHMSI IOCTaBIEHHON
LIEIH;

- COIIOCTABJIATH MOJY4YEHHBIN Pe3yNbTaT ACATEIbHOCTHU C IOCTABJIEHHOM 3apaHee LETbIO.
ITo3naBaTenbHbIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA

BbInyCKHUK HAy4YHUTCH:

— IIepBOHAYAIbHbIE IPEJCTAaBICHNUS 00 UAEAX U O METOJaX MaTeMaTUKH KaK YHUBEPCAIbHOM
SA3BIKCHAYKH U TEXHUKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUI U IPOLIECCOB;

— YMEHHUE BUJIETh MaTEMATHYECKYIO 3a/1auy B KOHTEKCTE NMPOOIEMHON CUTyalluu B IPYTUX
JUCUUIIIINHAX, B OKPYKAIOIIECH )KU3HH,

— YMEHHUE HaXOJUTh B PA3IUYHBIX HCTOUHHKAX MH(POPMAIIHIO, HEOOXOIUMYIO JUIsl peIlIeHUs
MaTeMaTH4eCKUX MpooOiieM, PeACTaBIATh €€ B MOHATHOM (opMe, MPUHUMATh pEeLlICHHE B YCIOBUAX
HETOJIHOM UM U30BITOYHON, TOUHOM 1 BEPOSITHOCTHOM MH(pOpMaIINH;

— yMEHHUE MOHUMATh U UCIOJIb30BaTh MaTEMAaTHUECKUE CPEJICTBA HAMIAHOCTH (TpadukH,
JMarpaMMbl, TaOJIUIbI, CXEMBI U JIp.) Ul WLTIOCTPAllMK, MHTEPIIPETAlluH, apryMEeHTaIIH;

- YMEHUE BBIJIBUTATh TUIOTE3bI IPU PEIICHUH YUeOHBIX 3aj1ay, TOHUMATh HEOOXOJUMOCTb UX
IIPOBEPKU;

- yMEHHUE NMPUMEHATh MHIYKTUBHBIE U JIeTyKTUBHbIE CLIOCOOBI PacCyXI€HHUH, BUAETh pa3IMuHbIe
CTPAaTEeTHUH pELICHUs 3a/1a4;

— IIOHUMAHHE CYLIHOCTU aJITOPUTMHUYECKUX NPEAIIUCAHUN U YMEHUE NEIUCTBOBATH B COOTBETCTBUU
CIIPEAJIOKEHHBIM AIITOPUTMOM;;



— YMEHHUE CAaMOCTOSITEIIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3JaBaTh AJITOPUTMBI ISl PEIICHUS
y4eOHBIXMAaTEeMaTHIECKUX MPOOIIEM;

— YMEHUE IUIAHUPOBATH U OCYIIECTBIIATH ACSITEIBHOCTD, HAIIPABICHHYIO HA PELICHUE 3a1a4
HCCIIEN0BATEIIBCKOTO XapaKTepa;

KoMMmyHuKkaTHBHBIe YHHBepcaIbHbIe y4eOHbIe JeliCTBUS

BrInyCKHUK HAY4YHTCH:

— OCYILIECTBIIATH JIEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTPHOOpPA30BaTEIbHOW OpraHU3aIiy, TaK U 32 €€ MpeJesiaMu ), O0MpaTh NapTHEPOB VIS JETIOBOI
KOMMYHHMKAIMHM UCXOJIs1 U3 COOOpaKEHUN pe3yIbTaTUBHOCTU B3aUMOJEHCTBYS, @ HE IMYHBIX CUMIIATUH;
— IIPU OCYIIECTBIIEHUHU I'PYIIIOBOM pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YJIEHOM KOMaH/bl B
pa3HbIX poiisix (reHepaTop UaeH, KPUTUK, UCIIOIHUTEb, BBICTYIAIOIINMN, SKCIIEPT U T.11.);

— KOOPJIMHUPOBATH U BBINIOJHATH padOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/IEHCTBUS;

— Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3J1araTb CBOXO TOUYKY 3PEHMS C MCIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX M MTUCbMEHHBIX) SI3bIKOBBIX CPECTB.

INJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «U30panHbie
3agaHus npu noaroroske k EI') marematuke»

BpinyckHUK HA 60230BOM YPOBHE HAYUUTCS:

Ypasnenusn u nepasencmea
—  Pemarp nuHEHBIE YpaBHEHUS U HEPABEHCTBA, KBAIPATHBIC YPABHEHUS;

—  pemars jorapupmuyeckue ypaBHeHus Buna loga (bX + ¢) = d u mpocreiiiue HepaBeHCTBa BUIA
logax<d;

— pelaTh ToKa3aTenbHbIe ypaBHEHNs, BUAa a”*°= d (rme d MOXHO NMpPeNCTaBUTh B BHIE CTETICHH C
OCHOBaHMEM @) | IpocTeiime HepaBeHeTBa Buaa a*<d  (rae d MOKHO MPEACTaBUTh B BHJIE CTEIICHH C
OCHOBAHHEM 4);.

—  IPHUBOJAUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPHYECKOTO YPaBHEHHS BH/IA:
sinx = a, cosx = a, tgx = a,Ctgx = a, rae a — TabIMYHOEe 3HAaYEHUE COOTBETCTBYIOMICH
TPUTOHOMETPHUYCCKOW (D YHKIIHH.

B nosceonesnoii sicuznu u npu uzyueHuu opy2ux npeomemos:

—  COCTaBJIATH U PEIIaTh YPABHCHHS U CHCTEMbI YPaBHEHHUH MTPH PELMICHUN HECTOKHBIX

—  IpaKTHYECKHX 3aj]ad.

Texcmoevie 3a0auu

—  Pemrarp HeCJI0XKHBIC TEKCTOBBIC 33]]a4l Pa3HBIX THUIIOB;

—  aHAJIU3UPOBaTh YCIOBHE 3a7a4yH, IPH HEOOXOIUMOCTH CTPOHUTH IS €€ PEIICHUS MATEMATHYCCKYIO
MOJIEJIb;

—  MOHMMATh M UCIIOJIL30BATh IS PEIICHHS 3a1a4i HHPOPMAITHIO, IPEJICTABICHHYIO B BUJIC
TEKCTOBOW M CHMBOJILHOM 3aMUCH, CXeM, TaOJIHII, THarpaMm, TpaguKkoB, PUCYHKOB;

—  JIeiCTBOBATH MO AITOPUTMY, COJCPIKAIEMYCS B YCIIOBUH 33/1a4H;

—  HCHOJIb30BaTh JIOTHYECKHE PACCYKIACHUS MPH PEIICHUN 3a/1a4H;

—  paboTaTh ¢ M30BITOYHBIMH YCIOBHSIMH, BRIOMpast U3 BCel MH(OpMAInK, JaHHbBIE, HEOOX0AUMbBIE
JUISIPEIICHUS 3a1a4H;

—  OCYIIECTBJISTH HECIOKHBIN TIepeOOp BO3MOKHBIX PEIICHHUH, BEIOUPAst U3 HUX ONTUMATLHOE 10
KpUTEPHUSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;

—  aHAJM3UPOBATh M HHTEPIPETHPOBATH MOJYUEHHBIC PEIICHUS B KOHTEKCTE YCIOBHS 3a/1a4H,
BBIOHpATh PEIICHUs, HE MPOTHBOPEUAII[HEe KOHTEKCTY;

—  pemiaTh 3a/1a4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIYT, TOE3/0K | T.II.;

—  pemiaTh HECJOKHBIE 3a/1a4H, CBS3aHHBIC C IOJICBBIM yIaCTHEM BO BIIaJCHUH (HUPMOH,
NPEANPUATHEM, HEJBHKHMOCTBIO;

—  pemiath 3a7a4M Ha MPOCTHIE MPOICHTHI (CUCTEMBI CKUIOK, KOMHUCCHH) U Ha BBIYMCIICHHUE CJIOKHBIX
MPOIIEHTOB B Pa3JIMYHBIX CXEMax BKIIAJ0B, KPSIUTOB U HITOTEK;

—  pemiaTh NpaKTHYECKHE 3a/1a4H, TPEOYIOIIHE UCIIOIb30BAHUS OTPHUIIATSIIBHBIX YUCET: Ha
oTpe/ieJICHHE TEMITEPATYPhI, Ha OTpe/IeeHHe MOJ0KEH s Ha BpEMEHHOM ocH (710 HaIlei SpbI U Mocie),



HAJBIKEHUE ICHEXKHBIX CPEACTB (IIPUXO0/pacxo/l), Ha ONpPeeTICHUE TITyOUHBI/BBICOTHI U T.IL.;

—  HUCTOJb30BATh MOHATHE MaciITala st HAX0KICHHUS PACCTOSIHAN M JUIMH Ha KapTax, IUIaHax
MECTHOCTH, IUIaHaX ITOMEIEHUH, BBIKPOIKax, IIpH pab0oTe Ha KOMIIBIOTEPE U T.II.

B noeceonesnoii sxcusnu u npu uzyueHuu opy2ux npeomemos.

—  pelIaTh HECJIOXHbIE MPAKTUUECKUE 3a7a4H, BOSHUKAIOIIHNE B CUTYal[UsIX IOBCETHEBHOM XKU3HU.
TI'eomempus

—  OmnepupoBath Ha 0a30BOM YpOBHE MOHATUSIMU: TOUKA, [IPsiMas, INIOCKOCTh B IIPOCTPAHCTBE,
NapajuIeIbHOCTh U NEPIIEHUKYISIPHOCTD MPSMBIX U MJIOCKOCTEN;

—  pacrno3HaBaThb OCHOBHbBIE BU/bl MHOTOTPAHHUKOB (IIpU3Ma, MUPaAMK/IA, IPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

—  u300paXkaTh U3ydaemble QUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX Y€PTEKHBIX HHCTPYMEHTOB;
—  Jenathb (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUIyp: BUJ CBEPXY,
cOOKy, CHU3Y;

—  W3BJEKaTh UH(OPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, IPEICTABICHHYIO Ha
yepTexxax U pUCyHKax;

—  npuMeHsATh TeopeMy [ludaropa npu BeunCIEHUN 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

—  HaxoJuTh 00bEMBI U IJIOLIA/IM TOBEPXHOCTEHN MPOCTENIIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
(opmyu;

—  pacrno3HaBaTh OCHOBHBIE BUbI TEJI BpallleHus (KOHYC, IUIUH/P, cepa U map);

—  HaxoJuTh 00BEMBI U IJIOIIAIN TTOBEPXHOCTEHN MPOCTEHIINX MHOTOTPAHHUKOB U TeJl BpallleHUs C
MIpUMEHEHHEM (POPMYIL.

B noeceonegnoii scuznu u npu uzyyeHuu opyeux npeomemos:

—  COOTHOCHUTH aOCTPaKTHBIEC T€OMETPUUICCKHIE MIOHATHUS U (PAKTHI C PEATbHBIMU KU3HECHHBIMU
00BEKTaMHU U CUTYAIHSIMH;

—  HCIOJb30BaTh CBOKWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (GUTYP Ul PEIICHUS TUTIOBBIX
3a/Ia4MpPaKTUYECKOTO COJIEP>KAHUS;

—  COOTHOCHTb ILIOLIAAH MOBEPXHOCTEN TEJ OJIMHAKOBOM (POPMBI PA3IUYHOTO pa3Mepa;

—  COOTHOCHUTH 00BEMBI COCYJIOB OJJMHAKOBOU (DOPMBI pa3IMYHOTO pa3Mepa;

—  oueHuBaTh GopMy MPABIIBHOIO MHOTOTPaHHHKA ITOCJIE CIUJIOB, CPE30B U T.I1. (ONpEeAesaTh
KOJIMYECTBO BEPUINH, pedep U rpaHel NoJy4eHHbIX MHOTOTPAHHUKOB)

Bexmopul u koopounamot é npocmpancmee
—  OmnepupoBath Ha 0230BOM YpOBHE OHATHEM JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE;
—  HaxoJUTh KOOPAMHATHI BEPIIMH KyOa U IPSIMOYTOJIbHOTO Napasuieenuneia.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

lIeJm 0C60€HUA npeomema: ons paseumust MolUUJIEHUA, UCNOIb306AHUA 6 NOBCEOHEBHOU IHCUSHU U
obecneyenusi 803MOANCHOCINU ycneuwrnoco I’lpO()OJZOfC‘eHM}l 06pa306‘aHl/lﬂ no cneyuarbHocmsim, He
C6A3AHHbIM C npumadﬂbm UucnoJjlbzoearnuem mamemamukKu.

Ypasuenusn u nepasencmea

—  Pewams payuonanvuvie, nokazamenvbHoie u j102apu@dmuuecKue YpasHeHus 1 HepageHCcmad,
npocmetiwue UppayUoHaibible U MPU2OHOMEMPUYECKUe YPAGHEHUS, HePABEHCMBA U UX CUCEMbL,
—  UCNOAL308amMb MemMOoObl peuleHUsl YPAGHEHUIL. NPUGeoeHUe K UJY «NPOU3BEOCHUE PAGHO HYIO» WU
«HACMHOE PABHO HYI0Y, 3AMEHA NEPEMEHHbIX,

—  UCNOAB3068aMb MENMOO UHMEPBALO8 O/ PEUUEHUsL HEPABCHCME;

—  UCNONb3068aMb 2pAPuUUECcKULl MemOoO 05t NPUOIUNCEHHO20 PEULeHUsl YPAGHEHUI U HePABECHCME,
—  uU300padcams Ha MPUSOHOMEMPUHECKOU OKPYHCHOCIU MHONICECME0 PEULeHUL NPOCMetiuux
MPUSOHOMEMPUYECKUX YPAGHEHULL U HEPABEHCNS,

—  GbINOJHAMb OMOOP KOPHell YPAGHEHULL U PeuleHUll HePABEeHCME 8 COOMBEMCMBUU C
OONOTHUMENbHBIMU YCIOBUAMU U O2PAHUYEHUSMU.

B nosceonesnoui sxcuznu u npu uzyyeHuu Opyeux yyeOHvix npeomemos.

—  coCmasusimy u peuams ypasHeHusl, CUCeMbl YPAGHEHUI U HePABEHCMEA NPU peuleHUU 3a0ay
Opy2ux yueOHbIX npeomemos;



—  UCNONb308aMb YPAGHEHUS U HePABEHCMEA OJisl NOCMPOEHUs. U UCCAEO08AHUS NPOCMEUUX
MaAmemMamuyeckux mMooeetl pedaibHblX CUMYayutl wil NPUKIAOHbIX 3a0a,

—  YyMemb UHMePNPemupo8amy NOLYYEHHbII NPU peuleHul YPasHeHUs, HepageHCmed Ul CUCTNEeMbl
pe3yibmam, oyeHusams e20 npasoonododue 8 KOHmMeKcme 3a0AHHOU PeaibHOU CUMyayuy i
NPUKIAOHOU 3a0ayu.

Texcmoguvle 3a0auu

—  Pewams 3a0auu pazHulx munos, 6 mom yucie 3a0a4u no8blueHHOU MpPyOHOCMU,

—  8blOUPamMb ONMUMATLHBIL MEMOO peueHUsl 3a0ayl, pacCMampuas pasiuyHble Memoobl,

—  cmpoumb MOOeNb peuleHus 3a0ayu, npo8oOUNnb 0OKA3AMEbHbLE PACCYHCOCHUSL,

—  pewiams 3a0auu, mpeodyrowue nepebopa 6apuanmos, NPosepKu YCiosutl, 8b100pa ONMUMAIbHO2O
pesyrbmama

—  aHaIuU3UpoBamsv U UHMEPNPEeMUpPO8ams pe3yibmamsl 8 KOHMeKcme YCi08us 3a0aiu, 8bloupams
peuwienus, He npomugopeyauue KOHMeKcmy;,

—  nepesooumv npu peuleHuu 3a0aiu UHGOPpMayuio uz 0OHOU hopmbl & OpYeyI0, UCNONbL3YSL NPU
HEe0OX00UMOCmuU cxembl, mabauysl, 2paAhuKu, OUAZPammbi.

B nosceonesnoii sorcuznu u npu uzyueHuu Opy2ux npeomemos.

—  pewamb npakmudecKue 3a0adu u 3a0ayu uz Opyeux npeomemos.

T'eomempus

- Onepuposams NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCMb 8 NPOCMPAHCMEe, NAPALIETbHOCb U
NePReHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEN,

- npumensimo O0Jisi peueHus 3a0ay 2eomempuieckue axkmol, eciu yCio8us NPUMeHeHUs 3a0aHbl 8
A6HOU hopme;

- pewams 3a0ayu Ha HAX0HCOeHUe 2eOMeMPUYECKUX 8eTUYUH NO 00pA3YAM ULU AN2OPUMMAM,

- 0enamo (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOB 00BEMHBIX (DUcyp, 6 mom Yucie pucogams
8UOCBePXy, COOKY, CMPOUMb CeYeHUsL MHO202PAHHUKOS,

— U381€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBAMb UHPOPMAYUIO O 2e0MEMPULECKUX
Pueypax, npeocmasieHHy0 Ha Yepmedtcax,

— npUMeHsIMb 2eomempuyeckue Qakxmol 0 peulenus 3a0ay, 8 MoM 4ucie nPeononazaruux
HeCKOIbKO UWd208 peuleHus;

— ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCIEe;

- Gopmynuposams ce0licmea u NPU3HaKu ueyp;

- 00KA3bIBAMb 2e0MempuiecKue YmeeprcOeHus;

— 61a0emv CMAaHOapmHoU Kiaccugpuxayueli NpOCMpPanCmMeeHHbIX Queyp (nupamuosvl, npu3Mbl,
napanieienuneovl),

- HAaxo0ums 06veMbl U NIOUAOU NOBEPXHOCMEN 2eOMEMPUYECKUX Mell C NPUMEHeHUeM popmyi,
— BbIUUCTIAMb PACCIOSHUSL U YTibl 8 NPOCMPAHCMEe.

B nosceonesnoii sicuznu u npu uzyueHuu opyeux npeomemos:

— UCNONL308AMb CEOUCMBA 2COMEMPUYECKUX (huyp 01 peulenus 3a0ay NPAKmuyecKo2o
Xapakmepau 3a0a4 uz opyeux oonacmeti 3HaHull.

Bekmopbul u koopounamot 6 npocmpancmee

— Onepuposams noHamusmMuU O0eKapmogvl KOOPOUHAMbI 8 NPOCMPAHCMBE, BeKMOp, MOOY/b
8EKMOpA, PABEHCMBO BEKMOPO8, KOOPOUHAMbL BEKMOpd, Y20l MeNCOYy BeKMOPAMU, CKAJSPHOE
nPOU36E0CHUEBEKMOPO8, KOJIUHEAPHbLE BEKMOPbL,

— HAX00Umb paccmosiHue mexcoy 08yMs MOYKAMU, CYMMY 6EKMOPOS U NPOU3BECOCHUE 6EKMOPA HA
YUCTIO, YOIl MeNCOY 8EKMOPaMU, CKANAPHOE NPoUssedeHUe, packiaobléams 6eKmop no 08ym
HEKOJLTUHEeAPHbIM EKMOPAM,

— 3a0a6amuv NIOCKOCMb YPAGHEHUEM 6 0eKAPMOGOU cucmeme KOOPOUHAM,

— pewams npocmetiuiue 3a0a4u 86e0eHueM 6eKmopHo2o bazucad.

Coaepikanue yueOHOro Kypca
«M30pannble 3aganus npu noaroroske k EI'J maremaruke»

11 kaacc (34 yaca)
YpaBHenusi. Cucrembl ypaBHeHui (6 4acon)
VYpaBHeHHs] B IENbIX 4YHCIaX. PaBHOCHIBHOCTh YypaBHeHHU. YpaBHeHus Buaa P(x)-Q(x)=0.



VYpapaennst Buma P(x)/Q(x)=0. VYpaBHEHHs, coaepKalipe TMEPEeMEHHYIO [0 3HAKOM MOJIYJIS.
HecrangapTHple mpuembl pelieHusi ypaBHeHUi. lcnoib3oBaHuWe CBOWCTB (QYHKIHMHA JUIS pEIICHHS
ypaBHEHUH. Pa3nuHbie METOIBI PELIEHUs] CUCTEM YPAaBHEHUM.

Onpenenenne napaMerpa. Perienue ypaBHEHM, colepkaliux napaMmerpbl. Pemenue cucrem
YPaBHEHUH C IapaMETPAMHM.

HepasencTBa. CucreMbl HepaBeHCTB (6 4acoB)

Jloka3aTenbCTBO HEpPABEHCTB. Pa3nuuHble METOJbl PELIEHUS HEPABEHCTB. AJTOPUTM pELIEHHUS
HEPABEHCTB C MEPEMEHHOW IOJ 3HAKOM MOJIyisl. Pa3znuuHble METOIbl PELIEHUS CUCTEM HEPABEHCTB.
CucrtemMbl HEpPaBEHCTB, COJEPXKAIIMX TEPEMEHHYIO TMOJ 3HaKoM MoAyis. (OOO0OIIEHHBIH MeToH
UHTEPBAJIOB MPHU pellieHuU HepaBeHCTB. TekcToBbIe 3aga4u (6 4acoB)

[IpakTHKO-OpHUEHTUPOBaHHbIE 3a/1a4uM. 3aJauyd Ha MPOLIEHTHI. 3aJauyd Ha JBU)KEHUE. 3a/laud Ha
JBUKEHHE TI0 peke. 3aJaur Ha ABM)KEHUE 110 OKPYXHOCTU. 3a7jauu Ha OIpEAeIeHUE CpeIHEN CKOPOCTH
JBUKEHMS. 3aJjaud Ha COBMECTHYIO palOoTy. 3aJauyu Ha CMECH M CIUIaBbl. 3ajJayd Ha pa30aBiieHHUE.
[IpocTeitmme 3agaun ¢ puznueckumu Gopmynamu. 3agauu ¢ GU3NYECKUM COJIEP>KaHUEM, CBOISIINAECS K
pELICHNIO JIMHEWHBIX UM KBaJpaTHBIX YpaBHEHMH M HepaBeHCTB. HaxoxaeHue HauMEHBIIEro
JOCTaTOYHOTO U HauOOJIbIIET0 BO3MOKHOIO KOJIMYECTBA
Tpuronomerpus (5 yacoB)

[Ipocreiiue TpuroHoMerpuueckue ypaHeHus. [Ipukiaanbie 3a1auu, CBOJSIIMECS K PEIICHUIO
MPOCTEUIINX TPUTOHOMETPHYECKUX YpaBHEHUH 3| HEPABEHCTB. O6mactpb 3HAYECHU N
TPUTOHOMETpHUECKUX (QyHKIUH. PereHne TpUroHoMeTpu4ecKiX ypaBHEHUM, HEPABEHCTB U UX CUCTEM,
CoJIepKalluX MEPEeMEHHYI0 MMOJ 3HaKoM MoAyns. PemieHue Ooiiee CIOKHBIX TPUTOHOMETPUYECKHX
YpaBHEHUH M HUX CHCTEM, C NPUMEHEHHEM HECTaHAAPTHBIX MeT0/J0B. lVcrosib30BaHHE OCHOBHBIX
CBOWCTB TPUTOHOMETPUYECKUX ¢yHKIMI B 3agadax ¢ mapaMeTpaMH.  |pUTOHOMETpUYECKUE
YpaBHEHHUS, CUCTEMBI ypaBHEHUH, coAepKalliyie napaMmerp.

IlinanumeTpus (5 yacos)

MuoroyronbHUKUA. OKPY>KHOCTb. YTJIbI B OKPYKHOCTH. BriricaHHast ¥ onucaHHas OKPYKHOCTH.
[Tnomaau niockux ¢uryp. I[paBuiibHbIE MHOTOYTOJIBHUKH.

Bexkropel. CkansipHoe mpou3BeeHue BEKTOPOB. MeToa KooparHarT.

[InannMeTpuyeckre 3a1a4 MOBBIIIEHHON CJIOKHOCTH.

Crepeomertpus (5 yacoB)

[IpsiMble M IUIOCKOCTHM B MPOCTPAHCTBE. YTOJ MEXIY CKPEIIMBAIOLIMMHUCS NPSIMBIMHU. YTOJI
MEXKy MPSMOM U IJIOCKOCTBIO, YIOJI MEXKY IIJIOCKOCTAMU. PaccTosiHue B MpoCTpaHCTBeE.

MHuororpanHuku 1 ux cBoiictBa. [Inomanu nosepxHoctu U 06beMbl Tesl. COOTHOIIEHUE MEKAY
o0beMaM# ITOJOOHBIX TE.

Bekropsl. CkansipHoe MpOU3BEIEHUE, YrOJd MEXIAy BeKropaMu.  MeTox KoOopAauHaT B
MIPOCTPAHCTBE.

Hrorosoe 3ansitue (1 gac)

TemaTn4deckoe IVIAHUPOBAHUE C YKAa3aHUEM KOJIUIECTBA YaCOB, OTBOAUMbBIX HA OCBOCHHUE Kﬁ)KIIOﬁ
TEMBbI C y‘—léTOM nporpaMmMbl BOCIMTAHUSA

Ne Tembl Koan4ecTBo Hanpasienust
n/n 4acoB BOCIIUTATENbHOI padoThl
1 VYpaBHeHus. CUCTEMbI ypaBHEHUN 6 I'paxknancko-
aTPUOTHYECKOE
DKOJIOTHYECKOE
3nopoBbecOepekeHre
2 | HepaBeHnctBa. CucTEMBI HEPAaBEHCTB 6 ITpodopuenranus
3 TekcToBble 3a1aun 6 [Tpodopuenranus
4 Tpuronomerpus 5 I'paxxnancko-
aTPUOTHYECKOE
DKOJIOTUYECKOE
3n0poBbrecOepekeHne
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