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1. MNACHOPT IMTPOI'PAMMBI Y]
1.1. Ileau u 3a0auu, pesyrvmamol océoenus (SHAHUS, YMEHUS)

Hemu:
[}

obecrieyeHre chopMHUPOBAHHOCTH:

- IPEJCTABIICHUI O COUAIBHBIX, KYIBTYPHBIX H HCTOPHUYECKUX (haKTOPaxX CTAHOBIICHHSI
MaTeMaTHKH;

- JIOTHYECKOT0, aITOPUTMHUECKOTO U MATEMATHYECKOTO MBIIILICHHST,

- YMEHUH NPUMEHATH TOTy4YEeHHBIC 3HAHUS TP PELICHUN PA3TUYHBIX 33/1a4;

(dbopMHpOBaHUE MIPEICTABICHUI O MaTEMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAyKH, CPEIICTBE
MOJICITMPOBAHMS SIBIICHHUI U TIPOLIECCOB, 00 UJESIX M METO]aX MAaTEMaTHKH;

pa3BUTHE JOTMYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, aIrOPUTMHUYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS HAa YypPOBHE, HEOOXOAMMOM uisi Oymymien
poeCCUOHATIBHOMN I TEILHOCTH, JUIS IPOIOJDKCHUST 00pa30BaHMs U CaMOOOpa3OBaHMS,
OBJIQ/ICHUE MATEMaTHYECKUMHU 3HAHUSMH U YMEHUSMH, HEOOXOAMMBIMA B TMOBCETHEBHOMN
KHU3HH, U1 U3Y4EHHs] CMEKHBIX €CTECTBEHHO-HAYYHBIX JAUCHUIUIMH Ha 0a30BOM YpPOBHE H
JUCIUTUTMH MPO(ECCHOHAILHOTO [HUKJIA, JUIs TOJIy4YeHUss oOpa3oBaHMsS B OOJIACTSX, HE
TpeOyOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

BOCIIUTAHHUE CPEJCTBAMU MATEMATUKU KYJIBTYphl JIMYHOCTH, TOHUMAHHs 3HAYUMOCTH
MaTeMaTHKH 1 HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOLICHHUS K MAaTeMaTHKE KaK K YacTh
00IIeYeNTOBEYECKONW KYIBTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH,
IBOJIIOIIUEH MATEMAaTUICCKUX HUJICH.

3agaun:

CHCTeMaTH3alusl CBEICHHH O YHWCIaX; W3y4CHUE HOBBIX BHJIOB UYHMCIIOBBIX BBIPAKECHUH H
(GopMys; COBEpIICHCTBOBAHWE IPAKTHYECKUX HABBIKOB M BBIYMCIMTEIBHOW KYJIBTYPHI,
paciMpeHrue W COBEPIICHCTBOBAHWE alreOpanyecKoro ammapara, C(OpPMHpPOBAHHOTO B
OCHOBHOM IIKOJIE, €ro NMPHUMEHEHHE K PEIICHUI0 MaTeMaTW4eCKuX M HEeMaTeMaTHYeCKUX
3ajay;

paclMpeHue M CUCTEMaTh3alus OOHmMX CBEACHWH O (YHKIUAX, TOMOJHEHHE Kiacca
U3y4aeMbIX (QYHKIHMH, WUTIOCTpAIMsS MIMPOTHI MPUMEHEHHs (DYHKIMH A ONMCaHHWS U
U3y4YCHUS PeaibHbIX 3aBHCUMOCTEH;

U3y4eHHE CBOWCTB IPOCTPAHCTBEHHBIX TeN, (OpMHpOBaHHE yMEHHS HPUMEHSTH
TIOJTYYCHHBIC 3HAHHUS JIJIsl PELICHUS TPAKTUYECKUX 3a/1a4;

pa3BUTHE TIPENCTABICHUI O BEPOSTHOCTHO-CTATUCTHYECKUX  3aKOHOMEPHOCTSIX B
OKpYXXAIOIIeM MHpPE, COBEPIICHCTBOBAHUE MHTEIUICKTYaJbHBIX M PEUYEBBIX YMEHHH ITyTeM
000TaIIeHUs] MATEMAaTHYECKOTO SI3bIKA, PA3BUTHSI JIOTUYECKOTO MBIIILICHHS;

3HaKOMCTBO C OCHOBHBIMH HJICSIMH X METOIaMU MaTEMaTHYECKOTO aHaJN3a.

B pamkax nmporpaMmMbl yueOHOM AUCIUIUIMHBI 00YYaIOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon YmMenus 3HaHMs

KOMIICTCHIIMHN

OK 01.; OK | - Pemars 3agauu anreOpsbl, Haual - OCHOBHBIE METO/IBI aNTeOphI,

02.; OK 03.; | MareMaTH4YECKOT0 aHAJIN3a U TEOMETPUH; HadaJ MaTeMaTHIeCKOTro

OK 04.; OK | - Pemars BepOATHOCTHBIE U CTATUCTUYECKHE | aHAJIM3a, TEOMETPUN;

05.; OK 06.; | 3amaun - OCHOBHBIE€ METO/IbI TEOPUU

OK 07. BEPOATHOCTEN U

MaTeMaTHYeCKON CTaTUCTUKU

1.2. Mecmo oucyunaunwvt 6 cmpyxmype [HIICC3.

[Iporpamma mno yweOHO#l guciumuinHe «MaremaTtukay SBJISETCS YacTbio 00pa3oBaTENbHOMN
MporpamMMbl TOATOTOBKU CHEIUAIKMCTOB CPEIHEro 3BeHa Mo crneuuanbHocTu 15.02.16 Texnonorus
MamuHocTpoeHus, 15.02.17 MonTax, TeXHHYecKoe OOCTy)KMBaHHE, JKCIUTyaTallusi ¢ PEMOHT
IPOMBIIIJICHHOTO 000py10BaHus (10 OTPACIIM),

dopma A cTp. 2 u3 23



09.02.07 UadopmarimoHHbIE CUCTEMBI M IIPOTPAaMMHUPOBAHHE,

27.02.07 YupaBneHue KaueCTBOM MPOIYKIMH, IPOLIECCOB U YCIYT (II0 OTPACISIM)

B YaCTH OCBOCHHS 0011e00pa3oBaTebHON MOATOTOBKH.

[Tporpamma y4yeOHOM aucHMIUIMHBI «MaremaTtuka» pa3paboTaHa Ha OCHOBAHHMU  IPUMEPHOU
paboueii mporpammsbl 001I€00pa3oOBaTEIHHON yu4eOHOW NUCUUIUIMHBI «MareMaTuka» Juis
npodeCcCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3allMif, pPAaCCMOTPEHHONH Ha  3aceJaHuu
[lenarormyeckoro cosera ®I'BOY AIIO HPITIO (ITporoxkon Nel3 ot 29.09.2022r.) u
YTBEP)KICHHOH Ha 3acegaHuu CoBeTa MO OLEHKE COJAEP)KaHHS M KadyecTBa MPHUMEPHBIX PadOdHMx
mporpamMm 00111e00pa3oBaTeIbHOTO U connanbHO-rymMmanuTapHoro nukia CIIO (ITporokon Nel4 ot
30.11.2022r.).

[IporpaMmma  yueOHOW  AMCHMIUIMHBI  [pelHAa3HAYyeHa I  M3yYeHUsT MaTeMaTUKd B
npodeccHoHaNbHBIX 00pa3zoBaTeNbHbIX opranm3zanusx CIIO, peanu3yromux 00pa3oBaTEIbHYIO
porpaMMmy cpeaHero oOuiero oOpa3zoBaHUs B IpejeiaX OCBOCHHsS OCHOBHOW mMpodeccruoHaIbHON
obpa3zoBarensHoil mporpammbl CIIO Ha 6a3e OCHOBHOrO 0OO0IIEr0 OOpa30BaHUS MPHU TOJTOTOBKE
CHEIHMAIICTOB CPEHETO 3BEHA.

VYuebHast nmucnumimHa — «MaremaTukay obOecrieunBaeT  (opMUpOBaHHME ©  pa3BUTHE
npo(hecCHOHANBHBIX U OOIIUX KOMIIETCHIIUN -

1.3.Konuuecmeo uacose na oceoemnue npocpammol

o0beM 00pa30BaTeNbHOM MPOTpaMMBbl B aKaJeMHYecKHMX dYacax — 314 9acoB, B TOM YHCIE:
yueOHas Harpy3ka o0y4arouierocsi BO B3aMOJICHCTBHUM ¢ mpenoaBaTeneM - 296 yac;
POMEKYTOUYHAas arTectanus — 18 Jacos.
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2.CTPYKTYPA U COAEP)KAHUE Y]
2.1.06vem u 6udvl yuebHot pabomol

Buz yaebHo# paboTbl O0Bem yacoB
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI B aKaIeMHYeCKHX Yacax (Bcero) 314/314*
YuyeOHast  Harpyska  oOydYamolierocssi BO  B3aHMOJEHCTBHM ¢ 296/296*
npenojgasaresiem (Bcero)
B TOM YHCIIE:
TEOPETHYECKOEe 00yUCHHE 256/256*
nabopaTopHbIe PaOOTHI -
MIPAKTUYECKHE 3aHATHUS 40/40*
IIpoMe:kyTOUHasI aTTECTALMSA 18/18*
CamocTosiTesibHasi paboTa o0yuyaromerocs (Bcero) -
- YKa3bIBAIOTCS APYTHE BUBI CAMOCTOSTEILHON paOOTHI:
Texywuii KoHmponb 3HaHull 6 ¢oopme KOHTPOJS HAJ BBHIMOJHEHHEM TPAKTHUYECKUX 3aHSATHI,
peleHus 3a/1a4, YCTHBIX OIPOCOB
IIpomedscymounas ammecmayus 6 popme 3K3aMeHa BO 2 CeMeCTpe

* B ciyyae HeOOXOIMMOCTH MCIOJB30BaHMS B y4eOHOM IIPOIECCE YACTMYHO/ HCKIIOUHTENHHO JMCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH - KoimmdyecTBO 4yacoB padotel [IIIC ¢ oOydvarommmmucs B JUCTaHIIMOHHOM (hopmare
MPUMEHEHNEM JIEKTPOHHOTO 00YJEHHSL.
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2.2. Temamuueckuii nian u cooepicanue

HaumenoBanwne Coneprxaane y4eOHOTO MaTepHaia, IPaKTHIeCKUE 3aHATHS, CaMOCTOsTeNbHas padoTa Ob6wvem | VYpoBeHb dopma TeKyIero
pas3/ieNoB U TEM 00ydJaromuxcst JacoB OCBOCHHUS KOHTPOJIS
1 2 3 4 5
Paznen 1.
JlelicTBUTENIbHBIC YUCIIA 38
Tema 1.1 Coneprxanne yueOHOTo MaTepHaa
JlecTBUTENbHBIC YHCTIA Beenenue. 2 KonTpoas
OmnpenencHne IEHCTBUTEIBHOTO 4YHCHA, A0CONIOTHOM UM OTHOCHTENBHOW IIOTPEIIHOCTH 4 BBINTOJTHEHUS
NPUOIHKEHUS. MPAKTUYECKUX
Pemienue nuHENHBIX YPaBHEHUI, HEPABEHCTB U UX CHCTEM. 6 2 3aHATUN
Pemienue kBapaTHBIX YpaBHEHUH U HEPaBEHCTB, PAIlHOHAIBHBIX HEPABEHCTB. 6
Pemenne cucteM 2-X JMHEHHBIX ypaBHEHHH C JABYMS HEHU3BECTHBIMH, TpPeX JIMHEHHBIX 8
YpaBHEHHUH C TpeMs HEM3BECTHBIMHU C ITIOMOIIBIO ONIPEIeIUTeNeH.
AnreOpanyeckasi popMa KOMIIJIGKCHOTO YHCiIa 4
Teoperuueckoe 00yueHHE 30
[MpakTHyeckue 3aHATHS 8
Nel. Pemenuie ypaBHeHU, HEPABEHCTB U UX CUCTEM. 4
No2. PemieHue cucteM JIMHEHHBIX YpaBHEHUH ¢ MOMOLIBIO ONpeAEIuTeNIeH 4
CamocrositenpHas paboTa 00yJaromuxcst - -
Paznen 2. 22
DYHKINU
Tema 2.1 ConepxaHre yaeOHOro MaTepHaia
I'paduxu Gynkumit u ux | Ipaduku GyHKUH: y= KX, y=K/X, y=KX+B, y=ax+BX+C, X CBOHCTEA. 10 KonTtpons
CBOHCTBa [NonsTre npenena ¢pyHknun. Berancnenne npeaenoB GpyHKINH 8 BBINOJTHEHUS
2 MPAaKTHYECKUX
3aHATHH 1
JIOMAIITHUX
3a/laHui
Teopetnueckoe 0GydeHne 18
IIpakTuueckue 3aHsTUA 4
Ne3. TToctpoenue rpadukoB QyHKITHIHA
CamocTrosTenpHas paboTa 00yJaronuxcs. - -
Pasgen 3.
IToka3arenpHasi, 82
norapupmMudecKas u
cTeneHHasi QyHKIUH
Tema 3.1 Conepxanue yueOHOro Marepuaia
Crenennas QyHKuns
CreneHp C HATYPAJIBHBIM U pallMOHAJILHBIM OKA3aTeJeM. 8 2 Konrpoins
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Crenennas GpyHkuus, e€ rpaguk u cBOWCTBa 8 BBINOJIHEHUS
MPaKTHYECKUX
3aHATUN U
JOMAITHAX
3aJaHuN
Teoperndeckoe oOydeHme 16
[IpaxkTrdeckue 3aHATH 4
Ne4. JIeiiCTBHUS CO CTEIICHIMU
CamocrosTenpHas paboTa 00yJaroMuXcs - -
Tema 3.2 Coneprxanne yueOHOTo MaTepHaa
IokazarenbHast GyHkuus | [TokasarenbHast (QyHKIHS, € CBONWCTBA U rpaduK. 8 KonTtpons
Permenne moxa3aTenpHBIX YpaBHCHHUH. 10 BBINTOJTHEHUS
Perienue noka3aTenbHBIX HCPABCHCTB 8 JOMaIIHUuX
3alaHui
Teoperuueckoe 00yucHHE 26
[IpakTrueckue 3aHATUSL 4
Ne5. PenieHne nokaszaTesIbHBIX YpaBHEHHH.
CamocrosiTenbHas paboTa 00y4aromuxcs - -
Tema 3.3 Cosiepkanue yueOHOro MaTepuaa
Jlorapupmuyeckas Omnpenenenue norapupma 4 KonTtpons
GbyHKIYS Jlorapudpmudeckas GpyHkuus, e€ rpaguk u CBOWCTBa 6 BBINOJIHCHUSA
Teopemsr 0 morapudmax 6 JIOMAITHUX
[pocteiimue norapu@Muveckue ypaBHEHUSI 6 3a/1aHui
Pemmenne Oosee coXHBIX JTOrapu(pMUIECKAX YPABHEHHH 6
Jlorapudmuyeckrie HepaBeHCTBa 4
Teoperndeckoe oOydeHme 32
[IpakTHyeckue 3aHATHS -
CamocrostensHas paboTa 00yJaromuxcs: - -
Teopernueckoe o0yueHHe
[IpakTHyeckue 3aHATHS -
CamocrositesnibHas paboTa 00yJaromuxcst - -
Pazgen 4.
Tpuronomerpudeckue 34
byHKINN
Tema 4.1 Copepxanue yaeOHOro Marepuaia
Tpuronomerpuueckue COOTHOIIEHNS MEXAY TPUTOHOMETPHUECKIMHA (DYHKIUSIMHU OJHOTO M TOTO K€ apryMeHTa. 4 KonTpons
(hyHKIMN [leproan4HOCTD, 3HAKU TPUTOHOMETPUIECKUX (DYHKITHH, X YETHOCTh U HEUYETHOCTb. 2 BBIITOJIHEHUS
ﬂOKaSaTeHBCTBO TPUTOHOMETPUICCKUX TOXKICCTB. 4 MIPAKTUYCCKUX
TpuroHomerpudeckue (GpyHKINH, IX CBOHCTBA U TpaduKH. 4 3aHATUH
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OOparHble TpUroHOMeTpHYecKre GyHKINH.

Pemenne npocTednx TpPUrOHOMETPUUECKUX YPABHEHUIN.
OcHoBHBIE (POPMYITBI TPUTOHOMETPHUH U CIICACTBUS U3 HUX.
Pemmenne 0osee cI0XKHBIX TPUTOHOMETPHUECKUX YPaBHEHUH

A A DMD

Teoperndeckoe oOydeHme 30
[IpaxkTrdeckue 3aHATH 4
Ne6. TIpeoOpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKECHHH.
Ne7. PemeHrie TpUrOHOMETPUYECKUX YPaBHEHUI
CamocrosTenbHas paboTa 00yJaroIuXCs: - -
Pasznexn 5.
IIpsiMble U MIOCKOCTH B 12
IIPOCTPAHCTBE
Tema 5.1 Cosiepkanue yueOHOro MaTepuaa
IIpsiMble 1 MIOCKOCTH B AKCHOMBI CTEpEOMETPHH U CIEJCTBUS U3 HUX. 2 KonTtpons
IIPOCTPAHCTBE [TapannensHOCTh U NEPHEHIUKYIAPHOCTD IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE. 2 BBITIOJTHEHHS
OpToroHanbHOE NMPOEKTUPOBAHKME HA IIOCKOCTh. IleprneHaAnKyisap U HaKJIOHHASA. YTOJd MEXIY 4 MIPAKTUYECKOTO
HAKJIOHHOH U IIJIOCKOCTBIO. 3aHATUA U
Teopema o Tpex nepneHIuKysapax. JByrpaHHble yIibl U IepHeHIUKYIISIPHBIE INIOCKOCTH 2 JIOMAaITHUX
3aJaHuN
Teoperndeckoe oOydeHme 10
[IpakTHyeckne 3aHATHA 2
Ne8. Onpenienenye JUIMH HAKJIOHHBIX U UX MPOEKLMH
CamocrostensHas paboTa 00yJaromuXcs: - -
Pasznen 6.
BekTopbl 1 KOOPIUHATEI 10
Tema 6.1 ConeprxaHre yaeOHOro MaTepHaa
Bekropsl 1 neiicteus Han | Bekropsl. JeficTBUSI HAll BEKTOPaMHU. 2 KonTpoas
HUMH KoopauHaThsl BeKTOpa Ha TIIOCKOCTH. 2 BBINOJTHEHUS
JlelicTBus Hax BEKTOpaMH B KOOpAMHATaxX. /lesieHre oTpe3Ka B JaHHOM OTHOIICHUH 4 MPaKTHYECKOTO
3aHSTHS
Teoperndeckoe oOydeHme 8
IIpakTnueckue 3aHATUS 2
Ne9. JleiicTBHs HaJl BEKTOPAMH.
CamocrosiTenbHas paboTa 00yJaronmxcs: - -
Paznen 7.
HuddepenuunanbHoe 26
HCUHCIICHUE
Tema 7.1 CopepxaHue yaeOHOro Marepuaa
IIponsBoaHas GyHKIUN IIponsBonHas pyskimu. OCHOBHBIE (POPMYIIBI U TpaBmiIa 1 EepeHITPOBAHNS. 4 KonTpoas
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Ou3nuecKuil 1 reOMEeTPUIECKUH CMBICI IPOU3BOJHOM. 4 BBINOJIHEHUS
[IpousBoaHast CIOKHOM QYHKIHH. 2 MPaKTHYECKUX
Bropas nponsBoaHas 1 €€ GU3NICSCKUAN CMBICIT. 4 3aHATHA
[Ipunoxerne TpoU3BOAHOM K HCCIIETOBAHHIIO (DYHKITHHA U IIOCTPOCHUIO rpauKOB 6
Teoperndeckoe oOydeHme 20
[IpakTryeckue 3aHATHI 6
Nel0. HaxosxaeHne pon3BOAHON CIIOKHOH ()yHKITHH. 2
Nell. IMocrpoerne rpadukoB GyHKINH 4
CamocrosTenbHas paboTa 00yJaroIuXCs:
Pasgen 8.
WHrerpanbHoe NCYHCIICHAE 24
Tema 8.1 Cosepkanue yueOHOro MaTepuasa
Heonpenenexuslii u HeonpeneneHHslii MHTETpall U €r0 CBOUCTBA. 8 KonTtpons
OINpeieNeHHbIN UHTErpall | OnpeecHHbIH HHTETPAI U €r0 CBOWCTBA. 6 BBIIIOJIHEHUS
['eomeTpuueckuii cMbIC ONPEIETIEHHOTO UHTErpaia 6 MPaKTUYECKUX
3aHATUN
Teoperuueckoe 00yueHHe 20
IIpakTuyeckue 3aHATHUSL 4
Ne 12. Beluncnenue onpeeeHHOTo HHTerpaia.
Nel3. Beluncnenue mioniaaei GUryp ¢ moMoupio onpeaeIeHHOro nHTerpaia
CamocrosiTenbHas paboTa 00y4aromuxcs: - -
Pa3nen 9.
I'eomerpuueckue Tena u 14
MTOBEPXHOCTH
Tema 9.1 ConepxaHne yaeOHOro MaTepHaa
MHOTOrpaHHUKH U TeNa MHOTOTpaHHHUKH U HX TIOBEPXHOCTH. 6 Konrpons
BpaIlleHUs Tena 1 MOBEpXHOCTH BpaIICHUS 6 BBINOJTHEHUS
MPaKTHYECKOTO
3aHATHA
Teopetudeckoe oOyueHue 12
TIpakTnueckue 3aHATUS 2
Ne 14. Beruncnenne 3J1eMEHTOB MHOTOTPaHHHUKOB M TEJ BPAICHHS
CamocrosTenpHas paboTa 00ydJaromuxcs - -
Paznen 10.
OOBEMBI U TIOMIALH 14
TMOBEPXHOCTEH
TCOMCTPHUUICCKUX TCIT
Tema 10.1 CopepxaHue yaeOHOro Marepuaa
OO6BEMBI U TUTOIIATH IInomaas NOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAICHHUSL. 8 KonTpoas
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MIOBEPXHOCTEH OOBEM MHOTOI'PaHHUKOB U TEJl BPAILLICHUS 6 BBINOJIHEHUS
MHOTOTPaHHUKOB U Tell JIOMAaITHAX
BpallleHUs 3aJaHUuN
Teoperndeckoe oOydeHme 14
IIpakTuueckue 3aHATUL -
CamocrosiTenbHas paboTa 00yJaroIuXCs: - -
Pasmen 11. 6
KombunaTopuka
Tema 11.1 Coneprxanne yaeOHOTO MaTepHaa
OCHOBHBIE TTIOHITHUS OcCHOBHBIC TIOHATHSI KOMOWHATOPHUKA. 3aJa4dyl Ha MOACYET YHCIa Pa3MEUICHNH, TePEeCTAaHOBOK, 6 KonTpons
KOMOMHATOPUKHU coveTaHuit BBINTOJTHEHUS
JOMAITHAX
3alaHui
Teoperuueckoe 00yueHHe 6
[IpakTHueckue 3aHATHU -
CamocrosiTenbHas paboTa 00yJaroIuxcst - -
Paznen 12.
DJIeMEeHTBI TEOpHU 6
BEpPOSATHOCTEHN U
MaTeMaTuiecKast
CTaTHCTHKA
Tema 12.1 CopepxaHue yaeOHOro Marepuaa
OCHOBHBIE TTOHATHS Crydvaiinble COOBITHS. BeposSTHOCTD COOBITHS. 2 KonTtpons
TEOPHH BEPOSITHOCTEH U JuckperHas ciydaiiHasi BeIMUUHA, 3aKOH €€ PACIpeleNIeHHs] 1 YHCIIOBBIC XapaKTePUCTUKU 2 BBITIOJTHEHHST
MaTeMaTHYecKOi [Ipocreiimme MOHATHSI MaTEMaTHIECKOM CTATUCTUKI JIOMAaITHAX
CTaTHCTHKH 2 3aJaHuH
Teoperndeckoe oOydeHme 6
[IpakTHyeckue 3aHATHS -
CamocrositesnbHas paboTa 00yJaromuxcs - -
Paszgen 13. 8
IToBTOpEHUe
(IOIrOTOBKA K 9K3aMEHY)
Tema 13.1 Conepxanue yueOHOro Marepuaia
IToBTOpEHue
(TIOATOTOBKA K 9K3aMEHY)
IloaroToBka K 3K3aMeHy 8 KonTpons
BBIITOJIHCHU S
JOMAIITHUX
3a/laHui

Teopernueckoe oOydeHHe

Dopma A

crp. 9 u3 23




HpaKTI/I‘IeCKI/IC 3aHATHA

CamocrositesnbHas paboTa 00y4aromuxcst

IK3aMeH

18

[lepeuens 3amannii K 9k3aMeHy (2 cemecTp):
BAPHUAHT Ne 1

1.ITpeoOpa3oBaTh BEIpaKEHHE:
2cosa +3sina - ctga

. . 1 Vs
2.Haiitu  SINQ , ecmu COSar = 3 0(05(5

3.BbruncnuTs mionans GUrypsl, orpaHHYeHHOMN JIMHUSMU:
V=2X, X=2, X=4, Ox.
4. Haiit npown3BOHBIC ()YHKITHIA:
a)y= 2X° —3x + 4
6) y= 2C0SX —3ctgx+5
B)y= 7Inx—3e* —5tgx
5. HaiiTu Heonpe1eNeHHbII UHTErpai:

_[(4x5 —6x* +3)dx

0 .
6. B xonyce oOpa3yromias, paBHast 12 cM, HaKJIOHEHA K MJIOCKOCTH OCHOBaHUS 1o yriioM 60 ~ . HaifiTu 60KOBYIO MOBEPXHOCTh
1 00beM KOHYycCa.

7. B 4epHOM sIIMKe HaXOIATCs 75 MIapoB, KOTOpBIe 3aHyMepoBaHbl. Hayrax BeiOuparoT onuH map. KakoBa BeposSTHOCTH TOTO,
YTO B HOMEPE BRIHYTOrO Imapa comepkutcs nudpa «4» ( Codbrtue A )?

8. HaiiTi KoOOpAMHATHI BEKTOPa A_B’ ,ecimm A (3;2), B(-6;8).

BAPUAHT Ne 2
1.ITpeobpa3oBaTh BEIpaXKeHHE:

19-16c0s’ o —19sin’ «
. . 2 V4
2. Haittru  COS &, ecnu SINQ = 7 , 0(0[(5
3.BeruncnuTs mioniaap GUrypsl, OrpaHHueHHON JTMHUSIMU:

V=5X, X=1, X=4, Ox.
4. Haiitn npon3BogHbIe (QYHKITHIA:
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a)y= 26x° —3x° +17
« 13
6) y= 88" —— —11cosx
X

B) y= 19— 3ctgx +8cosx
5. HaiiTu HeonpeeeHHbIN UHTETpall:

4 .
j( —— —3sinx+9)dx
SN~ X
0 .
6. B xonyce o0pa3yromiasi, paBHast 15 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBaHUS 1oj yriioMm 60 ~ . HaifTu 60KOBYIO MOBEPXHOCTD
1 00beM KOHyca.

7. B uepHOoM smmke Haxoxstcs 113 mrapoB, KoTopble 3aHyMepoBaHbl. Hayran BeiOupator oauH map. KakoBa BeposTHOCTB
TOTO, UTO B HOMEpPE BEIHYTOTO MIapa comepkurcs mudpa «6» ( Codvitue A )?

8. HaiiTi KOOpAMHATHI BEKTOPa A_B’ , ecmn A (4;-1), B(5;-10).

BAPUAHT Ne 3
1.IIpeoOpa3oBaTh BEIpaKCHHUE:

19-6c0s’ @ —19sin’ &
. 1 T
2.Haiitu  SIN& , ecim COSax = g, 0(0!(5

3.BeruncnuTs mionians GUrypsl, orpaHHYeHHON JTMHUSMU:
V=4X, X=1, X=3, Ox.
4. Haitt npon3BOIHBIC (DYHKITHIA:

a)y=13-4x7° +7x°
6) y= —3c0sX +10v/X — 5ctgx
B) y= 5e* —3sinx +12tgx

5. HaiiTu HeonpeienneHHbIi UHTErpat:

[ =2 +5x)dx
X Ssin“X

6. B koHyce oOpasyromas, paBHas 6 cM, HAKIOHEHA K IIOCKOCTH OCHOBAHMS MO yriaoM 60 ° . Haiitn OOKOBYIO TIOBEPXHOCTH
1 00BbEM KOHYCA.

7. B uepHOM simuke HaxonsaTcs 115 mapos, koTopsle 3aHyMepoBaHbl. Hayran BeiOuparotr oxun map. KakoBa BeposSTHOCTh
TOTO, YTO B HOMEpE BEIHYTOTO mIapa copepxkurcs udpa «7» ( Cobbitue A )?

8. Haiitu koopauHaThl BEKTOpa AB , ecin A (12;-8), B(6;-3).

BAPUAHT Ne 4

1.IlpeoOpa3oBaTh BEIpaXKEHHE:
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—Ccosa —9sina - ctga
. . 4 /2
2.Haiitu  COS«@, ecnm SiNa = 3 0{a{—

3.BeraucnuTh miomans GUrypsl, orpaHAYeHHOW JTHHUSMHE:
Y¥=3X, X=1, X=4, Ox.

4. Haiitn npon3BOHbIC ()YHKITHIA:
a)y=17x3-3x"° +10
6) y= 10sinx —5In x — 3ctgx

B) y= 118* + 24/x — 7¢O X

5. HaiiTu HEonpeieneHHbII UHTErpa:

J.(COS X 9)dX

6. B xonyce o0Opasyromias, paBHast 34 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBaHUs o1 yriaoM 60 * . Haiitn OGOKOBYIO MTOBEPXHOCTh
1 00bEM KOHYyCA.

7. B uepHOoM smmke HaxomsTcs 118 mrapoB, KoTopbele 3aHyMepoBaHbl. Hayrax BeiOmpatoT ogue map. KakoBa BeposSTHOCTH
TOTO, UTO B HOMEpE BEIHYTOTO MIapa coaepkurcs mudpa «7» (Cobbitue A )?

8. Haiitu koopaunatsl Bektopa AB | eciu A (-12;4), B(-8;2).

BAPUAHT Ne 5
1.IIpeoOpa3oBaTe BEIpaXKCHHUE:

—9sina +15co0sa - tga

. 3 T
2.Haiitu  SIN& , eciim COSx = g, 0(6!(5

3.BeraucnuTh miomaas GUrypsl, OrpaHHYCHHON JTMHUSAMU:
V=2X, X=1, X=4, Ox.
4. Haiitu npou3BoHbIe ()yHKITHIHA:

a)y= 7x° —18x*+17
6) y= 3sinx —15ctgx +12e*
B) y= 10tgx—8\/;—9cosx

5. Haiitu HeonpeneneHHbl HHTErpa:

J'(Scosx+2x5— 42 )dx
sin®x

0 .
6. B xonyce oOpa3yromas, paBHast 32 ¢M, HaKJIOHEHa K IMJIOCKOCTH OCHOBaHUs 1o yriioM 60 ~ . HaifT 60KOBYIO MOBEPXHOCTh
1 00BEM KOHYCa.
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7. B uepHOM stuke HaxoasTcst 89 mapoB, KOTOpble 3aHyMepoBaHbl. Hayran BeiOupatoT oy map. KakoBa BeposiTHOCTb TOTO,
YTO B HOMepe BBIHYTOTrO MIapa copepkurcs nudpa «5» (Cobdbitue A )?

8. HaiiTi KoOpAMHATHI BEKTOpa Kg , ecin A (14;2), B(-3;8).

BAPUAHT Ne 6
1.ITpeoOpa3oBaTh BEIpaKEHHE:

13- 6sin? x —6c0s° X
. . 5 T
2.Haiitru COS¢ , ecnu SINo = 5 0(0{(5

3.BeraucnuTh miomans GUrypsl, orpaHAYeHHOW JTHHUSMHE:
Y=7X, X=3, X=4, Ox.
4. Haiit npon3BOHBIC ()YHKITHIA:
a) y= 12x* —8x° +10
6) y= 3tgx—5cosx +13Inx
B) y= 7SinXx —2ctgx —5e*
5. HaiiTu HEonpeieneHHbIN UHTErpal:

J.(gex I 62
SIN™ X

0 .
6. B xonyce obOpasyrolas, paBHas 8 CM, HAKJIOHEHA K IUIOCKOCTH OCHOBaHUs moj yriioMm 60 ~ . HaiiTi O0KOBYIO TOBEPXHOCTh
1 00BbeM KOHYycCa.

2
—2)dx
5)

7. B 4epHOM sIIMKe HaXomsaTcs 95 mIapoB, KOTOpble 3aHyMepoBaHbl. Hayraa BeiOuparot oauH map. KakoBa BepoOSTHOCTB TOTO,
YTO B HOMEpE BRIHYTOrO Imapa comepkutcs nudpa «8» ( Codbrtue A )?

8. Haiitu koopauHaThl BEeKTOpa AB , ecin A (-8;-2), B(0;-4).

BAPUAHT Ne 7
1.IIpeoOpa3oBaTs BEIpaKCHHUE:

8+9sin? x +9co0s’ x
. 3 T
2.Haitu SIN&, ecim COS«x :7, 0(0((5

3.BeraucnuTh miomans GUrypsl, OrpaHHYSHHON JTHHUASMU:
V=6X, X=2, X=3, Ox.
4. Haiitn npon3BOHbIE ()YHKITHIHA:

a)y=14x% - 3x° +4/5
6) y= 3c0SX — 5ctgx + 9e*
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B) y= 22tgx —7sinx +Inx
5. HaiiTu HEonpeieneHHbI UHTErpa:

12 1
3e* - +=
-[( sin’x 4

6. B konyce oOpa3syromiasi, paBHas 36 ¢M, HAKJIOHCHA K TUTIOCKOCTH OCHOBaHHMS IO yriiom 60 *" . Haittu OOKOBYIO MTOBEPXHOCTD
1 00beM KOHyca.

7. B uepHoM simmke HaxoxsTcs 112 mrapoB, KoTopble 3aHyMepoBaHbBI. Hayrax BeiOmpatoT ogue map. KakoBa BeposSTHOCTH
TOTO, UTO B HOMEpE BEIHYTOTO MIapa coaepkurcs mudpa «9» ( Cobwitue A )?

)dx

8. HaiiTi KoOpAMHATHI BEKTOpa Kg ,ecn A (7;-1), B(3;-9).

BAPUAHT Ne 8
1.IIpeoOpa3oBaTh BEIpaKCHHUE:

34sina — 34cosa - tga
2.Hatitu COS & , ecnu SiN = g , 0((1(%

3.BeruncnuTs mionans GUrypsl, orpaHHYeHHON JTMHUSMU:
V=5X, X=1, X=4, Ox.
4. HaiiTi npon3BOTHBIEC (DYHKIHNA:

a)y=8x*—-3x7%-9

6) y= 17sinx — 2ctgx +10e*

B) y= 25tgx—11cosx —9Inx
5. HaliTu Heonpeie/IeHHbI UHTErpal:

I(4sinx—c 8 ++/3)dx

0s% X

6. B konyce oOpa3yromasi, paBHas 15 cM, HaKIIOHEHA K TNIOCKOCTH OCHOBaHHSA O] yrioM 60 * . Haitrn OOKOBYIO ITOBEPXHOCTH
1 00beM KOHYcCa.

7. B uepHOM stuke HaxoasaTcst 59 mapoB, KOTOpble 3aHyMepoBaHbl. Hayran BeiOuparor oauH map. KakoBa BepoSITHOCTB TOTO,
YTO B HOMEpE BRIHYTOTIO Imapa cogepxutcs nugpa «2» ( Cobbrrue A )?

8. HaliTi KOOpAMHATHI BEKTOPA AB , ecin A (4;12), B(-3;-5).

BAPUAHT Ne 9
1.IIpeobpa3oBats BEIpaXKECHHUE:

25cosa — 25sina - ctga

. . 3 V4
2.Haitru SIN¢@, ecim COSa ZZ’ 0(a(5
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3.BBIYUCINTD IIOMIAb GUTYPBI, OTPAHUYCHHON TUHUAMH:
V=4X, X=1, X=2, Ox.

4. Haiitn npon3BOgHbIC ()YHKITHIA:
a)y= 7x° —9x" +13
6) y= 3ctgx + 4In x —5e*

B) y= 17sinx —11cosx + 5tgx
5. HaiiTi HeomnpeieIeHHbII UHTEeTpal:

j (E—4x’3 +2)dx
X

6. B koHyce oOpa3yromasi, paBHas 24 cM, HAKIIOHEHA K INIOCKOCTH OCHOBaHHSA MO yrioM 60 * . Haitrn OOKOBYIO ITOBEPXHOCTH
1 00bEM KOHYyCA.

7. B uepHOM silMKe HaxoAsTCs 56 mapoB, KOTOpbIe 3aHyMepoBaHbl. Hayran BeiOupatoT onus nap. KakoBa BEposiTHOCTB TOTO,
YTO B HOMEpE BBIHYTOr0 Iapa coxepxurcs nudpa «5» ( Codbitue A )?

8. HaiiTi KOOpAMHATHI BEKTOPa Ké , ecmn A (-8;2), B(3;-4).

BAPUAHT Ne 10
1.ITpeoOpa3oBaTh BhIpaKEHUE:

5sina —13cosa - tga

. 4 V4
2.Haiiru COS«& , ecim SINa = 3 0(0((5

3.BeruncnuTs mwronans GUrypsl, orpaHMueHHOHN JIMHUSIMA:
Y¥=3X, X=1, X=3, Ox.
4. Haittn npon3BOIHBIC (DYHKITHIA:
a)y= TX° —4x° +2
6) y= 3sinx —5cosx + 4¢e*
B) y= 9In x — 3ctgx + 4tgx
5. HaliTu HeonpeieIeHHbI HHTETpal:

4
cos? X

6. B konyce oOpa3yromasi, paBHast 14 cM, HAKJIOHEHA K TNIOCKOCTH OCHOBaHHS O] yriioM 60 * . Haitrn OOKOBYIO IMIOBEPXHOCTH
1 00BeM KOHYCa.

7. B gepHOM smmke HaxoaTca 86 mapoB, KOTOpBIE 3aHyMepoBaHbl. Hayran BeiOupaioT oguH map. KakoBa BeposITHOCTB TOTO,
YTO B HOMEpE BRIHYTOr0 Imapa cogepxutcs uugpa «3» ( Cobbrrue A )?

I(Qsinx—3+ )dx

8. HaliTi KOOpAMHATHI BEKTOPA AB , ecin A (-4;3), B(5;-8).
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BAPUAHT Ne 11
1.ITpeoOpa3oBaTh BEIpaKEHHE:

1-8sin? x —8cos? x
. . 6 V4
2.Haiitu COS ¢, ecim SINQ = 5 0(0{(5

3.BeraucnuTs miomans GUrypsl, orpaHAYeHHOW JTHHUSME:
Y=7X, X=1, X=2, Ox.
4. Haiitu npon3BOgHBIE (DYHKITHIA:
a)y= 8x* —9x> +12
6) y= btgx—6c0osx +14Inx
B) y= 11sinXx — 3ctgx ~18Jx

5. HaiiTu HeonpeieneHHbII UHTErpat:

3
sin? x

.[(Sex -

0 .
6. B xonyce o6pasyromas, paBHast 30 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBaHUS 1oj yriiom 60~ . HaifTiu 60KOBYIO MOBEPXHOCTh
1 00beM KOHYyca.

3
—=)dx
4)

7. B yepHOM smmuke Haxonsarcs 87 mMapoB, KOTOpbIe 3aHyMepoBaHbl. Hayran BeiOuparot onuH map. KakoBa BeposSsTHOCTE TOTO,
YTO B HOMEpE BRIHYTOrO Imapa comepkutcs nudpa «5» ( Codbrtue A )?

8. Haiitu koopiuHaThl BEKTOpa AB , ecin A (6;-3), B(10;-7).
BAPUAHT Ne 12

1.IIpeoOpa3oBaTh BEIpaKCHHUE:
24+15sin’ o +15¢05”

. 5 Vs
2.Haitw SIN&, ecim COS«x :7, 0(0((5

3.BeruncnuTs mionians GUrypsl, orpaHUueHHON JIMHUSIMH:
V¥=3X, X=3, X=4, Ox.
4. Haiitn npon3BOoHbIe ()YHKITHIHA:

a)y= 8x* —13x* -5
6) y= 4tgx—3cosx +144/x
B) y= —61InXx — 23ctgx — 5e*

5. Haiitu HeonpeneneHHbl HHTErpa:

6 2
7e* — —=)dx
J.( sin?x 3)
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6. B xonyce oOpa3yromas, paBHas 28 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBaHUS MO yriioM 60 *" . Haittn OOKOBYIO ITOBEPXHOCTh
1 00bEM KOHYCA.

7. B uepHOM siiuke HaxoasTcst 88 mapoB, KOTOpbIe 3aHyMepoBaHbl. Hayran BeiOupatoT oy map. KakoBa BeposiTHOCTH TOTO,
YTO B HOMEpE BBIHYTOTO IIapa coiepkurcs uudpa «4» ( Codbitre A )?

8. HaiiTit KOOpIMHATHI BEKTOpPA AB , ecmn A (12;-4), B(5;-1).

BAPUAHT Ne 13
1.ITpeoOpa3oBaTh BEIpaKEHHE:

8sina —13cosa - tga
. . 4 V/a
2.Haiitu COS¢ , ecnu SIN = 5 0(0((5

3.BerancnnTs mwronians GUrypsl, OrpaHMUCHHOMN JTMHUSIMA:
V¥=5X, X=1, X=3, Ox.
4. Haiit npown3BOHBIC ()YHKITHIA:

a)y= 7X®—2x7°%-12
6) y= —9sinx —5ctgx — 3e*
B) y= 16tgx—12\/;—3lnx

5. HaiiTu HeonpeelIeHHbIH HHTErpal:

—3)dx

j(—?cosx— >
sin”x

6. B konyce oOpa3yromasi, paBHast 26 cM, HAKIIOHEHA K TNIOCKOCTH OCHOBaHHSA O] yriioM 60 * . Haitrn OOKOBYIO ITOBEPXHOCTH
1 00BEM KOHYcCa.

7. B gepHOM siImuke HaxosaTca 66 mapoB, KOTOphIe 3aHyMepoBaHbl. Hayran BeiOupatoT oaus map. KakoBa BeposTHOCTB TOTO,
YTO B HOMEpe BBIHYTOrO wiapa coaepxkurcs uudpa «3» ( Codbitue A )?

8. Haiitu koopuHAaTHI BEKTOpa AB , ecn A (8;-7), B(-9;3).

BAPUAHT Ne 14
1.IIpeo6pa3oBats BEIpaXKEHHUE:

4sina —12cosa -tga
. 5 T
2.Haitru SIN¢ , ecim COSQ :5, O(a(E

3.BeruncnuTs wromans GUrypsl, orpaHMYeHHON JIMHUSIMU:
V=3X, X=1, X=2, Ox.
4. HaiiTi npon3BoIHbIE (hYHKIHH:

a)y= 6x’ —3x* -3
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6) y= 5SinX —6C0SX — 3Vx
B) y= 17Inx —9ctgx — 5tgx
5. HaiiTu HEonpeieneHHbI UHTErpa:

9
sin? x

[(~14sinx—25- )dx

6. B xonyce o0Opa3yromiasi, paBHas 22 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBAHUS M0 yriioMm 60 *" . Haittu OOKOBYIO MTOBEPXHOCTD
1 00beM KOHyca.

7. B gepHOM stmmke HaxonsaTea 99 mapos, KOTopsle 3aHyMepoBaHbl. Hayran BeiOupatoT oauH map. KakoBa BepoSTHOCTB TOTO,
YTO B HOMEpE BRIHYTOrO Imapa comepkutcs nudpa «1» ( Codbrrue A )?

8. Haiitu koopauHaThl BEeKTOpa AB , ecmn A (-12;0), B(-3;-7).

BAPUAHT Ne 15
1.IIpeoOpa3oBaTh BEIpaXKEHNUE:!

3cosa + 7sina - ctga
] 1 4
2.Haiitu  SIN& , eciim COSx :Z, 0(0((5

3.BeruncnuTs mionans GUrypsl, orpaHHYeHHON JTMHUSMU:
V=2X, X=1, X=3, Ox.
4. HaiiTi npon3BOTHBIEC (DYHKIHNA:
a)y=3x>-7x7%+9
6) y= 3cosx —4ctgx—3
B) y= 8Inx —5e* —9tgx
5. HaliTu HeonpeieNIeHHbIM HHTETpal:

I(?,x8 —5x° —4)dx

6. B xonyce oOpa3yromas, paBHas 18 cM, HaKJIOHEHA K IMJIOCKOCTH OCHOBAHUS 0] yriioM 60 * . Haiitn OGOKOBYIO MTOBEPXHOCTD
1 00BEM KOHYcCa.

7. B gepHOM simmke HaxoaTca 97 mapoB, KOTOphIe 3aHyMepoBaHbl. Hayran BeIOupaioT oguH map. KakoBa BeposITHOCTE TOTO,
YTO B HOMEpE BBIHYTOTO MIapa copepkurcs nuudpa «2» ( Codbitne A )?

8. Haiitu koopiHaTHI BEKTOpa AB , ecin A (8;-3), B(-7;4).

Bcero 314
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3.YCJIIOBUA PEAJIM3ALIUN Y]

3.1 Tpebosanus k mamepuanrbHO-mMeXHU4YECKOM)Y 0becneyeHuo
Peanmuzanus Y/ TpeOyer Hannuus yaeOHOro kabuHeTa MaTemaTHKa.
Aynutopus -28. KaObuner maTemMaTuky, KaOMHET MaTeMaTHUYECKUX JUCLUILIUNH Ui IPOBEACHUS
MPAKTUYECKUX 3aHATHUN, NUCUUIUIMHAPHOW, MEXKIUCLMUIUIMHAPDHON M MOJYJIBHOM IMOJITOTOBKH.
Aynuropus yKOMIUIEKTOBaHA YYEHUUYECKOM MeOenbio U JOCKOH. Moaenu reoMeTpuieckux Tell.
Habop Tabnuu;: reomerpusi, TPUrOHOMETPHS, CTEPEOMETPHSI.
Ayautopusi Ne 24 (otnen oOCIyXKMBaHUS CTYJCHTOB ABTOMEXaHHMUECKOTO0 TEXHHUKyMa HAyIHOU
OuONMMOTEeKM) TpeAHa3HA4YeHA JUISI CaMOCTOSATENBHOM pabOThl  CTYAEHTOB. AyAMTOpUS
YKOMIUIEKTOBaHA KOMILUIEKTOM Mebemu (rmocamounbix mect — 30).
Texnuueckue cpedocmea 06yyeHusL:
Kommbrorepnas Texaunka u Wi-Fi ¢ noctynom k cetu «MaTepHeT», DUOC, DBC.

3.2. YuebHO-MeTOIMUeCcKOe U MH(POPMAITMOHHOE 00eCTIeYeHHE
[TepeueHb peKOMEHIyeMbIX Y4eOHBIX U3/IaHHMH:

e OCHOBHbBIE UCTOYHUKHU:
1. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHaM3a, reoMeTpus. AireOpa u Havasa
maremaTtrueckoro ananmmusa 10-11 kmaccsr (6a30BbIi U yriyOneHHbI ypoBHH) : yueOHuk / 111. A.
Amumos, 0. M. Komsarun, M. B. Tkauésa [u ap.]. — 1l-e u3am., crep. — Mocksa :
[Tpocsemenwne, 2023. — 463, [1] c. : un. - ISBN 978-5-09-107210-5. - Tekcr : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2089825
JlononHureabHble UCTOYHUKU:
1. T'yceB B. A. Maremaruka. ['eomerpusi. ba3oBbiit ypoBens: 10—11 kiaccel : yuebnuk / B. A.
I'yces, 1. b. Koxyxos, A. A. [Ipokodses. - 2-¢ u3a. ; ucnp. u goim. - Mocksa : FOpaiit, 2024. -
281 c. - (O6mmeobpazoBatenbHblit 1uki). - URL: https://urait.ru/bcode/544861.
2. boromonoB H. B. Maremaruka. Anrebpa u Havana aHanu3a. bazoBbiil ypoBenb: 10—11
kinaccel : yueOnuk / H. B. boromomos. - Mocksa : IOpaiir, 2024. - 241 c. -
(O6meobpaszoBatenbHbiii 1uK). - URL: https://urait.ru/bcode/544860.

e [lepuoanueckue n3naHus:
1. UzBectus Bbicmux Yy4eOHBIX 3aBeneHuid. Marematuka / Kazanckuit (IIpuBomxckuii)
benepanbHbIi yHUBepcuTeT. - Kazanb, 2023-2024. - (ISSN 0021-3446). - U3a. ¢ 1957 r. - URL:
https://www.elibrary.ru/contents.asp?titleid=7580.
2. Bectauk PITY. Cepusi: Undpopmartuka. MupopmanmonHas Oe3zomacHocTh. Matematuka /
Poccuiickuil rocyaapcTBeHHbIM r'yMaHUTAapHBIN yHUBEpcUTET. - MockBa, 2018-2024. - N3naetcs
¢ 2018 r. - Berxomut 4 pasa B rog. - URL : https://elibrary.ru/contents.asp?titleid=71109.
3. Bectauk MockoBckoro ynuepcurera. Cepus 15. BoluncnuTenbHas MaTeMaTHMKa U
KnOepHeTHKa : Hayd. xKypHan / Mock. roc. yH-T. - MockBa, 2018-2024. - Beixoaur 1 pa3 B 3
Mmecsa. - OcHoBan B Hosi0pe 1946 1. - URL : https://dlib.eastview.com/browse/publication/9166
4. Hayka mHacrosmero u Oyaymero / Cankr-IlerepOyprckuii  rocyaapcTBEHHBIN
anekTpoTexHuueckuit yausepcuter JIOTU um. B.U. Yabsuosa (Jlenuna). - Cankr-IlerepOypr,
2017-2024. - Bexomur 1 pa3 B Tom. - Msmaercs ¢ 2015 1. - URL
https://elibrary.ru/contents.asp?id=41177314.
5. Bectnuk Cankt-IlerepOyprckoro ynusepcurera. [lpukmnagnas matematuka. Madopmaruka.
[Tporneccrl ympaBieHus : Hayd.-Teop. xkypHai. - Cankrt-IlerepOypr, 2017, 2019-2024. - URL :
https://dlib.eastview.com/browse/publication/71227.

e VY4eOHO-MeTOIUYECKHeE:
1. Apzamackuna JI. M. Maremaruka: METOAWYECKHE YKa3aHUSA I MPAKTHYECKUX pPadboT
oOyuaromuxcst 1 kypea no cneuuansHocTsM: 15.02.16 Texunonorus mamuHoctpoenus 09.02.07
Uudpopmanmonusle cucreMbl W mOporpammupoBanue 15.02.17 MoHTax, TeXHHUYECKOE
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o0CyXKMBaHUE, HKCIUTyaTalldsi U PEMOHT MPOMBIIUICHHOTO 00O0pyJnoBaHus (IO OTpaciisaM)
27.02.07 YnpapiieHHE Ka4eCTBOM MPOIYKIIMU, MPOIECCOB M ycayr (mo oTpacism) / JI. M.
Apszamackuna ; Ynl'Y, ABromex. TexuukyMm. - 2024. - HeomybnukoBanuslii pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16146

2. Apzamackmna JI. M. Marematuka : MeToaudecKue pEKOMEHAAUUA 10 H3YYCHHIO
JUCHUIUIMHBI W OpPraHu3allid CaMOCTOSTENbHOW paldoThl oOywarommxcs 1 Kypca 1o
crnenuanpHocTsM:  15.02.16 Texuonorust wmammHoctpoeHusi, 22.02.08 Meramtypruyeckoe
MpOM3BOACTBO (MO BHaaM mpousBojacTBa), 23.02.07 TexHuueckoe OOCITY)KUBAaHHE W PEMOHT
JIBUTATENe, cucreM W arperaroB aBromoOwmiei, 15.02.17 MoHTax, TEXHUYECKOE
o0ciyXMBaHUE, SKCIUIyaTalluss U PEMOHT IPOMBIILICHHOr0 000pyIoBaHHs (110 OTPacisaM),
27.02.07 YnpapieHue KayecTBOM MPOIYKIMHU, MPOLeccoB U ycayr (mo otpacisiM), 09.02.07
Nudopmarnmonnsie cuctemsl 1 nporpammupoBanue, 23.02.03 Texnuyeckoe oOCTyKMBaHUE U
PEMOHT aBTOTpaHCHIOPTHBIX cpeacTs / JI. M. Ap3zamackuna, P. K. Anmakaesa ; Ynl'Y, ABTomex.
TEXHUKYM. - 2024, - Heonyb6mukoBaHHBIH pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16473

CornacoBaHo:
I'n. 6ubaroTekaphb / [IeBsikoBa N.H. / | 27.05.2024
JI0/IZKHOCTH COTPYAHHKA HAYYHOI GHO/IHOTEKH (1137 (0] ';Z{' &(}HO 225“ ﬂ’ aara

e ludopmalMiOHHBIE  CHPAaBOYHBIE  CHUCTEMBl  COBPEMEHHBIX  HMH(OPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUM:
1. D51eKTpOHHO-OUOINOTEUHBIE CUCTEMBI:
1.1. Hudponoii obOpazosarensHbiii pecypc [PRsmart : snexTpoHHO-OMONIMOTEUHAss cucTeMa :

caiir / OOO Kommanus «Ait Ilm Ap Memgma». - CapartoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum goctyma: uis 3aperucTpup. mosb3oBareneid. - Tekcr :
AIEKTPOHHBIN.

1.2. OGpasoparenshas miatgopma IOPAWT : oGpasoBaTelbHbIl pecype, 3JEKTPOHHAS

6ubamorexa : caiit / OO0 Dnekrponnoe u3gatensetBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum nocrtymna: st 3aperucTpup. mosib3oBareneil. - TeKCT : 371eKTpOHHBIIA.
1.3. baza pmanHbIX «OnekTtpoHHas Oubmuortexka TexHuueckoro BY3a (OBC «KoHcynbTaHT
CTYAEHTa») : IEKTPOHHO-0MOMMoTeuHas cucreMa : caiit / OOO «IlonuTtexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.4. KoHcynbpTaHT Bpaua. DIeKTpOHHAs MeIUMLMHCKas Oubnuoreka : 6a3a gaHHbIxX : cat / OO0
«BpIcmas mKkoaa opraHu3alyy U YOpaBieHUs 3/1paBooxXpaHeHrneM-KoMIIeKCHbI MeTUITMHCKUNA
KOHCanTHHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mgoctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.5. bonbmmas meguiuHckas OMOJIMOTEKA : DJIEKTPOHHO-OMOMMOTeUHast cuctema : cakt / OO0
«byxkamy. — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: ajist
3apPErUCTPUP. MOJIb30BaTeNEh. — TEKCT : JIEKTPOHHBIN.

1.6. OBC Jlans : snekrpoHHO-OMOMMoOTEeyHas cucrema : cait / OO0 DBC «Jlanp». — CaHKT-
[Terepoypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyma: juis 3aperucTpup.
[I0JIb30BaTENE. — TEKCT : AIEKTPOHHBIN.

1.7. BBC Znanium.com : 31eKTpoHHO-OMOMMoTeuHass cuctema : caiit / OO0 «3HaHUyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum pgoctyma : Ui 3aperHCTpup.
MOJIb30BaTeNel. - TEKCT : AIEeKTPOHHBIN.

2. Koucynprantllmoc [DnekTpoHHBIM pecypc]: cmnpaBo4Has mnpaBoBas cuctema. / OOO
«Koncynbrant [lmtocy - Dnexktpon. naH. - Mocksa : Koncynerantllntoc, [2023].

3. ba3bl JaHHBIX TEPUOJUUECKUX U3TaHUMI:
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3.1. eLIBRARY.RU: nHayunas snextponnas 6ubnamnoreka : cadt / OO0 «Hayunast DnekTpoHHas
bubmuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma : st aBTOpH3.
IIOJIb30BaTese. — TEKCT : 3JIEKTPOHHBIN
3.2. DmnektponHas Oubmmoreka «M3marensckoro pgoma «I'pedbennukoB» (Grebinnikon)
anektpoHHass Oubmmoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOpH3. OJIb30BaTEIIEH.
— TeKCT : 3NEKTPOHHBIN.
4. denepanbHas rocyaapcTBeHHas WHGOpMAIMOHHAs cucTeMa «HanmoHanmbHast 3JIEKTPOHHAS
Ooubnuoreka» : ayekTpoHHas Oubmuoreka : cait / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pexxum goctyna : mus moJsib3oBaTened HaydHoOW OumOimoreku. — Tekcr :
AJIEKTPOHHBIN.
5. Poccuiickoe oOpazoBanue : denepanbhublii opran / yupenaurenb OI'AY «OULTO». — URL:
http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.
6. DnekTpoHHas OubamoreuHas cucrema Yul'V : monynb «nektpoHHas oubmuorexkay ABUC
Mera-ITPO / OO0 «/lata Dxcmpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsI TIOJIb30BaTeNield HaydHOH OMOIMOTEKH. — TEKCT : AJICKTPOHHBIH.

e [IporpammHoe obecrnieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoiiO¢uc CraHngapTHBIIN

CoracoBaHo: / W
Benyumii uHKeHeD / Iypenko [0.B. [ | 27.05.2024

JlomxkHocTs cotpyauka YUTuT [J5(0) TIOJNUCH jara

3.3. Cneyuanvuvie ycnosus ons ooyuarowuxcs ¢ OB3
B cinydyae HeoOXxoauMocTH, 00y4arommMMcest U3 YHcla JIUI[ C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMU
3710pOBBs (110 3asBJICHUIO 00YYAIOIIETrOCs) MOTYT MPEAJIaraThCs OAHU U3 CICAYIOINX BApUAHTOB
BOCTIPUATHSA UH(GOPMALIUU C YIETOM MX WHAMBUAYAIbHBIX CUXO(U3UUECKUX OCOOCHHOCTEH:

— JUIsl TUL C HApYLLIEHUSIMU 3pEHUS: B IEYaTHON opMe yBEeIMUEHHBIM LIPUPTOM; B popme
AJIEKTPOHHOIO JIOKyMeHTa; B (opme ayauodaiina (mepeBoa ydeOHBIX MaTepuanoB B
aynuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBbIE KOHCYJIBTAIUH C
IpUBJICUEHHEM TH(IIOCYPIONIEPEBOAUNKA; MHIUBUIYaIbHBIE 3a/1aHUS U KOHCYJIbTAIHH.

— JUId JHIl C HapyLIeHWSIMM CiIyXa: B Ie4aTHOM ¢opme; B ¢GopMe 3IEeKTPOHHOTO
JOKYMEHTa; BUAEOMATEePHAIIbl C CYOTUTPaMU; MHIUBUAYyAbHBIE KOHCYJIBTAIH C TIPUBJICUCHHEM
CYpJIOTIepEBOJUNKA; UHANBUYAIbHbIE 3aJJaHNUS U KOHCYJIbTALIUH.

— s JUI] ¢ HApyUICHWSMH OIOPHO-ABHTaTENIBHOIO ammapara: B Ie4aTHOW (opme; B
dopMe HSIEKTPOHHOrO JOKyMeHTa; B ¢opMme aynuodaiina; MHIMBUAyalbHBIE 3aaHUs U
KOHCYJIbTaIlIH.

- B ciay4ae  HEoOXOAMMOCTM  MCIOJNIB30BaHMS B ydeOHOM  mpoliecce
YaCTUYHO/MCKIIIOUYUTENHPHO JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OpraHU3amus
pabotsl IIIIC ¢ obywaromumucs ¢ OB3 u nHBanugamMu npenycMaTpUBaeTCsl B AJIEKTPOHHOM
UH(POPMAIIMOHHO-00pa30BaTENBHON Cpefie ¢ YYETOM UX HHIUBHIYATBHBIX TCHXO()HU3MUECKHX
0coOeHHOCTeH.
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4. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIUXCA
Copepxanue, TpeOOBaHUS, YCIOBUS M TOPSAJOK OpPraHHU3alMM CaMOCTOSTENbHON padoThI
o0yyaromuxcst ¢ yuetoM (hopMbl 00ydeHHsT ONPEeNoTes B cooTBeTCTBHH ¢ «IlookeHnem o6
OpraHHU3ali CaMOCTOSITEILHOM pabOThl O0y4YalOIUXCS», YTBEPKICHHBIM YUEHBIM COBETOM

Yal'V (mpotokon Ne§/268 ot 26.03.2019r.).

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA Y ]

KOHTpOHB U OLCHKa peE3YIbTaTOB OCBOCHUA yqe6H0171 JUCHHUITIIMHBI

OCYHICCTBIIACTCA

npernojaBaTeyieM B MPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHH W JabOpaTOpHBIX padorT,

TECTUPOBAHUS, a TaKXKE BBIIOJHCHUS OOYYArONIMMHUCA HWHIWBHAYAIbHBIX  3aJIaHUM,
HUCCJIETOBAHUM.
P e3yJ'II)TaTLI OCHOBHLIe IIoKa3aTeJsin OLICHKHU pe3ym,TaTa CDOpMI)I, METOAbI

(yCBOCHHBIe 3HaHHUA, OCBOCHHBIC
YMEHUA U KOMHeTCHHI/II/I)

KOHTPOJISL M OLICHKH
pe3yapTaToB 00yUCHHS

Y1 - Pemarp 3amaud | -  BBIIONHEHHE  apu(meTrndeckux | Tekymuit KOHTPOIIb:
anreOpsl, Hayaj | JecTBUM Hax uMciaamu, coderas | KoHtpoas HaJ
MaTEeMaTUYECKOI0 aHalIM3a M | YCTHbIE U NUChbMEHHbIE IPUEMBI; BBIIIOJTHEHUEM
TE€OMETPUH - HaXO0XICHHE NpUOJIMIKEHHBIX | IPAKTHYECKUX
Y2 - PemaTh BEpOSITHOCTHBIC | 3HAYEHUN BEIMYMH U IOTPEIIHOCTEH | 3aHATHH, YCTHBIN
Y CTAaTUCTUYECKUE 3a1a4U BBIYHCIICHUS (abcomroTHOM U | o1mpoc, pelIeHue
31 - OCHOBHBIE METO/Ibl | OTHOCUTEILHOMN); 3aja4
anreOpsl, Hayajl | - HAxXOXACHHE 3HAYCHHUA  KOPHI,
MaTEeMAaTHYECKOTO  aHaju3a, | CTCICHH, norapudma, | [Ipomexxyrounas
reOMETPUH; TPUTOHOMETPUUYECKUX BBIPAXKCHUM Ha | aTTECTaLMs:
32 - OCHOBHBIE MeTOJBI | OCHOBE ONPEICICHNS; 3k3aMeH B 1 u 2
TEOPHH  BEPOSTHOCTEH W | NOJIb30BaHNE npuOIMKEHHON | cemecTpe
MaTeMaTHYeCKOM crarucTiky | OUCHKOU MPH MPAKTHICCKUX PpacieTax,

- BBITIOJTHEHHE npeoOpa3oBaHUs
OK 01. Bribapars crocost BbIpaXEHUH, TnpumMeHsas ¢opmynsl, | Habmonenue 3a
PCLICHHA . 3189 | cpgsanmble CO CBOMCTBAMH CTETICHEH, | AESTENHHOCTHIO
MpO(heCCHORATEHOMH JorapumMoB,  TPUTOHOMETPUYECKUX | O0yUaroUIerocs B
ACHATCITRHOCTH GbyHKIH; X0J1e OCBOCHMS
TPUMCHHTCIILHO K- pelieHue palMoOHaNIbHBIX, | 00pa30BaTEIbHON
PASTUAHBIM KOHTCKCTAM MOKa3aTeIbHbIX,  JIOTAPUPMHUECKUX, | IPOTPAMMBI "
OK 02. Hcnonk3oBars TPUTOHOMETPUUECKUX YpaBHEHUH, | HUHTEPIIPETALIUS
COBPCMCHHBIC CPEACTBA | cponammxcs K  JINHEHHBIM U | pe3yJbTaTOB
fioncka, aHaimnsa Y | kBampaTHBIM, a TaKKe aHANOTMYHEIX
MHTCPHpETallnt HEPABEHCTB U CUCTEM,;
HHpopMaLH, M| - mocrpoenme TpadHKOB H3yUEHHBIX
UH(POPMAaLIMOHHbIE byHKL;
TCXHONIOTHM JULA BRIOTHCHIA | _ o yyjcapgye B3aMMHOIO PacrionokeHus
3a1a4y npogeccuoHaTbHON MPSMBIX - IIOCKOCTel B
JIESITEIIbBHOCTH POCTPAHCTRE;
OK 03. [IInanupoBaTh WU | _ peirerye npocTefimx
pean30BbIBaTh COOCTBEHHOE TUTAHAMETPHHEECKUX -
npodeccHonabHoe 1| crepeomerpudeckux 3aja4 Ha
TATHOCTHOC PasBUTHC, | gaxoxenue reOMETPUUYECKUX
TpCAUpUHUMATEIIECKYIO BEeIMYUH (JJIMH, YIJIOB, IUIOIIAICH,
JeSITeNIbHOCTD B | 06BEMOB);
npodeccuoHambHONH  cdepe,
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UCIIONIb30BAaTh  3HAHUS IO
(MHAHCOBOH TPaMOTHOCTH B
pa3IMYHBIX AKUZHEHHBIX
CUTYaIUsIX

OK 04. D¢ dekTuBHO
B3aMMO/ICVICTBOBATh U

pa6OTaTb B KOJUICKTHBE U
KOMaHC

OK 05. OcCylecTBIsATh
VCTHYIO ¥ MHCHMEHHYIO
KOMMYHUKAITHIO Ha
roCyJapCTBEHHOM SI3BIKE
Poccuiickoit  denepanuu ¢
y4eToM ocoOeHHOCTeH
COITMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

OK 06.
rpak 1aHCKO-
MaTPUOTUYECKYIO
JIEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJCHHE Ha
OCHOBE TpaJIULIMOHHBIX
00I1IeYEeI0BEYECKUX
IIEHHOCTEH, B TOM YHCIE C
y4eTOM rapMOHHU3ALUHI
MCKHAIIMOHATBLHBIX Hu
MEKPETUTHO3HBIX
OTHOIICHUH,
CTaH1apThI
AHTHUKOPPYILIMOHHOTO
MOBEICHUS

[IposiBisTH

IIO3HUIIHIO,

IMPUMCHATH

OK 07. CopelicTBOBaThH
COXPAaHEHUIO  OKpYXarolleu
cpenbl, pecypcocOepexeHuto,
MPUMEHSATH 3HAHUS 00
W3MEHCHUU KJIMMara,
MIPUHIUIIBI OepeKIMBOTO
MpOU3BOJACTBA, A(PPEeKTUBHO
JIeMCTBOBATH B
YPE3BBIYANTHBIX CUTYAITUSIX

- BEBIIIOJIHEHHE NeUCTBUA HaJ
BEKTOPaMH,

- HAXOXICHUE MPOU3BOIHON (YHKIINH;
- HUCCIIEIOBAHUE byHKIII u

MOCTPOEHHE I'PaUKOB;

- HaxOXJECHHE HEOIPENEICHHbIX U
ONPEIETICHHBIX HHTErPAJIOB

- pelienue IIPOCTEUIINX
KOMOMHATOPHBIX 3a/1a4;

- BBIYMCIIEHUE BEPOSTHOCTH COOBITHI

-OCHOBHbIE IIOHATHS W  METO[BI,
HCIOJIb3YEMBIE TPU MPeoOpa30BaHUU U
BBIYMCIICHUH pa3IMYHBIX
anredpanvyecKux BHIPAKEHU;

- OIpeAeNieHUe YHMCIOBOW (PYHKIIMH,
CrocoObl  3aJaHUs W OCHOBHBIE
CBOicTBa (pyHKIINH;

- OCHOBHBIE CIIOCOOBI U  METOAbI
pelieHus paloHaIbHbIX,
MOKa3aTeIbHbIX,  JIOrapu(MHUUYECKUX,
TPUTOHOMETPUUECKUX ypPaBHEHUH U
HEPaBEHCTB;

- OIIpEICIICHUE MPOU3BOIHOMN
¢byHkuu, €€ TreoMeTpuYeckKuii u
(bU3NYECKU CMBICIT;

- rpaBuia u dbopMyIibL
muddepeHpoBanus GyHKINHI;

- THOHSATHE OINPEIECICHHOr0 MHTErpaa,
€ro  IeOMETPUYECKHMH  CMBICI H
CBOMCTBA;

- OCHOBHBIE€ MOHATUS KOMOWHATOPUKU
U TEOPUH BEPOSITHOCTEN;

- aKCHOMBI U TEOPEMBI CTEPEOMETPUH;

- OIIpeNIeIIEHUE 5 CBONCTBA
IMPOCTPAHCTBCHHBIX TEII: IMPU3MEI,
rapajuienenuIe1a ,JIMPaMU/Ibl,

LHWIMH]Ipa, KOHYyCa, [1apa;

- (hopMyIbI JUIsS BBIUKCIIEHHS 00BEMaA U
IJI0LIAIN MTOBEPXHOCTH
TE€OMETPUUYECKUX TeT

Pazpabotunk

IIpenogaBarens Ap3amackuua JI.M.

Dopma A

ctp. 23 u3 23




