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Henu u 3apaumn:

Llesibto BETYNUTENBLIOrO UCHBITAHKS [0 MATEMATHKE SIBISCTCS OLICIKA YPOBHS OCBOCHUS JIMIIAMH,
UOCTYMAIOMUMH 11 oDyuenus mo  obpasoBaTeibHOM nporpaMme  Maructparypsl  7M01502
«Marematnka» B 00BEMe NPOrPAMMBI BBICLICIO MATEMATHYECKOIO 00pasoBanus, a TaKkikKe BBISBICHUS
Haubosiee CIOCOOHBIX M TOATOTORIEHHLIX HOCTYNAIOMHKX K OCBOCHHIO pealn3yeMoil o0pazoBareibHo
nporpaMmbl. Ilpu npoBeseHHH BCTYNHTENBHOrO MCHBITAHHS BHEMAHME JOIKHO OBITH OOpalleHo Ha
MOHHMAHUE  SK3aAMCHYIOMIMMCs.  OCHOBHBIX DPAslielioB  BBICHIEH MATEMATHKH, a TAKKE METOIMKH
HIpenoIaBaHus MaTeMaTHKH.

Crpykrypa u KPHTEPHM OLIEeHHBAHUS coDecel0BAHUS
Berynutensnoe cobecenoBanue nposoautes B othnaita popmare.
1. Crpykrypa.

Bpewmsi, otBoguMoe Ha moaroToBky aburyprenta k YCTHOMY OTBETY M0 JaHHOMY BOIIPOCY, HE
—upessinaet 30 munyt. Tlocne 3aBeplIeHUsSt MOATOTOBKM abUTYpUEHT OTBevacT Ha BOMPOC M Ha
ZIOTIOJIHUTENBHBIE W/MIM YTOUHSIONIAE BOTIPOCH! WICHOB KOMUCCHHU (ne Gonee 15 munyT), cobioncHnem
YCTaHOBIICHHON OUYEPETHOCTH.
Berynurensnblit - sx3samen  npoojiaTes OK3aMeHAUMOHHOH — komuccuedr  HAO  «Cesepo-
Kasaxcranckmit ynusepcuter umenn M. KospiGaesay B ofbeme IPOrpaMM, HPeNIIecTBYIOUEH CTYNCHH
BBICIICTO MOCNEBY30BCKOr0 00pa3oBanus — bakanaspuara.

2. Kpurtepuu ouecnupanus cobeceqoBanms

Ne Kpurepun Bann

IIponemoncTpuposato cB00OJHOE ONepHpoBanue
TEPMUHOJIOTHEH HayyHOH ofmacty B pamkax 20
KOHKPETHOTO BOIPOCA.

2 | OrcyterByloT OmmOKH B JIOTHKE M COACPKAHMU

M3II0KEHMS yUeOHOro MaTepuana. A
. 3 | Habmonaercs NOHUMaHHE o0yJaronmmces 20
H3JaracmMoro BOIIpOcCa
4 | Matepuan uanaraetcs pa3BepHyTO, IPHCYTCTBYIOT 20
INOSICHEH M A
5 | [lpuBeseHs! HpUMEPDI, HILIIOCTPHPYIOLIHE TEOPHIO 20
Utoro 100

MUHUMATBHOE KOJHYICCTBO OANIORB MOATBEPIKIAIOIIEE YCIEIIHOE MPOXOik/ienue cobeceopanus —
50 dannog.

3. Bompocsl 1ist npopeseHns cobecenoBanns mo o0pazoBaTeNLHOI porpamme
TMO01502 «MaremaTnka»
- Ha 0ase BoiciIero obpazoBaHus
- HHOCTPAHHEIC I'pajkiaHe



MATEMATHUKAHBI OKBITYJILIH TEOPHUSICHI MEH OJICTEMECI

1. MatemaTukans! OKBITY oaicTeMECIHIH MaHi (Ma3MyHBI, MaKcaTTapHI, MiHJeTTepi).

2. MaremaTHKaHbl OKBITY oMicTeMeciHin KYPBUIBIMBL,  OOJALIAK MaTeMaTHKa MyramiMiHin
SMUICTEMENIK JAMBIH/IBIFBIHBIN TAPUXBL IKAFIANDI JKoHE Jlamy  TIEPCICKTHBANAPDL; 9/TiICTEMEITIK
FBUIBIMHBIH MAKCATHI.

3. OmicTeMeNiK FhUIBIMHBIH 6acka FEUTBIM/APMEN GARTAHBICEL.

4. MaremaTuxa MyraJliMiH aJlicTeMENIK Jagpiay xyieci.

5. MexTen maremartuka KypChIHBIH Ma3MYHBI.

6. MaTemMaTHKaHbI OKBITY IBIH Ma3MYHBI.

7. MaremaTuKaHbl OKBITY [PHHIMII YFBIMEL, MaTeMaTHKAHLI OKBITY TMPHHIMIITEPIHIH Kyiieci
JKOHE ICKE ACBIPHINYbL.

8. MaremaTHKaHBI OKBITY MAKCATTAPBI.

9. Hamy Tenmenimsacel, MaremMaTHKaH b OKBITY Ma3MYHBIHbIH HETI3Ti KOMIIOHCHTTEPI.

10. MaremaTHKaHbl OKbITY djTicTEpi.

I1. MatemaTHKaHBI OKBITY dJiCTEPiHiH IKIKTENYI.

12. Akcuomajiap, Teopemanap, aKCHOMATHKAIBIK INEIJeyY dMic.

I3. MaremaTukara TaHBIMABIK KbI3BIFYIIBITBIKTE KaJIbINTaCTHIPY.

14. MaremaTukaHb! OKbITY 1Iporecinze Tapbueney.

15. MaremaTHKaHBI OKbITY 1arbI CCCNTEPAIH Poli, MATEMATHKAILIK CCENTepIi KiKkTey.

16. MaTemaTHKaHbl OKpITY 1aFbl KOPHEKITIKTIH pejii.

17. Antrainkel reoMeTpust cabakrapbii OTKI3Y YLIH KOJAHbIIATIH auicTep.

18. IlnanumeTpust akcHomaapbL.

19. Teomerpusnbik ecentepii ecenteyre, Jaemicyre, Kypyra YHpeTy YIIH KONIJaHbUIATHIH
anicrep.

20. MaTeMaTHKaHbBI OKBITY IbIH Kypajiiapbl MeH (popmanapel.

21. Cabaxrap/ibl OKBITY MEH OTKI3Y i Ma3MYHEL, HBICAHZAPBL, dJICTEPI MeH Taciiepi.

22. Tlongi oxpITYIBIN epexmeniri: 6Gimim Ay HIBUIAPABIY  KBI3METIH  YHBIMJACTHIPY, OKY
cabaKrapbli JKOCIIAPIIAY JKOHE OTKI3Y.

23. MaTeMaTHKaHbl OKBITYIbI YHBIMIACTHIPY.

24. Matematuka cabarsl, OHBIH KYPBUTBIMbI, MATCMATHKA CAOAFBIHA KOMBITATLIN HCTI3T TajlanTap,
MaTeMaTHKa cadaKTapbIlbIIL TYpJICPI.

25. Myranimai MaTeMaTuka cabarbiia Jalblnay, MaTeMaTHKa cabarbll Tanjay.

26. MHHOBALMAIIBIK TEXHOJIOIUSIAP/Ib KOIAAHY (MaMaHIbIK OolibIHIIA).

27. bonaluak MateMaTuKa MyFalliMil 9/1iCTEMEITIK JasprIay IbIH, JKaJIbl Macesenepi.

28. MareMaTHKAIBIK YFBIMIAP, YCBIHBICTAP JKIHE OJIapJibl 3EpTTEy dicTEMECI.

29. CoalikecTiK yFBIMBL

30. AnreGpanbik epuexrepsi bipae Typrenaipyre YHPETY YUIIH KOJIaHBUIATBIH dficTep.

31. OyHKUNS YFBIMBIL.

32. Teopemanap/isl fonenjiey aicTepi.

33. Qynxumsnap/b KapanaieiM omicrepmen 3epTTeY YIIIH KOJJIAHBINATBIH omicTep (ChI3BIKTBIK
(byHKUHS, Kepl NPOTIOPIHOHATIBIIBLIK JKHE KBa/IPATTLIK ()YHKIMS MBICATIBIHA).

34. Tenney yruIMEL

35. Tenpeynepai memyni yiipery yiiiH KOMAaHbUIATHIH aaicrep.

36. l'eoMeTpusTBIK hUTypanapasIH YKCACTEIFEL TYpaJibl TYCIHIK.

37. YwlypeuuTapasiy yKeacThk Genrinepin seprrey YIIH KOJNAAHBLIATHIH d/iCTep.



38. YmOyphiiTars! MeTpHKaIbIK KareIHacrap.

39. I'coMeTpusUIbIK (urypamapusiy remmiri TYpasibl TYCIHIK,

40. Ybypsimrapasiy Teryix Oenrinepin 3epTrey Yz KOTAAHBIIATEIH amicrep.

41. OxcroneHIMAN BT (BDYHKIMSID] 3€PTTCY YIIH KOJJAHBLIATBIN TicTep.

42. Jlorapudmuix GpyHKIHsAHBI 3EPTTEY YIIiH KOaHBUIATEIH dicTep.

43. TpuroHOMeTpUSIBIK (hyHKUBANAPALI 3€PTTEY YINIH KO IAHBLIATEI ajicrep.

44. TpuroHoMeTpUANLIK, WH/IMKATHBTI KOHE JTorapu(MIiK TEHZCYICpM Wemym yiipery yumin
KOJIAHBUIATBIH dJ1icTep.

45. TybIHBI YFBIMBIH €HTi3y YIIIH KOJJIaHBLTaThIH /IiCTep.

46. TybIHABI YrBIMBIHBIH OpTYpII TycilAipMenepi.

47. Tybzapl KOCEIMIIANAPABI 3epTTCY YIWIH KOJJIaHBUIATBIH dj1icTep (uravMamen ecernreysepre,
TEOMETPUAIBIK 5KOHE DUIHKAIBIK eCenTep/ liemyre).

48. AHTHBHDPY CTBIK YFBIM/IbI 3€PTTEY YINIH KOJIAHBLIATEIH J/licTep.

49. MinTerpan yreIMbIE eHrizymin SPTYPJIL Tacinaepi.

50. CTepeoMETPHSHBI OKBITY IbIH d1iCTEMEITIK CPCKILENTIKTEPI.

51. Crepeomerpus AKCHOMAJIAPEL.

52. TeomeTpuanbIK, mamanap s 3EPTTEY YIUIH KOJJIAHBLIATHIH dflicTep (KeciHiHin Y3bIH/BIFBL,
(urypaneiy ayiansl Men KoJieMi jxoHe T.0.).

3. JKasbIKThIKTA SKOHE KEHICTIKTE Napasiciu3mmi 3€PTTCY YIH KONJIAHBUIATHIH QJIiCTE].
Kenicrikreri neprenauxy apusicre: 3EpTTEY YUIIH KOJIIAHBLIATHIH dJ1icTep.

54. llomuTonTap/pl 3epTTEY YIIH KOTIAHBLIATLIH omicTep.

55. Atnany GeTTepi Men feHernepin seprrey YLIIH KONAHBUIATBIH 3icTep.

56. l'eomeTpusiIbIK TYpiien ipynepi 3EPTTCY YINIH KOJIIaHBLIAThIH d/licTep.

57. Oprypmi npodmibaep  KIacTapblHIArs! KapanaieiM  QyHKIMATApABl  3€pTTCY  VINiH
KoJIaHbIIathit oficrep. [IpoQuibIiK ChlHBIITAPIA MATEMATHKATBIK TaJlIay HETrI3JepiH 3eprrey
YIIIH KOJIaHBIIATBIH dj(icTep. Ecenrep apKblibl MATCMATHKANE] OKBITY.

58. Maremaruxaiplk ecentepai menry i OKBITYIBIH JKaNIb! J/icTepi.

59. Ecenrepai menry g opTypii Tacinaepi Men aJucTepi.

60. Tenneynepai (renueynep xyiiecin), TEHCI3AIKTEP KYPaCThIPY apKLITBl MaTiH/IK ecenTepii
uIerny.

61. MekrenTeri MaTeMaTHKa KYPCHIHIA CAHBIK CHI3BIKTHI JIAMBITY.

62. Panmonan cangapmen apekerTepi 3CPTTEY YUIIH KOJJIAHBIIATBIH SJiCTED.

63. MareMaTHKAHbI OKBITY IIbIH TPOOIeMaIbIK 3/1ici.

64. MareMaTHKaHBI OKBITY IBIH JKOGAIBIK aaicrepi,

65. MareMaTHKaHBI TEPEHACTINI  OKBITATHIH MCKTENTEP MEH CBIHBIITAP  KYMBICHLIHBIH
epekurenikrepi. bonaiak Maremartika Myranimin aicTemenix HaspiayiblH HaKThl MaCeIenepi.
66. MareMaTHKaHbl OKBITY Ke3iHje TAHBIMIBIK O3iIIiK JKYMBICTRI KalbIITACTEIpy. Maremaruka
cabaKrapblHia OKYIIBIIAPILIE O31HIIK KYMBICBIH YHBIMIACTBIPY.

07. MaTeMaTHKAHbI OKBITY IAFh] TANIAY HKOHE CHHTES.

68. MaremaTukaian J1eKTUBTI cabakrap.

69. MaTeMaTHKaJIdH THIC KYMBIC KoHE OHBIH apTYpI (hopmanapsl.

70. Matematukansik 6inim Gepyi JaMBITY JIbIH HEr1311 OarbITTapbln Tanjay.

71. Op Typni TUNTEr] MEKTENTEPIE MATEMATHKAHbI OKBITY/IbIH epeKineniri. 12 xacrarel, Oeiin,
FUMHAa3MsIIAp, NHIeRmnep sxoue T. 6.



AJII'EBPA JKOHE TEOMETPMUSI

1. JKait sxone Kypama cannap.
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9.

10
11
12
13
14
15
16
17
18

. JKait canap *KUBIIBIHBIH HeKCi3iri.

. Kypama canHLIn kaHOHbIK BIABIPAY B JKaHE OHBIH Oipereiiri.

- Harypan cannap sxyiieci xone Gyrin caHjap caKuHAachl.

- MaremaTHKaibIK HIAY KIS IPUHIATLI,

. ER ynken oprak Gesrini sxane exi OYTiH canmbIH €H Kilni opTak eceniri,

. Kypneni cangap epici.

- Kypaeni canyapansii reomeTprsitsix KOPIHICI JKOHE ONapBIH yeTineri oneparusuiap.

Kypneni cannbin tpuronomerpusiibix TYpI.

- Kanneiknen Goiny Teopemacei.

. EBrutin anropurMi.

- Kenmymenepmin tyitini.

. OpicTin yetingeri kenmymenik cakuna.

. Kanibikien 6omy anropurai.

. EBknun Anropurmi.

- Kenmymenepain ex yiken oprak 6enriii.

- CI3BIKTBIK TEHIEYJIep XKyiieci skafe onappii calgapbl.

. benricisnepni noffexri Typae anem tacray apKbUIBI CBI3BIKTHIK TEHAEYJep sKyiecin miemny,

CBISBIKTBIK TEHJIEYIEp Kyiecinin yilneciminik KPHUTEPHUIAI.

19
20
21
22
23
24

25.

. Kenmymenin ken Ty6ipi.

. 'opuep cxemacsl.

- Kypneni caunap epicinin yeringeri kenvymernep.

- Kypneni canyap epicinin anre6pansik OKIIAYJIaHY B

. Buet teopemacsi.

. bepinren epicrin yeringe azaiTeimMaiTeH KeIMyInenep.

Konmymienin — asaifTbiiMaiTeim (axTopnapaein  kebelTiHaicine bIIBIPAYBl JKOHE OHLII]

Oipereiimiri.

26.
21
28.
28,

JKublHnapaarsl ekiik KaTbmacrap.

OKBHBAICHTTIK KATHIHAC JKOHE HKUBIHIbI CHIHBIITAPFA Deury.

PaKTOP-IKUBIH.

CanpleTelpynap xane onapasH Herisri KacHerTepi.

- TomsIK sxane Kenripinren werepinm sxyitenepi.

. Dinep noane Oepma Teopemaapsi.

- Hakrel cannap epiciunin yerinperi kermvymenep.

- Olijian WIBIraphbLIFAL TAMBIPIIAPIBIH KOHBOrAIHCHL.

. Kenmymenepnin TameipsL.

. besy TeopemMacsoL.

- Kenmyenin ecenixrepi skone kenMymeri TAMBIPIIAPBIHAIH ECEIIKTEDI.

- AHBIPMAIIBLIBIK Jlaperkeci GOMBIHITA KOIMyIIeH T BLIBIPAYBI.

- Kemvymenix tysinabutapasis mounepin Fopraep cxemacs apKpLIB! Taby.

- KeHicTiKTeri €Ki #Ka3bIKTBIKTBIH, TY3YIiH KoHE JKa3bIKTHIKTHII 03apa OpHAJIACYHI.
- Ty3y MEH 3Ka3bIKTBIK apachIHaarsl GyphIL (AaHAIMTUKANIBIK IIPE3CHTATMATA).
- Kaserkreicrein adduutix Typicipynepi xane OJIAPJIbIH KACHETTEPI,

. KasbIKTBIKTBIH adpHAIIK TYPIEHYNEPiHIH AHATUTHKATBIK KOpIHicI.



66.

np
67
68

69

. Apdunaix reomerpus nami.

. Bexropneix kenicrixrep.

. CBI3BIKTBIK Toy ek JKate BEKTOPJIBIK )KYHEHIH Tayencizmiri.

- AKBIPIIbI OIICMJL BEKTOPIILIK KEHICTIKTII HEri3i MeH oiiien).

. H. M. Jlobauesckuit scone oHbg IEOMETPHUSICHI.

. JlobaueBckuii akcromacer.

. JlobaueBcKuif xazbIKTHIFDL,

. JlobaueBckuii reoMeTpHACHIHBIH aKCHOMA AKYHECIHIH JpiieKTimiri.

. JJobadyeBCcKuUit Ha3BIKTHIFBINIAT] YLWOYpBIITap MeH TOpPTOYPHIITAp ABIH KacHeTTepi.
. JuBeprenTti Ty3ymep sxone onapisin KacueTrepi.

- [IpoeKTHBTI JKa3bIKTBIKTAFbI TY3YAIH TCHICY.

. Tikenei Gaitnam.

. HIpoekTHBTI Ja3bIKTBIKTAFRI KOCAPIAIY TIPUHITATIL.

- Jlezapr Tecopemach! JaHe OHbI eCeNTepi enryre KOJIIaHy.

. IIpOEKTHBTI JKA3BIKTHIK KOHE OHBIN MOJETBICPI.

. llpoexTusTi TYpIeuaipyiep To6kI Kate TIPOCKTHBTI FEOMETPHS [IOH].

. JJobaueBCKH I 3Ka3bIKTLIFBIHIAFB] KHCBIKTap.

- KKa3sBIKTBIKTBIN KO3FAIIBICH JKIHE OTIAP/IbIH KacueTTepi.

- JKa3bIKTBIK KOIFaIIBLICTAPBIHBIH IKIKTETYi.

. Kosraneictapasig anamuTukaibik KOpiHicl.

. Tauckipmanape! menryre apuanra KO3FaJbICTap/Ibl KOJIJIany.,

- Kenicrixreri exi Ty3yiin e3apa opuanacyn! (aHaTHTHKATBIK MPE3EHTALUSIA).

- KasbIKTBIKTAFH TY3yJIep/Iill 03apa OpHATACY b,

Tysynepain  nmapawtenusmi  men NEPHEHANKY SPGB IAPTTAPLl  (AHAIHTHKAILIK
C3eHTalUsA). HKa3bIKTHIKTArb! TY3yTiep apachlHAAFEl GYPHILITHI ecerrey.

. Hykrezen saspIKThIKTasb! Ty3yre IefiHri KAbIKTBIK (aHanMMTHKANBIK TycayKecepre).
. KeHicTikTeri ska3bIkThIK YIBIMBI,

. Ka3BIKTBIKTHIH a6 TeHJeYIH/Ier] alHbIMAIIbLTAPAAFbL KOO OHIHEHTTEPIH FEOMETPHUSUIBIK

MarbIHACHI.

70
71
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. Ka3pIKTBIKTAFEI TY3y YEBIMBL.
. Ka3bIKTBIKTArb] TY3Y TEHJICY NEPAIH apTY I Typiiepi.

MATEMATHKAJIBIK TAJIJIAY

. Hakre! cannap.

. Kumacer.

. CanJIBIK peTTiNiK 5KoHe OHBIH HIEL.

. Koun colikectix xpurepuii.

. € CaHBI.

- bombniano-Beidtepurrpace Teopemacsr.
. Hakre! afineivaner gynxumsmap.

. @ynxuwms rpaduri.

. Kepi pynxius.

- DYHKUMAHBIH TAPBITYBI JKaHE KypaMbl (kypaenmi).
. DYHKIMAHBIN T1eT'] 5KOHE OHBIH KACHETTEP.



12

13,

14.

15
16.
e
18.
19,
20.
21
22,
4.
24.
25.
26.
27.
28
28.
30.

Qyukuuanpin meri 6ap Ko kprrepuiti.

MonoTonae! GyHKLmaHbH mekTepi.

Kepemer wekreynep.

Hyxreneri GyHKumMsHbIN y3iKeizmin, Y3LTiC HYKTeNepi sKoHe o1apAblH KiKTelyi.
CermenTTe Y31iKCiz QyHKIMIHBIN KacHeTTepi.

Kepl by nicimsmeig 6oy s scone y3mikeisiri.

Onementap QyHKUMANAPABI Y3iKCi3miri.

Bip afiHbIManil by HKIMSHBIN TYBIHABICH KoHe muddepeHnmans.

TyBIHABINBIH FEOMETPUSITBIK HKIHE MEXAHMKATHIK MAFLIHACKL.

Capanay epexenepi.

Kypzeini sxone kepi (yHKIMSHBI TYBIH/BICHL

Herisri snementap Qyukuusnap sy TYBIHALLIAPEI.

JKorape! petTi TybiHbLIap MeH auddepentmanap.

Jletibnui GpopmyiaceL

Hapamerpitix Gepiiren Gpynkimsaap sxome oJIap/ibl capanay.

Huddepennuaner ecenteyiin merisri Teopemaitapsl (Pepma, pon, Jlarparx, Koun).

. Jlomarane epexenepi

Teitnop popmynace.

OYHKUMAHBL  TYBIHJBUIAPMEH  3€pTTey  (MOHOTOHIBLIBIK, DKCTpEMyMIap, JIOHec, Wiy

HYKTCJIEP], aCHMITOTANAD).

31.
32
33.
34.
35,
36.
J1.
38.
39
40.

41.

42
43.
44,

45.
46.

47.

48.
. Jlelibumnriy Oenrici.

AJIFalIKpl (PYHKITMS. AHBIKTAIMAFAH HHTEIPAI JKOHE OHBIH KaCHETTEPI.
benwexrepni Gipikripy xone Genricis HHTErpajiarbl AifHEIMA/BIHBI AyBICTHIPY.
Panmonanmer Genexrepsi 6ipikTipy.

Wppauronanisl gyHxumsaps 6ipikTipy.

TpuronoMeTpusbIK xoHEe TPAHCIEHISHTTIK (Gynxumsmapae: 6ipikripy.
Pumanueiy benrini 6ip uHTerpassL.

VIHTerpamianatein )y HKIMAIap KIacTapbl.

benrini 6ip nnrerpanasin Kacuerrepi.

Heroron-Jlei6uun Gpopmynacet.

benrini 6ip uuTerpansl 191 ecenrey aficrepi.

benrini 6ip uuTerpans amamen ecenrey aficrepi.

- ypbic emec unTerpanap.

HypeIc emec HHTerpanIap b KiuHakTaty Genrinepi.
beurini 6ip uurerpanusr Konnany.

Canapik KaTapnap.

Komy KarapblHbld JKHHAKTAY KPpUTCpHIi.

On karaprapasin sKHHaKTany Genrici.

AybIcnaisl KaTapiap.

. ADCOTIIOTTI JKOHE APTTHI JKUHAKTATYbI. Kacuerrepi.
- DyHKUMOHANB! Ti30eKTep MeH KaTapiap.

. Bipkenki xxunaxkramysl.

. Beliepirpace Genrici.

. Kyar karapnapsbl.

. ABenn Teopemachi.

. Komm-anamap dopmynacer.



57. Bybianapast Gipixripy skone Karapnapisl capasiay.

58. Kyar Karapnapsid Konuany.

59. Teitnop xarapsi.

60. TpuronomeTpusIbIK KYite GoibHia Dypre KaTapIiapsl.
61. Kenreren ailHbIMabITap/IbIH (ynxuustaps. leri, yaaikcizmiri.
62. lmminapa TysIH/IBUTAp KOHE JKeKe audepenunaniap. PyHKIUSHBI b deperimaianysl.
63. barbIT O0MBIHIIA TYBIH/IB.

64. Exi alinpivansl yuximsusm Teitnop dhopmyiace.

65. Exi aliHbIMaIIBI (yHKITHAHBIN KCTPEMYMEIL

66. [TlapTTs! 3KCTPEMyM.

07. FKacwipein byHxuusap.

68. SkoGuan. '

69. Bepinren dyukumsmapasin 60ays! xate capaaHybl.

70. Koc nnrerpan xoHe OHbIH KacHeTTepi,

71. Koc uHTerpasias! Kaiitatayra jeiin azairy.

72. Koc uHTerpaniars aHHBIMATTBIIAP/Ib! AYBICTBIPY.

73. Koc vHTerpanisl Koujany.

74. YIITiK MHTerpa jKaie OHbI KaCHeTTep.

75. Yiurik UHTCTpall/Ibl KakTanayra JCHIH azaiTy.

76. ARHBIMATTBLLIAD/IBL YILITIK HHTErpanMeH ayBICTBIPY.

77. Yurrix MHTErPaIIBI KOJIJIaHy.

78. KUCBIK CHI3BIKTEI HHTEIPaap jKaHe ONap/blH KacuerTepl.
79. KHCBIK CBI3BIKTBI HHTErpasiiap/ibl ecenTey.

80. I'pun dopmynacer.

81. KHCBIK CBI3BIKTBI HHTErpaTAapibl KOJJIany.

82. I xone Il Tunti SetTik HuTErpanap xKoHe ONap/bIH KacuerTepi.
83. berTik HuTerpangap/s ecenrey.

84. CKalsIpIbIK JKOHE BEKTOPIIBIK opicTep.

85. Ocrporpay sxane Croke Gopmynarape..

86. Ilapamerpre Tayenni unrerpanap.

87. Unrerpan Genricinaeri mekti aysicy.

JANDOEPEHIUAIIBIK TEHJIEYJIEP

. Bipinui perti mudepennmanpik TEH/Ieyep.

. nddepentmuanibik Tenuieyiep TeOpHICHIHbIN HEri3ri YFBIMIIAPEL.

. Hudepennmanipik Teneynepre akenerin ecenrep.

. bipinui perri Teraey i ety gin GONMMBICH MeH Bipereiiniri TeopeMachL.
. TeopeMaHbIH reOMeTPHSIBIK MAFRIHACKL.

O S I S T

. beninerin attnpiMansuiaps Gap Tenneyep.

~J

. bipirmui perti 6iprekTi Tenueynep.

. Bipinmii petTi epI3bikTHIK TEHIEY NTED.

- TombIk mndpepenunanapmars: Tenueynep.

10. Tybinabira kaTeicTsl Ientinveres Gipinmi PETTI Teneyep.

o o0

11. Ieminmuiy 2arTany TeopemacsL.



12. TysIHIBIFG KATBICTBI MICIIiIMereH Oipinuii perTi TeHneyepain Kaparainm Typiepi. JKorapsr
perti tuddepernuanipik TereyIep.

13. Ulemimuin 6onyst men Gipereiiri TeopeMacsl. JKamnmsr menim.

14. Ksagparypana meminerin TEHJICYIEPJIIH, TYPIEpi.

15, Alinbivansr kosdunuentrepi 6ap KOTaphl PETTI CBI3BIKTBIK OipTekTi jmpdepenumaninik
TEHJEYJIep.

16. Jlnysunn-Ocrporpan hopMynacs:.

17. Aitnpivaner koaddunmentrepi Gap JKOFaphl PETTI ChI3BIKTEIK IeTepOrer i mu(depeHnanibic
TeHJIeyIep.

18. EpikTi TypaKThUIapIbIH BapHALMA J1CH.

19. Alinemvansl koo(duumentrepi Gap KOFApEI PETTI CBHI3BIKTBIK OipTekTi auddepenuanibix
TEHJeYJIep.

20. AnnpiManer ko uuentrepi Gap KOFaphbl PETTI CBISBIKTBIK [eTeporen i 1 PepeHHaibik
TeHJIeyIep. '

21. Kapanaiibiv madipepenmanibik TECHACYIIEP KYHect.

22. Nuddepennuanipik TeHACY IEPIIH TYPAKTI KOO PHIIUEHTTEP] 6ap CHI3BIKTHIK KyHenep.

23, Kamemter sxyiie ywin Komm macenecin ey i Oonysl Men Giperciiniri Teopemacol.
ChIBBIKTBIK I pepeHnnanibik TeHACy ICPIiH KalbiTh] Kyhenepl. JKanner Teopus.

24. N-peTTi CBI3BIKTBIK TEHJIEY/iH KaJBIIThIFA SKBUBATCHTTUIIM CBI3BIKTBIK TEHJIEYJICD JKy#ect,
CBI3BIKTBIK GipTeKTi Kyiienep.

25. ChI3BIKTHIK TEHACYJIEPIIN TeTEePOreH acytenepi. :

26. KastbinTe! sxyHeH] MeXaHHKaBIK Tycinmipy.

27. Typaxte! koo dunuentrepi 6ap ChI3bIKTHIK Kyitenep.

28. Tampipiap xor. Tambipsl Kypaesi.

29. Kyiie menrimepinin Gacranie Manaepi Golbinma TYBIHBLIAPIBIH, OOTYBI.

30. Bapuanmanarsl renaey. Tenneynepin anramibl MHTETPANIBIK JKYHemepi.

31. Tnddepenunanipk Terieynep KyHecinin CUMMETPHSUTBIK (hopMackI,

32. Jlanynos mentiMaepinin TYPaKThUIBIFbL

33. bipinumi skybIKTay GOHBIHIIA TYPAKTHLIBIK.

34. lwiinapa TysIHABIIApE! Gap TereyIep.

35. lwinapa TyBIHIBI TEHAEY I MHTErpAIIAY MACENCCIH KO,

36. BipiHwi perri sapTsuiaii TYBIABITAP/AFE] CHIZLIKTHIK OlpTekTi TeHAEy.
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TEOPHUSA U METOJIMKA OBYUYEHUY MATEMATHKE

[TpenMeT MeToauKn penoaBaHus MateMaTHKH (comepxanue, uein, sanaun).

CrpykTypa MeTOIMKH Ipernojasanus MaTEMaTHKH; UCTOPHUS, COCTOSHHE H [1E€PCNEKTHBEI
PA3BUTHS  METOIAMYECKOH MOArOTOBKM OYAyUIero yuurells MaTeMaTHKW: HazHAYCHHE
METOJIMYECKOH HayKH.

CBA3b METOLIHYECKON HAYKH C JIPYTHMHU HayKaMH.

CHcTeMa METOMIeCKOMH MO/ITOTOBKH YIHTEIS MATEMATHK,

Cozeprkanue LIkoIbHOTO Kypea MaTeMaTHKH,

Conepxanne 0byuenus MatemaTuke.

longrue npunnmina 06yyenus MaTeMaTHKeE, CHCTEMA 1 peanusaius IPHHIMIIOB 00yYeH us
MaTeMaTHKe.

Llenu obyuenus maTemMaTuke.

Tenpenuns passuTus, OCHOBHBIE KOMIIOHEHTEI ColiepiKanust 00YUCHHSI MATEMATHKE.

Merozabt 00ygenus MaTemaruke.

-Knacenpuranus meronos obyuenus marematuie.

AKCHOMBI, TEOPEMBI, AKCHOMATHUECKHIT METOJI I0KA3ATeILCTRA,

DopmupoBanKe M03HABATEILHOTO HATEPECA K MATEMATHKE.

- Bocniuranme B nporecee obyuenus maremaTuke.

Pouib 3amau B 06y4enuu matemaTHie, KITacCH(PUKAIAST MATEMATHUSCKHX 3a/1ay.

. Pons narmsanocru B 06yuenun maremaruke.

MeTo/ibl IpUMEnsIeMBIe sl IPOBECHUS TEPBBIX YPOKOR FEOMCTPHH.

AKCHOMBI IIAHUMCTPHH.

MeTopl, npuMenseMsle s 00y YeHHs PEleH IO FCOMETPHYECKHX 3a7a4 Ha BhIYUCIICHHE,
Ha JIOKA3aTeNbCTBO, Ha MOCTPOCHHE.

Cpencrsa u (opmbl 00yuenns MaremMaTHke.

. Conepanue, GopMBL METOJIB! M TTPHEMBI [IPETIOIABAHUS I NPOBEACHUS 3aHATHH,

.Crenndura npenojasanns JMCIMIUTHRLI OPralu3alis IeSTeIbHOCTH 00yuarommuxcs,
TUIAHIPOBAHUE M IIPOBEICHAC yYeOHBIX 3aAHATHI.

. Opranunsanus oGyueHust MmaTemMaTHKe.

- YPOK MareMaTuKu, ero CTpyKTypa, OCHOBHBIC TPeGOBAHHA K YPOKY MaTeMaTHKH, THIIbI
YPOKOB MaTeMaTHKH.

ToaroToBka yunTens K ypoky MaTreMaTHKU, aHAIH3 YyPOKa MaTeMaTHKH.

. IlpAMEeHeHre HHHOBAIIMOHHBIX TEXHOIOr M (110 CTICIMAJILHOCTH).

- O61me BOIPOCH! METONMYECKOH OAIOTORKH By 1y 1ero YYHTENS] MATEMATHKH.

. Maremarnyeckie HOHATHS, TIPE/UIOMKEHHT U METOAMKA HX H3YUeHHUS,

lonstne Toxnectra.

-Meroael  npumensembie it OOYYGHHS  TOMKICCTBEHHBIM npeoOpazoBaHugM
ajIredpaHyecKux BhlpaskeHHIA.

[londrue GpyHkimmy.

. MﬁTO,D,hI A0Ka3aTebCTBa TCOPEM.

- MeTosbl npuMersieMbIe Ui H3yYCHHs (hyHKUMH dneMeHTapHBIMEM MeTOlaMK (Ha npumepe
JHUHEHHOH QyHKumy, 06paTHOM NPOIOPHUOHATBHOCTH U KBJIpAaTHYHON (hyHKIIHH).

.llonstue ypasnenus,

-MeTop1 ipuMetsiemMble A 06y YeHUsT PeLieHHIo YPaBHEHHH.
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[onsatue mogobus reomerprueckix Puryp.

MeToyibl TpUMeHsIeMbIe JUIS U3YYeH s IIPU3HAKOB TI0106HS TPEYTOJIbHUKOB.
Merprueckue cooTHOIER S B TPeyrObHUKE.

llonsitue pasencTsa reomerpuucckux Guryp.

Merozer npuMensiemMpie TS U3y el s NPH3HAKOR PARCHCTRA TPEYTOJLHUKOR.
Merozer ipuMenseMbie st H3yHeH s I0Ka3aTeNbHOMH by HKIHA.

- MeTo/Ipl IpUMenseMBle JUls U3y Yenus Torapu(MuIeckoii GyHKIHH.

MeTob1 npuMeHseMbIe U1 B3y YCHHS TPHTOHOMETPUYECKHX (PyHKI[HIH.

MeTobl pUMensieMble Ui 06y YeHHs PelcHHIO TPUTOHOMETPHUYECKH X, TTOKA3aTEIIbHbIX U
JOrapu(h)MUYCCKHUX YpaBHEHHIL.

MeToanr mpuMeHseMbIe 171 BBEICHHUS TIOHSTHA TIPOU3BOTHOM.

Paznu4isie unTepnperanun NonsTHA IPOU3BOLHOMN.

MeTomel mpuMensieMbie IS H3ydeHus IPUIIOKEHUH 1IPOU3BOAHON (K NpUOIHKEHHBIM
BLEIMHCICHHAM, K PCIUCHUIO TEOMETPHYECKHX M (PH3HUCCKUX 3a71au).

MeTo/ibl npUMeHsieMble /Ui H3yUCHUS TOHATHS nepeoodpazHoii.

- Pasyneibie 10/1x01bl K BBC/ICHUIO NOHATHS HHTErpala.

-Metoauueckue ocoGeHHOCTH 0OYYEHHA CTEPEOMETPHH.

- AKCHOMBI CTEPCOMETPHH.

-MeTonel  TmpuMenseMble 1A H3ydeHUs FCOMETPHYCCKUX BENMYMH (JUTHHA OTpe3Ka,

IIOUAIE U 00BeM (QUTYpPEL H T.I1.).

.MGTO,HH [IpUMEHSEMbBIC IS H3YYUCHHA 1apaJllICNIGHOCTH Ha IUIOCKOCTH H B NMpOCTpaHCTBE.

MeTojibl TpuMeHsieMbIe JUIs U3y ueHHs NEPIEHIUKYISIPHOCTH B IPOCTPAHCTRE.
Meroner npumenseMble IS H3yYeHHA MHOIOI PAHHHKOB.

- MeTopl mpuMenseMble Julst U3yYCHHs IOBEPXHOCTEH U TEN BpalllecHHS.
- MeTosb1 TpuMeHsEMBIE /ISl H3YYCHUS T€OMETPHYCCKUX npeoOpa3zoRAHHIA.

MeTonbl NpuMenseMbie Ul H3YYEHHs HICMEHTAPHBIX GyHKUMi B Knaccax pasHbIX
npoduneii. MeTozsl NPUMEHSIEMbIC JUTS H3yYCHHS OCHOB MATEMATHUYECKOTO AHATH3A B
npouibHbIX Knaccax. Ofydenue MaTeMaTHKe Yepes 3a1aum.

- OB1ue MeTo 161 00y YCHUS PEIIeHHIO MATEMATHUCCKUX 37141,

Paznnunbie ciocoGe1 u MeToIbI peluenus 3aau.
Petienne TeKCTOBBIX 33189 ¢ HOMOLIBIO COCTABICHHS YPaBHEHHH (CHCTEM ypaBHEHUI).
HEPABCHCTR.

- Passure 4HCIOBOM NIMHAN B KONBHOM Kypce MaTeMaTHKH.

MGTO,I[I:I HpUMEHSIEMBIE I H3YYCHH s ICHCTBUHA ¢ pallHoOHaNbHBIMK YHCIIAMH.

. Ipobnemusiii MeTO)1 0O0YUEHHSI MaTEMAaTHKE.

[IpoexTibie MeTOBI 00yueHUs MaTeMaTHKe.

Cnemuduueckue 0cobeHHOCTH paGoTHl KON M KIACCOB C YTIIyOJICHHBIM H3yUCHHUEM
MaTeMaTHKH. YacTHBIE BOMPOCHI METOLHUYECKON THTOArOTOBKH Oyaymero yunrens
MaTeMaTHKH,

DopMHUPOBAHHE IT03HABATENBHON CAMOCTOSTEIBHOM paboTsl npu 00y4YeHHH MaTeMaTHKe,
Opranuzanus caMoCToATenbHOM paGoTs YHaIIHXCS Ha YPOKaX MaTeMaTHUKH.

. AHAW3 ¥ CHHTE3 B [IperoJaBaHuM MaTEMAaTUKH.

DakyIbTaTHBHBIC 3aHATHS 110 MATEMATHKE.
Bueknacenas pabota 1o MaTeMaTHKe 1 €& pasiHyHble (bopmBbI.
AHalll3 OCHOBHEIX HAIPABICHAN Pa3BHTHA MATEMATHYECKOIO 0Opa3zoBaHus.
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71.Crenuduxa  obyuenus MatemaTHKe B (HKONAX Pa3NUYHLIX  THIIOB. |2-neTime,
NPO(UIBHEBIE, TUMHASHM, THIEH U Ip.

AJITEBPA U TEOMETPUSI

[IpocTeie u cocrapnele unca,
BeckoneunoeTs MHoMKeCTRA TPOCTHIX UMCE.
Kanonnyeckoe pasnoixenne cocTagHOro uncia i ero CIAMHCTBEHHOCT.
CucTema HaTypaNILHBIX YHCET B KONBILO TCIBIX THCET,
[Ipunnmn Marematuyeckoit uutykuny.
Hanbonpmii o6imit nenurens u nanménbinee obuee KPaTHOE JIBYX LIEJILIX YHCEIL.
[Tone KOMIUIEKCHBIX YHCEN.
['eomeTpuueckoe rpencraBieRne KOMILIEKCHBIX YHCe U orepaiy HaJ HUMH.
Tpuronomerpuyeckas GpopMa KOMILIEKCHOTO YnCIa.
. Teopema o nenennu ¢ ocratkom.
. Anroput™ EBknuna.
. HOJI mHOTOUNEHOB.
. Konpnio nosnunomos mas nosem.
. AJITOPUTM JICTICHHS ¢ OCTATKOM.
. Anroput™ EBxima.
. Haubonpmwmii oOumii renurens moTuHOMOB.
- CucreMBl THHEHHBIX YPABHEHHI U MX CIIEICTRI.
-Pewenue  cuetem  nmmeinpix  ypasxenwit METONOM  TOCIENOBATEIBHOIO  HMCKIIOYEHHS
HensBecTHBIX. Kpurepuif coBmecTiiocTH cueTeM JmHeHEBIX YPaBHEHUH,
. Kpatupie kopuu Muorourena.
. Cxema ['opuepa.
. 1IoJMHOMBI HaJT TIOJIEM KOMILTEKCHBIX 9HCEIL.
. Alrrebpamyeckas 3aMKHYTOCTb [OJISE KOMITIEKCHDBIX YHCET.
. Teopema Buera.
- Henpurogumele Ha/l IaHHBIM TTOJIEM TTOJMHOMBL
. Pasnosxenune nonmmunoma B mpouzsencnue HETPHBOIMMBIX MHOYKHTENCH M €ro eJUHCTBEHHOCTE.
- bunapnsle oTHOWIEHHS HA MHOMKECTBAX.
- OTHOIICHNE JKBUBATIEHTHOCTH M pa3bHer e MHOKCCTRA HA KIIACChL.
. DaKTOP-MHOKECTRO.
- CpaBHEHHSI H HX OCHOBHBIE CBOHCTRA,
-llonnas u npuBeaennas cHCTEMbI BBIYETOBR.
. Teopeme Diinepa u Gepma.
- Homnomel Hajt 110JeM JICHCTBUTEITLHBIX YHCE]L.
- ConpsiKeHHOCTH MHUMBIX KOPHCIA.
. Kopuu monunomos.
. Teopema besy.
. Kparnbie MHOMHTENH [OJMHOMA | KpaTHbIE KOPHH [OJHHOMA.
- Paznosxenue nomunoma no crenensm paztocry.
- Haxoxnenue snmadeHnit 1pou3BoAHBIX MOIMHOMA ¢ MOMOIIBIO ¢XeMbI | opHepa.
- Bsanmnoe pacnosnoxenue 1Byx miockocrei, NPAMO# U IJIOCKOCTH B MPOCTPAHCTEC.
. YTOJI MeX1y TIPSMO¥ U II0CKOCTBIO (B AHATMTHYECKOM H3II0KEHUH ).
- Apdrnuele npeobpasoBanus MIOCKOCTH M HX CBOHCTBA.
-AHAJIUTHYECKOE BBIpaskenue adhuHHbIX npeodpaszoBanmii MIOCKOCTH.
[penmet adpunnoii reomerprn.
Bekropnsle mpocrpancTsa.
. Jlunieiinas 3aBUCHMOCTE M HE3aBHCHMOCTH CHCTEMEI BEKTOPOB,
. basuc u pasmepnocts KOHEUHOMEPHOr0 BEKTOPHOI'0 MPOCTPAHCTBA.

B
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- H.1. Jlobauesckuii u ero reomerpus.
. Axcroma Jlobavesckoro.
. [Tnockocets JloGayerckoro.
. HenporueopeuusocTs cucreMnt akcuom reoMetpun Jlobauesckoro.
. CBOHCTBA TPEYTrOIBHUKOB M YETHIPEXYTONBHUKOB Ha IIOCKOCTH Jlobauesckoro.
Pacxonsmmuecs npsMble 1 ux cBoiicTRA.
Ypasuenue npsMoii Ha IPOEKTHBHOMN [LIOCKOCTH.
Ilyuox npsambIx,
[lpriimn 1BOHCTBEHHOCTH HA IPOSKTHBHOM 1710CKOCTH.
. Teopema [lesapra n e€ npumenenus x pClLIEHUIO 3a/1au.
lIpoexTBHAs MII0CKOCTH H €€ MOJIEHY.
['pynna npoexTuBHBIX TpeoOpasoBanii u IIPEAMET [POEKTHBHON FreOMETPHH.
Kpuseie na mnockocrn JloGauerckoro.
- HBHIKEHUS INIOCKOCTH U HX CBOHCTBA.
. Knmaccudukanms msuskenuii nnockocru.
AHAMTHYECKOE BBIPAKEHUE JIBUKEHUH.
[punoxenus MBrKeHUI K pelIeHHIo 3a1ad.
BsanMuoe pacnonoxenue IByX NpaMbIX B NPOCTPAHCTBE (B AHATMTHYECKOM H3TIOMKEHHH).
Bsaumioe pacrnonoxenue npaMbIx Ha MI0CKOCTH. '
Yenosus napainelbHOCTH W EpPHeHAHKYISIPHOCTH IPAMBIX (B AHATUTHYECKOM H3JIOKEHHH).
Beraucnenue yrna Mesxay npsamMbiMy Ha IUIOCKOCTH.
Paccrosinue o1 TouKn 10 npsAMOIt Ha 110CKOCTH (B AHATHTHYECKOM H3JIOKEHUH ).
[TousTie mnockocTu B NpocTpancTee.
['comerpuyeckuit cMbic KOOYUIHENTOB TIPK NIEPEMEHHBIX B 06IIEM YPaBHEHHH NITOCKOCTH.
. [onusaTne npsamoii na miIockocTH.
Pasjinumbie BU/IbI ypaBneHui MpaMoi Ha MJI0CKOCTH.

MATEMATUYECKHUI AHAJIN3

JleficTBUTEILHBIE YHCIIA.
Ceuennue.
Hucnosas nocnenosarebHOCTD U ee Tpejier.
Kpurepuit Kowmm cxoauMocTy nocie1oBaTenbHOCTH.
Yucino e.
Teopema bonsnano-Beiiepirpacea.
OYHKUMY ICHCTBHTENLHOM IEPEMEHHOMH.
I'padux pynximn.
Obpatnas QpyHKIMs.
. Cy)xenne u KOMITO3HLMsA (CI03KHas) ¢y HKITHN.
Ipenen ¢pyHkuuu v ero croiicTaa.
. Kpurepuit Kommn cymecrsoBanus npenena gyHkiuy.
. IIpenensr MmonoToHHOIH (yHKIHH.
. 3ameuaTenbHBIC [pe/ienbl.
- HenpepeiBrocTs QyHKIME B TOUKE, TOUKH pasphiBa 0 HX KjaccupUKanms.
- CoiicTBa (PyHKIMM, HENPEePHIBHBIX Ha OTPE3KE.
- CyluecTBOBaHHE M HENPEPLIBHOCTL 06PATHOH (QyHKIIHH,
. HenpepriBHOCTD iteMenTapHbIX (hyHKIHH.
- Ipoussomnas n mupdepeniman Gyuxkimm onH0i IEpeMeRHOH,
. I'eoMeTpuyeckHii 1 MEXaHUYICCKHH CMBIC] TPOHU3BOJIHOM.
. lpasuna nuddepenruponanms.
- Hpouspoanas cnosxmoii u o6parHoit GyHxmy.
- IIpou3BOJIHEIE OCHOBHBIX dNIeMEHTapHEIX BYHKIHI.
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- IIpomsBonnnie u quddepenimans BhcImx TIOPSIJIKOB.

. ®opmyia Jleibnuna.

. [apameTtpuyecku 3aannnie (pyukumn u ux nuddepenuuporanme.

- OcHOBHBIE TeOpeMb! THD(EPCHIIHAIBHOTO HCYHCTCHHS (®epma, Pomns, Jlarparmsia, Koumn).
[papuna Jlomurans,

@opmyna Teitnopa.

Mcenenoranue Qyurumn ¢ moMommesio npon3Boubx (MOHOTOHHOCTE, IKCTPEMYMBDI, BHITYKIOCTE,
TOYKH Teperuda, acuMITOTHI),

-Tlepsoobpasnas. Heonpeieennbii HHTErpat u €ro cBOMCTEA.

- MlHTerpuposanie 1o yactam u 3aMmena nepeMenioit HEONIpeACTICHHOM HHTEIpaJie,
- Muterpuposanne paiponansueix apoGei.

- Murerpuposarie uppanuonansusix Gy HKImiL.

- MaTerpnpoBanie TpuroHOMETPUYECKMX H TPAHCIEH IEHTHDIX OyHKIHH.
. Onpesenennstii uurerpan no Pumany.

- Kuiacebl unerpupyempix QyHKimii.

- CBO#CTBA OMPE/ICNEHIIOrO HHTErPaa.

. @opmyna Heroromna-Jleiionuna.

- MeTozb TouHOTO BBIYMCIEHHS ONpeIeTCHHOTO HHTErpaJia.

- MeTozb! npubIMIKEHHOTO BHIMHCIEHHS ONPEACTICHHONO HHTErpaa.

. HecobeTBenHbie unrerpansr.

- IpusHaku cxommMocTi HecoBCTBEHIBIX HHTCIPAIIOR.

- [lpumencnus onpenenennoro uurerpana.

. Hucnoeele psipl

- Kpurepuit Komu exomumoctu psna.

- IIpu3Hak cXOMMMOCTH MIOJIOKUTCIBHBIX PSLOB.

. 3HAKOTIEPEMCHHbBIE PSAJIBL.

. Ipusnak Jleibuuna.

. ADCOmoTHas U ycnoBHas cxoaumocts. CRoiicTra.

- OYHKITHOHAIBHEIE TIOC/IC/I0BATENLHOCTH U PSLIbI.

. PaBHoMepHas cXoauMocTh.

- Ipusnax Beitepurrpacca.

. Crenenueie paapl.

. Teopema Abens.

. ®opmyna Komm-Anamapa.

- Hounennoe uaTerpupoBanue 1 AuQQepenImposanie psIos.

. IlpuMeneHus cTeneHnpIX paaosB.

Psji Teiinopa.

Psiner @ypbe 110 TPHIOHOMETPHYCCKOH CHCTEME.

OyHKIMK MHOPHX TepeMeHHbIX. [Ipesel, HEIIPEPBIBHOCTD.

Yactuple Ipou3BoAHbIe U YacTHbIE UM GEPSHIHATDI. Huddepenumpyemocts pynkimm.
. IlpousBonnas no vanpasnenuio.

Qopmyna Teiinopa fuist GyHKIME ABYX NEPeMEHHBIX.,

IKCTPEMYM (DYHKIIHH JBYX MCPEMEHHBIX.

. YCIIOBHBIH JKCTpeMyM.

HesBuele Gynkimm.

SAxoOuan.

. Cyuiecrsosanme u tuGepeHINPYEMOCTE HESBHO 3aaHHbIX byHKUMA.
. JIBoiinoit nuTErpan u ero ceoHcTRAa.

- Cenenue JIBOMHOrO HHTErpana K IOBTOPHOMY.

. 3aMeHa MepeMeHHbIX B BOHHOM HHTErpalle.

. Ilpumenenne npoitnoro unrterpana.

. Tpoiino#i uuTErpal u ero ceoiicTra.
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Ceezierne TpoHHOro UHTErpaa K TTOBTOPHOMY.
3amena repeMeHHEIX TPOHHOM HHTErpae,
IIpumMenenne TpoiiHoro unTerpana.

Kpusonuueitnsie unrerpansi u ix cBoiicTsa.
Beraucnenue xpuBoIHHEHHBIX HHTCIPAJIOB.

@opmyna puna.

[IpuMenenne kpHBONMIEHIEIX HATErPATIOB.
Hosepxuoctuple nurerpanst I u I poga u ux croifcTsa.

. Berumcnenue NOBEPXHOCTHBIX HHTCT pajos.
84.

CK&."[HI)HI—:IE U BEKTOPHELIC I10JI4.

. @opmynsl Octporpamckoro u Crokca.
86.
87.

Mnrerpansl, 3aBucsinme or napamerpa.
Ipenenbupiii nepexos noa snakom maTErpaia.

ANPOEPEHIIUAJIBHBIE YPABHEHU S

Huddepenunansubie ypaBHeHns IepBOro TOPSIKA.

OCHOBHBIC TIOHATHS TCOPHH AUPGEPEHIMATLHBIX YPABHEHMIA.

3anauu, npuBoUIIIHE K AU hepeHiMaTbHBIM YpaBHEHHSM.

Teopema cyliecTBOBAHMS 1 CAMHCTBEHHOCTH peleHs YPaBHEHHS MEPBOTO MOPSIIKA.
["'eomeTpHyecKiit CMEBICT TEOPEMEL

YpaBHEHHs ¢ Pa3ACISIONMMHCS TePEMEHHbIMA.

Oopo,ible ypaBHeHUs IEPBOTO TTOPSIIKA.

JIuneiinsie ypapnenns nepsoro mopsiika.

Ypasuenus B nonnsix quddepennuatax.

. YpaBHEHHUS TICPROTO MOPAKA, HE Pa3PELICHHBIE OTHOCHTENBHO IIPOU3BO/IHOM.
. Teopema ceectBoBanus pereHus.
- Ilpocreiimme tunel ypasuenuii nepsoro nopsiixa, me paspelIeHHble OTHOCHTEIILHO NPOH3BOIHOM.

Huddepennmansurie ypapienns BeICIINX TOPSIKOB.
Teopema cyimecTBOBaHMS 1 €IMHCTBEHHOCTH pemenns. Obiee pelexue.
Tunel ypagHenuit, paspeluaemMeIx B KBapaTypax.

-Jlunelinbie oxmoponHsle muddepeninaTbHEe YPABHEHHS BHICIIErO MOpsA/Ka C IIepeMEHHbBIMH

K0a(hUIHEHTAMH.

@opmyna JInyBuiuig-OcTporpaackoro.

Jluneiinele weopnopoanbie AuQepeHnMabIbIE YPABHCHNSA BHICIIETO HopsiJiKa ¢ MEePeMCHHBIMM
koahpummenTamu. '

MeTo BapHalluy IPOU3BOIBHBIX 1OCTOSHHBIX.

JIuneitnbie onpoponmbie Auddepenumanbble YpaBHEHHS BBICIICTO NOpaAJiKa C I[EePEMCHHBIMU
Koo hUIHEHTAMH.

Jluneiinbie HeoHopoaHble AU (GepeHIMANBHEIC YPABHEHNS BHICIIETO MOPsIJIKA C [epeMEeHHBIMHA
ko3 puimenTamMu.

CucteMbl 0OBIKHOBEHHBIX U (EPeHIHANBHBIX YPaBHEHMUIT,

- JInHeiiipie CHCTeMBI ¢ IOCTOSHHBIMU KO HIIHCHTAMK mddepennaibHbIX YPABHEHMIA.
23

Teopema cymiecTBOBaHMS 1 €MMHCTBEHHOCTH pellicHus! 3anaun Koy mwis HOPMaJILHONW CHCTEMBI.
Hopmaiisnpie cicremer nuneiinbix mddepeHnuaibHbx ypasueHui. Obmas Teopusl.
OKBMBAJICHTHOCTh JHHEHHOIO YPaBHEHHS T-T0 Mops/ika K HOPMallbHOM cHcTeMa JIHHEHHBIX
ypaBHEHUH. JIMHEHHbBIE OJIHOPOAHbIE CHCTEMBI,

Heonnoponsie cucteMpl IMHEHHBIX YpaBHEHHIA,

Mexanuueckue HCTOMKOBAHME HOPMATBLHOH CHCTEMEL.

Jluneiitpie CHCTEMBI ¢ TOCTOSHHBIME KOI(HIHEHTAMHY.

. Kopnu kpatnbte. Kopnu xomiiekcHeic.
29,

CyIIIﬁCTBOBaHHC TIPOU3BOJTHBIX 110 HAYAIBHBIM 3HAUYCHHSAM OT pemeHnﬁ CHCTEMBI,



s |

30. Ypasnenue B Bapuanusx. IlepBeie HETErPalibHbIE CHCTEMEI ypaBHeuuii.

31. Cummerprueckas (popMa CHCTEMBbI A epeIuanbHbIX ypaBHEHUI.

32. YerolunBOCTh pelenuii mo JlsiyHoBy .

33. YCToHuHBOCTD 10 1CPBOMY TIPHOIHIKEHHIO.

34. VpaBHeHHS ¢ YACTHBIMH [POU3BOIHBIMH.

35. llocranoBKa 3anaun 06 HHTErPUPOBAHMH YPABHEHHH YACTHBIMH IIPOU3BOTHEIMH.
36. Jluneiinoe oHOPONHOE ypaBHEHHE B YACTHBIX IPOU3BOLIHEIX TICPBOrO IOPSIKA.

J

4. Opeduer / Jlurepartypa:

Teopust u MeToaHKa 00YYEHHSI MATEMATHKE

1. Jlanunrep, B.A. Metoquka 06ydeHuUs MareMaTHKe. Usydenue npobeit u jefcTRUE Ham HUMEA :
yuebnoe mocobue /Uit Byzos / B.A. Jlanunrep. — 2-¢ w3, uenp. v gon. — M.: Maparenscreo FOpaiir,
2020. — 194 ¢. — (Brictee o6pasosanue). — ISBN 978-5- 534-09599-9. — Texer - aNeKTpoHHblif // IBC
[Opaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/452014.
2. Jlanunrep, B.A. Meroauka obydenus MareMaTHke. KornuTHBHO-BU3YaIBHBIH MTOAXOM | YUeBHUK [UIs
By30B / B.A. Jlanunrep, C.J[. CuMomKeHKOB, — 2-¢ M3, nepepab. u jion. — M.: Usparenscrso IOpaiir,
2020. - 340 c. — (Bsicmee obpasopanue). — ISBN 978-5-534-09596-8. — TekeT anexkTponubid // DBEC
Opaiir [caiit]. — URL: http://www.biblioonline.ru/bcode/452019.

3. JManunrep, B.A. Metoanka o6yueHns: MaTeMaruke. OOyuenue yyalmnxcs JOKa3aTelbCTRY TEOPEM |
yuebHoe nocobue g Bysos / B.A. Jlammurep. — 2-¢ u3i.., uenp. u gon. — M.: Manarenscerro [Opaiir,
2020. — 338 ¢. — (Bricee obpasopanue). — ISBN 978-5- 534-05736-2. — Teker - anektponnpii // IBC
IOpaiir [caiiT]. — URL: http://www.biblio-online.ru/bcode/454404.
4. INanunrep, B.A. Meroamka obyuenuss mareMaTHKe. [TouckoBOUCCIIEIOBATEBCKASL JIESTEILHOCTE
Y9alMXCst © yUeOHHK W NpakTukym Juist By3oB / B.A. Jlanumrep. — 2-e w3z, MCIp. U gom. — M.:
Mzparenserso Opaiit, 2020. — 460 c. — (Boicinee o6pazopasue). — ISBN 978-5-534-09597-5. — Texer -
snexrporHbli // OBC 10pakT [caiir]. — URL: http:/www.biblioonline.ru/bcode/452018.

5. Hamanrep, B.A. Meroauka oOydeHus maremaruke. Ipaktukym 1o pernenuio sanad : yuebuoe
nocodue Juist akajemudeckoro Gakanaspuarta / B.A. Jlamunrep. — 2-e u3f., ucip. ¥ gom. — M.:
Wsnarenserso [Opaiir, 2020. — 271 ¢. — (Boicuree ofpasopanuc). — ISBN 978-5-534-09601-9. — Texer -
anextporHpli // OBC KOpaiit [caiit]. — URL: hitp://www.biblioonline.ru/bcode/452013.

6. HMamuurep, B.A. Metomka ofyuenus maremartnke. TpamdiHOHHBIC CIOKETHO-TEKCTOBBIC 3ajaun
yuebHoe mocobue st By3os / B.A. Jlanunrep. — 2-e usp., uenp. u gor. — M.: Msgarenscteo Hpaiit.
2020. — 174 ¢. — (Beiciiee obpasosanuc). — ISBN 978-5-534-09591-3. — TexcT : MeKTpoHubIH // DBC
“[Opaiir [caiit]. — URL: hitp://www.biblioonline.ru/bcode/453909.

7. Nannurep, B.A. Metonuka ofydends HaualaM MaTeMaTHYECKOrO AHAIH3A ° y4eOHHK U IPaAKTHKYM
Juist By30B / B.A. Jlanunrep. — 2-e u3n., ucnp. W pom. — M.: UsnatenscTso [Opaiit, 2020. — 162 c. —
(Boicuiee o6pazosanue). — ISBN 978-5- 534-09598-2. — Teker : anextponnsii // 9bC I0paitt [caiit]. —
URL: http://www.biblio-online.ru/bcode/452016.

8. Manuurep, B.A. Metomuka obyyenus CTCPCOMETPHH MOCPEACTBOM PEIIEHMS 3a/1a4 | yuebHoe rnocobue
anmst BysoB / B.A. Jlanuurep. — 2-e usm., uenp. u jgon. — M.: Msnatennetso [Opaiit, 2020. — 370 ¢c. —
(Bercmiee obpasosanue). — [ISBN 978-5- 534-09587-6. — Teker : anexTponnelit // DBC Opaiir [caitt]. —
URL: http://www.biblio-online.ru/bcode/454076.

9. Kankaesa, JI.C. Teopust 1 MeTo/iuKa 0OyUcHHs MaTeMaTHKE: YacTHAsS MeToquka B 2 u. Y. 1 - yuebHoe
nocodue iz By3os / JI.C. Kankaepa. — 2-€ 3., uenp. u nom. — M.: Usatennerso HOpaiit, 2020. — 264 c.
— (Beicuiee obpazosanue). — [SBN 978-5- 534-04940-4, — Texker : snexTponnslit // DBC paiir [caiir]. —
URL: http://www biblio-online.ru/bcode/454140.

10. Kankaepa, JI.C. Teopusa u MeTo/mka o6yueHys MaTeMaTHKS: YaCTHAS MeToauKa B 2 4. Y. 2 : yuebHoe
nocobue na By208 / JI.C. Kankaesa. — 2-¢ u3j., uenp. 1 gon. — M.: M3narenscreo [0paiit, 2020. — 191 c.
— (Beiciiee obpasosanue). — ISBN 978-5- 534-04941-1. — Teker snextponnsiit // DBC 10paiir [caiit]. —
URL: http://www.biblio-online.ru/bcode/454195.

11. Meronwka o0ydenus matemartnke B 2 4. Y. 1 : yueBuuK s By30B / H.C. ITonxonosa [u ap.] ; non
pen. H.C. Tloaxonosoit, B.M. Creryposoit. — M.: Usnarenserso IOpaiir, 2020. — 274 ¢. — (Brrcuice




obpasopanue). — ISBN 978-5-534-08766-6. — Teker - 31eKTpoHHbIH // DBC IOpaiit [caiit]. — URL:
hitp://www.biblioonline.ru/bcode/450839.

12. Meroauka oby4enus Matematnke B 2 4, Y. 2 : yuebnuk s By3os / H.C. TToaxonosa [i ap.] ; nox
pex. H.C. Ilomxonosoit, B.U. Cueryposoit. — M.: U31aTesbcTBO IOpaiit, 2020. — 299 ¢. — (Beicmee
obpasosanue). — ISBN 978-5-534-08768-0. — Texcr : sieKkTponubif // 3bC IOpaiit [caiit]. — URL:
hitp://www.biblioonline.ru/bcode/451482.

13. Meroywmka o6yuenus maremaruxe. [lpaxtuxym : yuebuoe nocobue s By30B / B.B. Opnos [u op.] ;
o pex. B.B. Opnora, B.M. Cueryposoit. — M.: Uanarensctso IOpaiit, 2020. — 379 ¢. — (Bblcuiee
obpaszopanue). — ISBN 978-5-534-08769-7. — Teker : snekrponneid // DBC Opaiit [caiit]. — URL:
http://www.biblioonline.ru/bcode/450840.

14. Meropnka obyuenus maremaruke. PoOpMUPOBAHUE [PUEMOB MATEMATHICCKOIO MbILILICHHS * yuebHoe
nocobue juist By308 / H.®. Tanssuna [u ap.] ; nox per. H.®. Tansisunoi, — 2-¢ U3, iepepad. u o1, —
M.: Mznarenscro [Opaiit, 2020. — 193 c¢. — (Bsicuiee obpaszopanue). — ISBN 978-5-534-06315-8. —
Texer : anexrponnestii // DBC IOpaiit [catit]. — URL: http://www.biblioonline.ru/bcode/455207.

15. Merojuka pasBuBaromero o6ydeHus MaTEMAaTHKE yuaedHoe rocobue juts By3oe / B.A. Jlanunrep,
H./JI. MlatoBa, E.A. Kanst, JLA. ®unonesko ; 1o o6 pen. B.A. Jlanvnrepa. — 2-¢ us/1., Henp. | 1011, —
M.: Msnarenscrso FOpaiit, 2020. — 297 c. — (Beiciee obpasopanne). — ISBN 978-5-534-05734-8. —
Texer : onexrponnwiét // O5C I0paiir [caiit]. — URL: hitp://www.biblioonline.ru/bcode/454402.

16. Tlepensman, S.M. JKusas maTtemaruka. MaremaTueckue pacckasbel M rosnoBosioMkn / .
Hepeneman. — M.: Uspatenscrso I0paiir, 2020. — 163 c. — (OtkporTast Hayxa). — ISBN 978-5-534-12291-
6. — Teker : onexrponnsiii // DBC HOpaiir [caitt]. — URL: http://www.biblioonline.ru/bcode/447197.

17. Serpebos, A.B. Metoauka npenoiaBadust MATEMATHKH: 32712491 : yuebnoe nocodue juig By3os / A.B.
HAcrpebos. — 2-e wu3n., wenp. W gom. — M.: Manaremscrso [Opaiit, 2020. — 201 c¢. — (Belcuiee
obpazoBanue). — ISBN 978-5-534-08353-8. — Texker : snexrpounsii // D5C FOpaiit [caiit]. — URL:
http://www.biblioonline.ru/bcode/452475.

18. Slcrpebos, A.B. MeTonuka npenoaBaHUs MATEMaTHKU: TCOPEMBI M CIIpaBOYHbIE MATCPHANL] :
yuebnoe nocodue s By3oB / A.B. fAcrpeos, U.B. Cycnora, T.M. Kopukosa. — 2-¢ u3., ucmp. u 101. —
M.: Usparensereo [Opaiit, 2020. — 199 ¢. — (Boicuee obpaszopanue). — ISBN 978-5-534-08685-0. —
Teker : anexrponnsiit // DbC FOpaitr [caitt]. — URL: http://www.biblioonline.ru/bcode/452474.

Aarebpa u reomerpus
l. Mibun, B.A. Ananurnueckas reomerpus; YueGHUK uis By30B / B.A. Mneun, D.I". Tlosusk. - M.:
Ouamariut, 2014, - 280 c.
2. Unvun, B.A. JTuneiinas anrebpa: YueGuuk st By30B / B.A. WUneun, D.I. [Tosusk. - M.: ®usmariur,
2010. - 280 c.
3. JI. buknemunies. Kypc ananuTHIecKol reoMeTpud 1 JTHHERHOI anredpsl. M3narenserso Guzmataut.
- M., 2014.
4. Ilpockypsxos 1.B. Copuni 3aj1a4 1o auneiinoii anrebpe. — M.: Jlans, 2008, — 336 c.
5. COopuuk 3anay no maremaruke juist BTY3os. Jluneiinas anreGpa 1 ananutuyeckas reomerpus.; [Toj
pen. A.B. Edumona. — M.: DUSMATIINUT, 2012. _
6. Knerenux, JI.B. Jluneiinas anrebpa. Jlexnuu no reomeTpud. Yacte [I: Yuebuoe nocobue / JI.B.
Knerenuk. - CI16.: Jlans [1, 2016. - 400 c.
7. Koctpukun, A. Céopuuk 3amad no anrebpe. JInueiinas anredpa u reomerpus: Yuebuoe nocodue / A.
Kocrpuxuu. - M.: MITHMO, 2016.
8. Koctpuxnn, A. Jlnneiinas anrebpa u reomerpus: YueGroe nocobue / A. Kocrpukun, 0. Manun. -
CII6.: Jlaus, 2014.
9. Kocrpukun, A.W. Beenenue B anrebpy. Y 1-2. Jluncitnas anreopa / AWM. Kocrpuxun, - M.: MIITHMO,
2012, :
10. Kouerxos, E.C. Jluneiinas anre6pa: YueGuoe nocobue / E.C. Kouerkop, A.B. Ocoxun. - M.: ®opym,
2012. - 416 c.



11. Kouerxon, E.C. JNunetnas airedpa: YueGuoe nocobue / F.C. Kouerkog. - M.: Dopym, 2012. - 416 c.

12. Umenn, B.A. Juneitnas anredpa M aHanuTUYeCKas reomerpust: Yuebnux / B.A. Wneun, '), Kum. -
M.: ITpocnekr, 2012. - 400 c.

Marematnueckuii anams

1. Akcenor, AIT. Maremartnueckuii ananus g 4 4. HacTh 1. yuebuux u HUPAKTHKYM JUIS aKaieMHYeCKOro
Gakanmaspuara / A IT. Axcenos. — JlioGepiipr: IOpaiir, 2016. — 282 .
2. Axcenog, A.JL Maremaruueckuii ananms B 4 9. yacTs 2. yyebuuk u MPAKTHKYM Ul aKaJleMHYCCKOro
Oakanaspuara / A.I1. Akcenop, — JhoGepusr: HOpaiit, 2016, — 344 c.
3. Akcenog, A.T. Maremarndeckuii anamms g 4 1. YacTh 3. yucOHUK H HPAaKTHKYM JUISl aKaJIeMUYeCKOTo
Oakanaspuara / A T]. Axcenor, — Jhobeprer: 10paiit, 2016, — 361 c.
4. Akcenosn, A.IT, Maremaruuecknii ananus g 4 4. 9acTh 4. yyeOuuk u UPaKTHKYM JUISi aKageMUIeCKOro
OGakanaspuara / A.I1, Axcenop, — JIobepusi: I0paiir, 2016. — 406 c.
5. Axkcenos, A.TL Maremarnueckuit anams g 2 4 wacte 1 B 2 T YUCOHHK M IpaxTukym s
aKajemMuyeckoro 6akanaspuara / A Tl AxcenoB. — JTrobepipr: [Opaiit, 2016. — 626 ¢,
0. Axcenos, A.IL Maremartnueckuii anams g 2 4 vactk 2 B 2 T YUEOHHK W mpakTuky™m s
aKaJIEMUIECKOro OaxanaBpuara / A I1. Axcenon, — Jhobepupr: IOpaiit, 2016, — 767 G
7. baspun, U.J. Marematuyeckuii aHaM3 2-¢ u3., UCIIP. W JI011. VYeOHHK U HIPaKTUKyM mig crio / U,
bappun, —— Jobepusr: I0paiir, 2016, — 327 ¢
8. baspun, .. Maremaruuecknii anamus AJT HCAArOrHYeCKUX BY30B 2-¢ u3j.. HCIID. M J011. YYeOHUK u
HPaKTHKYM JUIsl IPUKJIATHOTO Oaxanaspuata / U.U. bappun, — JIroGepunr: I0paiit, 2016. — 327 ¢,
9. banmun, K.B. Maremaruyeckuit anams: Yuebnux / K.B. bammuu, B.1L Banuieikos, A.B. Pykocyes. ..
— M.: ®aunra, MIICY, 2013. — 368 ¢,
10. Bosipuyk., A.K. CnpaBodnoe 1ocobue 1o BbICLIEH Maremarike. T. 3. Yacrs 2- Maremarnyeckuii
AHAM3: KPaTHBIC M KPHBOMMHCHHLIE uurerpansl / A K. Bospuyk, W.U. JIsxo, SIT. Taii. — M.
JIMBPOKOM, 2012. — 256 c.

Muddepennmansupre YpaBHenus
I. Aradonos, C., A. OObIKHOBEHHBIE auddepennuansupe ypaBtenns / C. A. Aradonos, T.B.
Mypatoga. - M. : Academia, 2018. - 352 ¢.
2. Axcenos, A.TI. Huddepentmansipie ypaBHeuus B 2 T: YueOuuk u HIPAKTHKYM [UIsl akaieMuuecKoro
Oakanaspuara / A.I1. Axcenos, - Jobepusr: IOpaiit, 2016. - 600 c.
5. Autexcees, JI.B. OBbIkHOBEHHBIE nnddepennuansne YpaBHenusi: Beoamsrit kype ¢ WLNOCTPALUSIMH B
Microsoft Excel / JI.B. Anekceen, I'A. Kaszynuma. - M.: Jlenany, 2019, - 160 c.
7. Amenbkun, B.B. Huddepenunaneunie YPaBHCHHs B npunoxenusx / B.B. Amenbkum. - M.: KJI
Jlubpoxom, 2012, - 208 c.
13. Apuonea, B.U. OBbIKHOBeHHbIE mabdepennmansusie ypapuerus / B Apnonsz, - M.: MIIIIMO,
2012. - 344 .
15. Boce, B. Jlekuuu 1o Matemaruke: Jnddepennmannipe ypaBuenus / B. Boce. - M.: Jewany, 2019. -
208 c.



