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1. MACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIIUIIJIUHBI
MATEMATUKA

1.1. Ob61acTh NpMeHeHUs1 pado4yeil MPOrpaMMbl

PaGouass mnporpamma oO0mieoOpa3oBaTeIbHONM  y4eOHOM  AUCHUTLIUHBI
«MareMatukay TpeaHa3HaYeHa IS U3yYEeHUS MAaTEMATUKHA B TIPO(ECCHOHAIBHBIX
00pa30BaTeIbHBIX OPTraHU3ANUAX, PEATH3YIOMNUX 00pPa30BaTEIBHYIO MPOTPAMMY
cpeaHero  obmiero  oOpa3oBaHMsl B MpeaeiaaX ~ OCBOCHHS ~ OCHOBHOM
npodeccuoHanbHO 00pazoBaTenbHON mporpamMmbl CIIO Ha 06aze OCHOBHOIO
o0miero 0o0pa3oBaHUs TpPH TOATOTOBKE CIEIMATUCTOB CpPEJHETr0 3BEHA II0
CTEIIHATbHOCTH :

21.02.12 TexHosoruss M TeXHHUKA Ppa3BeIKH MECTOPOKACHUH IOJIE3HbIX
HCKONAaeMbIX

1.2. MecTo y4yeOHOH MTHCHHUIUVIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
CTIEIHAJIMCTOB CPeTHEro 3BeHa:
YyeOHass guctuiuiiHa — «MaTemaTukay  SABISETCS  YYCOHBIM — IIPEIMETOM
oOs3aTenbHON mnpeamMeTHON obOnactu «Martematuku u uHpopmatukuy OI'OC
CpeaHero oo01Iero oopa3oBaHus.

B mnpodeccuonanbHbix 00pa30BaTENbHBIX OpPraHU3ALMIX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 TPOrpamMMy cpeaHero oOmero oOpa3oBaHUs B Ipeaenax
OCBOCHHS MPOTPaMMbI MOJATOTOBKU crieriuaiuctoB cpeanero 3seHa (IIIICC3) na
0aze OCHOBHOTO oOImIero oOpa3oBaHusA, y4deOHas AUCHUILIMHA «MaTtemaTuka
u3ydaeTcs B 0011e00pa3oBaTeIbHOM IIHUKIIE.

1.3. Heau u 3agaum y4eOHOM MUCUMILUVIMHBI — TPeOOBaHMSI K pe3yJbTaTaM
OCBOCHMS Y4eOHOM TUCHUIINHBI:

Conepxanue nporpammbl «MartemaTuKay HANpaBICHO HA JOCTUKEHUE
CIIEAYIOLIUX Ueleu:
* obecnieueHre chPOPMUPOBAHHOCTHU TIPEACTABICHUN O COMANBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaxX CTAHOBJICHHUS MAaTEMAaTHKH;
» o0ecrieyenne CGHOPMHUPOBAHHOCTH  JIOTHUECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTU4eCKOr0 MBIIIJICHNUS;
* obecrieueHue cHOPMUPOBAHHOCTH YMEHUHN MMPUMEHSATD MOJTYyUYEHHBIC 3HAHUS TIPH
pEeUIEHNU Pa3InYHbIX 33]1a4;
» oOecrieueHrne C(OPMHUPOBAHHOCTH TPEACTABICHUA O MaTEMaTHKE KaK YacTH
O0IIEeYeIOBEYECKON KYJIbTYPhl, YHHUBEPCATHHOM SI3BIKE HAYKH, TO3BOJISIOIIEM
OMUCHIBATh U U3y4YaTh pealibHbIC MPOIECCHI U SBJICHHUSI.

OcBoeHne  conaepxkaHus  ydyeOHOM  gucHMIUIMHBL  «MaremaTukay
o0ecrnieunBaeT JOCTHXKEHUE CTYACHTAMU CIEYIOUIUX pPe3)ibmamaog:
* TUYHOCHIHBIX:



—Cc(OpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHKE KaK YHHBEPCATBLHOM SI3BIKE
HAyKd, CPEJCTBE MOJICTUPOBAHMS SIBICHUH W TIPOIECCOB, HISAX WU METOJAax
MaTeMaTHKH;

—MOHUMAaHWE 3HAYMMOCTH MATEMAaTHKH IS HAyJYHO-TEXHHYECKOro Tporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHS K MaTEMaTHUKE KaK K YacTH OOIICUEIOBEUCCKOM
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HUCTOpPHEH pa3BUTHUS MaTEMATHUKH, SBOJIIOIHCH
MaTeMaTHUYECKUX UJICH;

—pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKCHHS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
ISt Oyaymied mpoeCCHOHAIBHON IeATeILHOCTH, IS TPOAOHKCHUS 00pa30BaHMSI
U caM0o0Opa3oBaHus;

—OBJIQJICHUE MATEMAaTUYCCKUMHU 3HAHWSAMU W YMEHUSMHU, HEOOXOJMMBIMU B
MOBCCJTHCBHOW  JKM3HHM, JUII  OCBOCHHMSI CMEXKHBIX €CTECTBCHHO-HAayYHBIX
JUCIUIUIMH W JUCIHHUIUIMH  NMPOQPECCHOHAIBHOTO IHKJIA, JJIS  TMOJYYCHHS
oOpazoBaHus B 00JIACTSIX, HE TPEOYIOIMX YrIyOJEeHHOW MaTeMaTHYeCKOM
IOJITOTOBKH;

—T'OTOBHOCTB M CITOCOOHOCThH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUW BCEW JKWU3HM, CO3HATCIbHOE OTHOIICHHUE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEHTHOW NpOo(hEeCCHOHATBHOW M OOIIECCTBEHHOM
JESATEITBHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOATENbHON TBOPYECKON M OTBETCTBEHHOMU
NEeSITEBHOCTH;

—TOTOBHOCTh K KOJIJIEKTUBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTelbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIEeI0BATEIbCKOMH,
IPOEKTHON U APYTUX BUJAX JIESITEIbHOCTH;

—OTHOIIIEHHE K MPO(heCCHUOHATBHONW NEATETbHOCTH KaK BO3MOXKHOCTU YYacTHs B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIIEHAMOHAIBHBIX
po0eM;

* MemanpeomMenHpIxX:

—YMEHHE CaMOCTOATENIbHO OMPENENATh eI ACATEIbHOCTH U COCTABIATH IJIAHBI
NEeATEIbHOCTH; CaMOCTOSITEILHO OCYIIECTBIISTH, KOHTPOJIUPOBATH u
KOPPEKTHPOBATh JI€SITEIBHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYpChbl IS
JOCTIKEHUSI TIOCTABIICHHBIX IIEJIEM W peanu3alldd IUIAHOB JIeATEIHHOCTH,
BBIOWPATDH YCTICIIHBIE CTPATETUHU B PA3IUYHBIX CUTYAIUAX;

— YMEHUE NMPOAYKTUBHO OOIIATHCS U B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
JESTENBbHOCTH, YYWTHIBATH TO3WIMHA JPYTUX YYaCTHHKOB  JCSTEIHHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

— BJIAJICHHEC HaBBIKAMHU T[IO3HABATEIHbHOW, y4eOHO-MCCIIENOBATEICKOH U
MPOCKTHOW JESATENBbHOCTH, HABBIKAMHU Pa3pelIeHUs MTPoOJeM; CIOCOOHOCTh H
FOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY METO/I0OB PEILICHHS TPAKTUUECKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB TTO3HAHNS,

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITEJIbHOM  HHGOPMAIMOHHO-
MO3HABATEILHON JIEATETLHOCTH, BKIIOUAs YMEHHE OPUEHTHPOBATHCS B PA3TUIHBIX



UCTOYHHUKAX HMHPOPMALUM, KPUTUYECKH OLICHUBaTh W HHTEPIPETHPOBATH
MH(OpMAIHIO, TOJYYaeMYIO U3 PA3IHUYHbIX HICTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CpPEICTBAMM: YMEHHUE SICHO, JIOTUYHO U TOYHO H3jaraTb
CBOIO TOYKY 3pEHUS, UCII0JIB30BATh aICKBATHBIE A3BIKOBBIC CPEICTBA;

— BJIaJICHUE HAaBbIKAMH MO3HABATEIBLHON pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUHA U MBICIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, T'PAHULL
CBOEr0 3HAHWsA M HE3HAHWsS, HOBBIX II03HABATEIBHBIX 3a7a4 U CPEACTB Ui UX
JNOCTVKECHUS;

— I1IeJICYCTPEMJIEHHOCTh B TIOMCKAaX M MPHUHATUU PELICHUM, COOOPa3UTENbHOCTD U
UHTYULIMS, Pa3BUTOCTb TMPOCTPAHCTBEHHBIX MPEJCTaBICHUH; CIHOCOOHOCTh
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MHUPA;

* NPEOMEMHbBIX:

— c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTHKe KakK 4YacTH MHUPOBOU
KyJIbTypbl M MECT€ MAaTeMaTUKU B COBPEMEHHOW IMBUJIM3AIMU, CIOCO0ax
ONHMCAHMS SABJICHUM peabHOIO MHUpPa HA MAaTEMAaTUUYECKOM SI3bIKE;

— c(pOpMHUPOBAHHOCTh MPEJACTABICHUNA O MaTEeMaTHUUYECKUX TOHATHUAX Kak
BAKHEHIIINX MATEMAaTHYECKUX MOJENAX, MO3BOJISIONIMX OMNUCHIBATh W H3y4aTh
pasHble MPOLECChl M SIBJICHUS, TMOHUMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOIO
MOCTPOEHUS MAaTEeMaTUUECKUX TEOPUIA;

— BJIAJICHHE METOJaMHM JI0KAa3aTEIbCTB M aJrOPUTMOB pEUICHUS, YMEHHE HX
IPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHHS B X0JI€ pELICHUS 3a]aY;

— BIIQJICHHE CTAHJAPTHBIMU  [PUEMAaMHU  PEIICHUS  PALUOHAIBHBIX U
UPPALMOHAIIBHBIX, OKA3aTENIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI
U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE IOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM YHUCJ€E JJIsI TOMCKA MYTH PELICHUS M WUIIOCTPAlMU PEUIEHUs YpPaBHEHUH U
HEPaBEHCTB;

— c(hOpMUPOBAHHOCTD MPEACTABICHU 00 OCHOBHBIX MOHSATUSAX MAaTEMaTHYECKOTO
aHajgu3a M HUX CBOWCTBax, BJAJECHUE YMEHHUEM XapaKTE€pPU30BaTh IIOBEJACHUE
(GyHKIIMH, WCMONIb30BAaHUE TIOJNYYCHHBIX 3HAHMM [JI ONUCAaHUS U aHalu3a
pealIbHBIX 3aBUCUMOCTEM;

— BJAQJACHHUE OCHOBHBIMU IMOHATUAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAaX; CHOPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh TeoMeTpudecKue (GUTYyphl Ha UYEpTeKax, MOJEISX M B peaJbHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmyn s
pELICHUsI TEOMETPUUECKHX 3a/1a4 U 33/1a4 C MPAKTUYECKNUM COJIEP)KAaHUEM;

— c(opMUPOBAHHOCTh TPEICTABICHUN O TMpoIleccaX W SBICHUSNX, HMMEIOIINX
BEPOATHOCTHBIN XapaKTEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUpE,
OCHOBHBIX INOHATHUSAX JJIEMEHTAPHOU TEOPUM BEPOATHOCTEW; YMEHUU HAXOAUTH U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTHICCKUX
CUTYalMsIX U OCHOBHBIE XaPAKTEPUCTUKU CITYYalHBIX BEJIUYNH;

— BJIQJICHUE HABBIKAMHU HCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM IpH
peLIeHUY 3a1a4.

B pamkax ocBoenusi yuyeOHOM AMCHUILIUHBI «MaTemMaTtuka» y CTYACHTOB
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(dopMHUpYIOTCS ceayoume 00uue KOMIeTeHIUN:

Kon HaumenoBanue pe3yabrara 00yueHust

OK1 [loHuMath CyIIHOCTP M COLMAJIBHYIO 3HAYMMOCTh CBOEW Oymyiei
npodeccuu, NPOSBIATh K HEH YCTONYMBBINM HHTEpEC

OK3 [IpyHuMaTh perieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYaLUSX U HECTH
32 HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBiATh MOUCK U HCIOJIb30BaHHWE HH(pOpMallUU, HEOOXOAUMOM st
3¢ ($EeKTUBHOTO BBINOJHEHUS PO(GECCHOHATIBHBIX 33/1a4, IPO(ECCHOHATBHOTO
Y JJMYHOCTHOTO Pa3BUTHS

OK 6 PaGorath B koiekTuBe M KOoMaHJe, 3((EeKTUBHO OOLIATHCS C KOJUIEramH,
PYKOBOJCTBOM, MOTPEOUTEIISIMU

OK 7 Bpatp Ha ce0st OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMaH/Ibl (110 TYMHEHHBIX),

pe3yJbTaT BBITIOJIHEHUS 3aJIaHHI

1.4. KoanmyecTBO 4YacoB Ha OCBOeHHe padoyeii NporpaMmmbl
AUCUMILIUHBI:

yueOHoit

MaKCHUMaJIbHOM yueOHOM Harpy3ku odyyatomierocs 351 yacoB, B TOM YucIIe:
00s3aTeNbHON ayAUTOPHON YueOHOM Harpy3ku oOydaromierocs: 234 4acos;
caMoCTOsITeTbHON paboThl obyuatromerocs: 101 ygac;

KOHCYJIbTaluu 16 yacos.




2. CTPYKTYPA U COJEP)KAHUE YUEBHOM TUCHUILIMHBI

2.1. O6beM yueOHOW JUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bua yyeOHoM padoThI O0bem
4acoB
MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAs Ay IMTOPHAs YueOHAasi HATPYy3Ka (Bcero) 234
B TOM YHCJIE:
1abopaTopHbie PaOOTHI -
IIPAKTUYECKUE 3aHATHS 117
KOHTPOJIbHBIE pabOThI -
CamocTosiTeqibHas paboTa o0ydarierocs (Bcero) 101
B TOM YHCJIE:
Pemenue npumepoB 25
OnpeneneHne NoJIIPHbIX KOOPJIMHAT TOUEK Ha TUIOCKOCTH 2
Pemienue ypaBHEHHUI U CUCTEM YPABHEHUN 16
[TocTpoenue rpadukoB GyHKIUN 4
N3yuenue cinoxHbIX GyHKINNA 5
Haxoxnenue ¢hyHkumii, 00paTHBIX JaHHBIM 4
JuddepentupoBanue GyHKIIHHA 2
Haxoxknenue mpon3BOIHBIX BTOPOrO MOPsIKa 2
N3yuenue (QPu3nyeckoro cmpiciia TPOU3BOJHON  BTOPOTO 2
HOPSIJIKA.
Haxoxnenue quddepennuana GyHKIuu 4
Pemenue 3amau 19
N3roroBnenue Tabauil U MojieJeii MHOTOTPAaHHUKOB 9
BpruuciieHue = MaTeMaTM4eCKOro  OXHUIAHUSA  CIIyYallHOU 2
BEJIMYUHBI
[TocTpoeHue npocTpaHCTBEHHBIX PUTYD 5
Kouncyabranumn 16

[TpomesxyTouHas arrecrainus B popMe IK3aMeHa




2.2. TemaTuveckuii m1aH u coxepxxanue yueoHoi nucunmimasl MATEMATHUKA

HaumeHoBanue Conep:xaHue y4eOHOT0 MaTepHAaJia, JIa0opaTOPHbIe PA0OTHI H MPAKTHYECKHE 3aHATHSI, CAMOCTOATEIbHAS padoTa Oo0bem yacoB YpoBennb
pa3iesioB U TeM o0yyalommxcsi OCBOEHUS
Axareopa 3 4
Beenenue 2
Copep:kaHrie yueOHOro MaTepraia 5
Tema 1. 1 | Llemsie u parpioHaabHBIC YKcia. [eiicTBuTenbHbIC uncia. [IpuoiarkeHHbIe BerauciieHus. [IpuoimkeHHoe 2
Pa3BuTHe MOHATHS 0 3HAYCHUE BEJIMYMHBI U MIOTPEITHOCTH MPHOJIMKCHUH.
yucie. 2 | KommnekcHeie yncna. ['eomerpudeckoe npeicTaBiIeHUe KOMIIEKCHBIX uncen. [[efcTBUs HaJl KOMIUIEKCHBIMU 2
OK 1,3, 6. JHCIAMH.
3 | Tpuronomerpuyeckas popma KoMIIEKCHOro yrcia. [Toka3arenbHas hopMa KOMIUIEKCHOTO YHCIIA.
JlaGopaTopHbie pabOThHI N
[IpakTHyeckue 3aHATHS 5
BeimonHeHe npuOImKeHHbIX BBIYUCICHUH.
BeimonHenue aeiicTBUI Ha/l KOMIUIEKCHBIMU YHCIIaMU B aredpandeckoid popme.
BeimonHenue AeicTBUI Hall KOMIUIEKCHBIMU YUCIaMH B TPUTOHOMETPHYECKOM U MOKa3aTeNbHOW (opmax.
KoHTponbHbIe padoTh -
CamocrosTenpHast pabota 00y4Jaronux cs 4
Pemienne npumMepoB Ha MpUOIMIKEHUE 3HAUYCHNUI BETMYHMH — 24.
Omnpenenenue NOMSPHBIX KOOPAUHAT TOYEK HA INIOCKOCTH — 2.
Copep:kaHue yaeOHOro MaTepHaia 10
Tema 2. 1 | PaBHOCHIILHOCTH YpaBHEHUM, HEPABEHCTB, CUCTeM. PalinoHanbHble ypaBHeHUsA. Cuctembl ypaBHeHHH. OCHOBHBIC
YpaBHeHus U TIPUEMBI UX PelIeHHs (Pa3JIoKEeHUs] HA MHOXKHTEIH, BBE/ICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpahYecKuii
HepaBeHCTBa METOJ).
OK 7 2 | MppauuoHanbHble ypaBHEHHSI. 2
3 | Pemenue HepaBEHCTB MEPBOM CTEIIEHW U CHCTEM HEpaBEHCTB. MeTo MHTEPBAJIOB. 2
4 | N3obpakenue Ha KOOPIUHATHON ITOCKOCTH MHOKECTBA PEIIEHUI YPaBHEHUH 1 HEPABEHCTB C IBYMSI 2
MIepEMEHHBIMH U UX CHCTEM.
5 | IlpumeHeHre MaTEMaTUIECKAX METOAOB JJIS PEIICHHUS COAEPKATEIbHBIX 3a7ad U3 Pa3IMIHBIX 00JIacTel HAYKU U 2
MIPAKTHKH.
JIaGopaTopHbIe pabOTEI -
IIpakTHueckue 3aHATHS 10
Pemrenne ypaBHEHUI IEPBOiA U BTOPOI CTETIEHN (OCHOBHBIE IPHUEMBI HX PEIICHHS).
Perrenne HepaBeHCTB MEPBOIl U BTOPOH CTeNeHH (OCHOBHBIE IIPUEMBI UX PEIICHUS).
Pemenue cucreMm ypaBHeHUI
Pemenne nppanoHalIbHBIX YPaBHEHHN.
Vcnionb3oBaHue CBOMCTB U rpakoB (QYHKIMH JUIS pElIeHNs] YpPaBHCHUH U HEPABEHCTB.
KonTtpomnsHbIe paboThI -
CaMocrosiTenbHast paboTa 00yJarommxcs 6

Pemenrie TMHEHHBIX M KBAaAPATHBIX HEPABEHCTB, CHCTEM HEPABEHCTB — 2 4
Pemienne nppanMoHaNbHBIX YpaBHEHHUH -2 9




Pemenne cucteM  ypaBHEHUH MNEpBON CTENEHU C IOMOIIBI ONpENeNUuTeNed BTOPOro U TPETHErO
nopaaka-2u

ConepkaHue yaeOHOro MaTepraia 14
Tema 3. 1 | Kopuu u crenienu. KopHH HaTypallbHOM CTEIIEHH U3 YHCIA U MX CBOICTBA. CTENCHH! C parlOHaIbHBIMHU
Kopnnu, crenenn u MOKa3aTeJSIMH, UX CBOMCTBA.
JorapupMb1 2 CTeneHu ¢ JeHCTBUTENLHBIMU NOKa3aTeaaMu. CBONMCTBA CTENEHH C JEHCTBUTEILHEIM ITOKA3aTeNIEM.
OK 1,3,6 3 | Jorapudm. Jlorapudm uncia. OcHOBHOE Jorapu(MUUECKOe TOKIECTBO. JecsTHUHBIE H HATYpaIbHbIE JIOTAPU(MEL 2
4 | TlpaBuna aevictBuii ¢ Jorapudmamu. Ilepexoa K HOBOMY OCHOBAHHIO. 2
5 | Tlpeobpa3oBaHue anreOpanyecKuX BhIPAKCHHH. 2
6 | IIpeobpa3oBaHye palMOHATIBHBIX, HPPAIMOHAJBHBIX ,CTCTICHHBIX BBIPAXKCHHUH. 2
7 | Ilpeobpa3oBaHKe MOKA3aTEIBHBIX U JIOTAPU(PMHUSCKUX BBIPAKCHHH. 2
JlaGopaTopHbie pabOThI -
IIpakTrudeckue 3aHATHS 14
BrInonHeHHE TOXKIECTBEHHBIX IPE00pa30BaHMiA Ha/l CTCIICHHBIMHU BBIPAYKCHUSMHU.
IIpeoOpa3oBaHue U BEIYUCICHHE JIOTaPU(MMUICCKUAX BHIPAIKCHHUH.
ITocTpoenue rpadMKOB CTEMICHHBIX, TOKA3ATEIBHBIX U JIOTAPHPMHUUCCKUX QYHKITHI.
HaxoxeHre 3HaYeHU CTeTeHel ¢ paliOHAIbHBIMY [TOKA3aTENISIMU.
Perrenue moka3aTebHBIX YPABHEHHIA.
Perrenue jorapupMHUIECKUX ypaBHEHHUH.
KoHTposbHbIC padoThI -
CamocTosTenpHast pabota 00ydJaronux cs 14
ITocTpoenne rpaduKoOB CTEIIEHHON U JorapuMuUecKon GyHKumun — 4 4.
Perienne mokasaTeabHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH — 5.
Pemenne cucreM jorapuMHUYECKUX YpaBHEHUHN — 5.
KomOuHaTopuka,
CTATHCTHKA U TEOPHUS
BePOSITHOCTEN
Copep:xaHne yaeOHOro MaTepHaia 6
Tema 4. 1 | OcHOBHBIE MOHATHSI KOMOMHATOPUKH. 3ada4dd Ha MOACYET YHCIIa pa3MeEIIeHHH, IEPECTAHOBOK, COYETAHMM.
IeMeHThI 2 | Pemenue 3ama4 Ha nepebop Bapuanto. Popmyna ouHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3(DHUIIMEHTOR.
KOMGHHATOPHKH 3 | TpeyronpHuk ITackais.
OK 1,3,6,7. JlaGopaTtopHble paboThI -
IIpakTudeckue 3aHATHI
PelieHre KOMOMHATOPHBIX 3a/1a4 Ha TTOJICYET YMCIIa pa3MElICHHH, IepPEeCTaHOBOK.
PerieHre KOMOMHATOPHBIX 3a/1a4 HA TIOJICUET COYETaHUH, Iepedop BapUaHTOB.
Pemienue 3aa4 Ha npuMmeHenue ¢popMyisl ounoma HeroroHa
KonTtponbHbIe pabOTHI -
CaMocrosiTenbHas paboTa 00yJaroIIuXCsI
Perrenne nmpuMepoB Ha MPUMEHEHNE IPUHIIAIIA MATEMATHIECKON HHAYKITUH — 64.
Conepxanne yaeOHOTO MaTepraa 15
Tema 5. 1 | PagmanHas Mepa yria. BpamarenbHoe nemkeHne. CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC YHCIIa. 2
OcHoBbI 2 | ®opMyJibl NpUBEIEHHS. 2
TPUTOHOMETPHUHU 3 | ®opmymsl cnokeHust. @opMyIbl ynBoeHHs. POpMyIIbl TOJTOBUHHOTO apryMEHTA. 2
OK 1,3.4. 4 | [IpeoOpa3oBaHUs] CYMMBI TPUTOHOMETPUIECKUX (DYHKITHHA B IPOM3BEACHNE M TIPOM3BENCHHUSA B CyMM. BripaskeHue 2
TPUTOHOMETPHUYECCKUX (PYHKITHI depe3 TAaHTeHC TIOJOBUHHOTO apryMEHTa.
5 | Ilpocreiinine TpUrOHOMETPUUECKHE YPABHEHHUS. 2
6 | Ipocreiimue TpUrOHOMETPUICSCKIE HEPABESHCTB. 2




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

JlaGopaTopHbie pabOTHI

IIpakTuyeckue 3aHATUS 16
BrmonHeHre TOXXIECTBEHHBIX IPe00pa30BaHU B TPUTOHOMETPUYCCKIX BHIPAKCHUSIX.
Pemenue npuMepoB Ha MPUMEHEHHE TPUTOHOMETPHICCKHX (hOPMYIT .
Perienyie TpUrOHOMETPUUECKUX YPABHEHHH .
Perienue TpUTOHOMETPUYECKAX HEPABEHCTB.
Pemennie mpuMepoB Ha HAXOK/ICHUE OOPATHBIX TPUTOHOMETPUYCCKUX (DYHKITHIA.
KonTtposabsHbIe paboThI R
CaMocrosiTeNTbHas paboTa 00yJaroIuXCs 15
Perrenue mpuMepoB Ha TOKa3aTeIbCTBO TOXKICCTB — 44,
Penrenue npuMepoB Ha MpUMEHEHHE (OPMYIT TPUBEIACHUS — S4.
PerreHue npuMepoB Ha npeodpa3oBaHUe MPOU3BEICHUS TPUTOHOMETPHUYCSCKUX (DYHKIIMH B CYyMMY-64.
Tema 6. Copep:kaHrie yueOHOro MaTepHaia 9
DYHKINH U UX Oynkimsg. O6nacTh onpeaencHuss 1 MHOXKECTBO 3HaueHuH. [TocTpoenre rpadukoB GpyHKINH, 3aJaHHBIX
cBoOiicTBa Pa3JIMYHBIMHU CITOCO0AMHU.
OK 6,7 2 CBoiicTBa (hyHKIUI: MOHOTOHHOCTh, YETHOCTh HEYETHOCTh, OIPAHMYCHHOCTh, TIEPHOAMIHOCTD. [IpoMeKyTKH
BO3PACTaHMs U YOBIBAHHUS, HANOOJIBIIICE U HANMEHBIIICE 3HAYCHHUS, TOUKH dKCTpeMyMa. [ padudeckas
HHTEPIPETALHSL.
3 [IprMeps! HYHKIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MTPOIIECcaX U SIBJICHHSX.
4 O6partusie hyakuu. 'paduk odopaTHoi GyHkIMH. ApubmMeTHueckue onepauu Haa GyHkuamu. CrokHas
dyHKIIHS.
JlaGopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 9
[MocTpoenue u yrenne rpauKoB QyHKIHUIL.
UccnenoBanue QpyHKINH.
CBolicTBa JIMHEHHOM, KBaAPATUIHOM, KYCOYHO-TMHEIHOM U IPOOHO-THHEIHOM (yHKIHMH.
O0parnble ¢hyHkimu 1 ux rpaduku. [IpeodbpazoBanus rpaduka GyHkimn
KouTponsHble paboTh
CamocTtosiTenpHast pabota 00y4Jaronux cs 9
Uzydenue cnoxubix GyHkuuii. [loctpoenne rpadukos — 5 4.
Haxoxnenne QyHKIuiA, 00OpaTHBIX JaHHBIM — 44.
Hauana
MaTeMaTHYECKOro
aHaJm3a.
ConeprkaHue y9e0HOTO MaTepraia 12
Tema 7. 1 ITocnenoBarenbHOCTH. CITIOCOOBI 3a/TaHNS M CBOWCTBA YHCIIOBBIX TOCIeIoBaTeNbHOCTEeH. [ToHATHE O Tpenene 2
Hauana nocneaoBareabHoCcTH. CyIecTBOBaHHUE MPeJieiia MOHOTOHHOM OrpaHUYEHHOM MOCIeI0BaTeIbHOCTH. beckoHETHO
MaTEeMAaTHYEeCKOI0 yOBIBaIOIAsi TEOMETPHUIECKasi IPOTPECCHsl U €€ CyMMa.
aHaJu3a 2 | IousiTre O MPOU3BOAHON (DYHKIIMH, €€ TEOMETPUYCCKU M MEXaHUYECKHH CMBICI. YpaBHEHHE KacaTeabHOM 2
OK 3,6 K rpaduKy ¢ YHKIMH.
3 | Ilpou3BomHasi CyMMBI, pa3HOCTH, TIPOM3BEACHUSI, YacTHBIE. IIpON3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH. 2
4 | TlpumeHeHNe MPOU3BOIHON K UCCIICNOBAHNIO (DYHKIMI M MOCTPOSHHIO TPa(HUKOB. 2
5 | Tlpumepsl UCTIONB30BAHMS TIPOM3BOIHON TS HAXOXKJICHMS HAMITYYINETO PEIIeHNsI B IPUKIATHBIX 3aa49ax. 2
6 | Bropas npousBogHas1, ee TeOMETpHUSCKII 1 (hu3nIecKuii cMBICT. HaxokIeHre CKOpOCTH TS IIporiecca, 2
3a1laHHOrO (hopMymoi U rpaduKoOM.




JlabopaTopHbIe pabOThI
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IIpakTuyeckue 3aHATUS 12
Brruuciienre WIeHOB MOCIIEIOBATEIIFHOCTH U.IIPENETIOB ()YHKITHIHA.
HaxoxaeHue mpon3BOAHBIX 3JIEMEHTAPHBIX (QYHKIIHHA, YpaBHEHUS KacaTeIbHOW B 00IIEM BHIC.
[Ipumenenue mnpaBwi u GopmMya TuUdhepeHIIMPOBAHUS, TAOIUIIBI TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIUH.
UccnenoBanne pyHKIUNA ¢ MTOMOIIBIO MTPOU3BOTHOM.
HaxoxneHue HanOoIbIIero, HAMMEHBIIETO 3HAYCHUSI M SKCTPEMATbHBIX 3HAUYCHUN (QYHKITUH.
KonTtpomsHbIe paboTh -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 12
Pernrenue npuMepoB Ha MPUMEHEHHE TIEPBOTO U BTOPOT'O 3aMEYATEIBHBIX TPEICIOB — 2.
JMuddepennuporanve GHyHKIuHA — 24.
HaxoxeHre nporu3BOHBIX BTOPOTO MOpsIKa — 24.
Nzyuenne Gu3nIeckoro cMbIciaa MPOU3BOAHON BTOPOrO MOpsiIKa — 24.
Haxoxnenne muddepennmana pyHkunu — 29
Pemienue 3a1au Ha npuMeHeHUe GU3MUECKUX NPUIIOKEHUI HMHTerpania — 24.
Tema 8. Copep:kaHrie yaeOHOro MaTepraa. 7
HnuTterpana u ero 1 [lepBooOpa3Has U HHTErPaJl.
npUMeHeHue 2 dopmyna Herorona—JIeiOHmIA.
OK 4,7 3 [IpumeHeHne onpeeIeHHOr0 HHTerpaia JAyisl HaXOXK/ICHUsI MJIOIIA/IM KPUBOJIMHEHHOW TparennH.
4 [Ipumepsl IprMeHeHHs UHTerpaja B (hpHM3UKe U FEOMETPHH.
JlaGopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 8
[Ipumenenue mpaBui 1 GOpPMyS HHTETPUPOBAHUS
Pemienue 3anau Ha npumenenue Qopmynsl Hetorona-Jleiiouuna.
[IpyMeHeHue HHTerpaia K BBIYUCICHUIO (PU3NUECKHX BEJIMYKH U ILIOMIA/IeH.
KonuTponsHble paboTh
CamocTrosiTenpHast pabora 00y4Jaronux cs 4
Haxoxnenne muddepentmana pyHkumuu — 29
Pemienue 3a1a4 Ha npuMeHeHUe HU3MUECKUX NPUIIOKEHUI HMHTerpania — 24.
I'eomeTpus
Tema 9. Cojepxanue yaeOHOTO MaTepHaia. 8
Koopxusarsl u 1 | IpsmoyronbHas (IeKkapToBa) cucrema KOOP/IMHAT B IPOCTPaHCTBE. POPMYIIa pacCTOSHMS MEKLY ABYMS TOYKAMH.
BEKTOpBI YpaBHeHus cepbl, INIOCKOCTH U TPSIMOIA.
OK 1,3.,7 2 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. ClIo)keHHE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YHUCIIO.

Pa3znoxeHne BEKTOpa 10 HANpaBJISHMSIM. YOI MEXIY ABYMsS BeKTopaMu. [Ipoekims BeKTopa Ha OCh.

3 | Koopaunatel Bektopa. CkaIsipHOE MPOU3BEACHNE BEKTOPOB.

4 Hcnonp3oBanne KOOPJHHAT W BEKTOPOB IPH PCINCHUH MATCMATUYCCKUX W IPUKIIAAHBIX 3a1a4.
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JlabopaTopHbie paboTHI

IIpakTudeckue 3aHATUS
BoinonHeHnue neHCTBUN Hal BEKTOPAMHM.
BoinonHenue nelcTBU ¢ BEKTOpPaMH, 3aJJaHHBIMU KOOPAUHATAMHU.
HaxoxaeHue pacCTOSHUS MEX]y TOUKaMH, Pa3JIOKEHUE BEKTOPA MO HAIIPABJICHUSIM.
Borunicnienue ckansipHOro Npou3BEACHUS BEKTOPOB.
Brruncrienne BEKTOPHOrO ypaBHEHUS IPSIMOW U IIIOCKOCTH.




Hcnons3oBanne KOOPAUHAT U BEKTOPOB IPH PCIICHUU MATEMATUYCCKUX U MPUKIIAAHBIX 3a1a4.

KoHTpospHEIe paboThI

CamocTosTenbHas paboTa 00yJaronuX cs
Pemrenue 3ama4 no reme «IIpsvas nunusy. M3ydenne teMbl «KpHBble BTOPOro mopsiikay.- 64.

Tema 10. Copep:xaHrie yueOHOro MaTepHaia 10
IIpsiMbIe U IIOCKOCTH 1 | AKCHOMBI CTEPEOMETPHH U TIPOCTEHIITHE CIIE/ICTBHS U3 HHX. B3aumHoOe pacmoioxeHne IBYX _TpAMBIX B
B MPOCTpAHCTBE npoctpaHcTBe. Bzaumuoe PACTIONIOKEHUE NPAMOM H IITOCKOCTH. [MTapamrensHocTh TWIockocTel. ([Ipu3Hak
OK 3.4.6 napasienbHOCTH miockoctei). IlepneHuKyIIPHOCTE IPSAMON M IDIOCKOCTH. Hegnermnxynﬂp ¥ HaKJIOHHAs. YTOJ
MEXy IPSIMOM M TIOCKOCTHI0. Teopema o Tpex NeprneHaAuKysspax. JByrpaHHbIA yroil. YTolI MEeXIY MTOCKOCTSAMH.
[epeHAUKYIIPHOCTD JBYX MJIOCKOCTEH.
2 | 'eoMeTpuyeckue mpeoOpa3oBaHusl MPOCTPAHCTBRA: MAPAJUICIbHBIN MEPEHOC, CHMMETPHSL OTHOCHTEIBHO IMIOCKOCTH.
3 | IapamienpHOe poeKTUpoBaHue. [11ola b OpTOroHAIBHOM MpoeKIH. 1300paskeHs MPOCTPAHCTBEHHBIX QUTYP.
JlabopaTopHbie pabOThI -
IIpakTrudeckue 3aHATH 10
Pemenue 3a1a4 o crepeoMeTpum.
H3ydyeHue reoMeTpUueCKHUX MIPeo0pa3oBaHKid IPOCTPAHCTBA.
KoHTposbHbIe paboThI -
CamocrosTenbHas padoTa 00ydaromuxcs
Perienyie 3a1a4 NOBBIIIIEHHOM TPYTHOCTH — 34.
[NocTpoenue NpoCcTpaHCTBEHHBIX (GUryp — Su.
Tema 11. CopaepxaHue yqGGHoro Marepuaia 5
MHOrorpaHHHKH Bepiumnel, pedpa, rpaHr MHOrOrpaHHuka. Pa3sseprka. MHOrorpaHssle yriibl. BeImykible MHOTOTpaHHHUKH.
M KpyTJble Tea Teopema Ditnepa. [Ipusma. [psimast u HakinoHHas npusma. [IpaBunbHast npusma. IloBepXHOCTE IPU3MBIL.
OK 3 [apannenenunen. Kyo.
2 ITupamuna. IlpaBuisHas mupamuaa. [loBepXHOCTh TUpaMuAbl. Y cedeHHas nupaMmuaa. Terpasap. IloBepxHOCTh
YCEUCHHOM MUpPaMUbI.
3 Cummerpusi B KyOe, B apajuienenuresie, B mpu3Me u nupamue. CeueHus Kyoa, IPU3MbI U TUPAMHUIBL.
[IpeacTaBneHue o NPaBUIILHBIX MHOTOIPaHHHUKAX (TETpadIp, Ky0, OKTadp, IOAEKadp U UKOCAdP).
JlaGopaTopHbie pabOThI -
IIpakTudeckue 3aHATHI
HaxoxaeHnue OCHOBHBIX 3J€MEHTOB IpHU3M U nupamui. Pemenue 3agau.
KonTponsHble paboTh -
CaMocrosiTeNbHas paboTa 00yJaroIIuXCst
W3roroBineHre TaOuIl M MOZIENIe MHOTOTPAaHHUKOB — 5.
Conepkanre y9e0HOT0O MaTepraia 4
Tema 12. 1 Humuanap. PaszsepTka mummHapa. IloBepxaocTts. Konyc. Pa3zBeptka konyca. [loBepXHOCTh KOHYyCa. Y CEUCHHBIN
Tesa u NoBepXHOCTH koHyc. Pa3BepTka yceueHHOro konyca. [loBepxHOCTh ero.
BpalueHus 2 OceBrle ceueHus U CeUeHUs], Tapauienbabie ocHoBaHuMIO. [1lap u cdepa, nx ceuenns. KacaTenpHast IIOCKOCTH K
OK 3,7 coepe. TToBepxHOCTH mIApa.

JlaGopaTopHsie paboTHI

IIpakTudeckue 3aHATUS
Pemenus 3aa4 Ha HAXOKJEHHE OCHOBHBIX JIEMEHTOB IIWJIMHAPA, KOHYCa, 11apa.

KonTtpospHbIe paboThI

CaMocrosiTenbHast paboTa 00yJarommxcs
W3roroBnenne Monenei Kpyribix Ten — 24.
Pemenne 3a/1a4 Ha BBIYMCIICHHE TOBEPXHOCTEH KPYIIIBIX TEN — 24.
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CopepkaHuie yaeOHOro MaTepraia 4
Tema 13. 1 O0mwem u ero mmepenue. MaTerpansHas Gopmyna oobema. O0beM Kyda, MPSMOYTOIBHOTO MapauIeyemue/a.
HN3mepenus B O6beM npusMbl. O6beM mupamuabl. O0beM uIuHApa. O0BEM KOHYCa MOJTHOIO U YCEYEHHOr0.00heM I1apa u
reoMeTpuH mIomaau chepel..
OK 3,7 2 ITomo6ue Ten. OTHONIEHUS IIOMAEH, MOBEPXHOCTEH U 00HEMOB MOTOOHBIX TEI.
JlabopaTopHbIe pabOThI -
IIpakTHyecKre 3aHsATHS
Penrenne 3aau Ha HaXOXKIeHHE 00HEMOB MHOTOTPaHHUKOB U KPYTJIBIX TEIl.
KoHTpoibHbIe pabOThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 4
H3zrorosnenue Taduil o TeMe «O0beMbl MHOTOIPAHHUKOB M KPYIJIBIX TE» - 24,
Perierure 3a/1a4 Ha BBIYKMCIIEHNS 00BEMOB MHOTOTPAHHUKOB M KPYTJIBIX TN — 24,
Pasnen
KomoOuHaTopuka,
CTATHCTHKA U TEOPHS
BePOSITHOCTET
TeMma 14. Copep:kaHrie yaeOHOro MaTepHaia 6
JIeMeHThI TeOPHH 1 | Ciyuaitnoe CE)GI;ITI/IS 1 €ro BeposTHOCTh. Kitaccrdeckoe onpeeieHue BepoSTHOCTH. TeopeMbl CJIOKEHHS U YMHOKEHHUS
BEPOSITHOCTEH BEPOATHOCTEH.
M MaTeMAaTHYeCKOil 2 | CiyuaiiHoe CE)GI;ITI/IS 1 €ro BeposTHOCTh. Kitaccrieckoe omnpeeieHue BepOSTHOCTH. TeopeMbl CIIOMKEHHS U YMHOKSHUST
BEPOSITHOCTEH
CTATHCTHKH 3 | IloHsiTHE O 3aKOHE OOJBIIMX YUCEIL.
OK 1,3,7
JlabopaTopHbie pabOThI -
IIpakTHueckue 3aHATHS 6
Perirenue 3a1a4 Ha IPUMEHEHHUE TEOPEM CIIOKEHHS 1 YMHO)KECHHSI BEPOSITHOCTEH.
KoHTposbHbIe paboTh -
CamocTrosTenpHast pabora 00y4Jaronux cs 4
Pemenue 3ama4 Ha npuMeHeHUe (HOPMYJIbI ITOTHON BEPOSTHOCTH — 24.
Brruncrnenne MaTeMaTHIeCKOro OKUIAHUS CIyIaifHON BEeTHYUHBI — 24.
KoHcyabTanuu 16
Bcero: 351

Jl1st XapakTepUCTUKU YPOBHS OCBOCHMsI y4eOHOTo MaTepualla UCIOJIb3YIOTCS CIIeAyIoNIe 0003HaueHus:

1 — o3HaKOMMTENbHBIN (Y3HaBaHHE paHee U3yYeHHBIX 00bEKTOB, CBOICTB);

2 — penpoyKTUBHBIH (BBINOJIHEHHE JAEATEIBHOCTH MO 00pa3ily, MHCTPYKIIMU WM TOJ] pyKOBOJICTBOM);

3 — NPOIYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENLHOE BBINOJIHEHHUE JAEATEIbHOCTH, pelIeHne MPOOIeMHbIX 3a/1ay).
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJIBHOCTHU CTYAEHTOB.

Conep:xanue o0y4eHHs

XapaKkTepuCTHKA OCHOBHBIX BHI0B 1eSITeJIbHOCTH CTYICHTOB
(Ha ypoBHe y4eOHBIX JAeiicTBHIT)

BBenenune

O3HaKOMIICHHE C POJIbIO MATEMaTHKHU B HayKe, TEXHHUKE,
3KOHOMHUKE, I/IH(bOpMaIlI/IOHHI)IX TEXHOJIOTHUAX U
NPaKTUYECKOH JeATeIbHOCTH. O3HAKOMIICHHUE C IICISIMH
1 3aJla4aM¥i U3Y4YCHUA MAaTCMAaTHUKU ITPU OCBOCHUHA
npodeccuii CI1O u cnenmansrocre CIT10

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCTIE

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

Haxoxnaenue npuOMMKEHHBIX 3HAYEHUH BEIUYMH H
IIOTPEIHOCTEN BBIYMCIICHUI (aOcoutoTHOM 51
OTHOCHUTEIIbHOI); CPAaBHEHHE YUCIIOBBIX BBIPAKEHHII.
Haxoxnenne  ommbok B mpeoOpa3oBaHMAX U
BBIUUCICHUSAX  (OTHOCHTCS KO  BCE€M  IIyHKTam
MIPOrPaMMBbI)

KopHu, crenenn, jorapudgmsl

O3HakoMJIeHHE C TIOHATHEM KOpHS n-d  CTEICHH,
CBOWCTBAMHM DPAJMKAJIOB W TMPaBWIaMH CpPaBHEHUS
KOPHEH.

dopMynHpoBaHUE OMpPENCTIEHUs KOPHI © CBOWCTB
KOpHEW. Bbluncienrne u cpaBHEHUE KOPHEH, BBITIOJIHEHUE
OPUKUAKHM 3HaueHUs KopHs. [IpeoOpa3oBaHue YUCIOBBIX
U OYKBEHHBIX BBIPAKEHUH, COAEPKAIIUX PaJUKAIIBI.
Boinmonnenue pacuetoB 1o ¢opmyiaMm, CoJep:Kaiium
paauKalbl, OCYIIECTBIISA HEOOXOIUMBIE MOJACTAaHOBKU U
npeoOpa3oBaHMsL.

Onpenenenue PaBHOCHJIBHOCTH BBIPAKEHU c
paaukanamu. Pemenue uppannoHaibHbIX YPaBHEHUM.
O3HakoMJIEHUE C IOHATUEM CTEIEHU C IEHCTBUTEIbHBIM
nokasateneMm.  HaxoxaeHue  3HAUYEHHUH  CTEIEHH,
UCIOJIB3YSl TpU HEOOXOTUMOCTH HHCTPYMEHTAaJIbHBIC
cpencTsa.

3anucelBaHUE KOPHS N-H CTENEHU B BHUJE CTEIEHHU C
JIpOOHBIM MOKa3aTeNIeM U Ha00OpOT.

dopmyIMpoBaHUE CBOMCTB cTeneHel. BrrunciieHue
CTENEHEN C paluOHAIbHBIM IOKA3aTesIeM, BBINIOJHEHUE
MPUKUJIKK 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBaHue YUCIOBBIX U OyKBEHHBIX BBIPAKECHUH,
coJiepXallux CTENEeHU, NpPUMEHss CBOMcTBA. PemieHue
MOKa3aTEeNIbHBIX YPaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEH U CTeleHel npu
BBIYMCIICHUN CPEJIHUX, ACJIEHUH OTpe3Ka B «30JI0TOM
ceyeHun». PellleHne NpUKIAOHBIX 3aJa4 HA CJIOXKHbBIE
MPOLICHTHI

IIpeoOpa3oBanue ajiredpanyecKux
BbIpaKeHH

Beinonnenue npeoOpa3oBaHuit BBIPAKECHMUI,
npuMeHeHne (GopMys, CBA3aHHBIX CO CBOWCTBaMH
CTeTeHeH U Jorapu@mos.

Omnpenenenue  obmacTd  JONMYCTUMBIX  3HAUYCHH
J0rapupMHUECKOr0o BBIPAKEHUS. Pemenne
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‘ JorapuMHUECKUX ypaBHEHUI

OCHOBBI TPUTOHOMETPUH

OcCHOBHbIC MOHATHSA

N3yuenune pagmaHHOrO MeETOJAa HM3MEPEHUs  YIJIOB
BpalllCHUI M HUX CBS3M C TPagyCHOM MEpOM.
N3obOpaxenue yrioB BpalleHHs] HAa OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACHOJIOKEHUEM.
DopMynHpOBaHUE OMPEICICHUN TPUTOHOMETPUUECKUX
GyHKOMIA Ui YIJI0B  TMOBOPOTa W OCTPHIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEYrOJIbHUKA U OOBSICHEHHWE WX
B3aUMOCBSI3H

OcHoBHbBIE TPUTOHOMETPHUIECCKHUE
TOKIAECCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
JUIS  BBIUMCIIEHHUS  3HAQUYEHUH  TPUTOHOMETPUUYECKUX
(GYHKUMI 110 OJTHOM U3 HUX

IIpeoGpa3oBanus npocreimmx
TPUTOHOMETPUYECKUX
BbIpaKeHU

H3zyuenue OCHOBHBIX dbopMyn  TPUTOHOMETPHH:
dbopMynbl  CIOXKEHHS, YIBOCHHs, IMpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHI B MPOU3BEIACHUE
M TpPOU3BEICHHS B CYMMY U T[PUMEHECHHE TIpU
BEIUMCIIEHHUH 3HAYEeHUS TPUTOHOMETPUUYECKOTO
BBIDQKECHUS W yopolueHus ero. (O3HaKOMIJIEHHE CO
CBOMCTBAMM  CHMMETPUM TOYEK Ha  E€IUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE WX JJis BbIBoJAa (HOpMys
TIPUBEICHUS

IIpocreiimme
TPUITOHOMETPUYECKHE YPABHEHUSA
U HepaBEeHCTBA

Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYT'y
MPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHHIA.
[Ipumenenne oOHMMX METOAOB pEIICHUS YpaBHEHUU
(mpuBeneHue K JUHEHHOMY, KBaJpaTHOMY, METO]
pa3noKeHusT Ha MHOXKUTEINIH, 3aMEeHbl MIepEMEHHON) MpHu
pELIEHNU TPUTOHOMETPUUECKUX YpaBHEHUH. YMeEHHUE
OTMEYaTh Ha  Kpyre  pelieHus  NpoCTeHIIMX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIeHC YUCIa

O3zHakoMieHne c HOHATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH.

M3ydeHne omnpeneieHui apKCHHyca, apKKOCHHYCA,
apKTaHIeHca yucia, (GopMyIupoBaHUE MX, H300pakeHue
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHE IIPU PEILICHUU
YpaBHEHUU

®YHKIIUM,

X CBOMCTBA U TPA®UKU

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PYHKIUH

O3HakoMJIeHHE C TOHSATHEM IEPEeMEHHOM, NpuMepamu
3aBUCHMOCTEI MEX/Ty IEPEMEHHBIMHU.

O3HakomileHHE C TOHATHEM TIpaduKa, OIpe/esieHue
HPUHAUISKHOCTH TOYKH rpaduky byHKIHH.
Omnpenenenue mo ¢opmynie mnpocTeiiieil 3aBUCUMOCTH,
Buga ee rpaduka. Beipaxkenue mno ¢opmyne O0aHOM
nepeMeHHOl  depe3  napyrue.  O3HakomJieHHE  C
ornpeneneHueM QyHKIUH, (GOPMYIHPOBAHUE €TO.
Haxoxxnenne obGnmactu  ompeneneHuss U 00JIacTH
3HaYeHUH QYHKIUH

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

OzHakomiieHHe ¢  mOpuMepaMd  (PYHKIHMOHAIBHBIX
3aBUCUMOCTEM B pEAJIBbHBIX IPOLIECCAX H3 CMEXHBIX
JIMCITUATIIIMH.

O3HakoMJieHHE C J0Ka3aTelbHBIMH PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM W  KBaJPaTUYHOU
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(GyHKIMA, TMPOBEACHWE  WCCICAOBAHWS  JIMHEHHOM,
KYCOYHO-JTMHEHHOMN, APOOHO-TMHEHHON U KBaIPaTHYHOM
¢ynkuii, nocrpoenne ux rpapukoB. Iloctpoenue wu
yreHue rpadukoB QyHKiui. MccnenoBanue (yHKIWU.
CocraBnenne BHJIOB (YHKIUH NO JaHHOMY YCIIOBHIO,
peLIeHNE 3a/1a4 Ha SKCTPEMYM.

Brimonnaenue npeobpa3zoBanuii rpaduka GyHKIMN

OOpaTHble pyHKINHN

N3yuenne mnoHsaTHS OOpaTHOM (YHKIWH, OIpenesieHUe
BUJa W TIOCTpoeHHe Tpaduka oOpaTHOW (GYHKIUH,
HaXOXJCHHE €€ O00JacTH OmpeneneHus u o0JacTu
3HaueHu. Ilpumenenue cBoiicTB  (QyHKUIMH 1pH
UCCIIEIOBAaHNM YpPaBHEHUH M pElIeHUWH 3aJad Ha
IKCTPEMYM.

O3HaKOMJIEHHE C TOHSTHEM CJI0XKHOW (DYHKIIMH

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

Borunicnenne  3HadeHuit  QyHKIMH 1O  3HAUEHUIO
aprymenTa. OnpenieneHue nojaoKeHusl TOUKU Ha rpaduke
o ee KoopaMHaTtaM U HaoOopor. Mcmosb3oBaHue
CBOWCTB (DYHKIIMI JIJIs1 CpaBHEHUS 3HAYCHUM CTETeHEH U
norapudmoB. Iloctpoenue rpaduKOB CTENEHHBIX W
Jorapu@MUUEcKUX QYyHKIIHH.

Pemenne  mokazaTenbHBIX M JorapupMHUYECKUX
YpaBHEHUN U HEPABEHCTB 0 HM3BECTHBIM AJITOPUTMaM.
O3zHakoMJieHHe c MOHSTHEM HEeTMPEPHIBHON
nepuoandeckord (QpyHKuu, GOPMYIHPOBAHHE CBOWCTB
CHUHYCa ¥ KOCHHYCa, TIOCTPOEHUE UX TPapuKOB.
O3HakoOMJIEHHE C TIOHATHEM TapMOHHUYECKUX KOJeOaHMI
U [IPUMEPAMU FapMOHUYECKHUX KOJeOaHUMN JUIsl OTMCaHUs
MpoIecCOB B (PU3MKE W JPYruX OO0NacTsIX 3HAHUA.
O3HaKOMJIEHHE C TIOHSITUEM Pa3pbIBHOW MEPUOIUYECKON
byHkuuu, QoOpMyIUpOBaHHE CBOMCTB TaHIeHCA U
KOTaHT'€Hca, MOCTPOeHUE UX TpaduKOB.

[Ipumenenne CcBOWCTB  (QYHKIUMH JUIsi  CpaBHEHUS
3HAUEHUN TPUTOHOMETPUYECKUX (YHKIUI, peleHus
TPUTOHOMETPUYECKUX YPAaBHEHUM.

[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX
byHkumii u ompenereHue Mo rpadukaM HX CBOMWCTB.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJIA MA

ITocaenoBaTe ILHOCTH

TEMATHYECKOI'O AHAJIM3A
O3zHakoMieHue c MIOHATHEM YHCI0BOU
II0CJIEZIOBATEIbHOCTH, cnocobamMu  ee  3ajaHus,
BBIYHCIICHUSMU €€ YWICHOB.
O3zHakoMiieHHe c MIOHATUEM npenaena
[IOCJIEI0BATEILHOCTH.

O3HakOMJIEHHE C BBIYMCICHHEM CyMMBbI OECKOHEYHOTO
YHUCIOBOTO psijia Ha TPUMEPE BBIYUCICHHS CYMMBI
OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON MPOTPECCHH.
Pemenne 3amady Ha mnpuMeHEHUE (GOPMYIBI CYMMBI
0ecKOHEeuHO yOBIBAIOIIEH reOMeTPUYECKO Mporpeccuu

IIpousBoaHas ¥ ee IPUMEHEHUE

O3HaKoOMJIEHHE C IOHSITHEM ITPOU3BOJHOM.

Wzyuenne u ¢opmMynupoBaHHE €€ MEXaHMYECKOro u
FEOMETPUYECKOTO  CMBICIA, M3Y4YEHHME  aIroOpuTMa
BBIUMCIIEHUS] TPOM3BOAHONM Ha NPHUMEpPE BBIUMCICHUS
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MTHOBEHHOW CKOPOCTH U VYIJIOBOTO KO3 QUIMECHTA
KacaTeJIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTeIbHOW B OOIIEM BHIE.
YcBoenue mnpaBun  auddepeHIUPOBAHUS,  TaOIUIIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (YHKIUH, MPUMEHECHUE
s quddepeHuupoBaHus  QYHKIUH, COCTaBJICHHS
YpPaBHEHUS KaCaTEJIbHOM.

N3ydyenue TteopeM O CBSI3M CBOMCTB (yHKUHMH U
IPOM3BOIHOM, (POPMYITUPOBKA UX.

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

VYcTaHoBiIeHUE CBS3U CBOMCTB ()YHKIIMM M MPOU3BOIHOMN
0 UX rpapuKam.

[IppuMeHeHre NpPOM3BOJHOM JUIS pelIeHus 3axad Ha
HaXO0JIeHWE HauOOJIbIIEro, HaMMEHbBIIEro 3HAYCHUs U
Ha HaX0>KJIEHUE dKCTpeMyMa

IlepBooGpa3nas u nHTErpas

O3zHakoMJIeHHE c TIOHSATHEM MHTETrpaja "
nepBooOpazHoi. M3ydeHume mpaBuia  BBIYUCICHUS
nepBooOpa3Hoit U TeopeMbl HptoTona— JleiiOnuna.
Pemenne 3agau Ha CBsA3b 1EepBOOOpa3HOM U ee
MIPOU3BO/IHOM, BBIYHMCIEHHE MEPBOOOPA3HON ISl JaHHOM
GyHKIMH.

Pemenne 3amay Ha TNpUMEHEHHE UWHTErpana Jyis
BBIUMCIICHUS (PU3MUYECKUX BEJIMYMH U IJIOLIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cCHCTEMBI
HEPaBeHCTB C ABYMS
nepeMeHHbIMU

O3HaKOMJIEHHE C MPOCTEUIIMMHU CBEACHUSAMH O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIEIO0BAHUS
YpaBHEHUH U CUCTEM ypaBHEHHU.

N3ydeHne TeopuM pPaBHOCUIBHOCTH YpPAaBHEHUH M €€
MPUMEHEHUS. [ToBTOpenue 3arucu peleHus
CTaHJAPTHBIX ypPaBHEHUN, NPUEMOB IMpeoOpa3oBaHUs
ypaBHEHUH 1JIsl CBEJICHUS K CTAHITAPTHOMY YpaBHEHHUIO.
Pemenue palMOHATBHBIX, UPpaLMOHATIBHBIX,
MOKAa3aTeIbHBIX U TPUTOHOMETPUYECKHX YypaBHEHUN H
CUCTEM.

Hcnonb3oBanue cBOHCTB U TpadukoB (QyHKIUN s
pemieHus ypaBHeHuid. [loBTOpeHHE OCHOBHBIX MPUEMOB
pEILIeHUs CUCTEM.

Pemenne ypaBHeHUH C NpPUMEHEHHEM BCEX IPUEMOB
(pa3nokeHUssT HAa  MHOXXHUTEIHM, BBEICHHS  HOBBIX
HEU3BECTHBIX, IMOJICTAHOBKH, TIpaUUECKOro METo/a).
Pemienne cucremM  ypaBHEHUH C  MPUMEHEHUEM
pas3INYHbBIX CLIOCOOOB.

O3HakomJieHHMe C OOIIMMH BOIPOCAMU  peIIeHUs
HEPAaBEHCTB U WCIIOJIb30BAHHE CBOWMCTB M TpaduKOB
GbyHKIMIA IPU pelIeHUH HEPaBEHCTB.

Pemienne HEpaBEeHCTB W CHCTEM  HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

[IpuMenenre MaTreMaTHUUECKHMX METOJOB JJIs PELICHUs
COJIepKaTeNbHBIX 3a/a4 U3 Pa3NUYHbIX OOnacTell HayKu
U npakTuku. MHTEpnpeTHpoBaHue pe3ylbTaTOB C YYETOM
peabHBIX OTPaHUYEHUN
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3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHbIE IOHATHS
KOMOUHATOPUKH

N3yuenne npaBuiia KOMOMHATOPUKHA U TPUMEHEHHUE TIPU
peneHn KOMOMHATOPHBIX 3a7a4.

Pemenne kKoMOMHATOPHBIX 33a7ad METOJOM Iiepedopa u
0 NPABUITY YMHOXKEHHUSL.

O3HakoMJieHME €  MOHATUSAMU  KOMOMHATOPHKHU:
pa3MELIEHUsIMU, COYETaHUSAMHU, [E€PECTAHOBKAMU U
(dopmynamu 1Sl X BBIYHCIICHUS.

OObscHeHUe U NpUMEHEeHHE (OPMYJ JUIsl BBIYMCIICHUS
pa3MelIeHuil, IepecTaHOBOK U COUYETAaHUM MPU PELICHUHU
3ajad.

O3znHakomieHue ¢ 6uHoMoM HpIOTOHA U TPEyroJIbHUKOM
ITackans.

Pemenne mnpakThyeckux 3ajad  C  MCHOJIb30BaHHEM
NOHATUH U TIPaBUI KOMOWHATOPHKH

DJIeMeHThI TeOpHH BepOATHOCTE

N3ydeHne KIacCHYECKOTrO OIPENEICHHs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne mnpumepoB BBIUHCIEHUS BEPOSITHOCTEM.
Pemenue 3a1ay Ha BbIYMCIIEHNE BEPOSITHOCTEN COOBITHI

IIpencraBiienne JaHHBIX
(Taduubl, IMATPAMMBI, IPAQUKH)

O3HakoMJIeHHE C MPEICTAaBIEHUEM YHCIOBBIX JAaHHBIX U
WX XapaKTepUCTHKAMHU.

Pemenune npaktuueckux 3ajad Ha 00pabOTKY YHMCIOBBIX
JTAHHBIX, BBIYMCICHUE UX XapaKTEPUCTHK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

dopmyarpoBKa u MIpUBEICHUE JIOKa3aTeNIbCTB
IPU3HAKOB B3aUMHOIO  PACIOJIOKEHUS TMPSAMBIX U
IJIOCKOCTEM. Pacro3HaBaHMe Ha uepTexax M MOJENAX
Pa3IUYHBIX CITy4aeB B3aUMHOIO PACIOJIOKEHUS MPSIMBIX
U IUIOCKOCTEH, apryMEHTHUPOBAHHUE CBOUX CYKJICHUH.
@opMyIUpOBaHUE OMNPENCTCHUM, TPU3HAKOB U CBOWCTB
NapajulebHBIX U MEePHEHAUKYISPHBIX  IUIOCKOCTEH,
JBYTPAHHBIX U JTUHEHHBIX YTJIOB.

BoinonHeHne mOCTpoeHUs YIIIOB MeEXAYy MPSMBIMU,
OpsIMOM U IUIOCKOCTBIO, MEXIy IUIOCKOCTSMHU IO
OTIMCAHUIO U PACTIO3HABAHME UX HA MOJIETISX.
[IpumeHeHre MNPU3HAKOB M CBOWCTB PACIOJIOKECHUS
IPSIMBIX U TJIOCKOCTEH MPU pelIeHUH 3a/1a4.
N300pakeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJIETISIX TMEPHEHAUKYISIPOB U HAKIOHHBIX K TUIOCKOCTH,
OPSIMBIX, TapajuIeIbHBIX IUIOCKOCTEH, YITIOB MEXKIY
OpsIMO M TUIOCKOCTHIO U OOOCHOBAaHUE MOCTPOCHHSL.
Pemienne 3agau Ha BBIUMCIEHHE TE€OMETPUYECKUX
BenMYuH. OnucChbIBaHME pPAcCCTOSHUS OT TOYKHU 10
IJIOCKOCTH, OT TMpsSMOHW A0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKJy CKPEUIMBAIOIIMMUCS NPSIMBIMH,
MEX/1y MPOU3BOJIBHBIMU (PUTYpaMU B MIPOCTPAHCTBE.
@opMyIHpPOBAHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX  (TEOpeM  CYIIECTBOBAHHUSA, CBOMCTBA).
N300parkeHne Ha yeprexax W MOJENISIX PACCTOSIHUS H
obocHOBaHMe cBouX cyxkaeHuil. Ompenenenve u
BBIYMCIICHHE PAcCTOSAHUM B mpocTpaHcTBe. [Ipumenenue
dbopMyn U TeopeMm IUIAHUMETPUH ISl PEIICHUs 3ajad.
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O3zHakoMJiieHHe c MIOHSATHEM [IapaJIeIIbHOTO
IIPOCKTUPOBAHUA U ero cporcreamu. dopmynupoBaHue
TEOPEMBl O IUIOIIAAM  OPTOTOHAIBHOM  IPOEKLHH
MHOT'OYTOJIbHHKA.

[Ipumenenne Teopuu s 000CHOBAHUS TOCTPOCHUN H
BBIYHCIICHUM.

ApPryMEHTUpPOBAaHHE CBOMX CYXJIEHUH O B3aUMHOM
PacroJIOKEHUHU POCTPAHCTBEHHBIX PUIYp

MHOrorpaHHHuKHU

Onucanne W XapakTEepUCTUKA  Ppa3IMYHBIX  BUJOB
MHOTOTPaHHUKOB, IEPEYUCIEHUE HUX JJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHHE
IIOCTPOCHUS Ha  M300paXeHMsIX U MOJIETISX
MHOTOTPaHHHUKOB.

BpluniciieHue  JIMHEHHBIX 3JIEMEHTOB H  yIJOB B
IPOCTPAHCTBEHHBIX KOH(UTYpALIUIX, apryMEHTHPOBaHNE
CBOHUX CYXJCHUM.

XapakTepucTuka M HM300paK€HHWEe CEUYEHUs, Pa3BEPTKHU
MHOTOT'PaHHUKOB, BBIUHCJICHHE IJI0MIAAeH
noBepxHoctel. [locTpoeHne mpocTeilnx ceueHuit Kyoa,
pu3Mel, nupamuabl. [lpumenenue ¢akToB U cBeAEHUN
13 IJIaHUMETPUH.

O3HakoMJIeHHE C BUJAMH CHUMMETPHIl B NMPOCTPAHCTBE,
dbopmynrpoBaHue onpeaeeHu 51 CBOJCTB.
XapakTepucTuka CHMMETPUM  TeJl  BpallleHHs WU
MHOT'OI'PaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPHUM NIPU PEIICHUU 3ajad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HAHUU TUIst
UCCJEOBAaHUSl W MOJEIHMPOBAHUS HECJIOXKHBIX 3a7ad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHUKOB U
BBITNIOJTHEHHE PUCYHKOB IO YCIOBUSM 3a/1a4
Tesia 1 MOBEPXHOCTH BpallleHUS O3HakomieHue c BUJIAMU Te BpallleHus,

dbopMynupoBaHHEe WX  ONpPENEICHUH U  CBOWCTB.
DopMyIHpOBaHUE TEOPEM O CEYEHHUH IIapa IMJIOCKOCTHIO
U TUIOCKOCTH, KacaTeJIbHOH K cdepe.

XapakTepucTuka U HM300pakeHHEe TeN BpalICHHs, HX
pa3BepTKH, CEUCHUSI.

Pemenune 3amau Ha MOCTPOEHUE CEUYCHHM, BBIUMCICHUE
JUIMH, paccTOsSHUM, yrioB, miomazaei. I[IpoBenenue
JOKAa3aTEeNbHBIX PACCY)KJICHHM TMpH pElIeHUU 3a/ad.
[IpumeHeHre CBOMCTB CUMMETPUU IPU PEIICHUU 3a7ad
Ha Tella BpalleHus, KOMOMHAIUIO Tell.

N300paskeHne OCHOBHBIX KPYTJIBIX TE€N U BBHITIOJHEHHE
pPUCYHKA IO YCJIOBUIO 3aJa4

HN3mepenus B reomeTpuu

O3HakoMJieHHEe C TOHATUAMHU TIUIOMAAM U 0o0beMa,
aKCMOMaMH M CBOHCTBaMH.

Pemenue 3amad Ha BBIYUCIEHUE TMJIOMIAJCH TUTOCKUX
buryp ¢ mpuMeHEHHUEM COOTBETCTBYIOIIUX (OopMyn u
($akTOB U3 TIIAHUMETPHH.

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

WN3ydenne Gopmyn st BBIYMCIEHHS  IUIOHIAJCH
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MTOBEPXHOCTE MHOTOTPAHHUKOB H TEJI BpALLCHUS.
O3HaKOMJIGHHE C METOJIOM BBIYMCICHMS IIJIOIIAIU
MIOBEPXHOCTH CREpPHI.

Pemenue 3a1a4 Ha BBIUMCIICHHE TUIONIA/IEH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEII

KoopanHaTthbl 4 BEKTOPbI O3HakoMJieHME C TMOHATHEM BekTopa. M3yuenue
JIEKapTOBOM CHUCTEMbl KOOpPJIMHAT B IPOCTPAHCTBE,
IIOCTPOCHME IO 33JaHHBIM KOOpJAMHATaM TOYEK U
IJIOCKOCTEM, HAXO0KIEHHE KOOPAUHAT TOYEK.
Haxoxnaenue  ypaBHEHUH  OKpYXHOCTH,  cepsl,
IJIOCKOCTH. BpIuncienne paccTOsSHUM MEK 1y TOUYKAMM.
N3yueHne CBOWCTB BEKTOPHBIX BEJIWYWH, IPABUII
pa3lIoKEHUsT BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
IIpaBUJl ~ HAaxOXKJIEHHs  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, NpaBUJl  JEHUCTBUH C  BEKTOpPaMHU,
3a/IaHHBIMH KOOpAVHATaAMM.

[IpuMeHeHnne Teopyuu pU PELICHUH 3a7a49 Ha JEHCTBUSA C
BEKTOPAMH.

N3ydeHne  CKalspHOrO  TNPOU3BENCHHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs IMpPsAMOM M  IUIOCKOCTH.
[IpuMeHeHne Teopuu MpHU PELICHUH 33]1a4 Ha JICHCTBHS C
BEKTOpPAMH,  KOOPJAMHATHBI  METOJ, IPUMEHEHHUE
BEKTOPOB  JUII  BBIYMCIEHUS BEIMYMH YIVIOB U
paccrogHuid. O3HaKOMIIEHHME C  JI0Ka3aTelIbCTBaMU
TEOPEM CTEPEOMETPUU O B3aUMHOM PAaclOJI0KCHUH
IPSIMBIX M IJIOCKOCTEHN C MCIIOJIb30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUTJIAHBI

3.1. TpeOoBanussi K MHHUMAJIBHOMY  MAaTepPHAJbHO-TEXHUYECKOMY
ol0ecrne4yeHn 10

Peanuzanus yueOHON MUCHMIUIMHBI TpeOyeT HaIW4YUs y4eOHOTO KaOWHeTa
MaTEMaTHKHU.

[Tomemenne kabMHETa TOHKHO YIOBIETBOPATH TpeOoBaHUsM CaHUTAPHO-
snuaemMuonorndeckux npasui U HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIIMX TPEeOOBaHUSX, B
TOM YHUCJE CICIHATU3UPOBAHHON ydeOHOW MeOeNnbl0 W CpeACcTBaMU OOYYCHHS,
JIOCTaTOYHBIMUA  JIJI1  BBIMOJIHEHHsS] TPEOOBaHWM K  YPOBHIO  TMOJTOTOBKH
00yJaromuxcs.

B xaOuHeTre MOMDKHO OBITh MYJIBTUMEIUIHOE 000PYyIOBAaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKM O00pa3oBaTelbHOrO IMpoIecca MOTYT MpOCMaTpUBaTh
BU3yallbHYI0 HMHPOpMAlMIO [0 MAaTeMaTHKe, CO3/1aBaTb  MPE3CHTAIINH,
BUJIEOMATEPUAITbI, UHBIE TOKYMEHTHI.

B coctaB yuyeOHO-METOAMYECKOTO U  MaTepUATbHO-TEXHUYECKOIO
oOecrieueHust TPOrpaMMbl YIeOHOH AUCITUTUTHHBI «MaTeMaThKa) BXOJIAT:

* MHOTO()YHKITHOHAJIBHBIN KOMIUIEKC TTPETO1aBaTeIs;
* HaSIAHBIE TOCOOMS (KOMILJIEKTBhl Y4Y€OHBIX TaOJWll, MIAKATOB, MOPTPETOB
BBITAIOIINXCS YICHBIX-MATEMATUKOB | JIP. );
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* “”HGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE OCOOUSI;

* KOMIUIEKT TEXHHUYECKON HOKYMEHTAllMM, B TOM YHUCJI€ MacrnopTa Ha CPeacTBa
00y4eHUsl, THCTPYKIIUU IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OMOIMOTEYHBIN POHI.

3.2. UndopmanuonHoe odecrnevyeHne 00yueHust

Ilepeyens pexomMeHayeMbIX Yy4eOHbIX u3fAaHuii, HWMHTepHeT-pecypcos,
JAONOJHUTEIbHON JIUTEPATYPHI

OcHoBHas nuTepaTypa:

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

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

2 bammakoB M.1 Maremaruka (CI1O): yueOnuk / bammmakos M.U. - 2-e u3n.,
crep - Mocksa: KHOPVYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. —
TeKCT : HenmoCpeICTBEHHBIM.

3 Bericiias maTemaTuka : y4eOHHUK M IIPAKTUKYM JJIS CPEIHETO
npodeccuoHaabHOro oopaszosanus / M. b. XpuryHosa [u ap.] ; moa obmieit
penakuuerd M. b. Xpunynosoii, . . I{piranok. — MockBsa : M3gatenbcTBO
Opaiit, 2020. — 472 ¢c. — (IIpodeccuonanpHOe 00pa3zoBaHUE). —

ISBN 978-5-534-01497-6. — Texkcr : anexktponubiii / IBC KOpaitT [caiiT].
— URL: (mara oOpareHus:
01.06.2020).

JlononHUTENbHAS IUTEPATYpA:

Ne | UcTtouHUK
/o

4 Bboromonos H.B. [Ipaktuueckue 3anatust mo matematuke. B 2-x 4. Yacts 1.:
yuebHoe nmocodue nist CIIO / H.B.boromonos. — 11-e uzx., nepepad. u
norn. — Mockasa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccnonanbaoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEICTBEHHBIN.

5 boromonos H.B. Ilpaktnueckue 3anatus no marematuke. B 2-x 4. Hacts 2. :
yaeoHoe rocoodue mis CITIO / H.B.boromomnos. — 11-e u3x., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccronanbnoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIN.

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

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

Jlopogheesa, A. B. Matematuka. COOpHHUK 3a7a4 : yICOHO-TIPAKTHYECKOE
nmocooue 11 cpeaHero mpodeccuoHaIbLHOr0 00pa3oBaHus /
A. B. lopodeeBa. — 2-e u3a. — Mocksa : UznarensctBo FOpaiit, 2020. —
176 ¢c. — (Ilpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-08796-3.
— Tekct : anexrponssii // DbC KOpaiir [caiiT]. — URL:

(mara o6pamenus: 01.06.2020).

HNudopmarimoHHble 31eKTPOHHO-00pa30BaTeNbHbIE PECYPCHI:

No | UcTounuk

/i

1 OnexrponHast oubnuoreunas cucrema «bubnunoTex. M3parensctBo KJY»
https://mgri-rggru.bibliotech.ru

2 DOneKTpoHHO-OmOnMMoTeunass cucrema «M3parenscTtBo  Jlawby/ KoL
NnxenepHo-rexunueckue Hayku (TromI[Y)
www.e.lanbook.com

3 DOneKTpoHHO-OuOnnoreunass cuctema elibrary» /  IIpaBooOiamarens:
OO6mecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCThIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

[Tepunonnueckue n3ganus:

EcTecTBeHHBIC M TEXHMYECKHUE HAYKH : HAay4. )KypHal /TIL. pea. A. 5.
XaBkuH. — MockBa : OOO "UznarensctBo "CnytHuk+", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN neuatHo# Bepcuu 1684 — 2626. — Tekcer :
HEMOCPEICTBCHHBIN.
BECTHHUK BOPOHEXCKOI'O TOCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUSUKA. MATEMATHUKA : HaydHbIi

5 | KypHal / yapenutensb : BopoHeXCKuii ToCyJapCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinmyckoB B roa: 4. — ISSN neuarHoii
Bepcun: 1609-0705. — Tekcr : anexkrponnbiii // DBC elibrary [catit]. — URL
: https : //elibrary.ru (naTa o6pamenns: 01.06.2020)
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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

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOH
JANCIUIIJIMHBI

Kontpoib W omeHka pe3ynbTaTOB OCBOCHMS Y4YEOHOW JUCHUIIIMHBI
OCYLIECTBIIIETCS IPENOAABATENIEM B IIPOLIECCE NPOBEACHUS NPAKTHUYECKUX
3aHATHM M Ja00paTOpHBIX paboOT, TECTUPOBAHMS, a TAKXKE BbBIIOJIHEHHUS
oOy4YaromMuMHC UHANBUAYAIbHBIX 3a/1aHUH, MPOEKTOB, UCCIIEIOBAHUN.

PesyabTaTsl 00yyeHus
(oCcBOCHHBbIE YMEHHUS)

@D opMBbI U METObl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4YeHHsl

* TUYHOCMHBIX:

—C(OPMHUPOBAHHOCTh  TPEACTABICHUN O
MAaT€MaTUKE KaK YHHUBEPCAIbHOM  SI3BIKE
HAYKH, CPEJICTBE MOJECIUPOBAHUS SIBJICHUN U
MPOLECCOB, HAESIX U METOJAaX MAaTEMATHKU;

DKcnepTHas OLIEHKA BBIOJHEHUS
PAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

- IMIOHUMAHHUEC 3HAYUMOCTH MATEMaAaTUKU OJIA
HayYHO-TEXHHUYECKOTO mporpecca,
c(hopMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTHKe KaK K YacTH OOIIeUYeIIOBEYCCKOM
KyJIbTypbl 4Y€pe3 3HAaKOMCTBO C HUCTOpHEH

DKcrepTHas OlIEHKA BBIOJHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

pa3BUTHA MaTeMaTHKH, IBOJTIOIHEH

MaTeMaTUUeCKUX HJIeH;

—pa3BUTHE JIOTUYECKOT 0 MBILJICHUS, | DKCIEPTHAs OIIEHKA BBHITOJIHEHUS
MPOCTPAHCTBEHHOTO BOOOpaXe€HUs, | MPAKTUUECKOW pabOTHI.

QITOPUTMUYECKON KYJIbTYPBl, KPUTUYHOCTHU
MBIIIJICHUS] HAa YpOBHE, HEOOXOIUMOM st
Oynayuieit mpodecCHOHaTbHON IS TEIbHOCTH,
Ul TpOJOJDKeHHsT — oOpa3oBaHUS U
camMo00pa3oBaHus;

DKcrepTHas OIEHKA BBITIOJTHEHUS
CaMOCTOSITEILHOU pabOTHI.

—OBJIAJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSAMHU U
YMEHUSMH, HEOOXOIUMBIMU B IOBCEJHEBHOM
KU3HHU, Ui OCBOEHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX JTUCLUIUINH u
JUCLUIUIMH NPO(eCCHOHANBHOTO IUKIIA, JUIS
NOJIydeHUs: o0pa3oBaHMs B O0O0JIACTSIX, HeE
TpeOyoUMX yriayOoJeHHOH MaTreMaTH4ecKon
II0JITOTOBKH;

\DKcnepTHas OIIeHKa BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEILHON PabOTHI.

—TOTOBHOCTh u CIIOCOOHOCTH K
o0Opa3oBaHMUIo, B TOM qucie
caMo00pa3oBaHUI0, HA TPOTSHKEHUH BCeH
J)KU3HU;,  CO3HATEJIIbHOE  OTHOIIEHHUE K
HEMpPEepPhIBHOMY O0pa30BaHUIO KaK YCIOBUIO
YCHEIHOM npodeccuoHanbHOM u
00IIeCTBEHHON JIEATEILHOCTH;

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

— TOTOBHOCTB " CcoCcOOHOCTH K
CaMOCTOSATEIHLHON TBOPUYECKOM "u
OTBETCTBEHHOM JICATEIBHOCTH;

OKcnepTHas OLIEHKA BBIIOJIHEHUS
PaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSATENbHOU PabOTHI.
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—TOTOBHOCTh K KOJUICKTHBHOH paboTe,
COTPYIHHYECTBY CO  CBEPCTHHKAMH B
00pa30BaTeNIbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HMCCIIeI0BATENbCKOM, TMPOEKTHOW U
APYrux BuJax ACATCIbHOCTU,

DKCHepTHas OIICHKA BBIOJTHEHHS
NPAaKTUYECKON pabOTHI.
DKCHepTHAs OIICHKA BBIOJTHECHHUSI
CaMOCTOATEIBHON PaOOTHI

—OTHOIIICHUE K 1podeccuoHaIbHOM
JESITEIbBHOCTH KaK BO3MO>KHOCTH Y4acTusi B
pelieHuu JIMYHBIX, 00IIECTBEHHBIX,
roCy/lapCTBEHHBIX, 0O0IIeHAITMOHATBHBIX
pooeM;

DKcrepTHAas OLIEHKA BBIOJHEHUS
PAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOThI.

*mem anpedmem HbIX:
—YMCHHEC CaAMOCTOATCIBHO OIMPCACIIATh LCIIN
JACATCIBHOCTH u COCTaBJIATH I1JIaHbI

JEATEIIbHOCTH; CaMOCTOATEIIEHO
OCYUIECTBJIATS, KOHTPOJUPOBATH "
KOPPEKTUPOBATH NEATEIIbHOCTD;

HCIIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI IS
JOCTH)KEHHMS] ~ TIOCTABJIICHHBIX  IIEJIEW W
peanusanun IUIAHOB JIeATEIBbHOCTH;
BBIOMpATh  YCIICLIHBIE CTpaTeTuu B
pa3INYHBIX CUTYalMSIX;

DKcrepTHAas OLIEHKA BBIIOJHEHUS
PAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

— yMEHHE TPOAYKTHBHO OOMAThCI W
B3aMMO/ICHCTBOBATH B TPOIIECCE COBMECTHOM
JEeSATEbHOCTH, YIUTHIBATh MMO3UIUH JIPYTUX
YYaCTHUKOB  JACATEIBHOCTH, d(PPEKTUBHO
paspeniaTtbh KOH(IJIUKTHI,

DK3aMeH.

9KCHepTHa$[ OLCHKA BBIITOJIHCHU A
MIPaKTUYECKON PabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEILHOU paOOTHI.

— BIIQJICHHME HaBbIKaMU [03HABATEJIbHOIM,
y4eOHO-HUCCIEAOBATEIbCKOM W TIPOCKTHOM
NEeSITEeNbHOCTH,  HaBbIKAMH  pa3pelIeHUs
npo0ieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIILHOMY MOUCKY METOJI0B
pelIeHUs MPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO
pa3IMYHbBIX METOJIOB O3HAHMS,

OK3aMeH.

DKcrepTHas OLIEHKA BBIOJIHEHUS
MIPaKTUYECKON PabOTHI.
DKcrepTHas OLIEHKA BBIOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

— TOTOBHOCTb M  CIOCOOHOCTH K
CaMOCTOSITEJIbHOM nH(OPMALIMOHHO-
MO3HABATEIbHON  JIEATENILHOCTH, BKJIIOYAS
YMEHHE OPHEHTHUPOBATHCA B  Pa3IUUYHBIX
UCTOYHUKAX  HUH(OpMAIMK,  KPUTHUECKU
OIICHUBATD U UHTEPIIPETUPOBATD
nH(OPMALIKIO, TMOIYYaEMYyI0 M3 Pa3IMYHBIX
HCTOYHUKOB;

JK3aMeH.

DKCrnepTHas OICHKA BBITIOJIHCHHS
MIPaKTUYECKON PabOTHI.
DKcrepTHas OIleHKa BBITTOJTHEHUS
CaMOCTOSITEIbHOU paOOTHI.

- BJIaJICHUC SA3BIKOBBIMH CpeacTBaMu:
YMCHHE SCHO, JIOTUYHO W TOYHO MH3JIaraTrb
CBOIO TOYKY 3pCHUA, HCIIOJIB30BATh
AICKBATHBIC A3BIKOBBIC CPCACTBA;

DK3aMeH.

YceTHbI onpoc.

DKcrnepTHas OLICHKA BBITIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcnepTHas OLICHKA BBITIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BIIaACHHE HaBBIKAMU II03HABaTEIIbHOM
pe(bJ'ICKCI/II/I KaK OCO3HaHUs COBCpIIACMBIX
JENCTBUI U MBICIUTEIBHBIX nmponeccoB, Ux
PE3yJIbTAaTOB U OCHOBaHHﬁ, T'paHull CBOCTO
3HAaHHA W HC3HAHWS, HOBBIX IIO3HABATCIIbHBIX

YcTHbIM onpoc.

TectupoBanue.

OKcrepTHas OLIEHKA BBIIOJHEHUS
NPaKTUYECKON pabOTHI.
OKcIepTHas OLIEHKA BBIIIOJIHEHUS
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3a1a4 1 CpCACTB MJIA UX JOCTHIKCHUAA,

CaMOCTOSATEIBHON PaOOTHI

— IeTeYCTPEeMJIEHHOCTh B TIOMCKaX W
MPUHATHN PEIICHUH, COOOPa3UTEIHLHOCTh H
WHTYULIMS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MIpeACTaBICHUM; CIIOCOOHOCTh
BOCIIPHHUMATE KPacoTy U TapMOHUIO MUPA;

YcrHbIil onpoc.

DKcrepTHas OLIEHKA BBIIOJHEHUS
PAKTUYECKON pabOTBHI.
DKcrepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

* npeOMemHulIX:

— cpOpMHUPOBAHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK YaCTH MHPOBOU KYJIbTYPBI H
MECTE MaTeMAaTUKH B COBPEMEHHOM
IUBHJTU3AINH, CIIOCO0aX OTTUCAHMSI SIBIICHUI
pEATbHOTO MUpPA Ha MATEMATHYECKOM SI3BIKE;

YcrHbli onpoc.

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJHEHUS
PAKTHYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

— c(hopMUPOBAaHHOCTh MPEJACTABICHUN O
MaTEeMaTHYCCKUX TOHATHIX KaK BaKHEHITUX
MaTEeMaTHYeCKUX MOJCIAX, TTO3BOJISIONTUX
OTIMCHIBATh W HM3y4aTh Pa3HbIC MPOIECCHl H
SIBJICHUS, MMOHNUMAaHUe BO3MOYKHOCTH
aAKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOPHUH;

TectupoBanue.

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

— BJaJE€HME METOJAaMHU J0Ka3aTelbCTB M
AITOPUTMOB perieHus, yMEHHUE X
MPUMEHSTh, TMPOBOAWTH  JIOKAa3aTEIbHBIC
pacCy>KJIeHUsI B XOJI€ PEIICHUS 3a1a4;

TectupoBanue.

DKcnepTHas OLIEHKA BBIOJIHEHUS
MIPaKTUYECKON PabOTHI.
DKcnepTHas OLIEHKA BBIOJTHEHUS
CaMOCTOSITEIbHOU pabOTHI.

— BJaaACHHUC CTaHAAPTHBIMU  IIPUEMaMHU

pEeIICHUA PpairuOHAJIbHBIX u
HUppannOHaJIbHbIX, IIOKa3aTCJIbHbIX,
CTCIICHHBIX, TPUTOHOMETPUUICCKUX

ypaBHeHI/If/'I N HCEPABCHCTB, HX CHUCTEM;
HCIIOJIB30BAHHUEC TOTOBBIX KOMIIBHOTCPHBIX
nporpamMmm, B TOM YHCIIC A TOHUCKA ITyTHU
PCUICHHUA u HIUIFOCTpalun PECUICHUA
ypaBHeHI/Iﬁ 1 HCPABCHCTB,

TectupoBanue.

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

— c(opMHpPOBAaHHOCTh TPEICTABICHUNH 00
OCHOBHBIX  IIOHATHUSIX  MaTeMaTHYECKOTO
aHaJM3a U UX CBOMCTBAX, BIAJCHUE YMEHHEM
XapakTepu30BaTh  TOBeAeHUE  (DYHKIIHA,
HCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHUU JUIS
OIMMCaHUS U aHajIu3a peanbHbIX
3aBHCHUMOCTEN;

YcTHBIN onpoc.

DK3aMeH.

TectupoBanue.

DKcnepTHasi OLICHKA BBITIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKcrnepTHas OLICHKA BBITIOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

— BIAQJCHUE OCHOBHBIMH IOHATUSAMHU O
IJIOCKHUX u MIPOCTPAHCTBEHHBIX
reoMeTpHUYecKux (urypax, HMX OCHOBHBIX
CBOMCTBaX; C(HOPMUPOBAHHOCTH  YMEHHSA
pacro3HaBaTh TeOMeTpHUYeckHe (QUrypbl Ha
yepTexxax, MOJEISIX U B PEalbHOM MHUDE;

YcerHbIi onpoc.

OK3aMeH.

TectupoBanue.

OKcnepTHas OLIEHKA BBIOJHEHUS
NPaKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIIOJIHEHUS
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IPUMEHEHUE U3YUYEHHBIX CBOMCTB | CaMOCTOSITEIbHON paboTHI.
reomMeTpudeckux ¢uryp u dopmyn s
pelIeHUs] T€OMETPUUECKUX 3aJad U 3aJay ¢
IIPAKTHYECKUM COJIepIKAHHEM;

— chOpPMHUPOBAHHOCTh MpEACTABICHUH O | DK3aMeH.

nmporeccax M sABIEHHMSAX, — uUMerouwx | TectupoBaHue.

BEPOSATHOCTHBIA XapakTep, CTaTUCTHYECKHX | DKCIEPTHAs OLIEHKA BBIOJIHEHHUS
3aKOHOMEPHOCTSX B peajJlbHOM  MHUpe, | IPaKTUYECKOH paboTHl.
OCHOBHBIX IMOHATHAX 3JIEMEHTAPHON TEOPHM | DKCIIEPTHAS OIICHKA BBINOJIHEHHS
BEPOSATHOCTEH;  YMEHMH  HaXOJQMThb U | CAMOCTOSITEIBLHOM paboThI.
OLICHUBATh  BEPOATHOCTH  HACTYIUJICHHUS
COOBITUH B TNPOCTEHINUX MPAKTUYECKHUX
CUTyallMssX M OCHOBHBIE XapaKTE€PUCTUKH
CIIy4aiHbIX BEJIMYHH;

— BJIJICHHE HaBBIKAMH MCIIOJIb30BaHMSA | Y CTHBIM OMpPOC.

FOTOBBIX KOMIIBIOTEPHBIX IpPOrpaMM IpH | DK3aMeH.

pelleHuN 3a/1ay. TectupoBanue.

DKCNepTHast OIIeHKa BBIIOJIHEHUS
[IPaKTUYECKOU paboThI.
DKcnepTHasi OLEHKa BBITIOJTHEHUS
CaMOCTOSITEJIbHOH pabOTHI.

PaspaboTuuku:
CO® MI'PU npernojaBaTesb /ﬁ% H.C. I'aBproikuna
CO® MI'PH npernojaBaresb £ W ['.H. 3ybkoBa
JKenepThI:
JOLIEHT, KaHAUAAT
CTU HUTY MUCuC TeXHUYECKHUX HayK W—O.C.Kpamoaa
(
npernojaBaTeib
MaTeMaTUKU U 7
CO® MI'PA UH()OPMATUKU ; ['.H.®enoposa
(mecTo paboTh) (3aHuMaemas nomxnocn:j (mOAMUCh, MHUTIHAITBI,

bamuus)
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9KCIHEPTHOE 3AKJIFOYEHHUE
Ha pabodyio IPOrpaMMy AMCUMILTHHBL «MareMaTHKa» Mo CHelMarTbHOCTH (6a30BbIHA YPOBEHE):
21.02.12 TexHO/I0rHs H TEXHHKA pa3BeKH MeCTOPOXKIAEHH MOJIe3HbIX HCKONAeMbIX.

Paspa6orumku — 3y6kosa ['anuna Hukonaesna u I'appromkuna Haranus CepreeBHa, npernosiapareiu
CTapooCKOIBCKOro ¢unuana (QenepaibHOr0 TrOCYJApPCTBEHHOro OFO/DKETHOrO  00pa3oBaTeIbHOTO
yupexieHus Beicuero obpaszoBanusi «PoccuiicKuii rocy1apcTBEHHBIN [e0IoropasBelodHbIH yHHBEPCUTET
umeHHn Cepro OpIHKOHUKHI3EN.

PaGouyas mporpaMMa COCTOMT M3 IacriopTa paboueii NporpaMMbl y4eOHOM JUCUUILUIMHBL, CTPYKTYPhl H
TIPMMEPHOTO COJEP)KaHUs y4eOHOM IUCIIMILTHHBL; yCTIOBUIA peanu3aluy y4eOHO! NUCIUILTAHEL, KOHTPOJIS U
OLIEHKH Pe3YJIbTATOB OCBOCHUS y4eOHOM NUCIUILTHHBL.

B pa6oueii nporpamMmme 0G03HaUSHBI 3a]1a4M H 1eJH y4eOHON AUCIUIUTHHBI, PEKOMEHTyeMoe
KOJIMYeCTBO yacoB (s cnerpanbHocTd 21.02.12), mpeycMOTpeHHOE MaKCHMAaJIbHON yu4eOHOM Harpy3Ku
obyyaromerocst 351 yac, B TOM 4HcCIIe:

00s13aTeNBHOM ayIMTOPHOM yueOHO#M Harpy3ku obydaromerocs 234 vaca;

CaMOCTOATENbHOM paboThl/KOHCYIbTalK obyyatomerocs 111/16 yacos.

ConepxaHue AMCUMIUTHHBL 00ECTIEUMBACT JOCTHXKEHHE CTY[ACHTaMH JIMYHOCTHBIX, NPEIAMETHBIX H
METanpeIMETHBIX Pe3yJbTaTOB COITIACHO MprMepHOi nporpamme (PIAY ®UPO) mo cneumansHocTd. B
pabodnx mporpaMMax OTpaKeHbl TeMaTHdeckue pasjensi: Tema 1. Pa3ssuTue noHsTus o yucie, Tema 2.
VpaBHeHHs ¥ HepaBeHcTBa, Tema 3.KopHu, crenenu u norapudMel, TeMa 4. DIEMEHTH KOMOHHATOPHKH.
5.0CHOBBI TPUTOHOMETPUHM, TeMa 6. DyHKUHMH M UX CBOWCTBa, TeMa 7..Hayana MaTeMaTH4ecKOro aHaiusa
tema 8.MuTerpan u ero npumeHenue Tema 9. Koopaunats! u Bextopbl, TeMa 10. Ilpsivbie u nuiockocTd B
npocTpaHcTBe, TeMa 11 MHororpaHHMKH M Kpyriasie Tema 12. Tena W MoBepXHOCTH BpauleHus, Tema 13.
M3mepenus B reoMeTpur. TeMa 14. DeMEHTHI TEOpPHH BEPOSATHOCTEH U MaTEMAaTHYECKOH CTATHCTHKH.

@opMBI M METO/IbI KOHTPOJISi M OLEHKH COOTBETCTBYIOT pe3yibTaTaM oOydeHHs, B T.4. OOLIHM
KOMIETEHIUAM.

Crucok y4eOHBIX M3JAaHWH COJEPXKMT JHMTepaTypy W MHTepHET MCTOYHHMKH, MO3BOJIAIOMINE OCBOMTH
cojepxaHue yueOHOM TUCIMILTHHBI B IOJTHOM 00BEME.

Pa6Gouas mporpaMma MOXeT OBITh PEKOMEHIOBAaHA Ul NMpPUMEHEHHs B y4eOHOM mpouecce o
cnenpanbHOCTH: 21.02.12 TexHO/IOrHs H TEXHHKA Pa3BeJAKH MECTOPOKACHHH MO/Ie3HbIX HCKONAeMbIX.

DKcneprt: 0O.C.KpaBuoBa
JIoueHT, KaHANIaT TEXHUYECKUX HayK

CTU HUTY MUCHUC OJIITHCB)

CTU HUTY “"MUCuC"
Moanuck 3aBepsito
HauansHuK oTaena kappos

H.MepmuHosa




MUWHOBPHAYKHU POCCHUHA

CTAPOOCKOJIbCKHUI ®UIUAJ
®EJEPAJIBHOTO I'OCYJAPCTBEHHOI'O BIO/UKETHOI'O OBPA30BATEJILHOI'O YYPEK/IEHUS
BBICIHIEI'O OBPA3OBAHMS

«POCCHUICKHUI T'OCYIAPCTBEHHBIN I'EQJIOTOPA3BE/IOYHBIN YHUBEPCUTET
umenun CEPT'O OPJKOHUKHU/I3E»

(CO® MI'PH)
TBEPXKIAIQ), | COT'JTACOBAHO
Jlupextop ¢ ,WFP}’I U.o.3amecturens aupexropa no CIIO
o (; I/I JIBoera3os , /'% E.A.MumeHko
«%:» 06 202, %« "y Z2 20L27

PABOYAS IMPOTPAMMA YYEBHOM U CIATITAHbBI

MATEMATHKA

r. Crapsiit Ockou
2020 .



PaGoyas mporpamma yueGHOM AWCIMIUIMHBI pa3paGoTaHa HAa OCHOBE ®enepanbHOro
rOCyNapCTBEHHOr0 obpa3oBaTenbHOro crangapra (naiee — ®I'OC) mo crenHaIbHOCTH CpeHero
npogeccuoHanbHOro obpasosanus (nanee - CI10):

21.02.12 TexHo/IOrHsI H TEXHHKA Pa3BeIKH MECTOPOKIEHHI MOJIe3HBIX HCKONAEMbIX (yTs.
npukazom Muno6puayku Poccun ot 12.05.2014 Ne 493);

Opranuzanus-pa3paboTyuk:

Crapoockonbekuii (pumaan denepasbHOro rocyIapCTBEHHOTO GHOKETHOTO 00pa3zoBaTeIbHOro
YApEXKACHHUS BbICIIEro  oOpasoBaHusi «PoccHifCKMM ToCyZapcTBEHHBIH —TI'e0IOropasBeOdHBI
ynuBepcuteT uMenu Cepro Opmxonukuze» (CO® MI'PU)

{
Pa3zpaborunku:
I"aBpromkuna Haranus Cepreesua, npenozgasarens matemaruxu CO® MI'PU
3ybkosa 'aymmna Hukonaesna, npenonaparesns matemaruku COD MIPU

PACCMOTPEHA U OJIOBPEHA

Ha 3aCe/laHuHM IPEAMETHO-IIUKIOBON KOMHCCHH

MareMaTHKH, GU3HKH 1 HHPOPMATHKH

Ilpotokon Ne 9 ot « 7 » zeword 2020 v,

IIpencenarens ITLK: & 2t/ [".H.3y6xoBa
!

PEKOMEHJIOBAHA
yuebHo-MeTouyeckum otaenom COD MI'PU
«%?y o6 2020 .

Havaneauk YMO -7, 7 ~ E.B. AHTomK#Ha
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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIIUIIJIUHBI
MATEMATUKA

1.1. Ob6s1acTh NpMeHeHUs1 pado4eil MPOrpaMMbl

PabGouas mnporpamma y4eOHOW AMCHMUIUIMHBI SIBISETCS YAaCThIO MPOTrPaMMBI
noArotoBku cneruanuctoB cpennero 3BeHa (IIIICC3) B cootBetctBUU ¢ DPI'OC mo
cnennanpHOocTH CIIO:!

21.02.12 TexHos0rMsl M TEXHHKA PAa3BeAKH MECTOPOKACHUH I0JIE3HbIX
HCKONaeMbIX

1.2. MecTto y4eOHOH AUCHUIUVIMHBI B CTPYKType MPOrpaMMbl MNOATOTOBKH
CIECLHATHCTOB CPEHEr0 3BeHA:

VYyeOHast TUCUUITTIMHA BXOAUT B MaTeMaTUUYECKU U OOIIMN eCTeCTBEHHOHAYYHBIH
LUKIL.

1.3. Hean wm 3amaum y4eOHOM AUCHMUIUVIMHBI — TpPeO0OBaHUSI K pe3yabTaram

OCBOEHHUS Y4eOHO TMCIUTIINHBI:
B pe3synbpTaTe ocBOeHUS yIeOHOW MUCIMILTMHBI 00YYaIOIIUNICS T0JDKEH YMETh:
- pemiath MpUKJIaJHbIe 3a/1a4K B 001acTH MpodeCCHOHATBHON AEITETbHOCTH.
B pe3synbpTaTe ocBoeHUs yI4eOHOW MUCIMILIMHBI O0Y4YaIOIIUICS T0DKCH 3HATD!
- 3HaUE€HHE MaTeMaTUKH B MpoQeccruoHaIbHON esTenbHoCTH U pu ocBoeHuu [1TICC3;
- OCHOBHBIE MaT€MaTHYEeCKHE METOJbl PElIeHHs MPUKIATHBIX 3a/ad B 00JacTH MpodecCHOHATbHOM
NEeSATENbHOCTH;
- OCHOBHBIE TOHSATHS M METOAbl MAaTeMaTHMYECKOTO aHallu3a, JMHEHMHOW anreOpbl, TEOpUU
KOMIUIEKCHBIX YHUCEJI, TCOPUH BEPOSTHOCTEN U MATEMAaTHYECKON CTATUCTUKU;
- OCHOBBI HHTETPAIBHOTO U U HepeHIINaTEHOTO HCUUCIICHUS.

B cootBerctBuu ¢ ®I'OC CIIO mno cnenuansHocTy 21.02.12 TexHOJOTHS U TEXHUKA Pa3BEIKH
MECTOPOKICHUI MOJIE3HBIX HCKOMIAEMbIX B paMKaX OCBOCHHS y4eOHOM AMCHUILIUHBI «MaTreMaTuka» y
CTYIACHTOB (POPMHPYIOTCS CIEAYIONINE 001He KOMIIeTeHIMU:

Kon HaumeHoBaHue pe3yjbTaTa 00yuyeHUust
OK'1 [ToHuMaTh CyHIHOCTh U COIMANIbHYIO 3HAYUMOCTh CBOEH Oyayiiel mpodeccum,
IPOSIBJIATH K HEMl yCTOMUMBBIA HHTEpEC
OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JESTENBHOCTh, BBIOMpAaTh THUIIOBBIE METOIbI U
crocoObl BBIIOJHEHUs TPOPECCHOHATBHBIX 33/1a4, OLICHUBATh UX 3PPEKTUBHOCTD
U Ka4ecTBO
OK 3 [IpuHuMaTh pemieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyallUsX U HECTH 3a

HHUX OTBETCTBCHHOCTDH

OK 4 OcymiecTBiaTh TOWCK W HCHOJb30BaHHE WHGOPMALMK, HEOOXOIUMOU s
3¢ (GEeKTUBHOTO BBHIMOTHEHHUS TPO(GECCHOHATBHBIX 3a]ad, MPOoPEecCUOHATBHOTO H
JTUYHOCTHOTO Pa3BUTHUS

OK5 Hcnonw3oBarh UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
podeccuOHABHOMN IeATEeTbHOCTH

OK 6 PaGotath B KOJJIEKTHBE W KOMaHze, 3(P(eKkTHBHO oOmaTbcs € KOJUIETaMHu,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK 7 bpate Ha cebs OTBETCTBEHHOCTHh 3a PAa0OTy WIEHOB KOMAH[IbI (TIOYUHEHHBIX),
pe3yNbTaT BHITIOTHEHHS 3aIaHUN




OK 8 CaMOCTOATENbHO ONPENeNATh 33aJa4d  MPO(PECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHs, 3aHUMATLCS CaMOOOpPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH MOBBILICHUE
KBaJIM(DUKAIIH

OK9 OpueHTHPOBATHCS B YCIOBUSAX YACTOH CMEHBI TEXHOJIOTUH B MPO(eCcCHOHATBHOM

JACATCIBHOCTH

- Npo¢ecCHOHAIBHBIX KOMIIETeHIM i

Kon HaumeHnoBanue pe3yabTaTa 00yueHuUs

[K 1.1. Bribupats TexHONMOrMI0 OypeHus, KOHCTPYKIMH OYpOBBIX COOPYKEHHIA, 000pyJ0BaHUE U
HWHCTPYMEHTHIL..

IIK 1.2. OcCyIIecTBISATh MOHTK M JEMOHTaXX OYpOBBIX BBIINIEK W MauT, COOpKY OypOBOIrO
HWHCTPYMEHTA ¥ 000pYIOBaHMSI

[IK 1.3. . OKCITyaTHpOBAaTh M BBISBIATH HEUCIPABHOCTH B paboTe OCHOBHOI'O, BCIIOMOTaTEILHOTO
W TPAaHCIOPTHOrO 0O0OpYyJOBaHUs, NMPUHUMATh MEpbl K MPEAYNPEKISCHHI0O OTKa30B U
aBapui

[IK 1.4. [IpoBoaMTE W KOHTPONMPOBATH BEHTWIIALIMIO, OCBEIICHHE, BOJOOTIMB IpH OYpOBBIX
paborax.

[IK 1.5. T'oroBuTh, omnpenensaTs KadyecTBO M  BOCCTAHABIMBATH  IIOCIE€  HMCIOJb30BAHUS
MIPOMBIBOYHBIC YKHJIKOCTH.

[IK 1.6. [oaroraBnuBath OypoBbIE CKBaXHHBI JUISI TeOQU3NYECKUX M THUAPOreOTOTHYECKHX
HCCIIEIOBAHMMN.

IK 1.7. OdopMIATh JOKYMEHTAIIMIO TIO0 TIPOXOKE CKBAXUH M MPOU3BOAUTH PACUETHI, CBA3aHHBIC
¢ OypeHmeM.

IIK 2.1. Bribupats TexHONIOTHIO, O0OpYIOBAaHHUE, DJIEMEHTHl KPEIUICHHUS, WHCTPYMEHTBI TSI
[IOBEPXHOCTHBIX M [IOJ3€MHBIX IPOXOAYECKUX paboT.

11K 2.2. ITpon3BOANTE MPOXOAKY U KPEIJICHUE PA3BEIOTHBIX BRIPAOOTOK.

IIK 2.3. OKCIUTyaTUPOBATh M BBISIBIIITH HEMCIIPABHOCTH B pabOTE OCHOBHOTO, BCIIOMOTATEIBHOTO
U TPAHCHOPTHOIO 0O0OpYIOBaHUS, INPUHUMATh Mephbl K INPEAYNPEXKICHHUIO OTKa30B U
aBapuil.

[IK 2.4. IIpoBoauTe M KOHTPOIMPOBATH BEHTWIILMIO, OCBEIIEHHE, BOAOOTIMB CKBAXHH IIpU
[IPOBEICHUH F'OPHBIX BBIPAOOTOK.

IIK 2.5. [ToaroraBauBaTh BEIPAOOTKH IS TEOMU3UIESCKIX U THAPOTE€0JIOTHICCKUX UCCIICTOBAaHUH.

IIK 2.6. OdopmIATh JOKYMEHTAIHIO u MIPOU3BOIUTH pacyeTsl, CBSI3aHHBIC c
TOPHOIIPOXOAYECKUMHU paboTaMu

IIK 3.1. [IpoBomuTes  TIEpUOAWYECKHE CTAaHOAPTHBIE W CEPTUMHKAIIMOHHBIC  HCIBITAHUS
TEXHOJIOTHYECKOr0 000pyJOBaHUSI.

IIK 3.2. BemonHATh  TeXHWYECKOe ~ OOCHY)KMBAaHWE  OCHOBHOTO W BCIOMOTaTeIhbHOTO
TEXHOJIOTHYECKOr0 000pyJOBaHUSI.

IIK 3.3. [Ipon3BoANTh AMATHOCTHKY HEUCIPABHOTO 000PYAOBaHUSI.

IIK 3.4. [TponsBoauTh pabOTHI MO pEMOHTY OYPOBOTO M TOPHOT'O 000PYIOBAHUSI.

[IK 3.5. CoCTaBisATh SKCILUIYaTALIMOHHYIO, HCIBITATEIBHYI0O W PEMOHTHYIO JTOKYMEHTALUIO C
HCIOJIb30BaHMEM MH()OPMALIMOHHBIX TEXHOIOTHI.

K 4.1. OpraHn3oBbIBaTh padOTY IEpCOHaa HA YIACTKE.

1K 4.2. [IpoBepsiTh KaU4ECTBO BHIMOIHIEMBIX padoT.

[IK 4.3. VYyacTBOBaTh B  OLEHKE OSKOHOMHYECKOH  3((EKTHBHOCTH  MPOM3BOACTBEHHOM
JeATEIbHOCTH NEPCOHAa NOApa3ieieHusl.

I1IK 4.4. ObecnieunBath 6€30MacHOE MPOBEACHNE OYPOBBIX U TOPHBIX PabOT.

1.4. Koiu4ecTBO 4acOB HA 0OCBOEeHHe Padoyell MporpaMMbl y4eOHOM TUCIUIINHBI:
MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOyyatroiierocs 72 yaca, B TOM YHCIIE:
00s13aTeNIbHOM ayAUTOPHON Y4eOHOM Harpy3ku oOyuaroiierocs 48 4acos;
CaMOCTOSITEILHOM paboThl 0Oyyatolierocs 22 vaca;
KOHCYJIbTAallUM 2 4Jaca.




2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUBI Y4eOHOH padoThl

Bup yyeOHol padoThI O0bem
4acoB
MakcumaJibHasi yuyeOHasi HArpy3Ka (Bcero) 72
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
MIPAKTUYECKUE 3aHSATUS 32
KOHTPOJIbHBIE PA0OTHI 1
CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero) 22
B TOM YHCJIE:
peLIeHUE IPUMEPOB 12
pemeHue 3aaa4 2
pelieHrne CUCTEM YpaBHEHUIN 2
pelieHrne ypaBHCHHM 2
BBIYHCJICHUE ONPEICIUTEIICH MaTPHUII 2
Brluncnenne  MaTeMaTHYeCKOro  OXHUJAHMS W JIUCIIEPCUU 2
CIIy4alHOMN BEJIMYMHBI
Koncyabramus 2

[TpomeskyTounas arrecranus B popme nud¢epeHuHPOBAHHOIO 3a4eTa




2.2. TemaTnueckuii ni1aH u coaep:xxanue yueonoi gucunmiinasl MATEMATHUHKA

HaumenoBaHue pa3ieioB H TeM

Conep:xanue y4eO0HOr0 MaTepHnaJa, JJabopaTopHbie padoThl U NPAKTHYECKHUE 3AHATHSI, CAMOCTOATEIbHAS

padoTa 00yJaIIHUXCS

Oo0bemMm
4acoB

YpoBennb
OCBOEHHS

1

1

Pazgen 1. MaTtemaTuuecKuii
aHaJIn3

31

Tema 1.1.
Juddepenumanbroe u
HHTECrpaibHOC HCUYUCICHUE
OK 1-3,6, 8
K 2.4;3.3

ConeprkaHue yaeOHOrO MaTepHasa

DYHKIMK OIHON HE3aBUCUMOM MTePEMEHHOM.

IIpenensi.

HenpepbIBHOCTH () yHKITHI.

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

WccnenoBanue ¢ yHKIHA.

HeonpenenenHslit uHTErpal.

Hen OCpE€ACTBCHHOC MHTCI'PUPOBAHUE.

3aMeHa nepeMeHHOH.

O| 0| || N | KW —

Ornpe/ieNieHHbIN HHTErpadl.

10 | BeruucrieHue onpeaeieHHOro HHTerpaa.

11 | 'eoMeTpHUYESCKHIA CMBICT ONPE/IECICHHOr0 HHTErpaa.

12 | TlpunokeHusi MHTerpaja K pelIeHuI0 MPUKIQIHbIX 3a/1a4.

13 | YacTHble IPOM3BOIHBIC.

[\STIIIIISIE O 11 11 S S E ST ST S 11 S

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATUSL
Brruncnenue npenenos GyHKLIUHA C HCIIONB30BAaHUEM 3aMEYaTe/IbHBIX PEEIoB
HUccnenoBanue GpyHKIMI HAa HENPEPHIBHOCTb.
JuddepennmpoBanme GyHKIMHA.
WurerpupoBanue npocredmmx QyHKIuni.
Bolunicnienue npocTeninmx onpeneseHHbIX HHTErPaJIoB.
Pemenne npukinagHeIX 3a4a4.
HaxoxeHne yacTHbIX POU3BOIHBIX.

10

Kontpomnsubie paboThl
WccnenoBanne Gyukumii. HeonpeneneHuplii HHTErpa, onpeAeacHHbIH HHTErpal.

CaMocrosTenbHas paboTa 00yJarommxcs
Pemenne npumepoB Ha BEIYHCIICHHE MIPEAENIOB — 2 .
Pemenue npumepoB Ha nuddepennupoBanue — 2 u.

Tema 1.2.
OObIKHOBEHHbIE
auddepeHuUATbHbIC YPABHEHUS

1-3,5,8
IIK 2.4; 3.3

CojeprxaHue yueOHOro MaTepuana

3amaun, mpuBoOAsLIHe K quddepeHInaIbHbBIM YPaBHCHUSM.

Jnddepennmanbapie ypaBHEHHUS ¢ Pa3deIIOIIUMICS ITepeMeHHBIMH.

OO01mye 1 YacTHBIC PEIICHUSL.

OnHoponHble quddepeHIHATLHBIC YPABHEHHUS TIEPBOT0 MOPSIIKA.

N R|W|N|—

JlvHeliHbIe OMHOPOIHBIC YPABHEHHS BTOPOTO MOPSIKA ¢ TIOCTOSHHBIME KO3 PHIIEHTAMH.

NSIENSI1 1 S]] 8}

JlaGopatopHbie pabOTHI

IIpakTuyeckue 3aHATUSL
Pemenne nuddepeHnmanbHbIX ypaBHEHNH ¢ pa3aessIIOIIIMHUCS IEPEMEHHBIMH.
Pemennie opHopoaHbIX I depeHInaTbHbIX YpaBHEHUH.

KonTtponpHbIe paboThI




CamocrosTenbHast paboTa 00yJaromuxcst 2
Pemenue muddepeHnmaabHbIX ypaBHEHUH | mopsiaka.
Tema 1.3. CopepxaHrie y1eOHOro MaTepraia 1
Pannr 1 Yucnosble psabL.
OK 14,9 2 | CXomuMOCThb ¥ PACXOAMMOCTh YHCIOBBIX PSJIOB. 2
K 3.1;3.3 3 | HpusHak cxomumoctH Jamambepa. 2
4 | 3HakomepeMeHHBIC PSIJIBL. 2
5 | AOGcoitoTHas M YCIIOBHAS CXOIMMOCTD PSITOB. 2
6 DYHKIMOHAIBHBIE PSIJIBL. 2
7 CreneHHbIC PSIbL. 2
8 | Paznoxenwue sneMeHTapHBIX (GYHKIMKA B psag MaknapeHa.
JlaGopatopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
Onpenenenre CXOMUMOCTH PSIOB 0 npu3HaKy JlamamOepa.
OnpeneneHre CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSIOB.
KoHTponbHbIE PaboThI N
CamocrosTenbHas pabota 00yJarommxcs 2
PenieHre NpuMepoB Ha MpUMEHEeHUe npu3Haka Jlanamoepa.
Paznen 2. 9
KomiuiekcHble yncia
Tem 2.1. Copep:xaHre yaeOHOro MaTepHaia 1
KoMmiekcHbIe Yuc/ia B 1 | JeicTBHs HaJl KOMIUIEKCHBIMM YHCIIAMM B anreOpandeckon Gopme. 2
ajredpanveckoii popme 2 | T'eoMeTpUUYECcKOe N300pakKEHNE KOMILIEKCHBIX YKMCETL. 2
OK1-3,5,9 3 CTeneHr MHUMOM €IUHULIBI. 2
MK 2.4;3.2; 3.3 JlaGopaTopHbIe PaGOThI -
[IpakTHyeckue 3aHATHS 2
JleficTBYsI Hal KOMILUIEKCHBIMU YHCIaMU B anreOpandeckoi popme
KonTtponbHbIe paboThHI -
CamocrosrenbHas padoTa 00yJarommxcst 2
PeliieHre npuMepoB ¢ KOMIUIEKCHBIMH YHCIIAMHU B aJireOpandeckoi hopme.
Tema 2.2 CojepxkaHue yueOHOro MaTepuana 1
KoMIjieKCHBIE YHCIa B 1 | Tpuronomerpuyeckas opMa KOMIIEKCHOTO YHCIA. 2
TPUTOHOMeETPUYecKoil opme JIabopaTopHBIE PabOTHI -
OK 1- TTpaKTHYeCKUe 3aHATUS -
K 24 KOHTpPOJTbHEIE PaGOTHI -
CamocrosTenbHas paboTa 00yJarommxcs
PelireHre mpuMepoB ¢ KOMIUIEKCHBIMU YHCIIAMHU B TPHTOHOMETPUIECKOM (opme.
Tema 2.3 Cojaepxanue yaeOHOTO MaTepHaia. 1 2
Ioka3zarenbHas popma 1 | IokasaTensHas hopMa KOMIIEKCHOTO YHCIa 2
KOMILIEKCHOI0 Y CJIa JlaboparopHbie pabOTHI -
OK 1-3 [TpaKTHYECKHUE 3aHATHS -
KoHTponbHBIEe paboThI -
CamocTtosiTenbHas paboTa 00yJaronuX cs -
Pasgen 3. DineMeHTHI JTHHEITHOMH 15
anreopol
Tema 3.1. Conepxanne yueOHOT0 MaTepHaia
Marpuupl, onpeaenaureau Martpuy | 1 Martpuiipl, oniepauyy HaJ HUMH. 1 2
OK 1-3 2 Onpenenureny MaTpULl, MX BRIYUCIEHHE. 2




JlaGopaTopHbie pabOTHI

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

KonTponpHEBIe paboThI

CamocrosTenbHasi pabota 00yJaronmx cs
BeruncrnieHue onpeenuTeneii MaTpuiL.

Tema 3.2. CopepxaHrie yueOHOro MaTepraia
Oo0paTnas MaTpUIa 1 | O6paTHas MaTpuua. 2
OK 1-4 JlabopaTopHbIe paboThI
IIK 2.4; 3.15 3.2;3.3 [IpakTnyeckue 3aHATHS
BrIunciienre 00paTHBIX MATPHIL
KoHTposbHbIe paboThI
CaMocTosiTeNbHas paboTa 00yJarOIIUXCsl
Tema 3.3. Conep:kaHrie yaeOHOro MaTepHraa.
CucremMbl JTUHEHHBIX YPAaBHEHU 1 [ Pemenve cucTeM JIMHEHHBIX YpaBHEHHH MaTPHMUHEIM METOIOM. 2
OK1-3,6 JlabopaTopHbIe pabOTHI
1K 2.4; 3.3 IIpakTuueckue 3aHATHA
PelieHye cucTeM JIMHEMHBIX YPaBHEHUN MAaTPUYHBIM METOMIOM.
KoHTponbHbIE PabOoTHI
CamocrosTenbHas pabota 00yJarommxcs
PerieHue cucteM JIMHEHHBIX YPaBHEHU MaTPUUHBIM METOJIOM.
Paznen 4. OcHOBBI TUCKPETHOM
MaTeMATHKH
Tema 4.1. CojepxkaHue yueOHOro Marepuana
MHoskecTBa M OTHOILICHUS. 1 DJyieMeHThl 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
K 2.4; 3.3 5 | OTHoLIEHHS. 2
6 | CpoiicTBa OTHOIICHHUH. 2
JlaGopatopHbie pabOTHI
IIpakTudeckue 3aHsATHs
KonTtponbHbIe paboTHI
CamocrosTenbHas paboTa 00yJarommxcs
Pemenne npuMepoB Ha IPUMEHEHHE CBOMCTB OIlepariii HaJl MHO)XKECTBAMH.
Pa3nen 5. OcHoBbI TEOpUH
BEPOSITHOCTEH U MaTeMaTH4eCKOM
CTATUCTHKHU
Tema 5.1. CoxepkaHuie y9eOHOro MaTepraia
OcCHOBBI TEOPHU BEPOSITHOCTEH 1 [loHsiTHE COOBITHS M BEPOSITHOCTH COOBITHSL. 2
OK 1-5 2 JIOCTOBEPHBIE M HEBO3MOXKHEIE COOBITHSL. 2
MK 2.4;3.2; 3.3 3 | Knaccuueckoe onpesieneHne BepOsITHOCTEIN. 2
4 Teopema CIIOKEHHUST BEPOATHOCTEH. 2
5 TeopemMa YMHOXEHHUSI BEPOSTHOCTEH. 2

JlaGopatopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtponpHbIe paboThI




CamocrosTenbHas paboTa 00yJaronuxcs 2
PerreHne npuMepoB 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 HenpepblBHAS Cl1y4YaiiHble BETMYUHBL. 2
OK 1-5 3 | 3axoH pacnpenenenus AMCKPETHON BEIUUYHHBL. 2
IIK 3.3 JlaGopaTopHbie pabOTHI -
[IpakTHyeckue 3aHATHS
[IprMeHeHre 3aKOHA paclpeelieHHs] TUCKPETHOH BEJTMYUHEI.
KoHTpospHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXcs -
Tema 5.3. Copep:xaHre yaeOHOro MaTepraia 1
MaremaTuyeckoe OKuJaHUe U 1 MaremaTHuecKoe OKHIaHue JUCKPETHOMN cydyailHOW BEITMUMHBIL. 2
AMCHEPCHUsE CAYYAHHON BeIMYMHBL | 2 | JlucriepcHs CIYyJaiiHOM BETMYUHBL. 2
OK 1-3,7 3 | CpenHee xBagpaTHYHOE OTKIOHEHHE CITYYailHON BEITHYHHEL 2
1K 3.3 JlabopatopHbie pabOTHI N
[IpakTryuecKue 3aHsATUs -
KoHTponbHbIE PaboThI R
CaMocrosiTeNbHas paboTa 00yJaroIuXCs
Paznes 6. MatemaTu4yeckue MeTOIbI 3
peleHust NPUKJIATHBIX 321249 B
obs1acTu npogeccuoHaTbHOM
JAeTeJIbHOCTH
Tema 6.1. CojepxkaHue yueOHOro Marepuana 1
MaremaTnueckne MeToabl pemieHusi | 1 | Pelenue nmpukiajgHbIX 3a1a4 B 061acTy NpodeccHoHaNbHON JIeATeNbHOCTH. 2
NPUKJIAJIHBIX 3a1a4 B 00J1aCTH I[a6opaTopHHe pa6oT],1 -
npogecCHOHATLHOM AeATENLHOCTH | [TpakTUYECKUE 3aHATUS N
OK 1-9 KonTtponbHbIe paboThHI -
MK 2.4; 3.1;3.3 CamocrosiTenbHast pabota 00yJarommuX cs 2
PelieHne nMpUKIIaHbIX 3a/1a4 B 001acTU IPOheCCHOHATBHOM A TebHOCTH.
KoncyapTanus 2
Bcero: 72

J171s XapaKTepUCTUKH YPOBHSI OCBOCHHS yueOHOT0 MaTepHalia UCIOIb3YIOTCS CIeAYIoNIne 0003HAUCHHUS:

1 — o3HaKOMUTENIBHBIHN (Y3HABAaHUE PaHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoIyKTUBHBIN (BHIMIOJIHEHHUE JAESITEILHOCTH MO 00pasily, MHCTPYKIIUU WUJIH MO PYKOBOJCTBOM);

3 — IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE ICATEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).

10



3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus y4eOHOM jnuUCHMIUIMHBI TpeOyeT Haiauyusg ydeOHOro KaOuHeTa
MaTE€MaTUKH.

O6opynoBanue yueOHOro kaOWHETa: - TOCAJAOYHBIE MeECTa IO KOJUYECTBY
oOyyJarommxcs;

- pabouee MecTo MmpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HaIJISIHbIX TocoOuit «MareMaTukay;

- 00bEMHBIE MOJIENIN TEOMETPUUYECKUX DUTYD;

- IJTAKaThI IO TEMaM;

- KJIACCHAs 10CKa;

- cTeyutax / mKad as XpaHeHus y4eOHO-HAIIISIIHBIX MaTepUaioB U MOJIENEH.

TexHuyeckue CpeacCTBa O6yIICHI/I$II KOMIIBIOTCP C JIMICH3UMOHHBIM IIPOTrPaMMHBIM

O6CCHG‘I€HI/I€M; MyHBTHMeHHﬁHBIﬁ IMPOCKTOP, IKpaH / HHTCPAKTUBHAA JOCKA.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenr  pexkoMeHayemMbIX  y4eOHbIX  HW3aaHuil, VHTepHeT-pecypcos,
JAOINOJHUTEJIbHOMN JIUTEPATYPHI

OcHoBHas IHUTEpaTypa:

Ne
/11

Hcrounuk

1

bammakos M.M. Matematuka: anredpa u Hauajga MaTeMaTHIYECKOTO
aHaju3a, TeOMETPHs: YICOHUK JIJIS CTYH. YUpPESXKACHUH cpel. mpod.
oOpasoBanusl. - 4-¢ u3x., crep. / M.M.bammakos. - Mocksa: UL

"Axanemus", 2017. - 256 c¢. — ISBN 978-5-4468-5988-7. — TekcrT :
HENOCPEICTBCHHBIN.

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

Bricmias maTeMaTrka : y9eOHUK U MMPAKTUKYM JIJIST CPETHETO
npodeccuoHaabHOro oopasosanus / M. b. XpurryHosa [u ap.] ; moa obmieit
penakuueid M. b. XpunyHnosoii, . 1. I{piranok. — MockBa : M3gatenbCcTBO
FOpaiit, 2020. — 472 c. — (IIpodeccuonanbHoe oOpazoBaHue). —

ISBN 978-5-534-01497-6. — Texcr : anekTponHsbiii // ObC KOpaitt [cailT].
— URL: (mara oOparieHus:
01.06.2020).

JlononHUTENbHAS TUTEPATYpA:

No | UcTounnk
n/n
4 boromonos H.B. Ilpaktnueckue 3ansarus nmo matemaruke. B 2-x u. Yacts 1.:
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https://www.biblio-online.ru/bcode/452694

yueOHoe nocooue mist CIIO / H.B.boromonos. — 11-e u3z., nepepad. u
non. — Mockasa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccronanbaoe
oOpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEnocpe1CTBEHHBIH.

boromonos H.B. IIpaktnueckue 3anatus no marematuke. B 2-x 4. Yacts 2. :
yueonoe nocooue aist CIIO / H.B.boromonos. — 11-e u3z., nepepad. u gor.
— Mockaa : Opaiit, 2019. — 251 c. (Cepus : [Ipodeccuonanbuoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEnocpe1CTBEHHBIH.

Hopogeesa, A. B. Marematuka : y4eOHUK JIJIsI CPETHETO
npodeccuonaabHoro oopaszosanus / A. B. Jlopodeea. — 3-e uzz., nmepepao.
u non. — Mocksa : U3narensctrBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanpuoe odpazopanue). — ISBN 978-5-534-03697-8. — Tekct
: anexktponHbIi // DBC FOpaiit [caiit]. — URL:

(mara o6pamenust: 01.01.2020).

Hopogeesa, A. B. Marematuka. COOpHUK 3aJ1a4 : y4€OHO-IPAKTUYECKOE
mocooue JJIs CpeaHEro MpodecCHOHAIBPHOTO 00pa30BaHus /
A. B. lopodeeBa. — 2-e¢ u3a. — Mocksa : UznarensctBo FOpaiit, 2020. —
176 c. — (ITpodeccuonansuoe oopazoBanne). — ISBN 978-5-534-08796-3.
— Texkct : anexrponssii // DBC KOpaiir [caiit]. — URL:

(mara ob6pamenus: 01.06.2020).

NudopmalrimoHHbie 2IeKTPOHHO-00pa30BaTeNbHbIE PECYPCHI:

No | UcTounuk

/1

1 DOnekTpoHHas oubnuoreuHas cucrema «bubdmuoTex. M3aaTenscTBo KV »
https://mgri-rggru.bibliotech.ru

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

3 OnexkTpoHHO-0MOMMoTeunass cucrtema elibrary» /  IIpaBooOnagaTens:
O6miecTBO ¢ orpaHn4YeHHON 0TBETCTBEHHOCTHI0O «PYHDb» (RU)
https://elibrary.ru

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

online.ru

[lepuonnueckue n3naHus:

EcTecTBeHHBIC M TEXHUYECKHE HAYKH : Hayd. )KypHaa /T pex. A. 5.
XaBkuH. — Mocksa : 00O "UzparenpctBo "CoytHukt", 2002 — .—

I Beixoaut 12 pa3 B roa. — ISBN neuaTtHo# Bepcuu 1684 — 2626. — Tekcer :
HENOCPEICTBCHHBIM.
BECTHHUK BOPOHEXCKOI'O 'OCYAJAPCTBEHHOI'O

5 YHUBEPCUTETA. CEPUA : DUSUKA. MATEMATUKA : HaydHbII

KypHaIl / yupenaurtelb : BopoHEKCKU roCy1apCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Ywucno BeityckoB B roa: 4. — ISSN nevartHoii
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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

Bepcuu: 1609-0705. — Texcer : anexktponnbit // DBC elibrary [caiit]. — URL
: https : //elibrary.ru (nata o6pamenus: 01.06.2020)

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACLUTLINHBI

KOHTpOHL 151 OII€HKa

pe3ybTaToB

OCBOEHMSI  y4yeOHOM

JUCIIHUITIINHEBI

OCYIIECTBIISIETCS MPENoAaBaTesieM B IIpoLecce MPOBEASHUS MPAKTUYECKUX 3aHITUH
1 1a00opaTopHbIX paboT, TECTUPOBaHHUS, a TAK)Ke BBIMOJHEHUS OO0YYarOUIMMHCS
UHIUBUAYaJbHBIX 3a/JaHUH, IPOEKTOB, UCCIIEJOBAHUM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMeHMSs1)

®opMbI H MeTO/IbI KOHTPOJISI H OLleHKH
pPe3yJIbTATOB 00y4eHusI

OcBoeHHbIE YMEHHUA:

- peluaTh IpHKJIaIHbIE 3a/1a4H B
obacT npodeccHoHaIbHOM
JIeSITEJIbHOCTH.

DKcnepTHas OLEHKa BBIMOJIHEHUS IPAKTHYECKOM
pabotel. KonTponbHas paboTa.

DKcnepTHas OIIEHKa BBIMOJIHEHHS CAaMOCTOSTENIbHOM
pabotsl. JluddepeHunpoBaHHbIi 3a4eT.

YcBoeHHbIE 3HAHHA:

- 3HAQYCHHUEC MAaTCMaTHKH B

DKCIepTHast OIIeHKa BBITIOJIHEHUS TIPAKTHYECKOM
pabotel. KonTponpHas padora.

DKcrepTHas OIIEHKa BBITIOJIHEHHS CAMOCTOSATEBLHOM
pabotsl. JluddhepeHnrpoBaHHbI 3a9€T.

pohecCHOHATLHOM
JESITeTbHOCTH U IIPU OCBOCHUHU
JILICCS:

- OCHOBHBIE MaTE€MaTHYECKHE METOIbl
pellieHUs NPUKJIAJHBIX 3a7a4 B
obnactu npodeccHoHaTbHOR
JesITeTbHOCTH;

DKcnepTHast OLIEHKA BBIITOJIHEHUS IPaKTHYECKOM
pabotel. KoHTposbHas padoTa.

DKcnepTHas OIIeHKA BBITIOJIHEHUS] CaMOCTOSTETIbHOM
pa6otsl. JluddepeHnnpoBanHblii 3a4er.

- OCHOBHBIE TIOHSITUSI U METO/IbI
MaTeMaTHYeCKOro aHallu3a,
JMHEHHOHU anreOpsbl, TEOPUH
KOMIUIEKCHBIX YHCEJl, TEOPHH
BEPOSITHOCTEN U
MaTeMaTHYeCKON CTATUCTUKH;

DKCIepTHas OIIeHKa BBITIOJIHEHHS TIPAKTHYECKOM

pabotsl. KontponsHas pabora.

DKcrnepTHasi OIEHKa BBITIOJTHEHUSI CAMOCTOSTEILHOM
paboThI.

JuddepeHnmpoBaHHbBIN 3a4eT.

- OCHOBBI HHTErPATHHOTO U
(G epeHIHATBHOTO HCUHCIICHHS.

DKCrepTHas OLIeHKa BBITIOJIHEHUS TIPAKTHYECKO#H
pabotsl. KonTponbsHas pabora.

DKcIepTHAs OLIEHKA BHIMOTHEHUS CAaMOCTOSI TEIbHON
pabotsl. JluddepeHnmpoBanHbIii 3a4eT.

Pa3paboTuyuku:

COD® MI'PU npernojaBaTesb W H.C. I'aBprouikuna
F&

CO® MI'PU npernojaBaresb g ]y/n/ [".H. 3ybxoBa
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JKCnepThl:

CTU HUTY MUCuC

JOLIEHT, KaHAUIaT
TEXHUYECKUX HAYK %HO.C. Kpasuosa

(MecTo paboThI)

CO® MI'PH

(3aHMMaemas I0JDKHOCTD) (ommucnlunnumansi,
bamuus)

npenoaaBaTeslb MaTEMAaTUKU

¥ MHQOPMATHKH %gvl" H.®enopoga

(MecTo paboThI)

(3aHMMaeMast I0JKHOCTS ) '(nonnncs,uﬂnunanbl,
bamuus)
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3KCIEPTHOE 3AKJIOYEHUE

Ha pabouyio MporpaMmy AUCUMIUTHHBI «MaremMaTuka» Mo CHelHalbHOCTH:

21.02.12 TexHOI0THS H TeXHHKA pPa3BeKH MeCTOPOXKIeHHH NMOJIe3HBIX HCKOMAaeMBbIX.

Paspaborunku — 3ybkoBa ['animna HukonaeBna u ['aBpromkuna Haranus CepreeBHa, npenogaBaTeiu
CTapoocKoIbCKOTO ¢unnana (¢enepasbHOr0O TrOCYJApCTBEHHOr0 OIODKETHOTO 00pa30BaTeIbHOTO
yupex/eHus Boicmiero obpazoBaHusi «Poccuiickuii rocyapcTBeHHBIH reoioropa3BelouHbIi YHUBEPCUTET
umenu Cepro OpKOHUKUA3EY.

Paboy4as nmporpamMma coCTOUT U3: macnopTta paboyeii mporpaMMbl y4eOHOM AUCUUIUTMHEL; CTPYKTYPHI U
NPUMEPHOI0 COJEPXKaHUA yueOHOMH NUCIMIUIMHBL, YCIOBUI peanu3alui yueOHOM JUCIMIUTAHBI, KOHTPOJIS U
OLIEHKH pe3yJIbTaTOB OCBOEHHS Y4eOHOM NUCLUIUTHHEI.

B paboueit nporpamMmme 0603Ha4€eHbI 331241 U LieJIU y4eOHOM AUCIMIUIMHBI, pEKOMEHyeMoe
KOJIMYECTBO 9acoB (14 cnenuansHocTy 21.02.12) npenycMoTpeHHOE MaKCMMallbHOW y4eOHOM Harpy3Kkoit
obyuatorerocst 72 yaca, B TOM 4HCJIE:

00s3aTenpHOM ayIMTOpHOM y4eOHOM Harpy3ku obyyaromerocs 48 4acos;

CaMOCTOATENIbHOM paboThI/KOHCYIbTalMKH 0Oyyaromerocs 22/2 Jaca.

ConeprkaHue QUCIMIUIMHBI COOTBETCTBYET TPEOOBAHUAM K 3HAHUAM U yMeHusiM cornacHo ITTICC3 nmo

crnenManbHOcTH M opmupyeMsiM KommereHimsaM cornacHo ®I'OC CIIO. B paGoueit  mporpamme
OTpa)keHBI TeMaTuyeckue paszensl: Paznen 1. Marematudeckuit ananus: Tema 1.1. IuddepenuunansHoe u
UHTErpajbHOe HcuHcieHue; TeMa 1.2. O6bikHOBeHHbIe AU depeHIUaTbHble ypaBHeHus;, Tema 1.3. Pssl.
Paznen 2.KommnekcHsle uucna: Tema 2.1.
KommiexcHsle uncna B anrebpandeckoit popme; Tema 2.2. KoMIUuleKCHBIE YKcClia B TPHTOHOMETPUYECKON
dopme; Tema 2.3. Tloka3arensHas GpopMa KOMILIEKCHOro 4ucia. Pasmen 3. DrneMeHTsI JMHENHHOM anre6phi:
Tema 3.1. Marpuuel, onpenenurend Matpui; Tema 3.2.06patHas Matpuna; Tema 3.3. CHCTEMBI JTMHEHHBIX
ypaBHeHuil. Pasznen 4. OcHoOBBI auckpeTHO# MaTeMaTuku: Tema 4.1. MHoxecTBa 1 oTHOoweHus. CBoiicTBa
otHomieHni. Onepauuu Haa MHOXecTBaMH. Paszen 5. OCHOBBI TEOpHH BEPOSTHOCTEH M MaTeMaTHYECKOM
cratucTuku: Tema 5.1. OcHOBBI Teopuu BeposTHOcTed; Tema 5.2. CnydaiiHas BenuuuHa, ee (GyHKUHS
pacnpeziesnienus; TeMa 5.3. MaremaTtudeckoe OXWJaHHE W JUCTIEPCHs Cly4aiHOW BenuuuHbl. Pasznen 6.
MaremaTuveckue METOIBI PEIIEHUs PUKIAJHBIX 3a/1a4 B 00JIaCTH MPO(eCCHOHAIBHOM JeATEIbHOCTH: TeMa
6.1. MaremMaTH4ecKHe METOIbI pPeIleHUs IPUKIAJHBIX 3a/1a4 B 00J1aCTH MPO()eCCHOHATBHOM IeITeIbHOCTH.

VYpoBHM OCBOeHHs y4eGHOro Marepuajia COOTBETCTBYIOT €ro COAEPKAHHMI0O W 3HAYMMOCTH JUIs
(dopmupoBanus 3HaHu#, yMmenuii, OK u I1K. :

@opMbl M METOABl KOHTPOJIS M OLEHKH  COOTBETCTBYIOT pe3yJbraraM OOydYeHus, B T.4.
Npo(ecCHOHAIBHBIM U O0IIMM KOMIIETEHIHAM.

Crucok y4eOHBIX M3JaHHH CONEPXKUT JIUTepaTypy M VIHTEpHET MCTOYHMKH, MO3BOJISIOIIME OCBOMTH
coJiepxaHue y4eOHOH UCUHUIUIMHBI B MIOJTHOM oOBbeMe.

Pa6Gouas mporpaMMa moxer ObITh peKOMEHIOBaHA Ui NPHMEHEHHS B y4eOHOM mpouecce I
cnenranbHOCTH 21.02.12 TexHo/10rHs H TEXHHKA pa3BeAKH MeCTOPOKAECHHIH NMOJIe3HbIX HCKONMAEMbIX.

DKCIepr: O.C.Kpasuosa W
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CTW HUTY "MUCuC"
Moanuce 3aBepsio
HauansHuK oTaena kaapos
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