


COJIEP)KAHUE

[Iporpamma pazpadorana Ha ocHoBe PI'OC cpennero odiero oopazosanus. B neprom
paszzese IporpaMMbl TIEPEUNCICHBI OCHOBHBIC MATEMATHUECKHE MIOHATHS, KOTOPBIMHU JIOJIKEH
BJIAJICTh MTOCTYIAOIIHI. Bo BTOpoM pasnene yka3aHo, KaKve HaBBIKH U YMEHHSI TPEOYIOTCS OT
MOCTYMAIOMIETO JUIsI PEIICHUs YK3aMEHAIMOHHBIX 3a]1a4, JOCTATOYHO YBEPEHHOTO BIIAJCHHUS
TEMU TOHATHSIMHU U CBOMCTBAMH, KOTOPBIC TICPEYUCIICHBI B HACTOSIIICH IMporpaMMme.

1. Ocnognvie mamemamuueckue nonamus u Qpaxkmol
Apugpmemuxa, anzeopa u nauana ananiuza

1. HatypanbsHble uncia, palioHaIbHBIC U UPPAMOHATIBHBIC YUCIIA, UX CPABHCHUE
U JielicTBUe HaJ HUMU. UTCHHUE M 3alUCh HATYpPaIbHBIX, PAlMOHAIBHBIX H UPPAITMOHATBHBIX
gyucesn. CpaBHEHUE JEHCTBUTENBHBIX YKcen. CloKeHHe, BHIUNTAHUE, YMHOXKEHUE U JICJICHHE
JCHCTBUTEIIBHBIX YHCE]I.

2. JlenuMoCTh HaTypajdbHBIX 4Hceld. JlenuTens U KpaTHOE HATYpajJbHOIO YHCIA.
UetHble u HeueTHble uncna. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10. JleneHue ¢ ocTaTKOM.
[IpocThie U cioxHBbIE yucia. Pa3nojkeHWe HATypallbHOTO YHUCJa Ha MPOCThIE MHOXKUTEIH.
HauGonpuuit oOuuit genuress, HauMeHbllee o0Iee KpaTHoe.

3. OO6bIkHOBeHHBIE IpoOu. CpaBHEHHE OOBIKHOBEHHBIX JIpobeit. [IpaBuibHas u
HenpaBwibHas JpoOb. Llemas u npoOnas wacth uymcina. OCHOBHOE CBOMCTBO ApPOOH.
Coxkpamienue apob6eit. Cpennee apudpmeTnaeckoe HeCKOJIbKuX uncena. OCHOBHbBIE 3a/layd Ha
NPOIIEHTHBIE BhIuucieHus. [Iponopuuu.

4, Crenenp ¢ HaTypajJbHbBIM M pAIMOHAIBHBIM IIOKa3aTEJEM, €€ CBOICTBA.
OmnpeneneHue KOpHs N-0¥ cTeneHu apudmeTndeckoro KopHsa. CBOMCTBa KOPHEH.

5. OnHouneH W MHorowieH. JleWcTBua Hajg HUMHU. DPOpMyIbl COKpPAIIEHHOIO
YMHOKEHUS.

6. MHorouneH ¢ oqHou nepemeHHon. KopHu KBaipaTHOro TpexuieHa.

1. PanmonaneHnsle, MppalHOHAIBHBIE, CTCIICHHBIE, IIOKA3aTeNIbHBIE,
norapuMUYECKUe,  TPUTOHOMETPUUYECKUE  BBIPAXKEHUS W WX  TOXKICCTBEHHBIC

npeoOpazoBanus. OmpeneneHrne W CBOWCTBA Jorapudma, TPUTOHOMETPHUECKUX (DYHKITHIA
(cuHyCa, KOCMHYca, TaHTeHca, KoTaHTeHca). COOTHOMICHUS MEXy TPUTOHOMETPHUCCKUMU
GYHKIUSAMU.

8. [Torstne ¢ynkmuu. Cmocobsl 3amganus (yskmuu. OOmacTe ONpeeIeHus,
MHOeCTBO 3HaueHNH PyHKIMU. OOpaTHbIE QYHKIUH.

Q. I'padux ¢ynkmuu. Bospacranme wu yObiBawe (YHKIHH; MEPUOIUIHOCTD,
YETHOCTh, HEYCTHOCTH (DYHKITHH.

10. Hocrtatounoe ycnoBue Bo3pacTtanus (yObIBaHWs) (YHKIIUA Ha TPOMEXYTKE.
[lonsitue sxcrpemyma ¢yHkiuu. HeoOxoammoe ycinoBue skcTpemyma (pyHKuuu (Teopema



®epma). [octaTouHoe ycnoBue SKcTpemyma. HauOonblliee W HauMeEHbIIEE 3HAYCHHE
(YyHKIMU HA IPOMEKYTKE.

11. OnpenencHue M OCHOBHBIE CBOWMCTBa (QyHKumii: y=Kkx+b, y=ax’+bx+c,
y=ax" (nez), y=a* (a>0), y=log,x(a>0), y=sinx, y=cosx, y=tgx, y=ctgx.
OOpatHble TPUTOHOMETPUYECKUE (DYHKIIUH.

12.  VYpaBuenue. Pemenue ypaBHeHU, KopHU ypaBHEeHUs. [IoHSATHE O paBHOCUIIBHBIX
YpaBHEHUSIX.

13. HepaBencrsa. Pemienue HepaBeHCTB. [IoHsTHE O paBHOCHIIBHBIX HEPABEHCTBAX.

14. Cucrema ypaBHEHUI U HEPABEHCTB. PelieHne cucTeM ypaBHEHU U HEPABEHCTB.
KopHau cucremsl. PaBHOCUIIBHBIE CHCTEMBI YPaBHEHUI.

15. MHcnonb3oBaHue ypaBHEHHI, HEPABEHCTB U UX CHCTEM B PEIIEHUH TEKCTOBBIX
3a/1au.

16. Apudmernyeckas U reoMeTpuYecKas Mporpeccuu 1 ux cBoiictea. ®opmyna N-ro
YJIeHa U CyMMBbI MIEPBBIX I YWIEHOB IPOTPECCHIA.

17.  ToxnaecTBeHHbIE TPEOOPA3OBAHUS TPUTOHOMETPUUYECKUX BBIPAKEHU.

18. Ompenenenue npousBoaHOM. [Ipon3BoAHBIE CYMMBI, TPOU3BEAEHUS, YACTHOTO U

byHKIMIA: y =kx+b, y:ax, y =ax" (ne2), y:Iogax,y:sin X,y =C0SX,y=tgx.
19. Omnpenenenne mepBooOpa3HOil (GYHKIMH W ONpPEICIEHHBIA  HHTErpall.
Hcnions3oBanue OIIPCACICHHOIO UHTCI'paJia IJIsI BBIYUCIICHUA Hﬂomaﬂeﬁ.

20. Ompepenennie BEpOSTHOCTH CIyYallHON BEJIMYMHBI, HarOOIee MPOCThIE CIIOCOObI
pacyeToB BEPOSITHOCTEM.

TI'eomempusn
1. [Ipssmast, my4, OTpe30K, JiOMaHas; JJIMHA OTpe3Ka. YTOoJ, BEJIWYHMHA YIJIa.
BeprukanbHbie u cMexHble yriael. [lapamiensHble TpsiMble. PaBeHCTBO M mojobwue
reoMmetrpudeckux Guryp. OTHOIEHUE TUIoaAeii moJ00HBIX QUryp.

2. [Tpumepsl mpeoOpa3zoBaHus TEOMETPUUIECKUX QUTYP, BUABI CHMMETPHUH.
3. MHoOTOYyTOoNbHUK. BepIIMHBI, CTOPOHBI, TUATOHATN MHOTOYTOJIbHHKA.
4. Tpeyronsuuk. Ero wmenunana, OuccekTpuca, BBICOTa, WX CBOWCTBa. Bumbl

TPeyroibHUKOB. COOTHOLIEHUS MEXKIYy CTOPOHAMH M  yINIaMH  OPSIMOYTOJIBHOTO
TPEYTroJIbHUKA.

d. UeThlpeXyroiabHUK: MapajulesiorpaMM, MPSIMOYTOJIbHUK, poMO, KBajapar,
Tparenus; X OCHOBHBIE CBOMCTBA.

6. OxkpyxHocTh U Kpyr. LlenTp, xopma, nuamerp, paauyc. 3aBUCUMOCTb MEXIY
OTpe3KkaMH B OKpykHOcTH. KacarenpHas K OkpyxkHOCTH. Jlyra okpyxHocTu. Cekrtop.
CermeHr.

1. [{enTpanbHbIEC U BOIMCAHHBIE YIJIBI, UX CBOMCTBA.



8. @opMyJIbl IIIOMIA/IEH TEOMETPUUECKUX (PUTYD: TPEYTOIbHUKA, TPSIMOYTOJIbHUKA,
napajujienorpaMmma, Ksajapara, pomoa, Tpanerum.

9. JImrHa OKpYKHOCTH U JJIMHA AyT'U OKpYKHOCTH. Pannannas mepa yria. [Lnomans
Kpyra ¥ IUIOLaab CEKTOpa.

10. ®opmynsl paguyca, BIUCAaHHOM OKPYXHOCTHM B TPEYroJbHUK U pajuyca,
ONMMCAHHOM OKPY>KHOCTH BOKPYT TPEYTOJIbHHKA.

11. KacarenbHas K OKpY>KHOCTHU U €€ CBOICTBA.

12.  IInockocts. [TapannenbHble U nepeceKaronuecs MIOCKOCTH.

13. [lapannenbHOCTh NPSMOM U MIOCKOCTH.

14.  Vrona npsimoii ¢ miiockocThio. [lepneHaAnKyIsp K MIOCKOCTH.

15.  JIByrpanusbie yruibl. JIMHEWHBIN yroyl ABYrpaHHoro yria. llepneHaukynspHOCTb
JBYX IIJIOCKOCTEM.

16. Mpmuororpannuku. Mx BepiiuHbl, pedpa, rpanu, nuaronanu. [IpsMas 1 HakJIoHHas
npusMmsbl. [Tupamuna. IlpaBunbHas npusma u npaBuiibHas nupamuaa. [lapannenenunenpl, ux
BUJIBI.

17. ®urypsl BpalmieHus: IUIUHIP, KOHYC, cdepa, map. LleHtp, nuamerp, paauyc
cdepsl u mapa. [Inockocts, kacaTenbHas k cdepe.

18.  ®opmyisl muomaaeil moBepxHocTel 1 00bEMOB PU3MBI, MHPAMUIbI, IUIUH/IPA,
KOHYCA.

19.  ®opmyisl moLIaAM TOBEPXHOCTH CheEpPbI, 00bEMa IIapa U ero yacTel (I1apoBoro
CErMEHTA U CEKTOpa).

20.  Bexkropsl. PaBHble BekTOpa. KonnuHeapHblie BekTopa. Onepanuu HaJl BEKTOpaMHu.
Yron mexy BEKTOpaMH.

I1. Ocnosnvle chopmynvt u meopemul
Anzebpa u nauana ananusa

1. Oynkous Y = kx+Db , €€ CBOMCTBA ¥ rpaduK.
k
y=—- .
2. ODyHKIus X', ee cBOMCTBA ¥ rpad) K.
a2
3. OyHKIUA y = ax” +bx +C ee cpoiicTBa n rpaduk.

_ X
4. OyHKIUS Y=2" ce coiicTBa 1 rpaduk.
y=log, X

dopmyna KOpHEW KBaAPATHOTO YPABHEHMUS.

5. OyHKIUA , €€ CBOMCTBaA U TpaduK.

PaznoxeHne kBaapaTHOrO TpEXWICHA HA JTUHEUHBIE MHOKHUTEH.
CBolCTBa YUCIIOBBIX HEPABEHCTB.

© ® N>

Jlorapudm npousBeeHus, CTENEHU, YACTHOTO.



10.

OyHKIUN y =sin x y =C0SX y =tgx y = ctgx

CBOMCTBA U I'paUKH.

11.
12.
13.

Permenne ypasHenuif uga: o X = &,C0SX=atgx=a,

DopmyIibl IPUBEICHUS.

UX OIpEJENCHuE,

DopMyIibl 3aBUCUMOCTH MEXAY TPUTOHOMETPUUYECKUMU (PYHKIUSMU OJHOTO U

TOTO k€ apryMEeHTA.

14. TpuroHomeTpuyeckue PyHKIIMH IBOMHOIO apryMeHTa.

15.  Omnpexenenue Npou3BOAHON, ee GU3NUECKUN U TEOMETPUUECKHUI CMBICIT.

16. IIpousBoaHast CyMMbl, MPOU3BEAEHUS U YACTHOTO ABYX (DYHKIIMH, CTEIEHHOU
byHKIUN.

17. Ilpou3BoaHbBIE AIEMEHTAPHBIX PYHKIUH.

18. VYpaBHeHue kacatenbHOU K rpauKy GyHKIHUU.

19. Apudmernyeckas nporpeccusi.

20. T'eomeTpuueckas mporpeccus.

TI'eomempusn

1. CaolicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.

2. CBoiicTBa TOYEK, pAaBHOYAAIEHHBIX OT KOHIIOB OTPE3Ka.

3. [Ipu3Haku nmapanienbHOCTH ABYX MPSIMBIX.

4, Cymma yrinoB TpeyroiapHuka. CyMma BHYTPEHHMX YIVIOB  BBIIIYKJIOTO
MHOT'OYT'OJIbHUKA.

d. [Ipu3Haky mapauienorpaMmma.

OKpyX HOCTb, OIUCAHHAsI OKOJIO TPEYTOJIbHHUKA.

1. OKpY>XHOCTh, BIUCAHHAS B TPEYTOJIbHUK.

8. KacarenbHast K OKpY>KHOCTH U €€ CBOWCTBA.

9. N3mepeHne yria, BIUCAHHOTO B OKPY’KHOCTb.

10. IIpu3Haku paBeHCTBa U MOJ00US TPEYTOIHHUKOB.

11. Teopema [ludaropa u ee cienctBus.

12.  ®opmynsl omaAei napamuienorpaMMa, TpeyroJbHUKa, TPANSIUH.

13. ®opmyna paccTossHUS MeEXAY JBYMS TOYKaMH IUIOCKOCTH. YpaBHEHHE
OKPYHOCTH.

14.  OOBeM u TWIONAAb MOJTHONW MOBEPXHOCTH TPU3MEI.

15.  OObBem u TIoMIab MOTHONW MOBEPXHOCTH ITUIHH/IPA.

16. OOBeM u TIONIAaaAb MOJTHONW MOBEPXHOCTH TUPAMUJIBIL.

17.  OO0bem u miIoiaab MOJHON MOBEPXHOCTH KOHYCA.

18. OOweM u mIomaah MOTHON MOBEPXHOCTH MPSMOYTOIBHOTO Mapaljiesienumneaa.

19. OObem mapa.

20. IInomamas mOBEPXHOCTH CHEPHI.



111. Ocnoenbie ymeHus u HagvlKU

AOUTYpPUEHT JOJIKEH YMETh:

1. [IpousBoauth apupMeTUUECKUE NEUCTBUS HAJ HATypajJbHBIMU YHCIAMH, YUCIIAMH,
3a/IaHHBIMU B BUJIE JIECSITUYHBIX U OOBIKHOBEHHBIX IPOOECH.

2. [Ipou3BOANTh  TOXAECTBEHHbIE  MPEeoOpa3oBaHUsl  MHOTOWICHOB,  JpOOEH,
COJIepKalllUX TEPEMEHHBbIC, BBIPAXKEHUM, COAEpKAIMX CTENEHHbIE, TOKa3aTelIbHbIE,
norapumuyeckre U TpUTrOHOMETpUYeckre (yHKIMU. PackianpiBaTh Ha MHOXHUTEIH
MHOT'OWIEHBI BTOPOM U TPETHEN CTEIECHHU.

3. Ctpouth 1 ynTaTh rpaduKu JTUHEHHON, KBAIPAaTUYHOM, CTEIIEHHOM, MMOKAa3aTeIbHOM,
norapuMUYECKON U TPUTOHOMETPUIECKUX (DYHKITUH.

4. PemaTh ypaBHEHHUS W HEPABEHCTBA MEPBOU M BTOPOM CTENCHH, a TAKKE YPABHECHUS U
HEPaBEHCTBA, MPUBOSIIMECS K HUM; PellaTh CUCTEMbl YpaBHEHUNW M HEPABEHCTB MEPBOU U
BTOpOM cTeneHu W mnpuBojsiuecs kK HuM. Croga, B 4aCTHOCTH, OTHOCSTCS YPaBHEHHS U
HEpPaBEHCTBA,  COJACpPXKAIIME  CTETNCHHBIC, TIOKa3aTelbHbIC,  JiorapupMUUECKUue U
TPUTOHOMETpUYECKUE (HYHKITUH.

5. Pemath 3ay1aun Ha cOCTaBlICHHE YPAaBHEHUN U CUCTEM YpaBHCHUH.

6. M3oOpaxkath reomeTpuueckre GUTypbl Ha IUIOCKOCTH M MPOU3BOJAUTEL MPOCTEHIIINE
NOCTPOEHHUS Ha TUIOCKOCTH.

7. Ucnionb30BaTh TEOMETPUYECKHE MPEACTABICHUSA IPU PEIICHUH anreOpandecKkux
3a/iay, a METObI anreOpbl U TPUTOHOMETPHUH - MIPH PEIICHUU T€OMETPUUECKUX 3a1a4.

8. Haxonuth paccTosiHMEe MEXIy TOYKaMH, HCIIOJIb30BaTh PaJIMaHHOE M TpajyCHOE
U3MEpEHUs YTIIOB, peliaTh 3a/1a4M Ha BIUKUCIIEHUE TUIONIA/IeH, MOBEPXHOCTEN U 00bEMOB TEl.

9. [IpoBoUTH, Ha TIUIOCKOCTH OIEpaliy HajJ BEKTOpaMu (CIOKEHHE, BBIYUTAHHE
BEKTOPOB, YMHOXEHNE BEKTOPA HA YUCJIO), MOJIb30BATHCS CBOMCTBAMU 3TUX ONEPALUH.

10. ITonp30BaThCsl  TOHSATHEM TPOW3BOJHONW MPU MCCIEAOBAaHUU (QYHKIUH Ha
BO3pacTanue (yObIBAaHHE), HA SKCTPEMYMBI M MIPU MMOCTPOCHUHN IPaPUKOB () YHKITHH.

11. Haxonuth mpocCThie MPOM3BOJHBIE U MHTETpasibl; UCMOJIb30BaTh MPOU3BOJAHYIO U
ONpe/IeNICHHbI UHTETpaN IJI pEelIeHUs 3a]]a4 IPUKIaJHOTO COIepKaHusI.

12. BeIuuCHsAT, BEPOATHOCTH CIYYAMHBIX BEJIMYHMH C TOMOIIBIO KJIACCHYECKOTO H
CTATUCTUYECKOTO ONPEICTICHUI BEPOSITHOCTH.

13. Pemats 3agaun KOMOMHATOPUKHU, UCTIONB3YSI OCHOBHYIO (DOPMYITy KOMOMHATOPUKHU
1 (HOPMYIIBI YUCIIa COYCTAHUIN U MTEPECTAHOBOK.

13. AnanusupoBaTh HHGOPMAIIHIO, MPEJACTABICHHYIO B Pa3HbIX opMax (Tpaduveckoi,
TaOJTMIHOM, TEKCTOBOM U T.1.).

14. Ctpouth cedeHUsi MHOTOYTrOJIBHUKOB M Tea BpaulleHus. Pemate 3amaun Ha
BBIYUCJICHUS TUIONIaei TOBEPXHOCTEN U 00BbEMOB reOMETPUUYECKUX (PUTYP.



Tpeoosanusa K 3HaHUAM AOUMYPUECHMOG HA 6CIYNUMETbHOM UCHLIMAHUU

Ha BcTynuTenbHOM HCTIBITAHUU MO MaTeMaTHKE aOUTYPUEHT JOJKEH MOKa3aTh:

a) Uerkoe  3HAHUE  ONpeAeCiCHUM, MaTEeMAaTHUUYECKUX  TMOHSITUH, TEPMHUHOB,
(OopMyIHPOBKH MPaBUII, CBOMCTB, TEOPEM, IPETYCMOTPEHHBIX TPOrPaMMOii;

0) YMeTh TOYHO U KpaTKO (pOpMYIHpPOBATH MATEMATUUYECKYIO MBICIb B MHUCbMEHHOM
(dopMe, UCTIONB3ysI COOTBETCTBYIOLIYIO CUMBOJIHKY;

B) YBEpPEHHO BJIaJIETh TPAKTUYECKUM MATEMAaTHUYECKUM YMEHHEM, MPEAYyCMOTPEHHBIX
MIPOrpaMMoOI0, YMETh UCIIOJIB30BaTh 3TO YMEHHUE NP PELICHUH 3a]1a4 U 3aJJaHuM.

®OPMA ITPOBEJIEHUSA U KPUTEPUU OLNEHUBAHUA
BCTYHUTEJIBHOI'O UCIIBITAHUSA

BerynutensHOe uCTBITAaHWE TO MaTeMaTHKE MPOBOJIUTCS B (OpME TECTUPOBAHUSA U
BKJIFOUaEeT 25 TecToBbIX 3amanuii. Kaxioe 3aanue onennBaeTcs B 4 Oajuia.
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