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Ha BCTYMUTENIbHOM MCIBITAHWH 110 MaTeéMaTHKe TMOCTYNAIOMKH B BbICIIEE yuyeOHoe
3aBeJIEHUE JIOJDKEH ITOKa3aTh:

— yeTKOe 3HaHHWE MaTreMaTH4YEeCKHX OIpeNeJIEHHU W TeopeM, IMPeayCMOTPEHHBIX
MpPOrpaMMOii, yMEHHe MNPUMEHATh HX C JOCTaTOYHBIM OOOCHOBAaHHMEM TIpH
pelIeHUH 3a1a4;

— yMEHHME TOYHO W CXKAaTO BBIPAKATH MATEMATUYECKYIO MBICIb, HCTOJb3Ys
COOTBETCTBYIOLLYIO CUMBOJIHKY;

— yBEpEeHHOE  BIAJCHHE  MaTeMaTHYeCKMMH  3HAHMSIMM M HaBbIKaMH,

peayCMOTPEHHBIMK TMPOrpaMMO#, YMEHHE HCIIOIb30BaTh WX MPH PEIICHUH
3a/1ay.

Hacrosimass rmporpaMma no maTeéMaTHKe Ui MOCTYNAKOIMX B BbICHIHE y4yeOHbIE
3aBEICHUS COCTOUT U3 TPEX pa3lelioB.
B nepeom pazdene mepeyucieHbl OCHOBHbIE MAaTEeMaTUYECKUE NOHSATHS, KOTOPHIMH
NIOJKEH BIIAJETh MOCTYTAIOLIUH.
Bo smopom pazdene TniepeunciieHbl OCHOBHbIE (DOPMYJIBI U TEOPEMBI, HEOOXOAUMBIE
[MpY PELlIeHUH 3a/1a4 Ha MMCBMEHHOM JK3aMEHE.
B mpemvem pazdene yka3zaHO, KAKAMH HaBbIKAMU M YMEHHSIMH IOJDKCH BIIA/ACTh
MOCTYNAKOILIMH IJIs YCIIEIIHOIO MPOXO0XKACHHS BCTYTUTEIIBHOIO UCIIbITAHUS .
O6beM 3HAHWM M CTeleHb BIAJEHHs MaTephalioM, ONMCAaHHBIM B IIPOrpamme,
COOTBETCTBYIOT KYpCy MaT€EMAaTUKHU CPETHEH IIKOJIbI.



1. OcHOBHBIE MaTeMaTHYeCKHE MOHATHA H (PaKThI.
ApudmeTuka, ajredpa 1 Ha4aJIa aHAJIH3a

1. Harypanbusie yuciaa (N). Jlemumocts. IIpocTsie U cocraBHble Yncia. [lenuTers,
kpatHoe. Hanbonpimmii o0umwmii nenurens. Haumensinee odiee KkpaTHOE.

2. [Ipu3Haku genuMocTtu Ha 2, 3, 5, 9, 10.

3. Llensle umucaa (Z). PamuonanbpHble yucna (Q), UX CIO0XKEHHE, BbIYUTAHUE,
yMHOXXeHHe U AejieHue. CpaBHEHHE pallHOHAJIbHBIX YMCell.

4. JleiictButenpHble uncaa (R), ux mpeacTaBieHHe B BUAE AECSITUYHBIX IPOOEH.
PampoHanbHbple W HppalMoHalibHble yucia. IIponeHTel. CpaBHEHHE JI€MCTBUTEIIBHBIX
YHUCEJL.

5. W3oOpaxkeHwe uucen Ha MNpsMoid. Moaylb J€HUCTBUTEJIBHOIO YMCJIA, €ro
Pr€OMETPUUYECKUN CMBICII.

6. UucioBble BhIpaxkeHusi. BeipaxeHus ¢ nepeMeHHbIMHA. DopmyIibl COKpPAILIEHHOTO
yMHOXeHHsI. PaBeHCTBa U TOXJIECTBa.

7. CreneHb ¢ HATypajJbHBIM H pAlMOHAIBHBIM TOKa3aTeneM. ApH(PMETHYECKHH
kopeHb. CBoiicTBa apudmeTHYecKUX KOpHeH n-W  cremeHd. (rTeneHp ¢
NEUCTBUTEIBHBIM ITOKA3aTEeJIEM.

8. OnHoujieH M MHOrowieH. MHOrowieH OT OJHOW IepeMeHHOM. Auredpa
MHOTOYJIEHOB.

9. Ilonstue oyukuuu. CrnocoObl 3amanusi ¢(yHkuuu. O0macTh omnpeaeseHus,
MHOJYKECTBO 3HAYeHUM (PYHKLIHHU.

10. I'padux ¢ynxuun. Bospacranue u yObIBaHWE (QYHKIUH, NEPUOAUYHOCTD,
4YeTHOCTh ¥ HeueTHOCTh. Hanbosblliee 1 HaMMeHblIee 3Ha4YeHUe (QyHKIUU.

11. Omnpenenenne mnpousBoaHON. Ee Qu3nueckud ¥ I'E€OMETPHUYECKHUU CMBICIL.
[IpousBojHass CYMMBI, NpPOW3BEJEHUS M YacTHOrO JBYX QYHKIUH. YpaBHEHHE
kacaTenbHOM K rpaduky ¢yskuuu. [IpowsBoaHble QYHKIMHA ) =sinXx; ) =COSX;

y=tgx; y=ctgx; y=x"’(aeR); y=a" ; y=log, x.

12. JloctaTtouHOe YycCJIOBHE Bo3pacTaHusi (yObIBaHWs) (QYHKIHMH Ha IPOMEKYTKE.
[Tousitue skcrpeMyma GyHkuud. HeoGxomumoe ycinoBHe 3KCTpeMyma (DyHKIMH
(teopema Pepma). JlocrarouyHoe yciaoBHe 3KCTpeMyMa. HauOosblliee U HauMeHbILEE
3HaueHHe (DYHKIIUU Ha TPOMEXYTKE.

13. Onpenenenue, OCHOBHBIE CBOMCTBA M rpaduku GpyHKUMH: THHEHHOH y=ax+ D,

KBaApaTUYHON  y = ax’ +bx+c, CTENeHHOH y= ax’, runepbonmsr y=alx,

nokazatenbHo y=a" (a>0), norapupmuueckoir y =log,x, TPUrOHOMETPHYECKHX
bynkuuii ( y=sinx, y=cosx, y=tgx, y=ctgx ), apuMETHYECKOro KOpH:

y:%.rpa(bm((pym{unﬂ y=gixi.

14. VYpaBHenue. KopHu ypaBHeHus. lloHsaTHe O paBHOCHIIBHBIX YPaBHEHMIX.
Penienre JMHEHWHBIX W KBaJIPpaTHBIX YpPaBHEHUHW W YpPaBHEHWUH, NPUBOMISIIUXCSA K
kBajgpaTHbIM. DopMyJia KOpHel KBaJpaTHOro ypaBHEHMs. Pa3nokeHue KBaJpaTHOIO
Tpex4ieHa Ha JIMHeHHble MHOXKUTENIH. Teopema Buera.

15. HepaBenctBa. CBoiicTBa HepaBeHCTB. lloHsATHE O paBHOCHIIbHBIX HEPABEHCTBAX.
MeTto1 HUHTEPBAJIOB.



16. CucTemMbl ypaBHEHHH U HEPaBEHCTB. PaBHOCHUIIBHOCTE CUCTEM. Pemienue cucreM
ypaBHEHUM U CHCTEM HEPAaBEHCTB.

17. Apudmeruueckass U reomerpuyeckas mporpeccuud. @opmyna 7-ro 4ieHa M
CcyMMa TIepBBIX 7 YIEHOB apumeTHdeckoi mporpeccuu. dopmyna 7-ro 4ieHa H
cymMMa II€PBBIX 7 YJIEHOB F€OMETPUYECKOM POTrPECCHH.

18. Jlorapudmel. CBoiicTBa jJorapu(mMoB. Y paBHEHHs U HEPABEHCTBA, COACPXKALIHUE
[IoKasaTelbHble U Jorapudmuieckue QPyHKIHH.

19. TpuroHoMerpuyeckue (QYHKIMH. 3aBUCUMOCTh MEX1y (PYHKLHMAMH OIHOTO
toro e aprymenta. @opmyinel npuBefeHus. CHHYC ¥ KOCHHYC CYyMMBI (pa3HOCTH )
JBYX aprymMeHToB. TpHroHomeTpuyeckue (GYHKIHH JBOWHOIO H  MOJOBUHHOIO
aprymeHToB. [IpeoGpa3oBanue B NPOM3BENECHHE CYMM SIn & + sin 3, cosa L cos 3.

[IpeoOpa3oBaHKe NPOU3BEIAEHHUS COSK - COS [, sina-sin f, cosa -sin f B CyMMBI.

20. Pemienne ypaBHeHuil sin x=a, cos x=a, tg x=a, ctg x=a ¥ ypaBHEHWH, K
HUM npuBoasiuxcs. [Ipocreniinne TPUroHOMETPUIECKUE HEPABEHCTBA.

I'eomerpus

1. Ilpsimasi, Jy4, OTpPE30K, JIOMaHas; [JIWHA OTPE3Ka. Yron, BejgduyudHa yria.
BeprtukanpHple W CMexHble HIbl. OKpyKHOCTb, Kpyr. llapamnenbHbie mnpsiMbIe.
[Tpu3HAaK¥ MapauielbHOCTH NpsAMbIX. CBOWCTBA TOYEK, PaBHOYMAICHHBIX OT KOHIOB
OTpe3Ka.

2. Tlpumeps! npeobpasoBanus Gpuryp, Buabl cuMMeTpun. [IpeodpasoBanne noa00us
M €ro CBOMCTBA.

3. BekTopsl. Onepaniuu HaJ BEKTOPAMH.

4. MuaoroyroysbHUK. Ero BepIuHel, CTOPOHBI, THarOHAJIH.

5. TpeyronabHuk. Ero MmenwaHbl, OMcCeKTpuchi, BbICOTBI. KX cBOMCTBA. Buiel
TpeyroiabHuKoB. COOTHOIIEHMs MEXIYy CTOpPOHAaMH M yIJlaMH TpsAMOYToJIbHOIO
TpeyronbHuka. CBolicTBa  paBHOOEIPEHHOTO  TPeyrojbHHKA. Cymma  yIJIOB
TpeyrojbHuKa. [ [pU3Haku no1001s TpeyroibHUKOB. TeopeMa [Iudaropa.

6. UeTbIpexXyrojbHHUK: TapajulelorpaMM, MPAMOYIOJbHHMK, PpOMO, KBaapar,
tpanenys. CyMMa BHYTPEHHHX YIJIOB BBIMYKJIOrO MHOIrOYyrojbHHKA. [Ipu3naku
napajuiesiorpaMmma.

7. OxpyxHocTh M Kpyr. LleHTp, Xopaa, auameTp, paauyc. KacarenbHas K
okpyxHoctH. Jlyra okxpyxHoctd. Cekrop. lleHTpanbHbieé W BIHMCAHHBIC YIUIBI, HX
usmepenue. KacarenbHasi ¥ CeKyluas K OKPYXKHOCTH, MX CBoiicTBa. CBOHMCTBA XOpJ
OKPY)XHOCTEH. YTON MeXAy XOpAaMH. YIoJd MEexay KacaTeJbHOM W XOpHIOH,
MPOBEJCHHOM Yepe3 TOUKY KaCaHHUA.

8. OKpyXHOCTH, OIIMCAHHBIE OKOJIO TPEYyrojbHUKAa W BIIMCAHHBIE B HETO.
CyliecTBOBaHHE OKPYXKHOCTEMH, OIMCAHHBIX OKOJIO YEThIPEXyTOoIbHUKA MIIH BITUCAHHBIX
B HETO.

9. ®opmyJia MIIOLIAAN: TPEYyroJIbHUKA, IPAMOYTOJIbHUKA, MTapajuieorpaMma, pom0a,
KBajJpara, TpamneluH.
10. JIiimHa OKPY)KHOCTH U JJIMHA JyI'M OKPY)XKHOCTH. | pajgycHas U paJiuaHHas Mepa

yIJIOB M AyT okpyxHocTeit. [Inomans kpyra u miomaas cekropa. @opmyna pacCTOSHUSA
MEXIy JABYMSI TOUKaMHM IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

11. TTono6ue. [Togo6usie dhurypsl. OTHOILIEHHE TIOMIAAEH TOAOOHBIX (PUTYD.




12. TlImockocth. IlapayuienbHble U Tepecekaromuecs: IIOCKOCTH. Ilpu3Hak
nmapauieIbHOCTH TIJIOCKOCTEH.

13. TTapa/ienbHOCTh MPSIMOM U MJIOCKOCTU. IIpU3HaAK MmapajjielbHOCTH MPSIMOU W
MJIOCKOCTH.

14. Vron mpsmoii ¢ miockocThio. [lepnenauxkymnsp K miockocTd. leopema o
NepreHAUKYJISIPHOCTH NIPSIMOH U INIOCKOCTH.

15. JIByrpanusie yrisl. JIuHelnsli yroa aAByrpaHHoro yria. llepnenaukyJisspHOCTb
NBYX IUIOCKOCTeH. Teopema o neprneHIuKyJJISpHOCTH JIBYX IIJIOCKOCTEH.

16. Mmuororpannukd. WX BepuuHbl, pedpa, rpaHu, auaroHanu. llpsmas u
HAKJIOHHasT Npu3Mbl; nupamuasl. [IpaBunbHas npusMa M NpaBWIbHAsT MNHUPAMUA.
[Tapannenenuneasl, UX BUBHI.

17. ®durypsl BpallleHHs: LUWIUHAP, KOHYC, cepa, map. Llentp, nuamerp, paauyc
cdepsl U mapa. [ImockocTs, kacareibHas K chepe.

18. ®opmMmyiia oA MOBEPXHOCTU U 00beMa napasiiesienue/a.

19. ®opmyiia mIoMaAl MOBEPXHOCTH U 00beMa IIPHU3MBI.

20. ®opmyJia Mol MOBEPXHOCTH U 00beMa MUPAMH/IBI.

21. dopmyia mIoaau MOBEPXHOCTH U 00beEMA LIMIIMH/IPA.

22. ®opMyJia IJIola i MOBEPXHOCTH U 00beMa KOHYCA.

23. ®opmyJia MIOMAaX MTOBEPXHOCTH CRPEPBHI.

24. @opmyiia o0ObEMa L1apa.

2. OcHoBHBIE (hOPMYJIbI H TEOPEMBI

Aaredpa u HayaJia aHaJIM3a

1. CoiictBa pyHKIMH y=ax+b u ee rpaux.
2. CBoiicTBa QyHKIMKH y=a/x U ee rpaduk.

3. CBolicTBa QYHKIUH Y = ax” +bx +c¢ W ee rpaduk.

4. ®opmyJia KOpHEN KBaAPaTHOIO ypaBHEHUS.

5. @opMyJibl COKPAILIEHHOTO YMHOXKEHMS.

6. Pazno)xeHue KBaJpaTHOrO TpeX4JieHa Ha JIMHEWHBIE MHOKUTEIIH.
7. CBOMCTBA YMCJIOBBIX HEPABEHCTB.

8. Jlorapudm npousBeneHus1, CTENEeHU, YaCTHOTO.
9. Onpenenenue U cBOMCTBA QYHKIMH y=SIn X U ) =COS X U UX IPadUKHu.

10. Onpeenenue u cBoiicTBa GyHKUUNH y=tg x U y=ctg X M UX IrpadUKH.

1 1. Pemienue ypaBHeHM# BUjJa sin x=a, cosx=a, tgx=a, ctg x=a.

12. ®opMyJibl IPUBEACHUS.

13. 3aBUCUMOCTH MEXJY TPUTOHOMETPUYECKUMU (DYHKIUSIMU OJHOTO U TOTO XKe
apryMeHTa.

14. Tpuronomerpuyeckue GyHKIIMHA JBOMHOIO apryMeHTa.

15. IIpon3BogHAst CYMMBI M YaCTHOTO ABYX (DYHKIIUH.

16. YpaBHeHMe KacaTeabHON K rpauKy (QyHKIIHH.



I'eomeTpus

|. CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.

2. CpoiicTBa TOYEK, paBHOYIAJI€HHBIX OT KOHILIOB OTpe3Ka.

3. Ilpu3Haku napauieIbHOCTH NPSMBIX.

4. Cymma yrioB TpeyroibHuKa. (CyMMa BHYTPEHHHMX YTJIOB  BBIITYKJIOTO
MHOTI'OYTOJIbHHUKA.

5. Ilpu3Haku mapasnienorpaMmma, ero CBOMCTBa.

6. OKpY>KHOCTb, OITMCAHHAsI OKOJIO TPEYTOJIbHUKA.

7. OKpy)XHOCTh, BIUCAaHHAs B TPEYTOJbHUK.

8. KacarenbHble K OKPY>KHOCTH U UX CBOMCTBO.

9. U3mepeHue yriia, BHUCAHHOTO B OKPYKHOCTb.

10. ITpu3zHaku mogoOust TpeyroabHUKOB.

| 1. Teopema Iludaropa.

12. ®opmMyIbl IJIOIIAAEH NapajuieIorpaMma, TpeyrojibHUKa, Tparenuu.

13. ®opmyna pacCTOsTHUS MEXKAY ABYMS TOUKaMH TJIOCKOCTH.

14. YpaBHeHUE OKPYKHOCTH.

15. Ilpu3Hak napajuieIbHOCTH IIPSIMOU U ILNIOCKOCTH.

16. ITpu3Hak mapauieIbHOCTH IIJIOCKOCTEH.

17. Teopema o neprneHIUKYJISIPHOCTH NPSMOHU U TIJIOCKOCTH.

1 8. I[lepneHAMKYJISAPHOCTD JABYX INIOCKOCTEH.

19. Teopema 0 mapasiebHOCTH U MEPIEHAUKYISPHOCTH ABYX IIOCKOCTEH.

20. Teopema 0 Tpex nepreHaIuKyaspax.

3. HaBbIKH H YMeHHsI, KOTOpPbIE J0/’KeH NMPOIeMOHCTPHPOBATH NOCTYNAKIIHH
NPH NPOXOKACHHH BCTYNIHTEIbHOI0 HCNbITAHHUS.

1. BeimonusaTh (0e3 KaibKyjasTOpa) AEUCTBHUS HAJ YHUCJIaMM, 3aJaHHBIMU B BHUJE
NEeCITUYHBIX WM OOBIKHOBEHHBIX JpoOei, ¢ TpeOyemMOoHW TOYHOCTBIO OKPYIJISAThH

JIaHHBIE YHMCJIa U Pe3yJIbTaThl BBIYUCIICHWH; BBINOIHATE AEUCTBUS HAJ YMCIOBBIMU
BBIPAXKEHUSIMH;

2. CpaBuuBarh uyucia (0e3  KalbKynsTOopa);  IPOBOAUTH  TOXKISCTBEHHBIE
npeoOpa3oBaHWss MHOTOUYJIEHOB, Ipo0el, colepKalluX MepeMEHHbIE, BhIPAKEHUH,
CoJIep KallNX CTEeTIeHHbIE, MoKaz3aTeJIbHbIC, norapupmuueckue 5

TpUroHOMeTpuYeckue (YHKLIMH; [I0Ka3bIlBaThb TOXIECTBA M HEPABEHCTBA IS
OYKBEHHBIX BBIPAXKEHUHN.

3. Pewlarp ypaBHEHHsS W HEPABEHCTBA, a TAKXKE CUCTEMbl ypaBHEHHWH U HEPABCHCTB
MepBOM W BTOPOH cTemeHW (B TOM 4HUCle C IlapaMeTpamMH) W HCClIeoBaTh HX
pemienus. Pemars anreOpanueckue ypaBHEHUS] M HEPABEHCTBA BBICIIMX CTEICHEH,
UppallMOHAJIbHBIE YpaBHEHWST W HEPaBEHCTBA, IMPOCTEHINHE YypaBHEHHUS U
HEpAaBEHCTBA, COJIep)Kalllie CTeNeHHble, [OKa3aTelbHbIe, JOrapuPMUYECKUe H
TPUTOHOMETpHUUYECKHE (QYHKIUH.

4. WccnemoBaTh (YHKIMH; CTPOUTHh TpadWKud (QYHKUMKA MU MHOXKECTBA TOYEK Ha
KOODAMHATHOM  IUIOCKOCTH, 3aJlaHHble YPAaBHEHUSIMM W  HEPaBEHCTBAMH.
[Tonp30BaTbcss TOHSTHEM IIPOU3BOJHOM TIpU  HMCCIEAOBAaHWUU (PYHKIUKW Ha
Bo3pacTaHue (yObIBaHUE), Ha DKCTPEMYM U MPHU NOCTPOECHUM TPaUKOB (PyHKIIUM.

5. M300paxarb reomMeTpuyeckue GUIypbl Ha 4YepTexe, JAeliaTh JAOIOJIHUTEIIbHBIC
MMOCTPOEHMS; CTPOUTH CEYEHMs; HCCIIe0BaTh B3aMMHOE pPacrojioKeHue QuUryp;



MPUMEHSATH NPU3HAKM PABEHCTBA, 1M0J00US QUIYp U MX NPHUHAMICIKHOCTH K TOMY
WJIM MTHOMY BHUY.

[ToB30BaThHCSI CBOMCTBAMM YKCEN, BEKTOPOB, (DYHKIIUI U X rpadHUKOB, CBOMCTBAMH
apr(pMETHUECKOW U reOMETPUIECKOM ITPOrpeccu.

[TonB30BaThCS CBOMCTBAME TeOMEeTpUYEecKHX (PUryp, UX XapaKTepHbIX TOYEK, JIMHUH
1 YyacTeil, CBOMCTBAMH PaBEHCTBA, NOA00US U B3aUMHOI'O PACIIOIOKEHHS buryp.
[Toib30BaThHCS COOTHOLIEHUSIMH U (QopmyliaMH, COAEpXKalllMMU MOJYJIH, CTCICHH,
KOpHHU, JorapudpMuueckue, TPUrOHOMETPUYECKHE BBIPAKEHHS, BEIUYHHbBI YIJIOB,
JUTMHBL, TUI0OLIAaad, OObEMBI.

CocTaBiiATh YpaBHEHUS, CUCTEMBI, HEPABEHCTBA, UCXOJs U3 yCIIOBHs 3a7a4; pellaTh
3a[ayd Ha COCTaBJIeHHWE YpPaBHEHUW W HAXOMUTh 3HA4YCHUs BEIMYHH HCXONS M3
yCJIOBUS 3a/1a4uM.

10.ITpoBOAMTE Ha IJIOCKOCTH OIEpallMy HaJl BEKTOpaMH (clnokeHWe U BbIYMTAHHE

BEKTOPOB, YMHOXKEHHUE BEKTOpa HA YUCJIO, CKAIAPHOE TPOM3BELACHUE ), TT0JIB30BATHCS
CBOMCTBaMM 3TUX OIEpaLluH.

11.U3narath #“  OGOPMISATH  pelleHWe JIOTHYECKH  IPaBUIbHO, TIOJHO H

MocJieI0BaTeIbHO, C HEOOXOJUMBIMHU IMOSICHEHUSIMH.



