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1. ITOSACHUTEJIbHAS BATIMCKA

OcHoBHad 1enb H3yHueHUs THCLHIUINHEI COCTOUT B (POPMHUPOBAHUH Y CTYIEH-
TOB CHCTEMBI MAaTeMATUYECKUX 3HAHUM, HEOOXOMUMEBIX IJIS W3YVUEHHsS Kak oflnerex-
HUYECKHX, TaK ¥ CIENUalbHBIX JUCUUIUIAH, a TAKKe B OBIANCHUM CTYISHTAMU He-
00XONUMBIM MaTEeMaTHYSCKUM anapaTtoM, MOMOTAOMIEM aHANM3MPOBATh, MOEIIN-
POBATH W PEIAaTh TPUKIAJHBIE WHIKEHEPHBIE 3a/laul C UCMONB30BAHUEM COBPEMEH-
HBIX KOMIIBIOTEPHBIX TEXHOIOTHHA.

OcHOBHBIME 3a7ja9aMy JWCIMILIAHE] SBJISETCS:
° OBJaJCHHWE OCHOBHLIMY aHAIUTHYECKUMU METONAMU IMOCTAHOBKH, MCCIIEIOBAHMS

1 pellleHys MaTeMaTUIeCKHX 33134,

° OBJIAJICHWE OCHOBHBLIMY YUCICHHBIMHA METOHAMU PEeIlleHUs MaTeMaTIecKuX 3a1a4
Y YMEHHC UX CAMOCTOATENIBHON peany3alluyl Ha KOMITBIOTEDE;

® Pa3BUTHE JIOTUYECKOI0O U JITOPUTMHUIECKOTO MEIIIIEHNS,

* BBIPabOTKA YMEHHSI CaMOCTOATENBHO MPOBOIMTH MATEMATWHYECKHI aHaNu3 IIpu-
KJIaIHbIX 3a]1a4 ¢ IOCAeIYIOIIUM CO3JaHleM alTOPUTMOB HX PEUICHIT;

® YMEHUE IIOJIb30BaThCA CIPABOYHON MaTeMAaTUUeCKOW TUTepaTypol, BKIKOIas WH-
TEPHET-PECYPCHI.

Jucuuniyna 6a3upyeTcs Ha 3HAHUAX MATEMaTHKH, QU3NKU U UHPOPMATHKA B
Ipeenax MIKOIBHOTO Kypcea, a TakXKe YHUBEPCHTETCKUX KypcoB ¢usuku, uHOGOpMa-
TUKU U TEOPETUIECKON MEXaHUKH.

SHaHWd ¥ yMEHWs, TONy9eHHbIC CTYNCHTAMU TPH W3y4eHWH NAaHHON IUCIWI-
JIUHBI, HEOOXOAUMBI UL OCBOSHUS MOCTEYIOIUX CIIEHUANBHBIX AUCLUIUIME U JUC-
UUIIIVH CTICIHAIM3AIlNH, CBI3aHHBIX ¢ IPOEKTUPOBAaHUEM, MOAEIUPOBaHUEM U pac-
HeTOM Malilii, MEXaHHU3MOB, X LeTaliel u y3lioB, BIUIOTh 4o cosmaanms CALID.

B pesynpTaTe 0CBOSHNS MUCHUILIHEBL « MaTeMaTukay CTYIeHT [OJDKEH:
3HAMb:

— METOJBl MaTEeMaTUYECKOro aHalu3a, aHaIMTHIeCKON TeoMeTpuH, JTUHEHHOH ai-
reOpbl, pelieHns UG QepeHIuabHbIX YPaBHEHHI;

— OCHOBBI TEOPUH (PYHKIMI KOMIUIEKCHOTO TIEPEMEHHOTO, ONEPAIIMOHHOTO MCIHC-
JIEHUs, TEOPUH OIS,

— OCHOBHBIE MOHATHS W METONBl TEOPWH BepOATHOCTEH M MAaTeMaTWUECKOW CTAaTH-
CTHKH;

— OCHOBHBIC MaTeMAaTHYECKUE METOIBI PEIICHNS UHXEHEePHBIX 331249,

ymems.!
- pelllate MaTeMaTHHecKH (DOpMANIM30BaHHBIE 3alady JIMHEHHOH anreOpel ¥ aHa-

JTATHYECKOU reOMETpUH;

— udepeHnMpoBaTh ¥ MHTETPUPOBATh (BYHKIINY, BEIYUCIATS HHTETPAISI 10 QHUIY-
pe, pemate Iu(depeHiiyansHBle VpaBHEHUS U CUCTeMbI I depeHInaTbHEIX
YPaBHEHWI;

— CTaBWTL Y DPEellaTh BEPOATHOCTHHIC 3afaud Y MPOU3BOJUTE CTATUCTUHUECKYIO 00-
paCOTKY OTBITHEIX JAHHEIX;

— CTPOUTH MATEMATHYIECKYE MONSTH QUINISCKUX MPOLECCOB,




8nademo:

—~ OCHOBHBIMH IIpHeMaMy 00pabOoTKU 3KCIIEPUMEHTABHEIX JAaHHEBIX;

— OCHOBHBIMM TIOHATUSMU ¥ METOJaMi TEOPUU BEPOSTHOCTEN XM MaTeMaTH4eCKOH
CTaTUCTHUKH;

— METOIaMH aHATUTUIECKOTO W YMCISHHOTO PElICHHs anrebpanyeckux ¥ OOBIKHO-
BEHHBIX MU PepeHInanbHEIX YPaBHeHWH.

Memoouw: (mexnonoeuu) obysenus

OCHOBHBEIME METOJIAMH (TEXHOJOTHAMHI) 00y9IeHNs, OTBCYAFOIMMHY LEJIsM HU3Y-
UeHNS TUCHMILUINHBI, SBIISTFOTCS:
— YepeloBaHue TEOPETHUECKUX (JTCKIIMOHHBIX) 3aHATUN ¢ IPAKTUYECKUMHU, a TAKKe

C yOpaBJisieMo# caMOCTOSTENBHOU paboTol;

— WCTMONB30BAHUE BO BPeMS TEOPETHUECKUX 3aHATUM M MPaKTHIeCKUX paboT aKTHB-
HBIX METONOB OOYyYEHHUA, COBPEMEHHBIX TEXHWYECKMX CPEINCTB, IIPE3EHTALINH,
00y4aromux mIporpamm;

— HCIIONB30BaHUE TECTHPOBAHUA U MOJYJIBHO-PEUTUHIOBOM CUCTEMBI OLIEHKHU 3Ha-
HUI;

— BHeIpPEHVE 3JIeMEHTOB HAYUHBIX UCCIEHOBAHUM 1 MTATEHTHOIO TIOMCKA B y4eOHbIHA
nporecc (B wactaoctu, B HUPC).

Opeanuzayus camocmoamenvroi pabomut cmyodenma
Ipy M3ydeHUW AUCUHMIUIMHE! PEKOMEHIYETCS MCIONB30BaTh CleXyromue Ghop-

MBI CAMOCTOSTEIEHON paboThI:

— KOHTpOIUpyeMas CaMOCTOSTENLHAd paboTa B BUNE DElIeHUs HHIURKAIYATIEHBIX
3a/1a4 B ayJUTOPUH BO BpeMd NPAKTUYECKNX 3aHATUM II0J KOHTPOIEM IIpernogana-
TS,

— ympaBisgeMas caMoCTOsATeNlbHas padoTa, B TOM 4UCIE B BUJIE BBITOIHEHUS WHIH-

BUAYaJIBHBIX PACUCTHBIX BaI[aHHfI C KOHCYIbTAMAMHA YV IPENoAaBaTeIIA.

Jluazrocmuxa komnemenyul cmyoenma

Ouenka ypoBHS 3HAHKI CTYACHTaE IPONU3BOUTCA 10 AECATHD

JIns olleHKH IOCTYDKEHUM CTYIEHTa PEKOMEHIYETCS 1
JIMATHOCTUYECKUHU HHCTPYMEHTAPHI:

—  3aIUTa BBITIONHEHHBIX PACUeTHO-TpauiIecKkux paborT;
— NpoBelleHUWE TEKYHIUX KOHTPOJBHBEIX OINpPOCOB W TECTHPOBAHUSA IO OTIENIBHBIM
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TeMaM Kypca;
— BBICTYIUICHUE CTYINCHTa Ha KOHQEPEHIUAX;
— ¢lia4a 334era IO OUCLUILIINHE,
— c/1a4a 3K3aMeHa.

CoracHo yueOHBM TIJIaHaM Ha N3Y4eHNe JUCIUIIINHE] OTBEICHO:

— nns cnenmansaocTH 1-36 01 01 «TexHonorus MamuHOCTpOeHuS» Beero 714
waca, B TOM HHCIe 357 9acoB ayIUTOPHBIX 3aHATUN, W3 HuX nexkuuid — 187 uacoe,
IpaKTHHeckux 3ausaruil — 170 9acos;




— s coenmatsHocTd 1-36 01 03 «TexHonmorudeckoe 0GOpyAOBAHME MAITUHO-
CTPOHMTENBLHOO NPOU3BOACTBAY Beero 754 wacos, B ToM umcne 374 4acos ayauTop-
HEBIX 3aHATAN, U3 HUX JeKiuil — 187 4acoB, MpakTUHeCcKuX 3aHIThl — 187 4acos;

— mig cnenpansaocTy 1-53 01 01 «ABToMaTu3alus TEXHOJIOTMICCKHX NpoLec-
COB M TIpOM3BOACTE (II0 HANpaBIeHWM)» Bcero 740 yacos, B ToM umciie 374 9acoB
ayIUTOPHBIX 3aHATUM, M3 HUX Jekiwit — 187 4acoB, mpakTUUecKux 3anaTui — 187 ua-
COB.

O061iee KOMAYECTRO YaCOB U paclipedelIcHUe ay UTOPHOI0 BPeMEHY 110 BUAAM
3AHATUN :

PACHA- KOJIMYECTBO HACOB
CEMECTP | ACTO | COBKA JIEKLMM | [IPAKTHY.
HEJIEJIb 3AHATUSA
AT, MP/TM AT, MP / TM AT, MP/TM
1 17 4/4 68 68
2 17 372 51 34
3 17 2/2 34 34
4 17 2/3 1 272 34 51734
Hiroro: 187 187/170
O6mas cxema Kypca
o Jlexumu 1ipaKTugecKue
&
S Ne HanmenoBanue pasfena, TeMEI (qachr) SAHATIA
o (qacher)
© AT,MP/TM | AT,MP/TM
I | L DrneMeHTsl NUHEWHOW anreOpsl U 23 73
AHAJTUTUIECKON TEOMETPHUH.
2. BBenenue B MareMaTWdecKUM aHa- 14 14
T3, 4
3. Jubdepennuansaoe  UCUUCIEHUE 18 13
¢hyHKIHI OTHON epeMEHHOM.
4. JvidhepeHiinansHOe  MCHHUCICHHAS 3 g
(OYHKITHI HECKONBKUX [IEPEMEHHBIX. |
UTOI'O: 63 68
I |5 WurerpanbHoe ucuucnenne. Heoi- 19 10
peIeNeHHbBIN HHTErpall. '
6. Viarerpansroe ucuucnenue. Onpe-
neeHHsE- HHTerpat:—HeeoGeTBet— - 13 oo T s e
HbIE HHTETPAIIBL.
7. Iuddepernpaneasie  YpasHEHW.
Cucremsl nudbepeHIIaNEHEIX 22 10
VDABHEHWI,




8. OnepanpoHHoe ucUucIeHue. 4 4
HTOI'C: 51 34
I 9. Pangr. 16 16
10. | Kparnste, xpuBonumelinple ¥ 1I0- 18 18
BEPXHOCTHBIE HHTETPAbL. .
IV | 11. | DnemenTsl Teopun mos. 3 11/8
12. | DneMeHTH Teopuu ypaBHEHUi Ma-
. 6 10/6
TEMaTUIECKOH (hHM3UKH.
13. | Teopus BeposTHOCTEM M MaTeMa- 20 30/20
THUYECKas CTATUCTHKA.
HUTOI'O: 34 51/34
BCEI'O: 187 187 /170




2. COIEPXAHVE YYEBHOI' O MATEPHAJIA

2.1. Jlexiiuounsie 1 OPaKTUYEeCKUE 3aHITUS

No ot

Hazpanue TCMbI, COAEPXKaHHE

O0BeM B Hacax

Jlextmu

IMpaxr.
3QHSIT.

IlepBssrif cemectp

Paznien 1. DOnemeHTs! nitHelHON anre6ps! u
aHaUTUIECKON TeOMETPUN.

28

28

1.1.

Marpuust. Tuner MaTpun. Onepainuy CIOXEHHS MaTPHIL
1 yMHOXEHHUA MX Ha 4ucio. CBoMCTBa MHHENHBIX ollepa-
IuH Hax MatpuuaMy. ONepaiiis yMHOXKEHNS MaTpyll, ee
ceodictBa. Omepalus TPaHCIOHUPOBAHUSA MATPHUIl, ee
cBoricTBa. CHMMETPHYHBIC ¥ AHTUCHMMETPHUHBIC Mat-

PUIIBL.

1.2.

ITepecranoBku ¥ moicranoBku. KaHOHIYecKre MmoucTa-
HoBKH. MHBepcHBle mapel.  YeTHOCTH MepecTaHOBOK.
Teopema o Tpancmosuumm. Onpenenurens ropsijixa 1.
OcroBHble cBo¥cTBa ompenenureneit. Munop u anres-
pandecKoe OOIONHEHUE IS 3JIEMEHTOB OITPEeeInTes.
Pasnoxenue Jlamnaca. Ilpocreiinmie MeTOABI BRIYHMCIE~
HUS OlIpeeTnTelei.

1.3.

Hesbipoxnenusie marpuipl. OGparnas maTtpumna. op-
Myja IS BBIYHCIEHHS OOpaTHOM Marpunsl. IlonsTue
panra MaTpuisl. OCHOBHBIE pPaBeHCTBAa W HEpaBEHCTRA
JJis paHroB. Teopema o panre mMartpuIisl. bazucHsle Mu-
HOpEI. Teopema o 6asucHOM MuHOpe. OCHOBHBIE METOIE]
BBIYMCJIEHUS PAHT'OB MATPHIIL.

1.4.

Cucreme! nuHelHEIX ypaBHeHul. Matpuanas Gopma 3a-
NHCH JIMHEWHEIX cucteM. OmHOpOIHBIE CUCTEMEI. |IoHI-
THE pelleHud ITHHEUHONW cHCTeMEBl. PaBHOCWIILHEIE Ccuc-
tembl. Teopema Kponexepa-Kanemnm.

1.5.

MaTpu9HEI MeTON pellieHNns JTUHEHHBIX CHCTeM. Ycio-
BUE CYUISCTBOBAHHA HETPUBUANBHBIX peNleHnil OIHO-
poanex cucteM. lpasuna Kpamepa. Meton Iaycca mus
pemeHnd IMHEHHEBIX CUCTEM ODIEero BUIA.

1.6.

Homnsatre reoMeTprIecKoro BeKTopa. Moayns BeKTo-
pa. Hynesoi#i Bexrop. Equnnunsie Bextopsl. Kommm-
HEapHbIe ¥ KOMIIJIaHApHEIE BEKTOPHL. 1eopeMa O pas-
HEIX BekTopax. Omepanus CIOXKeHWS BEKTOPOB, ee
cporicTea. Onepanus yMHOXKEHUS BEKTOPOB, €€ CROU-
cTBa. PasHocTs BekTopoB. Teopema O KONIUHEAPHBIX
BEKTOPaX.




1.7

HousTue nuneliHON He3aBUCUMOCTH CHCTOME BEKTO-
pos. Heobxomimele 1 mocrarounsie YCIOBUA JIMHEWHOM Hesa-
BHCHMOCTH CHCTEM JIBYX U TPEX BeKTOpoB. [ loHsTie BEKTOp-
HOTO IIpocTpaHcTBa. PasmeprocTs BexTopHOrO Ipo-
CTPAHCTBA. basuc BEKTOPHOTO HPoOCTpaHCTRA. Teopema
O pasyioxeHus BexTopa no Gasucy. KoopauHaTs! Bex-
Topa. Jlexapro 6asuc. JekaproBsr KOODJIHMHATEL KakK
IPAMOYTONBHBIE TPOESKIUH.

1.8.

CxansapHoe mpomssenenue BekTOpOB. [Ipoexmus mek-
TOpa Ha och. ['eomerpudeckmii cwmbIcT CKaJsIPHOIO
[IpOM3BENEHNA. Y CIOBHE MEPIEHINKYIIPHOCTH BEKTO-
poB. Anrebpanyeckue CBONCTBA CKaJIIPHOTO TPON3Be-
AcHUS. BEIYWCIIEHHE CKaNSPHOrO NPOM3BENCHHS B ne-
KapToBOM Gasuce. IIpunoxenus cxamtspHOro Ipou3Be-
ACHUA K PEIICHUIO TeOMEeTPHUYECKUX 3a/1a4.

1.9.

Houstue opmentamuu Tpoiiku BEKTOpPOB. BexropHoe
TIPOUSBEIICHNE BEKTOPOB. YCHOBHME KOMIMHEAPHOCTH
BEKTOPOB. ['eomeTpuueckuii cMmbIcn BEKTOPHOI'O MPO-
u3BelieHus. Anrebpawyeckue CBOMCTBA BEKTOPHOTO
Ipou3BeAeHUA. BEIYNCIeHNe BEKTOPHOTO NPOM3BEjie-
HUA B JeKapToBoM Oasuce. [Ipmioxenus BEKTOPHOTO
HPOU3BONCHHS K PEINCHUIO T€OMETPUIECKIX 3a/1aH.

1.10.

CwmerranHoe nponzsenenne BEKTOPOB. I'eomerpuueckuit
CMBICIT CMEIUAHHOTO IIPOU3BENEHHSA. YCIIOBHE KOMILIa-
HapHOCTH TPOMKH BEKTOPOB. AsreGpandeckoe cBOHCTEO
CMEITAHHOTO MPOU3BERCHNA. BLIYucnenue CMEMIAHHOIO
[pOUsBENieHUs B JexkapToBoM Gasnce. [Ipunosxenus cme-
LIAHHOTO TIDOM3BENCHMS K DPELICHHIO eOMETPHIECKUX
3azad.

L.11.

HeKapTOBa CHUCTEMA KoopnouHar. PaIII/IYC“BeKTOp TOYKHU.
HGKapTOBBI KOODIUHATEI TOUKU B HPOCTPaHCTRE. (DOpMy—
Jia IJIs BBIMUCICHUT pacCTosIRnA MEXOY TOYKamMu. ﬂene-
HMC OTPE3Ka B 3aliaHHOM HPpoTIopuyn.

1.12.

Ipsmas Ha mmockocTy. Haunpasnsiomuit Bextop mps-
MoH. BexropHoe mapamerpuueckoe ypaBHEHUE U ia-
PaMeTPUYECKOe ypaBHEHUE MUPAMON H2 IIOCKOCTH.
Kanonuueckoe ypapuenwe mupsmoit. YpaBHeHue mnps-
MOM, IPOXOAAIIEl Yepes ABe TOYKH. Hopmansnsiit sex-
TOp UpsMOH Ha HnocKocTH. BexTopHoe HOpMAaIbHOE
ypasHeHue npsamMor. Ofmiee ypapHeHue IpsMoi. Hop-
MalibHOC ypaBHeHNe npsaMol. Teopema 06 oTknonenun
TOHKY OT MpAMON. YrnoBo#l k03 QUIHEHT U ero cBI3E
© KOOpIMHATaAMK HAIPABIAICINErO BEKTOPa. YpaBHeHue
IPAMOH C YTIIOBBIM Koo GHIHEHTOM,




II70CcKOCTE B IPOCTpancTBe. HopMasbHblil BEKTOD MII0C-
KOCTH. BexTopHOe HOPMaIbHOE yPaBHEHWE IIIOCKOCTH.
Ofmee ypaBHeHWe [JIOCKOCTH. YDaBHEHME IUIOCKOCTH,
npoxofsmel Hepes TPHA (UKCUPOBAHHBIE TOHKH. Hop-
MaJTbHOe ypaBHeHwe IutockocTd. Teopema 00 OTKJIOHE-
HUAN TOYKM OT IUIOCKOCTH.

1.14.

Ipsamas B mpoctpanctse. [lapameTpuieckoe ypaBHEHHC
mpAMo¥ B IpocTpancTe. KaHOHMYECKOS YpPaBHEHUC
npsAMo¥ B TpocTpaHcTse. IlpsMad B NPOCTPaHCTBE Kak
TAHMS TIepecedeHys IUIOCKOCTeH. 3alady Ha B3anMHOS
DACIIONOMKEHNE IPAMBIX U IIOCKOCTEH.

1.15.

KpwBasg Ha IJIOCKOCTH. Criocofbl 3afaHusl KpHBBIX Ha
mockocty. Krnaccudukanus TUITOB KPUBBIX. AnreGpan-
geckue Kpusble. KpuBble BTOPOTO MOPAAKA. IToustne xa-
HOHWYECKOTO YPABHEHHUS ¥ KaHOHMYECKOH CHCTEMBL KO-
opauHat. HeBBIPOXKIEHHBIE KPUBBIS BTOPOTO IOPAZKA.
Smmnc u ero cpoiicrsa. [umep6orna u ee csoictsa. Ila-
pa6omna u ee csoiictpa. [IpeoOpasoBanue NEKapTOBBIX KO-
OpIMHAT HA MIOCKOCTH. AJTOPUTM npeobpaszoBanus 00-
[er0 ypaBHEHMsl BTOPOTO IOpAAKA K KaHOHMYCCKOMY

BHLY.

1.16.

[oBepXHOCTE B NPOCTPAHCTBE. Crioco0Bi 3ajaHus IO-
BepxHOCTel. ANrefpanvecKue MOBEPXHOCTH. Lnmaanpu-
gqeckye M KOHHHUECKHe HoBepxHOCTU. [10BEpXHOCTH BTO-
POTO TIOPSIIKA U KIacCpUKariid HX KaHOHUHECKHX ypas-
genwil. HeBLIPOXKESHHEIS TI0BEPXHOCTH BTOPOTO HOPAZ-
xa. Meron ceuenuii myis onpefenenus GOopMbl OBEPXHO-
CTH.

Pasnen 2. Beenenue B MaTeMaTU4YeCcKui aHajnus.

14

14

2.1.

Upcnosble  MHOKECTBa. MHOXECTBO JIEHCTBUTENBHBIX
uceN W JecATHdHbe Apo0H. AKCHOMATHHECKOe OIpPEne-
JleHWe MHOMXECIBa JeWCTBUTENBHLIX HHCEL Tounrbre
BEepXHHAE W HIDKHWE TPaHH TMCIIOBBIX MHOMKCCTE. ITons-
tie Gyaxmun. CrrocoOsl 3a/aHus ¢ynxouit. O630p oc-
HOBHBIX CBONCTB 3I€MEHTapHBIX (yHKIUA.

2.2.

Kommiekcubie aucia. Uucno . AnrebpanvecKast dopma
3aTIHCH KOMIUTEKCHEIX Hucell. KOMIUIeKCHOE COMpIXe-
gue. ApubMmerudecKkue JEHCTBUA HaJ KOMIUIEKCHBIMU
qUCJIAMA.

LS8

KoMIDIekcHas TUIOCKoCTs, Momyns ¥ apryMeHT KOM-
mexcroro gucna. Tparonomerpideckas (popma 3amicH
coMIUIeKcHbIX Tucer. @opmvyna Myaspa. [lonsTue KOp-
a5 KomiiexcHaoro. MopMyna IS KOPHEH A KX n306pa-
sceHye Ha KOMIUTSKCHOM TIOCKOCTH,




2.4.

HucnoBkle NOCTEIOBATENEHOCTH, WX TUMEI. BecKoHe -
HO Majlble X 0eCKOHEYHO DOJbINe YKCIOBBIE MoCie-
AOBaTeNbHOCTH. IloHATHE TIpedena 4MCIOBON moOCIe-
JAOBaTeNpHOCTH. (CBOHCTBA CXONAIIUXCS TIOCTEIOBA-
TenpHOCTeH. CBOMCTBA MpPENeNnoB YUCIOBBIX TOCHIENO-
BaTENILHOCTEN.

2.5.

MoHOTOHHBIE IOCIIeI0BATENBHOCTH. Teopema o cymect-
BOBaHMU Tpenelia MOHOTOHHON IIOCJENOBATETHHOCTIA.
Hucno e. IlonmocnemosaTelbHOCTH. Teopemsr Boieia-
HO - BelepiTpacca o mocinenoBaTeIbHOCTIX., Bepxuuve u
HIDKHUE TIpefieribl. Kputepnit cyIecTBOBaHMS Tpefea
YHCIIOBOU TIOCHIEIOBATEIFHOCTH.

2.6.

HUpenen dynxmuu Ha s3sixe € — § (110 Komm). I'penen
(QYHKIUY Ha A3BIKe ITOCIeOBATEILHOCTE (o ['eiine).
CsolicTBa MpelenoB QyHKIMNE ¥ MeTObl UX BHIYUCIIC-
Hui. OnHocToponnue npenernst. [Ipesen GpyHKIuM npu
X ~= o0,

2.7.

beckoneuHO Manbie u GecKOHEeUHO GOIbIIUE byHKITHL.
Cas3p Mex Iy GECKOHEYHO GONBINUMY B GECKOHETHO Ma-
meiMA - QyHKOMAMH. CpaBHeHHe GECKOHEUHO MAalIbIX
QYHKIME. DKBUBAJCHTHbIE GECKOHEUHO MAJTBIC GyHK-
nuy. IlepBbiii ¥ BTOpOI 3aMevaTenbHEIE TIPEIETBl ¥ WX
cnencTeud. Tabnulla SKBUBAIEHTHBIX GECKOHEYHO Ma-
TBIX QyHKOuM. Meron SKBHBANeHTHRIX OECKOHETHO Ma-
JTBIX QYHKIMY BRIYUCIEHAS IPETENIOB.

HousTie nenpepssHoCTH QyEKIMH B Touke. Kioace He-
IIPEPBIBHBIX Ha NpoMexyTke X dyuknui. CeolicTBa He-
NpephIBHEIX QyHKuwmi. Teopems: Bombuano - Beffeprmr-
pacca IUIsl HENPEPBIBHBIX HA OTpeske [a,b] yHKImii.
Teopema Kormm 0 IpoMexyTOYHOM 3HAYEHHY HEIpEepHIB-
HOM QyHKUWMH, e CleNCTBUSA. JleMMa O COXpaHeHHH 3Ha-
xa. Kpurepun menpepriBroctd QyHxmuy B Touxe. Kiac-
CU(QUKAIIHS TOYEK PA3pHIBa,

Paznen 3. luddepennmansaoe ncuncienve
QYHKIUH OIHOM TepeMeHHOH.

18

18

3.1.

Ousyueckue 3a0a9H, HIPUBOASITAE K TICHITHIO IIPOU3-
BOJHOM (CKOPOCTE NIPAMOJIMHENHOTO IBYKEHNS, CHJIA TO-
Ka, TeIIOEMKOCTE). YpaBHeHHE KacaTeNbHON K rpadHKy
dyuxmun. TIponsroras GyHKIEK, e reoMeTPHHECKIH U
MEXAQHMIECKIH CMBICIL.

wo
=

Howustre muddepennupyemoctu dymxnuit.  Judde-
pernuan ¢ynxuun. Kpurepu# muddepeHnupyeMocTh
Gyuxman. CBa3s Mex Iy npousBomHoR u mubdepernma-
noM. [punoxenne muddepenimana 1 TpubanKeRHoro

b




BEIUKCJICHWS 3HAYEHUN QYHKIUH.

3.3.

Ipoussognas cyMME!, pow3BeeHws, YacTHOro. Ipous-
BOAHAA CIOXHOM QyHKIMUA. I[IpuUMephl BBIYUCIEHYS
MPOM3BOJHEIX TIC oOmpefeneHuto. Tabiuia mpou3Boj-
ubiX. Jlorapupmudeckoe mupdepennmposanne. IIpons-
BOJHasA obparHol Qysknwmu. [IpoussonHsie napamerpu-
YSCKM 3a[aHHOM M HesBHO 3aJaHHOM QYHKIIN.

3.4.

IIponsponHble BBRICIIMX MOPSAKOB. TaOluIla OCHOBHEIX
MPOUBBOIHEIX BRICIIMX IopanakoB. Qopmyna  JlefiGum-
na. duddepennnansr Beiciux nopsakos. MHBapHaHT-
HOCTB (hOpMEIL nudpepeHImana MepBoro MopsIKa.

3.5.

Teopema Pons, ee reomerpuueckrii cmpeicit. Teopema Jla-
rpamka. PopMyna KOHEUHBIX mnpupamienunii Jlarpamxa.
Juddeperimansaas Teopema Kormm. [lepBoe mnpaBuio
Jlonwransa. Bropoe npasuio Jlomutans. Packpeitue He-
ompenenennocreii Buma 0-00, 09 009 1%,00— o0 ¢
IIOMOUIBIO NpaBui Jlomurans.

3.6.

Mmuorounen Teinopa. Kputepuil kKpaTHOCTH KOPHS MHO-
rounena. Popmyna Telinopa min maddepeHnmupyeMBIX
¢ynxuui. OcraTounsi wieH B ¢popme Jlarparxa u Korum.
Dopmyasl Maxitapena mais bysxkuuit €', cos x, sin x, /n
(1+x), (1+x)".

3.7.

VYcnosus Bo3pacTaHus U yOsiBanus GyHkuuii. Touxu
skeTpemyMa. Heobxoaumoe yciuoBHUe CyHISCTBOBAHMUS
sKeTpeMyma. JlocTaTouHBIA KpUTEepHid CYyIIECTBOBAHUS
MaKCMMyMa ¥ MUHVMYyMa. VICCIieqoBaHmne Ha MaKCAMYM
Y MHHAMYM ¢ TOMOIIBIO IMPOM3BOIAHBIX BBICITIETO TTOPS/I-
ka. OTeIcKaHue HanOOJBIIEro U HANMEHBIIETO 3HAYEHUIA
maddepeHIupyeMoi Ha OTpe3Ke QYHKIUY

[\

3.8.

[TonsATHe BBIMYKIOCTH ¥ BOTHYTOCTH IpaduKOB (HyHK-
uuil. Mccnemosanue QyHKOWIT HA BBITYKIOCTE U BO-
rHyTocTs. Toukm mepernba. ACHUMOTOTHI KPWBEIX,
Obmas cxema WcCHenOBaHus (QYHKIUNA W TIOCTPOSHHS

rpauKoB.

Paznen 4. InddepennuanbHoe HCUNCTISHNE
$YHKIMHM HECKOJIBKIX TepeMEHHBIX

4.1.

IIpocrpancteo R™. Paccrognue Mexmy TOYKAMM B LIPO-
crpaacTBe R™. OxpectHocT! ToUeK. [IoCHeI0BaTEIBHOCTH
touek. [Ipepmen mnocnenopatenbHOCTH TOo4UeK., @YVHKIAM
HECKOJIBKUX — IEPEMEHHBIX. | COMETPUUSCKMM  CMBICH
GVHKINN ABYX TepeMeHHbX. JIMBuM # MOBEPXHOCTH
yposHa. [Ipenen dyaxuvm. HosropHsie tupenenst. Teope-
Ma O Ipeaenax GyHKIH IBYX NePeMEeHHEIX,

DI




4.2.

HenpepsiBHOCTE (YHKIMH HECKONBKUX IEePEMEHHBIX.
[lonmHbple ¥ uacTHBIE TipupaiieHus. HempepblBHOCTL IO
uxcupoBanHOl repeMeHHOH. OTKpBITBIE ¥ 3aMKHYTEHIC
obnactu. HenpepeiBHocts B obsactu. CBOHCTBA HENpe-
pHIBHEIX GyHkuud, YacTHele npousBogube. udpdepen-
UpyeMOCTh, monuslll nuddepennuan. Jlocrarogroe yc-
noeue muddepeHnupyeMocTH. ['eOMETPUHECKANA CMBICI
g depeHIpyeMocTH GYHKIMY 1BYX NEPEMEHHBIX.

4.3.

ITpon3BoHbIE CIOKHBIX GyHKIWE. OgHOpONHBE QYHK-
muu. Teopema Diinepa o muddepeHInpOBaHNE OAHO-
pormusix ¢yukiwmil. [IponssonHas B 3aJaHHOM HaIlpaslie-
pun. ['panuenT. YacTHBIE IPOU3BO/IHBIC BRICIIUX O/~
xoB. Teopema 0 cMeIIaHHBIX IPOU3BOAHEIX. Juddepen-
[[AaJIEl BRICIINX MOpAnKoB. OneparopHoe IIpaBWIO BbI-
ypcienus gudepeHnualos BhICIINX MOPIAKOB.

4.4.

®opmyna Teiinopa it QyHKIUH HECKOIBKUX MEPEMEH-
uex. PopMysa KoHeaHsX npupamenuii Jlarpamxa. Hpu-
MeHeHue aubdepennyana Ul NPUAOIKEHHOTO BBIYHAC-
NeHus 3HaueHWH QYHKIWMH. DKCTpeMyM QYHKIAW He-
CKONIBKUX IepeMeHHBIX. HeobOxonuMele U JTOCTATOUHBIE
YCIOBHSL OKCTpeMyMa (YHKOMU JBYX MEPEMEHHBIX.
HauGonbilee ¥ HauMeHbIee 3HauUeHUs (YHKIUA B
3aMKHYTOMN 065acT. Y CIOBHBIA 3KCTPEMYM.

HUTOTO: 1 cemectp

68

68

Bropoi cemectp

Paznen 5. VlHTerpanbHoe HCUHCICHUE.
HeomnpeneneHHbIil BHTETPAT

12

10

5.1.

[orstre mepBooOpasHoit QyHkiuy. HeonpeseneHHEIH
unTerpat. CBoicTBa HEOPENSNEHHBIX HHTETPAIOB. Tab-
JTUIla OCHOBHBIX WHTErpayioB. 3aMeHa MEPEMEHHON B He-
onpeneneHHOM HHTerpane. GopMyna HHTETPAPOBAHUA 110
gacTsIM, OCOOEHHOCTH €€ IPUMCHEHU.

5.2.

MHOroualensl HAJ TIONeM KOMIUIEKCHEIX umcesn. Kopau
vuaorounena. Teopema Besy u ee cnenctud. OCHOBHAS
Teopema anre6psl (Ge3 oxasaTenbcTsa). PasnoxeHne
MHOTOUYJIEHA ¢ JeliCTRUTENBHEIME KO3QQUIMeHTaMA Ha
TUHeNHbIE W KBaJPaTHEIe MHOXKUATEIIN.

Sy

Pauponasaeie Gyuximy. [IpaBuNbHES 1 HENPaBUIBHBIC
anrebpandeckue OpobU. INeMEHTAPHBIS npobu, UX TU-
neL. PasnoxeHne MpaBUibHEIX Apobei Ha 3MeMEHTapHbIo
npo6u. MeTos HeonpejelleHHbX  KOd(QQHIUEHTOB. Vis-




TErPUPOBAHKE IIEMEHTAPHEIX npobeit. O6mui anropuT™
UHTErPUPOBAHNS PaliiOHANBHBIX (YHKITUN,

5.4 | Uarerpuposanue QyHKIMH ¢ qpobHO MTHHEHHBIMU Hppa-
IMoHaNbHOCTAMU. VHTerpuposanue QyHKOUM ¢ KBaapa-
TUYHBIMA HPPALUOHATLHOCTIMU. TpUTOHOMETPpHHUECKUE
noncranoBkU. MuTerpupoBanue SrHOMUATBHEIX Audde-
peHnmanos. [loacrtanosxku Yebrnmena.

5.5. | MaTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKEHULH.
BEBIYUCIIEHHe WHTErPalioB OT TPUTOHOMETPUUECKUX OJ-
HOYJIEHOB. BBIUMCIeHUE WHTErpaloB OT (QYHKUMKA pa-
[MOHAIBHOTO BHUJA. YHHBEPCAIbHAS TPUTOHOMETPHUE-
CKaf [IOJICTAaHOBKA.

Paszpnen 6. MaTerpanbHoe ucuucieHue.
Heonpenenennsiit uarerpan. HecoGcTBeHHRIE HHTETPAIIEL.

13

10

6.1. | 3amaun, TpUBOAANIHE K TTOHITHIO ONPENEICHHOTO HHTE-
rpana (TUIoWans KPHUBOJWHEHHOW Tpamelyy, Macca He-
OIHOpOAHOro cTepxkHs). OnpenelleHHBIM WHTETpal Kak
Ipefen HHTETpajdsHbIX cyMMm. HeoOxommMmoe ycioBue
CYLIECTBOBaHUS ONpeneleHHoro uHterpana. OyHKUus
HMupuxye. [lorstue MHoXXecTBa Mepbl 0. Teopema Jlebe-
ra O CYIIECTBOBaHWM OIIPENICNICHHOIO MHTerpajia, €e
cnencteus. OCHOBHBIE CBOWCTBA OMpPENETIEHHOIC WHTE-
rpana. Teopema O cpeHeM.

6.2. | Murerpan xax GyHxumMg BepxHero npegena. IIpomseon-
Hag MHTerpayia o BepxHemy mnpeneny. Qopmyrna Hero-
toHa-Jleibruma. 3ameHa TMepeMeHHOW B OMPEHeIeHHOM
mHTerpane. @opMmysla MHTETPUPOBAHUA IO HACTAM JUIA
ONpEJENEHHOr0 HHTErPaia.

6.3. | HecoGcTBeHHBIN MHTErpall IEPBOTO POha, METO/ BhIYHC-
JEeHUS U TpUBHaKK cxoaumoctu. HecoOcTBeHHBIN HHTE-
rpaj BTOPOTO POJa, €r0 MeTOJ BHIUUCICHUS U IPU3HAKU
CXOJMMOCTHU.

6.4. |['eoMmeTpudecKkne MPUIOKEHUS ONPENECIECHHBIX UHTE-
rpajoB. Brramcienue miomaneld WIOCKUX (QHUTYD.
Beuncnenne o6neMOB Tell IO TUIOINAAIM MOHEPEYHBIX
ceuenuii. Berancienne o0BeMOB Ten BpaileHus. Mexa-
HU9ecKde IPHICKEHNs Olpe/ie/ieHHBIX HHTErpanos (cTa-
TUYeCKHe MOMEHTHI, KOOPAUHATEL LEHTPa TKECTH, MO-
MeHTH HHeplinn ). [lepBast v BTOpas TeopeMsl 1 yIpinHa,

6.5. | Yncnennoe wuHTerpuposanue. KmaiparypHsle $op-
MYJIBl OpSMOYTOINBHWKOB W Tpanenumi. PDopmyra
Cumrcona. @opmyna Yebsimera.




Pasnen 7. O6GsikHOBEHHEIE nagdepeHIansHble
YDaBHEHUA,

22
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7.1.

DusudecKre 321a4n, TPUBOIALUE K nudQepeHrans-
HBIM ypaBHeruaM (V). Iopsnox Y. Tlorstue pemenus
AY. O6pixHoBeHHBIe mud(eperurabHEE YpaBHEHHUS
(OLY). Dudpepenimansunie YPaBHEHUS IEPBOTO TOPsII-
ka. HopMmanbHas Qopma. WaTerpansusie KpuBble., 30-
KNUHBL. MeTon M30KmH rpadmyeckoro pewerus Y mep-
Boro mopszka. [uddepenipanthpie ypapHenns c pazne-
JICHHBIMY ¥ Pa3NEILIIOIMMUCS TepeMeRHbIvY. O6mmuii na-
TErpat.

7.2.

Omsoponnsie 1Y nepsoro nmopsaaka. Y, mpusogsmuecs
K OMHOPOIHEIM. JInHelineie 1Y mepBoro mopsiika, METoms!
MX pelieHus. YpasHenue BepHyum. YpaBHeHNS B MOJHbIX
nuddepenimanax. Ycmosue Oiinepa. Mnrerpupyrommmit
MHOMXHTEb. TeopeMa O CyIeCTBOBAHWH U €XUHCTBEHHO-
oty perrerust OY mepeoro nopsanka.  QOcobbie peleHus
I QepeHITUaNbHOTO ypaBHeHNs neporo nopsimka. OJ1Y
TIPBOrO NOPS/IKA, HEPA3PEIUEHHbIe OTHOCUTENLHO HpOH3-
BOZTHOM, METOJBI X pENICHNS.

7.3.

Huddepennuancarie  ypasHenms Bpicmmx MOPSATIKOB
(obmue ousitus). 3amaua Koy Teopewma cymmecrsosa-
HUA M €IMHCTBEHHOCTH peltenus safaur Konm (opmymu-
poska). Ilpocredimme crmyuan mommxernms nopanka. Ju-
neinsle O1Y Berciumx IOPSIIKOB.

7.4.

Jlunefinple OmHOpPORHELE nuddepeHnransable ypaBHe-
HUf, CBOHCTBA WX pelrenuii. JIuHeHHO-3aBHCHMbBIe U
JTVMHEAHO-HEe3aBHCUMBIE CHCTEMBI Gynaxiuit. Onpenenu-
Tens Bporckoro. Heobxommmoe YCIIOBUE JTHHEHHOI He-
3aBHCHMOCTH CUCTeMbl (yHKumil. Onpenenwrens Bpon-
cxoro. @opmyna Ocrporpanckoro - JTuyswus,  Jlu-
HeliHble HeomgHoponuse V. CrpyxTypa obmero pemte-
HuA. MeTos Bapuanny npou3BONbHEIX TOCTONHHELX,

JIunetinsle ogroponusie JIY ¢ IOCTOSHHBIME K03(h-
$unmenTaMy. XapakTepucTHIEcKoe ypasHeHne. Cuc-
TeMbl QYHIAMEHTANbHBIX pelrenuil. JinHeinse Heox-
HOponmsle JIY ¢ mocrosHHBIME Ko3GhduunenTamy.
YpPaBHEHNS ¢ IPaBoOil YaCThIO CHENUATEHOTO BAJIA.

7.6.

Cucremer o6sixHOBeRHEX 1Y (061mmme ooHATYA ). Meton
HCKmoueHr#. MaterpupyeMsle xoMGuHanun, CHCTEMED
manerHelx Y. CTpykrypa obmero pemesnns. Metox a-
PHaNHY HOCTOAHHBIX. CHCTEMBI OIHOPOIHBIX NTWHEHHEIX
AY ¢ pocrosmnsMu kosbdunmeHTaMY. XapaxTepucTi-
HCcKoe ypaeHeHHe. DYHNAMEHTaNbHAd CHCTEMa pellle-




auii. llossaTue o MarpruIHOM MCTOIE PCILICHUA JIMHEWHEIX
CHCTCM. ManK‘IHaﬂ SKCIIOHEHTA.

7.7.

OcCHOBHBIE IOHITHS TEOPUH yCTOWUNBOCTY peruenust /Y.
YeroauBocTs 1o JismyroBy. TO4YkH MOKOS W HX THIIBL
Teopema JlanysaoBa 06 ycroiuusocT. Oynkumsa JLamy-
nosa. ViccnemoBanye Ha YCTOWYUBOCTE 110 IEPBOMY MPH-
6nmxennro. Marpuna ['ypsuua. Kpurepuii [ ypsuna.

Paznen 8. OnepanoHHOE UCYUCIICHHE,

8.1.

Opurnnan. ©yuxus Xesucalina, Kak NPOCTERIINN OpH-
rusan. IlpeoGpazosanme Jlammaca. M3obpaxenwe (1o
Jlammacy). CsoiictBa mpeobpazoBanus Jlamnmaca (nmHeH-
HOCTB, TeopeMa MoAo0us, TEOpeMBI 0 TU(QQEepeHIINpOBa-
HUY U HHTETPUPOBAHUM OPUTHHANOB W H300paKeHuH,
TeopeMa 3anazfblBaHusd, TeopeMa cMeleHns). Tabnuna
IIPOCTEHIINX OPUTHHAIOB U U300paKEHHUIA.

8.2.

[MpunosxeHue ONMEPAIIMOHHOTO HMCYKCIIEHUS K PELICHUIO
OLlY u cucrem. Ceeprka ¢ynxumit. Teopema Bopens o6
uzobpaxennu ceeptku. Murerpan Jroamerns.

HUTOI'O: 2 cemectp

51

34

Tpetuil cemectp
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9.1.

Ypcnossle paasl. CXoauMocTs U cymMa psna. ['eomer-
puueckas mporpeccus. CBOHCTBA CXOMAILIMXCA PANOB.
Heo6xoquMoe yClOBHE CXOMUMOCTH pana. Kpurepuil
Koy [UIst 9ACIOBBIX PANOB. ['apMOHHYECKUH P,

9.2.

Psjel C MONOKMTENBHBIMI HIEHAaMM, CBOMCTBA KX Hac-
THYHBIX cyMM. JlocTaTOYHBIE TPU3HAKA CXOAMMOCTH.
IlepBbiit W BTOpOM IPU3HAKY CPABHCHUSL. [puzaaxu [la-
nambepa. PaguransHsll npusHak Koim. WurerpanbHbli
mpuzHak Koniw.

b2

9.3.

3HaKoImepeMeHHbe PAfsl. AGCONIOTHO W YCJIOBHO CXO-
pammecs. bl 3Haxodepenyrommecs papel. [IprsHax
Jlent6rnua. [Ipmuaxu AGeis u Jupuxie. CBOHCTBA CYM-
MBI 3HAKOLIEPEMEHHbIX panoB. Teopema PuMana.

9.4.

@yHKIEOHATEHEE pAfsl. PaBHOMEpHAT CXOIMMOCTE,
o6nacts cxomamoctd. Kputepuit Komu nnd byHKIHO-
wanbHEIX panos. Ilpusmak BedepmTpacca. IIprsHaky
AGenst 1 Jupuxie. CoiicTBA PABHOMEPHO CXOJANIAXCA
pPAOOB.




9.5. | Crenennsie psimsr. Jlemma AGens. Wureppan u panuyc
cxomumocTr. Dopmyna Komm-Anamapa. Teopema o
PaBHOMEPHOH CXOIMMOCTY CTEMEHHOTO PSIa, ee Cienct-
BUS.

9.6. | Pamsr Teiinopa u Maxnopena. Teopemsr 06 ycuoBusx
pasnoxumMocty Gyrxiuit B psn Teiinopa. Pasnoxenue B
psan Maknopena Gynkumit €', cos x, sin x, In (1+x),
(1+x)". TlpunoxeHus cremeHHbIX PSOOB IJis BBIYHCIIE-
HUM 3HaveHu# (yHxnuil, BRIYMCIeHHs HHTErpajgoB u
pewenns VY.

9.7. | Ilepuomuueckue (yHKIMM, WX cBoWcrea. I APMOHUKH.
Tpuronomerpudeckue MHOTOYIEHB U pAnel. Tpurono-
METPHUHecKast CucTeMa, ee cBoicTBa. Panpt u kosdurm-
euTel Oypre. Teopema Jlupuxie o cxOmuMOCTH pana
Dypoe. PH3NIECKOS HCTONKOBAHME DA3IOKEHNS (byHK-
Ui B TPUTOHOMETpHUecKuil pag Dypse.

9.8. | Paznoxenue B psin Oyphbe 4eTHBIX ¥ HEUSTHBIX GbyHKITH,
Pasnoxenue B psx ®ypee GyHKIMIA, 3a03HHBIX Ha oTpes-
ke [0,7]. Pasnoxenne B psag Pypse bysxui, 3anas-
HBIX Ha CUMMETPHYHOM oTpeske [-/, /.

Pasnien 10. KpartHbie, kxpuBoTUHEHHbIE 1 ITOBEPXHOCTHBIE
UHTErpabl.

18
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10.1. | Ilonstue n-meproro Gpyca, ero Mmepa. smepumsie ¢u-
Typel. MuoxecTsa mepst 0. 3agauu, npHBoAfmKe K 10
HATHIO KDPaTHBIX HHTETPalOB (00BEM KpUBOJNHHEHHOTO
UMIUHAPA, Macca HEOJHOPOAHOIO TeNIa).

10.2. | Jisoiinoii unterpan. Teopema JleGera o CYLIECTBOBAHUH
KPaTHBIX HHTErPaJoB, ee caeAcTBusI. CBOMCTBA MBOMHEIX
unTerpanos. Teopema o cpennem.

10.3. | Bomucnenve neoifHoro mmTerpana mo HNPAMOYTOJIEHOM
obnactu. KoHTyps!I HepBoro u BTOporo Twma. Berucie-
HHE [BOWHbBIX MHTEIPAJIOB 110 NPOU3BOJIBHOH 061acTh

10.4. | IIpeoGpasosanme mrockux obnacreit. Martpunia Sxo6u,
axobuan. Teopema 0 pPaspelmImMOCTH CHCTEMbI HESBHO
3aIaHHBIX  QyHKIME. [nagkue B3auMHO-OMHO3ZHAYHEIE
oToOpaxXenus, WX CBOMCTBa. 3aMeHa IepeMeHHBIX B
nBofHOM wuHTerpane. [lonsipHas cucreMa KOODIHHAT
(CK). IOpoitHoit mrTerpan B momsproit CK.

10.5. | Tpoiino#i maTerpan. Berucnenue TpoiHbIx HUHTErPanoB.
JaMeHa MepeMeHHBIX B TPOHHOM uHTerpane. TpoitHol
uaTerpan B mumusaprdeckod CK. TpofiHolt unrerpan B
cheprueckoit CK.

10.6. | I'eomeTpraeckue DpUmOXeHUS KpaTHBIX UHTETPaoR
(mrowanm duryp, obsemst Ten). Mexanuueckue npumno-

[y

(]




KEHUA KpPaTHBIX VHTCTPaNIOB (CT&THT{GCKHQ MOMCHTEI,
KOOpJMHATE HEHTPA TAXECTH, MOMEHTE] HH@pHI/H/I).

10.7.

3ajaun, TPHBOJIALIKE K TOHATHIO KPUBOIMHENHBIX MHTE-
TpalioB (Macca MaTepHalbHON KpuBoii, paboTa TepeMeH-
HOI cunsl). KpuBOMuHeNHbBI HHTErpan mepBoro poja,
€TI0 BBIUHMCJICHNE TIPY Pa3U4HEIX CII0C00aX 3aIaHus KpH-
Boi. KpuBonuneliseiif HuTerpan BToporo pona, ero ceoi-
CTBa u BeIYUCTeHUe. KOHTypHbIM mHTerpan. HezaBucu-
MOCTb KPHBOJMHEHHOTO MHTETpaja BTOPOrO POJA OT Iy-
TY MHTETPUPOBaHuA. Y cyioBre Dilzepa.

10.8.

TosepxuocTH, cnocobul wx 3amanus. TlonsTue CTOPOHEI
MOBEPXHOCTH. [IBYCTOPOHHHME U OJHOCTOPOHHHUE TIOBEPX-
HocTh. [Inomans noBepxHoCTH. ®OPMYNBI JJIS BEIUUCIIE-
HES mnomanu rnosepxuocty. [nddepeniman mosepxHo-
CTH.

10.9.

IToBepXHOCTHEIN MHTETPAT MEPBOro POJa, er0 BBIYUCIIE-
uye. IloBepxHoCTHEIH MHTerpan BTOpOro poja, obrmwmil
BHJI ¥ CBOHCTBA. Bhiuncienye moBepXxHOCTHOrO HHTETpa-
Jla BTOpPOTO pofa.

10.10.

©opmyna Croxca. Popmyna ['puHa, ee MPUIOKEHHE K
BRIMUCIICHUIO IIToa el miockux ¢uryp. @opmyna Oct-
porpanckoro-I'aycca, ee NpUIOXKEHWEe K BBEIYHCIIEHUIO
00BEMOB TelL.

HUTOI'O: 3 cemectp

34

34

YeTBepThli cemecTp

Pazpen 11. OnemeHTH TEOPUU HOJIA.

11/8

11.1.

Cransproe none. Tlosepxuoctu yposms. Ilpomssosmas
110 HalpaBleHUIO U IPafUeHT CKaISIPHOTO MOJIS.

11.2.

Bexropnoe none. Bexroprsie muamm. ook BEKTOPHOTO
nonis. JIMBEpreHUNs BEKTOPHOIO IOJSA, €6 CMBICH. Linp-
KyJIALys BEKTOPHOTO 11071, POTOp BEKTOPHOIC 110JIs, €ro
CMBICII.

3/2

11.3.

Omeparop [amumsrona. Juddepenipmansasie onepanuu
MIEPBOTO U BTOPOI'SC TMOPSAKA HaJ HOJSMU.

3/2

11.4.

Horerunansroe none. Kpurepunit notermuansuocta. [lo-
TeHUMaN, ero Beraucienve. ConenonpansHoe moie. Kpu-
TEpUM  CONEHOMMANLHOCTH. TeopeMa  pasioKUMOCTH
lenmpMronsiua.

3/2




Paznen 12. SnemenTsl Teopun
YpaBHEHUH MaTeMaTH4eCKOH QU3NKH

- 10/6

12.1.

OcHoBHbIE (Qu3MYecKue 3a1a4u, IPUBOAAINNE K ypaBHe-
HUSM B YaCTHBIX NPOW3BOJHBIX (TETUTONPOBOIHOCTD U30-
TPONHBIX TeJl, NoNepeyYHsle Kosebanus cTpyHsl). IloHda-
THE O KJIACCH(PUKAIMM ypaBHEHUN MareMaTu4eckoi (u-
3UKH.

12.2.

Meron [anambepa nns perieHus ypaBHeHUM IoIeped-
HeIX KonebaHuil. Pemienmwe 3amaum ¢ 3aKpelUICHHBIMU
Konuamu. [lpurmmn cynepnosunun.

4/2

12.3.

Meton pasneneHus nepeMeHHBIXK. 3amaua lltypma-
Jinysunnga. CoOcTeBeHHBle 3HAUYeHWS W COGCTBEHHEBIE
¢yuxuuu oneparopa Hltypma-Jinysusis.

6/4

Pasznen 13. Teopus BepogTHOCTEH 1
MaTeMaThdecKas CTaTUCTUKA

20

30/20

13.1.

IIpenmer Teopun BepositHocTel. Criydaiiaete coObrTus. Tu-
Bl CITY9aiHbIX COOBITHI. MHOXECTRBO 3JIEMEHTAPHBIX HC-
xonoB. Onepammu Hanx coObiTwaMu. Anre6pa COOBITHIL
Jnarpamvmer Benna. [Ipotusononoxasie cobpiTus. lonHas
rpynna coOBITHIA.

3/2

13.2.

IonsaTre BepoATHOCTH. AKCHOMATHIECKOE ONpelleIeHre
BeposTHOCTH. BeposTHOCTHOE TipocTpancTBo. CBoOCTBRA
BeposTHOCTel. TeopeMa o BEPOSATHOCTH CYMMBI TPOM3-
BONBHEBIX cOOBITHI. Kitaccuueckas BEpOSTHOCTHAS CXEMa.
OnemeHTs! KoMOuHaTopuka. Kiaccumukanus cxeM Bbl-
6opa, X BEPOSITHOCTH.

3/2

13.3.

YcnoBHas BEpOATHOCTH, €€ CBOlcTRa. HezaBucumsie co-
oertug. Teopema yMHOXeEHHS BeposTHocTel. Dopmyna
TIOIHOU BeposaTHoCTH. DPopMyna baifeca.

3/2

13.4.

Honmarue cnyuaninoin semuumusl (C.B.). JluckperHele
ciyyaitnse Beymauns! (1.C.B.) n HenpepsIBHbBIEe ciiyydaii-

peie Benmuuael (H.C.B.). [lordarue 3axona pacnpezene-

must C.B. Pan pacrpenenerma JI.C.B. MHOroyroiasHAK
pacupeneeHus. - ‘

- 2/1

13.5.

@yukimg pactpeneneaus C.B., ee ceoiictea. Teopema o Be-
POSTHOCTH TIOTIafaHys CIy4JaifiHOM BeJIMUMHEL B 00JIacTh, €6
cnencTeus. DyHKIWA pacﬂpeﬂeneﬂm JI.C.B. Vanuxarop
cobertrit. IInoraocts pactpenenenus H.C.B., ee cpoiicrea.
YcrioBre HOPMUPOBKH.

2/1

13.6.

Uncnopsie xapaktepuctuky C.B. MareMaTyuueckoe 0xKu-
Iapne, ero ceoiicTea. Mogpa. Menguana, [ucnepcus, ee
cporicTra. Cpenpee KBaIpaTUIHOE OTKIIOHSHMIMA.

N3

3/2




13.7.

JuckpeTHeIe pacmopefieneHus (PaBHOMEPHOE, T€OMETPH-
HeCKoe, TUNEPreOMEeTPUYECKOe, ITyacCOHOBCKOE), YCIO-
BUsl BO3ZHUKHOBEHWS, OCHOBHBIE HUCJIOBBIE XapakTepu-
CTHKH.

2/-

13.8.

HenpepeisHele pacnpenenenus (paBHOMEPHOE, HOPMAIh-
HOE€, [I0Ka3aTeNbHOE), YCIOBHS BO3HMKHOBEHUSA, OCHOB-
HBIE YUCIIOBEIE XapakTepuctuku., OyHkmus Jlanmaca, ee
CBOMCTBA U CBSI3b C HOPMAJIBHBIM pacipeeleHueM.

3/2

13.9.

IMocnenoBarenbHOCTH UCIIBITAHMH, ux TUmsl. Cxema bep-
Hyu. [lpenenbHble Teopembl ISl CXeMBl BepHYIIM
(Myaspa-Jlannaca, Ilyaccona). 3axoH OGONBIINX UHCEI.
Hepagencrea YeOrmuesa. [Ipasuno 3¢. Llenrtpansuas
IIpeJeNbHas Teopema.

372

13.10.

Cucremsl caydailHBIX BEJIMYWH, WX 3aKOHBI Pacipeserie-
Husl. YHCIOBBIE XapaKTePUCTHKK MHOTOMEPHBIX PacIpe-
nenenvit. Kosapuanus, ee ceolictsa. Kosddumumenr xop-
pEALNN.

272

13.11.

3amauy MaTeMaTHUecKol cratucTuku. BeiGopka. Pacmpe-
JEICHUE reHEePaIbHOM COBOKYITHOCTU. BapuanuoHHBIA 1
CTAaTUCTUYECKUH pPsAbl. [ 'pynnmupoBaHHBIA CTaTHCTHYE-
ckuil psn. Beibopounas ¢byHKuus pacnpenenenus. [ uc-
TorpamMmMa. UYMcioBEIE XapaKTEpPUCTUKW BBEIOOPOYHOTO
pacipeneeHus.

2/2

13.12.

IHonsTre Touednoit omenky, ee kputepuu. OlieHKa MaTe-
MaTHIECKOrO OXKMIAHUS U AUCTIEpCUH. MeToIs! omyde-
HUSL TOYEYHBIX OLUEHOK (MeTON aHaioTHH, MEeTO] MOMEH-
toB). Pacupenenenme y?. Pacmpenenerme CTHIOmSHTA.
HurepBaneHsle oleHKU. [lOHATHE MOBEPUTENBHOIC HH-
TepBana. JIoBepUTENbHbBIE MHTSPBAJBI JUIS YHCIIOBBIX Xa-
PAKTEPUCTUK HOPMAJIBHOTO 3aKOHA PACTIPEICIICHHS.

2/2

HNTOI'O: 4 cemectp

34

51/34

Beero 3a yueOHbIT TOT

187

187/170

2.2. Pacgerno-rpadudeckue paboThl

Cemectp ' Tewmer PI'P
1 Amnanutrdeckast reomeTpus. [Ipelielitl W NpOu3BOTHELE,
2 Wnrerpanet. uddepernuansaeie YpaBHEHNA.
3 Psanpt. KpaTHble B KPUBONUHEWHBIE MHTETPATIBL.
4 Teopus mons. Teopus BEpOSTHOCTEMH.




3. YUEBHO-METOIUYECKAS KAPTA
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[1epsr1ii cemecTp
Paznen 1. SnemeHTH MuHelHOMN anrebpsl u 28 73
QHAIATHYECKOM TeOMeTPHH.
1.1, | Matpungr. Twame: Matpun. Onepaluy ClnoKeHAs MATPHIL B YMHOXEHHS UX Ha YHC- [31,I4] | Ompoc, 13
no. CpolicTsa nuACHHBIX onepanuil Han Marpuiamd. Onepanus yMHOKESHHS Mar- 5 5 [71,112] 3K3.
pur, ee coricrea. Onepanys TPaHCIIOHUPOBAHUS Marpul, ee cBoiicTBa. CuMmer- [151[17]
| pPUYHBIC K AHTHCHMMETPHYHBIE MATPUITEL. [24]
1.2. | HepecraHoBkn U MOACTaHOBKH. KaHOHHYEeCKHEe MONCTaHOBKH. VIHBEPCHBIE Tapsl. [3],[4]
HerHOCTh mepecTanoBok. Teopema o Tpamcnosuiud. OnpenenuTens Nopsaka n. [71,112] | Omnpoc, [1/13
OcnosHsle cBOMCTBA onpeneuTeneil. Munop u anrebpandeckoe foNonHenue s | 2 2 [15],[17] 3K3.
3neMeHToB onpenenurens. Pasnoxenwve Jlannaca. Ilpocreiiinue MeTonsr Bhuucie- [24]
HIS OOpEeASIIUTEIeH.
1.3. | Heswipoxnennrie marpunst. OGparHas mMarpuna. ®opMynia A BEIUUCICHHS 06- [3],[4] | Ompoc, I3
patHol Marpurist. [lonstre panra Marpunsl. OCHOEHBIE PABEHCTBA M HEPABEHCTBA 5 5 [7],[12] 3K3.
Anst panros. Teopema o panre Marpunsl. basucHsle MUHOpPHL Teopema 0 6a3uCHOM - [151,]117]
muHOpe. OCHOBHbIE METOBI BEMUCIICHHS PAHIOB MATPHIL. [24]




1.4. . . .. . [3L14] | Ompoc, ITI3
UCTEMBI JTUHEUHBIX ypaBHeHMNA. Marpuanas Gopma 3alucy JTMHEWHBIX CHCTEM. (71.012] o
Onuopognsie cucremsl. lonsitie pemeHds! TUHETHON cucTeMbl. PaBHOCHILHBIC [ Sj [17] o
cucremel. Teopema Kponexepa-Kanemnu. [2’4}
1.5. M . . [31,[4] | Ompoc, ITK3
ATPAYHBIM METOJ PEIICHAS IMHEUHBIX CUCTEM. Y CJIOBHE CYIIECTBOBAHUA HETPH- (71.012] ks
BHANEHBIX PEHICHUH OtHOPOAHEIX cucteM. Ipasma Kpamepa. Meron Naycca mms 1 5]? (17] ’
peIneHns IMHEHHBIX CUCTEM OOIIEro BUAA. [2’4]

1.6. |Ilonsrue reomerpudeckoro BexkTopa. Monyns BexTopa. Hynesoi BEKTOP. [3L,[4] | Ompoc, ITK3
Ennnnansie BexTopni. KonnuneapHasle U KoMIUiaHapHbIe BEXTOPHL. Teopema [7],[12] 3K3.

0 paBHBIX BeKTOpax. Omepalus CIOXEHHUS BEKTOPOB, ee CBOMcTBa. Onepa- (151,[17]
Ousi yMHOMXEHHA BEKTOPOB, ee cBoHcTBa. Pa3znocTs Bextopos. Teopema o [24]
KOJUIMHEapHBIX BEKTOpax.

1.7. | lloustue nuuelnoll He3aBUCUMOCTH CHCTEMBI BeKTOPOB. Heofxomumbie u moc- [31,[4] | Ompoc, ITI3
TaTOYHbIC YCIIOBHS JIMHEHHON HE3aBUCHMOCTH CHCTEM JIBYX U TpeX Bektopos. IloHsaTHe [71,[12] 3K3.
BEKTOPHOI'O IPOCTPaHCTBA. Pa3sMepHOCTE BEKTOPHOTO MpoCTpaHcTBa. basuc [15L[17]

BEKTOPHOTO MpocTpascTBa. Teopema o pasnoxeHHs BekTopa no Gasucy. Koop- [24]
AuHaTel BeKTOpa. [lexapros Gaszuc. JlexapToBBI KOOPAWHATH KaK OPIMOYIOIb-
HBIE IPOEKITHH.

1.8. | Cranspuoe npoussesienue BexTopos. [Ipoexnus sexropa Ha ock. I'eoMerpuue- [3],14] | Ompoc, I3
CKHU CMBICH CKAIAPHOTO MPOM3BEAEHHA. Y CIOBHE MEPHEHIMKYISPHOCTH BEK- [71,[12] 3K3.
TOpos. Anredpamdeckue cBOMCTBA CKalfpHOIO NPOU3BENEHUS. BEHIUMCICHHE [15],[17]

CKaJIAPHOIO IPOMU3BEJCHUS B JeKapToBoM Oasuce. [Ipunmoxenus ckajasapHOro [24]
OPOU3BENCHUA K DEIIECHUIO FeOMETPUIECKUX 3a1a4.

1.9. |TloHsTHe opHeHTaN Uy TPONKH BEKTOPOB. BeKTOpHOE NpOoU3BEIeHUEe BEKTOPOB. [31,[4] | Ompoc, I1)I3
YCnoBue KOJUIMHEAPHOCTH BEKTOPOB. [ eoMeTpudeckuil CMBICH BEKTOPHOTO [71,[12] 3K3.
npousBefienns. Anrebpanveckue CBOWCTBA BEKTOPHOTO IPOU3BENEHHUS. BHI- (151,117]

YHUCIIEHUE BEKTOPHOTO IIPOU3BENIEHNs B IeKapToBOM Oa3uce. Ilpunoxenus Bek- [24]

TOPHOIO IPpOU3BEACHUA K PCIICHUIO TCOMCTPHUYCCKUX 3a0ay.




i.10.

CMenagnoe npousBeieHre BeKTOPOB. I eoMeTpruecKnii CMBICT CMENTAHHOTO TIPO-
H3BeieHus. Y CIOBUE KOMILIAHAPDHOCTU TPOHKHU BeKTOpOB. Anrebpamdeckoe CBOM-
CTBO CMEILIaHHoro Npou3BeicHHd. Boluuciienye CMEagHoro Npou3BeaeHuUs B Jie-
kaproBoM Oazuce. Tlpunoxenus CMEIaHHOTO MPOU3BEACHUA K PEIICHUIO TEOMET-
PUHECKHX 3aa4Y.

[31,[4]
[71,[12]
[151,[17]
[24]

Ompoc, TT/13
BK3.

111

JlexapToBa cucTeMa KOOPAUHAT. Pafuyc-BeKTOp TOYKH. JIeKapTOBB! KOOPJUHATHI
TOYKH B IpocTpancTee. GopMyna JUii BRIYHCIEHUS PACCTOSIHUS MEXTY TOUKaMH.
Jlenenune oTpe3ka B 3afaHHON IPOIIOPIUA.

[3],[4]
[73,[12]
[151,[17]
[24]

Omnpoc, I3
3K3.

1.12.

Tpsmas ma miockocTH. Hampapnsiomuii BeKTOp MpsaMoil. BexTopHoe mapa-
MeTpUYecKoe ypaBHeHWe U IapaMeTpHYecKoe ypaBHEeHWe NpPsAMON Ha IIOC-
xocTu. KaHoHMYeCKoe ypaBHEeHWe NpsAMOH. YpasHEHHE NPAMOM, NPOXOZAIIeH
yepes aBe TOYKW. HOpMalbHBIM BeKTOp HpAMCH Ha MIIOCKOCTH. BexropHoe
HOpMallbHOe ypaBHeHme unpsaMoi. Ob6wee ypaBHenue mnpsimoii. HopmainbHoe
ypaBHenue npsmoi. Teopema 06 OTKIOHEHHM TCGYIKH OT HPSMOM. YIIOBOH KO-
shUIHERT U €70 CBA3H ¢ KOOPIUHATAME HANPaBISIOMIET0 BEKTOpa. Y paBHeHHE
IPAMON ¢ YIIIOBBIM KO3 QUIHEHTOM.

[31,14]
[7],[12]
[151,[17]
[24]

Ompoc, 11113
5K3.

1.13.

IinockocTs B mpoctpadcTBe. HOpManmbHBIN BEKTOp IIOCKOCTH. BexTopHoe HOp-
MalbHOe ypaBHeHHe miockocty. Oblnee ypaBHEHUE MIIOCKOCTH. Y paBHEHHE IUIOC-
KoCTH, Mpoxoasiell yepes Tpu QUKCUPOBaHHbe TOUKH. HopmanbHoe ypaBHEHHE
riockocTd. Teopema 06 OTKIIOHEHUH TOYKH OT IJIOCKOCTH.

[31.14]
[7],[12]
[151,[17]
[24]

Ompoc, 1113
9K3.

1.14.

Ipamas B npocTpaHcTse. Ilapamerpuyeckoe ypaBHEHNE NpsiIMON B NIPOCTPAHCTBE.
KanoHudeckoe ypaBHeH#e NpsMON B IpocTpaHcTee. LpsaMasi B NPOCTPAHCTBE Kax
NVHES TEepecedeHns WIOCKOCTeH. 3a1a4y Ha B3aUMHOC PACIIONOKEHUE HPAMBIX 1
IIOCKOCTE.

[3],[4]
[71,012]
[151,[17]
[24]

Ompoc, TTK3

3K3.

1.15.

Kpupas Ha mIockocTr. Cnocobsl 3afaHms KPUBBIX Ha wiockocTy. Kiiaccudukarys
TrmoB KpuBsIX. Ajrebpandeckue kpusbie. Kpusrie sroporo mopsnxa. [lomsrue
KAHOHMYECKOro yYPAaBHEHUS ¥ KaHOHWIECKOH CHCTEMBI KoopauHaT. HeBbpoxIeH-
HBIe KPHBBIE BTOPOIO MOpsIKa. DIUIMIC U ero ceolicTea. 'unepbona 1 ee CBOUCT-

[31,[4]
[71,[12]
[15],[17]
[24]

Onpoc, 1113

3K3.




Ba. [lapabona u ee cpotictea. IIpeoGpazoBanne NeKapTOBBIX KOOPIHHAT Ha ILIOC-
KOCTH. AJTOPUTM Npeobpa3oBannsa O6IIero ypaBHEHUs BTOPOTO IIOPIAKa K KaHO-
HAYECKOMY BUAY.

Hosepxrocts B mpoctpancTse. CniocoGBl 3ananna MOBepXHOCTel. Anrebpande-
CKue HOBEPXHOCTH. Llnnuupudeckne u KOHMIECKHe MOBEPXHOCTH. [IoBepXHOCTH
BTOPOI'O NOpAZKa U KIACCHPUKAUS UX KaHOHWUECKUX ypaBHeHuH. HeBpIpoxneH-
HBIC HOBEPXHOCTH BTOpOre nopsaka. Meron cedeHuil I onpeneneHus (popMsl
HOBEPXHOCTH.

[31,04]
171,[12]
[151,[17]
[24]

JK3.

Paznen 2. Beenenue B MareMaTHdecKuii aHajus.

14

14

NS]
[u—

Hucnosbie MEOXECTBA. MHOXECTBO NeHCTRHTCIBHBIX YUCEN W JECATHUHbIE PO-
6u. AKCHOMATHYCCKOE OIpeNelieHHe MHOXKECTBA JCHCTBHTENBHBIX wncel. Tod-
HbIC BEPXHHE U HIDKHUE TPaHH YHCIOBBIX MHOXecCTB. [Tonstue ¢yuxnuu. Cnoco-
651 sananma Qynxuui. O630p OCHOBHBIXK CBONWCTB 3/IEMEHTAPHBIX (YHKIIHIA.

[1L.[2]

[41.05]
[6],[12]
[13],[14]

Onpoc, 1113
3K3.

b
b

Kowmmnexcupie gucna. Yucno i. AnreGpanyeckas (opMa 3alHCH KOMILIEKCHBIX
urcen. KomunekcHoe conpspkenue. ApudMerndeckue NeHCTBUS Hax KOMIIEKC-
HBEIMHA YHCIAMHA.

191, [16]
[36]

Onpoc, TTIK3
3K3.

o
(d

Kowmriexcras miockocTs. MOyTs U apryMeHT KOMIUIEKCHOTO 4ucna. TpUroHo-
MeTprYecKas (GopMa 3alicH KOMIUIEKCHBIX umncen. Mopmyia Myaspa. Ionstue
KOPH: XOMITIeKCHOro. DopMynia jiist KOpHel 1 ux n3o0paxkenue Ha KOMILISKCHOM
IJIOCKOCTH.

[9L.[16]
36]

Onpoc, I1/13
3K3.

!
=

Hucnoseie MOCIEAOBATENLHOCTH, UX TUITBL. BECKOHEUHO Majible U 6ECKOHSYHO
GoNBlINe YKCIOBBIE NOCHENOBATENBHOCTH. IloHaTue pelenna 4uciaoBod I10-
cienosarensHocT. CBONCTBA CXOAAIMAXCS NoclienoBaTensuocreii. CBolicTRa
MPEeJeiiOB YHUCIOBBIX ITOCHEeNOBATEILHOCTEN.

[11,[2]
[41.[5]
[6],[12]
[131,[14]
[17],[18]
[21]

Onpoc, T3
3K3.




[\
Ln

MOHEOTOHHEIE OCHIENOBATENBHOCTA. TeopeMa O CyINEeCTBOBAHMM Mpelena MOHO-
TOHHOM nociepoBarensHocTu. Ymcno e. lloanmocnemosarensHoctd. Teopembl
boneiiaso - BellepmTpacca 0 HOCHeAOBaTENBHOCTIX. BepxHue U HUXXHUAE TIpee-
ne1. Kpurepuii cyiecTBoBaHUsA MPENEia YUCIOBOH MIOCHEA0BATENbHOCTH.

[11.[2]

[41.[5]
[6],[12]
[13],[14]
[17],[18]

[21]

Omnpoc, [TK3
3K3.

i
=)

Ipenen dyuxnuy Ha a3bike € — & (mo Komm). Hpenen QyHKun Ha SA3BIKE 110-
caepoBarenpHOcTer (o I'eline). CoiicTBa nmperenoB GYHKIWH M METOIH HX
sprancnennit. OpHocroponuue npenensl. Ipegen dyuxuuu npm x — oo,

[11,[2]

[41,15]
16],[12]
[131,[14]
[171,[18]

[21]

Omnpoc, [1/13
3K3.

Becxoneuno mansie u Oeckoneuro Gonsimne Gyuxiuu. CBsizb MeXy 6€CKOHEUHO

ConpummMu ¥ OeckoHeuHO MabiMu QyHKIuAME. CpaBHeHHe OSCKOHEYHO MAaJIbIX
bynximi. SxsuBanenTHble OecKkoHeyHO Manbie QyHKIMU. [lepBeiil U BTOpoOii 3a-
MeYaTeNILHBIe OPEeNeisl U UX CleACTBUA. [abnuila SKBUBANCHTHBIX OECKOHETHO
Malbix QyHKIEHA. MeTox SKBUBAICHTHBIX OSCKOHSYHO MalbiX (GYHKIUMUA BBIYHC-
TeHNs TIPEeeTiOB.

[1],(2]

[41,5]
[6],[12]
[13],[14]
[171,[18]

[21]

Onpoc, [TK3
3K3.

[Tonsitue HenpepwiBHOCTH (YHKIMHA B Toyke. Kitacc HempeprIBHBIX Ha IPOMEXYT-
xe X dyuxnmit. CpolicTsa nenpepsiBHbIX (PyHKiuil. Teopems! bonsuano - Belep-
wTpacca Ais HempepsBHBIX Ha oTpeske [a, b dysaxumit. Teopema Koum o mpo-
MEXYTOUHOM 3HAUEHHH HenpephIBHOM (yHKImH, ee cienctsus. Jlemma o coxpa-
menun 3uaxka. Kpurepun sHenpepbBHOCTH (QyHKIMU B Touke. Knaccudukanus To-
9eK paspeiBa.

[11.[2]

[4],[5]
[6],[12]
[13],[14]
[171,[18]

Onpoc, I3
IK3.

Paznen 3. JuddepennmanbHoe UCUUCTIEHUE
dbyHKIUA OHON IepeMEHHOU.

18

18




DOU3EHECKHe 3aaun, NPHBOJAIMEe K HOHITHIO IPOM3BOAHOM (CKOPOCTh MPAMOIIH- [11.[2] 3K3.
HEIHOTO IBWKEHHS, CHJIa TOKA, TCINIOEMKOCTE). Y paBHEHUE KacaTebHOU K I'pa- [41,[5]

$uxy ¢ymxuun. [Ipomsponmas QYHKIHH, €€ TeOMETPUYECKHUH ¥ MEeXaHW4eCKHN [6],[12]

CMBICIL. [13],[14]

3.2. | IMonstue nupdepennupyemoct ¢yaxnuit. Jnddepennuan dynxnuu. Kpure- [11,[2] | Onpoc, I3
puit pudQepentppyemMoct QyHknun. CBash MEKIY npou3BoAHOH U JHpdepeH- [41,05] 3K3.
rmanom. Ilpunokenue quddepenipana s npUOAVDKEHHOTO BEIYUACIICHUA 3Ha4Ye- [61,[12]
nuil QyHKIMA. [13],[14]

[17],118]
[22]

3.3. | lipowssomHas CyMMbl, IPOU3BEACHHS, YaCTHOTO. IpousBojHast CIIOKHOU (QyHK- [11,[2] | Omnpoc, ITIK3
ud. IlpumMeps! BEMMHCIEHUS TPOU3BOAHBIX MO OJIPEAC/ICHHUIO. Tabnuia mpous- [41,[5] 3K3.
sonaerx. Jlorapudmudeckoe nubdepenimposanue. llpousBonnas oOpaTHoi’ [61,]12]

Gyuxuuy. [IponssoiHse TapaMeTPHICCKI 3aMaHAoN 1 HEsIBHO 3a/laHHON (PyHK- [13],[14]
LU [17],[18]
[22]

3.4, | IIpou3BOAHEIE BBICIIMX NOPANKOB. Tabnua OCEOBHBIX MPOU3BOIHBIX BBICIIAX [11,[2] | Omnpoc, I3
nopsnxos. @opmyna Jlelbuuia. JiuddepeHimans! BHCIIHX NOpAaKos. MaBapu- [41,[5] 3K3.
aHTHOCTS (opMel fuddepennuana IepBoro NOpsxa. [61,112]

[13],[14]
[171],[18]
[22]

3.5. | Teopema Posuis, ee reOMETPUIECKHH CMBICT. Teopema Jlarpamxa. @opmyna XoHE- [11,[2] | Omnpoc, ITI3
HBIX mpEpaniennii Jlarpamka. Jinbdepernuanpaas TeopeMa Kommu. Ilepsoe npaBu- [41,15] 3K3.

1o Jlormrans. Bropoe npaswino Jlomarand. PackpeiTie HEOIPeIeTeHHOCTEN BU-~ [61.112]
12 G- 00, 0% o0 1%, 00— co¢ nomouso npasun Jlormrans. [13],[14]

[17],[18]
[22]




Mpuorounen Tefinopa. Kpurepuii xpataoctu KopHs MHOTOWIeHa. Popmyna Teftnopa
mist iaddepennupyemerx dyaxmmi. OcTaTounsii wieH B dopme Jlarpamka u Komn.
Dopmyssr Maxnapena ams Qyrxumii €, cos x, sin x, In (1+x), (1+x)°.

[1].[2]

[4],[5]
[6],[12]
[13],[14]
[171,[18]

[22]

Onpoc, 11113
3K3.

Yenosus BospactaHmsi ¥ yObiBaHus GyHKOUH. Touku skcTpemyma. Heobxo- |
AAMOE yCIOBME CYHICCTBOBAHMS SKCTpeMyMa. JocTaTouHEIi KpuTepuit cymmect-
BOBAHWA MaKkCUMyMa K MHHMMyMa. ViccrienoBanue Ha MaxcMMyMm ¥ MEUHHMYM C
TIOMOIIBIC TIPOM3BOMHBIX BEICHIErO Mopsnaka. OThICKaHWe HAMOOIBIIErO W HAU-
MEHBIIEro 3HaYeHUN nudPepenpyeMoil Ha oTpeske (hyHKIHN

[\

[1],[2]

[4],[5]
[6],[12]
[13],[14]
[17],[18]

[22]

Onpoc, IT13

3K3.

3.8.

llonarye BBIMYKNOCTH W BOTHYTOCTH TpadukoB Gymknwmii. Vccienosanme
byHKIMA Ha BEIIYKIOCTH W BOTHYTOCTh. Touky Heperua. AcHUMITOTHI Kpu-
8bIx. O0IIas cxema uccnenoanys GyHKINA B HOCTPOSHHUS rpauKoB.

[11.[2]

14],[5]
[6],[12]
[13],[14]
[171,[18]

[23]

Onpoc, ITK3
3K3.

Paznen 4. Jlnddepennuansioe ucqrcienue
(QyHKIUH HECKONBKUX MepeMeHHBIX

4.1

Hpoctpancteo R™. Paccrosmue Mexxy TOUKaMH B npocrpanctee R™. OxpectHO-
cru Ttouek. IlocnemoparensHocTn Towek. Ilpefienr MOCHENOBATENBHOCTH TOYEK.
OyHKOUH HECKONBKHAX [IEPEMEHHBIX. [ €OMETpHIecKuil CMBICT GyHKIHH ABYX Iie-
pemennbIX. JIuaun u nosepxHocty yposHs. [Ipenen dynxmun. TTosropHsie npene-
nel. Teopema o npefenax GyHKIUM BYX NEPEMEHHEIX.

[1],[2]

[41,[5]
[61,[12]
[131,[14]
[171,[18]

[25]

Ompoc, I3
3K3.




4.2.

HernpepsisaocTs GYHEKIME HECKONBKUX IepeMEHHEX. 1IOHbIC U 9aCTHLI Ipupa-
wenud. HenpepsiBHOCT 00 QUKCHPOBAHHON TTePeMEHHOH. OTkphITEIE ¥ 3aMKHY-
Thie o6nactu. HenpepsisHocTs B o6mactu. CrolicTea HEMIPEPRIBHAIX GyHKIuH, Ya-
CTHBIC mpousBonnkie. uddepenuupyemocts, nonusit guddepenmuan. Hocra-
TouHOE ycnosue putdepennupyeMoctu. ['eoMeTpUYecKHil CMBICT nuddeperiu-
pyemMocTu QyHKIUH IBYX I€PEMEHHEIX.

L11,[2]

[41,05]
[6],[12]
[13],[14]
[17],[18]

[25]

Onpoc, T1/13
IK3.

Hpoussonmsie crnoxubix (yaxuuit. OmHOPORHbIE (ynxoun. Teopema Diinepa o
IA(GEPEHIMPOBAHIHI OXHOPOLHEIX ByHRKIHU. IIpoU3BOIHAS B 32 5aHHOM Hanpas-
nexny. I'pappent. YacTHble OpOM3BOAHBIE BLICHILX HOPSIKOB. Teopema o cme-
IAHHAIX IPOU3BONHBIX. Jluddepenmanst Boicimx nopsakos. OneparopHoe npa-
BUJIO BRIYUCHCHUS TUBHEpeHINaloB BEICIINX HOPSIIKOR.

[1],[2]

[4],[5]
[61,[12]
[131,[14]
[171,[18]

[25]

Onpoc, [1]13

JK3.

4.4.

©Gopmyna Telnopa ans GyHKIUH HECKONBLKAX nepeMeHHRIX. PopMyTia KOHEYHBIX
npupamenud Jlarpamka. Tpumenenue nuddepenuana s OpUOTIDKEHHOI'O BbI-
YMCIeHUd 3HaYeHud (Qynkumil. OxctpeMyM QYHKIHMH HECKOMBKUX IIEPEMEHHBIX.
HeobxonuMele ¥ [OCTATOYHBIE YCIOBUS OKCTpeMyMa (YHKLUH JBYX II€peMeH-
Heix. HanGonremee u HanMensiiee snadenns QyHKIAA B 3aMKHYTOU obmactu. Ye-
JOBHEIU 3KCTPEMYM.

[1],[2]

[41.,[5]
16],(12]
[13],[14]
[171,[18]

[25]

Onpoc, 113
3K3.

Paspen 5. Marerpaneaoe ueyncneHue.
Heonpenenenxsii HHTerpat

12

10

L
JE—

Honsrue neppoobpaskoit Gynximu. Heonpenenenuniii nuTerpail. CBolicTBa Heoll-
pepeneHHpIX unrerpanos. Tabmnula OCHOBHBIX HHTErpanos. 3aMeHa MepeMeHHOMH B
HEOUPENCHeHHOM uHTerpane. DopMyna UHTErpUPOBAHUSA 110 JacTIM, OCOGEHHOCTH
€€ MpUMEHEHMSL. ‘

[1],[2]

[41,[5]

[6],[12]
[13],[14]
[171,[18]
[26],[32]

Onpoc, T1]]3
3K3.




5.2. | MuorouneHsl Haj IoleM KomiuiekcHbix unces. KopHu Mmsorounena. Teopema [11,[2] | Ompoc, 1113
Besy u ee cnencreus. Ocuopras Teopema anrebps (6e3 jiokasarenscrsa). Pas- ) i (41,151 3K3.
OXeHWe MHOTOYNIEHA ¢ AeHCTBUTENBHBIMU KO3 (UINEHTaMy Ha JIMHEHHBIE U [6],[12]

KBaJPaTHBIE MHOKUTEIIH. [13],[14]

5.3. | Pammonansaeie Gyaxuun. [IpaBuibHble U HEIPABUIBHbIS aNreOpandecKkue ApooH. [11,[2] | Omnpoc, I3
DneMeHTapHbIe IpobH, uX TUIBL. Pa3jioxKeHne NPaBUIbHBIX JPoOed Ha siaeMeH- [4],[5] 3K3.
TapHEie Apobu. Metoj HeompeleneHHbIX — Kos¢uumenroB. Murerpuposanue 3 3 [6],112]
sneMenTapHbx  Apobeit. OOMmmi anropuT™M HHTSIPUPOBAHUA  PAlMOHAILHEIX [13],[14]

GyHKUHA. [171,[18]
[26],[32]

5.4 | Viarerpuposanue Gynkuui ¢ ApoGHO JIMHSHHBIMY MpPaMOHANbHOCTIMH. MHTeT- [1LI2] | Ompoc, 1113
pUpoBaHMe QYHKUUN ¢ KBaJPATHIHBIMUA HPPAMOHANBHOCTAMHY. TpUroHOMETpH- [41,05] 3K3.
qeckne oAcTaHoBKY. VHTerpupoanue GnHOMHANBHBIX Mubdepenimanos. [ox- 5 ) [61,]12]
cTanoBku Yelbpiena. [13],[14]

[17],[18]
[26],(32]

5.5. | ViHTerpupoBadye TPUTOHOMETPUYECKHX BhIpaKermil. BBRYUCICHHE HHTETPalOB [11,[2] | Ompoc, HK3
OT TPUTOHOMETPUUECKHX OIHOYICHOB. Bplumclenvne WHTErpanos oT QyHKIHT [4],15] 3K3.
PANUOHATBHOTO BUAa. Y HUBEpCAllbHAsS TPUTOHOMETPUYIECKAd OACTaHOBKA. 5 5 [6],[12]

[13],[14]
[17],[18]
[26],[32]
Pasnen 6. MiaTerpanbHoe UCHKHCIICHHE. 13 10
Heonpenenennsiit uaTerpai. HecobcTBenHbie HHTETPATIb.

6.1. | 3amawn, mpuBOJALIHE K MOHATUIO ONPECNCHHOrO MHTerpasa (ILIOMaih KPHBO- [11,[2] | Ompoc, 13

AuHeHHONW Tpanenuy, mMacca HEOTHOPOJHOIO crepxus). OmpesnelleHHbIA HHTE- 3 - [41,[8] 3K3.

rpali KaxK Ipeacht HHTCIPaABHBIX CYMM. HGO6XOI{HMO€ YCIIOBUEC CYIHECTBOBAHMA

[6],[12]




onpenenenuoro unrerpana. Oynxouusa dupuxne. [fowatue muoxectsa Mepsl 0.
Teopema Jlebera o cymecrBoBaHUM OMpEAENEHHOTO MHTErpaia, ee CIeJCTBUS.
OcnoBHBIE CBOHCTBA ONpPeIeICHHOT0 HHTerpaa. 1eopeMa 0 CpeqHeEM.

[13],[14]
[17],[18]
[26],[32]

Vurerpan kaxk GpyHKUUA BepXHero npeneia. [IponzBofHas HHTerpana mo BepxHe-
My npeneny. @opmyna Hetotona-JleliGuuma. 3aMerna nepeMeHHON B ONpeaeieH-
HOM mHTerpaine. Dopuynia HHTETPUPOBAHUS 110 YacTIM JIJIS ONpPEJeNeHHOro HHTe-
rpana. ‘

[

[1],12]

[4],[8]
16],[12]
[13],[14]
[171,[18]
[26],[32]

Ompoc, [1]13
3K3.

C}‘%
9%

Hecofbcrpennpiit HHTCTPaJI IICPBOIC podd, MCTO/A BBIMUCIICHUA U TPU3HAKK CXONH-
MocTH. HecoOGcTBeHHEIN HHTCIpAJI BTOPOIo polia, €0 MCTOL BLIMHCIICHIST U IpH-
SHAKK CXOIUMOCTH. ‘

[11,[2]

[4],8]
[6],[12]
[131,[14]
[171,[18]
[261,[32]

Onpoc, IT]13
BK3.

6.4.

F@OM@TPHQQGKHG HPHIOKCHUA OIPCACICHHBIX HHTCIPAJIOB. Brigucnenue

nnomanei miockux guryp. Beruucnenre o0beMOB TEN 110 TUIOIIANAM MONeped-
HeIX ceveHuil. Beraucnende 00BeMOB Tell BpallleHus. MexanuuecKue MpuIoKeHNS
OTIPENENCHHBIX MHTETPAJIOB (CTaTHYecKHe MOMEHTHI, KOOPAMHATHI LEHTPa TKe-
CTH, MOMEHTH uHepuu). [lepsas u Bropas Teopemsi ['ynpauna.

[1],[2]

[4],[8]
[6],{12]
[13],[14]
[17],[18]
[26],132]

Onpoc, ITK3
BK3.

6.5.

Yuciennoe uaTeTpupoBanne. KBaaparypHuseie (GopMyIIB MPIMOYTONBHUAKOB
u Tpanenuit. @opmyna Cumncona. Popmyna Yebrinena.

[11.12]

[41.[8]
[6],[12]
[131,[14]

3K3.

Paznen 7. OObikaoBenusie nuddepeHnnanbHple
YpaBHEHUS.

10




71, | ®usudeckye 3aa4y, IPUABOIAINzE K Ju(QPEepeHINATIbHBIM YPABHCHIAM (AY). Ilo- [1],[2] | Ompoc, I1J13
pamgox Y. Ionsrue pelleHus Y. O6pikioBeHHbe JuddepeHiHanbabe ypaBHe- [41,16] 3K3.
wug (ONY). JluddepennuansHeie ypaBHenus NEPBOrO HOPAAKE. HopmanpHast [12],[13]
dopma. Marerpansapie Kpupbie. V30KIMHbL Merton U30KIHH TpadudecKoro peie- [141,[17]
must 1Y mepsoro mopsiyxa. JudepeHiuaibibie ypaBHeHAS © pa3neneHHLIMA U pas- [18],[27]
IeNSIONMICS nepeMeHHbME. OOl HBTErpat. [35]

7.2. | Opmopomasie 1Y T1iepBOro MOpsIKa. IV, IpUBOHIIUECS K OTHOPOHBIM. JinHeH- [11,[2] | Ompoc, ILA3

mpie JIY mepBoro nopsaka, METOIBI X PeIiCHHUA. Vpaeuenne bepHymnd. Y pasHeHHs [41,[6] 3K3.
g monusix guddepenimanax. Ycmosue Oinepa. Hurerpupyromiiii MHOXUTEb. [121,[13]
Teopema ¢ CyMISCTBOBAHUU M EIMHCTBEHHOCTH PEIICHIA O1Y nepsoro mopsaxa. [141,[17]
Ocobsie pertenus [A(QQepeHIMaTbHOIO yPaBHEHHS IEPBOr0 HOPAAKA. OV nepsoro [18],[27]
TOPANKS, HePa3peIneHHbIe OTHOCUTELHO TIPOU3BOJHOM, METOIBI UX PEILICHHUSL. [35]

7.3. | IudpdepennnansHple ypaBHEHHs BBICIIAX HOPANKOB (obume moHATHA). 3agada 11,121 3K3.
Komm. Teopema CylecTBOBAHAS ¥ CIUHCTBEHHOCTH PCLICHIS 3a1atH Koum (dop- [41,16]

Mynuposka). TIpocteiiiuue Coyyay TIOHIWKEHHS TOPS/Ka. Jinueiinnie OJ1Y BRICIIAX [121,113]
TIOPSKOB. [14],[35]

7 4. | Jluneiinesie omHopomHeic AnddepeHUaNbabie ypaBHEeHU, CBOMCTBaA WX peie- [1],[21 | Ompoc, IT1A3
ot JIuHeHHO-3aBECUMBIE U THHEHHO-HE3aBUCHMBIC CHCTEMDI ynxiumi. Onpe- [41,[6] 3K3.
nenwress Bponckoro. Heobxonumoe yCuoBHe IuHeHOW HEe3aBUCUMOCTH CHUCTe- [12],[13]
mel ymxumit. Onpenenutens BpoHCKOrO. dopmyna OcTporpackoro - JIxyBUs. [141,[17]

TIuneitaeie seonsopoxasie Y. CTpykTypa 00IIeTo pererus. MeTton Bapuamuu [18],[27]
IPOM3BONBHBIX TOCTOSHHBIX. [35]

75. | luneiiusie opHOpoaueie Y ¢ MOCTOAHHBIMA roadurpeHTaMu. XapakTeph- [11,[2] | Ompoc, ITK3
ctuveckoe ypapHeHue. CHUCTEMBI QyHIaMEHTATBHBIX PEIICHUH. Jumnetinoie [41,16] 3K3.
HeopHoponanele /1Y ¢ NOCTOAHHBIMU xod>pduimerTamu. YpaBHEHHUA C TIpaBoH [12],[13]

JACTBIC CHENUAIBHOI0 BULLA. [14],{17]
[18],[27]
L 35]




Cucremsr obbiknosennbix Y (obmue nonsrast). Meron nckmouernit. Marerpu-
pyempie xoMmOunaman. Cucrembr muHefiasix Y. Crpykrypa ofuiero pemieHUs.
Meron Bapuaruy mocTOSHHBIX. CHCTEMBI ONHOPOLHEIX MUHEHHBIX JTY ¢ HOCTOSH-
HbiME Koo dunpenTamy. XapaKTepucTHUeckoe ypasHenue. PyHnaMeHTaTbHAS
cucreMa perieHuii. 1oHATHE 0 MaTpUYHOM METOJE PeIeHus INHEHHBIX CHCTEM.
MarpruHag SKCIOHEHTA.

[1],[2]
[4],6]
[12],[13]
[141,[17]
[18].[27]
[33]

Omnpoc, [T13

3K3.

{CHOBHBIE TIOHATUA TEOPHH yCTOHYMBOCTH pemerui JIY. YceroifunBocTs 1o JIi-
nysoBy. Touxu noxos u ux tunsl. Teopema Jlamynosa o6 ycrottumsoctu. OyHk-
mus Jlsmynosa. Mecnmenopanue Ha ycTOHYHMBOCTE MO MEPBOMY MPHOIHKEHHUIO.
Marpuna Nypsuna. Kpurepnii I'ypeuma.

[1],[2]
[41,[6]
[121,[13]
[14]

3K3.

Paznen 8. OnepaniioHHOE HCUHCTIEHHE.

8.1.

Opurunan. @ynxums Xesucaiiia, KaK npocteiiimiid opuranan. [Ipeobpasopanue
Jlannaca. Mzobpaxenue (o Jlannacy). CsofictBa npeobGpasosanus Jlamiaca (nu-
HEHHOCTS, TeopeMa Hoxobus, TeopeMbl 0 Au(depeHIUPOBAHIE U UHTETPHAPOBa-
HUW OPUTMHANOB U M300paKEHUM, TeopeMa 3alia3iblBaHus, TEOPEMA CMEIIEHHs).
Tabnuna npocTeHINK OPUTHHAIOB U W300paKeHuUIL.

[2],[4]
[91,[16]
[36]

Onpoc, [T13
9K3.

8.2.

Tlpunoxenue onepalyoHuoro ucudcnenus k pemennio OY u cucrem. Ceeprka
Qyuaxuui. Teopema bopens o6 uzobpaxennu ceeptru. Unterpan Mroamens.

[21,[4]
[91,[16]
[36]

Omnpoc, IT/13
IK3.

Paznen 9. Panapr.

16

16

9.1.

Hucnoesie pagel. CxomuMmocTe ¥ cyMma psna. ['eomerpuueckast nporpeccus.
Crolictea cxopamuxcs pagos. Heo6xoguMoe yCroBUe CXOAUMOCTH pPAa. Kpn-
tepuii Koy 1jig YHCHOBBIX PSAOB. [ apMOHUYECKA DS,

[11.[2]
[4].[6]
[121,[13]
[141,[17]

3K3.




9.2. | Pappl ¢ NONOXKHUTENBHBIME WICHAMH, CBOMCTBA UX YaCTHYHBIX cyMM. Jlocrarou- [11,]2] | Ompoc, ITJI3
HBIE TIPURHAKHU CXOMuMOCTH. 1lepBriid u BTOpOM npusHaky cpasHeHwus. [Ipusnaxu [4],[6] 3K3.
Hanambepa. Papukansaeiil npusnak Komn. Vaterpansabiil npusuak Komm. 4 [12],113]

[14],[17]
[18],[29]
[30],(31]

9.3. | 3naxonepeMeHHBIE pAAbl. AGCOIOTHO M YCIOBHO CXONSNIUECH PAfbL 3HaKOde- [1LI2] | Ompoc, ITJI3
penyrowmnecs pansl. [Ipusznax Jleitbunna. puznaxm AGenst u Jupnxite. CeolictBa [4],[6] 3K3.
CYMMBI 3HAKOIIEPEMEHHBIX PAfoB. Teopema Pumana. [12],113]

2
[141,]17]
[18],[29]
[30],[31]

9.4. | ©ysxumoHalpHble psapl. PaBHOMEpHAas CXOAMMOCTB, O0JACTh CXOJUMOCTH. [1],{2] | Ompoc, IT3
Kpurepnit Komu nna ¢yuxunonanssix pagos. Ilpusnak Beiiepmrpacca. Ipu- [4],[6] 9K3.
snaxu AGens u Jupuxie. CBONUCTBA paBHOMEPHO CXOJSIIUXCS PSIOB. 5 [12],[13]

[14],[17]
[18],]29]
{301,131]

9.5. | Crenennsie panel. Jlemma AGensa. HMurepran m pammyc cxonumoctu. Popmyna [1],[2] | Ompoc, TTIK3
Konm-Anamapa. Teopema 0 paBHOMEpHOH CXOLUMOCTH CTENEHHOIO psLa, €€ [4],[6] 3K3.
CHEeNCTBUA. 3 [12],[13]

[14],[17]
[18],[29]
[301,[31]
9.6. | Papsl Teiinopa u Maxnopena. Teopemsl 00 yclnoBusix pa3noXuMOCTH (YHKIHHA B [11.[2] | Ompoc, 11143

pan Teinopa. Pasnoxenue B psax Maxnopena QyHxuit €', cosx, sinx, In (1+x),
{(1+x)". TipunoxxeHus CTENEHHBIX PSANOB AN BRIYUCICHUN 3HAUEHUN QyHKIHH,
BBIYUCIICHUS MHTEPAJIOB U penienus Y.

I

[4],[6]
[12],[13]
[14],[17]
[18],[29]

3K3.




9.7. |Illeprmonuueckne ¢yuxium, ux cpoicrsa. I apMOHUKH. Tpuromomerpuueckue [11.[2] | Onpoc, TI3
MHOTOSTCHB! W PANBL. TPHrOHOMETpUYECKas CHCTEMa, ee CBOMCTRA. Paner u xo- [4],[6] 3K3.
shpunnenter Oypee. Teopema Mupuxne o cxonumocta psina @ypoe. Pusudeckoe 5 5 [121,[13]
HCTONKOBAHNUS paslioKeHns (yHKIUI B TPUTOHOMETPUYECKUH pax Oypre. [14],[17]

[18],[29]
[30],[31]

9.8. | Paznoxenue B psin ®ypse YSTHBIX U HEYETHLIX dynxuuit. Pasnoxernue B paj Dy- [1],[2] | Onpoc, ITK3
pBe QyHKIumiA, 3aKaHHBIX HA OTPe3Ke [0, r]. Pasnoxenue B psn @ypre dyHxnui, [4],]6] 3K3.
3a[1aHHBIX HA CUMMETPHYHOM OoTpeske [-/, /]. 5 5 [12],[13]

[14],[17]
[18],[29]
[30].[31]
Paznen 10. Kparusie, kpuBonuueinsie u MOBEPXHOCTHEIE 18 18
HMHTErPabL.

16.1. | INonstre -mMeproro 6pyca, ero Mepa. Vismepumsie durypsr. Muoxkectsa Mepsl 0. 11,12] 3K3.
3afauu, NPUBOASLIME K OHITHIO KPaTHBIX HHTETPANIOB (00BeM KPUBOIHHEHHOIG 1 i [41,[6]

LIRS, Macca HEORHOPORHOTO TeNa). [12],[13]
[14]

10.2. | Jisoiinoii narerpan. Teopema Jle6era o CYIECTBOBAHUU KPaTHBIX HHTEIPAJIOB, ee [11L[2] 3K3.

crencTeus. CBOACTBA IBOMHBIX HHTEIPAIIOB. Teopema o cpennem. 2 - [4],[6]
| [12],[13]

10.3. | Beruncnenue [Boiisoro muTerpana mo IPAMOYTOnbHON obnacti. KoHTypsI nepro- [11,[2] | Onpoc, I133

T'0 ¥ BTOPOI'O THIIa. Beraucnenne qBOMHBIX HHTETPATIOB 110 NIPOU3BOJIBHON obnacTu [41,[6] 3K3.
5 4 [12],[13]

[14],[17]
[18],[28]
[33]




[141,[17]
[18],[28]
[33]

10.4. | TIpeoBpaszopanye mwiockux obnacredd. Marpuna Sxobu, sxobuan. Teopema o pas- 11,21 | Ompoc, 1113
PEUIWMOCTH ~ CHCTEMBI  HESBHO  3a/IaHHBIX byuxmuid. I'nagkwe  B3aMMHO- [41,[6] 3K3.
OIHO3HAYHEE OTOGPAKEHNS, X CBONCTBA. 3aMeHa MepeMEHHBIX B JIBOWMHOM MHTE- 5 [12],[13]
rpane. [lonspHas cucremMa KOOpAKUHAT (CK). Ipoiino# uxrerpan s nojspuoi CK. [14],[17]

[18],[28]
[33]-

10.5. | Tpotizoil muTerpan. BE9ucieHde TPOHHBIX HHTETPANIOB. 3ameHa mepeMeHHEIX B [11,12] | Ompoc, I3
Tpoitnom ugTerpane. TpoliHOU HHTErpan B munuanapraeckoit CK. Tpoiinoi unTe- (41,161 3K3.
rpan B cepreckon CK. " [12],113]

B [14],[17]
[18],[28]
| | 33]

10.6. | Teomerpudeckue OPUIOKEHAS KPaTHBRIX WHTCTPAIOB (rrommiaay Guryp, oObEMBI [11,[2] | Ompoc, TIK3
ten). MexaHudecKue IPAIOKCHUS KPATHRIX WHTCIPaJIOB (craruueckre MOMEHTHI, [12],[13] 3K3.
KOOPAWHATHI LEHTPa THKESCTH, MOMEHTHI WHEPITAN). 1 [14],]17]

[18],[28]
[33]

10.7. | Bamauum, npuBoAsIKEe K IOHATHIO KPUBONHHEHHBIX WHTCIDAIOB (macca maTepu- [11,[2] | Omnpoc, ITJ3
ANBHOM KpHBOH, paboTa EPEMEHHON CHIIbL). KpusonuHeHHbIA HHTErPaAJl IEPBOTC [41,16] 3K3.
pOZia, ero BEUUCIEHUE OPU PA3THMIHBIX cocobax 3amanus Kpusoi. Kpusonunen- ’ [121,113]

HEI MHTEpa BTOPOTO POJia, €70 CBOKWCTBA M BhIYMCIICHUC. KonTypHsIil HHTErpaL [141,017]
HesaBrcHMOCTs KPUBOJMHEHHOrO MHTETpaia BTOpOro pofa OT IyTH WHTETPUPO- [18],[28]
BaHKs. Y ClloBHe Jnepa. [33],[34]

10.8. | [ToBepxmocty, crocobsl ux 3anaHus. [ToHATHE CTOPOHBI NOBEPXHOCTH. HBycro- [11,[2] | Ompoc, I3
POHHNE W OJHOCTOPOHHIUE IOBEPXHOCTH. TTnomans nosepxHoctu. PopMyIbl s (41,161 3K3.
BEIMHCIEHHS Tomad nosepxuocTi. JuddepeHinai NOBEPXHOCTH. 5 [121,]13]




10.9. | TlopepxHOCTHEIN MHTErpall NepBOrO POAR, €ro BeIuMceHue. [1oBepXHOCTHRIN HH~ (11121 | Ompoc, I3
TErpal BTOPOro pofa, 00Ul Buj U CBOMCTBA. BEIMKCIIeHNHe TOBEPXHOCTHOTO HH-~ [41,16] 3K3.
Terpana BTeporo posa. ) ) [12],[13]

[14],[17]
[181,[28]
. i [331,[34]

10.10 | ©opmyna Croxca. Qopmyna ['pruna, ee NPUITIOKEHNUEC K BBYACICHUIO mIomagmeit | [11[2] | Ompoc, 113
mockux duryp. Gopmyna Octporpanckoro-I'aycca, ee NPHIOKEHHE K BBIYUCTIE- [4],]6] 3K3.
HYFO OGBEMOB TEIL. | . 5 [12],[13]

B [14],[17]
[18],[28]
[33]
Pazgen 11. 31eMeHTHI TEOPHUH IO, 8 11/8

11.1. | Ckanapuoe none. Iosepxaoctu yposHs. IIpousBoiHas mo HalpaBlIeHHIO U I'pa- [21,[4] | Onpoc, I3

JIUEeHT CKAJIAPHOIO MOTIA. 2 2 [121,113] 3K3.
| | [171,[28]

11.2. | Bexropnoe none. Bexropasie muHun. 1IoTOX BEKTOPHOTO MOJIs. JlUBEpreHIs BeK- [21,[4] | Ompoc, I1113
TOPHOTO NOJ, ee CMbICIL LIEpKynsius BeXTOPHOro moi. POoTop BEKTOPHOTO HO- 5 3/ [12],[13] 3K3.

751, €T'0 CMBICIL. [171,128]

11.3. | Oneparop [ammnsrona. Jduddepenunalibapie ONepaluy NepBOro U BTOPOro Iio- [2],[4] | Ompoc, I3
PANKA HaJ DOJISIMU. 2 3/2 [12],[13] 3K3.

11.4. | Tlotennuansroe noie. Kputepuil noreHmuanbHocty. Iloreniiuan, ero BeMMHUCIHE- [2],14] | Ompoc, T1113
nue. ConeHomnnaipHoe noye. Kpurepuil coneHoujalibHOCTH. Teopema pasnoxu- | 2 3/2 [121,113] 3K3.

MOCTH | enEMIoNBIA.

[171,[28]




Pasnen 12. OnemeHTs Teopun

YpaBHEHUHE MaTeMaTHIeCKON QUK 6 10/6

12.1. | OcHoBHBie QusHHecKWe 33]a4H, TPUBONAUIAE K YPABHEHHAM B YACTHEIX TPOH3- [2],[4] 3K3.
BOJHEIX (TEILUIONPOBOAHOCTD M3OTPOIHEIX TEJI, HOMEpeUHble KonebaHus cTpyHbl). | 2 -

Hongrue o xnaccuUKanuy ypaBHeHNM MATEMATHYECKON DU3UKH.

12.2. | Meron [anambepa nns pelreHus ypaBHeHul IonepedHsix KoneGanwuil. Peimenue [21,[4] | Ompoc, IT13
3aliavm ¢ 3aKpervIeHHbIMY KoHnamu. [IpuHnun cynepnosummm. 2 4/2 3K3.

12.3. | Meropn pasnenenus nepemenssix. 3anaga [IIrypma-Jinysunns. CobcTBeHHRE 3Ha- [2],[4] | Ompoc, IT3
wyenws u cobcTreHnsle QyHKINH oneparopa [typma-JInysmms. 2 6/4 3K3.

Paspen 13. Teopus sepostHocTell 1 20 30/20
MareMaTudeckast CTaTUCTUKA

13.1. | Ilpenmer Teopun BeposTHOCTeH. Crygaiinbie cobbrmus. THUIHI CTydaliHbIX COOBITHIL [101,[11] | Onpoc, ITI3
MroxecTBo sneMenTapHbiX ucxonoB. Onepaimn maj codbTusmu. AnreGpa cobbl- | 2 3/2 [19],120] 9K3.
tuid. Jinarpammel Benna. Hporusononoxusie cobbrtns. [omnnas rpymmna coObITait. [37]

13.2. | ITonsiTue pepoATHOCTH. AKCHOMATHIECKOE OLpe/ieieHre BeposTHOCTH. BepoaTHo- [10],[11] | Ompoc, ITA3
CTHOE IpocTpadcTeo. CBOHCTBA BepoATHOCTeH. Teopema O BEpOATHOCTH CYMMEI " 3/7 [19],[20] IK3.
NPOU3BONBHEIX cOOBITHHA. Knaccudeckas BeposTHOCTHAS CxeMa. DJIEMEHTHI KOM- | [37]
bunaropuxa. Knaccuduxanys cxeM Beibopa, HX BEpOSTHOCTH.

13.3. | YcnoeHas BepoaTHOCT, ee cBoiicTBa. Hezasucumere cobermua. Teopema yMHOKe- [10],[11] | Onpoc, I113
Bus BeposTHOCTER. QPopMyia NONHOU BeposTHocTr. Dopmyna baiieca. 2 3/2 [19],[20] 3K3.

[37]
13.4. | Honstre cnygabipol senuuunsl (C.B.). [uckperusie chydalinple BeIWYUHBL q 1 [10],[11] | Onpoc, [1]13

(L.C.B.) u nenpepsienble caydainsle Benumuuasl (H.C.B.). TToustre 3axkona pac-

[19],[20]

3K3.




npenenenusa C.B. Pan pacnpenenernus /.C.B. MHOTOyronsHUK pacnpeneneHus. [37]

13.5. | ©ysxuma pacripenencuus C.B., ee ceoiictBa. Teopema 0 BEpOSTHOCTH TOIIAJAHNS CILY- [101,[11] | Ompoc, [1113
YalHoU BeNIMIMEGI B 00NacTh, ee cnencreug. Oyuxiws pacnpenenenus J.C.B. Munu- 2/1 [19],[20] 3K3.
xarop cobwrruid. I InotHocTs pacnpenenenns H.C.B., ee coiicTBa. YcnoBre HOpMUPOBK [37]

13.6. | Yucnossie xapaktepuctuku C.B. Martemarnueckoe oxunanue, ere ceorcrea. Mo- [10],[11] | Onopoc, HK3
na. Menmwana. Jlucnepeus, ee ceolicTea. CpefHee KBaJpaTUUHOE OTKIIOHEHUMN. 3/2 [19],]20] 3K3.

[37]

13.7. | IuckperHbie pacnpeleneHust (paBHOMEpHOE, TeGMETPUYECKOe, THIIEPIeOMETPH- {10111} | Ompoc, I1E3
YecKoe, MyacCOHOBCKOE ), YCIOBHS BO3HUKHOBEHMS, OCHOBHBIC YHCJIOBBIE XapaKTe- 2/- (19],[20] 3K3.
PUCTHKHA. [37]

13.8. | HenpepsiBHbIe pacupenenesns (paBHOMEPHOE, HOPMaNbHOE, MOKa3aTENbHOE), yC- [101,[11] | Onopoc, ITJ13
TIOBYS BOSHUKHOBCHHMS, OCHOBHBIC YUCIIOBbIE xapakrepuctuku. Oysxnms Jlannaca, 3/2 [19],[20] 3K3.
€€ CBOMCTBA U CBA3b C HOPMAaJIbHBIM Paclipe/ieIeHUEM. [37]

13.9. | HocnenoparenpbHOCTH HCHbITanui, ux Tunsl. Cxema Leprymm. [lpenensasie Teo- [10],[11] | Onpoc, ITJA3
pemst s cxemsl bepaynnn (Myaspa-Jlannaca, Ilyaccona). 3akon 6onbimmx 4m- 3/2 [19],[20] 3K3.
cen. Hepasencrsa Yebsiuesa. llpasuno 3o0. Llenrpanpnas npeenbsHas TEOpeMa. [37]

13.10 | Cucrem®l cITydaliHBIX BENIMYKH, WX 3aKOHBI pacOpeAciicHus. UUCIIOBBIe XapaKTe- [10L,[11] | Onpoc, ITJ13
PUCTHKY MHOTOMEPHBIX pactperneneHuid. Kosapuanus, ee csoiictsa. Koshdunu- 2/2 [19],[20] 9K3.
EHT KOPPEeSUN. ' [37]

13.11 | 3amaun MareMarnueckoil crarucTukd. Bribopka. Pacnipenenenue resepanbHON co- [10],[11] | Onpoc, T3
BOKYDHOCTH., BapualliOHHbBIM ¥ CTAaTUCTUYECKUU paapl. [ pynnupoBaHHeId CTaTH- 2/ [19],[20] 3K3.
cTrueckuil pajg. Beibopounas gynxius pacupenenenus. [ ucrorpamma. Hucnossie - [37]

XapaxKTCpUuCTUuKU Bbl60p0‘JIH0F0 pacpClClIiCHUA.




[ouarue Toueanoll onenxn, ee kpurepun. ONEHKa MATEMaTHISCKOTO OXKUIAHHUS 1
nauciepcuy. MeTonpl HOMy4eHUs] TOUSUHBIX ONeHOK (METOJ aHANOTruil, METO MO-
MeHTOB). Pacnpenenexue ¥2. Pacopenenenne Crrronenrta. MarepBaibabie oneH-

[10L,{11]
[191,[20]
[37]

Ompoc, T1/13

SK3.

ku. [londarue ROBEpUTENBHOrO MHTepBaNia. JloBepUTENbHBIE WHTEpBANBl A 9d- | 2 2/2
CHOBBIX XapaKTePUCTHK HOPMAaJIBHOIO 3aK0Ha PaCIIpeIe/ICHuUL.
BCEI'O

187 | 187/170
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5. TIPOTOKOJI COTTIACOB
MOV YUEBHOH JUCTTMILIVHE

AHUS VUEBHOM ITPOTPAMMBI I1O M3YYAE-
C ppyTruMKi MUACLIIUIHAMU CIIELI-

AJIBHOCTH

Haspanue yueGuoli | HasaHue IpennoxeHus Pemenue, NpUHATOS Ka-
JUCTIITUIAHBL, xageapst o6 W3MeHeHUIX B cofepanin | Genpol, paszpaboTasiiei
¢ KOTOpOH yueGHOM nporpaMMsel yaeGHyHo nporpammMy (¢
TpebyeTcs corna- 1o y4eOHOR IUCIUTIIAHS yKa3aHUEM JIaThl 1
COBAHUE HOMepa IPOTOKONIA)
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