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DOyHKOUN aJreOphl JIOTUKU

1.

Oyukimu aaredps! jorukn. PasercTso dyukmnmit. 3ananue dbyukinuit Tadaunavu. CylecTBeHHbIE U HECYTIIe-
crBerHbie niepemertbie. Dopmysst. [Ipegacrasnenne dyuknuit popmynavu. Oneparus Cynepno3nuyum. 3aMK-
HyTbI€ KJIACCHI OTHOCUTEJIbHO onepanuu cyneprosunuu (kiaaccsl [Tocra). Onepaiius BBeJeHUsI HECY IIECTBEH-
HOU [EPEMEHHON. 3aMKHYTbIE KJIACChI OTHOCUTEIBHO OIEPAlUil CYNEPIO3UIIMA U BBEICHUS HECYIECTBEHHON
nepeMeHHoi (3aMKHyThIe Kaacchl). CBoiicTBa 3aMKHYTBHIX KJIaccoB. IIpumepnt kiaccos IlocTa, He ABIIsIONMAXCs
3aMKHY ThIMH.

Ionusie cucrembr yuknmit. [Ipumepsr momubix cucrem. Iommuaombr 2Kerankuna. [Ipeacrasienune OyneBbix
dyukmit nonnnomamu. Jluneitapie dynkiun. Jlemma o Henuueinoit dbyskimpn. Kiracchl KOHbIOHKINN U T3 b-
foukIwit. Monoronusie dpyukiyn. CBolicTBa MOHOTOHHBIX (byHKIHi. Jlemma 0 HeMOHOTOHHOH (yHKINHU. Jlem-
Ma o nmopoxkaennnu GyHKmi r V y u xy. Teopema 0 KOHEYHON MOPOAKIEHHOCTU 3AMKHYTHIX KJIACCOB, COZEp-
xKamux KOHCTAHTHI 0 u 1. 3aMKHYThIe KJIacChl, comepsKalmne KOHCTauTh O u 1.

Jemma Z. @ynxuuu, yaosaersopsiomue ycaosuio (0°°). Cpoiicrsa dbynkuuit z V yz u dy(21,...,2,), p > 2.
OcHoBHAsST JIeMMa, O TOPOXKIEHUU MOHOTOHHBIX (BbYHKIHH. JleMMa O MOpOXKIEHWN MOHOTOHHOM (yHKIWH f
cucreMoit byHKImit {2 V Yz, dp(s) }. Teopema o KOHeIHO# TOPOXKIEHHOCTH 3aMKHYTHIX KJIACCOB MOHOTOHHBIX
dbyHKIMIL, coepKAMMX KOHCTAHTY 1. 3aMKHYThIE KIACChl MOHOTOHHBIX (OYHKIIHIA, COAEPKAIIMX KOHCTAHTY 1.
IIpuammn asoiictBennoctu. Jlemma o nopoxkaennn uMmnaukamuu. Jlemma o monorouuoit pyukuu. Teopema o
KOHEYHO [OPOXKIEHHOCTH 3aMKHY THIX KJIACCOB, COJEPKAIIMX KOHCTAHTY 1. 3aMKHYTBIE KJIACCDI, COJEPIKAIIIE
KOHCTAHTY 1.

CamonpoiicTeerubie GbyHKINA. JlemMma 0 HecamoaBoiicTBeHHOM (yHKIMYN. OYHKINN, COXPAHSIIOMNE KOHCTAH-
Tel. Teopema 0 KOHEYHOM MOPOXKJAEHHOCTH 3aMKHYTBIX KJIACCOB, He conep:kammx KoHcTanT 0 m 1. Teopema
ITocTa 0 KOHEYHOIT TTOPOXK IEHHOCTH BCEX 3AMKHYTHIX KJIacCOB OyseBbix dyukiuii. Heobxomumbie u qocTaTod-
HBIE YCJIOBHS MOPOXKAEHUsT KOHCTAHT CHCTeMaMU Oy/IeBbIX (pyHKITHIA.

Ocobennocru k-3naunbix soruk (k > 3). [Ipumep Myunuka 3aMKHYTOro Kjacca co cuerHbiM 6aszucom. ITo-
CTPOEHKE KOHTUHYAJIbHOIO CeMeliCTBa 3aMKHYThIX KJaccoB dbyHkiuil k-3na4uunoii soruku (k > 3).

Asirebpanyeckoe orpeeneHue oneparopa 3aMbikanus. MaBapuanTabie Kiaaccol Z6moHCcKOoro. XapakTepucru-
K& HHBAPUAHTHOIO KJacca. JJeCKpUIITUBHBIE U METPUYECKUE CBONCTBA MHBAPUAHTHBIX KJIACCOB. KOHTHHYAIb-
HOCTh YWCJIa WHBAPUAHTHBIX KJIACCOB. IIpMMep MHBApMAHTHOTO KJIACCA € XapaKTephCTHKOH 1/2.

KomMmbuHaTopuka

7.

10.

11.

Bruibopku. Pa3memenusi, coueranusi, pa3MeIeHns ¢ TOBTOPEHUSIMH, COUYETaHUs C MOBTOPEHWsSMU. BumOoMuU-
anpable K03 durmentor. CBoiicTBa OMHOMUAIHHBIX KOIhMUIINEHTOB, ONHOMHUAIbHAS TeopeMa. UuCI0 MOHO-
TOHHBIX OTOOpazkenuii. opmysia BKIOYEHUH-UCKITIOYEHWI, €6 BAPHAHTHI U IPUMepbl npuMeHenus. Popmyia
st pyskimu ditnepa. HepasencrBa Boudepponu.

Yucna Crupsmara 1-ro u 2-ro poga. Ceoiicrsa ancesn Crupaunra. Pekyppenrabie dpopmysibl s guces Ctup-
sanra. Kombunaropuas uarepuperanus aucest Crupiunra. Asnas dopmyna s aucen Ctupiamnra 2-ro poza.
Yucma Benmna.

DopmMasbHbIe CTeMeHHble PSpBI, onepainn Hag psiaamu. Koiabino K[[z]] GopMaIbHBIX CTENEHHBIX DSIOB 1
€ro CBOMCTBa; HEOOXOIMMBIE W JIOCTATOYHBIE YCJOBHUS CYIECTBOBAHWS OOpPATHBIX 3jieMeHTOB. DopmasbHasd
MPOW3BO/IHAA, CBOMCTBA (DOPMAIHHOM MTPOU3BOIHOM.

[Ipoussomsmue dyukuu. [IpuMepsl mpuMeHeHUs METOIA MPOU3BOAANIUX (DYHKIUN JjId perreHus KOMOu-
HATOPHBIX 3a1ad. JIuHeitHbIe peKypPPEHTHBIE COOTHOIIEHHUsI C MOCTOSHHBbIME KOdddunuenramu. Teopema o
pelennn TUHEHHBIX PeKyPPEeHTHBIX cooTHomenni. Yucma @ubonadqan.

Bamada o paccranoBke ckobok. Humcia Karamama. Apudmernyeckas dyukmus Mébuyca. @opmyna obpa-
menus Mébuyca. [lepeuncienne nukangeckux nocsegoBaresabaocreil. Cummerpudeckue (QyHKIUE, 3JI€MEH-
TapHble cuMMeTpudeckue byHKIWMN, cTenernbie cyMMbl. Toxkaecrsa Hbi0TOHS (CBA3BIBAIOIITE 3I€MEHTAPHBIE
cuMMerpudeckue (DYHKIUK U CTEIIEHHBIE CYMMBbI).
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13.

Koneunsie nons. [Topsgok u xapakTepUCTUKA MOJIsI; CBOWCTBA KOHEYHBIX mosieii. CyliecrBoBaHie IPUMUATHB-
Horo semenra. [Tone GF(p). Henpusomumbie muorousenst. opmysna st 4ucia I HENPUBOAMMBIX HOPMHE-
POBAHHBIX MHOTOYIEHOB crenenu k ¢ kodbdunuentamu u3 GF(p). CymecTBoBaHue HENPUBOIMUMBIX MHOTO-
YJIEHOB 33AHHON CTETEeHN, aCHMITOTHIeCKH TouHas dhopmyra ais I . locrpoenne momst GF(p™).

DitiepoBbl MKJIBI B opueHTupoBantnoMm rpade. I'pad me Bpéitna. ITocaenosarenbrocts me Bpéitna.

KomupoBaHue

14.
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IMo6yksennoe (andasurnoe) konuposanue. Paznesumvbie kozapl. [Ipedukcubie koupl. Komosbie nepepbs. Teo-
pema MapkoBa 0 mpoBepKe B3aMMHOI OJHO3HATHOCTH aypasuTHOro Kommposanusa. Hepasenctso Kpadra—
Maxkwvunana. Iosabie Komapl. Kpurepnii moMHOTHL IjIsT pa3aeanMoro Koma. Kputepuit mogHOTHL 11 MpOn3-
BOJILHOTO ajidhaBuTHOroO Koma. IlocTpoerue noHOro (JBOMYHOrO) KOJa MO 3aJaHHOMY MPEhUKCHOMY KOLY.

OnrumasbHbie KOabl (KBl ¢ MUHUMAIBHON H30bITOUHOCTHI0). CBOMCTBA ONTUMAJIBHBIX P-UYHBIX KOTOB. Bepx-
Hsisl M HY2KHSS OIIEHKH CTOMMOCTH ONTUMAaJIbHOro Koza. Meron [llennona mocTpoerus Ko/ia, OJIU3KOro K OIMTH-
MasibHOMY. JI0CTATOYHOE YCIOBHE ONTUMATHLHOCTH KOJOB, MOCTPOeHHbIX MeroaoM [llennona. QnruManbHOCTD
3a/IJAHHOIO TOJTHOTO MPeMUKCHOrO KO J1Jjisi HEKOTOPOro pacupeaenennsi P. CBOCTBA KOMOBBIX JIEPEBLEB OIl-
TUMaJIbHBIX IpedukcHbix Konos. Teopema o peaykuuu. Asropurm XadgdmaHna MOCTPOEHUs OLTHMAJIbHOIO
P-TIHOTO KOZA.

Konpr, ncnipapasiomue ommbkn wax nosneMm GF (p). Paccrosiane Xamvunra. I'pannna cdeprveckoii ymakoBKu
(rpanuna XsoMmunra). MOIHOCTHON MeTO MOCTPOEHUs KOJIA, UCIPABJISIONIEro ¢ omuboK. BepxHss v HUKHssA
OIIEHKW MOIIHOCTH MAaKCUMAJIHHOrO Koja. CoBepiieHHble KOIbI. [IpuMepbl COBEPIIEHHBIX KOIOB.

Jluneitnbie koupt Hag GF(p). Ilopoxgamoiiye U MpOBEPOYHBIE MATPUIILI JUHEHHBIX KOAOB. JIBOMCTBEHHbIE
kozpl. [lapamerpsr nuHeiinbx K010B. HeoOxomuMbre n OCTATOYHbBIE YCIOBUS CYIECTBOBAHUS JIMHEHHBIX KO-
JIOB € 33JIAHHBIM MUHUMAJIbHBIM paccrosinueM. ['panuia Cunrinrona. [panuna Bapmamosa — 'unbepra. Kog
X3MMUHIa M €ro CBOHCTBa. AJIIOPUTM AEKOAUMPOBAHUA KOAA XIMMMHIA. PacmumpeHHbll koa XeMMuHIa U
ero cpoiicrsa. QOOOIIEHHBIA KO X3MMHUHIA W €ro CBOUCTBA AJITOPUTM JIEKOIUPOBAHUS OOOOIIEHHOIO KOIA
X3MMUHTA.

Koasr Puna—Mannepa n ux coitictBa. MaxKopuTapHBIl aJrOpuT™M JIEKOITPOBAHMS.

Jeongnbie koapr BUX (koapt Boysa— Yoyuxypu — Xoksunrema). [Tocrpoenne komos BUX, ucnpassionmx ¢
omnbok. ITapamerpsr kogos BUX. Anropurm mekogupopanus 1t Kogos bUX, ucnpapisionux ABe OMMOKH.
Obmas cxema gekoaupoBanus kKojga BUX. Anropurm ITurepcona — lopencreitna— [upaepa.

CJ10KHOCTh CXE€MHBIX BBIYHCJICHUI

20.
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22,
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Cxembl Berunciaennii. CxeMmsl u3 (byHKL[I/IOHaJIbeIX 3s1eMeHTOB. CJI0KHOCTH CXeMHBIX BBLIUMCJICHUIA. q)yHKHHH
IIlennona. AcuMnToTHKA PoOcCTa CJIIOZKHOCTHU IJId 3aJa9d BO3BEACHHNA B CTCIECHD. Acmvmroruka pocCTa CJIO0ZK-
HOCTH IJId 3aJa9Hn C60pKI/I JABOUYHBIX CJIOB CX€MaMH KOHKaTEHAITUH.

MoIIHOCTHON MeTO |, JOKa3aTeIhCTBA HUYKHUX OIEHOK B MPOU3BOJBHOM KOHEYHOM MOJHOM Dasuce. Meros
ITennona. Ilopsaaok pocra ¢pyuknuu [IlerHOHA B MPOU3BOILHOM KOHETHOM IIOJTHOM Oas3mce.

Acumurornyecku Hawnyduit Merox Jlynanosa cunresa cxem B 6asuce {xVy,z&y,T}. Acumnroruka QyHk-
muu Mlennona B 3ToM Oa3uce.

IIpunnun okaIbHOrO KoaupoBanus. Peann3anus caMoaBoiicTBeHHbIX hyHKIUH. Borauciienune OymeBoit pyHK-
MU HA 7" TTOCJIeIOBATEIHLHBIX HAbOpaxX.

Peanuzarmus yHskIimit n3 nHBapHAHTHBIX KJ1accoB Abmonckoro. Teopema A6I0HCKOTO O HEBO3ZMOKHOCTH JIH-
MUHAIUHU 11epebopa MPHU MOCTPOSHNUH MTOCJIEI0BATETHHOCTH CAMBIX CJIOKHBIX (DYHKITHN.
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