COI‘"\J‘ DenepanbHOe rOCYIAPCTBEHHOE O0I0/1)KeTHOE 00pa3oBaTe/IbHOe
yupesxkaeHue Bbicuiero oopasosanus «Cesepo-OceTuHCKU
rocyapCcTBEHHbIN YHUBEPCUTET
umenu Kocra JleBanoBn4ya Xeraryposa»

(®I'BOY BO «COI'Y»)

MMPOT'PAMMA BCTYIUTEJIBHOT' O UCIIBITAHUS
1o MATEMATHUKE

JUTS TIOCTYTIAIOIIMX Ha 00y4YeHHEe 110 00pa30BaTeIbHBIM IPOTpaMMamM
BBICIIET0 00pa30BaHuUs — MporpaMMaM OakanaBpuaTa
U nnporpammam crienunanuteta B 2026 rogy

Ha 0a3e cpeaHero o01ero oOpa3oBaHus

CocTaBuTeIb:

Kynaes P.Y., noxtop
(bU3UKO-MaTEMATHYCCKUX
HayK, JeKaH (aKyabTeTa
MaTEeMaTUKU U
KOMITBIOTEPHBIX HAYK

BaagnkaBkas, 2026



Conepxanue

|. DnemMeHTBI cofiepKaHus, IPOBEPSIEMbIE 3alaHUAMU
KOHTPOJIBHO-U3MEPUTEIILHBIX MaTEPUAJIOB

Pasznen 1. OcHOBHBbIE IOHATHS

1. HarypaneHbie uncna. [lenumocts. IIpocTsie u coctaBHble uncia. Hanbomnpimmii o0muii 1enurens
Y HauMEHbIIIee 00I1ee KpaTHOE.

2. Llenble, panioHaNbHBIC U ICHCTBUTENNBbHBIE YKcia. [IponenTsl. Moysis 4yuciia, CTeleHb, KOPEHb,
apu(METHIECKII KOpeHb, orapudm. CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC YHCIIa

(yrna). ApkCUHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTAHI'€HC YHCIIa.

3. HucnoBsle 1 OyKBEHHBIE BRIPKEHUS. PaBeHCTBA M TOXK/IECTBA.

4. dynkuus, ee 001acTh ONpeaesieHus u 001acTh 3HaueHui. Bo3pactanue, yobiBaHue,
MEPUOTUYHOCTh, YETHOCTh, HeUeTHOCTh. Hanbobiiee 1 HauMeHblliee 3HaueHus GyHkuuu. I'papuk
(GyHKIMU.

o. JIuneiinas, KBaJIpaTU4Has, CTeTeHHas, rokaszaresbHas, norapupmuyeckas,
TPUTOHOMETPUYECKUE (DYHKITHH.

6. YpaBHeHHe, HEpaBEHCTBA, cUCTeMa. PemeHus (KOpHHM) ypaBHEHHS, HEPaBEHCTBA, CHCTEMBIL.
PaBHOCHIIBHOCTB.

7. Apudmernueckas U reoMeTpudecKasi IporpeccuH.

8. Touka, mpsiMast 1 TUTOCKOCTh. [IpsiMast Ha TmockocTh. [ToHsATHE O TEOMETPHUECKOM

MecTe Touek. Paccrostnue. Jlyd, oTpe3ok, JloMaHasl.

9. Vroxn. IIpsamotii yromn. Octpele u Tymbie YIiibl. BepTukanbHble U CMEXHBIC YIibl. buccekrpuca
yria.

10. [MTapamnensHble W mepecekaronuecss npsamele. [lepneHauKynsspHOCTh NpsAMbIX. CepeauHHBII
MEePIEHANKYISIP K OTpe3Ky. [lepnenaukyinsap u HakioHHas K npsaMoid. PaccTtosinue ot

TOYKH JI0 MPSAMOM.

11. Tpeyronbuuk. [IpsiMoyroyibHbIE, OCTPOYTOJIbHBIE U TYIOYTOJIbHBIE TPEYT OJIbHUKH.

Boicota, wMeauana, OuccekTpuca, CpeAHss JIMHUS TpeyrojibHuUKa. PaBHOOenpeHHblE U
PaBHOCTOPOHHUE TPEYTOJIbHUKHU.

12. Cunyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO YTiia MPSMOYTOJIBHOTO TPEYTrOJIbHUKA.

13. Beimykuislii MHOTOYTOIbHUK. KBagpaT, mpsIMOyroJibHUK, TapasuieIorpaMmM, pomo,

Tpaneuus, paBHoOeApeHHas Tpamnenus. [[paBunbHbIif MHOTOYTOJIbHUK. J{HaroHanib.

14. OxpyxHocTb U Kpyr. Panuyc, Xxopaa, tuamerp, kacarenbpHasi, cekymas. Jlyra

OKPYXHOCTH U KpYroBoil cektop. LleHTpanbHblil 1 BIMCAHHBIE YTJIbL.

15. TlpsiMas 1 MIOCKOCTh B MPOCTPAHCTBE. [IByrpaHHbIN yroi.

16. Muororpannuk. Ky0, mapannenenures, npusmMa, mupamua.

17. Hunuuap, KoHyc, map, cdepa.

18. PaBenctBo u nogodue guryp. Cummerpusi.

19. IMapannenbHOCTh U NEPIEHANKYISIPHOCTD MPAMBIX, MII0cKocTel. CKpelIuBaronmecs

npsiMbIE. YTOJ MEX]1y NPSMBIMHU, IIJIOCKOCTSIMU, MPSMOU U MIIOCKOCTHIO.

20. Kacanme. Bricannble u omucanHble (pUTypbl Ha IJIOCKOCTH M B mpocTpaHcTBe. CeueHue
(buUrypsl IIOCKOCTHIO.

21. Benuuuna yrma. JlnuHa OTpe3ka, OKPYKHOCTM U JYyI'd OKPYKHOCTH, TIEPUMETP
MHOT'OYI'OJIbHUKA.

22. IInomaap MHOTOYTOIBHHKA, KPyra U KpyroBoro cektopa. [Inomaasr moBepXHOCTH U

00BeM MHOTOTPaHHUKA, IWIHH]PA, KOHYCA, I1apa.

23. KoopaunatHas npsiMast. YUCIIoBbIe TPOMEXKYTKH. J{ekapTOBbI KOOPAUHATHI HA

IJIOCKOCTH M B mpocTpaHCcTBe. Bektopwl. JlnmHa (Momynb) BekTopa. KoopawmHaThl BekTOpa.
PaBeHncTBO BekTOpoB. Onepaniuy Hal BEKTOPAMU: YMHOXXEHHUE HA YUCIIO, CI0KEHHE, PA3JI0KEHHE,
CKaJISIPHOE IIPOU3BECHHE. YTOI MEXIY BEKTOPAMH.

Pazgen 2. OcHoBHBIE (hOPMYJIbI H TEOPEMbI



Auredpa

1. [Mpusnaku aenumoctu Ha 2, 3, 5, 9, 10.

2. CBOHCTBa YHCIIOBBIX HEPABEHCTB.

3. ®opMyIBl COKPAIIEHHOTO YMHOKEHHUSI.

4. CpolicTBa TMHEWHOU (QYHKIIUH U €€ rpaduK.

5. @opMmyna KOpHEH KBaJIpaTHOTrO ypaBHEHUs. TeopeMa 0 pa3iioKeHUU KBaJpaTHOTO

TpeXwICHa Ha JIMHEHHbIC MHOXKUTENU. Boiienenue noinHoro kBaapara. Teopema Buera.

6. CBoiicTBa KBapaTUIHON (QYHKINHU U €€ TpaduK.

7. ®opmMynbl 00LIETO WiIEHA U CYMMBI N TIEPBBIX WICHOB apU(PMETHIECKOH MPOTPECCHH.

8. ®opmynbl 001IETO WieHA ¥ CYMMBI N TIEPBBIX WICHOB F€OMETPHUECKOM IPOTPECCHH.

9. CaoiicTBa cTeneHel ¢ HaTYpaJIbHBIMHU M IeNBIMU TOKa3areasiMu. CBOMCTBA apu(PMETHIECKUX
KOpHei n-i crenenu. CBoicTBA CTENEHEN ¢ pallMOHAIbHBIMHU NIOKa3aTEIISIMU.

10. CpoiicTBa cTeneHHOW (YHKIIUHU C LIETBIM MTOKa3aTeIeM U ee Tpaduk.

11. CpoiicTBa moka3atenbHON QYHKIIMHU U €€ TpaduKk.

12. OcHoBHOE NOTaprpMHUIEcKOe TOKAeCTBO. JlorapudMbl pon3BEICHUS, CTETICHH,

yacTHoro. ®opmyrna nepexosia K HOBOMY OCHOBaHHUIO.

13. CroiicTBa norapupmMudeckoil GyHKIUA U ee Tpaduk.

14. OcHOBHOE TPUTOHOMETPHUECKOE TOXkAeCTBO. COOTHOIIEHUS MEXy TPUTOHOMETPUUECKHUMHU
(GYHKIHMSIMHU OJTHOTO U TOTO K€ aprymeHTa. ®opmyiibl mpUBeIeHus, CIOKEHN,

JIBOMTHOTO ¥ TIOJIOBUHHOTO apryMeHTa, CYMMBbl U Pa3HOCTH TPUTOHOMETPUUYECKUX (PYHKLHUH,
MOHIKEHUS CTeNeHH. BrIipakeHne TpPUroHOMETPUUECKUX (PYHKIIUNA Yepe3 TaHT'€HC MOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHue Mpou3BEelEHUS CHHYCOB M KOCHHYCOB B CyMMY. dopmyrna
BCIIOMOTATEJIBHOTO YTJIa.

15. ®opmynbl pereHnid IpOCTeNIINX TPUTOHOMETPUUECKUX YPaBHEHHIH.

16. CpoiicTBa TPUTOHOMETPUUYECKUX (PYHKITUH U UX TpadUKH.

I'eomeTpus

1. TeopeMsl 0 MapayieNbHBIX NPSAMBIX Ha MJIOCKOCTH.

2. CBOICTBa BEPTUKAIBHBIX M CMEKHBIX YTJIOB.

3. CBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA.

4. TIpu3Haku paBEeHCTBA TPEYTOJILHUKOB.

5. Teopema 0 cymme BHYTPEHHHUX YTJIOB TPEYroJibHUKA. TeopeMa o BHELTHEM YTJie
TpeyroyibHuka. CBOMCTBA cpeHEN JIMHUM TPEYroJIbHUKA.

6. Teopema daneca. [Ipu3Haku moa00Ms TPEYTOJTHHUKOB.

7. IlpusHaku paBeHCTBa U MOJA00US MPAMOYTOJIBHBIX TPEYroJbHUKOB. [IponopuroHalibHOCTD
OTPE3KOB B MPSMOYTOJILHOM TpeyroibHuke. Teopema I[Tudaropa.

8. CBOIICTBO CepeMHHOTO NEePIEHANKYIIpa K 0Tpe3Ky. CBOMCTBO OMCCEKTPUCHI yIiia.

9. TeopeMsl 0 epeceueHUU MeIMaH, IEPECeYeHUH OMCCEKTPUC U MEPECEUCHUH BBICOT
TPEYTOJIbHUKA.

10. CBoiicTBO OTpE3KOB, Ha KOTOpbIE OMCCEKTpUCA TPEYrOJIbHUKA JEIUT MPOTHBOIOIOKHYIO
CTOPOHY.

11. CBoHCTBO KacaTenbHOM K OKPYKHOCTU. PaBEHCTBO KacaTebHbBIX, TPOBEICHHBIX U3

OJIHOM TOYKH K OKPY>KHOCTH. Teopembl 0 BIMCAHHBIX yriax. Teopema 06 yrie, 06pazoBaHHOM
KacaTeabHOU 1 xopoil. Teopembl 00 yriie MeXay IByMs MEpeceKaroluMUCs XOpAaMu U 00 yrie
MEXAY IBYMS CEKYILMMH, BBIXOISAIIMMHU U3 OJHOM TOUKHU. PaBeHCTBO IpOM3BEIEHUI OTPE3KOB
JBYX IIEPECEKAIOINXCS XOp. PaBeHCTBO KBajpaTa KacaTelnbHOW ITPONU3BENIECHHUIO CEKYILEH Ha €€
BHEIIHIOIO YacTh.

12. CBOMCTBO UeTHIPEXYTOJbHUKA, BIMCAHHOIO B OKPY)XHOCTb. CBOICTBO UETHIPEXYTOJIbHUKA,
ONMCAHHOTO OKOJIO OKPYKHOCTH.

13. Teopema 06 OKpYXHOCTH, BIIMCAHHOM B TpeyroibHUK. Teopema 06 OKpYKHOCTH,

ONMCAHHOM OKOJIO TPEYroJIbHUKA.

14. Pemenue npsiMOYroJibHBIX TPEYTOJIbHUKOB.

15. Teopembl CHHYCOB M KOCUHYCOB JUISl TPEYTrOJIbHUKA.

16. Teopema 0 cymMMe BHYTPEHHUX YTJIOB BBIITYKJIOTO MHOTOYIOJIbHUKA.

17. Ilpusnaku napasuienorpamma. CBoiicTBa napajieaorpaMma.



18. CpoiicTBa cpeHel TMHUU TPANCIHH.

19. [Mnomane npsimoyroyasHuKa. [1n01aas napamienorpamma, TpeyrojabHUKa U TPANeuu
(ocHoBHBIE (hopMyItbl). POPMYIIbI, BEIPAKAIONIUE TUIOIIA/h TPEYTOJIbHUKA: Yepe3 JIBE CTOPOHBI U
yrojl MEeXJy HHUMH, 4Yepe3 MEepPHUMETp M paJuyc BIHCAHHOW OKpyKHOCTH, (opmyna ['epona,
IJIOLIA/Ib YETHIPEXYTOJIbHUKA.

20. CBs13p MEXIY IUIOLIAIIMU 1TOI00HBIX Uryp.

21. TInomaap Kpyra u IIomab CEKTOpa.

22. ®opmyna Ayl BBIYUCICHUS PACCTOSTHUS MEXKTY IBYMSI TOYKaMH Ha KOOPIUHATHOM
IIJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.

23. Teopembl 0 MapauIeIbHBIX MPSMBIX B IPOCTPaHCTBE. [Ipu3HaK mapayuieTbHOCTH

NpAMON U IOCKOCTH. [IprU3HaKk napajuieIbHOCTH IIOCKOCTEH.

24. Tlpu3Hak nepreHAnKYIIPHOCTH MPSIMOH U TUIOCKOCTH. Teopema 06 o0mieM neprneHanKyIsipe K
JIBYM CKpeIIMBaroIuMcs npaMbIM. [Ipu3Hak nepneHuKyaspHOCTH IIOCKOCTEH.

TeopeMa o0 Tpex MepreHIMKyIspax.

25. ®opmynbl 00beMa MPSIMOYTOJIBHOTO TapajuieNenurnesna, Kyoa, mapa, IHIHHIPA 1

KOHYCa.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BePOSITHOCTEH

1. DnemeHTH KOMOMHATOPUKU

- [loouepenHbIil 1 0OTHOBPEMEHHBIH BBIOOD.

- @opMyJIbI YKCIa COYETaHUN 1 iepecTaHoBOK. bunom HeroToHa.

2. DNeMEHTHI CTaTUCTHKH

- TabnuuHoe u rpadguueckoe NpeaCcTaBICHUE JAHHBIX.

- UucnoBble XapakTepUCTUKU PsII0B JaHHBIX.

3. DIeMEHTBI TEOPUHU BEPOSTHOCTEH

- BepositHOCTH COOBITHIA.

- [Ipumeps! HCII0JIb30BaHMsI BEPOSITHOCTENH M CTATUCTUKY ITPU PEIIEHUH MTPUKIIAJHBIX

3ajau.

Il. Cniucok pekoMeHyeMOM JINTepPaTyphbl

1. JTroObie yueOHMKH 110 MaTemMaTuke i ydammxces 10-11-x kimaccoB, BXoasmume B
®EJIEPAJIBHBI TIEPEYEHb YUEBHHKOB, pekoMeHIyeMbIX K HCIOJIb30BAHUIO MPU
peanu3alMi  HMMCIOIIMX TOCYJapCTBEHHYIO aKKPEIUTAlMI O0Opa3oBaTENIBHBIX  MPOTPaMM
Ha4aJIbLHOTO

00111eT0, OCHOBHOTO 00IIIET0, CpeAHEro 0011ero oOpa3oBaHums.

2. EI'D 2018. Marematuka. [IpoduibpHbiii ypoBeHb. Tunossie TecToBbie 3a1anust. 30

BapuanToB 3amanuii u 800 3amanuii wactu 2 / ITox pen. W. B. Slmenko - M.: M3ngarenscTBo
«9k3amen», 2018. - 239 c.

3. SAmenxo U. B., Bricoukuii 1. P., Boakesuy M. A. EI'D 2018. Maremaruka. Tumnossle

tectoBble 3amaHus. 50 BapuaHToB. lIpodumnbubiii ypoBenb. / Ilox pen. W. B. Smenko - M.:
UznarenscTBOo «IOK3aMeny, 2018. - 264 c.

4. EI'D 2018. Maremaruka. [Ipodunbusiii ypoBens. 14 BapuanToB. THIIOBBIE TECTOBBIE

3amanus ot pazpadotuukoB EI'D /Ilox pen. U. B. Slmenko - M.: M3naTenbcTBO «OK3aMEH»,
2018.-128 c.

5. JI.A. Mansues, A.A. Mansues, JI.1. Mansuea. Maremaruka. [Toaroroska x EI'D

2018. IIpoduibHelii ypoBeHb. 50 TecToB + 3a1auHuK - PoctoB-Ha-JloHy: M3naTenscTBO
«Hapopanoe oOpazoBanue», 2018. - 223 c.

6. Enunblii rocynapcTBeHHBIH Sk3amMeH. Marematuka. KoMmriekc maTepuasnoB JUisl TIOJATOTOBKHU
ydammxcst. YuebHoe nmocodue / moa. pea. M. B. fAmenko; MITHMO. - M.: Unatemnextllentp, 2016.-
144 c.

7. A.T. Mopaxosuy, H.1O. JIaBpentseBa, B.W. ['mu36ypr. Matemaruka: Ilonnblii ciipa-

BouHMK. - M: ACT, 2016. - 351 c.

8. www.fipi.ru. Caiit «®enepanbHblii HHCTUTYT NIEAarOTUYECKIX U3MEPEHHID.

9. www.ege.edu.ru. - OduruansHbiii ”HOOPMAITMOHHBIN MOPTAJ SIUHOTO TOCYAAPCTBEHHOTO
JK3aMEHa.


http://www.fipi.ru/
http://www.ege.edu.ru/

[11. Kputepuu onieHuBaHusl.

KonudecTBo 3a1anuii B 9K3aMEHAIMOHHON padoTe — 15, BpeMs BhIMOTHEHUS PaOOTHI - 3

yaca (120 munyr).

Kaxxnoe u3 3aganmii 1-10 cuutaeTcs BHIOTHEHHBIM BEPHO, €CITU 3K3aMEHYEMBIH J1all

BEpHBI OTBET B BHJIE IEJIOr0 YHWCIa WM KOHEYHOW JecsaTuyHOM npodu. Kaxpoe BepHO
BBITIOJTHEHHOE 33JIJaHUE OLIEHUBACTCS CIEAYIONINM 00pa3oM:

3amanue 1 — 4 6amios;

3ananue 2 — 4 6anos;

3aganue 3 — 5 0anos;

3amanue 4 — 5 6amios;

3amanue 5 — 5 6amios;

3aganue 6 — 5 0anos;

3amanue 7 — 5 6amios;

3ananue 8 — 5 6anos;

3aganue 9 — 6 O0aIoB;

3amanne 10 — 6 Gamios.

Pemienns m xpurepun oneHuBaHus 3amannii 11-16. KomwdecTBo OaiioB, BBICTaBIECHHBIX 32
BBITIOJTHEHHE 3aaHui 11-16, 3aBUCUT OT MOJTHOTHI PEIICHUS U TPABUIILHOCTH OTBETA.

OO6mwme TpeOoBaHUS K BHITIOJHEHUIO 33/IaHUH ¢ Pa3BEPHYTHIM OTBETOM: PEIIEHUE JOJIKHO ObITh
MaTeMaTHYEeCKH TPAMOTHBIM, ITOJTHBIM, BCE BO3MOKHBIE CITy4au JOJKHBI OBITh PACCMOTPEHBI.
Metonpl pemienusi, Gopmbl €ro 3amucd U (OpMbl 3aIUCH OTBETa MOTYT OBITH pa3sHBIMU. 3a
perieHue, B KOTOpoM 000CHOBAHHO TOJyYeH MPaBUIIBLHBIN OTBET, BHICTABIIACTCS MAKCUMAITLHOE
KOJIMYECTBO OAIIIOB.

[TpaBWIIBHBIN OTBET MPU OTCYTCTBUU TEKCTA PEIICHUs onleHnBaeTcs B 0 6a/u1oB. DKCIIepTHI
KOMHCCHH TIPOBEPSIIOT TOJIBKO MAaTEMATHUYECKOE COJIEP )KaHUE TIPEICTABIICHHOTO PEIICHHUSI.
3amanue 11 — 6 6amios;

3amanue 12 — 12 Gamios;

3amanue 13 —6 Gaios;

3aganue 14 — 6 OayUIoB.

3aganue 15 — 8 OayuioB

3aganue 16 — 12 dayuioB

[Tpu BBIMOJIHEHNH 33]aHUSI MOTYT UCTIOJIB30BaThCs 0€3 JI0Ka3aTeIIbCTBA U CCHUIOK JIFOOBIC
MaTeMaTu4eckue (GaxThl, COACpKalmecs B Y4eOHHMKaX W Y4EOHBIX IMOCOOMSIX, BXOJSIIMX B
denepanbHbIil MEpeYeHb yYCOHUKOB, PEKOMEHIYEMBIX K WCIIOJIB30BAaHUIO TPH pean3aliu
UMEIOIIHUX TOCYIApCTBCHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX IPOTPAMM CPEIHEro OOIIEro
o0Opa3oBaHUsI.

«20» ssuBapst 2026 1.
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