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1. OBIIASI XAPAKTEPUCTHKA PABOYEN IMPOT'PAMMBI T CIUIIIAHBI

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NPOrpaMMBbl:

Oo6meo6pazoBarenpHas auciumuimHa COO0.04 Maremartnka
4acThlo  001e00pa30BaTENIbHOTO  LIUKJIA o0pa3oBaTenbHOM
cootBercTBUU ¢ PI'OC CIIO no cnenunansuoctu 49.02.03 Cropr.

JluctumimHa y49acTBYeT B JOPMUPOBAHUU OOIICH KOMITETESHITNH:

OK O0l.

MMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM;

SIBIIgETCS 00s3aTeIbHOMN

OCHOBHO IporpaMMbl B

BriOupare cnocoObl  pemieHHst 3aaad4  MPO(EeCcCHOHANBHON  J1eSTeNbHOCTH

1.2. He.]'lb U IINIAHUPYEMBIE PE3YJIbTAThI 0OCBOCHUS TUCHUIIIMHBI:

Cogepxanue mporpammbl  obmeodpaszoBatenbHoi  quctumimael CO0.04 Matemaruka
HaIpaBJIECHO Ha JOCTHXKEHHE PE3yJIbTAaTOB €€ U3YUYeHHs B COOTBETCTBUU C TpeboBanusimu OI'OC
COO c yuerom npodeccuonansHoi HanpasieHHOCTH PI'OC CIIO mo criermanbrOocTH 49.02.03

Cropr.

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

Y 3HAHHS:
Kon [TnaaupyemMble pe3ynbTaThl 00YICHHUS
KOMIICTCHIHH OO6mue JucuunnuHapHbie
OK 01. B uacmu mpyoosoeo éocnumanus:  11pg1 Branenue METOIAMH
- TOTOBHOCTE K IpYJy, OCOSHAHUC ;o asarenbeTB, anropuTMaMm — pelleHHS
LICHHOCTH MAacIepeTBa,  anay; yMEHUE (dhopMyIupoBaTh
TpyAoIO0HE; . OIpeeseHus, AKCHUOMBI
- TOTOBHOCTh K  aKTHUBHOW

JIESATEIbHOCTH TEXHOJOTHYECKOH H

U TCOPEMEBI, NPUMCHATHL HUX, MNPOBOAWUTH
JOKa3aTCJIbHBIC PACCYXKJICHUA B XOHC

counagbﬁon HaNpaBIeHHOCTH, | \ornepg sanaw;
CTIOCOOHOCTE MHALMUPOBATL,  T1pG)  Vmenne omepupoBaTh TIOHATHAMU:
IUIAHUPOBaTb M CaMOCTOSTEIbHO

BBITIOJIHATD TaKYIO JCATCIBHOCTD,

CTENEeHb YHUCIIA, JIOTapu(pM YuciIa; yMEHUE

BBLIONHATh  BBLIYMCJICHHE  3HAYECHMIA
- MHTCPEC K pasiMiHbIM chepam npeoOpa3oBaHms — BBIPAKEHUH €O
NPOdECCHOHANBHO IEATENMBHOCTH, | (. poronc . norapupmamy,
Osnadernue YHUBEPCATLROIMIL | yheoGpasopanus  IPOGHO-PAIMOHATBHBIX
yuebHbim NOSHABAMENLHOIMU | ooy
deticmeuamiL: [TP63. YMeHHe ornepupoBaTh MOHATHIMHU:
51) 0a30BbIE HOTHUCCKHE | oo mhmble, MppALHOHATLHEIE,
ACUCTBHA. MOKa3arebHbIC, CTETICHHBIE,
- CaMOCTOATCIIEHO  jorapudmudeckie, TPUTOHOMETPHUYECKUE
(hopMynHpoBaTh i aKTYaTH3UPOBATH yPaBHEHUs M HEPABEHCTBA, UX CHCTEMBI;
npobneMy, — paccMaTpUBATL €€ [1pG4. Vwenne OIEPUPOBATH HOHATUSIMH:
BCCCTOPOHHC; _  QyHKIWMS, HenpepbIBHAS byHKIIHS,
- YCTAHABIMBATH CYWIECTBOHHBIA | 11oopno g nepBoOGpasHa,
UPH3HAK WM OCHOBAHMA [ noerencwmpii  mHTerpan;  yMeHHE
CPAaBHEHHS,  KIACCHOMKAMMK M | oo IPOU3BOJIHBIE  DIEMEHTAPHBIX
0000nIEeHNS; yHKIH, UCIIONB3YS CIIPaBOYHBIE

- ONPENENIATh LEIU AeATEIbHOCTH,
3a/1aBaTh NapaMeTpbl 1 KPUTEPUHU UX

MaTepHUalibl; UCCIIENOBATh B IPOCTEUIINX
ciaydasx (YHKIMHM Ha MOHOTOHHOCT,

JAOCTHIKCHHUS, HAXOIUTh HauOobIINe

- BBUIBIATH 3aKOHOMEPHOCTH M ;i yoyverpmme  3maueHns  yHKIHIL:
MNPOTHBOPEYMA B PACCMATPHBACMBIX | orvyouiry  rpadukit  MHOTOWIEHOB ¢
ABJICHUAX, HCIIOJIb30BAHNUEM anmnapara




- BHOCHUTbD KOPPEKTUBELI B

JIEATEIIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YyJbTATOB IICIISAM,
OIICHUBATh PUCKH  TIOCJEICTBUN
JIEATENBHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIIIEHNE pH pelICHHH
YKU3HEHHBIX TIPOOJIeM

0) 6a30BBIC  HMCCIIEIOBATEILCKUE

JIEHCTBHSL:
- BIIQJETh HaBbIKAMU Yy4eOHO-
UCCIIEIOBATEIbCKOM W NPOEKTHOU

NeSITeTIbHOCTH, HaBBIKAMU
paspetneHus npooiuem;

- BBISIBIISITh PUYHHHO-
CJICZICTBEHHBIC CBSI3U u
aKTyaJIH3upOBaTh 3ajauy,
BbIIBUT'aTh THUIIOTE3Yy €€ PCIICHUA,
HaXoaUuTh APTYMCHTBI JJISL
JI0Ka3aTesIbCTBa CBOUX

YTBEPKACHUM, 3a/1aBaTh MapamMeTphl
Y KPUTEPUU PELICHMUS;

- AQHAIU3UPOBATh IOJIYYEHHbIE B
XOJle pEUICHMs 3a/layd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, ~ IIPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb IEPEHOCUTb 3HAHUS B
MO3HABATEJIbHYI0 U TMPAaKTHUUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIaCTeH;

- BBIABUT'AaTh HOBBIC niacu,
npeajiaratb OpUT'MHAJIbHBIC
OoAXOJbI n peICHUA, u

CIOCOOHOCTh WX HCHOJIB30BaHUSA B
O3HABATEJILHOM ©W  COLHAIBHOU
MPAKTUKE

MaTeMaTHYeCKOro aHalau3a; IPUMEHSThH
IPOM3BOJHYIO IIPU  DPELIEHUU  3a1ad
Ha  JBIDKEHHE, pelarb  IPaKTHUKO-
OpUEHTUPOBAHHBIE 3a/1a4u

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

ITP6S5. YMmeHue onepupoBaTh MOHATHIMMU:
panuoHanbHas (YHKLUSA, IMOKa3aTeIbHAas

byHKIIHS, CTEeNeHHast dbyHKIIHSA,
JorapupmMuyecKas byHKLu,
TPUTOHOMETPHUYECKHE GbyHKIHH,
obpatHple (DYHKIHMU; YMEHUE CTPOUTH
rpaduku M3YYEHHBIX byHKIUH,

UCIIOJIb30BaTh TpauKu TpH H3yYSHUH
NpOIECCOB M 3aBUCUMOCTCH,  IpH
pelleHnH 3aJad U3 JPYruX Y4eOHBIX
NPEMETOB M 3aj7ad M3 peallbHOW >KU3HU;
BEIpaXaTh  (QOpMyJlaMHd  3aBHUCHMOCTH
MEX/y BEITMYHMHAMU;

[1PG6. YMenue pemarb TEKCTOBBIE 3aa4n
pa3HBIX TUIIOB (B TOM YHMCIIC HA MPOLICHTHI,
JIOIM W YacTH, Ha JBIDKEHHUE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH,
3aJjaud U3 00JaCTH YIPABICHUS JTUYHBIMU
U CceMeiHBbIMU (DHHAHCAMH); COCTaBJIATh
BBIDQXKCHUS, YpPaBHCHHS, HEPABEHCTBA U

UX CHCTEeMbl IO YCIOBHMIO 3aJauH,
UCCIIEIOBaTh IIOJIy4YEHHOE pelIeHHe U
OIICHUBATh MPaBAONOI00HOCTh
pe3yJbTaTOB;

ITP67. YMmeHue onepupoBaTh MOHATHAMM:

cpenHee  apudMeTHyUecKoe,  MeAHaHa,
HauOoJblllee W HaMMEHbIlee 3HAYCHUS,
pasmax, TUCTIEPCHS, CTaHJApTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMeHue
H3BJIEKATh, HHTEPIPETUPOBATH
uH(pOpMAIIHIO, MIPEJICTABICHHYIO B
Ta0JIMIax, Ha JauarpamMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBAa  pealbHBIX
nponeccoB SIBJ'IeHI/II\/’I; IpeaACTaBIATH

uH(pOpMAIIMI0O C TIOMOIIbIO TaOMUIl U
JIyarpamMM; HCCJeloBaTh CTaTUCTHYECKHE
JTaHHBIE, B TOM qucie
C TIPUMEHEHHEM rpa)UIecKuX METOJIOB H
AJIEKTPOHHBIX CPEJCTB;

[1PG8. YMmeHue onepupoBaTh MOHATHIMHU:
CIIy4alHBbII OIIBIT
U ciydaiiHoe coObITHE, BEpPOSITHOCTD
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYUCIIATD
BEPOSITHOCTD c VCTIOJIb30BaHUEM




rpadUyecKkux  METOJIOB; MPUMEHSITD
GOpMyIIBI  CIOKCHHSI W YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U
(bopMyIIBI IPHU peIIeHUN 3a/1a4; OLICHUBATh
BEPOATHOCTH pealIbHBIX COOBITHI;
3HAKOMCTBO

CO CIy4allHbIMM BEJIMYMHAMU; YMEHHUE
IPUBOJUTH NIPUMEPHI MPOSABICHUS 3aKOHA
00IBIINX yucell B MIPUPOIHBIX
¥ OOILIECTBEHHBIX SIBICHUIX;

[TPG9. YmMenne onepupoBaTh MOHATHSIMU:
TOYKa, NpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTpaHHBIA  yrojl, CKPEIIMBAIOIINECS
psIMbIE, napajieIbHOCTb U
MEePIEeHIUKYIIPHOCTD MPSIMBIX
U IUIOCKOCTEW, Yrojd MEXAy HpsSIMbIMHU,
yroiu MEXIY npsiMOU
U IUIOCKOCTBIO, YTOJI MEKIY IJIOCKOCTSIMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; yMEHHE
UCIIONB30BAaTh TPU  pPEUICHUH  3a/1ad
U3YYEHHBbIE (baxTsI u TEOPEMBI
IUTAHUMETPHH; yYMEHHE OILICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOLIEr0 MUPA;
I1P610. YMeHue OIIEpUPOBATH
MOHSATUSIMM:  MHOTOTPaHHHMK, CEUEHHUe
MHOTOTpaHHMKa, KyO, Napajienenumnes,
Ipu3Mma, nupamua, ¢burypa u
MIOBEPXHOCTh BPALIEHUS, HWIMH]IP, KOHYC,
map, cgepa, ceueHus: (pUrypsl BpalieHus,
IIJIOCKOCTB, Kacaromascs cdepsl,
HWIMH]IpA, KOHYCa, IJI0LIa/1b
MIOBEPXHOCTU MIUPAMHU/IBI, MIPU3MBIL,
KOHyca, UMJIUHApA, IUIomaab cdepsl,
o0BeM KyOa, IIPSIMOYTOJIBHOTO
napajuleJienunes1a, MTUPaMUbl, TPU3MBL,
LIWIMHIpa, KOHyca, Ilapa; YMEHHUE

n300paxarb MHOTOTpaHHUKHU
U TTIOBEPXHOCTH BPALICHUS, UX CEUYEHUS OT
pyKu, C IIOMOIIIBIO YEPTECIKHBIX

MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMEHHE pacno3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE  PpacCIO3HaBaTh
MIPaBWJIbHBIE MHOTOIPaHHUKH;

[1P611 YMmeHue onepupoBaTh HOHATHSIMMU:
JIBIDKCHHE

B MPOCTPAHCTBE, MOJOOHBIE (QUIYypHl B
IIPOCTPAHCTBE; MCIOJIB30BaTh OTHOLICHHE
Iomaed MOBEPXHOCTEH W 00BEMOB
MoA0OHBIX (pUTYp TP peIIeHUH 3a/1a4;
I1P612. YMenue BBIYHUCIISITH




reoMeTpUYECKUEe BEIUUMHBI (UIMHA, YTrod,
1011131, 00BEM, TIJIOIIAh TOBEPXHOCTH),

UCIIONB3YSl  MU3y4YeHHbIe  (GOPMYyIBl U
METO/IbL;

I1P613. Ymenue ONepUpPOBATH
MOHSATUSAMU:  MPSAMOYroJibHasi — CUCTEMa

KOOpJIMHAT, KOOPJWHATBI TOYKH, BEKTOD,
KOOPIUHATHI BEKTOPA, CKaJsIpHOE
MIPOM3BEJICHUE, YTOJI MEXIy BEKTOpaMH,
CyMMa BEKTOpPOB, MPOW3BEICHHUE BEKTOpa
Ha YHCJIO, HAaXOAUTh C  IOMOIIBIO
W3YYCHHBIX dbopmyn KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEXITY
JIBYMsI TOUKAMU;

[1P614. Ymenue BmIOMpaTh IOAXOJSIIHAN

W3Yy4YEHHBIN METOJ
JUIs  pelIeHus 3ajaud, paclo3HaBaTb
MaTeMaTHUYeCKue (axTsI

U MaTeMaTHYeCKUE MOJEIU B MPUPOIHBIX
U OOIIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
yMEHHE MPUBOAUTH MIPUMEPBI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOMN U
MHPOBOM MaTeMaTU4ECKON HAYKH.

2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUILIAHBI

2.1. O6beM yueOHOM TMCUMILIUHBI U

BHU/IbI YUeOHOI1 padoThI

Ne Buowt yuebnou desmenvnocmu Obvem yueousix sanamu
1 cem. 2 cem. 6ce20
1  VwueOHble 3aHATUS 62 160 222
11 Jlexkuum - - -
1.2 TIlpaxkTuueckue 3aHATHUSA, TaOOPATOPHOE 3aHITHE,
CEMUHApHI / B T.4. B (OpME MPAKTUIECKOI 62 160 222
MOATOTOBKH
2  CamocrosTenbHas paboTa / B TOM YHCIe
BBINOJIHEHHE KYpPCOBOTO IpOeKTa (paboThl), - 10/6 10/6
MOJITOTOBKA K TPOMEKYTOYHOM aTTECTaIH
3 | IIpomexyTouHas aTTecTalus — 3a4eT C OLEHKON + +
— DK3aMeH + +
4  Bcero akaJleMUYeCKUX YacOB 62 170 232

2.2. TemaTHYeCKHH IUIAH U CoAepKaHue TUCHUIIJIUHBI




2.2.1 TemaTn4eckuii mjIan

Buowl yuebnoti desmenvrocmu

6 yacax
Vuebnuvie zansmus %
Ipaxmuueckue S 2
§ 3AHAMUA, § g
S nabopamopHule % g
3 3ausmue, ® 2
§ Haumenosanue p(lb’()eﬂOS u mem ducuunﬂuﬂbl = cemurapbsl § §
B S N 3 3
R S =3 3 § 2
S S &858 S N
] %iF ¢ 8
§ 33 3 3
® = 58 § Q
s ©
v =N
1 cemecTp
Paszpnen 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM 18 18
IIKOJIbI
11 Ilenp u 3amaud MaTeMaTHUKH TIPH OCBOCHHHU 5 5
CTIEUATBHOCTH.
1.2 Ywucna u BeIYHCICHUS 2 2
1.3 ToxmectBa M TOXIECTBEHHBIC IPEOOPa30OBAHUS. 4 4
YpaBHEHHUs 1 HEpABEHCTBA
1.4 IlpoueHTHBIC BBIYHUCICHHS B IMPOQPECCHOHATBHBIX 4 4
3agauax
1.5 TlocnenoBaTeabHOCTH U IPOTPECCUU 2 2
16 ®ynkuuum u rpadukn 4 4
Paspnen 2. Crenenu n kopHu. CteneHnas, 42 4 42
MOKa3aTeJbHas U Jorapupmudeckass QyHKUMHU
2.1 Apudmernyeckuil KOpeHb N—OH CTENEHH 4 4
2.2  Crenenu. CrangapTHas opma 3ammucu 4 4
JeMCTBUTENILHOTO YHCa
2.3  CrenenHas QyHKIUSA 2 2
2.4  VppanmoHaibHbIE YDaBHEHHUS U HEPABEHCTBA 6 6
2.5 TlokasaresbHble ypaBHEHUS U HEPABEHCTBA 6 6
2.6 Jlorapugwm uncmia. CpoiicTa jorapumMoB 6 6
2.7 TlokasarenpHas
u norapudmMudeckas GyHKINA, ypaBHEHUS, 8 8
HEpaBEHCTBA
2.8 JlorapuMsl B IpUpOJIe U TEXHUKE 4 4 4
2.9 TlpumeHeHUE ypaBHEHHIA, CHCTEM H HEPABEHCTB 2 5
K PEIICHHIO 3a/1a9
Pazgen 3. IlpsaMble M IJIOCKOCTH B NPOCTPAHCTBE. 30 6 30
KoopanHaThl U BeKTOPBI B IPOCTPAHCTBE
3.1 TloBTOpeHHE MIaHUMETPHH. 2 2
Bcezo akademuueckux uacoe 3a 1 cemecmp 62 4 62
2 cemecTp
3.2 OCHOBHBIE ITOHATUS CTEPEOMETPUN 2 2
3.3 IlpsMble W  IUIOCKOCTH B  TPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX, MPSAMONW M TUIOCKOCTH, 6 6
IJIOCKOCTEN




3.4 [lepneHIUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH 4 4
3.5 Vel MeXIy IPSAMBIME U IFIOCKOCTSIMU 4 4
3.6 KoopauHatel 1 BEKTOPHI B TPOCTPAHCTBE 4 4
3.7 IlpsiMbIe 1 TUIOCKOCTH B MPAKTUYECKUX 3a/1a4ax 6 6
3.8 Pemenme 3amau. [IpsMble ¥ IUIOCKOCTH, 2 5
KOOPAMHATHI M BEKTOP
Paznen 4. OcHoBBI TPUTOHOMETPHH. 26 2%
Tpuronomerpuyeckue pyHKIUH
4.1  OCHOBBI TPUTOHOMETPUHU 6 6
4.2 OcHOBHBIEC TPUTOHOMETPHUYECKHE TOXKIECTBA 6 6
4.3 TpuroHomerpuyeckue (yHKIMHU, MX CBOWCTBA U 4 4
rpaduku
4.4  TpuroHOMeTpUYEeCKHE YPaBHEHUS U HEPABEHCTBA 6 6
4.5 Hcnonp3oBaHue TPUTOHOMETPHUU B 2 6
npodeccHOHATLHON cdepe
4.6 Permenue 3a71a4 TPUTOHOMETPUHN 2 2
Pa3nen 5. MHOTOrpaHHUKH M TeJia BpamieHust 34 34
5.1 MHororpaHHUKH 8 8
5.2 [IpaBuibHbIC MHOT'OI'PaHHUKH. [Tnomanp 6 6
MTOBEPXHOCTH MHOTOI'PaHHHUKOB
5.3 Tena BpalieHus 8 8
5.4 OOBEMBI U TUIOIIATN TIOBEPXHOCTEH TEJ 6 6
5.5 Jlpmwxkenune B  mpoctpaHctBe. CedyeHus U
KOMOMHAIIMM  TPOCTPAHCTBEHHBIX  QuUryp B 4 4
poeCCHOHATIBLHBIX 3aJauax
5.6 Pemenwe 3amay. MHOTOTpaHHMKH ¥ Tela 2 2
BpallCHUS
Pa3nea 6. [Ipon3Bognas n neppoodpasHasi pyHKuMu 50 50
6.1 MOHOTOHHOCTh M AIKCTpeMyMbI (DYHKIHH. TOUKH 2 3
IKCTpEeMyMa
6.2 TlonstTme HempepelBHOCTH (GYyHKIUU. MeTox 6 8
MHTEPBAJIOB
6.3 TIlpomsBognas. I'eomerpuueckuii u QUINIECKUI 10 4
CMBICJI IPOU3BOTHON
6.4 MonoToHHOCTh QYHKIIMHU. TOUYKH IKCTpeMyMa 6 4
6.5 Hawubonpuiee 1 HaMeHbIIee 3HAUCHHUS (YHKITHH 6 6
6.6 HaxoxaeHne  ONTUMAJIBHOTO  pe3ylibrata ¢ 6 4
MTOMOUIBIO0 TPOU3BOJHON
6.7 TlepBooOpa3Has QyHKIHH 6 6
6.8 TIlmomane kpuBOJHMHEHHOW Tpanemuu. Dopmyrna 6 4
Herotona — Jlelibauna
6.9 IlpuMmeHeHWE TIPOM3BOAHON H TEPBOOOPA3HOM 2 4
GbyHKIIUN
Paznen 7. DiaeMeHTHI TeopuHM BepoOSATHOCTell M 26 2%
MATEeMATHYeCKOH CTATHCTHKH
7.1 TlpencraBicHue JaHHBIX " omnucaTteabHas 4 4
CTaTUCTHKA
7.2 Cnyuaitable coObITusa. Onepanuy Hal COOBITHSIMU 4 4
7.3  BepoaTHOCTH B MPO(PECCHOHATBHBIX 3a/1a4ax 4 4
7.4 DneMeHTbl KOMOMHATOPUKHU 4 4
7.5  Cepuu MocCiIeI0BaTSIbHBIX UCIBITAHUI 2 2




7.6 CnyyaiiHple  BENMYMHBI M PACHpPEIICICHHS. 2 5 4
MareMaTnueckoe 0KMIaHUE CIIy4aliHON BEJINYUHBI
7.7 3akoH OoibIIMX yncel. HenpepblBHBIC clydaiiHbIC
BEJIMYHHBI (pacnpenenenus) HopwmansHoe 2 2 4
pacnpezeneHue
IIpoMeskyTOUHasI aTTeCTALUS - IK3aMeH 6 6 6
Bcezo akademuueckux uacoe 3a 2 cemecmp 160 22 10 166
Bcero akageMu4ecKHX 4acoB 122 22 10 232
2.2.2 Copep:xkanue QM CUMILINHBI
No
S Cooepoicanue yuebHo20 mamepuana

1 cemecTp

Pasoen 1. I[losmopenue xKypca mamemamuxku 0CHOBHOU UIKOJIb

11

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

Hpakmuqecme 3auamue 1. ]_IGJH) U 3aJa4u MATCMAaTUKUW TpU OCBOCHHU
CIICHHNAJIBbHOCTH. ba3oBrie 3Hanus u YMCHHSA IO MATCMATUKE B HpO(beCCHOHaHbHOﬁ n
B HOBCGHHGBHOﬁ JACATCIIBHOCTH. MHO)KGCTBO, orncpanyvn HaJd MHOXCCTBaAMU.
HI/IanaMMH Sﬁnepa—BeHHa. Hcnonb3oBanue TCOPCTUKO-MHOXKXCCTBCHHOI'O allllapaTa
AJIg OIMMUCAaHUA PEAJIbHBIX ITPOLECCOB U SIBIICHUI B HpO(i)CCCHOHaHBHOﬁ JACATCIBHOCTH,
IIpu pCeUICHHUU 3a4a4 U3 APYTUX IOUCHUILIHNH. Onpez[eneHI/Ie, TCOpEMaA, CICACTBUC,
J0Ka3aTCIbCTBO.

1.2

Tema Yucna u eviuucnenus

Ipakmuueckoe 3anamue 2. HarypanpHble U nenble yuciaa. [Ipu3Haku nenuMocTu
nenbix uucen. PanuonanbHble uyucia. OOBIKHOBEHHbIE M JECSATUYHBIE ApoOw,
MIPOLIEHTHI, OECKOHEYHbIE MepHoAruYecKue ApoOu. ApudMeTndyeckue ornepanuu ¢
paloHaIbHBIMU 4HClIaMH, npeoOpa3oBaHus YHCIIOBBIX BBIPAKCHHM.
HelictBuTenbHble  yuchna.  PanuoHanbHblE W HMppalMOHAJIbHBIE  YHUCTA.
Apudmernueckue omnepauuud C JEHCTBUTENbHBIMU uMciaamu. [IpuOnmxénnble
BBIUHCIICHUS, TPaBUIJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIYMCIECHUH.

1.3

Tema Toocoecmsa u moscoecmeentvle npeodpa306anusl. YpasHeHus u HepaseHcmea

IIpakmuyeckoe 3anamue 3.  ToxaecTBa M TOXKIECTBEHHBbIE IPEOOpPa30OBAHUS.
VYpaBHeHHe, KopeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
MHTEpBaJIOB. Pelienue nensix 1 1poOHO-paliMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpakmuueckoe 3ansamue 4. IlpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PEILECHUIO
MaTeMaTHUYeCKUX 33/a4 U 3aJa4 U3 Pa3InYHbIX 00JacTel HAyKU U pealbHON >KU3HH.
CucreMpl U COBOKYIHOCTH pAalMOHAIBHBIX YPAaBHEHMM W HepaBeHCTB. CHCTEMBI
JIMHEMHBIX YypaBHEHUMW. PellleHWe NPUKIAIHBIX 337ad C TOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUM.
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Tema HpoueHmele B8blYUC/IEHUA 6 npOd)@CCUOHClﬂbelX 3a0avax

Ilpakmuuecrxoe 3ausamue 5. llpuMeHeHme npoOeld W TPOLEHTOB ISl PEHICHUS
NPUKIAIHBIX 3aJad M3 pa3IU4yHBIX OTpaciied 3HAHUW U PeaTbHOM KU3HH.
[TpubmmxEHABIC BRIYMCIICHHMS, TIPABIIIA OKPYTIIEHHUS, TPUKHUIKA U OIICHKA PE3yIbTaTa
BBIYMCIICHU.

Ipakxmuueckoe 3anamue 6. Pa3Hble ciocoObl BbIUKCIEHHS MPOLEHTOB. [IporieHTHBIE
BBIUHCIICHHS B PO ECCHOHANBHBIX 3a1auax. [[puMeHeHne ypaBHeHUN 1 HEPABEHCTB
K PEIICHWI0 MaTeMaTHMYeCKHX 3aJad W 3ajJad W3 Pa3IMYHBIX 00JacTe HayKu U
pEaJbHON KU3HU.

1.5

Tema [locnedosamenvrocmu u npoepeccuu

Ipaxmuuecxoe  3anamue 7. llocnemoBaTenbHOCTH,  CIOCOOBI  3amaHUS
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MOCJIeI0BaTeILHOCTEH. MOHOTOHHBIE TIOCIICOBATENHLHOCTH. Apu(METHYEeCKas Hu
reoMeTpUUecKass  NIporpeccur. beckoHeYHO  yObIBaroIIas  TeoMEeTpHUYEcKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPUYECKOW TIPOTPECCHH.
dopMyna CIOXKHBIX TpoOLEHTOB. lcnonb3oBanue mnporpeccuud i pelIeHUs
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

1.6

Tema @yuxyuu u epaguxu

Ilpakmuueckoe 3anamue 8. @DyHKusA, crnocoObl 3amanus (yHkouu. ['padux
¢ynkuuu. BzaumHo oOparnbeie ¢yHkiuu. OO1acTb ONpeAeseHHs W MHOMKECTBO
3HaueHni ¢yHkuun. Hymu ¢ynkmuu. [TpomexxyTku 3HakornocTosHCTBA. YETHBIC M
HE4ETHBIC PYHKINH.

Ipakmuuecroe 3auamue 9. KontpoapHas padota mo pasueny 1. BxomHoi KOHTpOJIb

Pazoen 2.

Cmenenu u xopuu. Cmenennas, NOKa3amenbHas U 102apumuyeckas QyHKyuu

2.1

Tema Apugpmemuueckuii KopeHb n—oti Cmenexu.

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

2.2

Tema Cmenenu. Cmanoapmuas ¢popma 3anucu 0eticmsumenbHo20 YUcid

Ipakxmuueckoe 3anamue 12. CteneHb ¢ LenbIM Noka3atesneM. CtanaapTHas gopma
3amucH JICMCTBUTENBHOTO 4YKcia. lcrmonb3oBaHue mNOAXonsiieil (opMbl 3amucu
JCWCTBUTENPHBIX YHUCEN JUISl PEIICHHs] MPAaKTHYECKUX 3aJad M TPeICTaBICHHUS
TaHHBIX.

IIpakmuueckoe 3ansamue 3. CTeneHb ¢ pallMOHAIbHBIM TNOKa3aTesneM. (CBoiicTBa
crenienu. [IpeoOpa3oBaHue BBIpAKEHUN, COJEPKAIIMX CTENEHU C PALMOHAIBHBIM
IIOKA3aTEJIEM.

2.3

Tema Cmenennas ¢ynxyus

Ilpakmuyeckoe 3anamue [14. CreneHHas (QyHKIHS C HATYpPalIbHBIM M IIEJIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEeHU

2.4

Tema Uppayuonanvuvie ypasHenus u HepaseHcmea

IIpakmuueckoe 3anamue 15. Penienrne npocTelInX UppallMOHAIbHBIX YPAaBHEHUH.

IIpakmuyeckoe 3anamue 16. Permenne npocTeinx nppaoHaJIbHbIX HEPABEHCTB.

IIpaxmuueckoe 3anamue 17. PenieHnne uppaloHaIbHbIX YPaBHEHUI U HEPABEHCTB.

2.5

Tema IlokazamenvHole YPABHEHUA U HepABeHCNMBA

IIpaxmuueckoe 3anamue 18. Penienne npocTeNInX Moka3aTeabHbIX YpaBHEHUI.

IIpakmuyeckoe 3anamue 19. Permenne npocteimmx noka3aTeabHbIX HEPABEHCTB.

IIpakmuueckoe 3anamue 2(). Pemenne nokas3aTenbHbIX YPABHEHUI U HEPABEHCTB.

2.6

Tema Jloeapughm uucna. Ceovicmea nocapugmos

IIpakmuueckoe 3ansmue 21. Jlorapudm uncina. OCHOBHbIE CBOMCTBA JIorapu(MoB.

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

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

2.7

Tema Ilokazamenvras u nocapugpmuueckasn pynKyuu, ypasHenus, HepaseHcmed

Ilpakxmuueckoe s3anamue 24. IlokazarenbHass W Jorapupmuueckas (QyHKIUHU, HUX
CBOWCTBA U rpaduKu.

IIpakmuyeckoe 3anamue 25. Permenne npocTelmmx JorapuMHUUECKUX ypaBHEHUH.

IIpaxmuueckoe 3anamue 26. Penienre npocTeHInX JorapupmMrUIeckux HepaBeHCTB.

IIpakmuyeckoe 3anamue 27. Pemenne norapu)Mu4eckux ypaBHEHUH U HEPaBEHCTB.

2.8

Tema Jloeapughmer 6 npupooe u mexnuxe

Ilpaxmuuecrkoe 3anwamue 28. Ilpumenenue norapudma. Hctopus pa3BuTHs
MareMmatuku. JlorapudmMuyeckas ciupaib B mpupoje. Ee matemaTu4yeckue CBONCTBA.
Hcnons3oBanue rpadukoB QyHKIHIA 17151 UCCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MpPHU PEUICHUHM 3aJad M3 Pa3WyHbIX obyacTell Hayku u
pEaJbHON KU3HU.




Ilpakmuueckoe 3amsmue 29. Vcnonb3oBaHue TrpapukoB (QYHKIHN IS perIeHUs
YPAaBHEHUN U JIMHEUHBIX cCUCTEeM. [IpuMeHeHUe ypaBHEHUM, CUCTEM U HEPABEHCTB K
pElIeHHI0O MaTeMaTHYeCKUX 3alad W 3a7ad M3 pa3jMyHbIX o0lacTedl HayKu H
pEaTbHON KU3HU.

2.9

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

Ipaxmuuecroe 3anamue 3(0. KonTponsHas padoTta mo pasaery 2.

Pazoen 3.

IIpamvle u nrockocmu 6 npocmpancmee. Koopounamul u 6eKmopvl 6 NPOCMpPaAHCMEe

3.1

Tema [losmopenue nianumempuu.

Ipaxmuuecroe 3anamue 3 1. OCHOBHbIE PUTYPHI, (PAKTHI U TEOPEMBI TNIAHUMETPHUU.

2 cemecTp

3.2

Tema OcHosHble nNOHAMUSA cmepeomempuu

Ilpakmuueckoe 3ansimue 32. OCHOBHbBIC TOHATHSI CTEpeoMeTpuu. Touka, mpsmas,
IJIOCKOCTh,  IPOCTPaHCTBO. [loHsATHE 00  aKCMOMAaTHYEeCKOM  IMOCTPOCHHH
CTEpEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIECICTBUS U3 HUX.

3.4

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

Ipakmuueckoe 3anamue 33. B3auMmHOE pacnoyioOK€HHE NPSMBIX B MPOCTPAHCTBE:
MepeceKaroIIrecs, napajulesibHble U CKpeluBarouecss npsmele. [lapannenbHocTb
NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: MapaljielIbHbIE MPSMbIE B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, HAPAIIEIBHOCTD MPAMON U IIIOCKOCTH.

Ilpakmuueckoe 3anamue 34. YTIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ MEXKIY
NpSAMBIMH B TIpOCTpaHCcTBe.  [lapayiebHOCTh  TUIOCKOCTEH:  MapaylieibHbIC
IJIOCKOCTH, CBOMCTBA NapaJUICIbHBIX MIJIOCKOCTEH.

Ilpaxmuueckoe 3amamue 35. llpocrteiiliue MNPOCTPAHCTBEHHbIE (UTYpHI Ha
IJIOCKOCTH: TETpa’ip, KyO, napajijiesienumnes, IOCTPOCHUE CEUEHUH.

3.4

Tema Ilepnenoukynsaprocms npamvlx U NAOCKOCMeLl

Ilpakmuyeckue 3anamusa 36-37. llepneHIUKYISIPHOCTh NPSAMOM M IIJIOCKOCTH:
MIEPNEHIUKYJSIPHBIE  IIPSAMBIE B IIPOCTPAHCTBE, IMpsAMBIE IApaJUICIbHbIE U
NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK IIEPIEHIUKYISAPHOCTH IIPSAMON H
IIJIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYIIPHON IUIOCKOCTH

Tema Yenuv Meofcdy NPAMBIMU U NTIOCKOCMAMU

3.5

Ipakxmuueckue 3anamus 38-39. YTIbpl B NMPOCTPAHCTBE: YTOJ MEXKIY NPSIMOA H
TUIOCKOCTBIO, ~ JIBYTPaHHBIA  yroy, JMHEHHBIH  yroid  JBYIpaHHOTO  yIJia.
[MeprieHUKYIISAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHHE OT
OpsSIMON /IO TJIOCKOCTH, TPOEKIHsl (UTYphl Ha IUIOCKOCTb. [leprneHanKyaspHOCTD
IUIOCKOCTEH: TIPH3HAK IEPHeHANKYISIPHOCTH IBYX IUTockocTeld. Teopema o Tpéx
NEePIECHIUKYIISPAX.

Tema Koopounamul u 6ekmopwsi 8 npocmpancmee

IIpaxmuueckoe 3anamue 40. BeKTop Ha IJIOCKOCTH U B IpocTpaHcTBe. ClI0KEHHE U
BBIUMTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4yucio. Pa3noxenne BekTopa no Tpém
HEKOMIUIaHapHbIM BekTopam. [lpaBuno mnapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C TPUMEHEHUEM IPaBUJI IEUCTBUN C BEKTOPaMHU.

3.6

Ipaxmuuecroe 3ansamue 41. IlpsmoyronbHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE.
Koopnunatel BekrTopa. Ilpocreiimme 3agauyd B KOOpAMHATaX. YTOJd MEXIY
BekTopamMu. CKallIpHOE NPOU3BEIECHUE BEKTOPOB. BbluuCIEHUE YIIOB MEXKIY
NpSAMBIMU W IUIOCKOCTSIMUA. KOOpIMHATHO-BEKTOPHBIM METOJ NpPU PEIICHUU
FEOMETPUYECKUX 3a]1a4.

Tema Hp}ZMble U njiockocmu 6 npaKkmu4eCcKux 3a0auax

3.7

IIpaxmuueckoe 3anamue 42. PacnionoxeHue MpsIMBIX U IUNIOCKOCTEH B OKpY’KaroleM
MuUpe (IPUPOJIe, UICKYCCTBE, apXUTEKTYPE, TEXHUKE).

Ilpakmuueckoe 3ansmue 43. PelieHre NpakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
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Ilpakmuueckoe 3anamue 44. PemieHue 3amad Ha HAXOXKIECHHE T'€OMETPUUYECKHUX
BEJIMYHH C MCTIOJIH30BAHUEM aIlllapaTa BEKTOPHOU alreOphl.

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

3.8

Ipaxmuuecroe 3anamue 45. KontposbHas padoTta 1o pasueiny 3

Pazoen 4.

Ocnoevl mpuzonomempuu. Tpueonomempuueckue @hyHKyuu

Tema OcHosbl mpueconomempuu

4.1

Ipaxmuueckoe 3ansmue 46. CuHyc, KOCUHYC U TaHT€HC YHUCIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHI€HC YHCJIOBOI0 apryMeHTa.

Ipaxmuueckue 3anamus 47-48. TpuroHoMeTpuyecKass OKPYKHOCTh, OMpEICIICHUE
TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO apryMeHTa

Tema Ocnosnble mpucoHomempu4ecKue moorcoecmasa

Ipakmuuecxoe 3auamue 49. OCHOBHBIE TPUTOHOMETPUUECKHIE (POPMYIIHI.

4.2

Ilpakmuyeckue  3anamusi  50-51.  IlpeoOpa3zoBaHue  TPUTOHOMETPUUYECKHX
BBIPAYKECHMUIA.

Tema Tpuconomempuueckue pynKyuu, ux ceolicmea u epaghuxu

4.3

Ipaxmuueckoe 3auamue 52. DyHKIUA. Ilepuoauueckue GyHKIHIH.
Tpuronomerpuueckue GyHKIHH Y=SiN X, Y=COS X, ©X CBOWCTBA U rPpadrKH

IIpakmuueckoe 3anamue 53. Tpuronomerpuueckue ¢yHkuuu y=tg X, y=cCtg X, ux
cBoiicTBa u rpaduku. [Ipeodpa3zoBanne rpaguKOB TPUTOHOMETPUIECKUX (QYHKITUI.

Tema Tpueconomempuueckue ypasHeHus U HepaseHCcmed

4.4

Ipaxmuueckue 3anamus 54-55. PenieHue TpUTOHOMETPUYECKUX YPABHEHUU.

IIpakmuueckoe 3anamue 56. 1IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Tema Hcnonv3zoeanue mpucoHomempuu 6 npogeccuoHaivHol cgepe

4.5

Ilpakmuueckoe 3anamue 57. llpoBeneHne MPaKTUYECKUX pacdeToB Mo (opmynam
Tpuronomerpuu. Vcnonp3oBanue rpapukoB GyHKUUHN I UCCIIEA0BAHMS IPOLIECCOB
U 3aBUCHMOCTEH, KOTOpbl€ BO3HHUKAIOT NPU PELICHUH 3a/1ad U3 JIPYIHX y4eOHBIX
JUCLIUIUINH U PEAJIbHOM JKU3HHU.

4.6

Tema Pewenue 3a0au mpueconomempuu

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

Pazoen 5.

Mnozoepannuxu u mena epawjenus

5.1

Tema Mnoeoepannuru

Ilpaxmuueckoe 3anwsamue 59. lloHATHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHHUKA, BBIIYKJIbIE M  HEBBIIYKJIBIE  MHOIOTPAaHHUKHM;  Pa3BEpPTKA
MHOT'OTPaHHUKA.

Ilpakmuueckoe 3amsmue 60. Ilpusma: n-yroibHas Npu3Ma; TPaHU W OCHOBAHUS
MPHU3MBI; TIpsiMasi U HAKIIOHHAs MPHU3MBbI, OOKOBas M TOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYyroJbHBIN apauIeIenUIEe] U €ro CBONCTBA.

Hpaxmuqecme sanamue 61. HI/IpaMI/I,Z[aI Nn-yroJjibHasd nmupamMuzia, rpaHd 1 OCHOBAHUC
nmupaMuabl; 0OKOBas W MOJIHAA IMOBCPXHOCTh MUPpaMUbI; IMMPaBUJIIbHAA U yCG‘-IéHHaSI
InrpamMujaa. OneMEHTHI IMIPU3MbI 1 TUPpaAMUIBI.

Ilpakmuueckoe 3ansmue 62. BplUHCIEHHWE 3JIEMEHTOB MHOTOTPAHHUKOB: pEOpa,
JTUArOHAJ, YIJIbL.

5.2

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

IIpakmuueckoe 3anamue 63. IIpaBUIbHBIE MHOTOTPAHHUKH: MOHSTHE MPABUIBHOIO
MHOTOTpaHHMKA; MpaBWIbHAs NpU3Ma U IpaBWIbHAs NHUpPaMuJa; IpaBUIbHAA
TpeyrojbHas MNHpaMuga W TpaBWIbHBIM TeTpa’ap; KyO. IlpencraBienue o
MIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, NOAECKAdIp U UKOCAdAP U JIp.

Ilpakmuueckoe 3anamue 64. CeueHus TpusMbl U TUpamuabl. [lnomans O0KOBOMH
IIOBEPXHOCTH U IIOJIHOM IIOBEPXHOCTU HPSIMOM MNPU3MBI, ILIOIIAJb OCHOBAHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU MPHU3MBI.

Ilpakmuyeckoe 3anamue 65. Ilnomanb OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
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MPaBUILHON THpaMUIBI, TEOpeMa O IUIONIaan OOKOBOW IMOBEPXHOCTH YCEUEHHOU
IMUpaMu bl

Tema Tena epawernus

Ilpakmuueckoe 3anamue 66. lluiuHIpuyeckas TIOBEPXHOCTb, OOpa3ylolue
UMIMHIPUYECKON TOBEPXHOCTH, OCh IWJIMHIPUYECKON MoBepXHOCTH. Llmnuuap:
OCHOBaHUSI M OOKOBasi MOBEPXHOCTh, OOpa3ywInas M OCh, IUIONAJb OOKOBOH H
MIOJIHOM MoBepXHOCTH. Pa3BEpTka HMIMHIpA.

5.3

Ilpakmuyeckoe 3anamue 67. KoHnmueckas MOBEPXHOCTb, 00pa3ylOIIne KOHUYECKON
IIOBEPXHOCTH, OChb M BEpUIMHA KOHMYECKOH mnoBepxHocTu. KoHyc: ocHOBaHME U
BepIIMHA, 00pa3yolast ¥ 0Ch, IUIOIAAb OOKOBOI U MONHON OBepxHOCTH. PazBépTka
KOHYCa.

Ipakmuyeckoe 3anamue 68. YCEUEHHBIH KOHYC: 00pa3yrollne U BHICOTA, OCHOBAHUS
1 OOKOBasi NOBEPXHOCTb.

Ilpakmuueckoe 3anamue 69. Cdepa u map: HEHTP, paauyc, IAAMETpP, IJIOMIAb
noBepxHocTU cepsl. B3anmHoe pacnonoxeHue cepbl M IUIOCKOCTH, KacaTelbHas
TUIOCKOCTH K cdepe, Tiomas chepsl. M3o0pakeHne Tell BpaleHus Ha TIOCKOCTH.

Tema Obvemvl u n1owaou noeepxHocmeti mei

Ipaxmuueckoe 3ansmue 70. Ilonstue 06 o0bEMe Tena B mpocTpancTBe. OCHOBHBIE
cBoiicTBa 00bEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJILHOTO TapauIeeuIeaa 1
cienctBus u3 He€. O0beM MUPaMUABI U IPU3MEI.

5.4

Ilpakmuuecroe 3anamue 71. O0bEM nunuHIpa, KoHyca. O0BEM IIapa W TIIOMIATH
cheppl. CeueHus umianHapa (MapaieIbHO W TEPHEHANKYISIPHO OCH), CEUCHUs
KOHYca (mapajuieIbHOe OCHOBAaHHIO U IPOXOIAIIEE Yepe3 BEpIINHY), CEUYCHHS Iapa.

IIpakmuueckoe 3anamue 72. IlonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY
TUTOIIASIMHA TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX Tel. MHOTOTPaHHUK, OIMCAHHBIN
0KO0JIO cepsl; cdhepa, BIMCaHHasi B MHOTOTPAHHUK WJIM B TEJIO BPAIIEHUS.

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

5.5

Ilpakmuyeckoe  samamue 73. CuUMMeTpus B IIPOCTPAHCTBE: CHUMMETPUS
OTHOCHUTEJIHO TOYKHM, MPSMOH, INIOCKOCTH. DJEMEHTHl CUMMETPUM B NHpaMUAaAx,
napajulefienunesax, MNpaBWIbHBIX MHOrorpaHHukax. CumMMmeTpuss B TNpUpPOJE,
apXUTEKType, TEeXHHMKe, B ObITy, B mnpodeccun. lcnonp3oBaHue IBIKEHUI B
MIPOCTPAHCTBE MIPH PEIICHUH 3a]1au.

Ilpakmuueckoe 3anwsmue 74.  IlocTpoeHue CEUYEHH MHOTOIPAHHUKOB U Tel
BpamieHusi. Meton cienoB. KomOunammsi Tenm BpamieHUST W MHOTOTPAHHUKOB.
Hcnonb3oBaHne KOMOMHAIMMT MHOTOTPAaHHMKOB W TeJ BpallleHUs B MPaKTUKO-
OPHUEHTHPOBAHHBIX 3a7a4ax.

Tema Pewenue 3a0au. MHoeoepanHuku u mena epawjeHus

5.6

IIpakmuueckoe 3ansmue 75. KontponbHas paboTta no pasueiny 5.

Pa3zoen 6.

IIpouseoonas u nepeoobpasnas gyHxkyuu

Tema Monomonnocms u sxcmpemymsl hyHkyuu. Touku sxcmpemyma

6.1

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

Tema [lonamue nenpepvienocmu ¢hynxyuu. Memoo unmepsanoe

6.2

IIpakxmuueckoe 3anamue 77. HenpepblBHbIE PYHKIIUH.

Ipaxmuueckue 3anamus 18-79. MeTox HHTEPBAIOB JIJIsl pEIICHNS] HEPABEHCTB.

Tema Ilpoussoonas. I eomempuueckuii u puzuyecKuti CMulci RPOU3B0OHOU

6.3

Ilpakmuueckoe 3anamue 80. IlpomsBomnas QyHkuu. ['eomerpudeckuii u
(U3MYECKUN CMBICI POU3BOIHOM.

IIpaxmuuecroe 3anamue 81. [Ipon3BOIHBIE JTIEMEHTAPHBIX (DYHKITHIA.
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Ilpakmuueckue 3anamus 82-84. dopMynbl HaXOXIEHUS TMPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

Tema Monomonnocms @ynxyuu. Touku sxcmpemyma

6.4

Ipakmuueckue 3anamus 85-87. IlpumMeHeHHEe TPOUZBOJHOW K HCCIICIOBAHHUIO
(GyHKIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI.

Tema Haubonvuiee u HaumeHnvuiee 3Ha4eHUsi YYHKYUU

6.5

Ilpakmuueckue 3anamus 88-90. HaxoxxmeHue HaWOOJBIIET0O M HAUMEHBIIETO
3HaueHus: (QYHKIUM Ha oTpe3ke. [IpuMeHeHHe TPOW3BOAHOW I HAXOXKICHUS
HaWJIydllIero penieHuss B NPHUKIAAHBIX 3aJadax, IS ONPEICTICHHS CKOPOCTH
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM

Tema HaxoorcoeHue onmumanbHo20 pe3yibmama ¢ HOMOUWbI0 NPOU3800HOU

6.6

Ilpakmuueckue zanamus 91-93. llpuknagHbie 3a7a4yd, B TOM YHUCJE COIMAIBHO-
SKOHOMHYECKOTO ¥  (U3WYECKOTO  XapakTepa, UX pEIIeHHEe CpeACTBAMH
MaTEMAaTHUYECKOTO aHaIn3a

Tema [lepsoobpasnas ¢hynrxyuu

6.7

Ipaxkmuueckoe 3anamue 94. IlepBooOpasnas. Tabauia nepBooOpa3HbIX.

Ipaxmuueckue 3anamus 95-96. Haxoxxnenne nepBooOpa3HbIX GyHKIUH.

Tema [Inowaow kpusonunetinou mpaneyuu. Popmyna Hotomona — Jletibnuya

6.8

Ipakmuyeckue 3anamus 97-98. VHTerpai, ero reoMeTpudyeckuid u (U3UIECKUi
cMbIcll. Berunciienue unterpaia no gopmyne Hororona-JleiOnuma.

IIpaxmuueckoe 3anamue 99. Berancienue miomnianeil KpUBOJIMHEHHBIX TPANCIIHN.

6.9

Tema Ilpumenenue npousso0Hol u nepeoobpasHoU GyHKYUU

Ipaxmuuecroe 3anamue 100. KontpoabHas pabota no pasaeny 6.

Pazoen 7.

Teopuﬂ 6ep0}1mnocmeﬁ u cmamucmuxka

Tema HpedcmaeﬂeHue OAHHBIX U ONUCAMENbHASA CIMAMUCIUKA

7.1

Ilpakmuueckoe 3ansmue 101. TlpencraBieHWe NaHHBIX C TIOMOINBIO TAOIUI] U
JTUArPaMM.

Ipaxmuuecroe sausmue 102. Cpennee apupmMeTndeckoe, MeArana, HAHOOIbIIEe U
HauMEHbIIIee 3HAYCHHs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKIOHEHHE YHCIOBBIX
HabOpOB.

Tema Cnyuatinvie coovimus. Onepayuu Hao coobimusimu

7.2

IIpakmuyeckoe 3anamue 103. CaydaiiHble SKCIIEpUMEHTHI (OMBITHI) M CllydaiiHbIe
COOBITHA. DileMeHTapHble coObITUS (MCX0/bl). BeposTHOCTH Ciy4ailHOro COOBITHSL.
bauzocte  uyacTOoTBl M BepOATHOCTH  coObITMH.  Ciy4aiiHble  ONBITHI €
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMHU. BeposiTHOCTH COOBITHIA B OIBITAX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMH.

Ilpakmuueckoe 3aumsmue 104. Omnepanuu HaJ COOBITHSAMHU: TIEpECEUCHUE,
o0beIMHEeHNEe, TPOTHBOIONOXKHBIE COObITUA. Jluarpammel Diinepa. Dopmyna
CIIOKEHUS BEpPOSTHOCTEH. YCIOBHAs BEPOSTHOCTh. YMHOXEHHE BEPOSITHOCTEH.
JepeBo ciyuaitHoro skcriepumenta. @opmyna noyiHoON BeposiTHOCTH. He3zaBucumeie
COOBITHSI.

Tema Beposimnocmu 6 npogheccuonanbHuix 3a0a4ax

7.3

Ipaxmuueckue 3ansmus 105-106. [TepBuunas 00padOTKa CTATUCTHYCCKHUX JTAHHBIX.
I'papuueckoe ux mpencrtaBieHue. HaxoxaeHue CpeaHMX  XapaKTEpUCTHK,
HaOmoaeMbpIX JaHHBIX. OlEHKa BEpOSTHOCTU COOBITHS B NpoeCcCHOHATBHOM
NeSITeNbHOCTH, pELICHHEe NpOo(EeCcCHOHANBHBIX 337ay Ha BEPOSTHOCTh COOBITHS,
MIPUMEHEHHE CTaTUCTUYECKUX METO/IO0B AJIsl pelieHust NpoheCCHOHAIbHBIX 3a/1a4.

Tema Dnemenmul KOMOUHAMOPUKU

7.4

Ilpakmuueckue s3anamus 107-108. KomOuHaTOpHOE TIPaBUIO YMHOXCHUSI.
[lepectanoBku u ¢axtopuan. Yucno codyeranuil. Tpeyronpuuk Ilackans. @opmyna
6unoma HeroToHa.
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7.5

Tema Cepuu nocredoeamenbHbix UCNbIMAHUU

Ipaxmuuecxoe 3anamue 109. buHapHbBIi CIlydallHBIM OMBIT (UCIIBITAHUE), YCTIEX U
Heynaua. HezaBucumeble ucnbeiTanus. Cepusi HE3aBUCUMBIX UCHBITAHUM 10 MEPBOTO
ycnexa. Cepust He3aBUCUMBIX HCTIBITAaHUM bepHyiuiu.

7.6

Tema Cnyuaiinvle eenuuunvl u pacnpedeineHus. Mamemamuueckoe o0xcudanue
CAVYAUHOU 8EIUYUHDB]

Ilpakmuuecxoe 3ansmue 110. Cnydaiinas BenuuuHa. PacnipeneneHue BEpOSITHOCTEH.
Huarpamma  pacupeneneHus. Ilpumepsl  pacnpeneneHuil, B TOM  YUCIE,
reoMeTpuyeckoe u OuHOMHUANbHOE. YMCIOBBIE XapaKTEPUCTUKU  CIY4alHBIX
BEJIMYMH: MaTEMAaTUYECKOE OKUJAHHUE, AUCIEPCHs M CTaHJApTHOE OTKJIOHEHHE.
[IpuMepsl puUMEHEHHs MAaTEMaTUYECKOIO OKMUJAHWS, B TOM YHUCIE B 3aJadyax u3
[TOBCEIHEBHOW JKU3HU.

Camocmosmenvhas paboma MaremaTHdeckoe OXUAaHUE OWHAPHON CIydalHOU
BEIMYMHBI.  MareMaruueckoe  OXHMJIAaHME€  CYMMBI  CIIyYallHbIX  BEJIUYHH.
Matematuueckoe OXUIaHHE M AUCIEPCHS T€OMETPUYECKOTO U OMHOMMAIBLHOTO
pacnpeeeHuil.

7.7

Tema 3axon bonvuwux uucen. Henpepwvignvie ciyuatinbvlie geiuyunsvl (pacnpeoeieHus)
Hopmanvnoe pacnpedenenue

Ipaxmuueckoe 3ansimue 111. 3aKoH OONBIINX YUCEI U €r0 POJb B HAYKE, IPUPOJIE U
obmecTBe. BwiOopounblii  Merox  wmccnenoBaHuid. [IpuMmepbl  HempephIBHBIX
CIIy4allHbIX BEJIMYUH.

Camocmosmenvnas paboma IloHSTHE O TUIOTHOCTH pacIpeaeIeHHUs.
NpPUBOJALIME K HOpMalbHOMY pacnpeaeneHuto. [lonstue o

3amaum,
HOPMAJTLHOM

pacipeaciICHun.

3. YCJI0OBUS PEAJIM3ALIUU TPOT'PAMMBI IMCHUTTJIMHBI
3.1. Peannuzanusi nporpaMMbl AHCHUIIIMHBI IPOBOJAUTCS B CJIeAYIOIIUX CHEeHHAJIbHBIX

MMoOMEIICHUAX:

Cneyuanvhvle nomewjeHus 01s
npoeedenus 3aHAmuil 6cex
81008 U NOMeueHUst OJisl
opeanuzayuu
CAMOCMOSIMeNbHOU pabomul

Obopyoosanue u mexHuieckue cpeocmea 00y4eHust

aynutopus Ne 249
ydeOHas ayAuTopus s
NpOBeIeHHs yUeOHBIX 3aHATHHA

r. YalilKOBCKH,
yi. Jlenuna, 1.67.

Criennanm3upoBaHHas Meenb (MeOenb ayTuTOpHas (CTOJBI, CTYJIbS,
JOCKa ayANTOPHAsI), CTOJI IPETIoIaBaTels, CTyJI IPEroaaBaTeIs);
TEXHUYECKHE CPENCTBA 00yUeHHs (PKpaH, IPOEKTOP, HOYTOYK)

aynutopus Ne 256
yueOHas ayAuTOpHs AJs
MPOBEJICHNS yUeOHBIX 3aHATHIA

r. YalikoBCKHiA,
yi. Jlenuna, 1.67.

CrienanusupoBaHHas Me0Oenb (MeOenb ayIuTOpHast (CTOJbI, CTYJIbS,
JI0CKa ayAUTOPHAsI), CTOJI IPETIoIaBaTes, CTyJI IPEroaaBaTes);
TEXHUYECKHE CPENCTBA 00yUeHHs (PKpaH, IPOEKTOP, HOYTOYK)
TexHuueckue cpeacTBa 00ydeHus:

- KOMILIEKT YepPTEKHOTO 000pyIOBaHHUS M IPUCIIOCOOICHUIN /ATIst
NIKOJIBHOM JOCKH (TPEYTONbHUK, TPAHCTIOPTUD, IIUPKYJIIh, THHEHKA);
- cTepeoMeTpuyecKuil Habop.

aynutopus Ne 207
MTOMETIEeHNE IS
CaMOCTOSITETFHON PabOTHI
00yJaronmxcs

r. HailtkoBCKHH,

Crienmanu3upoBaHHas MeOelb: MeOenb ayuTOpHast (CTOJIBI, CTYJbS,
JIOCKa ayUTOpHAs ), CTOJI MPeroaaBaTess, CTyJl IPenoiaBaTelis;
TCXHI/IT-IGCKI/Ie CpeZICTBa O6yquI/I$I: KOMHLIOTepHaSI TEXHHUKA C
BO3MOXKHOCTBIO MOAKIIIOUEHUS K ceTr «THTepHeT» U o0ecrneueHrneM
JIOCTYTIa B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO CPEIY
AxanemMun
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yi. Jlenuna, 1.67.

3.2. UudopmanmoHHoe odecnevyeHe peajnu3anu NporpaMmmbl
3.2.1. OcHOBHBIE TeYATHLIE U3TaHUA

1. MaremaTtuka: ainreOpa M Hayaja MaTeMaTUYeCKOro aHajlu3a, TeOMETpPHS.
I'eometrpus: 10-11 xkmaccer: 6a30BbIi U yrinyOnéHHbIN ypoBHH : yaeOHUK / JI. C. ATtanacsH, B. O.
byry3os, C. B. KagomiieB [u ap.]. - Mocksa : [IpocBemenue, 2025. - 287 c.

2. Matemaruka: anrebpa U Hayajla MaTeMaTHUYECKOrO aHajIu3a, reoMeTpus. Anredpa
W Hayayia Maremarmdeckoro aHammsa: 10-11 kmaccel: 0a3oBbId W yriayOJn€HHBIA YpPOBHHU :
yuebHuk / II. A. Anmumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. - Mocksa : [IpocBemnienue,
2025.-463 ¢

3.2.2. DJIeKTPOHHbIE U3IAHUSA
1. Maremaruka ajsi MEIarormdecKuX CICIHATbHOCTEH | Y4COHUK W TPAKTHKYM JUIsI
cpenHero npodeccuoHaITsHOro 00pazoBanus / mox oomei penaknueii H. JI. CredanoBoit. — 2-¢
u3n., mepepad. u  gom.— MockBa: M3pmarenmsctBo  FOpaiit, 2024.— 317c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-18218-7. — Tekcr : 37eKTpOHHBIH //
Oo6pa3oBarenbHas iatdopma KOpaiir [caiit]. — URL: https://www.urait.ru/bcode/561758
2. boromornos, H. B. Maremaruka. Anrebpa u Hadana aHanu3a. bazoBsiii ypoBeHb: 10—

11 xmaccel : ydeOHHMK ansi cpemnero odmero obpaszoBanusi/ H. B. boromonoB. — Mocksa :
WznatenberBo FOpaiit, 2025. — 241 c. — (O6meobpazoBarenbHbiid mukin). — ISBN 978-5-534-
16084-0. — Tekct : anekTponHb // Obpa3zoBatenbHas iardopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/568461

3.2.3. JlonoJtHUTEIbHbI€ HCTOYHUKHT

1. Anrebpa um Hayama wmaTtemaruyeckoro anammsa. 10-11 xmaccel. ba3oBbeiii u
yrayOonéunbiil ypoBHHu. YueOHuK. Anumos Il. A., Koxsrun 0. M., Tkauésa M. B. u np.- M:
[Ipocsemenue, 2025.

2. I'eometpus. 10-11 kmaccel. ba3oBblil U yriyOn€HHBIN ypoBHU. YUeOHUK. ATaHAcsH
JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: [Ipocsemenue, 2025.

3. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOrO aHalu3a, reoMeTpus. Anredpa u
Hadaya MareMarudeckoro anamm3a. 10 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

4. Maremaruka: anrebpa ¥ Hayajla MaTeMaTH4YEeCKOTO aHalu3a, reoMeTpus. Airedpa u
Hadaja mMareMarmdeckoro anamm3a. 11 kmacc. Hukonbckuit C.M., Iloramop M.K., PemerankoB
H.H. u npyrue. - M: [IpocBemenue, 2021.

3.3 IlepeyeHb JTULEH3HOHHOIO NIPOTPAMMHOI0 o00ecneYeHnst

Ne
. Haumenosanue npoecpammmnozco npodykma
ﬂuueﬁsuomioe npoepammnoe obecneyenue
1. Kaspersky Endpoint Security 12
2. Pinnacle Studio 16 Ultimate Corp License (2 -4)
3. VideoStudio Pro X4 License (1 — 10)
4. Astra Linux Special Edition
5. CIIC TI'apanTt
6. MOODL
C60600H0 pacnpocmparsiemoe nPpoeSpamMmHoe obecnedenue
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https://www.urait.ru/bcode/561758
https://urait.ru/bcode/568461

7. SAunpexc bpaysep
8. Kinovea
9. STDUViewer
10.  MAX
11.  VLC
12. PDF 24
3.4 CoBpemeHnHblIe NIpodeccuOHATBbHBbIE 0a3bl TAHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
OnekmpouHo-oubIUOMeYHbIe CUCTEMbl Ccwinka Ha pecypc
1 DNeKTPOHHO-ONOIMOTeYHAS cucrema
" MarcSQL  (Dnekrponnas  OGubinumoreka = http://bibleo.chifk.ru/marcweb2/Default.ap
U ADOKuC)
o https://urait.ru/
2. O6pasosatenbHas mwiathopma IOpaiiT
https://online-olympiad.ru
3. Beepoccuiickue HHTEPHET-OIMMITHA B
. https://mathematics.r
4. OTKpBITHIA KOJUTEK. MaremMaTrKa ttps://mathematics.ru/
https://www.resolventa.ru/demo/demomath
5 CrpaBOYHUK 110 MaTeMaTUKE IS htm
" IIKOJIbHMKOB. —

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBI

KoHTpoinb u omeHKa pe3ynbTaToB OCBOEHUS OOIIe00pa30BaTEIbHON AUCIUILIMHBI

PacKpBIBAIOTCS Yepe3 AUCHMILUIMHAPHBIE PE3yJbTaThl, HapaBIeHHbIE HA (OpMHUpPOBaHUE OOLIUX

KOMIIETEHIIMH [0 pa3ieniaM U TeMaM Cojiep KaHMs yueOHOro Marepuarna.

O01as KoMneTeHnus

Pa3znen / Tema

Tun oneHoYHbIX

MeponpusiTus

OK 01. Beibupats criocoOsl Tema 1.1 - 1.6. @poHTANBHBI  NUCHMEHHBIN
peleHus 3a1a4 Temsr 2.1- 2.7, 2.8I1-o/c, ompoc
npodeccuoHanbHOM 2.9. KonTponbhas pabora
JIEATENIbHOCTH TPUMEHUTEIBHO K Temsr 3.1 - 3.6, 3.7I1-o/c, Brimonnenue 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-o/c,

6.7-6.9.

Temer 7.1, 7.2, 7.3II-0/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

