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IosicHUTENLHAA 3aANNCKA

[Iporpamma pazpaboTaHa Ha OCHOBE 0053aTEIBHOIO MUHMMYMa COJEPKaHMS
cpenHero odimiero oOpazoBaHus 1Mo Maremartvke. Ha ucmbITaHUM O 3JE€MEHTapHOU
MaTeMaTHKe MOCTYyNaoUUi JOKEeH MOKa3aTh:

a) YEeTKOE 3HAaHUE MaTEeMaTUYECKUX ONPE/IeTICHUN U TeOpEM, TPETyCMOTPEHHBIX
IIPOTPaMMON;

0) yMEHHE TOYHO U C)KATO BBIPAKAaThb MATEMAaTHUECKYIO MBICIb B TUCBbMEHHOM
U3JI0’KEHUH, HCTIOJIb30BaTh COOTBETCTBYIOIIYIO CHUMBOJIHKY;

B) YBEpEHHOE  BIAJCHUE MATEeMAaTHYECKUMU 3HAHWSIMH ¥  HaBBIKAMH,
IPEe1yCMOTPEHHBIMU ITPOTrPAMMOM, YMEHUE TPUMEHSThH UX MPHU PEIICHUN 3a/1a4.

Coaep:xxanue nmporpaMmsbI

I.OCHOBHBIE MATEMATHUYECKUE ITOHATUSA U ®AKTHI
Apugpmemuxa, anzedpa u nauana ananiu3a

1. Harypanbusie uucna (N). IIpocteie u coctaBHble 4Hcna. /JleauTens.
Kparnoe. OOmuii Hanbomnpiuii genurenas. O01iee HauMeHbIIee KpaTHOE.

2. Ilpusnaku nenmumoctH Ha 2,3,5,9,10.

3. Lensie uncna (Z). Parmonaneueie uncna (Q), UX Cl0XeHHE, BHIYUTAHUE,
YMHOXk€eHUE U JeneHue. CpaBHEHHUE pallMOHAJIBHBIX YHCEN.

4. JleictButenbubie uyncia (R), ux mpencraBieHue B BHUJAE JACCATUYHBIX
TpOOeii.

5. M3oOpaxenuwe uucen Ha mpsiMoil. UMCIOBbIE MHOXKECTBA Ha MPSIMOM.
Moaynbs JEUCTBUTENBHOIO YHCA, €F0 TEOMETPUYECKUN CMBICI U CBOMCTBA.

6. YucnoBbie BeIpakeHHsS. BpipakeHus ¢ nepeMeHHbBIMH. DopMyIbl
COKpAIIEHHOTO0 YMHOKEHHSI.

7. Cremnenb ¢ HaTypaJibHBIM W pallMOHATBHBIM TOKa3zarensMu. Apudme-
THUYECKUI KOPEHb.

8. Jlorapudmsl, X CBOMCTBA.

9. OpHOWIEH U MHOTOYIEH.

10. MHuorouneH ¢ oaHO# nepemeHHoN. KopeHb MHOTOUIEHA.

11. TTonstue pynkuun. Criocoosl 3aaanust GyHkimuu. O0IacTh ONpeaeICHNUS.

12. T'paduk dyukaun. Bospacranue u yObiBaHUE (PYHKIUU; TEPUOTUIHOCTD,
YETHOCTb, HEYETHOCTD.

13. JlocTtaTouHoe ycioBue Bo3pactanus (yObIBaHus) (PYHKIINN HA TPOMEKYTKE.
[Tonsitue skcrpemyma ¢QyHkiuu. HeoOxomumoe ycioBHe 3KCTpeMyma
¢ynkuuu. JJoctatounoe ycinoBue s3xkctpemyMa. Hanbosbiiee u HauMeHblee
3Ha4YeHUs (PYHKIIMU HA IPOMEKYTKE.



14. OnpeneneHre U OCHOBHBIE CBOWMCTBA (PyHKUMN: JUHEHHOW Yy = kx + b,
KBaZpaTUYHON y = ax? + bx + ¢, crenenHoi y = ax™ (N - menoe 4ucio),
y = S, nokasatebHol y = a*, a > 0, norapudpmuyeckoit y = log, x, a >
0,a # 1, TpuroHomeTpuyeckux y = sinx, y = cosx,y = tgx,y = ctgx,
apu(METHUECKOT0 KOPHS Y = /.

15. YpaBuenue. Kopau ypaBuenus. [IoHsITHE O paBHOCUJIBHBIX YPABHEHUSIX.

16. HepaBenctBo, pemienne HepaBeHcTBa. [loHSATHE O paBHOCHUIIBHBIX
HEPAaBEHCTBAX.

17. CuctemMbl ypaBHEHUH.

18. ApudmeTtnueckas u reomerpudeckas nporpeccusi. Gopmyna n-ro uiaeHa u
CYMMBI N TIEPBBIX WICHOB IIPOTPECCHIA.

19. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

20. CuHycC 1 KOCUHYC CyMMBI 1 Pa3HOCTH JIBYX apryMEeHTOB ((hOpMyJIbI).

21. TlpeoGpazoBanue B mpou3BeAeHUE CyMM Sin @ * sin f§; cos a + cos .

22. IlpeoOpa3zoBanue B CyMMmy Ipou3BeJeHUN Sina -sinf; cosa - cosf;
sina - cos .

23. Ousnyueckuii ¥ TEOMETPUIECKUN CMBICI IPOU3BOTHOM.

24. llpousBoanble GyHKIMA Yy = sinx; y =cosx; y =tgx;, y=x% (a -
panmoHansHOe uncio); y = Inx; y = a* (a > 0).

T'eomempusn

1. Ilpsimas, nyd, OTpe3oK, JIoMaHasl; JUIMHA OTpe3Ka. YToJ, BeJWYMHa YIJa.
Beprtukansabsle U cMmexHble yribl. OKpyKHOCTb, Kpyr. IlapanienbHble
npsIMBbIE.

2. Bugasl cummeTpun.

3. TlpeobpazoBanue mogo0us M €TO CBONCTBA.

4. BekTopsbl, Onepanuy HajJ BEKTOpaMH.

5. TpeyronpHuk, ero MeauaHa, OMCCEKTpUCa, BHICOTA. Buabl TpEyronbHUKOB.
CooTHOIIEHUST MEXAy CTOPOHAaMH M YIJIaMH  OPSIMOYTOJIBHOTO
TPEyroJIbHHKA.

6. UeThlpexyroJbHUK: MapajuieJorpaMM, MPSMOYTOJbHUK, POMO, KBaapar,
Tpamneuus.

7. MHOrOYTOJBbHUK, €T0 BEPIIUHBI, CTOPOHBI, THarOHaJIH.

8. OxpyxHocth U Kpyr. Llentp, xopna, nuamerp, paauyc. KacarenmpbHas k
okpyxHocTH. [[yra okpyxaoctu. Cextop.

9. llentpanbHble U BIMCAHHBIE YTJIBL.

10. BnucanHble ¥ OMNHMCAHHBIE MHOTOYTOJIbHUKHU. [IpaBuibHBIE MHOIOY-

T'OJIbHHUKU.



11.

12.

13.
14.
15.
16.

17,

18.

19.
20.
21,
22,
23.
24,
25,

@opMyJibl IIIOIAIU: TPEYTOJbHUKA, MPAMOYTOJIbHUKA, MapajuiesiorpaMma,
Tpareuu.

JInuHa OKpY>KHOCTH W JUIMHA IyTM OKPYKHOCTH. PanmanHas mepa yria.
[Imomane Kpyra u miomaas CEKTopa.

OTHo1eHKe MmoMaeH Mo 100HbIX GUryp.

[Tnockocts. [TapannensHble U TepeceKaromuecs MIOCKOCTH.
[TapannenbHOCTh M NEPIEHIUKYIIPHOCTD MPSAMOU U MIIOCKOCTH.
JIByrpanHbie yriel. JIMHEWHBIM yroJ AByrpanHoro yria. llepriengu-
KYJISIPHOCTB JIBYX IIJIOCKOCTEH.

MHoOrorpaHHMKY, WX BEpIIUHBI, pedpa, TrpaHu, auaroHanu. Ilpsmas u
HaKJIOHHas MpU3Mbl; nmupamuabl. [IpaBunbHas npusMa U NpaBUJIbHAS MH-
pamuia. [IpAMoOyroyibHBIN MapaJIEICIUIIET.

durypsl BpalleHus: TWIMHAP, KOHYC, cdepa, map. Llentp, auametp, paauyc
cdepsl U mapa.

dopMmyna 06bemMa NPIMOYTOIBLHOTO HapalijIesIeUIe 1a.

@opMyIIbl TUIOLAAN TOBEPXHOCTH U 00bEMA MPU3MBI.

®opMyJIbI TUIOIIAIM TOBEPXHOCTH U 00beMa TUpPaMU/IbI.

@opMyibl TIOIAAN TOBEPXHOCTH U 00bEMA LIMJIMHAPA.

dopMyIibl TUIOMIAAN TIOBEPXHOCTU U 00beMa KOHYCA.

dopmyna oobema 1apa.

®dopmyna maomaau chepsl.

II. OCHOBHBbIE ®OPMVIJIbI U TEOPEMbBI

Anzebpa u nauana ananusza

=

© Nk WD

10.
11.
12.

CnoiictBa ¢yHkiuu y = kx + b u ee rpaduk.
. K
CBoiicTBa QyHKIUU Y = —mnee rpaduk.

CaoiictBa QpyHkuun y = ax? + bx + ¢ u ee rpauk.

dopMyira KopHEH KBaAPAaTHOTO ypaBHCHUS.

Teopembl Buera (psimast u oOpaTHasi).

Paznoxenune KkBapaTHOTO TPEXWICHA HA TMHCHHBIC MHOKHUTEIIH.
Jlorapudm mpousBeeHus, CTENICHH, YaCTHOTO.

dopmya nepexojia 0T OJHOTO OCHOBaHUs joraprudma K Ipyromy.
Omnpenenenre u cBOMCTBA QYHKIMM Y = Sin X, Yy = COS X U UX rpaduKH.
Omnpenenenure u cBoicTBa GYHKIHMN y = tg X,y = ctgx U ux rpaduKH.
Peurenue ypaBHenuii Buja: sinx = a, cosx = a, tgx = a.

DopMyIIbl IPUBEICHUS.



13.

14.
15.
16.
17.

3aBUCHUMOCTh MEXAY TPUTOHOMETPUUYECKUMHU (PYHKLIHAMU OJHOTO U TOTO
KE apryMeHTa.

dopmysa KOCHHYCa pa3HOCTH JBYX apryMEHTOB.

@opMyJIbl TAHT€HCA CYMMBI U pa3HOCTH JIBYX apIyMEHTOB.
Tpuronomerpuyeckue GyHKIMHU JBOHHOIO U IOJOBUHHOIO apryMEHTA.
@opMyabl CyMMBI «N» WIEHOB apU(PMETHUYECKOM U TE€OMETPUUYECKOU
IIPOTPECCUM.

T'eomempus

> wh e

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

CgoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.

CBoiicTBa TOYEK, PaBHOYJAJICHHBIX OT KOHIIOB OTPE3Ka.

[Tpu3HaKy mapaaaeTbHOCTH MPSMBIX.

CymMma yrmoB TpeyronbHHKa. CyMMa BHYTPEHHHX VIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA.

CBoiicTBa cpeJHUX JIMHUN TPEYTOJIbHUKA U TPaIlelUU.

[IpusHaku napasnienorpaMma.

OKpy>XKHOCTb, OITUCAaHHAST OKOJIO TPEYTOJIbLHUKA.

OKpy>XHOCTb, BIIMCAHHAS B TPEYTOJILHUK.

KacartenbHast K OKpYKHOCTH U €€ CBONCTBA.

. I3MepeHune yrna, BHMCaHHOTO B OKPY>KHOCTb.

. [Ipu3Haku paBeHCTBa TPEYTOJIbBHUKOB.

. [Ipu3Haku moo0us TpEeyroJbHUKOB.

. Teopema o GucceKTpHCe yIiia TPEYroJIbHUKA.

. Teopema O TEpHEHAUKYJAPE, OMYLIEHHOM W3 BEPILIUHBI MPAMOTO yria

TPEYTOJIbHHKA.
Teopema ITudaropa.

Teopema KOCHHYCOB.

Teopema CuHyCOB.

@opMyJIbl TUIOIIALEH NTapaIIeIOrpaMMa, TPEYTOJIbHUKA, TPACLUH.
dopmysia pacCTOSHUS MEXAY IBYMs TOYKAMH IUIOCKOCTH. YpaBHEHHE
OKPY’KHOCTH.

[Ipu3Hak nmapajuieIbHOCTU NPSAMOM U IIIOCKOCTH.

[Ipr3Hak napayIeabHOCTH IIIOCKOCTEN.

TeopeMsl 0 IEPIIEHAUKYIIIPHOCTH IIPSMOU U IIJIOCKOCTH.
IleprieHIMKYISPHOCTD ABYX INIOCKOCTEM.

TeopeMsl 0 TapayIETbHOCTH U NIEPIICHAUKYIIIPHOCTH IIJIOCKOCTEM.
Teopema 0 Tpex NepreHAUKYIAPAX.



III. OCHOBHBIE YMEHUA 1 HABBIKU
AbOumypuenm 0011cen ymemp:

1. IlpousBoauTs apupMeTHUECKHE AEUCTBUS HA/l YNCIaMHU, 3aJaHHBIMU B BUJIE
JECSTUYHBIX U OOBIKHOBEHHBIX Ip00eil; ¢ TpeOyeMOi TOUHOCTHIO OKPYTJIATH JIaHHBIC
YHUCJIa ¥ PE3YNIbTAThl BBIYMCICHUM.

2. IlpoBomuTh TOXIECTBEHHBIE MpPeoOpa30BaHUSI MHOTOWIEHOB, JApoOeH,
CoJep KalllUX IEPEMEHHBIE, BBIPAXKCHUM, CONEpKAIIMX CTEICHHbIC, II0KA3aTEIbHBIC,
Jorapu(pMHUUECKUE U TPUTOHOMETPUYECKUE (PYHKIUH.

3. Ctpouts rpaduky JUHEHHON, KBAAPATUIHOMU, CTETICHHOM, IMOKa3aTEIbHOM,
Jorapu(MHUUEcCKOd W  TPUTOHOMETPUYECKHX (yHKUMH, a Takke (QyHKUMH
COZIEPKAIINX MOYJIb.

4. PemaTh ypaBHEHUs U HEPABEHCTBA NEPBOM U BTOPOMl CTENEHEN, YpaBHEHHUS
Y HEPABEHCTBA, IPUBOJISIIMECS K HAM; PEIIaTh CUCTEMbI YPABHEHNW ITIEPBOM U BTOPOU
CTENeHH W npuBojsmuecs K HUM. Croga, B 4aCTHOCTH, OTHOCSATCSI YPaBHEHHUs H
HEpaBEHCTBA, COJEpIKaIlMe CTEIEeHHbIE, IOKa3aTejabHble, JOTapUPMUUECKHE U
TpUroHoMeTpuuyeckue (pyHkuuu. PemaTth ypaBHEHUS W HEpPaBEHCTBA, COJECpPIKaIIUE
paavKaIbl U MOIYJIH.

5. Pematp 3a1aun Ha COCTaBJIEHNUE YPAaBHEHUI U CUCTEM YpPaBHEHUM.

6. M3o0Opaxarb reoMmeTrpuueckne QUIypbl Ha YepTeKe W MPOU3BOIUTH
MIPOCTENIINE TTOCTPOCHUS Ha IIJIOCKOCTH.

7. Hcnonb3oBaTh T'€OMETPUYECKHUE TMPEACTABICHUS TMPU PELICHUU aj-
reOpandeckux 3afad, U METOAbl anreOpsl M TPUTOHOMETPUM - TPU PELICHUU
r€OMETPUYECKHX 3a/a4.

8. IlpoBoauTh Ha TUIOCKOCTH OMEpallMd HaJ BEKTOpaMHu (CIOXKEHHE H
BBIYMTAHNE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHUCIO, CKAIAPHOE NPOU3BEICHUE
BEKTOPOB) U MOJB30BATHCS CBOMCTBAMU ITUX OIEPaIIUiA.

9. Tlonp30oBaThCSl MOHATHEM MPOW3BOAHON TPHU HMCCIEAOBAaHWU (DYHKIIMK Ha
BO3pacTaHue (yObIBaHUE), HA SKCTPEMYMBI IPU MOCTPOEHUU TpahUKOB HYHKLIHUM.

Jlureparypa

1. MopakoBuy, A.I'. Anrebpa W Hayaja MareMaTU4yeckoro asamuza. 11:
y4eOHUK sl o0mieoOpa3oBar. opr. (0a30BbIM U yriayOJEHHBIM ypOBHM): B 2 4. /
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—319 c. — ISBN 978-5-346-04652-3.

2. Amumos, III.LA. Anrebpa uw Hayama maremarmdeckoro anammsa. 10-11
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M.B. TkaueBa — M.: [Ipocsemenune, 2020. — 464 c. — ISBN: 978-5-09-077925-8
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4. bammako, M.MI. Marematrka: y4eOHHWK IJisi CTYH. YUPEKICHUU CpEI.
npod. obpazoBanus / M.U. bammakos. — 8-¢ uzn., crep. — M.: Akagemus, 2021. —
256 c. — ISBN 978-5-0054-0561-6.

5. TI'ycer, B.A. Maremaruka ais npodeccuil U CrenralbHOCTEH COIMaIbHO-
SKOHOMHUYECKOTO TNpoduiisa: y4eOHHMK HJisi CTyd. YUYpPeXKICHHH cpea. mpod.
obpazoBanusi / B.A. I'yces, C.I'. I'puropses, C.B. UBonruna. — 5-e u3m., crep. — M.:
Axanemus, 2020. — 416 c. — ISBN 978-5-4468-9248-8.

6. PpiBkuH, A.A. COOpHHMK 3aJad 1O MaTeMaTHKE C PEHICHUAMU IS
noctynaromux B By3bl / A.A. PeiBkuH, E.b. Baxosckuii. — 3-e uz ., ucnp. u gom. — M.:
OHUKC 21 Bek: Mup u O6pazoBanue, 2003. — 544 c. — ISBN 5-329-00766-6, 5-
94666-080-2.

7. COOpHHMK KOHKYPCHBIX 3aJa4 110 MaTEeMaTUKE JIsl MOCTYIAOMIUX B BY3bI /
B.M. T'oBopoB [u ap.]. — 3-e. u3a., ucnp. u gon. — M.: OHUKC 21 Bek: Mup u
O6pazoBanue, 2003. — 479 ¢. — ISBN 5-329-00714-3.

[IporpamMma yTBep)kJeHa YUYEHbIMM COBETaMHU WHCTUTYTOB U  (DaKyJIbTETOB
yHHUBEpcUTeTa U coriacoBaHa ¢ OTneiaoM MO OpraHU3alUd IpHUEMa Ha OCHOBHBIE
oOpazoBarenbHble nporpamMmbsl CIY.

HauanbHuk oTAena no opranu3anuy npuema
Ha OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMBI,

7

OTBETCTBEHHBIN cekpeTapb LleHTpanbHOM ' Py
o L ¢ Ve (:,(. S
npueMHoi komuccuu CI'Y (hete ~ 7 C.C. Xmernes



