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Yarikosckuit 2026

1. OBILAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI TV CIHUILIAHBI

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:

Oo6meobpazoBatenbHas auciumnHa COQO.04 Martematuka  sSBISETCS 00sI3aTEIBHOMN
4acThl0  00IIe00pa30BaTENbHOTO IMKJIA OCHOBHOM  00pa3oBaTeNbHOW  MpOrpamMMbl B
cootBercTBUHU ¢ ®I'OC CIIO no crenmansaocTu 49.02.02 AnantuBHas ¢pu3ndeckas KyJibTypa.

JucuunimHa y4acTByeT B JOPMUPOBAHUU OOIIEH KOMITETEHINH:

OK O0l. BpiOupare cnocoObl pemeHus 3amad  NpodecCHOHANBHOW ACATEIHPHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM;

1.2. ]_le.ﬂb ! IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

Conepkanre mporpammbl  obmeodpaszoBarenbHor aucnumuiiael CO0.04 MaremaTuka
HAIPAaBIIEHO HA JIOCTIKEHUE PEe3yJIbTAaTOB €€ U3yueHHUs: B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC
COO c yuerom npodeccuonansHoit HanpasneHHOCTH PI'OC CIIO no cnenuansHocTH 49.02.02
AnanTuBHas Gundeckas KyapTypa.

B paMKax IporpaMMbl y‘le6HOI7I JUCHUITIINHBI O6y‘IaIOH_[I/IMI/IC$I OCBanMBArOTCA YMCHUA

Y 3HAHUS:
Kon [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHIINHU OO0mue JucuurnnunapHbie
OK 01. B uacmu mpyoosoeo eocnumanus:  11pg1 Bragenue MeTozaMH
- TOTOBHOCTDL K TPYAY, OCOSHAHNUC | ;1qya3aTenbeTB, aNrOPUTMAMH  PELICHHUS
TICHHOCTH MACTCPCTBA, | 3anau; yMeHue bopmMynupoBaTh
TpyAOMIOOHeE; OTIpesieTIeHNS, AKCHOMBI

- TOTOBHOCTh K  aKTHUBHOM
ACATCIIBHOCTHU TEXHOIOTUYECKON M
COLMAJIbHON HalpaBJIEHHOCTH,
CIIOCOOHOCTh WHULMUPOBATH,
IUIAHUPOBaTb U CaMOCTOSITEIILHO
BBITIOJIHATD TaKYIO JCATCIbHOCTD,

U TEOpPEMBbl, MPUMEHATh HX, MPOBOJUTH
JIOKa3aTeIbHbIE PACCYXKICHHS B XOHe
peleHus 3aa4;

I1P62. YMmeHue onepupoBaTh MOHATHIMMU:
CTETeHb YHUCIIa, JorapumM yucia; yMeHHue

BBIITOJHATH ~ BBIYMCIIEHHE  3HAYCHHI
" MHTEPEC K pasiMaHbIM chepam npeobpasoBaHus  BHIPAKEHUH  CO
MPOGECCHOHANBHON JEATCNBHOCTH,  (poraron o u norapudmMam,
Osnadenue YHUBEPCATLHBIMU - 1he06pasoBanus  APOGHO-PAIIMOHATBHBIX
yqevéybmzu NOSHAGAMENBHOIMU 110 vy
Oeticmeusmu: [TP63. YMmeHue ornepupoBaTh MOHATHIMHU:
51) 0a3oBbIE JIOTHYECKHE pAIOHATBHEIE, HPPALHOHATBHEIE,
ACUCTBUA: IOKa3aTeIbHEIE, CTCICHHBIE,
- CaMOCTOSTEIILHO

JOTapu(PMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHHsI U HEPABEHCTBA, MX CHCTEMBI;

[1P64. YmeHnue ornepupoBaTh MOHATHIMHU:
byHKIHA, HenpepbIBHAs byHKLHSA,
MIPOU3BOJIHAS, nepBooOpasHas,
OTpeieIeHHbIN MHTETpa; yMEHHue
HAXOJUTh TIPOM3BOJHBIC AJIEMEHTAPHBIX
byHKUIMH, UCTIONb3YS CIpaBOYHBIC
MaTepHalbl; UCCIel0oBaTh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTb,

(bopMynHpOBaTh M aKTYaJIN3UPOBAThH
npobjemMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIN
OpU3HAK WO  OCHOBAaHUS  JUIs
CpaBHEHHMs,  KiIaccupuKauu U
00001IeHHS;

- OIPEIENATh LEeU AATEIbHOCTH,
3aJaBaTh apaMeTpbl U KPUTEPHH UX
JOCTH)KEHUS;




- BBIBJIAATH 3aKOHOMEPHOCTH H
IMPOTHUBOPCUUA B PACCMATPUBACMBIX
SABJICHUSAX,

- BHOCUTh  KOPPEKTHUBBI B
NeSITeTTbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OLICHUBATh PUCKU  TOCJICICTBHI
JESITEIIbHOCTH;

- pa3BUBAThH KpEaTUBHOE
MBIIICHHE npu peIICHUH
YKHU3HEHHBIX Tpo0IeM

0) 6a30BBIC  HCCIIEIOBATEIHCKUE
IICUCTBU:

- BJIaACTh HaBbIKaMH y‘-ICﬁHO-
HCCHGHOB&TGHBCKOﬁ u HpOCKTHOﬁ

JesATeTbHOCTH, HaBBIKAMU
paszpelnieHus mpoodeM;

- BEISIBIISITH MPUYUHHO-
CJIEICTBEHHbIE CBSI3U u
aKTyaJlu3UpOBAaTh 3azauy,
BBIJIBUTATh TUIIOTE3Y €€ PEeIIeHUs,
HAXOJHTh apryMEHTBI TUIS
JI0Ka3aTenbCcTBa CBOUX

YTBEPXKICHHI, 33]]aBaTh MapaMeTphI
U KPUTEPUU PEIICHHSI,

- AQHAIM3UPOBATH TMOJYYCHHBIC B
XO0JIe PeUICHUS 3a/1a4il PEe3yJIbTaThI,
KPUTHYECKH OIICHUBATh 1704
JIOCTOBEPHOCTh,  IIPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMeTh TEPEHOCUTHh 3HAHUS B
MO3HABATENIbHYI0 U TMPAaKTHYECKYIO
001aCTH >KU3HEICATEITIEHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00J1acTell;

- BBIABHUTI'AaTh HOBBIC nacu,
npeajiaratb OpUTrMHAJIbHBIC
noaAXO4bI )51 PCLICHUAA, u

CIIOCOOHOCTh MX MWCIOJIB30BAaHUSA B
O3HABaTEJIbHOM H  COLHUAIBHOU
MIpaKTHUKE

HaXOIUTh HanOOJIbIIINE
U HAaUMEHBIIME 3HAYCHHUS (DYHKIIMIA;
CTPOUTh  TIpaHUKH  MHOTOWICHOB  C
HCIIOJIb30BaHHEM amnmapara
MaTEMaTHYECKOTO aHalu3a; MPUMEHAThH
MPOU3BOMHYIO TIPH  PEIICHUW  3ajad
Ha  JIBIDKGHHE;  pelmaTh  MPaKTHKO-
OpUEHTUPOBAHHBIC 3a7a4u

Ha HauOOJIbIINE U HAUMEHbIINE 3HAUCHMS,
Ha HAaXOXJEHHE IyTH, CKOPOCTH U
YCKOPEHHS;

ITP65. YMmeHue onepupoBaTh MOHATHIMMU:
panuoHanbHas (YHKLUSA, IMOKa3aTeIbHAas

byHKIHS, cTeleHHas byHKIHS,
JorapupmMuIecKas GyHKIMS,
TPUTOHOMETPHUYECKHE GbyHKIMH,
oOpatHble (DYHKIHMH; YMEHUE CTPOUTH
rpaduku M3YYEHHBIX byHKIUH,

UCIIOJIb30BaTh TpauKu TpH H3yYSHUH
NpOIECCOB M 3aBUCUMOCTCH,  IpH
pelIeHnH 3aJad U3 JPYruX Y4eOHBIX
NPEMETOB M 3aj]ad M3 PEaIbHOW KH3HH;
BEIpaXaTh  (QOpMyJlaMHd  3aBHUCHMOCTH
MEX/y BEITUYHMHAMMU;

[1P66. YMenue pemarbh TEKCTOBBIE 3aa4n
pa3HBIX TUMOB (B TOM YHKCIJIE HA MIPOIEHTHI,
IO W YacTH, Ha JBIKEHHUE, paboTy,
CTOMMOCTh TOBAapOB M YCIYT, HaJoOTH,
3aJ1aud U3 00JIaCTH YIPABICHUS JTUIHBIMU
U ceMeilHbIMU (DUHAHCAMU); COCTaBISTh
BBIDQXCHUS, YpPaBHCHHS, HEPABEHCTBA U

UX CHUCTEMBl II0 YCIOBUIO  3aJauH,
UCCIIEIOBaTh IIOJIy4YEHHOE pelIeHHEe |
OLICHMBATh MPaBJON0100HOCTh
pe3yJbTaToB;

ITP67. YMmeHue onepupoBaTh MOHATHAMM:
cpenHee  apudMeTHUeCKoe,  MeAHaHa,
HauOoJplllee W HaUMEHbIee 3HaueHUs,
pa3Mmax, JTUCTepCus, CTaH/IapTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMEHHE
U3BJIEKATD, UHTEPIPETUPOBATH
uHpOpMaLHUIO, IIPE/ICTAaBICHHYIO B
Tabinuax, Ha JaMarpamMmax, rpadukax,
OTPaXKAIOIIYIO CBOWCTBA  pealbHbIX
MPOLECCOB U  SIBICHUN; TPEACTABIAThH

uH(pOpMAIIMI0O C TOMOIIBI0 TaOMUIl U
JMarpamMM; HCCIIeIOBaTh CTAaTUCTHUECKUC
JIaHHEBIE, B TOM qucie
C MPUMCHEHHEM TpapUIECKUX METOJOB U
AIIEKTPOHHBIX CPE/CTB;

[TP68. YMenne onepupoBaTh MOHATHSIMU:




CITy4alHBIN OTIBIT
UM ciydailHoe CcoObITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBHIYUCIIATH
BEPOATHOCTD C HCII0JIb30BaHUEM
rpadUyecKkux  METOJIOB; IIPUMEHSATH
GOpMyIIbI  CIOKCHHSI W YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U
(bopMyIIBI IPU pelIeHUN 3a/1a4; OLICHUBATh
BEPOSITHOCTH peanbHbIX COOBITHI;
3HAKOMCTBO

CO CIydYallHBIMU BEJIMYMHAMH; YMEHHE
IPUBOJUTH NPUMEPHI MPOSABICHUS 3aKOHA
00IBIINX qyucen B MPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PGY. Ymenue ornepupoBaTh MOHATHIMHU:
TOYKa, NpsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBIA  YIOJ, CKpEUIMBAIOIIHUEC
psIMbIE, NapajieIbHOCTb U
NEPIEeHIUKYJIIPHOCTD MIPSIMBIX
U IUIOCKOCTEH, Yroa MexXH1y HNpsSMbIMH,
yroil MEXIY IpsAMON
U IJIOCKOCTBIO, YTOJI MKy TIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH,
paccTostHUE MEXAY MPSAMbBIMU, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; yMEHHE
UCIIOJB30BaTh TIPU  PELICHUM  3a1ad
U3YYEHHBbIE (baKThbI u TEOPEMBI
IUTAHUMETPHY; YMEHHE OLICHUBATH
pa3Mepbl 00BEKTOB OKPY>KAOIIEr0 MUPA;
I1P610. YMenue OIIEpUPOBATh
MNOHSATUSIMM:  MHOTOTPaHHHMK, CEUEHHUE
MHOTOTpaHHMKa, Ky0, Napajienenumnes,
Ipu3Mma, nupamua, ¢durypa u
MIOBEPXHOCTb BPALIEHUS, HWIMH]IP, KOHYC,
map, cdepa, ceueHus: pUrypsl BpalieHus,
IJIOCKOCTB, Kacaroascs cepsl,
LHWIMH]IpA, KOHYCa, IJI01Ab
MIOBEPXHOCTU MUPAMHUJIBL, MPU3MBI,
KOHyca, LWIUHApa, IUIomanb cdepsl,
o0BbeM KyOa, IIPSIMOYTOJIBHOTO
napajuiefienunesa, MUPaMUbl, TPU3MBL,
LWIMHIpa, KOHyca, Ilapa; YMEHHUE

n300paxarb MHOTOTpaHHUKHU
U TTIOBEPXHOCTH BPAIICHUS, UX CEUYEHUS OT
pyKu, C IIOMOIIBIO YECPTECIKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB;
YMEHHE pacro3HaBaThb CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE paclo3HaBaTh
NPaBUJIHHBIE MHOTOTPaHHUKH;

[1P611 YMmeHue onepupoBaTh HOHSATHSIMHU:
JIBU)KEHUE

B MPOCTPAHCTBE, NOJOOHBIE (QHUIYypHl B




MPOCTPAHCTBE; HCIOJIB30BATh OTHOILIECHUE
oA  MOBEPXHOCTEH U 00BEMOB
MoA0OHBIX (pUTYp TP pEIICHUH 3a/1a4;
[1P612. YmeHue BBIUUCIISTh
reOMeTpUYECKUE BEIUYMHBI (JUIMHA, Yrod,
I0MIa/1b, 00BEM, IIOMIAAb ITOBEPXHOCTH),
UCIIONB3YSl  MU3y4YeHHbIe  (GOpPMYyIBl U
METO/IBI,

I1P613. Ymenue ONepUPOBATH
MOHATHSIMH:  TPSIMOYTOJIbHAS ~ CHUCTEMa
KOOpJMHAT, KOOPJIMHATHl TOUYKH, BEKTOP,
KOOPIUHATHI BEKTOPA, CKaJISIpHOE
MIPOU3BE/ICHUE, YTOJI MEXAYy BEKTOpaMu,
CyMMa BEKTOpPOB, MPOU3BEICHUE BEKTOpa
HA YHCIIO; HAXOAUTh C  IOMOIIBIO
W3YYCHHBIX dbopmyi KOOPIUHATHI
CepeIUHBl OTPE3Ka, PACCTOSHUE MEXKIY
JIBYMsI TOUKaMU;

[1P614. Ymenne BmIOUpaATh MOAXOSIIHUMA

H3y‘leHHLIﬁ METOL
i1 pelICHUA  3a4add, pacClioO3HaBaThb
MAaTEMATUYCCKUC q)aKTBI

Y MAaTeMAaTHYECKUE MOJCIIH B IPUPOIHBIX
U OOILECTBEHHBIX SIBJIECHUSIX, B UCKYCCTBE;
yMeHUue IIPUBOANTH IIPUMEPBI
MaTE€MaTUYECKUX OTKPBITUI POCCUNCKOU U
MHPOBOM MaTeMaTU4ECKON HAyKH.

2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O6beM yueOHOM TMCUMILIUHBI U

BHU/IbI YUeOHOI1 padoThI

Ne Buowt yuebnou desmenvnocmu Obvem yueonsix sanamu
1 cem. 2 cem. 6cez20
1  VwueOHble 3aHATUS 62 160 222
11 Jlexkuum - - -
1.2 IlIpaxkTuueckue 3aHATHUS, TaOOPATOPHOE 3aHITHE,
CEMHUHApHI / B T.4. B (OpME MPAKTUICCKOI 62 160 222
MOATOTOBKH
2  CamocrosTenbHas padoTa / B TOM YHCIe
BBINOJIHEHHE KYpPCOBOTO POeKTa (paboThl), - 10/6 10/6
MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTaIH
3 | IIpomexyTouHas aTTecTanus — 3a4eT C OLEHKON + +
— DK3aMeH + +
4  Bcero akaJleMUYeCKHX YacOB 62 170 232




2.2. TeMaTH4eCKUH IUIAH U COIEP:KAHUE TUCIUIIIHHBI

2.2.1 TemaTHYeCcKHH IJIaH

Buowl yuebnoii desmenvrocmu

6 yacax
Vuebnuvie zansmus %
Ilpakmuueckue S 3
g 3AHAMUA, § g
S nabopamophule % 2
3 3aHsamue, R 2
§ Haumenosanue pa3()eﬂ06 u mem ducuunﬂuﬂbl = cemurapbsl § g
B S N 3 3
R S =3 3 § 2
S S &858 S N
3 TIs § 0 8
8 58 § &
. §% 8
28
1 cemecTp
Paszpnen 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM 18 18
IIKOJIbI
11 Ilenp u 3amaud MaTeMaTHUKH TIPH OCBOCHHHU 5 9
CTIEUATBHOCTH.
1.2 Yucna u BeruucicHus 2 2
1.3 ToxzaectBa M TOXIECTBEHHBIE MPEOOPA30OBAHMUSL. 4 4
YpaBHEHHUs 1 HEpABEHCTBA
1.4 TIpoueHTHbIE BBIYMCIEHUS B MPOGECCHOHATIBHBIX 4 4
3agadax
1.5 TlocnenoBaTeabHOCTH U IPOTPECCUU 2 2
1.6 ®yHKIMH U TpaQuKH 4 4
Paspnen 2. Crenenu n kopHu. CteneHnas, 42 4 42
NMOKa3aTeJbHas U Jorapupmudeckass QyHKUMHU
2.1 Apudmernyecknii KOpeHb N—OH CTENICHH 4 4
2.2  Crenenu. CrangapTtHas popma 3anmucu 4 4
JIEWCTBUTEIILHOTO YHCIIa
2.3  CrenenHas QyHKIUSA 2 2
2.4  VppanmoHaibHbIE YDaBHEHHUS U HEPABEHCTBA 6 6
2.5 TlokasaresnbHble ypaBHEHUS U HEPABEHCTBA 6 6
2.6 Jlorapugm uncia. CoiicTa JlorapumMoB 6 6
2.7 TlokazarenbHas
u norapudmMudeckas GyHKIMA, ypaBHEHUS, 8 8
HEpaBEHCTBA
2.8 Jlorapumsl B mpupojie U TEXHUKE 4 4 4
2.9 IlpumeHeHUE ypaBHEHHIA, CHCTEM H HEPABEHCTB 2 5
K PELICHHIO 3a/1a4
Pazgen 3. IlpsaMble W IJIOCKOCTH B NPOCTPAHCTBE. 30 6 30
KoopanHaThl 4 BeKTOPBI B IPOCTPAHCTBE
3.1 TloBTOpeHHe MIaHUMETPHH. 2 2
Bcezo akademuueckux uacoe 3a 1 cemecmp 62 4 62

2 cemecTp

6




3.2 OCHOBHBIC TIOHITHS CTEPEOMETPUN 2 2
33 IlpsMble ¥  IUIOCKOCTH B  IIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX, NPAMONW MU IIOCKOCTH, 6 6
IIJIOCKOCTEN
3.4 TlepneHIUKYIIPHOCTH MPSMBIX M INIOCKOCTEH 4 4
3.5 Vel MeXIy IPSIMBIME U IFIOCKOCTSIMU 4 4
3.6 KoopauHatel 1 BEKTOPHI B IPOCTPAHCTBE 4 4
3.7 TlpsiMbIe ¥ TUIOCKOCTH B MPAKTUYECKUX 3a/1a4ax 6 6
3.8 Pemenne 3amau. [IpsMble ©  IJIOCKOCTH, 2 2
KOOP/AMHATBI U BEKTOP
Pasznen 4. OcHoBBI TPUTOHOMETPHH. 26 26
Tpuronomerpuuyeckue GyHKuuu
4.1  OCHOBBI TPUTOHOMETPUHU 6 6
4.2 OcHOBHBIEC TPHTOHOMETPHUYECKHE TOXKIECTBA 6 6
4.3 TpuroHoMmeTrpuyeckue (QyHKIUH, UX CBOWCTBA WU 4 4
rpaduku
4.4  TpuroHOMETpUYECKHE YPaBHEHUS M HEPABEHCTBA 6 6
4.5 Hcnonp3oBaHue TPUTOHOMETPUU B 2 6
npodeccHOHATTLHON cdepe
4.6 Pemienue 3a/1a4 TPUTOHOMETPUHN 2 2
Pa3nen 5. MHOTOorpaHHMKH M TeJia BpamieHust 34 34
5.1 MHororpaHHUKH 8 8
5.2 [IpaBuibHbIC MHOTOI'PaHHUKH. [Tnomanp 5 5
MIOBEPXHOCTH MHOTOTPaHHUKOB
5.3 Tena BparieHus 8 8
5.4 OOBEMBI U TUIOMIATN TTOBEPXHOCTEH TEJ 6 6
5.5 Jlpmxkenne B  mpoctpaHctBe. CedeHus U
KOMOMHAIMM  NPOCTPAHCTBEHHBIX  QuUryp B 4 4
PO ECCUOHAIBHBIX 3a7a4ax
5.6 Pemenne 3amau. MHOrOrpaHHMKM W  Teja 2 5
BpalleHUs
Pa3nea 6. [Ipon3Bognas u neppoodpasHasi pyHKuMu 50 50
6.1 MOHOTOHHOCTh M AIKCTpeMyMbI (DyHKIHH. TOUKH 2 8
JKCTpEMyMa
6.2 TlonstTme HempepelBHOCTH (GYyHKIUU. MeTox 5 8
UHTEPBAJIOB
6.3 TlpomsBognas. ['eomerpuueckuii u QUINIECKUI 10 4
CMBICJI IPOU3BOTHON
6.4 MoHOTOHHOCTH GYHKINU. TOYKH IKCTpEMyMa 6 4
6.5 Haubospiee n HaMMeHbIIee 3HAYCHUS PYHKITUH 6 6
6.6 HaxoxaeHwe  ONTHUMAalIbHOTO  pe3yiabTaTta C 6 4
MTOMOUIBIO0 TPOU3BOJHON
6.7 TlepBooOpa3Has QyHKIHH 6 6
6.8 TIlmomane kpuBOJMHEHHOW Tpanenuu. Dopmyrna 6 4
Herotona — Jlelibauna
6.9 IlpuMmeHeHWE TIPOM3BOAHON H TEPBOOOPA3HOM 2 4
GbyHKIIUN
Paznen 7. DiaeMeHTHI TeopuH BepoOSATHOCTell M 2 2%
MaTeMaTH4YeCKOi CTATUCTUKH
7.1 TIlpencraBineHue  JaHHBIX W OINHKCATENIbHAs 4 4

CTaTUCTHUKaA




7.2  Ciygaitable coObITHs. Oniepanuu HaJ COOBITUIMU

7.3 BeposITHOCTH B PO(ECCHOHATBHBIX 3a/1a4ax

7.4 DjaeMeHTBhl KOMOMHATOPUKH

7.5  Cepun mocienoBaTeIbHbIX UCIIBITAHUI

7.6 CnyvaiiHple  BeIWYMHBI ¥ pacHpenesieHUs.
MareMaTnueckoe 0KMIaHNUE CIy4aliHON BEJINYUHBI

N N DM
A NP DS

7.7 3akoH 0oibIIMX yncel. HenpephlBHBIC clydaiiHbIe
BEJIMYHHBI (pacnpenenenus) HopwmansHoe 2 2 4
pacnpezeneHue

IIpome:xxyTouHasi aTTecTamusi - IK3aMeH 6 6 6

Bcezo akademuueckux uacoes 3a 2 cemecmp 160 22 10 166

Bcero akageMu4ecKHuX 4acoB 122 22 10 232

2.2.2 Copep:xkanue QMCUMILIMHBI

No

nemabwl

Cooepoicanue yuebHoeo mamepuania

1 cemectp

Pazoen 1.

Hogmopenue Kypca mamemanuxu OCHOBHOUL UIKOJIbL

11

Tema Ue]lb U 3a0a4u Mamemamuxu npu oC60€HUU cneyuailbHoCniu.

Hpakmuqecme 3auamue 1. ]_IGJH) U 3aJa4u MATCMAaTUKUW 1pU OCBOCHHU
crnenuaibHOCTU. ba3oBbie 3HaHUS U YMCHHSA IO MATECMATUKE B HpO(bGCCHOH&JIbHOfI n
B IIOBCCIHEBHOM JCATCILHOCTH. MHO)KGCTBO, ornepanyvu HaJd MHOXCCTBAMU.
HI/IanaMMH Sﬁnepa—BeHHa. Hcnonb3oBanue TCOPCTUKO-MHOXKXCCTBCHHOI'O allllapaTa
AJIg OIMMKUCAaHUA PEAJIbHBIX ITPOLECCOB U SIBIICHUI B HpO(i)CCCHOHaHBHOﬁ JACATCIBHOCTH,
Ipu pEHICHUU 3aJad U3 APYTUX IOUCHHUILIHNH. OHpeI[CJ'ICHI/IC, TeOpEeMa, CICACTBUC,
J0Ka3aTCIbCTBO.

1.2

Tema Yucna u eviuucienus

Ipaxmuueckoe 3anamue 2. HarypanpHele u nensle yucna. [IpusHaku nenumoctu
nensix 4yucen. PanuonanbHbie uucia. OOBIKHOBEHHBIE M JACCATHYHBIC ApOOH,
IIPOLICHThI, OECKOHEYHbIE NepuoauYecKue IpolOu. Apudmernueckue omnepauuu c
paloOHAIbHBIMU YHUCIIaMH, peoOpa3oBaHUs YU CIIOBBIX BBIPAKCHUI.
JencrBurenpHble  4ucia.  PanMoOHampHblE M UPpPALMOHAIBHBIE  YHUCIA.
ApudmeTrrueckue Omnepalud ¢ JIeUCTBUTENbHBIMM uuciaamu. [IpuOnmxéHHbIe
BBIUHCIICHNS], TPaBUJIA OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BBIUYMCICHUN.

1.3

Tema Tootcoecmea u moorcoecmeentvle npeobpasoeanus. Ypasnenus u Hepagencmea

Ilpakmuyeckoe 3anamue 3.  ToxaecTBa M TOXIECTBEHHBbIE IPeoOpa30OBaHUS.
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEpBAIOB. Penienne nenabix U ApoOHO-PAlMOHATBHBIX YPAaBHEHUH U HEPABEHCTB.

Ilpakmuueckoe 3ansmue 4. IlpuMeHEHHEe ypaBHEHUN M HEPABEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3ajiad U 337a4 U3 Pa3MUUHBIX o0jacTeil HayKu U peajbHOM KU3HHU.
CucreMbl M COBOKYIHOCTH pPAallMOHAJIBHBIX YPaBHEHHU W HepaBeHCTB. CHCTEMBI
JUHENHBIX ypaBHEHUH. PeleHne mNpUKIagHBIX 3a7ad C IIOMOIIBI0 CHCTEMBI
JIMHEWHBIX YPABHEHUM.

1.4

Tema HpoueHmele B6blYUC/IEHUS 6 npOd)@CCUOHClﬂbelX 3a0avax

Ilpakmuuecrxoe 3aumsamue 5. llpuMeHeHme npoOeld W TPOLEHTOB ISl PEHICHUS
NPUKIAIHBIX 3a7ad M3 pa3IUYHBIX OTpaciied 3HAHUW U PeaTbHON KU3HH.
[TpubmmxEHABIC BRIYMCIICHHMS, TIPABIIIA OKPYTIIEHHUS, TPUKHUIKA U OIICHKA PE3yIbTaTa
BBIYMCIICHU.

Ilpakmuueckoe 3ansmue 6. PazHple ctocOOBI BEIYUCICHUS MPOIIEHTOB. [IpolieHTHBIE
BBEIYHCIICHHS B MPOQECCHOHANBHBIX 3anadax. [[puMeHeHrne ypaBHEHUN 1 HEPABEHCTB
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K pEUIeHHI0 MaTeMaTHMYeCKHUX 3aJady M 3ajad M3 pa3IMyHbIX oOjacTeil HayKu U
pEaTbHON KU3HU.

Tema [locnedoeamenvrocmu u npozpeccuu

1.5

Ilpakmuueckoe  3anamue 7.  llocnemoBaTenbHOCTH,  CIIOCOOBI  3aqaHUS
nocieaoBareabHocTell. MOHOTOHHBIE IOCJIEOBATEILHOCTU. ApH(pMeTHYECKas U
reoMeTpUUYecKass  NIporpeccur. becKkoHeYHO  yObIBaroIIas  TeoMeTpHUYecKas
mnporpeccusi. CymmMa O€CKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM MPOTrPECCHH.
dopMyna CHOXKHBIX TpOLEHTOB. lcnonb3oBanue mnporpeccuud i pelIeHUs
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

Tema @yuxyuu u epaguxu

1.6

Ilpakmuueckoe 3anamue 8. @OyHKIUsA, crnocodbl 3amanus Gyakouu. ['padux
¢ynkuuu. BzaumHo oOpatnbeie ¢yHkimuu. OO1acTb ONpeAeTeHHs W MHOXKECTBO
3HaueHnit ¢yHkuun. Hymu ¢ynkmuu. [TpomexxyTku 3HakornocTosHCTBAa. YETHBIC M
HEYETHBIC PYHKINH.

IIpaxmuuecroe 3anamue 9. KoutponbHas pabota no pasaeny 1. BxoaHoit KoHTpoIb

Pazoen 2.

Cmenenu u KOpHU. Cmel’leHHCl}l, nokasamejbHaAa u ﬂOdeu¢Mull€CKaﬂ @yHKl/ﬂ/ll/l

2.1

Tema Apugpmemuueckuii KopeHb N—otl CmeneHu.

Ipaxmuueckue 3anamus 10-11. Apudmernyeckuil KOpeHb HATYpaJTbHON CTENEHHU.
JlevicTBus ¢ apu(METHUECKUMHU KOPHSIMU N—OW CTETICHHU.

2.2

Tema Cmenenu. Cmanoapmuas popma 3anucu 0eticmsumenbHo20 YUcid

Ipakxmuueckoe 3anamue 12. CteneHb ¢ LenbIM Noka3atesneM. CtanaapTHas gopma
3amicH JICMCTBUTENBHOTO 4YHcia. lcmonb3oBaHue mNoaXonsiieil (opMbl 3amucu
JCWCTBUTENFHBIX YHUCEN JUISl PEIICHHs] MPAaKTHYECKUX 3aJad M IPeICTaBICHHUS
TaHHBIX.

Ipakxmuueckoe 3ansamue 3. CTeneHb ¢ pallMOHAIbHBIM TNOKa3aTesneM. (CBoiicTBa
crenienu. [IpeoOpa3oBaHue BBIPAKEHUN, COJEPKAINX CTEMEHU C PAMOHAIBHBIM
MTOKA3aTEeJIeM.

2.3

Tema Cmenennas ¢pynkyus

Ilpakmuyeckoe 3anamue [4. CreneHHas (QYHKIMS C HaTYpalbHBIM M LEJIBIM
nokasaresnem. E€ cBolicTBa u rpaduk. ColicTBa U rpa@uK KOpHS N-0Oi CTENEHU

2.4

Tema Hppayuonanvhvie ypasHeHus u HepaseHcmea

IIpaxmuueckoe 3anamue 15. Penienrne npocTelInX UppallMOHAIbHBIX YPAaBHEHUH.

IIpakmuyeckoe 3anamue 16. Permenne npocTeiinx nppaoHaIbHbIX HEPABEHCTB.

IIpaxmuueckoe 3anamue 17. Penienne uppalioHaIbHbIX YPaBHEHUI U HEPABEHCTB.

2.5

Tema IlokazamenvHole YPABHEHUA U HepABeHCNMBA

IIpakxmuueckoe 3anamue 18. Penienne NpocTeNInX Moka3aTeabHbIX YpaBHEHUI.

Ilpaxmuueckoe 3ansmue 19. PemieHre NpoCcTeNMX NOKa3aTEIbHbIX HEPABEHCTB.

Hpaxmuqecxoe sansmue 20. PellieHre noka3aTeabHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

2.6

Tema Jloeapughm uucna. Ceoticmea nocapugmos

Ipaxmuuecroe 3anamue 2 1. Jlorapudm uncna. OCHOBHBIE CBOHCTBA JIOTapu(MOB.

IIpakxmuueckoe 3anamue 22. JlecaTHUHbIE U HATYpAJIbHBIE JOTapu(MBI.

Ilpakmuueckoe 3anamue 23. IlpeoOpazoBaHue BBIpRXKEHUH, coJepXKaIIuX
JIOTapU(PMBI.

2.7

Tema [loxazamenvhas u n1o2apugmuueckas OyHKyuu, ypasHeHus, Hepagencmea

Ilpakmuyeckoe 3anamue 24. IlokazaTenpHass W Jorapupmuueckas (QyHKIHMH, HX
CBOMCTBA U IrpauKH.

IIpakmuyeckoe 3anamue 25. Permenne npocTelmmx JorapuMHUUECKUX ypaBHEHUH.

IIpaxmuueckoe 3anamue 26. Penienrne npocTeHInX JorapupmMrUIeckux HepaBeHCTB.

IIpakmuyeckoe 3anamue 27. Pemenne norapu)MU4eckux ypaBHEHUN U HEPaBEHCTB.

2.8

Tema Jloeapughmver 6 npupooe u mexnuxe

Ilpakmuueckoe s3anamue 28. ITlpumenenue norapudma. HWcropuss pa3BuTus
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MareMatuku. JlorapudmMuueckas cupaib B mpupoje. Ee maremaTuieckue CBONCTBA.
Hcnonb3oBanue rpadukoB QyHKIHHA 1715 UCCIICAOBAHUS MPOIIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BO3HHUKAIOT MpU PEUICHUHM 3a/Jad M3 Pa3IMyHbIX obyiacTell HaykKu U
pEaTbHON KU3HU.

Ilpakmuueckoe 3ausmue 29. Vcnmonp3oBanue rpadukoB (QYHKIHA IS perieHUs
YPAaBHEHUN M JIMHEUHBIX CUCTEeM. [IpuMeHeHUe ypaBHEHUM, CUCTEM U HEPABEHCTB K
pElIeHHI0O MaTeMaTHYeCKHUX 3a/lad W 3a7ad M3 pa3jMuHbIX o0lacTell HayKu H
pEaTbHON KU3HU.

2.9

Tema [Ipumenenue ypasnenuil, cucmem u HepaseHCms K peuleHuro 3a0ay

Ipaxmuuecroe 3anamue 3(0. KonTponsHas padoTta 1o pasaery 2.

Pazoen 3.

Ipamvle u nrockocmu 6 npocmpancmee. Koopounamul u 6eKmopvl 6 NpOCMpaHcmee

3.1

Tema [losmopenue nianumempuu.

Ipaxmuuecroe 3anamue 3 1. OCHOBHBIE PUTYPHI, (DAKTHI U TEOPEMBI TNIAHUMETPHUH.

2 ceMecTp

3.2

Tema OcHosHble noHAMUSA cmepeomempuu

Ilpakmuueckoe 3amusmue 32. OCHOBHBbIE MOHATUA cTepeoMeTpuu. Touka, mpsmas,
IUIOCKOCTh,  NPOCTPaHCTBO. [loHsATHE 00  aKCHOMAaTHYEeCKOM  IOCTPOCHHH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

3.4

Tema Ilpamvle u nnockocmu 6 npocmpancmee. llapannenbHocms npAMbLX, NPAMOU U
NJI0CKOCMU, NIOCKOCIel

Ilpakxmuueckoe 3anamue 33. B3auMHOE pacnoioK€HHE NPSMBIX B MPOCTPAHCTBE:
MepeCceKaoIIMecs, NapajulesibHble U CKpelluBarouecss npsmele. [lapannenbHocTb
NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: MapaljielIbHbIE MPSMbIE B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, TAPAIIEIBHOCTD MPAMON U IIIOCKOCTH.

Ilpakmuueckoe 3anamue 34. YTIbl C COHANpPaBICHHBIMU CTOPOHAMHU, YTOJ MEXKIY
NpsIMBIMH B IIpocTpaHcTBe. [lapainenbHOCTh  MIIOCKOCTEN:  MapajlieibHbIe
IJTOCKOCTH, CBOMCTBA NapaJUIEIbHBIX MJIOCKOCTEH.

Ilpakmuueckoe 3ansmue 35. llpocreiiliue mNPOCTPAHCTBEHHbIE (UIYpHl Ha
IUIOCKOCTH: TETpasp, KyO, napajiesienune i, IOCTPOEHUE CeUeHUH.

3.4

Tema Ilepnenoukynsapnocms npamvlx U NAOCKOCMell

Ilpakmuyeckue 3anamusa 36-37. llepneHIUKYISIPHOCTh NPSAMOM M IIIOCKOCTH:
MIEPIEHIUKYJSIPHBIE  IIPSAMBIE B IIPOCTPAHCTBE, IpsAMbBIE IApaJUICIbHbIE U
NEPIEHIUKYIISAPHBIE K IUIOCKOCTH, IIPU3HAK IIEPIECHIUKYISAPHOCTH IIPSAMON W
IIJIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYIIIPHON IUIOCKOCTH

3.5

Tema Yenwv Meofcdy NPAMBIMU U NTIOCKOCMAMU

Ipakmuueckue 3anamus 38-39. YTIbpl B NMPOCTPAHCTBE: YTOJ MEXKIY NPSIMOA H
TUIOCKOCTBIO,  JIBYIPaHHBIA  yroy, JIMHEWHBIH yrol  JBYIpaHHOTO  yIJia.
[MeprieHAMKYIISAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHHE OT
OpsSIMON /IO TIOCKOCTH, TPOEKIHsl (UTYphl Ha IUIOCKOCTB. [leprneHanKyaspHOCTD
IUIOCKOCTEH: TPH3HAK IEpHeHANKYISIPHOCTH IBYX IUTockocTeld. Teopema o Tpéx
HNEePIECHIUKYIISPAX.

3.6

Tema Koopounamul u 6ekmopwi 8 npocmpancmee

Ilpakmuueckoe 3anamue 40. BekTop Ha MIOCKOCTU U B mpocTpaHcTBe. CloKeHue u
BBIYMTAaHUE BEKTOPOB. Y MHOKCHHE BEKTOpa Ha YKCIIO. Pa3oxeHnue BekTopa mo Tpém
HEKOMIUIaHApHbIM  BekTopaM. [lpaBuno mnapamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM MPaBUJI ICUCTBUIN C BEKTOPAMHU.

Ipakxmuueckoe 3anamue 41. IlpamoyronpHas cucTemMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTtopa. Ilpocreiimme 3agaun B KOOpAMHATAaX. YTOJI MEXKAY
BekTOpaMu. CKalIpHOE NPOU3BEACHUE BEKTOPOB. BbluuciIeHHE YriIoB MeEXIy
OpSMBIMA ¥ IUIOCKOCTAMHU. KOOpPAMHAaTHO-BEKTOPHBIM METOJ TMpU PELICHUH
F€OMETPUUYECKHX 3a/1a4.
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Tema Hpﬂ./l/lble U niockocmu 6 npaKmu4eCcKux 3a0a4ax

Ipakmuyeckoe 3anamue 42. PacnonoxeHne NpsMBIX U IIIOCKOCTEH B OKpPY’KaIOIIeM
MUpe (IpUpoJIe, UCKYCCTBE, APXUTEKTYPE, TEXHUKE).

3.7

IIpaxmuueckoe 3anamue 43. PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3a/1au.

Ilpakmuueckoe 3anamue 44. Pemenue 3alad Ha HAXOXICHHUE T'€OMETPUUYECKHUX
BEJIMYMH C MCTIOJIH30BAHUEM aIlllapaTa BEKTOPHOU alreOphl.

Tema Pewenue 3aoau. Ilpsamvlie u niockocmu, KOOpOUHamol U 8eKmMop

3.8

Ipaxmuuecroe 3anamue 45. KontposbHas padoTta o pasuerny 3

Pazoen 4.

Ochosbl mpuconomempuu. Tpuconomempuueckue yHKyuu

Tema Ocnosbr mpucoHomempuu

4.1

Ipaxmuueckoe 3ansamue 46. CUHyC, KOCUHYC U TaHI'€HC YHUCIIOBOTO apryMEHTa.
ApKCUHYC, apKKOCHHYC, ApKTaHT'€HC YUCIOBOTO apryMEHTa.

Ipaxmuueckue 3anamus 47-48. TpuroHoMeTpuyeckass OKPYKHOCTh, OMpEICIICHUE
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa

Tema Ocnoshble mpucoHomempuiecKue moorcoecmasa

4.2

IIpaxmuuecroe 3anamue 49. OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIBL.

Ilpakmuueckue  3amsmus  50-51.  IlpeoOpa3oBaHuE  TPUTOHOMETPUUYECKUX
BBIPA)KCHU.

Tema Tpuconomempuueckue hyHKyuU, UX C60UCMEA U 2paAPuKu

4.3

Ilpakmuueckoe  sanamue  52. OyHKIUA. [Iepnonnueckue (GYHKIHIH.
Tpuronomerprueckue HyHKIHU Y=SiN X, Y=COS X, UX CBOMCTBA U rpapuku

IIpakmuueckoe 3anamue 53. Tpuronomerpuueckue ¢yHkuuu y=tg X, y=ctg X, ux
cBoiicTBa U rpaduku. [IpeobpasoBanue rpaguKoB TPUTOHOMETPUYECKUX PYHKIUIA.

Tema Tpueconomempuueckue ypasHeHus U HepaseHCmed

4.4

Ipaxmuueckue 3anamus 54-55. PenieHne TpUTOHOMETPUYECKUX YPABHEHUU.

IIpakmuueckoe 3anamue 56. 1IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Tema Hcnonv3zoeanue mpuzoHomempuu 6 npogeccuonanvbHol cgepe

4.5

IlIpakmuyeckoe 3anamue 57. llpoBeneHne MpakTUUYECKUX pacdyeToB Mo (opmynam
TpuroHomerpuu. VMcnonps3zoBanue rpadpukoB QyHKIMHA 17151 UCCIEIOBAHMS IIPOLIECCOB
U 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEUIEHWH 3a/ad U3 JAPYIHX Y4eOHBIX
JUCLUIIINH U PEaJIbHOMN KU3HU.

Tema Pewenue 3a0au mpuzonomempuu

4.6

Ipaxmuuecroe 3anamue 58. KoHTposibHas paboTta 1mo paseny 4.

Pazoen 5.

Muozcoepannuxu u mena epawjenus

Tema Mnoeoepannuru

Ilpaxmuueckoe 3anwamue 59. lloHATHE MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBINYKJIbIE W  HEBBINYKJIBIE MHOTOTPAaHHUKH;  Pa3BEPTKA
MHOT'OT'DaHHUKA.

5.1

Hpaxmuqecme sausmue 60. HpI/I3MaZ n-yrojibHagd Npu3sMa; T'paHhd U OCHOBAHUA
IIPU3MBI; TIpsAMasAd WU HAKJIIOHHasA ITPU3MBEIL; OOKOBas W IOJIHAS MMOBEPXHOCTH ITPHU3MBEI.
Hapaﬂﬂenenﬂne,u, HpHMoyFOHBHBIﬁ napaJyiiCJICIrIIC ] U €Tro CBOICTBa.

Ilpakxmuueckoe 3ansamue 61. Ilupamuaa: n-yroapHas mupaMuia, TPaHU U OCHOBAHHE
MUpaMHIibl; OOKOBasi U TMOJIHAS TOBEPXHOCTh MUPAMUJbI; MPaBUIbHAS U yCeuEHHAas
MUpaMUIa. IJIEMEHTHI IPU3MBI U THPAMUJIBI.

Ilpakmuyeckoe 3anamue 62. BpluucieHue >JIE€MEHTOB MHOTOTPAaHHUKOB: DPEOpa,
JaroHaliv, Yriibl.

Tema Hpaeuﬂbele MHOCOCDAHHUKU. HJZOLL{CI()b NnoBEPXHOCMU MHOCOCDAHHUKOB

5.2

IIpakmuueckoe 3anamue 63. IIpaBUIbHBIE MHOTOTPAHHUKH: MOHSTHE MPABUIBHOIO
MHOTOTpaHHMKA; MpaBWIbHAs NpU3Ma W IpaBWIbHAs NHUpPaMUJa; IpaBUIbHAS
TpeyrojipHas MNUpaMuAa M MpaBUIbHBIA TeTpa’nap; KyO. IlpencraBnenue o
IIPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOAECKAdIp U UKOCAdAP U JIp.
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Ilpakmuueckxoe 3ansamue 64. CeueHus npusMbl U mUpamuabl. [lnomans O00koBOMH
IIOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH HPSIMOM MNPU3MBI, ILIOIIAJb OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPHU3MBI.

Ilpakmuyeckoe 3anamue 65. Ilnomanb OOKOBOW IMOBEPXHOCTH M TMOBEPXHOCTHU
IIPaBUIBHON NHMpaMM[bl, TEOPEMa O IUIOIIAAX OOKOBOM IMOBEPXHOCTH YCEUEHHOM
I PaMM/IbI

Tema Tena epawenus

Ilpakmuueckoe 3anamue 66. llunmuHIpuyeckas TIOBEPXHOCTb, OOpa3ylolue
UMIMHIPUYECKON TOBEPXHOCTH, OCh IWJIMHIPUYECKON MoBepXHOCTH. LlmnmuHap:
OCHOBaHUSI M OOKOBasi MOBEPXHOCTh, OOpa3ywInas M OCh, IUIONIAJb OOKOBOH H
MIOJIHOM MoBepXHOCTH. Pa3BEpTka HuIMHIpA.

5.3

Ilpakmuyeckoe 3anamue 67. KoHHueckas MOBEPXHOCTh, 00pa3ylOIIne KOHUYECKON
IIOBEPXHOCTH, OChb M BEpUIMHA KOHMYECKOH mnoBepxHocTu. KoHyC: OocHOBaHME U
BeplIMHA, 00pa3yrolias U 0Ch, INIOLAAb OOKOBOM U NOIHOHM NMOBEpXHOCTH. PazBépTka
KOHYCa.

IIpakmuueckoe 3ansamue 68. Y Ceu€HHBINH KOHYC: 00pa3yIolIye U BEICOTA, OCHOBAHUS
1 OOKOBast NOBEPXHOCTb.

Ipaxmuueckoe 3anwsmue 69. Cdepa u wmap: LEHTP, paguyc, AUAMETpP, IUIOIIATbL
MoBepxHOCTU cdepbl. BzaumHoe pacronoxkenue cdepbl U IIOCKOCTH, KacaTellbHas
TUIOCKOCTH K cdepe, Tiomans chepbl. M3o0pakeHne Tell BpaleHus Ha TIOCKOCTH.

Tema Obvemvl u n1owaou noeepxHocmeti mei

Ipaxmuueckoe 3ansmue 70. Ilonstue 06 o0bEMe Tena B mpocTpancTBe. OCHOBHbBIE
cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJILHOTO TapauIeeuIeaa 1
cienctBus u3 He€. O0beM MUpPaMUAbI U IPU3MBI.

5.4

Ilpakmuuecroe 3anamue 71. O0bEM tumuHIpa, KoHyca. O0BEM IMapa W TIIOMIATH
cheppl. CeueHuss uuiaMHApa (MapaiielbHO W TEPHEHANKYISIPHO OCH), CEUEHUs
KOHYca (mapajuieIbHOe OCHOBAaHHIO W IPOXOIAIIEe Yepe3 BEpIINHY), CEUYCHHS I1apa.

IIpakmuyeckoe 3anamue 72. [lonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY
IJIOLIA/IIMU [TOBEPXHOCTEN, 00BbEMaMH MMOAOOHBIX TeJl. MHOTOrpaHHUK, ONKUCAaHHBIN
0KO0JIO cepsl; chepa, BIMCaHHasi B MHOTOTPAHHUK MJIM B TEJIO BPAIIEHUS.

Tema /leusicenue 6 npocmpancmee. Cevenus u KOMOUHAYUU NPOCMPAHCEEHHbIX
Gueyp 6 npogheccuoHanrbHLIX 3a0a4aAX

5.5

Ilpakmuyeckoe  samamue 73. CuUMMeTpus B IIPOCTPAHCTBE: CHUMMETpUS
OTHOCHUTEJIBHO TOYKHM, MPSMOH, IUNIOCKOCTH. DJEMEHTHI CUMMETPUM B NHpaMUAAX,
napajulefienunesax, MNpaBUWIbHBIX MHOrorpaHHukax. CuMMmeTpuss B TNpUpPOJE,
apXUTEKType, TEeXHHMKe, B ObITy, B mnpodeccun. lcnonp3oBaHue IBIKEHUI B
MIPOCTPAHCTBE NIPH PEIICHUH 3a1au.

Ilpaxmuueckoe 3anamue 74. ITocTpoeHne ceyeHHii MHOTOIPAaHHHUKOB U TEN
BpameHusi. Meton ciemnoB. KomOunammsi Tenm BpamieHUsSs W MHOTOTPAHHUKOB.
Hcnonb3oBaHne KOMOWHAIIMA MHOTOTPAHHMKOB W TN BpAIICHHUS B MPAKTHUKO-
OPUEHTUPOBAHHBIX 3a7a49ax.

Tema Pewenue 3a0au. Mrnocoepannuku u mena epawjeHus

5.6

IIpakmuueckoe 3ansmue 75. KontponbHast paboTta no pasueny 5.

Pa3zoen 6.

IIpouseoonas u nepeoobpasnas QyHxkyuu

Tema Monomonnocms u sxcmpemymsl hyHxkyuu. Touku sKcmpemyma

6.1

Ipaxmuueckoe 3anamue 76. IIpoMeXyTKU MOHOTOHHOCTU (PYHKIIMU. MaKCUMyMBbI 1
MUHUMYMBl (QyHKIuu. HauGospinee W HauMeHblllee 3HaueHHE (YHKIMM Ha
MIPOMEXKYTKE.

Tema [lonamue nenpepvienocmu ¢hynxyuu. Memoo unmepsanos

6.2

IIpakmuyeckoe 3ansmue 77. HenpepbIBHBIC (QYHKLINU.

Ipaxmuueckue 3anamus 78-79. Metoq MHTEPBAIOB 1711 PEIICHUS] HEPABEHCTB.
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Tema Ilpoussoonas. I eomempuueckuil u pusuveckull CmMvicii BPOU3BOOHOU
Ilpakmuyeckoe 3anamue 80. IlpomsBognas ¢ynkuuu. [‘eomerpuueckuii u
6.3 (bU3UYECKUN CMBICIT TIPOU3BOTHOM.

' Ipaxmuuecroe 3anamue 81. IIpon3BogHbIC IEMEHTAPHBIX (QYHKIUH.
Ilpakmuueckue 3anamus 82-84. dopMylbl HAXOXJIECHUS IPOU3BOJHON CYMMBI,
MPOU3BEICHUS M YACTHOTO (DYHKITHIA.

Tema Monomonunocms Qynxyuu. Touku sxcmpemyma

6.4 Ipakmuueckue 3anamus 85-87. IlpumMeHeHHE TPOUZBOJHOW K HCCIICIOBAHHUIO
(GyHKIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI.
Tema Haubonvuiee u naumenvuiee sHauenus YyHKyuu
Ipaxmuueckue 3anamusi 88-90. HaxokneHue HaumOOJBIIETO W HAWUMEHBIIETO

6.5 3HaueHus (QYHKIUM Ha otrpe3ke. [IpuMeHeHHe TPOU3BOAHOW MJII HAXOXKACHUS
HAWIY4IIero pEeUIeHHWs B NPUKIAAHBIX 3ajadax, s OIpPEIeNIeHUs] CKOPOCTH
rporecca, 3a1aHHOT0 GOopMYIIO WU rpaduKoM
Tema Haxoorcoenue onmumanbHo2o pe3yibmama ¢ NOMOWbI0 NPOU3800HOT

6.6 Ipaxmuueckue 3amsamus 91-93. Ilpuxiagueie 3agadu, B TOM YHUCJIE COLMAIBHO-
HSKOHOMHYECKOTO W  (PU3UYECKOTO0  XapakTepa, WX PpEHICHHE CpEeICTBAMH
MaTEeMaTHYECKOTo aHalIn3a
Tema [lepsoobpasnas ¢hynrxyuu

6.7 Ipaxkmuueckoe 3auamue 94. IlepBooOpasnas. Tabauia nepBooOpa3HbIX.
Ipaxmuueckue 3anamus 95-96. Haxoxxnenne nepBooOpa3HbIX GYHKIUH.
Tema Inowaow kpusoruneiinou mpaneyuu. @opmyna Hotomona — Jleubnuya

6.8 Ipakmuueckue 3amsmus 97-98. MHTerpan, ero reoMeTpuyeckuii U (HU3MIECKUN
cMbIci. Beraucnenue uaTerpana no popmyie Hetorona-JlelioaumIa.
Ipakmuueckoe 3anamue 99. BeraucieHue mionaaci KpUBOJIMHEHHBIX TPATTCIIHA.

6.9 Tema Ilpumenenue npouszs00HOU U NEPEOOOPA3HOU PYHKYUU

' IIpakmuueckoe 3anamue 100. KontponbHas pabota 1o paszaeny 6.
Pazoen 7. Teopus 6eposmuocmeni u cmamucmuxa

Tema [Ipedcmasnenue OanHbIX U onucamenbHas CMamucmuka
Ilpaxmuuecrxoe 3aunamue 101. TlpencrtaBieHue NaHHBIX C TMOMOINBIO TaOIUI] U

71 TFarpamMm.
IIpakmuyeckoe 3anamue 102. Cpennee apudmernueckoe, MeanaHa, HauOoJbIIee U
HaMMEHBIIEe 3HAYEHUS, pa3Max, JUCIEPCHs, CTAaHJAPTHOE OTKIOHEHHE YHUCIIOBBIX
HabOpPOB.
Tema Cnyuatinvie coovimus. Onepayuu Hao coobimusimu
IIpakmuyeckoe 3anamue 103. CiydaiiHble SKCIIEPUMEHTHI (OMBITHI) M CilydyaiiHbIe
COOBITHS. DiieMeHTapHble cOObITUS (MCX0/bl). BeposTHOCTh Ciy4ailHOrO COOBITHSL.
brmuzocTs  dWacTOTBI M BEpOSATHOCTH  coObITHiA.  Cry4yaiiHble  OMBITBI  C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU COOBITUSMHU. BEepOSATHOCTH COOBITHIA B OTBITAX

7.2 C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH.
Ilpakmuueckoe 3aumsmue 104. Omnepanuu HaJ COOBITHSAMHU: TIEpPECEUCHHUE,
o0beIMHEeHNEe, TPOTHBOIONOXKHBIE COObITUA. Jluarpammbel Diinepa. Dopmyna
CIIO)KEHHSI BEPOSITHOCTEH. YCJIOBHAs BEPOSTHOCTh. YMHOXXEHHE BEPOSTHOCTEH.
JlepeBo ciydaifHoro skcnepumenTa. @opmMyina MoiaHoH BeposTHOcTU. He3aBucruMble
COOBITHSI.
Tema Beposimnocmu 6 npogheccuonanbHuix 3a0a4ax
Ipakmuyeckue 3anamusa 105-106. [lepBuuHast 06paboTKa CTaTUCTUYECKUX JTAHHBIX.

73 I'papuueckoe wx mpencraBieHne. HaxoxaeHWe CpeIHHX  XapaKTEPUCTHK,
HaOmomaeMbIx JaHHBIX. OIIEHKa BEpPOATHOCTH COOBITUS B TNPO(EeCCHOHANTBHOM
NEeSITeNIbHOCTH, pelleHrne Npo(ecCHOHATBHBIX 3aJad Ha BEPOSITHOCTh COOBITHSA,
MIPUMEHEHHUE CTATUCTUYECKUX METOIOB JJIsl PelieHUsI TPOdECCHOHATBHBIX 3a/1a4.
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7.4

Tema Dnemenmvi KOMOUHAMOPUKU

Ilpakmuyeckue 3amamua 107-108. KomOuHatopHOE€ TPAaBUIO  YMHOXKCHHS.
[TepectanoBku u dakropuan. Yucino coueranuii. Tpeyronbauk Ilackans. @opmyna
6unoma HeroToHa.

7.5

Tema Cepuu nocnedosamenbHbix UCHbIMAHUL

Ipaxmuuecroe 3anamue 109. buHapHbBIi CIlydallHBIM OMBIT (UCIIBITAHKE), YCTIEX U
Heynaua. HezaBucumeble ucneiTanus. Cepusi HE3aBUCUMBIX UCHBITAHUM 10 MEPBOTO
ycnexa. Cepust He3aBUCUMBIX HCTIBITAaHUM bepHyiiu.

7.6

Tema Cnyuaiinvle eenuyunvl u pacnpeodeieHus. Mamemamuueckoe o0xcudanue
CAVYAUHOU 8EIUYUHDB]

Ipakmuuecxoe 3ansmue 110. Cnydaiinas BenuuuHa. PacnipeneneHue BEpOSTHOCTEH.
Huarpamma  pacnpeneneHus. Ilpumepsl  pacnpeneneHuil, B TOM  YUCIE,
reoMeTpuyeckoe U OuHOMHUANIbHOE. YMCIOBBIE XapaKTEPUCTUKU  CIY4alHBIX
BEJIMYMH: MAaTEeMAaTUYECKOE OKUJAHHUE, AUCIEPCHs U CTaHJApTHOE OTKJIOHEHHE.
[IpuMepsl puMEHEHUs MATEMaTUYECKOIO OKMUJAHUS, B TOM YHUCIE B 3aJadyax W3
IMOBCEIHEBHOW KU3HU.

Camocmosmenvrnas paboma MareMaTnyeckoe OXUJaHUE OMHApHOM Ciyd4ailHOMN
BEIMYMHBL. ~ MaTtemarnyeckoe  OXUIAHME  CyMMbl  CIy4alHBIX  BEJIMYMH.
MareMaTHueckoe OXUIaHME W JHUCIEPCUs TI'€OMETPUYECKOro M OWHOMHUAIBHOTO
pacnpeeeHuil.

7.7

Tema 3axon b6orvuux uucen. Henpepowignvle ciyuatinvie genuuunvl (pacnpeoenenis)
Hopmanvroe pacnpedenenue

Ipaxmuueckoe 3ansimue 111. 3akoH OOJIBIINX YUCEI U €r0 POJb B HAyKe, IPUPOJE U
obmectBe. Bribopounslii  Metonm  wuccrnenoBaHuil. [IpuMepsl  HempepBIBHBIX
CITyJaifHBIX BEJTMYHH.

Camocmosmenvuas paboma IloHATHE O IUIOTHOCTH paclpeneneHus. 3aaaud,
NpUBOJALINE K HOpMalbHOMY pacnpeneneHuto. [loHsiTue o0 HOpManabHOM
pacnpeesIeHuN.

3. YCJI0OBUS PEAJIM3ALIUU TPOT'PAMMBI TIMCHUTTJIMHBI

3.1. Peanmzanus nporpaMmabl JTUCHUMIIIMHBI IPOBOAUTCH B CJICAYIOINUX CIICHUAJIbHBIX

MMoOMEIICHUAX:

Cneyuanvhvle nomewjeHus 01
npogedeHUs 3aHAMuULL 8cex

81008 U NOMeueHUst OJisl Obopyoosanue u mexnuueckue cpeocmea 00yueHus.

opearnuzayuu
CamMoCmosimenbHoU pa60mbl

aynutopus Ne 249
ydeOHas ayAuTopus s
NpOBeeHHs yUeOHBIX 3aHATHH

r. YalilKOBCKH,
yn. Jleanna, 1.67.

Crenmann3upoBaHHas Mebens (MeOenb ayTUTOpHas (CTOJNBI, CTYJIbS,
JIOCKa ayAUTOPHAs1), CTOJ NMPEnoJaBatelis, CTyJI IPETo1aBaTes);
TEXHUYECKHUE CPeACTBa 00yUeHUs (3KpaH, MPOEKTOP, HOYTOYK)

aynutopus Ne 256
yueOHas ayAuTOpHs AJs
NpoBeeHHs yUeOHBIX 3aHATHH

r. YalilKOBCKH,
yi. Jlenuna, 1.67.

Criennanu3upoBaHHas MeOenb (MeOenb ayIuTOpHast (CTOJbI, CTYJIbS,
JIOCKa ayAUTOPHAs1), CTOJ MPENogaBaTesis, CTyJl PEroiaBaTess);
TEXHUYECKHE CPEACTBA 00yUeHHs (PKpaH, TPOEKTOP, HOYTOYK)
TexHuueckue cpeacTBa 00y4yeHus:

- KOMIUIEKT YepPTEKHOTO 000pyI0OBaHHUS M IPUCIIOCOOICHUI /1TIst
NIKOJIBHOM JOCKH (TPEYTONbHUK, TPAHCTIOPTUD, IIUPKYJIIh, THHEHKA);
- CTepEOMETPUICCKHUIA HAOOP.

aynutopus Ne 207
MOMEIIEHUE IS

CHCL[I/IaJ'H/I3I/IpOBaHHa$I MeOenb: MeOelb AyaAUTOpHAasA (CTOJ'ILI, CTYJIbA,
JOCKa ay;[I/ITOpHaH), CTOJI TIPCIIOAaBaTCJIsA, CTYJI IPCIIOAABATCIIA,
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CaMOCTOSTCIIbHON pa6OTLI Texauueckue CpcacTBa O6y‘l€HI/ISIZ KOMITBIOTCpHAsA TCXHUKA C

00yJaroIuXCst BO3MOKHOCTBIO TIOIKITFOUCHUS K ceTH «HTepHeT» U 00ecTieueHueM
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO CPEIy
r. HalKOBCKUIA, AxkanemMun

yi. Jlennna, 0.67.

3.2. UudopmanmoHHoe odecnevyeHe peaju3anu NporpaMmmbl
3.2.1. OcHOBHBIE TeYATHLIE U3TaHUA

1. MaremaTtuka: ainreOpa M Hayaja MaTEeMaTUYeCKOro aHajlu3a, TIeOMETpPHS.
['eomerpus: 10-11 xmaccel: 6a30BbIi U yriyonéHnblil ypoBau : yuebnuk / JI. C. AtanacsH, B. ©.
byry3os, C. B. KagomiieB [u ap.]. - Mocksa : [IpocBemenue, 2025. - 287 c.

2. Martemaruka: anrebpa U Hayajla MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa
¥ Hauyaja MaremaTudeckoro anammsa: 10-11 xmaccel: 0a30BbIi U yriayOnE€HHBIN YPOBHHU :
yuebHuk / L. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. - Mocksa : [IpocBemienue,
2025.-463 ¢

3.2.2. DJIeKTPOHHbIE U3TAHUSA
1. Maremaruka Al TEIaroru4ecKuX CIEHaTbHOCTEeH | Yy4eOHUK M TPAKTHKYM JUIS
cpenHero npodecCuoHaIsHOro 00pazoBanus / mox obmel penaknueii H. JI. CredanoBoit. — 2-¢
u3n., mepepad. u  gon.— MockBa: M3parenmsctBo  FOpaiit, 2024.— 317c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-18218-7. — Tekcr : 37eKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://www.urait.ru/bcode/561758
2. boromornos, H. B. Martemaruka. AnreOpa u Hayana aHanu3a. ba3oBsiit ypoBeHb: 10—

11 xmaccel : yueOHUK myis cpenHero obmiero obpaszoBanusi / H. B. boromonos. — Mockaa :
WznatenberBo FOpaiit, 2025. — 241 c. — (O6meo6pazoBarenbHbiid mukin). — ISBN 978-5-534-
16084-0. — Tekct : anekTponHbd // Obpa3zoBatenbHas miardopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/568461

3.2.3. JlonotHUTEIbHbIE HCTOYHHKH

1. Anrebpa u Hayama wmaTtemaruyeckoro anammza. 10-11 xmaccel. ba3zoBbeiii u
yrayOonéunbiil ypoBHu. YueOHuK. Anumos III. A., Koxsrun 0. M., Tkauésa M. B. u np.- M:
[Ipocsemenue, 2025.

2. I'eometpus. 10-11 kmaccel. ba3oBblif U yriyOn€HHBIN ypoBHU. Y4UeOHUK. ATaHAcsSH
JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemienune, 2025.

3. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOrO aHallu3a, reoMeTpusi. Anredpa u
Hayaja MatreMaTndeckoro anaimu3a. 10 knacc. Hukonsckuii C.M., Iloranos M.K., PemeTrHukos
H.H. n npyrue. - M: IIpocsemenne, 2021.

4. Maremaruka: anrebpa ¥ Hayaja MaTeMaTH4YEeCKOTO aHalu3a, reoMeTpus. Airedpa u
Hadayia Maremarudeckoro anamm3a. 11 kmacc. Huxonsckuit C.M., IloramoB M.K., Pemernnkos
H.H. u npyrue. - M: [Ipocsemienue, 2021.

3.3 IlepeyeHb JTULEH3HOHHOTO NIPOTPAMMHOI0 00ecneYeHnst

Haumenosanue npoepammnozo npooykma

ﬂuueHsuOHHoe npoepammnoe obecneyenue
1. Kaspersky Endpoint Security 12
2. Pinnacle Studio 16 Ultimate Corp License (2 -4)
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https://www.urait.ru/bcode/561758
https://urait.ru/bcode/568461

3. VideoStudio Pro X4 License (1 — 10)
4. Astra Linux Special Edition
5. CIIC I'apanT
6. MOODL
C60600H0 pacnpocmparsiemoe nPpoepamMmHoe obecneyenue
7. Sunexc bpaysep
8. Kinovea
9. STDUViewer
10.  MAX
11.  VLC
12. | PDF 24
3.4 CoBpemeHnHblIe NIpodecCuOHATBbHBbIE 0a3bl TAHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DnexmponHo-oubIUOMeyHbIe CUCTEMbL Ccoblika na pecypc

1 DNeKTPOHHO-ONOIMOTeYHAS cucrTema

" MarcSQL  (Dmektponnas ~ Gubnmorexa http://bibleo.chifk.ru/marcweb2/Default.ap

UI'ADKuC)
o https://urait.ru/
2. O6pasosatenbHas mwiatdopma OpaiiT
https://online-olympiad.ru
3. Bcepoccuiickre HHTEPHET-OIUMIIAA L.
. https://mathematics.ru/
4. OTKpbITHII KOJLIEK. MaTeMaTHKa .
https://www.resolventa.ru/demo/demomath

5 CnpaBOYHUK 110 MaTEMATUKE NS htm

" IIKOJILHMKOB. —

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHbI

KOHTpOHL U OLCHKa pE3yJIbTaTOB OCBOCHUA 06H1€06p330BaTCJIBHOI>’I JAUCIHUITIINHBI

PacKpBIBAIOTCS Yepe3 AUCHMILIMHAPHBIE PE3yJbTaThl, HapaBiIeHHbIE HA (OpMHpOBaHUE OOLIUX

KOMIIETEHIIMH [0 pa3fieniaM U TeMaM Cojiep KaHMs yueOHOro Marepuarna.

O01as KoMneTeHus

Pa3znen / Tema

Tun oeHoYHbIX

MeponpusiTUus

OK 01. Beibupats criocoOsl Tema 1.1 - 1.6. @pOHTANBHBI  MHCbMEHHBIN
pelIeHus 3aaa4y Temsr 2.1- 2.7, 2.8I1-o/c, ompoc
npodeccuoHanbHOM 2.9. KonTponbhas pabora
JIEATENIbHOCTH TPUMEHUTENBHO K Temsr 3.1 - 3.6, 3.7I1-o/c, Bsimonnenue 3aJaHui
Pa3IUYHBIM KOHTEKCTaM 3.8. TEKyIIeW U MPOMEKYTOUHOMN

Temsr 4.1 - 4.4, 4.5I1-0o/c, arrecranuu

4.6.

Temsr 5.1 - 5,4, 5.5I1-o/c,

5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3II-o/c,
74-717.
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http://bibleo.chifk.ru/marcweb2/Default.ap
https://urait.ru/
https://online-olympiad.ru/
https://mathematics.ru/
https://www.resolventa.ru/demo/demomath.htm
https://www.resolventa.ru/demo/demomath.htm
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