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1. MACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JTUCIIUIIJIUHBI
MATEMATUKA

1.1. Ob61acTh NpuMeHeHus1 pado4eil MPOrpaMMbl

PaGouass mnporpamma oO0mieoOpa3oBaTeIbHON  Yy4EOHOM  AUCHUTIIMHBI
«MareMaTnkay TpeHa3HaAYCHA JUTsl U3yYEHUs MAaTEMATHKU B MPO(eCCHOHATBHBIX
00pa30BaTeIbHBIX OPTaHMU3ANMIX, PEATU3YIOMIMX O00Pa30BATEIbHYIO MPOTPaAMMy
cpeaHero  obmiero  oOpa3oBaHMsl B MpeaeraaX ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHanbHO 00pa3oBaTenbHON mTporpamMmbl CIIO Ha 06aze OCHOBHOIO
o0miero o0pa3oBaHWs TpPH TOATOTOBKE CIEIHMATNCTOB CpPEAHET0 3BEHA II0
CHEIIHATEHOCTSIM

21.02.02 BbypeHue He(PTAHBIX M IA30BbIX CKBAXKHH

1.2. Mecto yuyeOHOW MUCHUIUIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH
CIEeNHAJTUCTOB CPe/IHEr0 3BeHA:
VYuebnas gucuuminHa —«MaremaTtuka» — ABJISICTCS  y4€OHBIM — TIPEAMETOM
oOs3aTenbHON mnpeameTHOW oOnactu «Matematuku u uHpopmatuku» OI'OC
CpeaHero oo01Iero 0opa3oBaHus.

B mnpodeccuonanbHbIiXx 00pa3oBaTEeNIbHBIX OPTraHU3ANMAX, PEATU3YIONIUX
o0pa3oBaTeIbHYIO TMPOrpamMMy cpeaHero oOmero oOpa3oBaHUs B Ipeaeax
OCBOCHHMS MPOTpaMMBbl MOJATOTOBKHU creruanuctoB cpeaHero 3BeHa (IIIICC3) na
0aze OCHOBHOTO oOmIero oOpa3oBaHus, ydyeOHas IUCHUIUIMHA «MaTeMaTuka
u3ydaeTcs B 0011e00pa3oBaTeIbHOM IIUKIIE.

1.3. Heau u 3agaum y4yeOHOM AMCHMILUIMHBI — TPeOOBaHMSI K pe3yJbTaTam
O0CBOCHMS Y4eOHOM IMCHUNINHBI:

Conepxanue nporpamMmbl «MaTemaTuKa) HANpaBIEHO Ha JOCTHXKEHUE
CIIEAYIOLIUX Ueleu:
* obecrnieueHre cPOPMUPOBAHHOCTHU TMPEACTABICHUN O COLMANBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaxX CTAHOBJICHHUSI MAaTEMAaTHKH;
» o0ecrieyeHne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, QITOPUTMUYECKOTO U
MaTeMaTU4EeCKOI0 MBIIIJICHNUS,
* obOecrieueHue c(HOPMUPOBAHHOCTH YMEHUHN MMPUMEHSATD MOTYyUYEHHBIC 3HAHUS TIPH
pEeUIEHNU Pa3JIMYHbIX 33]1a4;
» oOecrieueHrne C(HOPMHUPOBAHHOCTH TPEACTABICHUA O MaTEMAaTHKE KaK YacTH
OOIIEYeIOBEYECKON KYJIBTYPhl, YHHUBEPCAIBHOM SI3BIKE HAYKH, TO3BOJISIONIEM
OMUCHIBATh U U3y4YaTh peajibHbIE MPOLECCHI U SBJICHUS.

OcBoeHne  coaepxkaHust  yuyeOHOM  gucHMIUIMHBL  «MaremaTuka
oOecreunBaeT JOCTHIKEHUE CTYICHTAMHU CIEAYIOIINUX Pe3yibmamos:
* IUYHOCHHBIX:
—Cc(OpPMUPOBAHHOCTh MPEACTABICHUM O MaTEeMaTUKE KaK YHUBEPCAIBHOM S3bIKE
HayKH, CpEJCTBE MOJECIMPOBAHUS SIBICHUN M MPOLECCOB, HUACAX M METOJax
MaTeMaTHUKH;



—MOHUMAaHWE 3HAYMMOCTH MATEMAaTHKH ISl HAyYHO-TEXHHYECKOrO Tporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHSI K MaTEMaTHUKE KaK K YacTH OOIIEYETIOBEUCCKOM
KyJbTYphl 4Ye€pe3 3HAKOMCTBO C HUCTOpPHEH pa3BUTHUS MAaTEMATHKH, SBOJIOIHCH
MaTeMaTHYECKUX UJCH;

—pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKCHMS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
TSt Oyaymed mpoeCCUOHAIBHON EATeIbHOCTH, IS MPOJIODKCHHSI 00pa30BaHUS
1 caM000pa30BaHuUs;

—OBJIAJICHUE MATEMAaTUYCCKUMU 3HAHUSAMHU W YMEHUSMH, HEOOXOJWMBIMH B
MOBCCJTHCBHOW  JKM3HHM, JUII  OCBOCHHMSI CMEXKHBIX €CTECTBCHHO-HAaYYHBIX
JUCIUIUIMH W JUCHUIUIMH  NMPOPECCHOHAIBHOTO IHKJIA, JJIS  TMOJYYCHHSI
oOpazoBaHuss B 0O0OJIACTSIX, HE TPEeOYWOIUX YriayOJeHHOW MaTeMaTU4ecKon
TIOJITOTOBKH;

—T'OTOBHOCTB M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUW BCEW JKWU3HHM, CO3HATCIIbHOE OTHOIICHHUE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEITHOW NpOo(heCCHOHATBHOM M OOIIECCTBEHHOM
NEATEITBHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITCJIbHONH TBOPYECKOW M OTBETCTBEHHOMN
NEATEITBHOCTH;

—TOTOBHOCTh K KOJIJICKTUBHOW pabOTe, COTPYIHHYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTelbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIEeN0BATEIbCKOMH,
IPOEKTHON U APYTUX BUJIAX JESITEIbHOCTH;

—OTHOIIIEHHE K MpOo(dheCCUOHATBHON NESITebHOCTH KaK BO3MOXXKHOCTH Y4acTHs B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIEHAMOHAIBHBIX
pooeM;

* MemanpeomMenHpixX:

—YMEHHUE CAMOCTOSITEJILHO ONPEIENSITh HEIN NEATeIbHOCTA M COCTABIATH IIAHBI
NEeSITEBHOCTH; CaMOCTOSITETLHO OCYIIECTBIISTH, KOHTPOJIUPOBAThH u
KOPPEKTHPOBATh JIESITEIILHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI A
JNOCTH)KEHUSI TIOCTaBJICHHBIX ILIeJIed W pealn3aldd IUIAaHOB JIESITEIbHOCTH;
BBIOMPATH YCTICIITHBIE CTPATETUU B PA3TUYHBIX CUTYAIUAX;

— YMEHUE NMPOAYKTUBHO OOIIATHCS U B3aMMOJAECHCTBOBATH B IIPOLIECCE COBMECTHOM
JESTENBHOCTH, YYWUTHIBATH TO3UIMU JPYTHMX YYaCTHUKOB JICSITEIBHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

— BJAJCHUWE HaBbIKAMM [I03HABATEIbHOW, Y4YE€OHO-UCCIEAOBATENbCKON U
MPOCKTHON JAESATEIbHOCTH, HaBBIKAMHU pa3peuieHus MpodJsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIBHOMY IMOUCKY METO/IOB PEILICHUS IPAKTUYECKUX 3a]1ay,
MPUMEHEHUIO Pa3JIMYHbIX METO/IOB MO3HAHUS;

— TOTOBHOCTh W CIOCOOHOCTh K  CaMOCTOSITENbHOM  HHGOPMAIMOHHO-
MMO3HABATEIBHON ESATEIBHOCTH, BKIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX
UCTOYHHUKAX WHPOPMAIMHA, KPUTUYECKH OICHUBATh W HMHTEPIPETHPOBATH
HH(pOpMALIHIO, TTOTYYAEMYIO U3 PA3JIMUYHbIX UCTOYHUKOB;

— BJIaJICHHE SI3bIKOBBIMU CPEJCTBAMH: YMEHHUE SICHO, JIOTUMHO W TOYHO H3JaraTh
CBOIO TOUKY 3pEHHsI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;



— BJIaJICHUE HaBbIKAMM MO3HABATEIBHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUUA U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, T'PAHULL
CBOEr0 3HAHUsA W HE3HAHWsS, HOBBIX II03HABATEIBHBIX 3aJa4 U CPEACTB Ui UX
JNOCTVIKECHUS;

— I1IeJICYCTPEMJIEHHOCTh B MOUCKAaX M MPHUHATUU PEIICHUI, COOOPa3UTENbHOCTD U
UHTYMIIUS, PA3BUTOCTh HIPOCTPAHCTBEHHBIX MPEACTABICHHUH; CIOCOOHOCTH
BOCIIPUHUMATB KPacOTy U TAPMOHUIO MHUPA;

* NPEOMEMHbBIX:

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTHKe KakK 4YacTH MHUPOBOM
KyJIbTypbl M MECT€ MaTeMaTUKU B COBPEMEHHOW IMBUJIM3AIMU, CIOCO0ax
ONUCAHUS ABJICHUN peajlbHOIO MUPA HA MATEMaTUYECKOM SI3bIKE;

—  cOpPMHUPOBAHHOCTh MPEJCTABICHUA O MaTEeMaTUUYECKUX TMOHATHUSAX Kak
BAKHEHIINX MATEMAaTUYECKUX MOJENSAX, MO3BOJISIIONIMX OMNUCHIBATH W HU3y4daTh
pasHble TPOLECChl U SBICHUS; MOHMMAHHE BO3MOXHOCTH AKCHOMAaTHYECKOTO
MOCTPOEHHUS MATEMaTUUYECKUX TEOPHUIL;

— BJAQJCHUE METOJAAMU JI0KA3aTeJIbCTB M aJITOPUTMOB PEIICHHUS, YMEHUE HX
IPUMEHSITh, IPOBOJIUTH JIOKA3ATEIbHBIE PACCYXKICHUS B XOJI€ PELICHUS 3a/ay;

—  BJAQJCHHME CTAaHJAPTHHIMM  TIPUEMaMM  PEIICHUA  pPAIMOHAIBHBIX U
UppalMOHAIIbHBIX, NTOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUM
U HEPABEHCTB, UX CUCTEM; HUCIIOJIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm, B
TOM 4YHUCJ€E JJIsI TOMCKA MYTH PELICHUsS M WUIIOCTPAMU PEUIEHUs YpaBHEHUH U
HEPaBEHCTB;

— c(pOpMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATUSX MAaTEeMaTHYECKOTO
aHaJau3a M UX CBOWMCTBax, BIAJICHHE YMEHUEM XapaKTEPU30BATh ITOBEJICHHE
(GyHKIIMH, WCMONIb30BAaHUE TIOJNYYCHHBIX 3HAHMM JJIi ONUCAaHUS W aHaiu3a
pEATBHBIX 3aBUCUMOCTEM;

— BJIQJIGHHE OCHOBHBIMU TIOHSATUAMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, ©X OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh TeOMETpUYECKHe (UTYphl HAa YEPTEkKax, MOJEISAX U B PEalIbHOM
MUpE; MPUMEHEHUE W3YUYEHHBIX CBOMCTB reomerpuueckux Guryp u Gopmyn s
pEILICHUsI TEOMETPUUECKUX 3a7a4 U 3a7a4 C MIPAKTUYECKUM COJICPKAHUEM;

— c(hOopMUPOBAHHOCTh TPEJCTABICHUN O TMpolleccax U SBICHUSAX, WMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MUpE,
OCHOBHBIX IOHATHUSAX JJIEMEHTAPHOU TEOPUHM BEPOSTHOCTEM; YMEHUN HAaXOAUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTHICCKUX
CUTYalMsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYalHBIX BEIIMYMH;

— BJIQJICHUE HABBIKAMHU HCIMOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IpU
peLIeHnH 3a1ay.

B pamkax ocBoenusi yueOHOM AMCHUILIUHBI «MaTeMaTuka» y CTYACHTOB
(opMHUpYIOTCS cieayone 00mue KOMIeTeHIUM:

Kon HaunmenoBanue pe3yabrara 00y4eHust




OK'1

[ToHumaTrh CyImHOCTP W CONMANBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccuu, MposIBIISITh K HEH YCTOWYMBBII HHTEpeC

OK 3 [IpuHuMaTh pemeHust B CTAaHJAPTHBIX U HECTAHAAPTHBIX CHUTYallUsX U HECTH
32 HUX OTBETCTBEHHOCTD

OK 4 OcymiecTBiATh MOUCK W HUCTOJIB30BaHUE HH(OPMAIKM, HEOOXOIUMOW IS
3¢ (EKTUBHOTO BBITIONHEHUS PO(ECCHOHATBHBIX 3a/1a4, TPO(ECCHOHATHLHOTO
Y JINYHOCTHOTO Pa3BUTHS

OK 6 Paborath B koiiekTHBE M KOMaHle, 3((EeKTUBHO OOLIATHCS C KOJUIEramu,
PYKOBOJICTBOM, TIOTPEOUTEIISIMU

OK 7 Bpatp Ha ce0st OTBETCTBEHHOCTH 32 pabdOTy YICHOB KOMaHIbI (TIOAYMHEHHBIX),

pe3yJbTaT BBITIOJIHEHUS 3a/IaHHI

1.4. KounmyecTBO 4YacoB Ha OCBOeHHMe Ppadoyeil mNporpamMmbl
AUCHMIIMHBI

yueOHoit

MaKCHUMaJIbHOM yueOHOU Harpy3ku odyyatomerocs 351 yacoB, B TOM 4ucIe:
00s13aTeNTbHON ayAUTOPHON y4eOHOM Harpy3ku odyuatromierocs 234 4acos;
caMocCTosITeIbHOM paboThl oOyuaromerocs: 101 yac;

KOHCyJnbTauuu 16 4acos.




2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yuyeOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bua yyeOHoM padoThI O0bem
4acoB
MaxkcumasibHas yyeOHasi Harpy3ka (Bcero) 351
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
IIPAKTUYECKUE 3aHATHS 117
KOHTPOJIbHBIE pabOThI -
CamocTosiTeqibHasi paboTa o0yyarierocs (Bcero) 101
B TOM YHUCJIE:
Pemenue npumepoB 25
OnpeneneHue NoJIIPHbIX KOOPJIMHAT TOUEK Ha TUIOCKOCTH 2
Pemienue ypaBHEHHUM U CUCTEM YPABHEHUN 16
[locTpoenue rpadukoB GyHKIUN 4
N3yuenue cinoxHbIX GyHKINNA 5
Haxoxnenue dhyHkuuid, 00paTHBIX JaHHBIM 4
JuddepentnupoBanue GyHKIHMA 2
HaxoxkneHnue npon3BOIHBIX BTOPOrO MOPsIKa 2
N3yuenne (Qu3NYECKOro CMBICIAa TMPOU3BOJHON BTOPOTO 2
HOPSIJIKA.
Haxoxnenue quddepenimana GyHKIuu 4
Pemenue 3amau 19
N3roronenue Tabauil U MojieJeli MHOTOTPAHHUKOB 9
BpruuciieHue = mMareMaTM4ecKoOro  OXHUIAHUA  CIYyYalHOU 2
BEJINYUHBI
[TocTpoeHue npocTpaHCTBEHHBIX PUTYD 5
Koncyabranuu 16

[TpomeskyTouHas arrectanus B popMe IK3aMeHa




2.2. TemaTu4ecKuil Ii1aH U cogep:xanue yueoOnoi nucuumianasl MATEMATHUKA

HaumenoBanue Conep:xaHue y4eOHOT0 MaTepPHAaJIa, JIAa0opaTOPHbIe PadoThHI U MPAKTHYECKHE 3aHIATHA, CAMOCTOSITEJILHAS PadoTa Oo0bem yacoB YpoBennb
pa3aesioB U TeM o0yyaommxcst OCBOEHHS
Aareopa 3 4
Beenenue 2
Copep:xaHrie yueOHOro MaTepraia 5
Tema 1. 1 | Llemsie u parpioHa bHBIC YKcia. [eiicTBUuTenbHbIC uwncia. [[puoiarkeHHbIe BerauciieHus. [IpuoimkeHHoe 2
Pa3BuTue MOHATHS 0 3HAYCHHE BEJIMYMHBI U MOTPEITHOCTH MPUOJIMKCHUT.
yucie. 2 | KommnekcHeie yncna. ['eomerpudeckoe npeicTaBiIeHUe KOMIUIEKCHBIX uncen. [[efcTBUs HaJl KOMIUIEKCHBIMU 2
OK 1,3, 6. 9HCIAMH.
3 | Tpuronomerpuyeckas popma KOMIIEKCHOro yrcia. [Toka3arenbHas hopMa KOMIUIEKCHOTO YMCIIA.
JlaGopaTopHbie pabOThI N
[IpakTHyeckue 3aHATHS 5
BeimonHenye npuOImKeHHbIX BBIYUCICHUH.
BeimosnHenue aeficTBU Hall KOMIUIEKCHBIMH YHCIIaMU B aJIre0pandeckor Gopme.
BeimonHenue aefcTBUI Ha/l KOMIUIEKCHBIMU YUCIaMHU B TPUTOHOMETPUYECKOM U MOKa3aTeNbHOW (opmax.
KoHTponbHbIe padoThI -
CamocTrosTenpHast pabota 00y4JarouX s 4
Pemienne npumepoB Ha NMpUOIMKEHUE 3HAUYCHUI BETMYHH — 24.
Omnpenenenue NOMSPHBIX KOOPAMHAT TOYEK HA INIOCKOCTH — 2.
Copep:kaHne yaeOHOro MaTepHaia 10
Tema 2. 1 | PaBHOCHIILHOCTH YpaBHEHUI, HEPABEHCTB, CHCTeM. PanroHanbHbie ypaBHeHUss. CuctemMbl ypaBHeHU. OCHOBHBIC
YpaBHeHus U MIPUEMBI UX PEelIeHHs (Pa3JIOKEHUsI HA MHOXHTEIH, BBE/ICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpadMYeCKuii
HepaBeHCTBa METOJ).
OK 7 2 | MppauuoHanbHble ypaBHEHHSI. 2
3 | Pemenue HepaBEHCTB MEPBOM CTEIIEHNU U CHCTEM HEpaBEHCTB. MeTo HHTEPBAJIOB. 2
4 | N3obpakeHue Ha KOOPIUHATHON INTOCKOCTH MHOKECTBA PEIIEHUI YPaBHEHUH 1 HEPABEHCTB C IBYMS 2
MIePEMEHHBIMH U UX CHCTEM.
5 | [IpumMeHeHnE MaTEMaTHYECKUX METOIOB JUISl PEIICHNUS COEPKATENBHBIX 3a/1a4 U3 PA3IMYHbBIX 001acTell HAYKU U 2
MIPAKTHKH.
JIaGopaTopHbIe pabOTEI -
IIpakTHueckue 3aHATUS 10
Pemrenne ypaBHEHUI TIEPBOiA U BTOPOI CTETIEHN (OCHOBHBIE IPHEMBI HX PEIICHHS).
Perrenne HepaBeHCTB MEPBOI U BTOPOH CTeNeHH (OCHOBHBIE IIPUEMBI UX PEIICHU).
Pemenue cucreMm ypaBHeHUI
Pemenne nppanioHaIbHBIX YpaBHEHHI.
Vcnionb3oBaHue CBOMCTB U rpakoB (QYHKIMH JUIsl pElICHNs] YpaBHCHUH M HEPABEHCTB.
KonTtpomsHbIe paboThI -
CaMocrosiTenbHas paboTa 00yJarommxcs 6

Pemenrie nTMHEHHBIX ¥ KBaAPATHBIX HEPABEHCTB, CUCTEM HEPaBEHCTB — 2 4
Pemenne nppanMoHANbHBIX YpaBHEHHUH -2 9




Pemenne cuctemM  ypaBHEHHHM NEpBOM CTENEHUM C IOMOIIBIO ONpEAEIUTEeIed BTOPOrO0 U TPETHEro
nopaaka-2u

ConepkaHue y4eOHOro MaTepraia 14
Tema 3. 1 | Kopuu u crenienu. KopHH HaTypallbHOM CTEIECHH U3 YHCIA U UX CBOicTBA. CTEIEeHN ¢ palliOHATBHBIMA
Kopnnu, crenenn u MOKa3aTeJsIMH, UX CBOMCTBA.
JorapupMbi 2 CTeneHu ¢ JeHCTBUTENLHBIMU NoKa3aTeaaMu. CBONMCTBA CTENEHH C JEHCTBUTEILHEBIM ITOKA3aTeNIEM.
OK 1,3,6 3 | Jorapudm. Jlorapudm uncia. OcHOBHOE Torapu(MUUECKOe TOKIECTBO. JlecTHUHBIE 1 HATYpAIbHBIE JIOTApU(MBL 2
4 | TlpaBuna aevicTBuii ¢ Jorapudmamu. Ilepexoa K HOBOMY OCHOBAHHIO. 2
5 | Tlpeobpa3oBaHue anreOpanyeCcKuX BhIPAKCHHH. 2
6 | IIpeobpa3oBaHye pallMOHATBHBIX, HPPALMOHAIBHBIX ,CTCTICHHBIX BHIPAXKCHUH. 2
7 | Tlpeobpa3oBaHue MOKA3aTEAbHBIX M TIOTAPU(PMUUIECKHX BhIPAKCHHH. 2
JlaGopaTopHbie pabOThI -
IIpakTrudeckue 3aHsATH 14
BrImonHeHHE TOXKAECTBEHHBIX IPe00pa30BaHMid Ha/l CTCIICHHBIMHU BBIPAYKCHUSMHU.
IIpeoOpa3oBaHue U BEIYUCICHUE JIOTapU(DMUIESCKUAX BRIPAKCHUH.
ITocTpoenue rpadMKOB CTEMICHHBIX, TOKA3aTEIBHBIX U JIOTAPUPMHUSCKUX QYHKITHI.
Haxoxaenue 3HaueHuU# cTeneHeil ¢ palMoHaIbHBIMU MTOKa3aTENSIMH.
Pemenne nokazaTenbHBIX ypaBHEHHH.
Perirenue jorapupMHUECKUX ypaBHEHUH.
KoHTposbHbIC paboThI -
CamocTosTenpHast pabota 00ydJaronux cs 14
ITocTpoenne rpaduKOB CTEIIEHHON U JTorapuMudeckoi GyHKIuu — 4 d.
Perienne mokasaTeabHbIX U JIOTAPU(PMUUIECKUX YPABHEHHUH — 5.
Pemenne cucreM orapuMHUYECKUX YPaBHEHHHN — 5.
KomOuHaTopuka,
CTATHUCTUKA U TeOpusl
BePOSITHOCTEN
Copep:xaHne yaeOHOro MaTepHaia 6
Tema 4. 1 | OcHOBHBIE MOHATHSI KOMOMHATOPUKH. 3aa4 Ha MMOJCYET YHCIA Pa3MEIEHIUH, IEPECTAHOBOK, COUETAHMIA.
JIeMEeHThI 2 | Pemenue 3ama4 Ha nepebop BapuantoB. Popmyna ouHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3(DHUIIMEHTOR.
KOMGHHATOPHKH 3 | TpeyronbHuk ITackais.
OK 1,3,6,7. JlaGopartopHble paboThI -
IIpakTuaeckue 3aHATHI
Perrenne KoMOMHATOPHBIX 33724 Ha MOACYET YHCIa Pa3MEIeHUH, IePeCTaHOBOK.
PernieHre KOMOMHATOPHBIX 3a/1a4 Ha TOJICYET COUETAHUM, IepedOp BapUaHTOB.
Pemienue 3ama4 Ha npuMeHenue popMyisl Ounoma HeroroHa
KonTponbHbIe pabOTHI -
CaMocrosiTebHas paboTa 00yJaroIInXCs
Perrenne nmpuMepoB Ha MPUMEHEHNE IPUHIIAIA MATEMATHIECKON HHAYKITUH — 64.
Conepxanne yaeOHOTO MaTepraa 15
Tema 5. 1 | Pagmannas mepa yria. Bpamarensaoe apmkerne. CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIIa. 2
OcHoBbl 2 | ®opMyJibl NpUBEIEHHSL. 2
TPUTOHOMETPHUHU 3 | @opmymsl cnokeHus. @PopMyIbl ynBoeHUs. @OpMYyIIbl TOTOBUHHOTO apryMEHTa. 2
OK 1,3.4. 4 | [IpeoOpa3oBaHUs CYMMBI TPUTOHOMETPUIECKUX (DYHKITUHA B MPOM3BEACHNE H TIPOU3BENCHHS B CyMM. BrIpaskeHne 2
TPUTOHOMETPHUYECKUX (PYHKITHI Yepe3 TAaHTeHC IOJOBUHHOTO apTyMEHTA.
5 | Ilpocreiinine TpUrOHOMETPUUECKHE YPABHEHHUS. 2
6 | Ipocreiimue TpUTOHOMETPUICSCKIE HEPABEHCTB. 2




7 | O6paTHbIe TpUTOHOMETpHUecKUe (QYHKIHMH. APKCHHYC, apKKOCHHYC, apKTaHI€HC

JlaGopaTopHbie pabOTHI

IIpakTuyeckue 3aHATUS 16
BrmonHeHre TOXXIECTBEHHBIX IPE00pa30BaHUA B TPUTOHOMETPUYCCKIX BHIPAKCHUSIX.
Pemenue npuMepoB Ha MPUMEHEHUE TPUTOHOMETPHICCKHX (hOPMYIT .
Perienyie TpUrOHOMETPUUYECKUX YPABHEHHH .
Perienue TpUTOHOMETPUYECKUX HEPABEHCTB.
Pemennie mpuMepoB Ha HAXOXK/ICHUE OOPATHBIX TPUTOHOMETPUYCCKUX (DYHKITHIA.
KonTtpossHbIe paboThI
CaMocrosiTeNbHas paboTa 00yJaroInXCs 15
Pernrenue mpuMepoB Ha JTOKa3aTeIbCTBO TOXKICCTB — 44,
Penrenue npuMepoB Ha MpUMEHEHHUE (hOPMYIT IPUBEACHUS — SU.
Perienue npuMepoB Ha npeoOpa3oBaHUe MPOU3BEICHUS TPUTOHOMETPHUYCSCKUX (DYHKIIUH B CYyMMY-64.
Tema 6. Copep:kaHrie yueOHOro MaTepHaia 9
DYHKIUH U UX Oyukims. O6nacTh onpeaencHuss  MHOXKECTBO 3HaueHui. [TocTpoenne rpadukoB GpyHKINH, 3aJaHHBIX
cBoOlicTBa Pa3JIUYHBIMHU CITOCO0AMHU.
OK 6,7 2 CaoiicTBa (hyHKIUI: MOHOTOHHOCTD, YETHOCTh HEYETHOCTD, OTPAaHMYCHHOCTD, TIEPHOANIHOCTD. [IpoMeKyTKU
BO3pACTaHMs U YObIBaHUS, HAUOOJNbIIICE U HANMEHbIIICE 3HAYCHHUS, TOUKH dKCTpeMyMa. ['padudeckas
HHTEPIPETALHSL.
3 [IprMeps! HYHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX MTPOIIECCaX U SIBJICHHSX.
4 Ob6partusie hyakuu. I'paduk odpaTHOi GyHKIMH. AprUpMeTHUECKHE onepaui Hax QyHKusaMu. ClioKHas
dyHKIIHS.
JlabopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 9
[MocTpoenue u urenne rpaMKoB QYHKIHUI.
HUccnenoBanue QpyHKINH.
CBolicTBa JIMHEHHOM, KBaAPATUIHOM, KYCOYHO-TTMHEIHOM U IPOOHO-THHEIHOM (yHKIMH.
Ooparnble ¢yHkimu 1 ux rpaduku. [IpeodbpazoBanus rpaduka QyHKIUH
KonTtponsHble paboTh
CamocTosiTenpHast pabota 00y4Jaronux cs 9
Uzydenue cnoxubix GyHkuuii. [loctpoenne rpadukos — 5 4.
Haxoxnenne GyHKIuiA, 00paTHBIX JaHHBIM — 44.
Hauana
MaTeMaTHYECKOro
aHaJm3a.
ConepkaHue y9e0HOTr0O MaTepraia 12
Tema 7. 1 ITocnenoBarenbHOCTH. CITIOCOOBI 3a/TaHNS M CBOWCTBA YHCIIOBBIX TOCIeI0BaTeNbHOCTEH. [ToHATHE 0 Tpenene 2
Hauana rocneaoBareabHoCcTH. CyIecTBOBaHHE Mpejiesia MOHOTOHHOM OrpaHMYEeHHOM IMOCIIeI0BaTeIbHOCTH. beckoHeuHO
MaTEeMAaTHYEeCKOI0 yOBIBaroOImas TeOMETPpUIeCcKasi IPOTPECCHS U €€ CYMMa.
aHaJu3a 2 | IousiTre O MPOU3BOAHON (DYHKIIMH, €€ TEOMETPUYCCKU M MEXaHWYECKHH CMBICI. YpaBHEHHE KacaTeabHOM 2
OK 3,6 K rpaduKy ¢ YHKIMH.
3 | Ilpou3BomHasi CyMMBI, pa3HOCTH, IPOU3BEICHHS, YacTHBIC. [IpOn3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH. 2
4 | TlpumeHeHNe MPOU3BOIHON K UCCIIENOBAHNIO (DYHKIMI M MOCTPOSHHIO TPA(HUKOB. 2
5 | Tlpumepsl UCTIONB30BAHMS IPOU3BOIHON [T HAXOXKICHUS HAMTYYIIETrO PEIISHSI B MPUKIIAIHBIX 3a1a49ax. 2
6 | Bropas nponsBoaHas1, €€ TeOMETPHUYCSCKIH U (PU3NIeCKUit cMBIcT. HaxokaeHne CKopoCcTH IS Iporiecca, 2
3a1aHHOrO (hopMymor U rpaduKoM.




JlabopaTopHbIe pabOThI
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IIpakTuyeckue 3aHATUS 12
Brruuciienne WICHOB MOCIEIOBATSIBHOCTH H.IPEACIIOB () YHKITHH.
HaxoxneHue mpou3BOAHBIX 3JIEMEHTAPHBIX (DYHKINN, ypaBHCHHS KacaTeILHOH B 00IIeM BUJIE.
[Ipumenenune mnpaBwi u Gopmyn auddepeHIHPOBaHIS, TAOIUIIBI TPOU3BOIHBIX AIEMEHTAPHBIX (YHKITHH.
UccnenoBanne pyHKIUNA ¢ TOMOIIBIO MTPOU3BOTHOM.
HaxoxeHne HanboIbIIero, HAMMEHBIIETO 3HAUCHUS U DKCTPEMAJIBHBIX 3HAUCHUN (DYHKITUH.
KonTtpossHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 12
Pernrenue npuMepoB Ha MPUMEHEHHE TIEPBOrO U BTOPOTO 3aMEYATEIBHBIX TPEICIOB — 2.
Juddepennuporanve GHyHKIUNA — 24.
HaxoxeHre mpon3BOHBIX BTOPOTO MOpsKa — 24.
Nzyuenne GuU3nIECKOro CMbICa MPOU3BOIHON BTOPOrO MOPsIKa — 24.
Haxoxnenune muddepenumana pyHkunu — 29
Pemienue 3a1a4 Ha npuMeHeHue GU3MYECKUX NPUIIOKEHU HMHTerpaia — 24.
Tema 8. Conep:xaHre yaeOHOro MaTepraa. 7
HnuTterpana u ero 1 [lepBooOpa3Has U MHTErPaJl.
NpUMeHeHue 2 dopmyna Herorona—JIeiOHmIA.
OK 4,7 3 [TpumeHeHne onpeeNIeHHOr0 HHTerpaia JAyisl HaXOXK/ICHUsI TUIONIAIM KPHBOIMHEHHOH TpamneluH.
4 [Ipumepsl TprMeHeHHs UHTEerpaja B hM3UKe U FEOMETPHH.
JlaGopaTopHbie pabOThI
IIpakTuueckue 3aHATUS 8
[Ipumenenue npaBwi u GOpMya UHTETPUPOBAHUS
Pemenue 3anau Ha npuMenenue Gopmynsl Herotona-Jleiiouuna.
[IpyMeHeHue HHTerpaia K BBIYUCISHUI0 (H3UUeCKUX BETUYUH U IJIONIAJeH.
KouTponsHble paboTh
CamocTrosTenpHast pabora 00y4Jaronux cs 4
Haxoxnenne muddepentmana GpyHkumum — 29
Pemienue 3a1a4 Ha npuMeHeHUe GU3NUECKUX MPUIOKEHUI HMHTerpasa — 24.
I'eomeTpus
Tema 9. Cojepxanue yaeOHOTO MaTepHaia. 8
Koopxusarsl u 1 | IpsmoyronpHas (IeKkapToBa) cucrema KOOP/IMHAT B IPOCTPaHCTBE. DOPMYIIa PACCTOSHUS MEKLY ABYMs TOYKAMH.
BeKTOpbI YpaBHeHus cepbl, INIOCKOCTH U TPSIMOIA.
OK 1,3,7 2 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTopoB. ClIo)keHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHUCIIO.

Pa3znoxeHne BEKTOpa 10 HANpaBJISHMSIM. YT0I MEXIY ABYMsI BeKTopaMmu. [Ipoekims BeKTopa Ha OCh.

3 | Koopaunatsl Bektopa. CkaIsipHOE MPOM3BEACHNE BEKTOPOB.

4 Hcnons3oBanne KOOPJHHAT W BEKTOPOB IPH PCINCHUH MATCMATUYCCKUX W IPUKIIAAHBIX 3a1a4.

NN N N

JlabopaTopHsie paboTHI

IIpakTuyeckue 3aHATUS
BoinonHenue neHCTBUN Ha/l BEKTOPAMHM.
Brimonzaenne qedcTBUi ¢ BEKTOPaMH, 3aJaHHBIMU KOOPAWHATAMH.
HaxoxneHne pacCTOsSHHSA MEXy TOUKAMH, Pa3JIOKEHHUE BEKTOPA MO HAIPaBICHUSIM.
Brruncnenue ckaasipHOro IpOU3BENCHUS BEKTOPOB.
Beruncnenne BEKTOPHOrO ypaBHEHHUS IPSIMOH U IJIOCKOCTH.




Hcnons3oBanne KOOPAUHAT U BEKTOPOB MPH PCIICHNU MATEMATUYCCKUX U MPUKIIAAHBIX 3a1a4.

KoHTpospHEIe paboThI

CamocTosTenbHas paboTa 00yJaronuX cs
Pemrenue 3amau no reme «lIpsivas nunusy. M3ydenne TeMbl «KpHBble BTOPOro mopsiikay.- 64.

Tema 10. Copep:kaHuie yueOHOro MaTepraia 10
IIpsiMbIe B IIOCKOCTH 1 | AKCHOMBI CTEPCOMETPHH U IPOCTEHIITHE CIIE/ICTBHS M3 HIX. BzanMHOe pacmoioxeHne IBYX _TpAMBIX B
B MPOCTpAHCTBE npoctpaHcTBe. Bzaumuoe PACTIONIOKEHUE NPAMOM H IITOCKOCTH. IMapamrensrocTh mockoctel. (IpusHak
OK 3.4.6 napasienbHOCTH mwiockoctei). IlepneHIuKyIIpHOCTE IPSAMON M IIOCKOCTH. HCPHGH}IHKyHSIp Y HAaKJIOHHAs. YTOII
MEXy IPSIMOH U ITOCKOCTHI0. Teopema o Tpex NmeprneHauKyspax. JByrpaHHblid yroil. YTolI MeXAy ITOCKOCTAMH.
[eprneHAMKYIIPHOCTD JBYX IJIOCKOCTEH.
2 | 'eomeTrpuyeckue npeoOpa3oBaHusl MPOCTPAHCTBRA: MAPAJUICIbHBIN MEPEHOC, CHMMETPHSL OTHOCHTEIBHO TUIOCKOCTH.
3 | IapamwienpHoe poekTUpoBaHue. [11oIa i OpTOroHaIbHOM MPOoeKIH. M300paskeHus MPOCTPAHCTBEHHBIX (HUTYP.
JlabopaTopHbie pabOThI -
IIpakTudeckue 3aHATHS 10
Pemenue 3a1a4 o crepeoMeTpum.
M3ydyeHue reoMeTpUueCcKUX MIPpeoOdpa3oBaHuid IPOCTPAHCTBA.
KoHTposbHbIe paboThI -
CamocrosTenbHas padoTa 00ydJaroumxcs
Perienyie 3a1a4 MOBBIIIIEHHOM TPYTHOCTH — 34.
[NocTpoeHue NpoCTpaHCTBEHHBIX (GUryp — Su.
Tema 11. CopaeprxaHue yqGGHoro Marepuaiga 5
MHOrorpaHHHKH Bepumnel, pedpa, rpaHH MHOTOrpaHHuka. Pa3seprka. MHOrorpaHssle yriibl. Belykiible MHOTOIpaHHHKH.
M KpyTJble Tea Teopema Diinepa. [Ipuzma. [psimast u HaknoHHas npusma. [IpaBunbHast npusma. IloBepXHOCTE IPU3MBIL.
OK 3 [apannenenunen. Kyo.
2 IIupamuna. IlpaBunsHas mupamuaa. [loBepXxHOCTh TUpaMuabl. Y cedeHHas nmupamuaa. Terpasap. IloBepXHOCTH
YCEUCHHOM MUPAMHUBL.
3 Cummertpus B KyOe, B Iapajuielenuresie, B mpu3Me u nupamue. CeueHus Kyoa, IPU3MbI U IUPAMHUIBL.
[IpeacTaBneHue o NPaBUIILHBIX MHOTOIPaHHHUKAX (TETpadIp, KyO, OKTadp, TOAEKadp U UKOCAdP).
JlaGopaTopHbIe pabOThI -
IIpakTuaeckue 3aHATHI
HaxoxaeHne OCHOBHBIX AJIEMEHTOB IIPU3M U nupamui. Pemenue 3agau.
KonTtponsHble paboThI -
CaMocrosiTebHas paboTa 00yJaroIInXCs
W3roroBrneHre TabuIl 1 MOZeNIeld MHOTOTPAaHHHUKOB — 5.
Coxeprkanre y9e0HOT0O MaTepraia 4
Tema 12. 1 Humuanap. PaszsepTka mummHapa. IloBepxaocTts. Konyc. PazBepTka xoHyca. [lIoBepXHOCTh KOHYyCa. Y cEUeHHBIN
Tesa 1 NOBepXHOCTH koHyc. Pa3BepTka yceueHHOro konyca. [loBepXHOCTh ero.
BpalueHus 2 OceBrle ceueHus U CeUeHUsI, Tapauienbabie ocHoBaHMIO. [1lap u cdepa, nx ceuenns. KacaTenpHast IIOCKOCTH K
OK 3,7 coepe. TToBepxHOCTH mIApa.

JlabopaTopHsie paboTHI

IIpakTuyeckue 3aHATUS
Pemenus 3aja4 Ha HAXOXKJEHHE OCHOBHBIX JIEMEHTOB IIWJIMHAPA, KOHYCa, 11apa.

KonTtponpHbIe paboThI

CaMocrosiTenbHas paboTa 00yJarommxcs
W3roroBnenne Monenei Kpyribix Tel — 24.
Pemienne 3a/1a4 Ha BBIYMCIICHNE TOBEPXHOCTEH KPYIIIBIX TEN — 24.
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CopepkaHuie yaeOHOro MaTepraia 4
Tema 13. 1 O0mwem u ero mmepenue. MaTerpansHas Gopmyna odbema. O0beM Kyda, MPAMOYTOIBHOTO Mapauieeine/a.
HU3mepenus B O6beM npusMbl. O6beM mupamuabl. O0beM muIuHApa. OO0BEM KOHYCa MOJHOIO U YCEYEHHOr0.00heM Iapa |
reoMeTpuH mIomaau chepel..
OK 3,7 2 ITomo6ue Ten. OTHONIEHHUS IUIOIMIAEH, MOBEPXHOCTEH K 00HEMOB MOTOOHBIX TEJ.
JlabopaTopHbIe pabOThI -
IIpakTHyecKre 3aHATHS
Penrenne 3a1au Ha HaXOXKJICHUE 00HEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEII.
KoHTponbHBIe pabOThHI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 4
Uzroroenenne tadbaui no teme «O0beMbl MHOTOIPaHHUKOB U KPYIJIBIX TEID - 24.
Perrienyie 3a1a4 Ha BIYUCICHNS 00hEMOB MHOTOIPAHHUKOB M KPYIJIBIX Tl — 24.
Pasnen
KomOuHaTopuka,
CTATHCTHKA U TEOPHS
BePOSITHOCTER
Tema 14. Copep:kaHrie yueOHOro MaTepHaia 6
JIeMeHThI TeOPHH 1 | Cnyuaiinoe CE)GI;ITI/IS 1 ero BeposTHOCTh. Kitaccrdeckoe onpeneieHue BepoATHOCTH. TeopeMbl CIIOKEHHS U YMHOKCHUST
BEPOSITHOCTEHH BEPOATHOCTEH.
M MaTeMAaTHYeCKOil 2 | CiyuaiiHoe CE)GI;ITI/IS 1 €ro BeposTHOCTh. Kitaccrieckoe omnpeeieHue BEpOATHOCTH. TeopeMbl CIIOMKEHHS U YMHOKCHHST
BEPOSITHOCTEH
CTATHCTHKH 3 | IloHsiTHe 0 3aKOHE OOJBIIMX YUCEIL.
OK 1,3,7
JlabopaTopHbie pabOThI -
IIpakTHueckue 3aHATHS 6
Perrenue 3a1a4 Ha IPUMEHEHHUE TEOPEM CIIOKEHHUS 1 YMHO)KCHHSI BEPOSITHOCTEH.
KoHTposbHbIe paboTh -
CamocTosTenpHas pabora 00y4Jaronux cs 4
Pemenue 3ama4 Ha npuMeHeHUe HOPMYJIbI ITOTHON BEPOSITHOCTH — 24.
Brruncnenne MaTeMaTHIeCKOro OXKUAAHUS CIyIaiHON BEIHMYUHBI — 24.
KoHcyabTanuu 16
Bcero: 351

Jl1sl XapaKTepUCTUKU YPOBHS OCBOCHMsI ydeOHOTo MaTepualla UCIOJIb3YIOTCS CIIEAYIoNIe 0003HaueHus:

1 — o3HaKOMMTENbHBIN (Y3HaBaHHE paHee U3yYeHHbIX 00bEKTOB, CBOICTB);

2 — penpoayKTUBHBIH (BBINOJIHEHHE JEATEIBHOCTH O 00pa3ily, MHCTPYKIHHU WIN TOJ pYKOBOJICTBOM);

3 — NPOaYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENLHOE BBINOJIHEHHUE JAEATENbHOCTH, pelIeHne MPOOIeMHbIX 3aj1ay ).
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJIBHOCTHU CTYAEHTOB.

Conep:xanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BH0B JeSITEJIbHOCTH CTYy1¢HTOB
(Ha ypoBHe y4eOHBIX AeiicTBHII)

BBenenne

O3HaKOMIICHHE C POJIbIO MATEMaTHKHU B HayKe, TEXHHUKE,
3KOHOMHMUKE, I/IH(bOpMaIlI/IOHHI)IX TEXHOJIOTHUAX U
NPaKTUYECKOH JeATeIbHOCTH. O3HAKOMIICHHUE C IICISIMHU
" 3aJla4aM¥i U3Y4YCHUA MAaTCMAaTHUKU ITPHU OCBOCHUHA
npodeccuii CI1O u cnenmansHOocTeit CITO

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCTIE

Brimonnenue apudmernueckux AEHCTBUM HaJ YHCIAMU,
coueTasi yCTHbI€ U TUCbMEHHbIE IIPUEMBI.

Haxoxnenue npuOMMKEHHBIX 3HAYEHUH BEIUYMH H
IIOTPEIHOCTEN BBIYMCIICHUI (aOcouroTHOM 51
OTHOCHUTEIIbHO); CpaBHEHHE YMCIIOBBIX BBIPAXKEHUI.
Haxoxnenne  ommbok B mpeoOpa3oBaHMAX U
BBIUUCICHUSAX  (OTHOCHTCS KO  BCEM  IIyHKTam
MIPOrPaMMBbI)

Kopnu, crenenn, jorapugmsl

O3HakoMJieHHE C TIOHATHEM KOpHS n-d  CTEIeHH,
CBOWCTBAMHM PAJMKAJIOB W TMPaBWIAMHU CpPaBHEHUS
KOpHEH.

dopMynHpoOBaHWE OMpPENETCHUsS KOPHS W  CBOWMCTB
KOpHEHl. Bboluncienue u cpaBHEHUE KOPHEH, BBITTOJIHEHHE
NPUKUAKHM 3HaueHUs KopHs. [IpeoOpa3oBaHue YUCIOBBIX
U OYKBEHHBIX BBIPAXKEHUH, COAEPKAILIUX PaJUKAIIBI.
Boinmonnenue pacuetoB mo ¢opmyiaMm, CoJep:Kaiium
paauKalbl, OCYIIECTBIIASI HEOOXOIUMBbIE MOJACTAaHOBKU U
npeoOpa3oBaHMsL.

Onpenenenue PaBHOCHJIBHOCTH BbIPAKEHU c
paaukanamu. Pemenne uppanroHaibHbIX YPaBHEHUH.
O3HakoMJIEHUE C IOHATUEM CTEIEHU C IEHCTBUTEIbHBIM
nokasareneMm.  HaxoxzaeHue  3HAUEHHUH  CTEIEHH,
UCIOJIB3YSl TpU  HEOOXOJUMOCTH HHCTPYMEHTaJIbHbIE
cpencTsa.

3anucelBaHUE KOPHS N-H CTENEHU B BUJIE CTEIEHHU C
JIpOOHBIM MOKa3aTeIeM U Ha00OpOT.

dopmynMpoBaHUE CBOMCTB cTeneHel. BrrunciieHue
CTENEHEN C palUOHAIbHBIM IOKA3aTesIeM, BBINIOJHEHUE
MIPUKUJIKK 3HAYEHUs CTEIIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBaHue YKUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
coJiepXalluxX CTENEeHHU, NpPUMEHss CBOMCTBA. PemeHue
MOKa3aTEeIbHBIX YPaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEH U CTeneHel npu
BBIYMCIICHUN CPEJHUX, ACJIIEHUH OTpe3Ka B «30JI0TOM
ceyeHun». PellleHne NpUKIAOHBIX 3aJa4 Ha CJIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajiredpanyecKux
BbIpaKeHHU

Beinonnenue npeoOpa3oBaHuit BBIPAKECHMUIA,
npuMeHeHne (GopMys, CBSA3aHHBIX CO CBOWCTBaMH
CTeTeHeH U Jorapu@mos.

Onpenenenue  obmacTW  JOMYCTUMBIX  3HAUYEHH
J0rapupMHUECKOr0o BBIPAKEHUS. Pemenne
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‘ JorapuMUUECKUX ypaBHEHUI

OCHOBbBI TPUTOHOMETPUH

OcCHOBHbIC MOHATHSA

N3yuenune pagmaHHOrO MeETOJAa HM3MEPEHUs YIJIOB
BpalllCHUI M MUX CBS3M € TPagyCHOM  MEpOMU.
N3obOpaxenne yrioB BpalleHHs] HAa OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACHOJIOKEHUEM.
DopMyIHpOBaHUE OMPEACICHUN TPUTOHOMETPUUECKUX
GyHKOMIA IS YIJIOB  MOBOPOTa W OCTPBIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEYrOJIbHHUKA U OOBSICHEHHWE WX
B3aUMOCBSI3H

OcHoBHbBIE TPUTOHOMETPHUYIECCKHUE
TOKIAECCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB
JUIS  BBIUYMCIIEHHUS  3HAQUEHUH  TPUTOHOMETPUUYECKUX
(GYHKUMI 110 OTHOW U3 HUX

IIpeoGpa3oBanus npocreimmx
TPUTOHOMETPUYECKUX
BbIpaKeHU

H3yuenue OCHOBHBIX dbopMyn  TPUTOHOMETPHH:
dbopMynBl  CIOXKEHHs, YIBOCHHs, MpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MPOU3BEIACHUE
U TpPOU3BEICHHS B CYMMYy U T[PUMEHECHHE TIpU
BEIUMCIIEHHUH 3HaYEeHUS TPUTOHOMETPUUYECKOTO
BBIDQXKECHHUS W yopolieHus ero. (O3HaKOMJIEHHE CO
CBOMCTBAMM  CHMMETPUM  TOYEK Ha  EIUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE WX JJIs BbIBOjJAa (HOpMYys
MPUBEICHUS

IIpocreiimme
TPUIOHOMETPUYECKHE YPABHEHUSA
U HepaBEeHCTBA

Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYT'y
MPOCTEUITNX TPUTOHOMETPUUYECKUX YpaBHEHUH.
[Ipumenenne oOMMX METOAOB pEIICHUS YpaBHEHUUN
(mpuBeneHue K JUHEHHOMY, KBaJpaTHOMY, METOJ
pa3’oXKeHUs] Ha MHOXHUTENHU, 3aMEHbI NEPEMEHHO) pH
pEUICHUH TPUTOHOMETPUUYECKUX YpPAaBHEHHH. YMeEHUe
OTMEYaTh Ha  Kpyre  pelleHus  HpocTeHImxX
TPUTOHOMETPUUECKHUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIeHC YUCIa

O3HakomileHHe c HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH.

N3yyeHnue ompeneneHuil apKCHHyca, apKKOCHUHYcCa,
apKTaHIeHca yucia, (GopMyIupoBaHUE MX, H300pakeHue
Ha €JMHUYHON OKPYKHOCTH, IPUMEHEHUE NPHU pelIeHUH
ypaBHEHUH

®YHKIIUH,

X CBOMCTBA U TPA®UKU

®yukuuu. [lousitue o
HeNpepbIBHOCTH (PYHKIUH

O3HakoMJIEeHUE C MOHSATUEM IEPEMEHHOH, MpuMepamu
3aBUCUMOCTEN MEXy IEPEMEHHBIMHU.

O3HakoMJieHHEe C TMOHATHEM TpaduKka, OIpeaeieHnue
IPUHAUICKHOCTH TOYKH rpaduky GbyHKIHIH.
Omnpenenenve mo Qopmyne mpocTeiliel 3aBUCUMOCTH,
Buaa ee rpaduxa. Beipaxkenue mno ¢opmyne O0aHOM
NEpeMEHHON  uepe3  gapyrue.  O3HaKOMIIEHHE €
omnpeneneHueM QyHKIUH, (GOPMYIHPOBAHUE €TO.
Haxoxxnenne obGnmactu  ompeneneHuss U o0JacTH
3Ha4eHUH QYHKIUH

CpoiicTBa pyHKIMH.
I'paduyeckass HHTEpHpeTaLU.
IIpuMeps! PYHKIMOHAIBLHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUAX

OzHakomiieHHe ¢  mOpuMepaMd  (PYHKIHMOHATBHBIX
3aBUCUMOCTE B pEAJBHBIX NpOLEcCCaX U3 CMEKHBIX
JMCITATIIIMH.

O3HakoMJieHWE C J0Ka3aTelIbHBIMH PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJpaTUYHOU
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GyHKIMA, TPOBEACHUWE  WUCCICAOBAHWS  JIMHCHHOM,
KYCOYHO-JTMHEHHOMU, APOOHO-TMHEHHON U KBaIPaTHYHOM
¢ynkuii, nmocrpoenne ux rpapukoB. Iloctpoenue wu
yreHue rpadukoB QyHkuuil. MccinenoBanue (yHKIHU.
CocraBnenre BHJIOB (YHKIUH MO JaHHOMY YCIIOBHIO,
pelIeHNe 3a/1a4 Ha SKCTPEMYM.

Brimonnaenue npeobpazoBanuii rpaduka GyHKIMN

OOpaTHble pyHKINHN

Nzyuenne moHsATHS OOpaTHOM (YHKUIWH, OIpenesieHUe
BUJa W TOCTpoeHHWe Trpaduka oOpaTtHOW (GyHKIUH,
HaxXOXJCHHE €€ O00JacTH OmpeneneHus u 0o0IacTu
3HaueHui. IlpumeHenue cBoiicTB  (QyHKUMH 1pH
WCCJIEOBAHUM YPABHEHWH W PEIICHWM 3aJad  Ha
IKCTPEMYM.

O3HaKOMJIEHHE C TOHSTHEM CJI0XKHON (DYHKIIMH

CreneHHble, NOKa3aTelbHbIE,
JorapupmMuyeckue u
TPUrOHOMeTpHYecKHe PyHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHE
byHkuun

Borunicnenue  3HadeHuit  QyHKUIMH 1O 3HAUEHUIO
aprymenTa. OnpenieneHye nojgokKeHusl TOUKU Ha rpauke
o ee KoopaMHaTtaM U HaoOopotr. Mcmosb3oBaHue
CBOWCTB (DYHKIMI JIJIs1 CpaBHEHUS 3HAYCHUM CTETeHeH U
norapupmoB. IloctpoeHue TrpapuKoOB CTENEHHBIX |
Jorapu@pMUUEcKUX QYHKIIHH.

Pemenne  moxazaTenbHBIX M JorapupMHUUECKUX
YpaBHEHUH U HEPABEHCTB 0 HM3BECTHBIM AJITOPUTMaM.
O3zHakoMJieHHe c MOHSTHEM HETPEPHIBHON
nepuoandeckor (QpyHKIuH, (GOPMYIHUPOBAHHE CBOWCTB
CHUHYCa U KOCHHYCa, IOCTPOEHUE UX IPapuKOB.
O3HakoMJIEHHE C TIOHSITHEM TapMOHUYECKHUX KOJIeOaHUH
U [IPUMEPAMU FapMOHUYECKHUX KOJeOaHUM ISl OTMCaHuUs
mporeccoB B (u3MKe W Jpyrux o0OJacTIX 3HAHUA.
O3HaKOMJIEHHE C TIOHSITUEM Pa3pbIBHOW MEPHOIUYECKON
byHkuuu, QoOpMyIMpOBaHHE CBOMCTB TaHIE€HCA U
KOTaHT'€HCa, MOCTPOeHUE UX TpaduKOB.

[Ipumenenue cBOWCTB  (QYHKIUMH JUIsi  CpaBHEHUS
3HAUEHUN TPUTOHOMETPUYECKUX (YHKIUI, peleHus
TPUTOHOMETPUYECKUX YPABHEHUM.

[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKHX
byHkumii u ompenereHue Mo rpadukaM HX CBOMCTB.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJIA MA

ITocaenoBaTe ILHOCTH

TEMATHYECKOI'O AHAJIN3A
O3zHakoMieHue c MIOHATHEM YHCIOBOU
IIOCJIEZIOBATEIBHOCTH, criocobamu ee  3aJaHus,
BBIYHCIICHUSIMU €€ YWICHOB.
O3zHakoMieHue c MIOHATUEM npenaena
IIOCJIEI0BATEIBHOCTH.

O3HakOMJIEHHE C BBIYMCICHHEM CyMMBI OECKOHEYHOTO
YHCIOBOTO psijia Ha NpPUMEPE BBIYHUCICHHS CYMMBI
0EeCKOHEUHO YOBIBaIOIIEH I'€OMETPUUECKON MPOTPECcCUH.
Pemenne 3amady Ha npuMeHeHHE (QOPMYIBI CyMMBI
0ecKkOHEeuHO yOBIBAIOIIEH reOMeTpUYECcKOl Mporpeccuu

IIpousBoaHas ¥ ee IPUMEHEHUE

O3HaKoOMJIEHHE C IOHSITHEM ITPOU3BOJHOM.

Wzyuenne u ¢opMynupoBaHHE €€ MEXaHMYECKOro u
F€OMETPUYECKOTO  CMBICIA, M3Y4YEHHME  aIroOpuTMa
BBIUMCIICHUS] TPOM3BOAHON HAa NPHUMEpPE BBIUYMCIECHUS
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MTHOBEHHOW CKOPOCTH U VYIJIOBOTO KO3(PQUIMECHTA
KacaTeJIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTelbHOU B OOIIEM BHIE.
YcBoenue mnpaBun  auddepeHIHpPOBAHUS,  TAOIUIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIUH, MPUMEHECHUE
s quddepeHuupoBaHus  QYHKIUH, COCTaBJICHHS
YpaBHEHUS KaCaTEIbHOM.

WN3ydyenue TeopeM O CBSI3M CBOMCTB (yHKUHMU U
IPOM3BOTHOM, (POPMYITUPOBKA UX.

[IpoBeaeHne ¢ NMOMOIIBIO MPOU3BOJHOM HCCIIEIOBAHUSA
GyHKIMH, 3a1aHHOH GOPMYITOH.

YcTaHoBiIeHUE CBS3U CBOMCTB ()YHKIIMHM M MPOU3BOJIHOMN
0 UX rpapuKam.

[IpuMeHeHre NPOM3BOMHOM Uil pPEIIEHUS 3a1ad Ha
HaX0/IeHWe HauOOoJIbIIEro, HAaUMEHbBIIEro 3HAYCHUs U
Ha HaX0’KJIEHUE KCTpeMyMa

IlepBooGpa3nas u nHTErpas

O3zHakoMJieHHE c TIOHSATHEM UHTETrpaia "
nepBooOpazHoi. M3ydeHme mpaBuia  BBIYUCICHUS
nepBooOpa3Hoit U TeopeMbl HptoTona— JleiiOnuna.
Pemenne 3amau Ha CBA3p IEpBOOOpa3HONM U  ee
MIPOU3BO/IHOM, BBIYMCIIEHHE MEPBOOOPA3HON ISl JaHHOM
GyHKIMH.

Pemenne 3amay Ha TNpuUMEHEHHE HWHTErpana Jyis
BBIUMCIICHUS (PU3MUECKUX BEJIMYMH U IJIOLIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cCHCTEMBI
HEPaBeHCTB C ABYMS
nepeMeHHbIMU

O3HaKOMJIEHHE C MPOCTEUIIMMHU CBEACHUAMH O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSMHU HCCIEIO0BAHUS
YpaBHEHUH U CUCTEM ypaBHEHU.

N3ydeHne TeopuM pPAaBHOCUIBHOCTH YpPAaBHEHUH M €€
PUMEHEHUS. [ToBTOpenue 3arucu peleHus
CTaHJAPTHBIX ypaBHEHUH, MPHUEMOB MpeoOpazoBaHuUs
ypaBHEHUH il CBEJICHHS K CTAHITAPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIBHBIX, UPPaLMOHATIbHBIX,
MOKAa3aTeIbHbIX U TPUTOHOMETPUYECKHX YpaBHEHUH H
CHUCTEM.

Hcnonb3oBanue cBOHCTB U TpadukoB (QyHKIUN s
pemieHus ypaBHeHud. [loBTOpeHHE OCHOBHBIX MPHEMOB
pEIlIeHUs CUCTEM.

Pemenue ypaBHEeHUH C NpPUMEHEHHEM BCEX IMPUEMOB
(pa3nokeHuss Ha  MHOXXHUTEIHM, BBEICHHS  HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, TIpaUYEecKOro METoJa).
Pemienne cucremM  ypaBHEHMH C  NPUMEHEHUEM
pa3INYHbBIX CLIOCOOOB.

O3HakomiieHHMe C OOIIMMH  BONPOCAMHU  pEIIEHUS
HEPAaBEHCTB U WCIIOJIb30BaHHWE CBOMCTB M TpaduKOB
GbyHKIMIA TPU pelIeHNH HEPaBEHCTB.

Pemienne HEpaBEeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CTIOCOOOB.

[IpuMenenre MaTreMaTHUUECKHX METOJOB JJIs PELICHUS
CoJIepKaTeNbHBIX 3a/a4 U3 Pa3NUYHbIX OONacTell HayKu
U npakTuku. MHTEpnpeTupoBaHue pe3yiabTaTOB C y4€TOM
peaNbHBIX OTpaHUYEHUN
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3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHbIE IOHATHS
KOMOUHATOPUKH

N3yuenne npaBuiia KOMOMHATOPUKHA U TPUMEHEHHUE TIPU
peleHn KOMOMHATOPHBIX 3a7a4.

Pemenne kKoMOMHATOPHBIX 3a7ad METOAOM Iepebopa U
0 NPABUITY YMHOXKEHHUSL.

O3HakoMJieHME €  TOHATUSAMU  KOMOMHATOPHKU:
pa3MELIEHUsIMU, COYETAaHUSAMHU, [E€PECTAHOBKAMHU U
(dopmynamu 115l X BBIYHCIICHUS.

OObscHeHUe U NpUMEHEeHHE (OPMYJ JUIsl BBIYMCIICHUS
pa3MelIeHuil, epecTaHOBOK U COYETaHUN IPU PELICHUU
3ajad.

OznHakomieHue ¢ 6uHoMOM HbIOTOHA U TPEyroJbHUKOM
[Tackans.

Pemenne mnpakThyeckux 3ajad  C  HMCMOJIb30BaHHEM
NOHATUH U TIPaBUI KOMOWHATOPHKH

JJIeMeHThI TeOpHHU BePOATHOCTEI

N3ydeHne KIacCHYECKOTrO OIpPENEICHHs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEIL.
PaccmoTpenne mnpumepoB BBIUHCIEHUS BEPOSITHOCTEM.
Pemenue 3a1a4y Ha BbIYMCIIEHNE BEPOSITHOCTEN COOBITHI

IIpencraBiienne JaHHBIX
(Tabduubl, IMATPAMMBI, IPAQUKH)

O3HaKkoMJIEHHE C MPECTAaBICHUEM YHCIOBBIX JAaHHBIX U
UX XapaKTepUCTHKAMHU.

Pemenune npaktuyeckux 3aaay Ha 0OpabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCICHUE UX XapaKTEPUCTHK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

dopmyarpoBKa u MIpUBE/ICHNE JI0Ka3aTeNIbCTB
IPU3HAKOB B3aUMHOIO  pACIOJIOKEHUS TMPSAMBIX U
IJIOCKOCTEM. Pacro3HaBaHMe Ha uepTexax M MOJEIAX
Pa3IUYHBIX CIy4aeB B3aUMHOIO PACIOJIOKEHUS MPSIMBIX
MU IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYKJICHUH.
DopMyJIUpOBaHUE OMNPENCTCHUM, TPU3HAKOB U CBOMCTB
napajulebHBIX U MEePHEHAMKYISPHBIX  IUIOCKOCTEH,
JBYTPAHHBIX U JUHEHHBIX YTJIOB.

BoinosnHeHne MOCTpOeHUs YIIOB MeEXAYy MNPSMBIMU,
OpsIMOM U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMHU IIO
OTIMCAHHUIO U PACIIO3HABAHUE UX HA MOJIEIISIX.
[IpumeHeHre MNPU3HAKOB U CBOWCTB PACIOJIOXKEHUS
IPSIMBIX U IJIOCKOCTEH MPU pelIeHUH 3a/1a4.
N300pakeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJIETISIX TMEPHEHAUKYISIPOB U HAKIOHHBIX K TUIOCKOCTH,
OpSIMBIX, TapauieJbHBIX IUIOCKOCTEH, YIJIOB MEXAY
OpsIMOM M TUIOCKOCTBIO U OOOCHOBAaHUE MOCTPOCHHSIL.
Pemienne 3agad  Ha BBIUMCIEHHE TE€OMETPUUECKUX
BenMYuH. OnucChbIBaHWE pPACCTOSHUS OT TOYKHU 10
IJIOCKOCTH, OT TMpsAMOM A0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKJy CKPEUIMBAIOMINMUCS NPSIMBIMH,
MeEX/1y MPOU3BOJIBHBEIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMynHpPOBAHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX  (TeopeM  CYIIeCTBOBAHMsS, CBOWCTBA).
N300parkeHne Ha yeprexax W MOJENISIX PACCTOSIHHUS H
obocHOBaHME cBouX cyxkaeHuil. Ompenenenve u
BBIYMCIICHHE PACCTOSHUM B mpocTpaHcTBe. [Ipumenenue
dbopMyn U TeopeMm IUIAHUMETPUH ISl PEIICHUs 3ajad.
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O3HakomieHue c MOHATUEM MapajuieIbHOTrO
MIPOEKTUPOBAHUSA U €ro cBoucTtBamu. PopmylrMpOBaHUE
TEOpEMbl O IUIOIIAJA OPTOTOHAIBHOW  MNPOEKUUHU
MHOTOYTOJIbHHKA.

[Ipumenenne Teopuu s 000CHOBAHUS TOCTPOCHUN H
BBIYHCIICHUM.

ApPryMEHTUpPOBAHHME CBOUX CYXKJIECHUM O B3aMMHOM
PaCIOJIOKEHNUU TPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHuKHU

Onucanne W XapakTEpUCTUKA Ppa3IMYHBIX  BUJOB
MHOTOTPaHHUKOB, IEPEYUCIEHUE HUX JJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHHE
IIOCTPOECHUS Ha  M300pakeHUsX u MOJIETSIX
MHOTOTPaHHHUKOB.

BpluniciieHue  JIMHEHHBIX 3JIEMEHTOB H  YIJOB B
IPOCTPAHCTBEHHBIX KOH(UTYpALIMsIX, apTyMEHTUPOBaHKE
CBOHUX CYXJCHHM.

XapakTepucTuka M M300paKeHWEe CEUYEHUs, Pa3BEPTKHU
MHOTOT'PaHHUKOB, BBIUHCJICHHE IJIOMIAAeH
noBepxHocted. [locTpoeHne npocremx ceyeHuit kyoa,
pu3Mel, nupamuabl. [lpumenenue ¢akToB U cBeAEHUN
13 IJIAHUMETPUH.

O3HakoMJIeHHE C BUJaMH CUMMETpPUN B MPOCTPAHCTBE,
dbopmynrpoBaHUe onpeaeeHu 51 CBOJCTB.
XapakTepucTuka CHMMETPUM  Tell  BpallleHHs WU
MHOT'OI'PaHHUKOB.

[IpruMeHeHne CBOMCTB CUMMETPUH MPHU PEIICHUH 3a/1ad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HAHUU TUIst
UCCJEIOBAaHUSI W MOJEIHMPOBAHUS HECJIOXKHBIX 3aad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHUKOB u
BBITNIOJTHEHHE PUCYHKOB IO YCIOBUSM 3a/1a4
TeJsia 1 MOBEPXHOCTH BpallleHUS O3nakomieHue c BUJIAMU Tem BpallleHus,

dbopMynupoBaHHe WX  ONpPENENICHUH U  CBOMCTB.
DopMyIHpOBaHUE TEOPEM O CEYEHHUH IIapa IMIOCKOCTHIO
U TUIOCKOCTH, KacaTeJIbHOH K cdepe.

XapakTepucTuka U H300pakeHHEe TeN BpaLICHHs, HX
pa3BEepPTKH, CEUCHUSI.

Pemenune 3amau Ha MOCTPOEHUE CEUYCHHM, BBIUMCICHUE
JUIMH, pacCcTOSHUM, yrioB, Iomaaei. Ilposeaenue
JOKA3aTEeNbHBIX PACCY)KJICHUM TMpH pElIeHUH 3a/ad.
[IpumeHeHre CBOWCTB CHUMMETPUU MPH PEIICHUU 3a/aady
Ha TeJla BpalleHus, KOMOMHAIUIO Tell.

N300paskeHne OCHOBHBIX KPYTJIBIX TEN W BBHITIOJHEHHE
pPUCYHKA IO YCJIOBUIO 3aJa4u

HN3mepenus B reomeTpuu

O3HakoMJieHHE C TOHATUSAMHU IUIOMAAN U 00beMa,
aKCMOMaMH M CBOMCTBaMH.

Pemenue 3amad Ha BBIYUCIEHHE TMJIOMIAJEH TUTOCKUX
buryp ¢ mpuMeHEHHUEM COOTBETCTBYIOIIUX (OpMynT u
(dakTOB U3 TIIAHUMETPHH.

N3ydenne  TeopeM O  BBIYHCIEHUHM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, PEIlIeHUE 3a/1a4 Ha IPUMEHEHUE
dbopMyn BbIUUCICHHS 00HEMOB.

WN3ydenne Qopmyn sl BBIYMCICHHS  TUIOMIAJCH

20




MMOBEPXHOCTEM MHOTOTPAHHUKOB H TE€JI BpALLCHUS.
O3HaKOMJIGHHE C METOJIOM BBIYMCICHMUS ILJIOIIAIU
MIOBEPXHOCTH CREPHI.

Pemenue 3a1a4 Ha BBIUMCIICHHE TUIOMIA/IEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

KoopanHaTthbl # BEKTOPbI O3HakomJieHHME C TMOHATHEM BekTopa. M3yuenue
JIEKapTOBOM CHUCTEMbl KOOpPJAMHAT B IPOCTPAHCTBE,
IIOCTPOCHME IO 33JaHHBIM KOOpJAMHATaM TOYEK U
IJIOCKOCTEM, HAX0KIEHHE KOOPANHAT TOYEK.
Haxoxnaenue  ypaBHEHUH  OKpYXHOCTH,  c(epsl,
IJIOCKOCTH. BrIuncienne pacCTOsHUM MEXKly TOUKAMH.
N3yuenne CBONCTB BEKTOPHBIX BEJIWYWH, IPaBUI
pa3lIoKEHUsT BEKTOPOB B TPEXMEPHOM INPOCTPAHCTBE,
IIpaBUJl  HAxOXKJEHHs  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBUJl  JEHUCTBUH C  BEKTOpPaMH,
3a/IaHHBIMH KOOpAVHATaAMM.

[IpuMeHenne Teopuu NpH PELICHUH 3a7a4 Ha ICHCTBHUS C
BEKTOPAMH.

N3ydeHne  CKalspHOrO  INPOMU3BEACHHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs IMpsAMOM M  IUIOCKOCTH.
[IpuMeHeHne Teopuu MpHU PEIICHUH 33]1a4 Ha JICUCTBHS C
BEKTOpPAMH,  KOOPJAMHATHBI  METOJ, IPUMEHEHHUE
BEKTOPOB  JUIi  BBIYMCIEHUS BEIMYMH YIVIOB U
paccrossHni.  O3HaKOMJIEHME C  JIOKa3aTelbCTBAMM
TEOpPEM CTEPEOMETPUU O B3aUMHOM PacCIOJIOKEHUU
IPSIMBIX M IJIOCKOCTEHN C UCIOJIb30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMA YUEBHOM JUCIHUTIJINHBI

3.1. TpeboBanuss K MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHHIo

Peanuzanus yuyeOHON AUCHUIUIMHBI TpeOyeT Haau4us y4eOHOro kabmHeTa
MaTEMaTHUKH.

[Tomemenne kabMHETa TOHKHO YIOBIETBOPATH TpeOoBaHUsIM CaHUTAPHO-
snuAeMuonorndeckux npasui U HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIHNX TPEeOOBaHUSX, B
TOM YHUCJE CICIHATU3UPOBAHHON y4eOHOW MeOeNnbl0 M CpeACTBaMH OO0y4YeHUS,
JIOCTaTOYHBIMUA  JIJI1  BBIMOJHEHHUS TPEOOBaHWM K  ypPOBHIO TOJTOTOBKH
00yJaromuxcs.

B xaOuHere MODKHO OBITh MYJIBTUMEIUIHOE 000PYyIOBaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKM 00pa3oBaTeIbHOrO IMpolecca MOTYT IMPOCMAaTpuBaTh
BU3yallbHYI0  MH(pOpMALMIO 1O  MaTeMaThKe, Co3JaBaTh  IPE3CHTAIUH,
BUJIEOMATEPUAIIbI, UHBIE TOKYMEHTHI.

B coctaB yuyeOHO-METOAMYECKOTO W  MaTepUATbHO-TEXHUYECKOIO
obOecrnieueHust MPOrpaMmbl y4eOHOM NUCIUIUIMHBI «MaTemMaTHuKa» BXOJST:

* MHOTO()YHKITMOHATBHBIN KOMILIEKC ITPENoaaBaTes;
* HarsIAHBIE TOCOOUS (KOMILJIEKTHhl Y4€OHBIX TaOJWll, MJIAKATOB, MOPTPETOB
BBIJJAIOIINXCS YUYEHBIX-MAaTEMATUKOB U JIp.);
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* “”HGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE MOCOOUS;

* KOMIUIEKT TEXHHUYECKOM JTOKYMEHTAllUM, B TOM YHCJI€ MacnopTa Ha CpeJCTBa
00y4eHUs, UHCTPYKIIUU IO UX UCTOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN POHI.

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust

Ilepeyens pexomMeHayeMbIX Yy4eOHbIX u3fAaHuil, HWMHTepHeT-pecypcos,
JAONOJHUTEJIbHON JIUTEPATYPBI

OcHoBHas nMTepaTypa:

No HcTounuk
/i
1 bammakos M.M. Matematuka: anreOpa u Hauajga MaTeMaTHUYECKOTO

aHaln3a, TEOMETPHUS: YICOHUK IS CTY/. YUPEKACHUN Cpell. Ipod.
oOpazoBanus. - 4-¢ u3n., crep. / M.M.bammakos. - Mocksa: UL
"Akagemus', 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEIIOCPEICTBEHHBIM.

2 bammakoB M.1 Maremaruka (CI1O): yueOnuk / bammmakos M.U. - 2-e u3sn.,
crep - Mocksa: KHOPVYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT : HenoCpeICTBEHHBIM.

3 Briciias MmaTemMaTuka : y4eOHHK U TIPAKTUKYM JJISI CPEIHETO
npodeccuoHaabHOro oopaszopanus / M. b. XpuryHosa [u ap.] ; moa obmieit
penakuuerd M. b. Xpunynosoii, U. . I{piranok. — MockBsa : M3gatenbcTBO
Opaiit, 2020. — 472 ¢c. — (IIpodeccuonanbHOe 00pa3oBaHUE). —

ISBN 978-5-534-01497-6. — TexkcT : anektponHnslii / IBC KOpaiit [caiiT].
— URL: (mara oOpareHus:
01.06.2020).

JlononHUTENbHAS IUTEPATYpA:

Ne | UcTtouHUK
/o

4 Bboromonos H.B. [Ipaktuueckue 3anatust mo mareMaruke. B 2-x 4. Yacts 1.:
yuebHoe nmocodbue s CIIO / H.B.boromonos. — 11-e uzxa., nepepad. u
norn. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccrnonanbaoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEOCPEICTBEHHBIN.

5 boromonos H.B. Ilpaktnueckue 3ansatus mo maremaruke. B 2-x 4. Hacts 2. :
yaeoHoe rmocooue mist CIIO / H.B.boromonoB. — 11-e u3x., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccronaabnoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIN.

6 Hopogeesa, A. B. MaremaTuka : y4eOHUK JIJIsi CPETHETO
npodeccuonaabHoro oopaszosanus / A. B. Jlopodeea. — 3-e u3a., mepepao.
u non. — Mocksa : I3narensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanbnoe odpazoanue). — ISBN 978-5-534-03697-8. — Tekct
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https://www.biblio-online.ru/bcode/452694

: anexktpoHHbl // DBC FOpaiit [caiiT]. — URL:
(mata obpamenus: 01.01.2020).

Jlopogheesa, A. B. Matematuka. COOpHHUK 3a7a4 : yICOHO-TIPAKTHUECKOE
nmocooue 1 CpeaHero mpodeccuoHaIbHOr0 00pa3oBaHus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : UznarensctBo FOpaiit, 2020. —
176 ¢c. — (Ilpodeccuonanbroe odpazoBanne). — ISBN 978-5-534-08796-3.
— TekcT : anexkrponnsii // DbC KOpaiit [caiiT]. — URL:

(mara obpamenusi: 01.06.2020).

NudopmarimoHHble 31eKTPOHHO-00pa30BaTENbHbIE PECYPCHI:

No | UcTounuk

/i

1 OnextponHas oubnuoreynas cucrema «bubnunoTex. M3aarensctBo KIY»
https://mgri-rggru.bibliotech.ru

2 DOneKTpoHHO-OmONMMoTeunast cucrema «M3garensctBo  Jlawby/ Kol
NnxenepHo-rexunueckue Hayku (TromI[Y)
www.e.lanbook.com

3 DOneKTpoHHO-OuOnMMoTeunass cuctema elibrary» / IlpaBooOnanarens:
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCThIO «PYHOby (RU)
https://elibrary.ru

4 DnekTpoHHO-OubmMoTeunas cucrema «9BC IOPAUT» / www.biblio-

online.ru

[Tepunonnueckue n3ganus:

EcTecTBeHHBIC 1 TEXHMYECKHE HAYKH : HAay4d. )KypHai /Ti. pexd. A. fl.
XaBkuH. — MockBa : OO0 "UzparensctBo "CrnytHuk+", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN nevatHoi Bepcuu 1684 — 2626. — Teker :
HEMOCPEICTBCHHBIN.
BECTHHK BOPOHEXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUSUKA. MATEMATHUKA : nHaydHbIit

5 | KypHal / yapenutensb : BopoHeXCKuii TocyJapCTBEHHBI YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeimyckoB B roA: 4. — ISSN neuarHoii
Bepcun: 1609-0705. — Tekcr : anexkrponnbiii // IBC elibrary [caiit]. — URL
: https : //elibrary.ru (naTa o6pamennsi: 01.06.2020)

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CHUATIITAHBI

KoHTposib HM oOleHKa pe3ylbTaTOB OCBOCHHUS YYCOHOW JTHUCIUIIIMHBI

OCYILIECTBIIACTCS MPENOAABATEIEM B MPOLECCE NPOBEACHUS MPAKTUUYECKUX
3aHSATUA U JA00OpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBHIIOJHEHUS
00y4YarolUMUCS UHIUBUAYAJbHBIX 33IaHUH, TPOEKTOB, UCCIIEIOBAHU.

Pe3ysbTaThl 00y4eHHs | ®opMbI M MeTObI KOHTPOJISI M OHEHKH |
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https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449051
https://www.biblio-online.ru/bcode/449051
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
https://elibrary.ru/publisher_about.asp?pubsid=995
https://elibrary.ru/contents.asp?id

(ocBOEHHBIEC YMEHHS)

pe3yJibTaToB 00y4eHusl

* TUYHOCMHDBIX:

—c(hopMUPOBAHHOCTH  TPEICTABICHUNA O
MAaTE€MaTUKE KaK YHHUBEPCAIbHOM  SI3BIKE
HAYKH, CPEJICTBE MOJECIUPOBAHUS SIBJICHUN U
MPOLECCOB, UACSIX U METOJaX MAaTEMATHKU;

DKCHepTHAs OIICHKA BBIIOJTHEHHS
PAaKTUYECKON pabOTHI.
DKCHepTHAs OI[CHKA BBIOJTHCHHS
CaMOCTOSITEIbHON pabOThI.

- IIOHUMAHUEC 3HAYUMOCTH MaAaTCMaTUKU OJIA
HayYHO-TEXHHYECKOTO nporpecca,
c(hopMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTHKe KaK K YacTH OOIICUSIIOBEUCCKOM
KyJIbTYypbl 4Yepe3 3HAaKOMCTBO C HCTOpHEH

DKcrepTHas OLIEHKA BBIIOJHEHUS
PAKTUYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

pa3BUTHSA MaTeMaTHKH, ABOJIIOLINEN

MaTeMaTHYEeCKNX HJIeH;

—pa3BuUTHE JIOTUYECKOT0 MBILIEHUS, | DKCIEPTHAsl OILIEHKA BBITOJHEHUS
IIPOCTPAHCTBEHHOTO BOOOpa)KEHUSs, | IPAKTHUUECKON pabOTHI.

ANTOPUTMHUYECKON KYJIbTYpPbl, KPUTHYHOCTH
MBIIIICHUS. HAa YPOBHE, HEOOXOIUMOM st
Oynmymiei mpodecCuoOHaTBbHOM ASITEIBHOCTH,
Ui TPOJOJDKEHUS  oOpa3oBaHUS U
caMm000pazoBaHUS;

9KCHepTHa$I OII€HKA BBIIIOJITHECHUA
CaMOCTOSITENIbHOM pabOTHI.

—OBJIAJICHHEC MAaTEMAaTUYCCKUMHU 3HAHUSMHU U
YMEHHUSIMU, HEOOXOTUMBIMHU B TIOBCETHEBHOM
KHU3HH, TUTSt OCBOCHUS CMEKHBIX
€CTeCTBEHHO-HAYYHBIX TUCIUTUIAH "
JTMCIUIUIAH TPO(ECCHOHANBHOTO UK, JUIS
nmojydeHus: oOpa3oBaHHMs B OOJacTAX, HE
TpeOYOIMX YrIyOJIeHHOW MaTeMaTH4eCKOi
MIOJITOTOBKH;

DKcrepTHas OIEHKa BBITIOJTHEHUS
MPaKTUYECKON PabOTHI.
DKcrepTHas OIEHKA BBITIOJTHEHUS
CaMOCTOSITEILHOU pabOTHI.

—TOTOBHOCTE H CIIOCOOHOCTD K
00pa3zoBaHUIO, B TOM YHCIIe
caM000pa3oBaHHIO, Ha TMPOTSHKCHHH BCEH
J)KM3HHU,  CO3HATEJIbHOE  OTHOIIEHHE K
HEMpPEephIBHOMY OOPa30BaHUIO KaK YCIOBHUIO
yCIIEUTHOM npodeCCHOHATBHO I u
0OIIIeCTBEHHOH IeATEILHOCTH;

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— TOTOBHOCTBH u CIIOCOOHOCTH K
CaMOCTOSATEIbHON TBOPYECKOU "
OTBETCTBCHHOM JEATCILHOCTH;

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBITIOJTHEHUS
CaMOCTOSITEIbHON pabOTHI.

—TOTOBHOCTb K KOJUIEKTUBHOW palore,
COTPYOHMYECTBY CO  CBEPCTHHKAMHM B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-MCCIIEJOBATENIbCKOM, TMPOEKTHONH U
JPYTUX BUAAX NEATENbHOCTH;

OKcrepTHas OLIEHKA BBIIOJIHEHUS
PaKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIIOJIHEHUS
CaMOCTOSATEIbHON PabOTHI.

—OTHOLICHUE K npodeccruoHanbHON
JEATeNTbHOCTH KaK BO3MOKHOCTH YYacTHs B
peuIeHnu JIMYHBIX, OOIIIECTBEHHBIX,
rOCY/IapCTBEHHBIX, oO0IIeHaMOHATBHBIX
npobiem;

OKcnepTHas OLIEHKA BBIIOJHEHUS
PaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSATEIBHON PabOTHI.
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e mem anpedmem HblX:
—YMCHHC CaMOCTOATCIBHO OIPCACIIATH LCIIN
JACATCIBHOCTH u COCTaBJIATH I1JIaHbI

JEATEIIbHOCTH; CaMOCTOSITEJIBHO
OCYLIECTBJIATS, KOHTPOJMPOBATH u
KOPPEKTUPOBATH NEATEIIbHOCTD;

HCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKEHHMSI  IIOCTABJIICHHBIX  LEIEU W
peanusanuu IJIAHOB JIeSATEIbHOCTH;
BBIOMpATh  yCIEIIHBIC CTpaTeruu B
pa3IMYHBIX CUTyalMsIX;

DKCHepTHAs OIICHKA BBIIOJTHEHHS
PaKTUYECKON pabOTHI.
DKCHepTHAs OIICHKA BBIIOJTHEHHS
CaMOCTOATEIBHON PaOOTHL

— yMEHHE MPOAYKTHUBHO OOLIAThCI H
B3aMMO/ICHICTBOBATh B MPOIIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBaTh MO3UIMU JIPYTHX
YYaCTHUKOB  JIEATENbHOCTH, 3(PPEKTUBHO
paspeniaTtb KOH(IJIUKTHI,

DK3aMeH.

DKcrepTHas OleHKa BBITIOJTHEHUS
PAKTHYECKON pabOTHI.
DKcrepTHas OleHKa BBITIOJTHEHUS
CaMOCTOSITEIbHON pabOThI.

— BJIAACHHUEC HAaBbIKAMHA HOSH&B&TGHLHOﬁ,
y4eOHO-HUCCIEA0BATEIbCKOM U TTPOCKTHOM
ACATCIBbHOCTH, HaBbIKAMH paspemeHm[
nmpoosieM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB
peI_HeHI/Iﬂ HpaKTI/I‘—IeCKI/IX 3aaad, HpI/IMeHeHI/IIO
paSJ'II/I'-IHI)IX METOJ0B IIO3HAHMUA,

DK3aMeH.

DKcrepTHas OleHKa BBHITIOJTHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OleHKa BBITIOJTHEHUS
CaMOCTOSITEILHON pabOTHI.

- TOTOBHOCTD n CIIOCOOHOCTD K
CaMOCTOSTEIbHOM WH()OPMAITMOHHO-
[M03HABATENBHON  JEATEILHOCTH, BKIIIOYas
YMCHHE OPHCHTHPOBATHCS B  PA3ITMIHBIX
WUCTOYHUKAX  HMHDOpPMAIMK,  KPUTHYCCKU
OIIEHHUBATh u WHTEPIPETHPOBATH
MH(OPMALIHIO, TMOJIYYaeMyI0 M3 Pa3IMYHBIX
HCTOYHHKOB;

DK3aMeH.

DKcnepTHas OLIEHKA BBIOJIHEHUS
MPaKTUYECKON PabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEILHOU pabOTHI.

- BJIAJACHHC SA3BIKOBBIMH Cpe€acTBaMu:
YMCHHC SCHO, JIOTUYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3p€HU, HUCIIOJIB30BaThb
AICKBATHBIC A3BIKOBEIC CPCACTBA,

DK3aMeH.

VYcTHbli onpoc.

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcnepTHas OLICHKA BBIIIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BJIaACHHUC HaBbIKaMHU MMO3HaBaTEJILbHOM
pe(bHeKCI/II/I KaK OCO3HaHHUA COBCpHIACMBIX
JIEUCTBUN U MBICIUTEIbHBIX mpoueccoB, HUX
pPE3yIbTaTOB U OCHOBaHHﬁ, I'paHUIl CBOCTO
3HAaHHA U HC3HAHWS, HOBBIX ITO3HABATCIIbHBIX
3aa4 1 CpCACTB I UX JOCTHUIKCHUA,

YcTHbINM onpoc.

TectupoBanue.

DKcnepTHasi OLICHKA BBIIIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKCnepTHas OLICHKa BBITIOJIHEHHS
CaMOCTOSITEIbHON pabOTHI.

— LIeJIEYCTPEMJIEHHOCTh B TMOWUCKaxX H
MPUHATHH PEIIeHUH, COOO0pa3UTEeNbHOCTh U
UHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MpeACTaBICHUN; CIOCOOHOCTh
BOCIIPUHUMATH KPACOTy U TAPMOHUIO MUPA;

YcTHbIN onpoc.

DKcnepTHas OLIEHKa BBITIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKCnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEIHHON pabOTHI.
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* npeoMemHuIX:

— c(hopMHUPOBAHHOCTH MIPECTABICHUN O
MaTE€MAaTHKe KaK 4YaCTH MUPOBOM KYJIBTYPBI U
MECTe MaTeMaTHKH B COBPEMEHHOM
UBIIN3ALIMY, CTIOCO0AX ONMCAHUS SIBICHUN
peaNbHOrO MHpa Ha MATEMaTHYECKOM SI3BIKE;

YcrHbli onpoc.

TectupoBanue.

OKcrepTHAas OLIEHKA BBIIOJHEHUS
PAaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEIbHON pabOThI.

— CcpOPMHUPOBAHHOCTH TMPEICTABICHHA O
MaTeMaTUYeCKUX MOHATHIX KaK BaKHEHIINX
MaTeMaTUYeCKUX MOJCISAX, ITO3BOJISIOIINX
OINUCHIBATh U W3y4aTh Pa3HbIC MPOIECCHl U
SIBJICHUS; MOHUMAaHHUE BO3MOXKHOCTH
AKCHOMAaTHUYECKOT0 MOCTPOCHHS
MaT€MAaTHYECKUX TEOPUH;

TectupoBanue.

DKcrepTHas OLIEHKA BBIIOJHEHUS
PAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BJIaACHUEC MCETOJaMH [J0Ka3aTCJIbCTB H
AJITOPUTMOB peuicHus, YMCHUEC ux
IIPHUMCHATD, IMpOBOAUTH J0Ka3aTCJIbHbIC
pPacCy’KACHUA B XOA€ PCIICHUA 3a1a4,

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJHEHUS
PAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BJIaACHHUC CTaHAAPTHBIMU  I[IpHUEMaMU

PEIICHUA panroOHaIbHBIX u
HppairuOHAJIbHBIX, TIOKa3aTCIIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUYICCKHUX

YpaBHEHUH U HEpPAaBEHCTB, HX CHUCTEM;
HCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX
MporpaMM, B TOM YHCIE Ui HOMCKa IyTH
pelieHus M WUIIOCTpallMM  pelIeHUs
YpaBHEHUHN U HEPABEHCTB;

TectupoBanue.

DKcrepTHas OleHKa BBITIOJTHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OIEHKa BBITIOJTHEHUS
CaMOCTOSITEILHOU pabOTHI.

— c(opMHUpPOBAaHHOCTH TpEACTaBICHUNA 00
OCHOBHBIX  MOHATHSX  MAaTeMaTH4YEeCKOIro
aHaJli3a U UX CBOICTBAX, BJaJIcHUE YMEHUEM
XapakTepu30BaTh  NOBeAeHUE  (YHKIIHA,
WCIOJIb30BAHME TOJYYCHHBIX 3HAHUU IS
OMHCaHUSA u aHaim3a peabHbIX
3aBHCHUMOCTEH;

YcrHbIi onpoc.

OK3aMeH.

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEILHON pabOTHI.

— BIIAQJCHUE OCHOBHBIMH TMOHSATUSMHU O
TJIOCKHUX u MPOCTPAHCTBEHHBIX
reoMeTpHYecKux (urypax, HUX OCHOBHBIX
CBOMCTBaX; C(HOPMUPOBAHHOCTH  YMEHUS
pacrno3HaBaTh TreoMeTpuueckue (Urypsl Ha
yepTexxax, MOJEISIX U B PEaJTbHOM MUDE;
IIPUMEHEHHE U3y4EHHBIX CBOICTB
reomerpuueckux ¢uryp u dopmyn s
pElIeHNs] TeOMETPUYECKUX 3aJad MU 3a1ad C
IIPAKTUYECKUM COJEpKAHUEM,

YcTHbIN onpoc.

DK3aMeH.

TecTupoBanue.

DKcnepTHas OLICHKA BBIIIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKcnepTHas OLICHKa BBITIOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

— chOPMHUPOBAHHOCTh TMPEJICTaBICHUA O
rpoueccax u SIBJICHUSX, HMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIBHOM  MHpE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOM TEOPUU
BEPOSITHOCTEM; YMEHHMN HaxXoJIUTh u
OIICHUBATH BEPOATHOCTH HACTYIUJIEHUS

OK3aMeH.

TectupoBanue.

OKcnepTHas OLIEHKA BBIIOJIHEHUS
PaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSATEIbHON PabOTHI.
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COOBITMH B TPOCTEHIIUX NPAKTUYECKUX
CUTyallHsIX M OCHOBHBIE XapaKTEPUCTUKHU
Clly4alHBIX BEJIUYMH;

— BJIAJICHUC HaBbIKaMH
F'OTOBBIX KOMIIBIOTEPHBIX
PEHICHUU 3a/1a4.

HCII0JIb30BAHUS
IIporpamMMm IIpH

VYcrTHbIiH onpoc.

DK3aMeH.

TectupoBanue.

DKCIepTHas OLIEHKa BBITIOJIHEHUS
NpaKTHYECKO# paboThL.
DKcnepTHas OIIeHKa BBIIOHEHHSI
CaMOCTOSITEJIbHOM pabOTHI.

JOLCHT, KaHAU AT
TEXHUYECKUX HAYK

Paspaboruukmu:
CO® MI'PU npernojaBaresb
CO® MI'PU npenojaBaresib
JKenepThI:

CTHU HUTY MUCuC

H.C. I'aBpromkuna

Zts
L Gt/

['.H. 3yOkoBa

%_,Q C.KpaBuona

(mecTo paboTh)

(3aHUMaemast JOJKHOCTB )

/ (nonrmcr, WHUIUAJIB],
bamuus)

ImpenogaBaTelib

CO® MI'PU

MaTeMaTHKHU U
UHPOpMATHKH

7;7%—\/ I".H.®enoposa

(mecTo paboThI)

(3aHMMaemasi 1I0JDKHOCTB)

bamuus)

(IO AMTMCh, MHUIIHAIIBI,
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3KCIEPTHOE 3AK/IIOYEHUE

Ha pabo4ylo MporpaMMy JAUCLUMIUIMHEI «MatemaTtuka» mo crnenuanbHOCTH (6a30BbIi YPOBEHB):

21.02.02 Bypenue HepTHAHBIX H ra30BbIX CKBAXKHH.

Pazpabotunku — 3y6koBa ["anuna HukonaeBna u I'aBpromkuna Hatanus CepreeBHa, npenojaBaTtenu
CTapooCKOIBCKOro ¢unuana ¢enepanrbHOrO rocyJapCTBEHHOTO OIO/KETHOrO 00pa3oBaTeIBHOTO
yupexeHus Boiciiero obpazoBaHusi «Poccuiickuii rocyapcTBEHHBIN reosoropa3BelouHbIi YHUBEPCUTET
umenn Cepro OpIDKOHUKHUIZEY.

Pa6Gouas mporpamMmMa cocTouT M3 macrnopra pabodei nmporpaMmsl yueOHON AUCIMIUTMHEL, CTPYKTYPBI U
IPUMEPHOrO coAep KaHHs yd4eOHON AMCIMIUIMHBI; YCIOBUH pean3aliuy y4eOHO#H JUCUUIUITMHBL, KOHTPOJIS U
OLIEHKH Pe3yJIbTAaTOB OCBOEHHs yueOHOM QUCLIUTUIMHEL.

B paboueii nporpamme 0603HaueHBI 33/1a4M U LETH y4eOHO! TUCIMIUTHHEI, peKOMEHIyeMoe
KOJIMYECTBO 4acoB (11 cnenranbHocTy 21.02.02 ), nperycMOTpeHHOE MaKCHMalbHOU yueGHOM Harpy3Ku
obyuaromerocs 351 gac, B TOM 4Hce:

00s3aTenbHON ayAMTOPHOM yueOHO# Harpy3ku obyuatomerocs 234 yaca;

CaMOCTOSTENbHOM paboThl/KoHCYNbTanuu obyuatomerocs 111/16 gacos.

Conepkanve IUCLMIUIMHBI OOecreYMBaeT NOCTIXKEHHE CTYJEHTAMHU JIMYHOCTHBIX, TNMPEIMETHBIX WU
MEeTanpeIMETHBIX pe3yJIbTaTOB COrjlacHO npumepHoi nporpamme (PI'AY ®UPO) no cneuuansHocTH. B
paboumx mporpamMmax OTpaXKeHbl TeMaTH4eckue pas3nensl: Tema 1. Pa3Burtue moHsTHs o ymcie, Tema 2.
VpaBHennss u  HepaBeHcTBa, Tema 3.KopHu, crtemeHu u sorapudmel. Tema  4.D1eMeHTHI
KOMOMHATOpUKHU.5.OCHOBBI TpHroHOMEeTpuH, TeMa 6. DyHkuMM MW uWX cBoiicTBa, Tema 7..Hauana
MaTeMaTH4ecKoro aHanusa teMa 8.Murerpan u ero npumeHnenue teMa 9. KoopauHatel u BekTopsl, Tema 10.
[TpsMBle ¥ IUIOCKOCTH B npocTpaHcTBe, TeMa 11 MHororpanHuku u kpyriasie tema 12. Tena U noBepXHOCTH
Bpamienus, tema 13. M3mepenus B reomerpuu, Tema 14. DiIeMEHTH TeOpPHHM BEPOATHOCTEN U
MaTeMaTHYECKOH CTATUCTHKH.

®opMBl U METOABI KOHTPOJIS M OLUEHKH COOTBETCTBYIOT pe3yjbTaTaM OOy4eHHus, B T.4. OGIIMM
KOMIIETEHIIUSAM.

Crnmcok y4eOHBIX M3[aHMN CONEPXKHT JIMTEpaTypy ¥ VIHTEpHET MCTOYHMKH, IMO3BOJISIOLINE OCBOUTH
cofiep)kaHue y4eOHOM AUCIMIUTHHBI B IIOJTHOM 0OBeMe.

Pa6ouyast mporpaMmma MoxeT OBITh PEKOMEHJIOBaHA Ui NpPUMEHeHHs B y4eOHOM mpolecce Mo
cnenanbHOCTH: 21.02.02 BypeHue HEQTAHBIX U ra30BbIX CKBAXKHUH.

Okcneprt: 0.C.Kpasuosa W

JloLleHT, KaHINIaT TEXHUYECKUX HayK Afommucs)
CTU HUTY MUCHUC

[ cTi HUTY "MUCHC"
Mognuck 3aBepsio
HauanbHuK oTaena kaapos

WH.”SDMMHOBa

" " 20____!'

—| ———————




AKCHEPTHOE 3AKTMIOYEHHE
Ha pabouyio IPOTPAMMY AHCIMILIMALL «MaTeMaTHkay 10 CreHaibHOCTH (DasoBbii VPOBCHB):

21.02.02 Bypenne ne THHBIX H ra30BbIX CKBAKHH.

Pazpatoruukn — 3yokora Fannna Huxonaessa u Taspromkina Harains Cepreepna, IpEHONaBaTess
CTapoocKolECKOTO dunmana  degepalbHOrO IOCYIApPCTBEHHOIO  GIOMKETHOrO  0OpA30BaTENRHOID
yupesjienis Beicmero obpazopanng «Poccriickuit rocyIapcTREHHbIH MeoNoropa3pe0YHLll YHHBEPCHTET
umenn Cepro OpIDKOHHKH3EY.

Patowas nporpaMma CocTOMT H3 Iacnopra pabogel mporpaMmel y4eOHOH THCIMNIIHHEL, CTPYKTYPRI H
HPHMEPHOTO cofepikanus yueOH0H AMCIHIUTHHEEL, YCJI0BHE peamu3aniH yueBHoH AUCITHIUTHILL KOHTPOJS H
OLICHKH pe3y/IbTaToB OCBOSHHA y4HeOHOH THCHMIIIHHbL.

B paboucit mporpamme o0003HAWeHR! 3a4adH H IEIH yueOHOH IMCIHILUIMHEL, PEKOMEHIYEMOC
KONMUYeCTBO 9acos juia cneunamsioctd 21.02.02, npenyemorpenioec MaKCHMAILHOH yUeOHOH HArpy3KH
oDyuarowieroca (351 wac). B TOM YHCNE!

~  obs3aTensias ayauTopHas yuebnas narpyszka obyuatouierocs - 234 uaca;
—  caMocTosTe/bHas paboTa/KoHeyIETanEn obysaromerocs - 111/16 sacos.

Cojlepkanie THCIATLIHHEL 0DeCTIeuHBaeT [OCTIDKCHHE CTY/IGHTAMH JIHYHOCTHAIX, TIPSAMETHBIX H
MeTanpe/IMETHLIX Pe3yIbTaTOR COMNACHO npuMepHoi mporpamme (PIAY @UPO) no crelHaTbHOCTH. B
paBounx NPOTPAMMAX OTPAKEHE! CIEIYIOIIHE TEMATHYCCKHE pasielibl:

Tema 1. PaspuTie noHaTHs 0 HCIE,

TeMa 2. YpaBHeHHA H HEPaBeHCTBA,

Tema 3.KopHH, cTenedn u TorapudMel,

TeMa 4. 3CMCHTE KOMOHHATOPHEH,

Tema 5.0CHOBEI TPHTOHOMETPHH,

tema 6. @yHKIMA W HX cBOHCTRA,

rema 7..Hauana MareMaTHIeCKoro aHalinsa,

Tema §. MATerpan i ero npHMeHcHHe,

Tema 9. KoopauHaTel U BCKTOPEL,

tema 10. llpAaMBle H IOCKOCTH B IPOCTPAHCTRE,

Tema 11 MuororpaHHEHKH M KpYTIIBIE,

tema 12, Tena u n0BepPXHOCTH BPAILEHHA,

tema 13. M3Mepenns B reoMeTpHH.,

teMa 14, DiieMeHTEI TEOPHH BepOsTIOCTEH H MATEMATHICCKOH CTATHCTHKH.

@OpPMEI H METO/Ibl KOHTPOIA H OlEHKH COOTBETCTBYKOT PE3YIBTATAM obydenns, B T.4. 0bmmHM
KOMIETeHLIM.

Cnvcok y9eOHEIX M3naHui comepiut nuteparypy W HHTepHer HCTOUHHKM, NO3BONAIONIHE OCBOHTE
cojlepianne yueOHOH JINCTIHIUIHEEL B 11I0JHOM 00LeMe.

Pabouas mporpamMma MowkeT ObITh PEKOMEHAOBAHA [UIH IPUMEHCHHS B v-ieﬁﬂcm npoLecee 1Mo
cuenpatsrocT: 21.02.02 Bypenne He(TAHBIX H MA30BBIX CKBAXHH.

DKcnepr: EI'. Kabynosa
3an. Kadeapoi BHICHIEH MATCMAaTHKH
H HHOOPMATHKH, 1.T.H., A0HEHT
CTH HUTY MHUCHC

[Moanuce 2aeepato.

HauanoHHK OTIAENA KaJpoB H.H. Toronsesa
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PaGouas mporpaMma y4eOHOM JHMCIHMIUIMHBI pa3paboTaHa Ha OCHOBE denepaabHOrO
roCy/IapCTBEHHOTr0 00pa30BaTeNbHOTO CTaHAapTa (nanee — ®I'OC) no crneuuanbHOCTH CPEIHEro
npodeccuonanpHoro oopasosanus (nanee - CI10):

21.02.02 Bypenne HeTAHbIX H ra30BbIX CKBAKHH (YTB. IPHKA30M Munoopuayku Pocenu
ot 12.05.2014 Ne 483);

Oprauusanus-pa3paboTuuK:
CTapooCcKoIbCKHMil (rmuan (enepasbHOro rocy1apcTBEHHONO GIOUKETHOrO 00pa3oBaTeIbHOro
YUPEKIEHUS BBICILIETO o6pazoBanusi «POCCHHCKHH TOCYNapCTBEHHbIH Ie0I0ropasBe 10 HbIH
yuuBepeureT umenn Cepro Opmxonukuaze» (CO® MI'PH)

Pa3zpaboTuuku:
['aBpromkuna Haramus CepreesHa, npenoapareis Matematuku CO® MI'PU
3y6kona I'ammna HukonaesHa, npernoaparens Matematuku CO® MI'PU

PACCMOTPEHA U OJIOBPEHA

Ha 3aCeJJaHUuH MPEIMETHO-ITUKIOBON KOMUCCHH
MaTeMaTHKH, GU3UKH U HHHOPMATUKH

ITporokoa Ne_ 9 ot «01» urons 2020 r.
I[Tpencenaresns ITIK: Z. W [".H.3ybkoBa

PEKOMEHJIOBAHA

yyeOHO-MeToaudeckuM otaenaom COO MI'PU

« &y Vi 2042 .
Hauanesauk YMO ,éfm—;/ E.B. AHTOIIKMHA
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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEBHOM JTUCIUILINHBI
MATEMATUKA

1.1. Ob6s1acTb NpMeHeHUs1 pado4eil MPOrpaMMbl
PaGouass mporpamma y4eOHON IUCIHMIUIMHBI SIBISIETCS YacThiO IMPOTPAMMBI
noAroToBku cneruanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBUu ¢ PI'OC 1o
cnennanbHocTH CIIO:
21.02.02 bypenue He(pTSIHBIX H IT'a30BbIX CKBAKHH

1.2. MecTto y4eOHOH AUCHUIVIMHBI B CTPYKType MPOrpaMMbl HOATOTOBKH
CIECLHATHCTOB CPEHEr0 3BeHA:

VYyeOHast TUCUUITIIMHA BXOAUT B MaTeMaTUUYECKU U 001U eCTeCTBEHHOHAYYHBIH
LUKIL.

1.3. Hean wm 3amauym y4eOHOM AUCHMIUVIMHBI — TpeOOBaHUS K pe3yabTaram
OCBOCHHS Y4eOHOH TUCHUNIUHBI:

B pesynbTaTte ocBoeHus: yueOHON AUCIUIUIMHBI O0YYAIOIIUICS TOKEH YMeTh:

- pelaTth NpUKJIaJHbIE 3aJa4l B 00JaCTH PO(ecCHOHAIBHOM 1€ TENbHOCTH.

B pesynbrare ocBoeHUs yueOHON TUCIMIUIMHBI O0YYarOIIUICS TOJKEH 3HATh:

- 3HAYEHHE MaTeMaTHKHU B MPO(EeCCHOHANBLHON AesTeNbHOCTH U Tipu ocBoeHuu [TI1CC3;
- OCHOBHBIE MaTEeMAaTHUYECKHE METO/IbI pEIICHUS TPUKIIAIHBIX 3a/1a4 B 00J1acTh
npodeccuoHaIbHOM IeATeTbHOCTH;

- OCHOBHBIE MOHSATHSA U METO/bl MATEMAaTUYECKOTO aHAJIN3a, TUHEHHON anreOphl,
TEOPHH KOMILJIEKCHBIX YUCET, TEOPUH BEPOSITHOCTEN U MATEMATHYECKON CTATUCTUKU;

- OCHOBBI HHTETPAILHOTO U Ju((PepeHIInaTbHOr0 HCUUCTICHUS.

B cooterctBuu ¢ ®I'OC CIIO no cnenmansHoctu 21.02.02 bypenue HeQTsIHBIX U
ra3oBbIX CKBRXMHB paMKaX OCBOCHMsI Y4YeOHOW IUCHUIUIMHBI «MaTtemaTtuka» y
CTYJIEHTOB (DOPMHUPYIOTCA CIAEAYIONIME 00LIMEeKOMIeTeH MU

Kon HaumMenoBaHue pe3yjibTaTa 00y4eHUs!
OK 1 [loHuMaTh CyHIHOCTh M COLMANIBHYIO 3HAYUMOCTh CBOeW Oynyiied mpodeccuw,
MIPOSIBJIATH K HEH YCTOMUYMBBII HHTEpEC
OK 2 OpranuzoBbIBaTh COOCTBEHHYIO JI€SATEIBHOCTh, BBIOMPATH THUIOBBIE METOJABI H
CHOCOOBI BBIMOJHEHUS MPO(ECCHOHATBHBIX 33/1a4, OIEHUBATh UX 3(PPEKTHBHOCTD
Y Ka4eCTBO
OK 3 [IpuHuMaTh penieHus B CTaHAAPTHBIX M HECTAHJIAPTHBIX CUTYallMsIX U HECTH 3a

HHUX OTBETCTBCHHOCTDb

OK 4 OcymiecTBiaTh TOWCK U HCHOJb30BaHHE WHGOPMALMK, HEOOXOIUMOUN s
3¢ (GEeKTUBHOTO BBHIMOTHEHHUS TPO(GECCHOHAIBHBIX 3a/ad, MPOoPEecCUOHATBHOTO H
JUYHOCTHOTO Pa3BUTHS

OK5 Hcnonw3oBath UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
npodecCHOHAIBHON eATEeTHbHOCTH




OK 6 PaGotatp B KoieKkTHBE W KoMaHze, 3(PQeKTHBHO 0OmAThCI € KOJUIETaMHU,
PYKOBOJICTBOM, TIOTPEOUTEIISIMU

OK7 Bbpate Ha cebs OTBETCTBEHHOCTHh 33 PAa0OTy WICHOB KOMAHIIbI (TIOJYMHEHHBIX),
pe3yJIbTaT BHINOJIHEHUS 3a1aHNI

OK 8 CaMOCTOATENbHO OMPENeNATh 33aJadud  MPO(PECCHOHATBHOTO ¥ JIMYHOCTHOTO
pa3BUTHUs, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH MOBBILICHHUE
KBJTH(DUKAITIH

OK9 OpueHTHPOBATHCS B YCIOBUSAX YAaCTOH CMEHBI TEXHOJIOTHUH B MPO(ECCHOHATBHOM
JEeSITEIbHOCTH

- npo¢ecCHOHAIBHBIX KOMIIETEeHIM i

Kon HaunmeHoBaHue pe3yabTaTa 00y4eHuUs

K 1.1 BoeiOupaTe ONTUMaNbHBIA BapuUaHT MPOBOJKM TINIYOOKMX U CBEpXINyOOKHX
CKBAYKUH B PA3JIMYHBIX TOPHO-T€0JIOTHYECKUX YCIOBUSAX

K 1.3 Pemrate TexHnueckue 3a1auM 10 NPEAOTBPALLEHUIO U JIMKBUIALNK OCJIOKHEHUN U
ABAPUIHBIX CUTYaIUiI

[IK 2.5. OdopMsATe  TEXHOJIOTUYECKYID W TEXHHYECKYI0  JIOKYMEHTalUI0 IO
00CITY)KUBAaHHIO M DKCIUTyaTaIlluu OypoBOTO 000PYyI0BaHUS.

[IK 3.3 KoHTponmpoBaTh 1 aHaIM3UPOBaTh MPOLIECC U PE3YIIBTATHI AEATEIbHOCTH
KOJUIEKTHBA UCIIOJHUTENEH, OLleHUBATh 3(p(PEeKTUBHOCTH IPOU3BOACTBEHHOM
JeSITEIbHOCTH

1.4. Kosim4ecTBO 4acoB HA OCBOeHHE padoyeil mporpaMmbl y4eOHON TUCIHUTIINHBI:
MaKCHUMAaJIbHOM yueOHOM Harpy3Kku oOydaromierocs 72 yaca, B TOM YHCIIE:
00s3aTeNIbHON ayIUTOPHON y4eOHOM Harpy3ku oOydaromierocs 48 4acos;
CaMOCTOSITEILHON paboThl 0Oyuatromerocs 22 Jaca;
KOHCYJIbTAIlMU 2 yaca



2. CTPYKTYPA U COJAEP)XKAHUE YUEBHON JUCIUILIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bup yyeOHol padoThI O0bem
4acoB
MakcumaJibHasi yuyeOHasi HArpy3Ka (Bcero) 72
Oobs13aTesibHAs ayIMTOPHAas y4eOHasi HAarpy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
MIPAKTUYECKUE 3aHSATUS 32
KOHTPOJIbHBIE PA0OTHI 1
CamocTosiTesibHasi padoTa odyuyarouierocs (Bcero) 22
B TOM YHCJIE:
peLIeHUE IPUMEPOB 14
pemeHue 3aaa4 2
pElIeHHe CUCTEM YPaBHEHUMN 2
pelieHrne ypaBHCHHM 2
BBIUMCIICHUE ONPEEIUTENeH MaTPHII 2
Koncyabsranuu 2

ITpomexyTtounas arrectanus B hopmeaudhepeHIMPOBAHHOIO 3a4UeTa




2.2. TemaTnueckuii ni1ad u coaep:xkanue yueonou gucuuminasl MATEMATHUKA

HaumenoBaHue pa3iesioB H TeM

Conep:xanue y4eO0HOro MaTepHnaJa, JJabopaTopHbie padoThl U NPAKTHYECKHE 3AHATHSA, CAMOCTOSITEJIbHAS

padoTa 00yJaIIHUXCS

Oo0bem
4acoB

YpoBennb
OCBOEHHS

1

4

Pazgen 1. MaTtemaTu4uecKHuid
aHaJIN3

31

Tema 1.1.
Judpdepenumanbroe u
HHTCrpaibHOC HCUYUCICHUE
OK 1-3,6, 8
IIK 1.1; 1.3; 2.5; 3.3

ConeprkaHue yaeOHOrO MaTepHasa

DYHKIMU OJIHON HE3aBUCUMOU MEPEMEHHOM.

IIpenensi.

HenpepbIBHOCTH () yHKITHI.

H’pOI/ISBOZ[HaH, I'¢oOM eT‘pI/I‘IeCKI/Iﬁ CMBICII.

HccnenoBanue ¢GhyHKIHIA.

HeonpenenenHslit uHTErpal.

Hen OCpE€ACTBCHHOC MHTCI'PUPOBAHUE.

3aMeHa nepeMeHHOH.

O| 0| || N[N —

Ornpe/ieNieHHbIN HHTErpal.

10 | Beiuncnienue onpeieaeHHOro HHTerpaa.

11 | 'eoMeTpHUYESCKHIA CMBICT ONPEIECICHHOrO HHTErpaa.

12 | TlpunokeHusi MHTErpaja K peuIeHUI0 MPUKIIQIHbIX 3a/1a4.

13 | YacTHble IPOM3BOIHBIC.

[\STIIIIISIE O] 11 11 S S TE ST ST S 11 S

JlaGopatopHbie pabOTHI

IIpakTruyeckue 3aHATHS
Brruncnenue npeaenos GyHKLIUHA C HCIIONB30BAaHUEM 3aMEUaTe/IbHBIX PEEIOB
HUccnenoBanue QyHKIMI HAa HENPEPHIBHOCTb.
HuddepennupoBanue GyHKIIMHA.
WurterpupoBanue npocreimmx QyHKIunii.
Bolunciienue npocTedinmx onpeneseHHbIX HHTETPaJIoB.
Pemienne npukinagHeIX 3a4a4.
HaxoxeHne yacTHbIX TPOU3BOAHBIX.

10

Kontpomnsabie paboTs
UccnenoBanne ¢pyukumii. HeonpeneneHuslii HHTErpall, ONpeAeaeHHbIH HHTErPal.

CaMocrosTenbHas paboTa 00yJarommxcs
Pemenue npumepoB Ha BEIYHCIICHHE MIPEAETIOB — 2 .
Pemenue npumepoB Ha auddepernupoBanue — 2 .

Tema 1.2.
OObIKHOBEHHBbIE
auddepeHuUATbHbIC YPABHEHUS

1-3,5,8
0K 1.1; 1.3; 2.5; 3.3

CojepxaHue yueOHOro MaTepHuaia

3amaun, mpuBoOAsLIIHe K quddepeHInaIbHbIM YPaBHCHUSM.

Jnddepennmanpapie ypaBHEHHUS ¢ Pa3desIOIIUMICS TepeMEHHBIMH.

OO01mpe 1 YacTHBIC PEeIICHUSL.

OnHopoaHble quddepeHIHATbLHBIC YPABHEHHUS TIEPBOT0 MOPSIIKA.

N |WIN|—

JlvHeliHbIE OTHOPOIHBIC YPaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMHI KO3 PHUIIMEHTAMH.

\SIENSI1S 1 S]] 8}

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATHUS
Pemenne nuddepeHnmanbHbIX ypaBHEHNH ¢ pa3AessIIOIIIMUCS TIEPEMEHHBIMH.
Pemennie opHopoaHbIX I depeHnnanbHbIX ypaBHEHUH.

KonTtponpHbIe paboThI




CamocrosTenbHas paboTa 00yJaronxcs 2
Pemenne muddepennmansHpx ypaBHeHui 1 mopsiaka.
Tema 1.3. Conepxanue y4eOHOTO MaTepHaa 1
Pannl 1 Yucnosble psbL.
OK 14,9 2 | CXomuMOCThb ¥ PACXOIMMOCTh YUCIOBBIX PSJIOB. 2
K 1.3; 2.5; 3.3 3 | Mpusnak cxoaumoctu Janambepa. 2
4 | 3HakomepeMeHHBIC PSIJIBL. 2
5 | AOcoitoTHas M YCIIOBHAS CXOIMMOCTD PSITOB. 2
6 DYHKIMOHATIBHBIEC PSIJIBL. 2
7 CreneHHbIC PsIbL. 2
8 | Pasnoxenwre sneMeHTapHBIX QYHKIMK B psag MaknapeHa.
JlaGopaTopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
OnpeneneHre CXOMUMOCTH PSIOB 10 npu3HaKy JlamamOepa.
OnpeneneHre CXOUMOCTH 3HAKOIICPEMEHHBIX PSIOB.
KoHTponbHbIe PaboThI -
CamocrosTenbHas pabota 00yJarommxcs 2
PenieHre NpuMepoB Ha MpUMeHeHUe npu3Haka Jlamamoepa.
Paznen 2. 9
KomiuiekcHble yncia
Tem 2.1. Copep:xaHrie yueOHOro MaTepHaia 1
KoMmiekcHbIe Yuc/ia B 1 | JeicTBrs HaJl KOMIUIEKCHBIMM YHCIIAMHM B anreOpandeckon Gopme. 2
ajrebdpanveckoii popme 2 | T'eoMeTpUYECKOE N300PaKEHUE KOMILIEKCHBIX YHMCETL. 2
OK1-3,5,9 3 CTeneHr MHUMOM €IUHULIBI. 2
IIK 1.15 1.3; 2.5; 3.3 JlaGopaTtopHbIe PaGOThI -
[IpakTryeckue 3aHATHS 2
JleficTBYsI Hal KOMIUIEKCHBIMU YHCIaMU B anreOpandeckoi popme
KonTtponbHbIe paboThHI -
CamocrosrenbHas padoTa 00y4Jarommxcst 2
PeliieHre npruMepoB ¢ KOMIUIEKCHBIMU YHCIIAMU B ajiredpandeckoi hopme.
Tema 2.2 CojeprxkaHue yueOHOro MaTepuana 1
KoMIiuiekcHbIe YncIa B 1 | Tpuronomerpudeckas popMa KOMIIEKCHOTO YHCIIA. 2
TPUTOHOMeETPUYecKoil popme JIabopaTopHBIE PabOTHI -
OK 1-3 TIpakTHYeCKUe 3aHATUS -
IIK 2.5 KOHTpPOIBHEIE PaGOTHI -
CaMocrosTenbHas paboTa 00yJaromuxcs
PelireHre mpuMepoOB ¢ KOMIUIEKCHBIMHU YHCIIAMHU B TPHTOHOMETPUIECKOM (opme.
Tema 2.3 Cojaepxanue yaeOHOTO MaTepHaia. 1 2
Ioka3zarenbHas popma 1 | IokasaTensHas (hopMa KOMIIEKCHOTO YHCIa 2
KOMILIEKCHOI0 Y CJIa JlaboparopHbie pabOTEI -
OK 1-3 [TpaKkTHYECKHUE 3aHATHS -
KoHTponbpHBIEe paboThI -
CamocTtosiTenbHas pabota 00yJaroNuX cs -
Paszgen 3. DiieMeHTHI JTUHETHOMH 15
anreopol
Tema 3.1. Conepxanne yueOHOTO MaTepHaa
Marpuupl, onpeaenaureau Martpuy | 1 Martpuiipl, onepauyy HaJ HUMH. 1 2
OK 1-3 2 Onpenenureny MaTpULl, MX BRIYUCIEHHE. 2




JlaGopatopHbie pabOTHI

HpaKTPI‘leCKPIe 3aHATHA
Breruncienue onpez[enHTenei/'I MaTpHUIbL

KonTponpHbIe paboThI

CamocrosTenbHas pabota 00yJaronmX cs
BeruncrneHue onpeaenuTeneii MaTpHiL.

Tema 3.2. CopepxaHrie yueOHOro MaTepHaia
Oo0paTnas MaTpUna 1 | O6paTHas MaTpuua. 2
OK 1-4 JlabopaTopHbIe paboThI
IIK 1.3; 2.5; 3.3 [IpakTHyeckue 3aHATHS
Brunciienre 00paTHBIX MATPHIL
KoHTposbHbIe paboThI
CaMocrosiTeNbHas paboTa 00yJaroIuXcs
Tema 3.3. Conep:kaHrie yaeOHOro MaTepHraa.
CucremMbl JUHEHHBIX YPAaBHEHU 1 [ Pemenve cucTeM JIMHEHHBIX YpaBHEHHH MaTPHMYHEIM METOIOM. 2
OK1-3,6 JlabopaTopHbIe pabOTHI
1K 1.1; 1.3; 2.5; 3.3 IIpakTuueckue 3aHsATHA
PenieHye cucTeM JIMHEMHBIX YPaBHEHUH MAaTPUUHBIM METOMIOM.
KoHTponbHbIe PaboThI
CamocrosTenbHas pabota 00yJarommxcs
PenieHue cucteM JIMHEHHBIX YPaBHEHUW MaTPUUHBIM METOJIOM.
Paznen 4. OcHOBBI TUCKPETHOM
MaTeMATHKH
Tema 4.1. Cojaepxkanue yueOHOro Marepuana
MHoskecTBa M OTHOILICHUS. 1 DyieMeHThl 1 MHOXECTBA. 2
CpoiicTBa oTHOWIeHUIi. Onepanuu | 2 | 3agaHus MHOXKECTB. 2
HaJl MHOKECTBAMHU 3 Ornepaliiy HaJl MHOKCCTBAMH. 2
OK 1-4 4 CBoiicTBa onepanuii HaJi MHOYKECTBAMH. 2
MK 2.5; 3.3 5 | OTHOLIEHHS. 2
6 | CpoiicTBa OTHOIICHHUH. 2
JlaGopatopHbie pabOTHI
IIpakTudecKkue 3aHsATHs
KonTtponbHbIe paboThI
CaMocrosTenbHas paboTa 00yJarommxcs
Pemenne npuMepoB Ha IPUMEHEHHE CBOMCTB OIlepariii HaJl MHO)XKECTBAMH.
Pa3gea 5. OcHoBbI TEOpUH
BEPOSITHOCTEH U MaTeMaTHYeCKOM
CTATUCTHKHU
Tema 5.1. CoxepkaHue y9eOHOro MaTepraia
OcCHOBBI TEOPHU BEPOSITHOCTEH 1 [loHsiTHE COOBITHS M BEPOSITHOCTH COOBITHSL. 2
OK 1-5 2 JIOCTOBEPHBIE M HEBO3MOXKHEIE COOBITHSL. 2
MK 2.5; 3.3 3 | Knaccuueckoe onpeseneHne BepOsITHOCTEIN. 2
4 Teopema CIIOKEHHUST BEPOATHOCTEH. 2
5 Teopema YMHOXEHHUSI BEPOSITHOCTEH. 2

JlaGopatopHbie pabOTHI

HpaKTI/I‘IeCKI/IC 3aHATHA

KonTpompHbIe paboThI




CaMocrosiTenbHas paboTa 00yJaroImXcs
PerreHue nprMepoB Ha MPUMEHEHHUE TEOPEM CIIOKCHUS M YMHOKCHHUS BEPOSITHOCTEH.

Tema 5.2. CopepxaHuie y1eOHOro MaTepraia 1
Cayuaiinasi BeJM4uHa, ee yHkuus | 1 CrnyyaiiHasi BeIMYMHA. 2
pacnpeaejieHus 2 JucKkpeTHas U HenpepblBHAA Cl1y4YaiiHble BETMYUHBIL. 2
OK 1-5 3 | 3akoH pacnpenenenus AMCKPETHON BEINUHHBL 2
IIK 3.3 JlaGopaTopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
[IprMeHeHre 3aKOHA pacnpe/ielieHHs] TUCKPETHOH BEJTMYUHEI.
KoHTpospHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuxcs -
Tema 5.3. Copep:xaHre yueOHOro MaTepHaia 1
MaremaTuyeckoe OKugaHue 1 1 MaremaTH4ecKOoe OKUIaHue JUCKPETHOM clydyailHOW BEJTMUMHBI. 2
AMCHEPCHUst CAYYAHHON BeIMYUHBL | 2 | JlucriepcHs CIyJaiiHoOM BETMYUHBL. 2
OK 1-3,7 3 | CpenHee xBagpaTHIHOE OTKIOHEHHE CITYYailHON BETHYHHEL 2
1K 3.3 JlabopatopHbie pabOTHI N
[IpakTryuecKue 3aHsATUs -
KoHTponbHbIe PaboThI R
CaMocrosiTeNnbHas paboTa 00yJaroIuXcs -
Paznes 6. MatemaTu4yeckue MeTOIbI
peleHust NPUKJIATHBIX 321249 B
obs1acTu npogeccnoHaTbHOM
JAeTeJIbHOCTH
Tema 6.1. Cojeprxkanue yueOHOro Marepuana 1
MaremaTnueckue MeToAbl pemteHusi | 1 | Pelenue nmpukiaHbIX 331a4 B 001acTH Npo)eCCHOHATLHOMN AesTeNbHOCTH. 2
NPUKJIAJIHBIX 3a1a4 B 00J1acTH I[a6opaTopH],1e pa6oT],1 -
npogecCHOHATLHOM AeATENLHOCTH | [TpakTUYECKUE 3aHATUS N
OK 1-9 KonTtponbHbIe paboThHI -
MK 1.1 1.3; 2.5; 3.3 CamocrosiTenbHast pabota 00yJarommuX cs 2
PelieHne nMpuKIIaHbIX 33124 B 001acTy IPoheCcCHOHATBHOM A TebHOCTH.
KoncyapTanum 2
Bcero: 72

J171s XapaKTepUCTUKH YPOBHSI OCBOCHHS yueOHOTO MaTepHalia UCIOJIb3YIOTCS ClIeAyoNue 0003HaYeHHUS:

1 — o3HaKOMUTENBHBIH (Y3HABAaHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoIyKTUBHBIN (BBIMIOJIHEHHUE JESITEILHOCTH MO 00pasily, MHCTPYKIIUU WUJIH MO PYKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IIJITAHUPOBAHHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE IESITEILHOCTH, PELIEHUE MPOOIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauus y4eOHOM JOUCUMIUIMHBI TpeOyeT Haiauyus ydeOHOro KabOuHeTa
MaTE€MaTUKH.

O6opynoBanue ydeOHOro KkaOWHETa: - TIOCAJOYHBIE MeECTa MO KOJUYECTBY
oOyyJarommxcs;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HaIJISIHbIX TocoOuit «MareMaTukay;

- 00bEMHBIE MOJIENIM T€OMETPUUYECKUX PUTYD;

- IJTAKaThI IO TEMaM;

- KJIACCHAs 10CKa;

- cTeyutax / mKad A XxpaHeHus: y4eOHO-HAIJISIIHBIX MAaTepUaioB U MOJIENEH.

TexHuueckue CpeacCTBa O6y‘I€HI/I${Z KOMIIBROTCP C JIMICH3WMOHHBIM IIPOTPaMMHBIM
O6CCH€‘I€HI/I€M; MyHBTHMGIIHfIHBIfI IMPOCKTOP, SKpaH / HHTCPAKTUBHAA JOCKA.

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust
Ilepeyenr  pexkomMeHayemMbIX  y4eOHbIX  u3AaHuii, HHTepHeT-pecypcoB,

JAOINOJHUTEJIbHOM JIUTEPATYPHI

OcHoBHas UTEpaTypa:

Ne
/11

Hcrounuk

1

bammakos M.M. Matematuka: anredpa u Hauajga MaTeMaTHIYECKOTO
aHaju3a, TeOMEeTpHs: YICOHUK JIJIsl CTYH. YUpEexKaeHuM cpel. mpod.
oOpazoBanusl. - 4-¢ u3x., crep. / M.M.bammakos. - Mocksa: UL
"Axkanemus", 2017. - 256 c¢. — ISBN 978-5-4468-5988-7. — TekcrT :

HEMOCPEICTBCHHBIN.

bammakos M. Maremaruka (CI1O): yueOnuk / bammakos M.U. - 2-e u3g.,
crep - MockBa: KHOPVYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT : HenmoCpeICTBEHHBIMN.

Bricmias maTeMaTtrka : y9eOHUK U MMPAKTUKYM JIJIST CPEIHETO
npodeccuoHaabHoro oopaszosanus / M. b. XpurryHosa [u ap.] ; mox obmieit
penakuuend M. b. XpunyHnosoii, . 1. I{piranok. — MockBa : M3gatenbcTBO
FOpaiir, 2020. — 472 ¢. — (IlpodeccuonanpHOE 0OpazoBaHuE). —

ISBN 978-5-534-01497-6. — Texkct : anektponHbiii / OBC FOpaiit [caiiT].
— URL: (mara oOparieHus:
01.06.2020).

JlononHUTENbHAS TUTEPATYpA:

No | UcTounmnk

/1

4 boromonos H.B. [Ipaktnueckue 3ansatust mo marematuke. B 2-x 4. Yactsp 1.:
yuebnoe nocooue st CI10 / H.B.boromonos. — 11-e uzn., nepepad. u
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https://www.biblio-online.ru/bcode/452694

non. — Mockasa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccronanbaoe
oOpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HeNnOCpe1CTBEHHBIH.

boromonos H.B. IIpaktnueckue 3anatust no mareMaruke. B 2-x 4. Yacts 2. :
yueOHoe nocooue mist CIIO / H.B.boromonos. — 11-e u3z., nepepad. u gor.
— Mockaa : Opaiit, 2019. — 251 c. (Cepus : [Ipodeccuonanbruoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : Henocpe1CTBEHHBIH.

Hopogeesa, A. B. Marematuka : y4eOHUK JIJIsi CPETHETO
npodeccuonaabHoro oopasosanus / A. B. Jlopodeea. — 3-e uzz., nepepao.
u non. — Mocksa : I3narensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanpuoe odpazopanue). — ISBN 978-5-534-03697-8. — Texct
: anexktponHbii // DbC FKOpaiit [caiit]. — URL:

(mara ob6pamenus: 01.01.2020).

Hopogeesa, A. B. Marematuka. COOpHUK 3a/1a4 : y4€OHO-IPAKTHYECKOE
mocooue JJis CpeaHEro Mpo(ecCHoHAIBPHOTO 00pa3oBaHms /
A. B. lopodeeBa. — 2-e¢ u3a. — Mocksa : UznarensctBo FOpaiit, 2020. —
176 c. — (Ilpodeccuonansuoe oopazoanne). — ISBN 978-5-534-08796-3.
— Texkct : anexrponssii // DbC KOpaiir [caiiT]. — URL:

(mara o6pamenus: 01.06.2020).

NudopmanmorHsie 371IeKTPOHHO-00pa30BaTEIIbHBIC PECYPCHI:

Neo | UcTounuk

/11

1 DnekTpoHHas 6ubimoreunas cuctema «bubmoTex. M3znarenbctBo KV »
https://mgri-rggru.bibliotech.ru

2 DOneKTpoHHO-OMOnMMoTeunass cucrema «M3parenscTtBo  Jlawby/ Kol
NuxenepHo-rexunueckue Hayku (TromIY)
www.e.lanbook.com

3 DOnexkTpoHHO-0MOMMoTeunass cucrtema elibrary» /  IlpaBooOnagaTens:
OO6mecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHI0O «PYHDb» (RU)
https://elibrary.ru

4 DnekTpoHHO-OubIMoTeuHas cucreMa «3BC IOPAUT» / www.biblio-

online.ru

[Tepunonnueckue n3ganus:

EcTecTBeHHBIC M TEXHUYECKHUE HAYKH : HAay4d. )KypHal /TIL pea. A. 5.
XaBkuH. — Mocksa : OO0 "UzparenpctBo "CoytHukt", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN neuatHo# Bepcuu 1684 — 2626. — Teker :
HENOCPEICTBCHHBIM.
BECTHHUK BOPOHEXCKOI'O I'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUZUKA. MATEMATUKA : nHayunbiit

2 | xypHal / yupenuteib : BopoHEKCKU roCcy 1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Ywucno BeityckoB B roa: 4. — [ISSN neuatHoi
Bepcuu: 1609-0705. — Tekct : anexkrponHsiii // DbC elibrary [caiiT]. — URL

12


https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449047
https://www.biblio-online.ru/bcode/449051
https://www.biblio-online.ru/bcode/449051
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/
https://elibrary.ru/publisher_about.asp?pubsid=995

4. KOHTPOJIb M OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM
JUCHUITIMHbI

Kontpons u  oueHka

pe3yJbTaToB

OCBOEHHUsI  y4dyeOHOU

JAUCIIUITIIUHBI

OCYLIECTBJISIETCS TIPerojaBaTesieM B Ipoliecce MPOBEeICHUs IPAKTUUECKUX 3aHATUN
¥ 1a00paToOpHBIX paboT, TECTUPOBAHMS, a TaK)Ke BBIIOJHEHHUS OOydaroIIUMHUCS
MH/IMBU/TyaJIbHBIX 3aJJaHUH, IPOEKTOB, UCCIIE0BAaHUM.

PesyabTaThl 00yueHus
(0CBOEHHbIE YMEHHS)

@opMbI 1 METOAbI KOHTPOJISI H OLIEHKH
pe3yabTaToB 00y4eHHs

OcBoeHHbIE YMEHUSA:

- pemiaTh NpPHKIAJHBIC 33/1a4d B
obmact  npodeccuoHaNbHOM
JeSTeTbHOCTH.

DKcrepTHas OLleHKa BBITIOJIHEHUs TIPAKTUYECKOH
pabotsl. KontponsHas pabora.

DKcnepTHas OLIEHKA BBINOJIHEHUS CaMOCTOSATEIbHOM
paboTtsl. [luddepeHnrpoBaHHbIN 3a4eT.

YcBoeHHbIe 3HAHHUSA:

- 3HAYeHMe MAaTeMaTUKu B
npodecCHOHATBEHOU

JESITeIbHOCTH U NIPH OCBOECHUH
[IICC3;

DKCrepTHas OIleHKa BBIIOJIHEHUS IIPAKTUYECKOH
pabotel. KonTponbHas paboTa.

DKcrnepTHast OIIEHKA BBINOJIHEHHUS CAMOCTOSTEIbHOM
paboTtsl. JluddepernrpoBanHblii 3a4erT.

- OCHOBHBIE MaTeMaTHYECKHE METOJIbI
pelieHusl TPUKIAIHBIX 3a1ad B
obnactu npodeccuoHaIbHOM
NesSITeIbHOCTH;

DKCrepTHas OLIeHKa BBITOJIHEHUS IIPAKTUYECKOM
pabotel. KontponbHas paboTa.

DKcnepTHas OIIeHKa BBITIOJIHEHUS] CAMOCTOSTENILHOM
pabotel. JluddepeHipoBaHHbIi 3a4eT.

- OCHOBHBIE TTOHSTHUSL U METO/IbI
MaTeMaTH4YeCcKOro aHajausa,
JTUHEHHOH anredpbl, TEOPUU
KOMIUIEKCHBIX YUCEJl, TEOPUH
BEPOSITHOCTEN U
MaTeMaTU4YeCKON CTaTUCTUKH;

DKcnepTHasl OIIEHKA BBITNOJIHEHHS TPAKTHYECKON
pabotel. KonTposbHas padora.

DKcnepTHas OIEHKa BBITIOJIHEHHUS] CaMOCTOSITEIbHOM
paloTBhI.

JuddepeHunpoBaHHbIN 3aUeT.

- OCHOBBI HHTETPATBHOTO U
nuddepeHIMaIbHOTO HCUUCTICHUSI.

DKcrepTHas OlleHKA BBIIOIHEHUS TPAKTHIECKOH
pabotel. KoHTposbHas padora.

DKCIIepTHAs OLIEHKA BBITIOJHEHHUS CAMOCTOSTEILHOM
pabotel. JIuddepeHnpoBaHHbIH 3a4eT.

Paspaboruukmu:

COD MI'PH

CO® MI'PU

npenogaBaTeib

IpernoiaBarelib %;‘;%, H.C. I'aBpromkuHa

Z, j?//

['.H. 3ybxoBa
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CTHU HUTY MUCuC

JOLIEHT, KaHAUAT
TEXHUYECKUX HAyK %.C. Kpasuosa

(MecTo paboTh)

COD MI'PH

(3aHMMaemasi 10JDKHOCTB) // (Honnm},,uﬂnunanm,
bamuus)

npernoaBaTeb MaTeMaTHKH |
u uHpopmatuku 4. 1 .H.Pegoposa

(MecTo paboTh)

(3aHMMaeMasi T0JKHOCTD) (moANUCh, MHUITHAIIBI,
bamuus)
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9KCIIEPTHOE 3AKJIIOYEHHUE

Ha pabouylo mporpaMMy OTUCLHMIUTHHBI «MaTemaTtuka» no CrHeLualbHOCTH:

21.02.02 BypeHne He(pTHAHBIX H ra30BbIX CKBAXKHH.

Pazpabotunku — 3yb6koBa ['anuna HukonaeBna u ["aBpromkuna Hatanus CepreeBHa, npernoaBaTenn
CTapoOCKOJIBECKOTO ¢wimana ¢denepanbHOro TroCyJapCTBEHHOrO OIODKETHOrO 00pa3oBaTeIbHOrO
yupex/ieHus Beicmero obpa3oBaHus «PoccHiickuil rocy1apcTBEHHBIN reoioropa3BelOYHbI YHUBEPCUTET
umeHH Cepro OpmKOHUKHI3EY.

Pa6oyas nporpamma cocTOMT U3: nacnopra pabodei nporpamMmbl y4eOHOH AUCLUIUIHHBL, CTPYKTYPHI H
NPHMEPHOIO COAepKaHus y4eOHOM NMCLIMILUTHHBL; YCIOBHH pealn3auuy y4eOHOM AUCUUIUITMHEL;, KOHTPOJISA
OLIEHKHU pe3yJIbTaTOB OCBOEHHS y4eOHOM! TUCLIMIUTHHEI.

B paGoueii nporpamme 0603Ha4eHsI 33/1a41 U LeNTH y4eOHON TUCIMIUTUHEL, PEKOMEHIyeMOoe
KOJIMYECTBO 4acoB (14 cneuuanbHocTy 21.02.02) npeaycMoTpeHHOe MaKCUMABHOM yueOHO#M Harpy3Koi
oOyuaromierocsi 72 yaca, B TOM YHUCIIe:

o0s3aTenbHON ayTUTOPHON yueOHOH Harpy3kH obyuaromerocs 48 4acos;

CaMOCTOATENbHON paboTHI/KOHCYIbTalMKH O0y4aromerocs 22/2 Jaca.

ConeprxkaHue QUCLHMIUTMHBI COOTBETCTBYET TPeOOBAaHHUAM K 3HaHHAM M yMeHusiM coriacHo [ITICC3 no

CreMaibHOCTH M (opmupyeMbiM KommeTeHimsaM cornacio ®I'OC CIIO. B paGouweit  nporpamme
OTpaXkeHbl TeMaTH4yeckue pasaensl: Paznen 1. Maremaruueckuii ananus: Tema 1.1. luddepenunansHoe u
UHTErpajpHoe Hcuucinenue; teMa 1.2. O6bikHOBeHHbIe nuddepeHunanbHble ypaBHeHUs; Tema 1.3. Pssl.
Paznen 2.KommnnekcHsie uucna: rema 2.1.
KommniekcHble yncna B anrebpandeckoit dpopme; Tema 2.2. KoMIuleKCHbIE YHClIa B TPUTOHOMETPHYECKOM
dopme; Tema 2.3. IlokazaTensHas popMa KOMIUIEKCHOro 4yucia. Pasnen 3. DieMeHTHI IMHENHHOM anreGphl:
Tema 3.1. Marpuusl, onpenenurenu marpuil; teMa 3.2.00paTHas Matpuua; Tema 3.3. CUCTeMBI JTHHEHHBIX
ypaBHenuii. Pa3znen 4. OcHOBBI AUCKpeTHOM MaTeMaTHKu: TeMa 4.1. MHoxecTBa U oTHomeHus. CBolicTBa
oTHomeHui. Onepauyu Hax MHOXecTBaMU. Pasnen 5. OCHOBBI TEOpHH BEPOSTHOCTEN M MaTeMaTHYECKOM
cratuctiku: TeMa 5.1. OcHOBBI TeopuH BeposTHOcTed; TemMa 5.2. CiyvaiiHad BenwuwHa, ee (GYHKIMS
pacnpezeneHus; TeMa 5.3. MaremaTtuueckoe OXWJaHHE W OUCNEPCHs CIy4ailHOM BenuuuHbl. Pasnen 6.
Maremarnueckue METO/Ibl pellieHHs NPUKJIAIHBIX 3a4a4 B 001acTH NpodecCHOHANBHOM NeSTEIbHOCTH: TEMa
6.1. MaTemaTH4yecKue METObI PEIICHUs TIPHKJIAIHBIX 3a/1a4 B 00JIaCTH MPOGECCHOHAIBHOMN IeITEEHOCTH.

YpoBHH OCBOeHHMs y4yeOHOro Marepuaja COOTBETCTBYIOT €r0 COJIEPXKAHUIO W 3HAYMMOCTH JUIs
¢dopmupoBanus 3HaHu#, ymenuit, OK u [1K.

@opmMbl M METOABI KOHTPOJISI M OLEHKH  COOTBETCTBYIOT pe3yJibTaTaM oOOydYeHHs, B T.4.
Npo(eCCHOHANBHBIM U OOIIHUM KOMIETEHLHSM.

Cnucok y4eOHBIX M3aHUMH CONEPXKUT JIUTepaTypy u MHTepHET MCTOYHHMKH, MO3BOJISIOIIME OCBOUTH
coaepxaHue y4eOHON AUCIUIUTHHBI B IIOJIHOM 00BeMe.

Paboyas mporpamMma MoxeT OBITH pEeKOMEH/IOBaHA Ul NMpPUMEHEHHsS B y4eOHOM Mpolecce Io
cnenuanbHocTH 21.02.02 Bypenune He(pTHAHBIX M ra30BbIX CKBAXKHH.
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IKCIEPTHOE 3AKJITIOYEHHE
Ha pabouyio mporpamMy mHcHHIUIHHEL «MaTeMaTHKa» 110 CHEMHANLHOCTH:
21.02.02 Bypenue He TAHBIX H ra30BBIX CKBAYKHH.

PaspaGorumkn — 3y6kosa I'annna Hukonaesna n I'aspromkuna Haranus Cepreesna, npenojasarenn
Crapoockonsckoro funnana  QemepaTbHOr0 rOCYIAPCTBEHHOrO GIOKETHOrO OBGPA3OBATENBHOIO
YHapeienua Buiciiero obpasosanus «Poccmiickuii rocygapereennsli reonoropasBeoYHEIN YHIHBEPCHTET
uMenn Cepro OpmroHHKH 13y,

PaGouan nporpaMma cocTouT H3: maciiopra paGoueii IPOrpaMMel y4eOHOM JHCIMILTHHBL; CTPYKTYPE! H
MPEMEPHOrO COAEPIKaHH: y4eOHOM JUCLHILIMHEL YCTOBHH peanu3aui yae0HOR AMCIIHITHALL KOHTDOJIA H
OLEHKH PEe3YABTATOR OCBOCHHA Y4eOHOH [HCIHITHHEL

B paboueii mporpamme oGosmaueHs 3agaum W uenH yueGHOH JIMCIVMILTHEEL peKoOMeH/IyeMoe
KO/THYECTBO HacoB [ cieunaibHoeTd 21.02.02, npeaycMoTpeHHOE MakcHMATLHON yueGHoit Harpyskoii
obydaromerocs 72 gaca, g TOM gHCTE:

00s3aTeNnbHOl ayuTopHOil yueGHOIl Harpysku ofyyalomerocs 48 4acos;

CaMOCTOATENLHOH paboTeL/KOHCYNBTallMK 00y9alomerocy 22/2 waca.

ConepikaHue THCIMIUIMHBI COOTBETCTRYET TPEDOBAHMHAM K 3HAHHIM I yMmenuaM cornacuo [ITTCC3 no

CTIEIMANLHOCTH H (OpMHpYeMBIM KoMIcTeHIHaM cormacno ®I'OC CIIO. B paBoueii IIporpamMmMe
OTPAKEHbI TeMATHYeCKHe pasnensl: Pasaen 1. Maremarnuecknit anams: Tema 1.1. Jlnddepernuanshoe u
HHTSrpaleioe HevucacHHe; TeMa 1.2, OOnikHOBeHHBIe OHdQepeHIMaIbHEe ypapHeHus: Tema 1.3, Pasl.
Pazzgen 2.KomnnexcHble yucna: Tema 2.1.
Kommnnexcusie aueia B anrebpanyeckoit hopme; tema 2.2. Kosmiekcnbie uncaa B TPHIOHOMETPHYECKOIH
(opme; Tema 2.3. Tlokasatenshas hopMa KoMIiekcHoTo wmcna. Pasnen 3. DieMenTsl HHeHHOH anreOphl;
Tema 3.1. Matpuuel, onpeaennreni Marpiiy; tema 3.2.06parHas MATPHIE; Tema 3.3, CHCTEMBI JIMHEHBIX
ypasuenuii. Pazgen 4. OcHOBEI HuckpeTHOl MaTeMaruk: Tema 4.1. MuoxkecTsa u otHomenns. CBojicTsa
oTHOwWeHHH. Onepauns Hax Muokectsavit. Pasten 5. OCHOBLI Teopuu BepOSTHOCTEH M MaTeMATHUECKOHN
crarHeTHKH: Tema 5.1. OcHosbl TeopHH BeposTHocTeir; Temu 5.2, Ciayualinas BenHuHHA, ec ynKIHA
pacnpenenenus; tema 5.3. MareMaTHueckoe OXHIAHHE M JUCHEpPCHS ciydaiuoli peqwummbl Paiuen 6.
Maremaradeckne MeTOIE petneHIs IPHKIa HBIX 33084 B 00140 1 IPO(ecCHONANLHOMN TeATETEHOCTH: TeMa
6.1. MatemaryyecKkue Meyo/ibl PEIICHHS L KIATHEIX 3834 B 0014CTH IPofecCHORATHHOM AeITEMBHOCTH,

YpOBHM OCBOCHHA Y4eOHOTO MATCPHANA COOTBETCTBYIOT €r0 CONEPIKAHMIO W SHAYHMOCTH Ui
dbopmupoBanus sHaumit, ymenuii, OK m 1110

@OpMEI M METONEl KOMTPOAA 1 OIEHKH  COOTBC JTBYHOT  pesyabTaTaM  o0yueHHA, B T.4.
NpoQecCHONATEHBIM H 0DIIHM KOMIETEHITHAM, p

Comcok yueOnLIX M3nasnii comepwur auteparypy u Murepuer HCTOYHHKH, MO3IBOIAIONIHE OCBOHTh
COZlepKaHHE YIeDHOH THEIHIINHBL B TONTHOM 0bheMe. :

Pabouas mporpamma moiker Obrth pexoMeHIOBaHa 1718 OpHMEHEHHS B YYeOHOM npolecce o
cnenuanbHOCTH 21.02.02  Bypeuite ned rsHbIX H FA30BBIX CK 1 AZKMEL
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