YYEBHO-TEMATHYECKHWH IVIAH

MporpaMMbl TOMOJTHUTEIHHOTO 00pa30BaHUs
"IloAroToBKA K ca4e OCHOBHOI'0 IOCy/IapCTBEHHOI0 K3aMeHa Mo MaTeMaTuke'

Leabio Kypca sBIsieTCS NOATOTOBKA K OCHOBHOMY FOCYAapCTBEHHOMY AK3aMEHY I10
matematuke (OI'9).

Karteropus caymareei: yyamuecs 9 kiiaccoB

dopma 00y4eHUs: OUYHAS

TpynoemkocTs: 64 yaca

Cpok ocBoeHusi: 8 mecsilieB

PexxuM 3aHsATHI: 2 akajeMuyeckuX (45 MUH.) 4aca B HEJEIIO

Tema

1. PASAEJL. UUCJIA 11 BBIPAXKEHUW A (3ananns OI'D mo maTtematuke: 1, 3).
1.1. HarypanbHbie uncina.

1.1.1. lecatnunas cucteMa cuuciieHusl. PUMckas Hymepanus.

1.1.2. ApudmeTnueckne N1eHCTBUS HAJl HATYPAJIbHBIMHA YHCTIAMHU.

1.1.3. CreneHb ¢ HaTypaJabHBIM [MOKA3aTEIEM.

1.1.4. JlenuMocCTh HaTypaJIbHBIX YHUCEII.

1.1.5. IIpocTeie U cOCTaBHBIE YHCIIA, PA3TI0KEHUE HATYPATIbHOTO YUCIA HA IPOCTHIE MHOKUTEIH.
1.1.6. Ilpusznaku genrumMoctu Ha 2, 3, 5, 9, 10.

1.1.7. HanbGonpiuit 00muii 1eIuTeh 1 HaUMEHbIee 00111ee KpaTHOE.

1.1.8. Jlenenue ¢ OCTaTKOM.

1.2. Ipo6mu.

1.2.1. O6bIKHOBEHHAS P00, OCHOBHOE CBOWCTBO Apodu. CpaBHEHUE JpOOEii.
1.2.2. Apudmerndeckue neiCTBHSI ¢ OOBIKHOBEHHBIMH JPOOSMHU.

1.2.3. HaxoskaeHue 4acTH OT IEJIOTO U IEJIOTO IO €ro YacTH.

1.2.4. lecatuunasi 1poOb, CpaBHEHUE JACCATUUHBIX TPOOEH.

1.2.5. ApudmeTrndeckue nelcTBUS C JECATUIHBIMU APOOSIMH.

1.2.6. [IpeacraBnenue aecATUUHON APOOHU B BUI€ OOBIKHOBEHHOU JPOOH.
1.2.7. llpencraBiieHre OOBIKHOBEHHOU JPOOH B BUE JICCATUIHOM IPOOH.

1.3. PayuonansHble uucaa.

1.3.1. Llenple yucna.

1.3.2. Moaynb (aOconroTHas BEJIMUMHA) YUCIIA.

1.3.3. CpaBHeHUE palliOHAIBHBIX YUCE.

1.3.4. ApudmeTnueckue 1elCTBUS C pallMOHATbHBIMU YUCIAMH.

1.3.5. CreneHb ¢ LEIbIM TOKa3aTeNeM.

1.3.6. UucnoBsie BeIpaXeHUs, MOPSAOK ACHUCTBUN B HUX, UCIIOIH30BaHUE CKOOOK.
1.3.7. 3akonb!l apupMETHIECKUX ICHCTBHI.

1.4. /leiicmeumenshule uucaa.

1.4.1. KBanpaTHblli KOpEHb U3 YHCTIA.

1.4.2. KopeHb TpeTbeil CTENEHMU.

1.4.3. HaxoxaeHue NpuOINKEHHOT0 3HAaYEHH S KOPHS.

1.4.4. Tlonsatue 00 upparoHaIbHOM uncie. JlecaTuuHbie MPUOIKEHUS HPPATMOHATBHBIX YHCE.
1.4.5. JleficTBUTEIbHBIC YUCIIa KAK OECKOHEUHBIC JIECATUIHBIC APOOH.

1.4.6. CpaBHEHHE NEHCTBUTENIBHBIX YUCEL.




1.5. H3mepenusn, npubauscenusn, oueHKu.
1.5.1. EnuHu1ibl u3MepeHust JJIMHBIL, 10N, 00bEMa, MacChl, BDEMEHHU, CKOPOCTH.

1.5.2. Pazmepsl 00BEKTOB OKPYKAIOIIET0 MUpa (OT 3JIEMEHTApPHBIX YacTUll 10 Bcenennoii),
JUINTEJIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MHpE.
1.5.3. IIpencraBieHne 3aBUCUMOCTU MEXy BEIMUMHAMU B BUJIE GOPMYII.

1.5.4. IIpouentsl. HaxoxaeHne npoeHTa OT BEJIMYUHBI U BETUYUHBI 110 €€ MPOLIEHTY.
1.5.5. OTtHOLIEHHE, BBIPAXKEHNE OTHOLICHHS B ITPOLICHTAX.

1.5.6. IIponopuus. [IponopiimonansHast 1 00paTHO MPOMOPIIMOHATBHAS 3aBUCUMOCTH.
1.5.7. Oxpyraenue uncen. [Ipukuaka u oleHKa pe3yibTaTOB BEIYUCICHUM.

1.5.8. Beigenenre MHOKUTENS — CTEIIEHHU JIECITH B 3aIIMCH YHCIIA.

1.6. Ompabomka 3a0anuit OI'D no mamemamucxe: 1, 3.

2. PASJIEJI. AJITEBPANYECKHUE BbBIPAKEHUSA (3ananusa OI'D no matemaTtuke: 5, 6, 7,
9,17, 19).

2.1. Bykeennuie gvipasicenus (6blpa)xcenus ¢ nepemeHHbimMu).

2.1.1. bykBeHHble BeipaxeHus. YucinoBoe 3HaueHre OYKBEHHOTO BBIPAKEHUS.

2.1.2. lomycTuMBbIC 3HaYEHHUS IEPEMEHHBIX, BXOSIINX B aIreOpanieckue BhIPAKCHHUS.
2.1.3. [loacTaHOBKa BBIpaKEHUM BMECTO IMEPEMEHHBIX.

2.1.4. PaBeHCTBO OYKBEHHBIX BBIPaKE€HUH, TOKAECTBO.

2.1.5. TlpeoOpa3oBaHus BBIPAKCHHM.

2.1.6. CBoiicTBa CTENEHU C LEIBIM ITOKA3aTENEM.

2.2. Muozounenot.

2.2.1. MuorouwieH. CioxeHne, BBIMUTAaHUE, YMHOKEHUE MHOTOUYJIEHOB.

2.2.2. ®opMyIbl COKpAIIECHHOTO YMHOXKEHHS: KBaJApaT CYMMBI U KBaApaT pasHOCTH; popmMyraa
Pa3HOCTH KBaJIpaTOB.
2.2.3. Pa3noxeHrue MHOTOWICHA HA MHOKUTEIH.

2.2.4. KBagpaTHbI TpEXUJIEH.

2.2.5. Teopema Buera.

2.2.6. PaznoxxeHue KBaJipaTHOrO TPEXUJICHA Ha JTUHEHHbBIE MHOKHUTEIH.
2.2.7. CteneHb U KOPEHb MHOTOYJIEHA C OHOM ITEPEMEHHOM.

2.3. Anzebpauueckue opoou.

2.3.1. Anrebpanueckas 1po0b. CokparieHue apooei.

2.3.2. JleiicTBus ¢ anreOpandecKuMu ApoOSIMH.

2.3.3. PanmoHabHbIe BBIPAXXEHUS U UX TPeoOpa3oBaHusl.

2.3.4. CBoiicTBa KBaJIpaTHbIX KOPHEN U UX TPUMEHEHHE B BHIYMCICHUSX.
2.4. Ompabomka 3a0anuii OI'3 no mamemamucke: S, 6, 7, 9, 17, 19.

3. PASJAEJL. YPABHEHUS U HEPABEHCTBA (3aganus OI'D no maremartuke: 7, 18, 21).
3.1. YpaBHeHus.

3.1.1. YpaBHeHHE ¢ OTHOM IEPEMEHHOM, KOPEHb YPaBHEHMS.

3.1.2. JIuneliHOE ypaBHEHUE.

3.1.3. KBanparHoe ypaBHeHUe, popMysa KOpHEH KBaJIpaTHOTO YPaBHEHHUS.
3.1.4. Pemiennie paiMOHaNbHBIX YPAaBHEHUI.

3.1.5. [Ipumepsl pelieHns: ypaBHEHUH BBICHINX cTeneHeil. Perenue ypaBHeHUN METOA0M 3aMEHbI
IIEpEMEHHON. Pelenne ypaBHeHU METOI0M PA3JI0KEHHS HA MHOYKUTEIIN.
3.1.6. YpaBHeHue ¢ JByMsI IEPEMEHHBIMU; PEILIEHNE YPABHEHHUS C ABYMS IEPEMEHHBIMHU.

3.1.7. CucteMa ypaBHEHUI; pELICHUE CUCTEMBL.
3.1.8. Cucrema qByX JIMHEVHBIX YpaBHEHUN C JBYMS IEPEMEHHBIMU; PEILICHUE MTOJCTAaHOBKOU U



anreOpanyecKuM CIOKEHUEM.

3.1.9. YpaBHEHUE C HECKOJIBKUMHU MEPEMEHHBIMHU.

3.1.10. Pemenue npocTelmmnx HEMMHEUHBIX CUCTEM.

3.2. Hepagencmaea.

3.2.1. YucnoBsle HEpAaBEHCTBA U UX CBOMCTBA.

3.2.2. HepaBeHCTBO ¢ OJIHOM nepemMeHHon. Perenrne HepaBeHCTBA.

3.2.3. JInuHeliHbIE HEPABEHCTBA C OJJTHOM IIEPEMEHHOM.

3.2.4. CucTeMbl TUHEUHBIX HEPABECHCTB.

3.2.5. KBagpaTHble HEpaBEHCTBA.

3.3. Texcmoevie 3a0auu.

3.3.1. Pemienue 3a1ay Ha COCTaBJIEHUE YpaBHEHUH (TEKCTOBBIX 33/1a4).

3.4. Ompaodomxka 3a0anuit OI' no mamemamuxe 7, 18, 21.

4. PABJEJL. YN CJIOBBIE ITOCJIEJOBATEJIBHOCTHU (3apanusa OI'D no maremaTuke:
13).

4.1. IlouaTue mociaeI0BaTEIbHOCTH.

4.2. Apudmetnueckas nporpeccusi. @opmyna obuiero ujgeHa apuGMeTHIECKON IpOrpeccuu.
4.3. dopmysna CyMMBI IEPBBIX HECKOJIBKHUX WICHOB apU(PMETHUECKON MTPOTPECCUH.

4.4. 'eometpuueckas nporpeccus. @opmysna o01Iero yjieHa FTeOMETPHUUECKON MPOrPECCHH.
4.5. ®opmyna CyMMbI IEPBBIX HECKOJIBKUX YJIEHOB F€OMETPUUECKOI IPOrPECCUH.

4.6. Ci10KHBIE IPOLIECHTHI.

4.7. Otpabotka 3aganuii OI'D mo marematuke: 13.

4.8. lIpoonwiin OI'D no mamemamuke na o6aankax @eoepanvnozo llenmpa Tecmuposanus 6
KOHUe nepeozo cemecmpa.

5. PABAEJI. ®YHKIIUU. YUCJIOBBIE ®YHKIIUU (3apanus OI'D mo matemaTuke: 2, 3,
12, 16).

5.1. [Mousitue ¢pynkuu. O6macte onpenenenus Gynkuun. CriocoObl 3aganust GyHKIUH.

5.2. I'padux ¢pyHKIMM, BO3pacTaHue U yobIBaHUE (QYHKIIMHM, HAMOOJbIIee U HAUMEHbIIIECE
3HaueHUs QYHKINU, HYJIM QYHKIIUU, TPOMEXYTKH 3aKOH TTOCTOSHCTBA (DYHKIIUU.
5.3. I'paduiku muHEHHOMN, KBaIpaTHUHOM U IPOOHO-pAIlMOHAIBLHON (QYHKITUH.

5.4. I'paduku 3aBUCUMOCTEN peabHBIX BEIUYHH.
5.5. Jluneitnas ¢pynkius, e€ rpaduk, TeOMETPUIECKHI CMBICT KO3 PUITUESHTOB.

5.6. ®yHKIMSA, ONHUCHIBAIOIIAs 00pAaTHO MPOMOPIMOHATIBHYIO 3aBUCUMOCTb, €€ rpaduk.
['unepOomna.

5.7. KBagpartuunas ¢pynkuus, e€ rpaduk. [lapadona. KoopaunaTtel BepiHbl mapadoibl, 0Ch
CUMMETPHH.

5.8. Ucnonb3oBanue rpadukoB PyHKIMM 7151 pelIeHUs] ypaBHEHUN U CUCTEM YpaBHEHUM.

5.9. Ompabomka 3a0anuii OI'2 no mamemamuce: 2, 3, 12, 16.

6. PA3JIEJI. KOOPAUHATBI HA IIPSIMOM U IIJIOCKOCTMH (3apanus OI'D no
MareMmaTtuke: 4, 22).
6.1. Koopounamnas npamas.

6.1.1. I300paxeHue yncen TOUKaMU KOOPAMHATHON MPSIMOM.
6.1.2. 'eomeTpUyECKUI CMBICIT MOAYJIS.

6.1.3. YucioBble MPOMEKYTKU: HHTEPBAJI, OTPE30K, JIyY.

6.2. /lexapmoevl Koopounamel Ha NIOCKOCMU.

6.2.1. JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH; KOOPAUHATHI TOUKH.
6.2.2. KoopauHaTtsl c€peluHbI OTPE3KA.

6.2.3. @opmyiia pacCTOSTHUSI MEXY ABYMS TOUKAMHU INIOCKOCTH.



6.2.4. YpaBHeHue NpsAMOil, yriaoBoi ko3 puureHT npsmoii, ycaoBHe NapauieTbHOCTH MPSIMBIX.
6.2.5. YpaBHEHUE OKPYKHOCTH.

6.2.6. 'padmueckast uHTEpIIpeTaLlvsl yPAaBHEHUH C ABYMS IEPEMEHHBIMU M UX CHCTEM.
6.2.7. I'padmyeckast UHTEpIIpETAIMS HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CHCTEM.
6.3. Ompaoomka 3a0anuii OI'3 no mamemamucxe: 4, 22.

7. PABAEJL. TEOMETPUSA (3apanus OI'D nmo matematuke: 6, 8, 14, 15, 20, 23).

7.1. I'eomempuueckue uzypot u ux ceoiicmea. Hzmepenue zeomempuueckux 6eiuyuH.
7.1.1. HauanbHbl€ MOHATHS T€OMETPUH.

7.1.2. Yrou. [Ipsmoii yroa. OcTpsle U TYyTIbIE YIJIBI.

7.1.3. BepTUKaJbHbIE U CMEKHBIC YIJIbI.

7.1.4. buccekTpuca yriia u €€ CBOMCTBA.

7.1.5. llpsimas. [lapanieabHOCTh M NEPIEHIUKYIISIPHOCTD MPSMBIX.

7.1.6. OTpe3ok. CBOMCTBO CEPeIMHHOTO MEPIICHIAUKYIISIPA K OTPE3KY.

7.1.7. llepnieHAMKYISIP U HAKJIOHHAS K IPSIMOM.

7.1.8. [loHATHE O TEOMETPUUECKOM MECTE TOUEK.

7.1.9. Ilpeobpa3zoBanus miockocTh. [IBmxenus. CumMMmeTpusi.

7.2. TpeyzonbHuk.

7.2.1. BricoTa, MeiMaHa, OMCCEKTpHca, CPETHSISI IMHKUS TPEYTOJbHHKA.

7.2.2. Touku niepeceyeHus CepeUHHBIX MEPIICHANKYIISIPOB, OUCCEKTPUC, MEIUAH, BBICOT MIIH UX
MIPOJOIKEHU .

7.2.3. PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TpeyroiabHUKU. CBOWCTBA U IPU3HAKU
PaBHOOEIPEHHOT'O TPEYTOJIbHUKA.

7.2.4. llpsamoyronbHbii TpeyroiasHuK. Teopema [Tudaropa.

7.2.5. Ilpu3Haku paBeHCTBA TPEYTOJIbHUKOB.

7.2.6. HepaBeHCTBO TpeyroJibHHUKA.

7.2.77. Cymma yTJIOB TpEYroibHUKA. BHENIHHE YIiIbl TPEYTrOIbHHUKA.

7.2.8. 3aBUCUMOCTb MEXAY BEJIMUMHAMH CTOPOH U YIJIOB TPEYTOJbHUKA.

7.2.9. Teopema Dareca.

7.2.10. ITogoGue TpeyronbHUKOB, K03 duiineHT moaoous. [Ipu3naku momo0ust TpeyroJIbHIUKOB.
7.2.11. CuHyC, KOCMHYC, TAHT'€HC OCTPOTO yTJIa MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U YII0B OT 0° 10
180°.

7.2.12. PeleHue npsiMOYTOJIbHBIX TPEYTOJIbHUKOB.

7.2.13. OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO.

7.2.14. Teopema KOCUHYCOB U T€OpEMa CUHYCOB.

7.3. Muozoyzonvnuxu.

7.3.1. [Tapannenorpamm, ero CBOMCTBA U MPU3HAKH.

7.3.2. IlpsMoyronbHUK, KBajpaT, poMO, UX CBOMCTBA U MPU3HAKH.

7.3.3. Tpanenusi, cpeaHAs JUHAS TPANeU; paBHOOSAPEHHAs Tparenus.

7.3.4. Cymma yrioB BBIITYKJIOTO MHOTOYTOJIbHUKA.

7.3.5. IlpaBuiIbHBIE MHOTOYTOJIbHUKH.

7.4. Okpyycnocms u Kpye.

7.4.1. llenTpanbHblii, BIMUCAHHBIN YroJl; BEIMYMHA BIIMCAHHOIO yrJja.

7.4.2. B3auMHOE pacrojoKeHue NpsiMON U OKPYKHOCTHU, ABYX OKPYKHOCTEH.

7.4.3. KacaTenbHas M ceKylasi K OKpPYKHOCTH.

7.4.4. PaBeHCTBO OTPE3KOB KacaTelbHbIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJTHON TOUKH.



7.4.5. OKpy’KHOCTb, BIMCAHHASI B TPEYTOJIbHUK.

7.4.6. OKpYy>KHOCTb, OIIMCAHHAs! OKOJIO TPEYTOJIbHHUKA.

7.4.7. BiiucaHHble U OIIMCaHHbIE OKPYKHOCTH IPAaBUIILHOTO MHOI'OYT OJIbHUKA.

7.5. H3mepenue ceomempuyuecKux 6e1uduH.

7.5.1. JInuHa oTpe3Ka, JUIMHA JIOMAHOH JIMHUH, IEPUMETP MHOTOYTOJIbHUKA.

7.5.2. PaccTostHUE OT TOYKH J10 IPSMOIA.

7.5.3. InuHa OKPY>KHOCTH.

7.5.4. I'panycHas Mepa yriia, COOTBETCTBUE MEXK/1y BETUUMHOM yIiia U IJIMHON AYTU OKPY>KHOCTH.
7.5.5. [Inomanp u e€ cBoiicTra. [lnomane npsMOyroapHUKa.

7.5.6. ITnomaap napasnieaorpamMmma.

7.5.7. Ilmomans Tpanenuu.

7.5.8. ITnomaapr TpeyrojJbHUKA.

7.5.9. IInomaap kpyra, miomaabs CEKTOpA.

7.5.10. ®opmyssl 00bEMa TPAMOYTOIBFHOTO TTapajUIeienumesa, Kyoa, mapa.

7.6. Bexmopwt na naiockocmu.

7.6.1. Bextop, nnuHa (MOAYJb) BEKTOpA.

7.6.2. PaBeHCTBO BEKTOPOB.

7.6.3. Onepanuu HaJ BEKTOpaMu (CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO).
7.6.4. Yros MexX1y BEKTOPaMHU.

7.6.5. KonmuHeapHbie BEKTOPHI, pa3JIoKeHHE BEKTOPa MO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
7.6.6. KoopauHathsl BEKTOpA.

7.6.7. CxansipHO€ NpOU3BEICHUE BEKTOPOB.

7.7. Ompabomka 3ad0anuit OI'9 no mamemamucke: 6, 8, 14, 15, 20, 23.

8. PABJIEJI. CTATUCTUKA U TEOPUSI BEPOSITHOCTEM (3aganus OI'D mo
matematuke: 10, 11).
8.1. Onucamensvnas cmamucmuka.

8.1.1. IlpencraBnenne NaHHBIX B BUJE TAOIUII, TUarpaMm, rpaduKos.
8.1.2. CpenHue 3Ha4eHUS PE3YIBTATOB U3MEPEHHUI.

8.2. Beposamnocme.

8.2.1. YacTtoTa coOBITHSI, BEPOSITHOCTb.

8.2.2. PaBHOBO3MOXHBIE COOBITHS U TTOJACUET UX BEPOSTHOCTH.

8.2.3. [IpeacraBineHue 0 TeOMETPUYECKON BEPOATHOCTH.

8.3. Komounamopuxa.

8.3.1. PemieHne KOMOMHATOPHBIX 3a]a4: epedop BaApUAHTOB, KOMOMHATOPHOE MTPABUIIO
YMHOKEHHUS.
8.4. Otpabotka 3aganuit OI'D o matemaruxe 10, 11.

8.5. IlpoOusrit OI'D mo marematuke Ha Onmankax ®enepansHoro Llentpa TectupoBanus B KOHIE
BTOPOT'O CEMECTPA.



