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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCHUILJIMHBI
EH.01 MATEMATHUKA

1.1. ObsacTh npuMeHeHus1 pado4eil MPporpaMMbl

PabGouast mporpamMma yd4eOHOH JUCHUIUIMHBI SIBJSCTCA YacThIO  IIPOTPAMMBI
MOJATOTOBKHU CIIEIUANTUCTOB cpenHero 3BeHa (nmanee - I[IIICC3) B cooTBETCTBUU C
dI'OC CIIO no cnenuansHocTH 22.02.06 CBapoUHOE MPOU3BOJICTRO.

1.2. Mecro aucuuniaunbl B cTpykrype HHIICC3:
JucuumiiHa BXOJUT B MAaTeMaTHYECKUU W OOUIMI €CTECTBEHHOHAYYHbIH Y4EOHBIN
LUKIL.

1.3. Heau u TpeGoBaHus K pe3yJbTATaM OCBOCHHUS YUeOHOM THCIUIIUHBI:
W3ydyeHne OUCUMIUIMHBI HANpaBieHO Ha (QOpMUPOBAHHME OOMIMX KOMIIETEHLUH,
BKJIIOUYAIOIIUX B €€0s1 CIIOCOOHOCTD:

OK 1. Ilonumarb CyIIHOCTP M COLMAIBbHYIO 3HAUYUMOCTb CBOEHW Oyayrieit
npodeccu, MPOSBISITH K HEW YCTOMUYNBBIA UHTEPEC.

OK 3. ITpyHuMaTh penieHusl B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalMsIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh HOUCK M HCIOJIb30BAaHUE MH(OpMaLUU, HEOOXOIUMON Iis
3((PEeKTUBHOTO  BBIMOJHEHUS NPO(ECCHOHANBHBIX 3a7ad, MNpo(ecCUOHATBHOTO U
JUYHOCTHOT'O Pa3BHUTHS.

OK 5. MHcnonws3oBarb HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTMU B
PO ECCUOHATIBHOM IESITEIbHOCTH.

OK 8. CamocrtosTensHO ONpenensaTh 33a1a4l NPo(PEeCCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCAd CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHMPOBATH MOBBIIICHHUE
KBaJTU(DUKAIIAHN.

OK 9. OpueHTHpoBaTbCd B YCIOBHSX 4YacTOM CMEHbl TEXHOJIOTUHA B
poeCCUOHATILHOM ESITEIIbHOCTH.

B pe3ynbraTe 0CBOEHUS NUCHUIUIMHBI O0yUYaIOUIUIICs T0JKEH YMeTh:

- aHAJIM3UPOBATH CJIOXKHBIE (PYHKIIUU U CTPOUTH UX TpaduKH;

- BBITIOJTHATH IEUCTBHS Ha/l KOMIUIEKCHBIMU YUCIIaAMU;

- BBIYUCIISITh 3HAYCHUS TEOMETPUICCKUX BEITMUNH;

- IPOU3BOIUTH OIEPAIMH HAJ MATPUIIAMH U OTIPECIIUTEISIMH;

- pemaTh 3aJaddl Ha BBIYHCICHUE BEPOSITHOCTH C HCIOJH30BAHHEM DIIEMEHTOB
KOMOWHATOPUKH;

- pemaTh MPUKJIATHBIC 337a9U C HCIIOIH30BAHUEM DJIEMEHTOB AU(HEpEeHIINAaTHLHOTO
¥ MHTETPAITLHOTO UCYUCIICHUH;

- peraTh CUCTEMbI TUHEHHBIX YPaBHEHUHN Pa3IMUHBIMU METO/IaAMH.

B pesynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI O0YYalOUINICs TOKEH 3HATh:
- OCHOBHBIE MATEMATUYECKUE METObI PELLICHNs] IPUKIIAIHBIX 3aa4;



-OCHOBHbBI€ TOHSITUSI U METOJIbl MAaTEMAaTHYE€CKOIrO aHaiu3a, JUHEWHOW anreOphl,
TEOPUI0 KOMIUJIEKCHBIX YUCEN, TEOPUH BEPOSATHOCTEN U MAaTEMaTUUYECKON CTATUCTUKM;

- OCHOBBI UHTETPAILHOTO U AU depeHInaIbHOr0 UCUUCIICHHUS,
- pOJIb U1 MECTO MAaTEMATHKU B COBPEMEHHOM MHUpPE MIPU OCBOCHUU MPOHECCUOHATBHBIX
JTUCIUIUIMH U B cpepe npodhecCuOHANbHON JesTEIbHOCTH.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBI IUCHUILIMHBI:
MaxkcumanbpHOU yueOHOM Harpy3ku oOyudatomerocsi 120 yacos, B TOM uucie:
-00s13aTeNbHOM ayIMTOPHON yueOHOM Harpy3ku oOyuaromerocst 80 4acos;
-CaMOCTOSTEIBHOM paboThl oOydaromierocs: 40 gacos.



2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

Buna yueOHoii padoThl O0bem yacoB
MakcumajibHas yueOHasi Harpy3ka (Bcero mo nmporpamMmme 120
AUCHMILINHBI)
O0s3aTe/IbHASI AYIMTOPHASI yueOHAasi HArpy3Ka (Bcero) 80
B TOM YHCIIE:
JIEKLUHU, YPOKH 64
PAKTUYECKHUE 3aHATUS 16
CamocrosiTejibHasi pa6oTa ody4yawiierocsi (Bcero) 40

ITpomexyTounas arrecranus B popme dK3aMeHa




2.2. TemaTu4yeckui NJI1aH U coAep:kanue ydeOHoi aucuuniauabl EH.01 MaremaTtuka

HaumeHoBaHue Conep:kanue y4eOHOTr0 MaTepuasia, JJadopaTopHble U NPAKTHYECKHe 3aHITHSA, Oo0bem | YpoBeHb Koani
pa3iesioB U TeM camocTosiTeJIbHasi padoTa o0y4yarouierocsi, Kypcosasi padora (IIpoexr) (eciu YacoB | OCBOCHHMS | KOMIIeTeHLMI,
npedycmompeHvl), AHbIe BU/bI y4e0HOH padoThl B COOTBETCTBUM € YUeOHBIM ¢popmupoBanu
IVIAHOM 10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
MPOrpaMMblI
1 2 3 4 B
B Coaep:xaHue y4eOHOIro MaTepHuaJia 2
peaerme MaremMaTrKa B HayKe, TEXHUKE, SKOHOMUKE, HH)OPMAITHOHHBIX TEXHOJIOTUSIX U 2 1 OK 1
IIPAKTUYECKON AESITEIbHOCTH.
Paszaen 1 MaremaTuyecKuil aHAJIN3 66
Tema 1.1. Cojaep:kaHue y4e0HOTro MaTepuaa 12 OK1,3-5/8,9
CaoxHbie IIpenen yucnoBoit nocnenoBarenbHOCTH. [Ipenen ¢pynkuuu. beckoneuHo Oosbiive u 6 1
(pyHxuumn u ux O6eckoHeuyHo Manble QyHKIMU. OCHOBHBIE TeopeMmbl O mpenenax. llepBeiii U BTOpOH
rpa¢guxu. [Ipenen | 3amMevarTenbHbIC IPEAECIBL.
YHCJI0BOM IIpakTnueckoe 3ansitue Nel. Iloctpoenue rpaduxoB ¢yHkui. Beruncienue 2 2
N0CJIeJ0BATEIbHO | ITPEJCIIOB MOCIEA0BATEIbHOCTEN U QYHKIUH.
cru. Ilpenen CamocrosiTesibHass padora oOyuyarommxcsaiNel Briuncienue mnpenena 4HMCIOBON 4 3
bynxun 110CJIe/I0BATENbHOCTH U npejiena GyHKIUN
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia 16
IIpousBoanas u IIpaBuno HaxoXIEHHUS NPOU3BOAHOU. ['€OMETPUYECKUH CMBICI IPOU3BOIHOM. 6
nuddepenuuan Mexannueckuii cMbici npousBoaHou. [lpaBuna muddepennuponanus. [IponsBoanas
crnoxkHoi QyHnkuuu. Tabnuna dopmyn nuddepenurpoBanus. IIpou3BoHbIE BBICIIMX 1
MOpsiAKOB. MexaHu4ecKui CMBICI BTOporo nopsnaka. Juddepeniman GyHKIuu u ero
reomerpuueckuii  cmpica.  Ilpumenenune nuddepeHnmana K OPUOIMKEHHBIM
BBIUHCIICHUSIM.
IIpakTuyeckoe 3ansaTue Ne2. BorancrieHne mpon3BOIHBIX, HAXOKIeHUE nuddepeHIpana. 2 2
CamocrosiTesibHas padoTra o0y4yarommxcs Ne2 4 3
[IpousBoaHas u ee reoMerpudecknid cMbIci. [Ipasuito Jlonmrans.
CamocrositesibHas padora ody4yarommxcest Ne3 ITpenen u npousBogHas 4 3
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Tema 1.3. Coaep:xkaHue yueOHOro MaTepuaJia 12
IlepBooOpa3nasi u | [lonsarue mnepBooOpa3Hoil. ['eoMeTpuyeckuii CMBICT HEONMPEIETIEHHOIO HHTerpasa. 6
HeomnpeneaeHHblil | CBolicTBa HeomnpeaeneHHOro uHTerpana. OCHOBHbIE (OPMYJIbl HWHTEIPUPOBAHUA.
HHTerpaJ. CrniocoOpl uHTerpupoBanus. HenocpenctBeHHoe uHTerpupoBanue. MHTerpupoBaHue
HNuTerpajabHoe IIOICTaHOBKOM. VIHTErpupoBaHue o 4acTsM.
HCYHCICHH e IIpakTnueckoe 3ansaTue Ne3. Haxoxx/ieHue HEOIIpeIeIeHHbIX HHTErPajioB 2
CamocrosiTesqibHasi padora o0yuarommxcsaNed: HeonpeneneHHbIN HHTErpal. 4
MeTo1bl HHTErPUPOBAHUS
Tema 1.4. Coaep:xkaHue y4eOHOro MaTepuaJa 12
OnpenesieHHbIH OcHoBHBIE CBOWCTBa ompeaeneHHoro uHTerpana. ®opmyna Herorona-JlelOawmma. 6
HHTErpaJ. @dopmyna 3aMeHbl [IEPEMEHHOW B  ONpElNelIeHHOM  uHTerpaine. Popmyna
Pemenue WHTETPUPOBAHUS IO YacTsAM. Brrumcienne oObeMOB W IIIomIaNeil IIIOCKUX (Uryp.
NPHUKJIATHBIX [IpubnuxeHHOe  BBIYMCICHME  ONPEIENCHHBIX  MHTErpajioB 1o  Qopmyie
3aja4 ¢ NpSIMOYTOJIbHUKOB. [IpuOIMkeHHOE BBIYMCIEHUE OIPENEICHHBIX HHTErpajioB IO
HCNOIb30BaHHEeM | ¢popmyne Tpaneuun M 1o ¢opmyne Cumncona. Pemenue nuddepeHnuanbHbIx
HHTErpajbHOro ypaBHeHUH 110 popmyne Dilsepa.
HCYHCICHHUS IIpakTnueckoe 3ansaTue Ned4. Beiuncienue onpeesieHHbIX HHTErpaioB. [Ipumenenue 2
OIIPEAEIEHHBIX MHTErPAJIOB K BBIYUCIICHUIO PA3JIUYHbIX BEIUYHUH
CamocrosiTesibHass padora oOyuarommuxcaNeS BpruncieHue  ONpeaesieHHOTo 4
MHTErpana Beruncinenue miomanei.
Tema 1.5. Conep:xaHue yueOHOro MaTepuaJia 14
Juddepenunans | OcHOBHble NOHATUS M omnpexaeneHus. JuddepeHunanbHple ypaBHEHHsS IEpBOTO 6
Hbl€¢ YPABHEHHUs. | IOpsiAKa.  YpaBHEHMs] € pa3/ieJIeHHbIMH  MEpEMEHHBIMU.  YpaBHEHUS  C
Juddepenunans | pa3gensiomiuMucs nepeMeHHbIMU. JluHelHble nu¢depeHuuanbHble  ypaBHEHUS
HOE HCYHUCJIeHHE nepBoro nopsaka. OgHopoansle nuddepeHIanbHble YpaBHEHHsI IEPBOro MOpsiIKa.
JuddepeHunanbHple  ypaBHEHUST BTOPOTrO MOpsiAKa. YpaBHEHUS B TOJHBIX
muddepennmanax.
IIpakTunuyeckoe 3ansitue Ne5. Pemenue nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO 4
MOPSAJIKA U BTOPOTO MOPsIJIKA.
CamocTosiTe1bHasi padoTa o0yqarmmxest Ne6 Jluddepennnanbupie ypaBHEHHUS. 4
Pa3znesn 2 OcHOBHbIE NOHATHSA IMCKPETHON MATEeMATHKHU. JJIeMEHTbl KOMOMHATOPUKH 18
Tema 2.1 . \ Coaep:kaHue yue0HOro MaTepuaa 12 OK1,3-5,8,9




Auredpa BrickasbiBanusg u omepanuu Haa HAMUA.  Dopmynbl  anreOpbl  BBICKa3bIBAHMIA. 6
BbICKA3bIBAHUIA. TaBromorust anreOpel  BhICKa3bIBaHWM. Jlormdeckass paBHOCHIIBHOCTH — (hOPMYIL
MHo:xecTBa MmuoxectBa. OtHomenus. @yHkuuu. CpoilcTBa oOTHowweHMH. Omnepauun C
MHOXecTBaMU. OCHOBHBIE MOHITHS TEOPUU TpadoB.
IIpakTuyeckoe 3ansiTue Ne6. MHOKeCTBA U ONlepalluK HaJl HUMU 2
CamocrosiTesibHas padoTa o0yuawmuxcsaNe7 MHOXECTBa U ONepalluy HaJl HUMH. 4
Tema 2.2. Copep:kaHue y4eOHOTro MaTepuaa 6
DJIeMeHThI OnemenTtsl kKoMOuHaTopuku. IlepecranoBku. Coueranus. Pazmemienus. 4
KOMOMHATOPHKH | [IpakTHyeckoe 3ansaTre Ne7. Penienue JJOruuecKuX U KOMOMHATOPHBIX 3a/1a4. 2
Pa3znen 3 OcHOBHBIC NIOHATHS TEOPHH BEPOSITHOCTH M MATEMATHYECKON CTATHCTUKHU 18
Tema 3.1. Cojaep:kaHue y4e0HOTro MaTepuaa 10 OK1,3-5/8,9
OcHoBBI TECOpHH Cnyuaitnble coObiTusi. Kiaccuyeckoe, 4acTOTHOE M aKCHMOMAaTHUYECKOE OMpeesieHre 4
BeposiITHOCTEH BEPOSITHOCTH. TE€OpeMBbl CIOKEHUS M YMHOXEHHs BEpOSITHOCTEW. BeposTHOCTH
MOSIBJICHUST XOTS Obl ofHOrO coObiTHs. Dopmyna MoaHONM BeposTHOCTU U (dopMyla
baiieca. ®opmyna bepuymm u Ilyaccona.
IIpakTnueckoe 3ansaTue Ne§. Pernienre npocTeimmx 3aa4y Ha OnpeeieHmue 2
BEPOSTHOCTH C UCIOJB30BAHUEM TEOPEMBI CII0)KEHHSI U YMHOKEHHSI BEPOSITHOCTEH.
CamocrosiTesibHasi padora oOyyawmmuxca Ne§ DieMeHTHl KOMOMHATOPUKH. 4
DJIeMEHTHI TEOPUH BEPOSITHOCTEN
Tema 3.2. Conep:xaHue yueOHOro MaTepuaJia 4
JuckperHble CnyudaiiHass BenuuuHa. JlucKpeTHble ciy4yalilHble BEJIMYMHBI. 3aKOH paclpeneseHus 4
cly4yaiHble ciydaiiHple BenuuuHbl. Ee (yHKUus pacnpeneneHust U cBoiicTBa. MaTemaTHueckoe
BeJMYMHBI OKUJAHWE U JUCIIEPCHs], UX CBOWCTBA.
Tema 3.3 Conep:xaHue yueOHOro MaTepuaJia 4
DJIEeMEeHTBI Bri0opka u ee npezacrasienue. Beibopounsle pacnpenenenus. Pacnpenenenue 4acror. 4
MaTeMaTH4ecKoil | DOmnupuueckas GyHKIUS pacnpenenenus. [lonuron u rucrorpamma.
CTATHCTHKH
Pa3znea 4 OcHOBBI JIMHEHHOM aJIredpbl 16
Tema 4.1 Coaep:xxaHue yueOHOro MaTepuaJia 8 OK1,3-5,8,9
Onpeneanresu. Onpenenurenu. CpolcTBa omnpenenurteneii. Matpunpl. JelcTBUsS Haa MaTpHUIlAMU. 4
Marpuubi ITpeoOpa3oBanus sl MATPHIL.
CamocrosiTesibHass paGora oOyuarommxca Ne9 Marpuilbl U ACUCTBUS C HHUMH. 4

OHpe,Z[CJ'II/ITCJIB MaTpUlHbL..




Tema 4.2 Copep:kaHue y4eOHOIro MaTepuaa 8

Pemienne cucrem | Pemienue N-TMHEHHBIX YpaBHEHHH ¢ N-HEM3BECTHBHIMU. MeTO 1 OOpaTHON MaTPHIIBI. 4

JIMHEHHBIX Pemenune cucrem merogoM Kpamepa. Pemenne cucrem meronom I'aycca.

yYPaBHEHUi CamocrositesibHass  padora  oOyuyarommxcess  Nel0  Cucrembl  JIMHEMHBIX 4
ayreOpandeckux YpaBHEHUIN U METO/bI UX PEIICHHUSL.

Pa3nen S Teopusi KOMILIEKCHBIX YHCEJI 2

Tema 5.1 Coaep:xaHue yueOHOro MaTepuaJia 2 OK1,3-5,8,9

IHonsiTne o [TonsTre 0 KoMIUIeKCHOM uucie. ['eomerpuueckoe n3odpakenune. Anredpandeckas u 2

KOMILJIEKCHOM TpUroHOMeTpHuueckas (opma KOMIUIEKCHOro 4ucia. J[eHcTBUS HaJ KOMIUIEKCHBIMU

yucie. YHCIIaMU.

JleicTBHSI HAJ

KOMILJIEKCHBIMHU

YHCJIAMHU

HpOMe?KyTO‘lHaﬂ aTTeCTanms - IK3aMCH

HTOro mo fMcuuIInHe:

120
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3. YCJIOBUSA PEAJIU3AIIAU ITIPOTPAMMBI YUYEBHOM IUCIIUILINHBI

3.1. TpeOoBaHusI K MHHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY O0ecnedeHUIo
Y4eOHOi THCIUIITHHBI

Peanmzamust mporpaMMbl  TUCHUIUIMHBI TpeOyeT Haiuyus Yy4eOHOro KaOuHeTa
MaTeMaTHKH I MPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, PAKTHUECKUX 3aHATUH, B
TOM YHCJI€ TPYNIOBBIX, WHIAWNBUAYAIbHBIX, MUCHBMEHHBIX, YCTHBIX KOHCYJBbTAIUH,
TEKYIIEro KOHTPOJIA U MTPOMEKYTOUHON aTTECTAIUH.

O6opynoBanue:

- pabouee MeCTo MpernoaBaTes;

- CTICIMATTM3UPOBAHHAS MEOECTh (CTOBI, CTYJIBS IO KOJIMYECTBY 00YJaIONNXCs);

- TOCKa yYCHUYECKasl.

Texauueckue cpeacTsa 00yIeHUS:

- KOMIIbIOTEp (HOYTOYK);

- MyJIbTUMEANIHBIN TPOEKTOP, IKPaH.

VY4yeOHO-HaTJIsIIHbIE ocoous: IJ1aKaThl, y4eOHO-HarJIsTHbIC nocoowus,
o0ecreunBare TeMaTUYeCKUE WIUTFOCTPAIMK 10 paboyei mporpaMmme NUCIUILIAHEI,
B TOM YHCJIe, BUJICO-AyN0 MAaTepUabl, KOMIIbIOTEPHBIC TPE3CHTAIIUU.

Kommbrotep umeeT AOCTyHn K DJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B
ri100anbHyI0 ceTb IHTepHET, OCHAIIIEH JIUIICH3UOHHBIM MPOrPAMMHBIM 00€CTICUCHUEM.

3.2.Y4eOHO-MeTOoANYEeCKOe U HH(PopMALIMOHHOE 0O0eciieueHue pean3anum y1eoHoii
TUCIHUATIIMHBI

OcHoBHbIE yueOHbIe U3TaHUs

1. Komee A.C. Jluneiinas anrebpa [DIeKTpOHHBIN pecypc]: yueOHoe mocodue st
CIIO/ Komeer A.C., MenseneBa M.A., HukonoB O.M1.— DIeKTpPOH. TEKCTOBBIC
nanubsie.— CaparoB, ExarepunOypr: IIpodobOpazoBanue, Ypanbckuii denepanabHbIN
yauBepcuteT, 2019.— 108 ¢.— Pexum goctyma: http://www.iprbookshop.ru/— 2OBbC
«IPRbooks»

2. boromonoB H.B. Ilpaktnueckue 3aHsiTus no marematuke. B 2-x 4. Y.1: yuyeO.
nocooue mns CIIO /H.B. boromosnos.- 11-e u3x., nepepad. u pomn.- Mocksa: M3a-Bo
FOpaiit, 2019.- 326¢.- (Cepus: IlpodeccnonanpHoe obpazoanue). ISBN 978-5-534-
08799-4

3. boromono H.B. Ilpaktnueckue 3anstvss mo MmMarematuke. B 2-x u. YU.2: yueO.
nocobue s CIIO /H.B. boromonos.- 11-e u3n., nepepad. u gom.- Mocksa: M3a-Bo
FOpaiit, 2019.- 251c.- (Cepus: IlpodeccuonanpHoe obpazoBanue). ISBN 978-5-534-
08803-8

5. boromosnoB, H. B. Marematuka : y4eOHUK Il CpenHero mpodecCHOHATBHOTO
obpazoBanus / H. B. boromonos, I1. Y. Camoiinenko. — 5-¢ uzn., nepepad. u gom. —
MockBa : WzmarenbctBo [Opaiit, 2020. — 401 c¢. — (IIpodeccuonanpHOE
oOpazoBanue). — ISBN 978-5-534-07878-7. — Texkcr: anexktponusiil / ObC HOpait
[caiiT]. — URL.: https://urait.ru/

6. boromosnos, H. B. MaremaTtuka. 3agaun ¢ pemenusmMu B 2 4. Yacte 1: yueOHOE
nmocobue s cpeaHero npodeccuonanbHoro odpazorpanus / H. B. boromonoB. — 2-¢

u3n., ucnp. u pon. — MockBa: HMzmarensctBo IOpaiit, 2020. — 439 c¢. —
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(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09108-3. — Tekcr
anektponHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
7. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusimu B 2 4. YacTh 2 : yueOHOe
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18. Marematuka B OTKpBITOM KoJIIemmke - http://www.mathematics.ru

19. MaTematuka B TIOMOIIb IIKOJBHUKY M CTYICHTY (TECThI MO Marematuke on-line) -
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMSI YUEBHOH

JTUCLHUTIIMHBI

4.1. q)OpM])I U METOAbI KOHTPOJIA X OLIEHKH PE3YJIbTAaTOB oﬁyqunﬂ

PesyabTaTsl 00yyeHus

dopMbI U METOAbI
KOHTPOJISI ¥ OLIeHKH
pe3yJabTaToB
00y4eHust

OO01re KOMIETeHIINHU:

OK 1. [lonumMare CyHIHOCTh M COLMAJIBHYIO 3HAYMMOCTb CBOEU Oymymieit
npodeccuu, MposBIATh K HEH YCTONYMBBIN HHTEPEC.

OK 3. IlpuHuMatrh peuieHus: B CTaHAAPTHBIX M HECTaHAAPTHBIX CUTYyalUAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBisTh NOUCK U HUCIOJb30BaHUE MH(pOpPMaLUU, HEOOXOIUMOMN
TUIS 3¢ dexTuBHOTO BBITIOJTHEHUS npohecCuOHATBHBIX 3ajad,
po(hecCHOHANBHOTO U JMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcmnonb3oBath WHGOPMANMOHHO-KOMMYHHKAIIIOHHBIC TEXHOJIOTHH B
npodecCuOHANBHOM e TEIbHOCTH.

OK 8. CamocrosATenbHO ONPENeaTh
JUYHOCTHOTO  Pa3BUTHUS, 3aHUMAThCS
IUTAHUPOBAThH MOBBIIICHUE KBAM(UKAIIUH.
OK 9. OpueHTupoBaThbCcsi B YCIOBHUSAX YacTOM CMEHBI
poeCCHOHATBLHOMN e TETLHOCTH.

YMETh:

- QHAJIM3MPOBATH CJIOXKHBIE (PYHKIIUHN U CTPOUTH MX TPa(UKH;

- BBITIOJTHSATH JACMCTBUS HAJ KOMILJIEKCHBIMH YHCIIAMU;

- BBIYHCIISATh 3HAYEHUSI TEOMETPUUECKUX BEJINYUH;

- IPOU3BO/IUTH ONEPAIMH HAJl MAaTPULIAMU U OIIPECIIUTENSAMHY;
- pemath 3a/1a4yd Ha BBIYMCIIEHHUE BEPOSATHOCTH C HCIIOJIb30BAHUEM 3JIEMEHTOB
KOMOWHATOPUKH;

- pemlath  OPUKJIATHBIE  33Jaud €  HUCIOJIb30BAaHUEM
T epeHIMaIbHOr0 U HHTETPaIbHOTO HCUUCIICHUH;

- pelaTh CUCTEMBbI JINHEWHBIX YPaBHEHUH pa3InYHbBIMU METOAAMHU.

3amaui  MPOPECCHOHATBHOTO U
caM000pa3oBaHUEM,  OCO3HAHHO

TEXHOJIOTUH B

OJICMCHTOB

3HATh:

- OCHOBHBIE MAaTEMATHYECKUE METObI PEILICHHS IPUKIIAIHBIX 3a/1a4;

-OCHOBHBIE TIOHSITUSI U METOJIbl MATEMATHUECKOTO aHAIN3a, TMHEHHON areOphl,
TEOPUI0 KOMIUIEKCHBIX 4YHUCEJ, TEOPUM BEPOATHOCTEM M MATEMATHYECKOM
CTaTUCTHKH;

- OCHOBBI HHTETPATBLHOTO U JU((HEepeHIIMATEHOTO HCYUCIICHUS;

- poJib W MECTO MATEMaTHUKH B COBPEMEHHOM MHPE TNPU OCBOCHHUU
po(heCcCHOHANBPHBIX AUCHHUIUINH U B cepe npodeccnoHabHOM 1eTeThbHOCTH.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBI;

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
MPaKTUYECKOU
paboTHL.

O1ieHKa pe3yyIbTaToB
BBITIOJTHCHHS
CaMOCTOSTEIbLHOU
paboThI

IIpomexxyrounas
arTecTauus B popme:
JK3aMEHa

Meron npoBeneHus
IIPOMEKYTOUHON
aTTeCTaluu:
BBITIOJTHEHUE
KOMILJIEKCHOTO
9K3aMEHALMOHHOTO
3a/1aHUs
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4.2. ®OoH/J OLCHOYHBIX CPEJICTB Il IPOBEACHUS POMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcs M0 JUCHHUIINHE

IToxka3zareim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
ITokazaTenn W KpUTEPUU OICHUBAHMUS KOMIIETCHIIMM, OMUCAHWE IIKAJI OLCHUBAHUSA
coaepKaTcs B IPUJIOKEHUH 1.

KoHTpoJsbHBIC M TECTOBbIE 3aJaHUA
KonTponpHbIE 3a1aHKs COAEPKATCS B IPUIIOKEHUH 1.

MeTOIlI/I‘leCKI/Ie MaTepuaJbl

Mertoanueckue MaTepuasl, ONPEAEISIOMNE MPOLEAYPbl OEHUBAHUS 3HAHUW, YMEHHU,
XapakTepu3yromux GopMUPOBaHNE KOMIIETSHIINM, COJIEPKATCs B IPUIIOKEHUU 1.
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Ipuio:xenne 1
KoHTPOJILHO-01IeHOYHbIE CPEeICTBA
7151 IPOBE/IEHUsI MPOMEKYTOUYHOI aTTECTANMU MO TUCIHUIIHHE
EH.01. MaTtemaTuka

1.1. dopma npoMe:XyTOUYHOM aTTecTanuu: JK3aMeH (3 cemecTp).
1.2. Cucrema oleHMBAHUSA Pe3yJIbTATOB BbINOJHEHHUS 3aJaHU

OneHuBaHue pe3ynbTATOB BBIOJHEHUS 3aJaHUN IIPOMEXKYTOYHOM aTTECTAlMU OCYILECTBISAETCS Ha
OCHOBE CJIEYIOINX PUHIUIIOB:

JOCTOBEPHOCTH OLIEHKM — OLEHHMBAETCS YpOBEHb C(HOPMUPOBAHHOCTH 3HAHWM, YMEHMI,
MPAKTUYECKOTO OMbITa, OOMUX M NPO(PEeCcCHOHAIBHBIX KOMIIETEHIHHA, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBINIOJIHEHUS 3a/1aHus;

a/JIeKBaTHOCTU OLIGHKM — OLIEHKA BBIIOJHEHMUS 3aJaHUil [10JDKHA IPOBOJUTHCS B OTHOLUIEHUM TEX
KOMIIETEHIMH, KOTOpble He0OXOAUMBI JUIs1 3PPEKTUBHOIO BHIIIOJHEHUS 3aaHNUS;

HAJEKHOCTH OLIEHKM — CHCTEMa OLICHWBAHHS BBIIOJIHEHUS 3aJaHUM JOJKHA 00J1ajaTh BBICOKOU
CTETIEHBIO YCTOWYMBOCTH MTPH HEOJHOKPATHBIX OLIEHKAX YPOBHS C(HOPMUPOBAHHOCTH 3HAHUH, YMEHUH,
IIPAKTUYECKOI'0 OIBITA, OOLIMX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00ydaronxcs;

KOMIUIEKCHOCTH OLIEHKM — CHCTE€Ma OLEHUBAaHUS BBIIOJIHEHUS 3aJaHUil JOJDKHA IO3BOJIATH
MHTETPAaTUBHO OLIEHUBATh 00IIMEe U NPO(eCcCHOHAIbHBIE KOMIIETEHIIMN 00YYaroIuXCs;
O0OBEKTHBHOCTHU OIEHKH — OILIEHKA BBITIOJHEHUSI KOHKYPCHBIX 33JJaHH JTOJKHA OBITh HE3aBHCUMOM OT
ocoOeHHOCTeH  mpodecCHOHAIBHOM  OpHEeHTaUMKM  WIM  TNPEANOYTeHMH  IperojaBaTelnei,
OCYILECTBISIOUINX KOHTPOJIb UK aTTECTALUIO.

IIpu BBINIOJIHEHUY NPOLIEYP OLIEHKH 3aJaHUN UCIIOJIB3YIOTCS CIELYIOIINE OCHOBHBIE METO/IBI:

- METOJ1 pacueTa epBUYHBIX OAJLIOB;

- METOJ] pacueTa CBOJIHBIX 0aJlIOB.

Pe3ynbrarhl BBINONHEHMS 33JaHUN OLEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU KPUTEPUSMU
OLIEHKH.

Wcnonb3yercs nsatubamuibHas MIKaia Juisi OHEHUBAHUS pPe3yIbTaToOB O0yUEHUsI.

ITepeBon NATHOAIIBHOM IIKAIBI yUeTa pe3yJbTaToB B MATHOAIUIbHYIO OLEHOYHYIO IIKATY:

Ouenka Koanuectno 6a/10B, HaOpaHHBIX 3a
BBINIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYECKOI0
3aJaHNsl, CPeTHUI 6T 0 UTOTraM aTTeCTAIIMHI

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEIIHHOY <29

1.3. KoHTPO/IbHO-011€HOYHBIE CPEACTBA
1.3.13apanue:

1.OTBETUTH HA BOIIPOCHI.

2. BBINOJHUTE NPAaKTUYECKOE 3a/1aHUE.

I[IpumepHbIe BOMpockI 1JIsi codece10BaAHUSA

1. Matematuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJOTHUSX U
IIPAKTUYECKOU EATEIbHOCTH.

2. Omnpenenenne MaTpulbl. JelicTBYS HaJl MATPULIAMH, UX CBOMCTBA.

3. Onpenenenne Marpunbl. Omnpenenurenn 2-ro W 3-ro  MOpPsiiKa, BBIYMCIECHUE
ONIPEACIIUTENCH.
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4.

Omnpenenenue Marpuiibl. OnpeaenuTeNn n-ro NopsiKa, CBOMCTBA ONpEeAeIUTENEH.

S. Onpenenenue Matpuibl. MUHOPBI U anredpanyeckue JOMOIHEHMS.

6. Omnpenenenne MaTtpuubl. PasznoxeHue onpenenurens IO 3JIEMEHTaM CTPOKU WM
crooa.

7. Oo6parnas marpuna. Panr MaTpuib.

8. Marpuna. JneMeHTapHble IPeoOpa30BaHMs MATPULLBL.

9. Onpenenenne matpulibl. CTyne€HYaThIi BU MaTPULIBL.

10.  OxHOpoJHBIE M HEOJHOPOAHBIE CUCTEMBI TMHEWHBIX YPaBHEHUI.

11. Cucremspl TMHEWHBIX ypaBHEHUH. Onpenennurenb CUCTEMBI N IMHEHHBIX YPaBHEHUN C n
HEU3BECTHBIMH.

12. IIpaBuno Kpamepa [u1s pelieHnst KBaIpaTHOW CUCTEMBI JIMHEMHBIX YPaBHEHUM.

13. Teopema 0 CylecTBOBaHMM M €AWHCTBEHHOCTU pPEILIEHUS CUCTEMbl N JIMHEHHBIX

ypaBHEHUH ¢ n HeU3BEeCTHBIMU (TeopeMa Kpamepa).

14.
15.
16.
17.
18.

CucreMbl TMHEWHBIX YpaBHEHHI. MeTo UCKIIIOUEHUsI HEM3BECTHBIX — MeTo1 [aycca.
Onpenenenue Bekropa. Onepanuu HajJ BEKTOPaMH, UX CBOMCTBA.

Onpenenenne BekTopa. KoopauHaTsl BeKTOpA.

Omnpenenenue BekTopa. Moaynb BeKTopa.

CkansgpHOoe MPOU3BEACHUE BEKTOPOB. BBIUMCICHUE CKAISIPHOTO MPOW3BEACHHS Yepe3

KOOpAUHATbl BEKTOPOB.

19.
20.
21.
22.
23.
24,
25.
26.
rpaduKoB.
217.
28.
29.

YpaBHEHUs IPSIMOM U IJIIOCKOCTH B IPOCTPAHCTBE, YIJIbI MEXKy HUMHU.

[Tonsarue Qpynkun. KpaTtkue cBeseHus U3 TEOPUH MPEIEIIOB.

[TonsaTue npenena nociae0BaTeIbHOCTU. PackpbiTie HEoNpeeleHHOCTEN.
3ameuaTesbHbIE MPEEIbI.

ITonsatue npousBoaHoi u tuddepenuunana.

[IpaBuna u popmynsl nuddHepeHInpoOBaHMS.

HccnenoBanus pyHKIMI ¢ TOMOILIbIO IEPBON U BTOPOIl MPOU3BOAHBIX.

[Tonstre mpomsBomHol W muddepenimana. Dkcrpemymbl GyHKIUA. [locTpoeHue

[IonsiTHE HEONPENEIEHHOTO NHTErPaJIa.
Heonpenenennslii naTerpan. OCHOBHbIE CBOWCTBA HEONPEACIEHHOIO HHTErpaa.
Metoapl MHTErpUpOBaHUs (HENOCPEACTBEHHOE WHTETPUPOBAHUE, BBEIACHHE HOBOI

HepeMeHHOﬁ, HHTCIPUPOBAHUC I10 LIElCTfIM).

30.
31.
32.
33.
34.
35.

Tabnuunbie naTErpasbl. HaxoxaeHne Heonpe1eJIeHHBIX HHTErPaJIoB.

[lonsiTHE OMpeeIEeHHOrO UHTErpasa.

OcHOBHBIE CBOMCTBA OMPEICICHHOTO HHTETrpaa.

Metoabl BBIYMCIIEHHS ONPEAECICHHOTO0 HUHTETpaa.

[TpubnxeHHbIe METO/IbI BEIYMCIICHUSI OTIPEACIICHHOTO HHTETpalIa.

Brruncnenne reoMeTpudyecknx, MEXaHUYECKUX, (DPU3MUECKUX BEIMYHMH C TOMOIIBIO

OIMPCACIICHHBIX UHTCTPAJIOB.

36.
37.
38.
39.
40.
41.
42.
43.
44,
BEPOSITHOCTH.
45.
46.
47.

Juddepenunanbupie ypaBHeHUs. OCHOBHBIE MIOHATHS U ONIPEEICHHS.
JuddepennnanbHble ypaBHEHUS IEPBOTO MOPSAIKA.

VYpaBHEHUSI ¢ pa3feIeHHBIMUA IEPEMEHHBIMHU.

VYpaBHeHUs ¢ pa3AeAOIIUMUCS TIEPEMEHHBIMH.

JIuneitnsle nuddepeHnuanTbHble YpaBHEHUS IEPBOTO MOPSAKA.

Opnnopoausie AuddepeHnraibHble ypaBHEHUS EPBOT0 MOPSAKA.

HuddepennunanbHble ypaBHEHHSI BTOPOTO MOPSAKA.

VYpaBHeHus B MONHBIX TuddepeHnmanax.

Cayuaiinple coObiTus. Kitaccumueckoe, 4acTOTHOE M aKCMOMAaTHUYECKOE ONpeseieHHe

TeopeMsl CII0KEHUS U YMHOKEHHUS BEPOATHOCTEN.
BeposiTHOCTB MOsIBIEHUS XOTS ObI OJJHOTO COOBITHS.
dopmyia nonHoi BepoaTHOCTH U (hopmyia baiieca.
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48.  ®opmyna bepuymnu u ITyaccona.

49.  BwiOopka u ee npencrapieHrue. BeiOopouHbie pacipeeeHusl.
50.  PacmpeneneHue 4acTor.

51. OMnupuueckas QyHKIUS pacipeaesieHus.

52.  TlonwroH u rucrorpamma

HpI/IMepHLIe MNPaAKTUIECCKUE 3alaHUA:

1 2 3" /3 1 4\* /1 3 4
1. Bemucmure: |8 1 0] +|l0 1 1) 11 1 1
4 3 1 0 1 3 5 7 0

30 1

2. Haiinute onpenenurens MaTpuipl: |4 & 1
11
sin (&) —cos(a)

3. Haiinure onpenenuTenb MaTPULBL: cos(a) sin (@)

0 1 4|1
4. Tlo pacmmpennoi matpune Boimumute CJIAY: (A|B) = (3 11 1:])
g 0 1114

2x1+dxst+x3=1
5. Pemurte cuctemy ypaBHeHuit Metogom Kpamepa: [xl +2x;—3x3 =10
Xy — X3+ 3x3=5
6. JlaH®l ypaBHEHUS OBYX CTOPOH MapajuieiorpaMma: 2x+y+4=0mu3X
- 5y + 3 = 0 u ypaBHEHHE OJJHOU U3 €ro JAMAroHaJei: 2X — Yy — 3 = 0. Haitaure KoopiUHATHI

BCPIIHWH 3TOr0 mapajuiejacnuncaa.
gin(2—x)
2-1In (3x)

7. Haiinure npousBoaHyto 1-ro nopsaka: y =
C
8. BpruuciuTe onpeaeneHHbI HHTETPA: fl (x? — 16x + 3)dx

9. IIpounrerpuposath 1o yactam: |(8x — 1) cos(x)dx

10. Haiinute IIJI0IIAb ¢burypsl, OTpaHUYECHHOU JIMHUSAMU:
y=x?-3,y=1+3x

11. B nByx kopoOkax cioxeHbl s010ku. B mepBoii kopoOke 4 KpacHbIX M 6 3€JIEHBIX, BO

BTOpOW - 3 KpacHbIX, 5 3eJeHbIX U 2 keTbiX. M3 00eux kopobok O6epyT mo oaHomy si6iaoky. Haiitu
BEPOATHOCTH TOTO, UTO 00a 0JI0Ka OKaXYyTCsI KPACHBIMHU.

2
. X" -4
im——
12. Beramcnute npeaen GyHKINU: x>l X —2

1.3.2. Kpurepuu oueHkun
MaxkcumanbHOe KOJUYECTBO OAJUIOB 3a BBHIMOJIHEHUE TEOpeTHUYEeCcKoro 3afanus — 2 6amta. OneHka 3a
3aJlaHue OTPENeNsIeTCs CyMMHUPOBAHNUEM OAJIOB B COOTBETCTBHHM C PE3YJIbTaTaMH COOECENOBaHUS 110
JBYM BoripocaM. BepHblil OTBET Ha OJIMH BONPOC OlleHuBaeTcs B 1 Ga.

banabl 3a
KpuTepun
OllEeHKH
Kpurepum oueHku K TeOpeTH4eCKOMY 3a1aHUI0
Makcumaib
HBI 0aJ1T —
1 6aan
1 - JIEMOHCTPHpPYET TIyOOKOe, MOJIHOE 3HAHWE U MOHUMAaHHE MPOTPAMMHOTO 1,0
Marepuana;
- HMCYEpINBIBAIOLIE, II0CIEA0BATEIBHO, TIPAaMOTHO M JIOTUYECKHM BEPHO
u3jaraeT MaTepual;
- NPU OTBETE€ JEMOHCTPUPYET CAMOCTOSITEIBHOCTh CYXIEHWM, MPUBOJIUT
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BEPHBIC apTyMEHTHI, JIeJIaeT MPaBUIIbHBIC BBIBOJIBI;

- IPABWJIBHO U OOCTOSTEIHHO OTBEUYAET HA COMMYTCTBYIOIINE BOMPOCHIL.
2 - JIEMOHCTPHPYET TIyOOKOe, MOJHOE 3HAHWE W MOHUMAHHE MPOTPAMMHOIO 0,6
Mmarepuaa;

- B OCHOBHOM TIIPaBWJIBHO, 0€3 WM3MEHEHHUS OCHOBHOH CYTH TPaMOTHO U
JIOTHYECKHU BEPHO M3J1araeT MaTepua,

- IpU OTBETE JCMOHCTPHUPYET CAMOCTOSTEIILHOCTh CYXXJICHUH, TPUBOJIUT
BEpPHBIC APTYMEHTHI, BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMHU JIETaeT
BBIBOJIBI;

- TMpaBUIBHO, HO COBEpIIAas HE3HAYUTEIbHBIC OIMMOKH, OTBEYAET Ha
COITYTCTBYIOIIUE BOMPOCHI.

3 -pacKpbpIBaeT  OCHOBHOE  COJEp)KaHHMe  y4eOHOro  MaTrepuana, HO 0,3
O00HapY)KUBAIOTCS CYIIECTBEHHbIC MPOOENbI B MOHMMAHUU POTrPAMMHOTO
mMarepuaa

- HEMOJIHO, HAapyIlIas [IOCJIEI0BATEIbHOCTD U3JIaraeT MaTepua;

- NPpU OTBETE€ JEMOHCTPUPYET CAMOCTOSTEIBbHOCTb CYXICHUM, MPUBOJUT
YaCTUYHO BEpPHBIE apPryMEHTbI, OTJEJIbHbIE BBIBOJAbl HEJIb3Sl CUHUTATh
BEPHBIMU U 00OCHOBAHHBIMU;

- CTYIEHT WCHBITHIBAET 3HAYUTEIbHBIE 3aTPyJHEHHS, OTBe4Yas Ha
COIYTCTBYIOIIIME BOIPOCHI.

4 - HE 3HAeT 3HAYUTEJIBHOW YacTH MPOrPaMMHOr0 Marepuasna, JIOIYCKAaeT 0
CYILIECTBEHHBIC OIINOKU;

- HE 3HAeT WM JAaeT HEBEPHOE OIPEAENICHUE M HCTOJIKOBAHHUE OCHOBHBIX
FOPUANYECKHUX MOHITUI

- HE MOXET NPUBECTH BEPHBIE apPI'YMEHTHI, JI€JIa€T HENPaBUIIbHbIE BbIBOIbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOLIME BOMPOCHI.

UTOro 1

MaxkcuManbHOE KOTUYECTBO OalIOB 3a BBIMOJIHEHHE MpaKTUYEeCKoro 3amaHus — 3 Oamna. CTymaeHT
JOJDKEH PemuTh | 3amauy.

Ne Kpurepum oueHku MaxkcumaJjibHbI
i 0as 3a
KpUTepUH
OlleHKH — 3
0aJju1a
1 Xoa pelieHus BEpHBIA, MPHUBEICHO BEPHOE OOOCHOBAHHOE pEIlCHUE, 3
IIOJIy4E€H BEPHBIN OTBET
2 Xoa pelieHus BepHBIN, HO JOMYIIEHA OJIHA OMMOKA BHIYUCIUTEIHEHOTO 2
Xapaxkrepa
3 Pemienne HauvaTto JIOTMYECKH BEPHO, JOMYILIEHA BBIYMCIUTEIbHAS 1
omuOKa; WK perieHrue He TOBEJEHO /10 KOHIIA, OTBET OTCYTCTBYET
4 HesepHoe penienue, HeBEPHBIN OTBET UM OTCYTCTBUE PELICHUS 0
NTOIO 3

1.4. MaTepuanbHO-TeXHUYeCKoe o0ecrieyeHue 115l MPoBeleHus IPOMEeKYTOUYHOM aTTecTaluu
ATTecTanys NpoBOANUTCS B KaAOMHETe MaTEMaTHKH.

1.5. Y4eOHOo-MeTOoqMYecKOe 1 MH(pOPMAaLHOHHOE o0ecnedeHne IS NPOBeACHUsT TPOMEKYTOYHOH

arrecTalnu
OcHoBHbIE yueOHbIe U31aHUS
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