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OO0 ue noJI0KEeHUus

ITporpammMa cocrapjieHa Ha OCHOBE JEHCTBYIOMIMX y4e€OHBIX MPOrpamM I10
anrebpe ¥ Havyaly aHanu3a st 001meobpa3oBaTebHbIX MWKOI. [Tpy moAroToBke K
5K3aMEHy OCHOBHOE BHUMAHHWE CJIe[lyeT YJEJIWTh BBISBICHUIO CYLIHOCTH
MareMaTHYeCKUX 3aKOHOB U sIBJIEHHI, YMEHHIO UCTOJIKOBBIBATh MaT€MaTHYECKHIA
CMBICJI BEJIMYMH M IOHSATHH, a TaKkKe YMEHHIO HPUMEHATh TEOPETHYECKUM
MaTepHall K peLIeHHUIO 3a1a4.

[IporpaMma mpeaHasHaueHa Ul BCTYHNHMTENBHBIX 5K3aMeHOB Ha 2023-
2024rr.

dopma npoBeieHHsI IK3aMeHa
[TuceMeHHBIM 5K3aMeH Mo ajirebpe W Havyany aHaau3a. MakcuMaiabHOE
koauyecTBo 0ayuios-100.
Cojaeprxanue nporpamMmsl
OcHOBHBbIE MATEMATHYECKHE MOHATHA U (PAKTHI

1. Harypansubie uncna (N). [Ipoctsie u cocraBHble uncia. Jlemurens, KpaTHoe.

O6mmit Haubonbui neuTens. O0I1ee HauMeHbllee KpaTHOE.
2. IIpusnaku genumocTy Ha 2, 3, 5, 9, 10.

3. Lensle uncaa (Z). Panuonansubie uuciaa (Q), MX CIIOXKEHHE, BBIYATAHUE,

yMHOKeHHe U feneHre. CpaBHEHUE pallMOHAJIbHBIX YUCEIL.
4 JlefictBuTenbHble uncna (R),ux npejacrasieHue B BUE AECITHYHBIX IPOOEH.

5. Uzobpaxenune yucen Ha NpsAMOH. Moaynab JeWCTBUTEIBHOIO 4YHCIA, €ro

reOMETPUUYECKUAN CMBICIL.

6. UncinoBble BeIpayKeHHsl. BbipaxkeHus ¢ nepeMeHHbIMU. PopMyIibl



COKpAIIE€HHOI'0 YMHOXXCHUSI.

7. CteneHsb ¢ HaTypaJIbHbIM U pallMOHAJIbHBIM I1OKa3aTeJICM.

ApudpmeTnyecKkuil KOpeHs.

8. Jlorapudmbl, HUX CBOMCTBa: OCHOBHOE JIOrapU(pMUUECKoe TOXKIECTBO,
norapugm Mpou3BeieHus], 4acTHOro, crenenn. Gopmyra nepexoja oT orapupma

10 OJTHOMY OCHOBAHHUIO K JIorapudmy 1o ApyroMmy OCHOBAHHUIO.

9. OpgHousneH u MHOrowieH. MHorousieH ¢ oaHoi nepemeHHoi. KopeHpb

MHOr'o4JjieHa Ha IIpUMeEpe KBa/[paTHOI'O TPpEXYJICHA.

10. YpaBHenue, kopuu ypaBHeHus. [loHsiTHe 0 paBHOCUIIBHBIX ypPaBHEHHSIX.
@opmysa KOpHEHM KBaApaTHOro ypaBHeHus. Pa3nokeHue KBagpaTHOTO TpeXusieHa

Ha JIUHEWHbIe MHOXUTeIH. Teopembl Buera.

11. HepaBenctBa. CBoOiCTBa 4YMCIIOBBIX HepaBeHCTB. PeleHue HepaBeHCTBa ¢
onHoM mnepemMeHHoM. [loHsiTHe O paBHOCHIBHBIX HepaBeHCTBax. (CUCTEMBI

yPaBHEHHI 1 HEpaBeHCTB. PellieHue CUCTeMBbl.

12. Tlonsitue ynxumu. CrocoObl 3amanus (GyHkuuu. OO0nacTe onpeneneHus,
MHOXeCcTBO 3HaueHUW O(yukuuu. [lonstre o6 oOpatHoit GyHkumuu. CroxHas

GbyHKIHS.

13. I'paduk dynkiuu. Bospacranue u yObiBaHHEe (GYHKIHH; NEPHOTUIHOCTD,

YCTHOCTh, HEYECTHOCTh.

14. Onpenenenue 1 OCHOBHBIE CBOMCTBA (DYyHKIIHIA: TUHEHHOW Y = ax + b,
v . 2 ~ o n — v
KBaZlpaTUYHOHN y = ax“+bx+c, ctreneHnoit y = ax"*(n€N), y = kX, mokazarenbHO
y = a*, (a >0), norapudMuueckoii, apupMeTHIecKOro KOpHs y = VX, HX TpaduKH.

[Ipocreiimue npeoOpa3zoBanust rpaduka GyHKIIUH.



15. Apudmernyeckas u reomerpudeckasi nporpeccuu. ®opmyna n-ro 4ieHa u
CYMMBI IIEPBBIX N 4YIEHOB apudmeTnyeckoit nporpeccuu. @opMyia n-ro uieHa u

CYMMBI IIEPBBIX N YJIEHOB N'€OMETPUYECKON MPOTPECCHH.

16. Onpenenenne u cBoiicTBa GPyHKIHUN y = Sin X, y =cos X, y = tg X,
y = ctg X u ux rpaduxu. Popmyibl NpUBeAEHHUs. 3aBUCHMOCTH MEX/TY
TPUTOHOMETPHYECKUMH (DYHKLUSAMH OJJHOTO M TOTO K€ apryMeHTa.

Pemienne ypaBHeHuii BuJa sin x =a, cos X =a, tgx=a.

17. CuHyc u KOCHHYC CyMMbl M DPasHOCTH [ABYX apryMeHTOB ((opMyJibr).
Tpuronomerpuyeckue GyHKIUH ABOHHOIO apryMeHTa.

[IpeobpazoBanue B mpousBeieHre CyMM sina + sinf; cosa + cosp .

18. Onpenenenue NpoU3BOIHOM, ee HU3HYECKUI 1 TeOMETPUUECKHI CMBICI,
ypaBHEeHHUE KacaTelbHOU K rpaduky GyHkuuu. [IpousBoanas cymmsl,
NPOU3BE/ICHNUS, YACTHOIO ABYX QyHkuuil. [TponusBoaubie GynKImii :

y =sinx; y=cos x; y=gxy=ecgxyy=x%y=log. x.

19. Jlocrarounoe ycnosue Bospactanust (yObiBaHus) GYHKIUU Ha TIPOMEXYTKE.
Ilonsitne  skcrpemyma  ynkimu.  HeoOxomumoe — ycioBue — 9KcTpeMyMa
¢yukuuu(reopema depma)./locTaTouHOE YCIOBHE SKCTPEMYMA.

Haunbosnbiiee u nanMenbliee 3HaYeHHs QPYHKIUM HA TIPOMEXYTKE.

20. Touku 1 npsivble. B3auMHOe pacrosioxkeHue ToUeK | NPSAMBIX Ha IIIOCKOCTH.

Otpesok, jumna orpeska. JIyd. Yron, Bennunna yria. IlapannensHsle HpsiMble.

BepTI/IKa.HBHBIG " CMCIKHBIC YTJIBI. HepneH}menﬂprle I[IpsIMBIE.

21. Tpeyronbruk. [IpusHaku paBeHcTBa TpeyronbHUKOB. Menana, GuCcCeKTpHCa,

BBICOTa TPEYroJIbHUKA. CsoiicTBa paBH06e)1peHHbe TPEYIrOJIbHUKOB.

22. TlpusHaky napamienbHOCTH IpsimMbiXx. CyMMa yIiioB TPeyroibHUKA.

Bremnue yrier Tpeyronsauka.

23. IlpsiMoyrosibHBIE TPEYTrONbHUKH. PaccTosIHUE OT TOYKHU 10 MPSIMOIA.



Paccrosinue MECXAYy MapajlJieJIbHbIMH  [IPAMBIMHA. CBolicTBa TOYECK, PpaBHO

YAQJICHHBIX OT KOHLIOB OTPE3Ka.

24. OkpyxHOCTb. OKpYKHOCTb, OIUCAHHAsI OKOJIO TpeyrojbHUKa. KacarenbHas

K OKPY>KHOCTH U ee CBOHUCTBO. OKPY)KHOCTh, BIIUCAHHAsl B TPEYTOJIbHUK.

25. YerslpexyronbHuku. llapamremorpamm, Mpu3Hakud Mapajjiejaorpamma.

[TpsiMmOoyTroJIbHHUK, pOMO, KBaApar, TpareLus.

26. Teopema Iludaropa, crnenctBust u3 Teopembl. COOTHOLIEHHS MEXIY

CTOpOHaMHu H yriiaMi B IIPAMOYI'OJIbHOM TPEYTOJIbHUKE.

27. JlexapTOBBI NIPSIMOYTOJIbHBIE KOOPAMHATHI Ha TIOCKOCTU. DopMyiia
pPacCTOSIHHSI MEXJy JABYMsSI TOYKAMU IIJIOCKOCTH. YpPaBHEHUE OKPYKHOCTH.

YpaBHeHHE NPSIMON.

28. Ilpumepsl mnpeoOpazoBanusi (Guryp (JBUKEHHE: CHUMMETPHH, IIOBOPOT,

napaiesbHbIN MepeHoc).
29. Bexropsl. Onepauuu HaJl BEKTOPaMHU.

30. INpeobpazoBanue noaodus. [logodbue guryp. [pusnaku nogodus

TPeyroJIbHUKOB.
31. LlenTpanbHble yIJibl U YIUIbl, BIUCAHHBIE B OKPYKHOCTb.

32. Pemenue TpeyrojJbHUKOB. TeopemMbl KOCHHYCOB ¥ CHHYCOB JJISI

TPeyroJIbHUKA.

33. Jlomanasi, MHOrOyrojbHUKH. [IpaBuiibHbIE MHOTOYT'OJIBHUKH.
BrivcanHble ¥ OnMUCaHHBIE OKPY)KHOCTH IMPaBUJIBHBIX MHOTOYTOJbHUKOB. JliHMHa

OKPY>XXHOCTH U JJIMHA OYTI'U. PanunanHas MEpa yriia.

34.Ilonarue momaau mnpocteix Guryp. dopmynbl IUIOmAAM: KBajaparta,

[IpsAMOYTOJIbHUKA, ITapajiiejiorpaMmma, TpeyrojibHuKa, Tparceiuu.



35. ITnomaau nogobHeix duryp. [Lnomans kpyra, riomaib ceKTopa.

36. Toukwu, MpsiMbIE U IJIOCKOCTU B pocTpaHcTse. Ilepecekarommecs,
napajulelibHble U CKpeluBaroimecs npsimele. Ilepecekaromnpecss u napauieibHbIe
npsiMass ¥ IUIOCKOCTb, IPU3HAK MapajjleJIbHOCTH MPAMOM U IUIOCKOCTH.
[lepecekarompiecss U napajulejbHble IUIOCKOCTH, NPU3HAK MapalIeIbHOCTH IBYX

IUIOCKOCTe. B3auMOCBsI3b ImapauieJIbHOCTHU MPAMBIX U IJIOCKOCTEH.

37. IleprieHAUKYISPHOCTD MPSIMOM U MJIOCKOCTH, MIPU3HAK IIEPIEHIUKYIIPHOCTH
MpSMON ¥ IUIOCKOCTH. Teopembl O NapalielbHOCTH W IEPIEHIUKYJISIPHOCTH
HPSAMBIX U IUIOCKOCTEW. IleprneHauKynsp M HakKIOHHAs K IJIOCKOCTH, MPOCKIIHS
HAKJIOHHOW  Ha  IUIOCKOCTh.  Teopema 0  Tpex  MepIEHIUKYISIpax.

HCpHeH}lI/IKyHHpHOCTb HHOCKOCTCFI, IIpU3HaK NEPHEeHAUKYJISIPHOCTU IJIOCKOCTEH.

38. Paccrosinie OT TOYKH JIO IUIOCKOCTU. PaccrositHue Mexay IpsSMoOd Hu
napajuielbHOW  edl  miuockocThio.  PaccrosiHme  Mexay — mapauielbHBIMH
IUTOCKOCTSIMH. PaccTrosiHue Mexay NpsMbIMHU.

39. Yron Mexay mpsiMbIMUA. YTOJI MEXKAY NPSIMON U IUNIOCKOCTBIO. YTOJ MEXKIY

IUIOCKOCTSIMH. JIByrpaHHbIe yriibl. JIMHEHHbIN yros AByrpaHHOIO yIja.

40. MuororpanHukd. VX BepuimHbl, pebpa, rpaHu, auaroHaiau. IIpsmele u
HAKJIOHHBIE MPU3Mbl U upaMu/ibl. [IpaBuinbHas npusma U npaBUiIbHAs HPaMUJIA.
[Tapayutenenunens;, ux  cBoiictBa.  [locTpoeHne — MIIOCKUX — CeYeHHH
MHOT'OTPaHHUKOB.

41. ®urypsl BpallleHHs: THWIUHAP, KOHYC, chepa, wap. Llentp, quamerp, paguyc
cheppl u mapa. KacarempHasi mockocTh K chepe. CeueHus Tesl BpalleHHs
TUTIOCKOCTSIMH, MePIeHIUKYISIPHBIMU OCH Bpaulenus. MHOrorpaHHUKH, BIIMCAHHBIE
B TeJIa BpAIlleHUsI U OIMMCAHHbIE OKOJIO HUX.

42. ®opmyiia o6bema nmapaiesnenune/a.
43. ®opmyIibl TUTOLIAAN TOBEPXHOCTH U 00beMa IIPU3MbL U ITUPAMHU/IBI.
44, ®opmyItbl TUTOLIAIM TOBEPXHOCTH U 00beMa LIMIIMH/PA U KOHYCA.

45. ®opmysl 06beMa 11apa U IIoaan chepsl.



KpuTepuu omeHoK 1no ajaredpe u Ha4a/y aHAJIu3a Ha

BeTynuTeasHom k3amene B CKI'MHU (I'TY) B 2023r.

B 2023 rojy Ha NHCbMEHHOM BCTYITHTEILHOM 9K3aMeHe 110 ajiredpe u Havaiy
aHanu3a adUTypHeHTaM Tpejyiaraercs pemuth 10 npuMepoB U 3ajad,
CrPYNIIMPOBAHHBIX B 2 4acTH: 4acTh | U 4acThb 2.

BricTaBieHre OLEHOK MPOU3BOIUTCS 10 CIAEAYIOIIHM KPUTEPHSIM:

B vacrm 1:
- Ka)J10€ BEpHO pellieHHoe 3a1aHue 1-3ouenuBaercs B 8 0aIoB

( Bcero 24 Ganna),

- KaXI0€e BepHO pelleHHoe 3a1anue 4-7 oneHuBaercs B 9 6aion

( Bcero 36 6aios).

B yacTu 2:

- 3ananue & ouenuBaercs B 10 Oamios,
- 3amanue 9 onenuBaercs B 10 6annos,
- 3aanue 10 onennBaercs B 20 0amios,

MaxkcumaibHoe dnciio 6asmios -100.
Ecnu B pelieHue ecTb OIIMOKH, TO:
- 33 KQX/IyIO OMUCKY cHEMaeTcs 1 Oa;
- 33 BBIYMCIIUTENILHYIO OIIMOKY cHUMaeTcs 2 Oaia;
- 3a rpyOyro ommbKy cHUMaeTes 3 Gaa.
Eciu pereHye 3aianusi Hauato, HO, He OBEICHO 110 KOHIIA, TO 3a Ka/[bIi BEPHBIH

JIorduecKui mar jgobasisiercst 1 6a.

[Tpencenarens npeAMETHON KOMUCCHH \P5 O‘”%)Mt)”’ / Basuesa JL.T./

10 MaTeMaTHKe, KaH/.(hu3.-MatT. HayK, 0Ll



OcHoBHBbIE YMEHHHA H HABbIKH

3K3aMeHyIOLHHfICH JOJKEH YMETh BBIABJIATH CYHIHOCTD MaTeMaTHYCCKUX
q)OpMyII, 3aKOHOB H HBJ'IGHHﬁ, HMCTOJIKOBBIBATH MATEMATHYECKUM CMBICII BEJIUYUH U

HOHHTHﬁ, a TaxKXKe IPpUMCHATH TeOpeTI/I‘IeCI(Hf/'I MaTepuall K pelIeHHIo 3a1a4.

[Ipencenarens npeAMETHON KOMUCCHH

10 MaTeMaTuKe, KaH/.(hpu3.-MarT. HayK, JOLL. qj% 0/5 L%///‘ / Bazuesa JL.T./



