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1. IACIIOPT PABOYEH ITPOI'PAMMBbBI YYEBHOM JJUCIUILINHBI
MATEMATUKA

1.1. Ob61acTh NpMeHeHUs1 pado4yeil MPOrpaMMbl

PaGouass mporpamma oOieo0pa3oBaTebHOM  Y4EOHOM  TUCIUIUIMHBI
«MareMaTrKay NpeIHa3HAuYCHA I H3YYCHHSI MAaTEMATHKHA B MMPOPECCHOHATBHBIX
00pa30BaTEIbHBIX OpPraHU3AIUAX, PEATU3YIOMINX 00pa30BaTEIBHYIO MPOTPAMMY
cpeaHero  obmiero  oOpa3oBaHuMs B Mpelesiax  OCBOCHUSI ~ OCHOBHOM
npodeccuoHanbHol oOpaszoBaTenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO
o0miero o0pa3oBaHUs TPU TOJATOTOBKE CHEIMATUCTOB CPEIHEr0 3BEHA II0
CHEIHATbHOCTHU :

21.02.04 3emJiieycTpoiicTBO

1.2. MecTo y4eOHOH MTHCHHUIUVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIEeNMAJTUCTOB CPe/IHEr0 3BeHA:

YyeOHast  jaucnuiuinHa — «MaTemaTuka»  SBIAETCS  YyYEOHBIM  MPEIMETOM
oOs3aTenbHON TpenMeTHON obOmactu «Matematuku U uH@opmatukny DPIrOC
CpeaHero oo01Iero 0opa3oBaHus.

B mnpodeccuonanbHbIXx 00pa3oBaTeBHBIX OPTraHU3AMMAX, PEATU3YIONTUX
o0pa3oBaTeIbHYIO TMPOrpaMMy cpeaHero oOmero oOpa3oBaHUs B Ipeaeax
OCBOCHHMS MPOTPaMMBbl MOJATOTOBKHU creruanuctoB cpeaHero 3BeHa (IIIICC3) na
0aze OCHOBHOTO oOmIero oOpa3oBaHusA, ydeOHas AUCIUILIMHA «MaTtemaTuka
U3y4aeTcs B 0011e00pa30oBaTeIbHOM IHKIIE.

1.3. Heau u 3agaum y4eOHOM MUCUMILUIMHBI — TPeOOBaHMS K pe3yJbTaTaM
OCBOCHMS Y4eOHOM TUCHUIINHBI:

Conepxanue nporpamMmmbl «MaTemaTuKa) HANpaBI€HO Ha JOCTHXKEHUE
CIIEAYIOLIUX Ueeu:
* obecnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaxX CTAHOBJICHHUSI MAaTEMaTUKH;
» o0ecreyenne CGHOPMHUPOBAHHOCTH  JIOTHUYECKOTO, aITOPUTMUYECKOTO U
MaTeMaTU4YEeCKOI0 MBIIIJICHNUS,
* obOecrieueHue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOJTYyUYEHHBIC 3HAHUS TIPH
pEelIEHNU Pa3JINYHbIX 33]1a4;
» oOecrieueHrne C(OPMHUPOBAHHOCTH TPEACTABICHUA O MaTEMaTHKE KaK YacTH
00IIEeYeIOBEYECKON KYJIbTYPhl, YHHUBEPCATHHOM SI3BIKE HAYKH, TMO3BOJISIOIIEM
OMUCHIBATh U U3y4YaTh pealibHbIC MPOIECCHI U SBJICHMUS.

OcBoeHnne  conaepxkaHuss  ydyeOHOM  aucHMIUIMHBL  «MaremaTukay
o0ecrnieunBaeT JOCTHXKEHUE CTYJAECHTAMHU CIEIYIOIIUX pPe3)ibmamaog:
* TUYHOCHIHDIX:



—c(OpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHKE KaK YHHBEPCATBLHOM SI3BIKE
HAyK{, CPEJCTBE MOJICTUPOBAHUS SBJICHWA W TPOIECCOB, HACAX U METOJax
MaTeMaTHKH;

—MOHUMAaHWE 3HAYMMOCTH MATEMAaTHKH JUIsl HAyYHO-TEXHHUYECKOTO Tporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHS K MaTEMaTHKE KaK K YacTH OOIIEUEIOBEUCCKOM
KyJbTYphl 4Ye€pe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHS MaTEMaTHKH, JBOJIOIHMCH
MaTeMaTHYECKUX UJICH;

—pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO  BOOOpaKCHHS,
ANTOPUTMHUYECKON KYJBTYPhI, KPHTHYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM
ISt Oyaymied mpogeCcCHOHAIBHON IEATeILHOCTH, IS TPOAOHKCHHUS 00pa30BaHMSI
U caM0o0Opa3oBaHus;

—OBJIQJICHUC MATEMAaTUYCCKUMU 3HAHUSAMU W YMEHUSAMH, HEOOXOJWMBIMH B
MOBCCJTHCBHOW  JKM3HHM, JUII OCBOCHHMSI CMEXKHBIX €CTECTBCHHO-HAayYHBIX
JUCIUIUIMH W JUCHUIUIMH  NMPOQPECCHOHAIBHOTO IHKJIA, JJIS  MOJYYCHHS
oOpazoBaHus B 00JIACTSIX, HE TPEOYIOIMX YrIyOJEeHHOW MaTeMaTUYeCKOM
IOJITOTOBKH;

—T'OTOBHOCTbH M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, Ha
NPOTSHKEHUW BCEW JKWU3HHM, CO3HATCIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEITHOW NpOo(hEeCCHOHATBHOW M OOIICCTBEHHOM
NESATEITBHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKOW M OTBETCTBEHHOM
NEeSITEbHOCTH;

—TOTOBHOCTh K KOJIJIEKTUBHOM paloTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
oOpa3zoBaTeiabHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIEeN0BaTEIbCKOM,
IPOEKTHON U APYTUX BUJAX JESITEIbHOCTH;

—OTHOIIIEHHE K MPOo(eCCUOHATBHOM NEATETbHOCTH KaK BO3MOXKHOCTH y4acTUS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX, OOIIEHAIMOHAIBHBIX
pooeM;

> MemanpeomMenHuIX:

—YMEHHE CaMOCTOATENIbHO OMPENENATh eI ACSTEIbHOCTH U COCTABIATH IJIAHBI
NEeATEeIbHOCTH; CaMOCTOSITEIBLHO OCYIIECTBIISTH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATH [IEATEIIBHOCTh; MCIOJb30BAaTh BCE BO3MOXKHBIE PECYpChl JIS
JOCTKEHUSI TIOCTABIICHHBIX IIEJIEM W peanu3alid IUIAHOB JIESITEIIbHOCTH;
BBIOMPATH YCTICIIHBIE CTPATETUHU B PA3TUYHBIX CUTYAIIUAX;

— YMEHUE NMPOAYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
JESTENHbHOCTH, YUYWTHIBATH TO3WUIMU JPYTHMX YYaCTHUKOB JICSITEIBHOCTH,
s dexTuBHO pazpemaTh KOHMIUKTHI;

— BJIaJICHHEC HaBBIKAMHU TIO3HABATEIBHOW, YYE€OHO-MCCIIENOBATEIBCKOH U
MPOCKTHOW JESATEIBHOCTH, HABBIKAMHU Pa3pelIeHUs TPOOJIeM; CIIOCOOHOCTh
TOTOBHOCTh K CAMOCTOSITEJIBHOMY MOUCKY METOJ/IOB PEIICHUS IPAKTUYECKUX 3a]1ay,
MPUMEHEHUIO PA3TMYHBIX METOIOB TTO3HAHUS,

— TOTOBHOCTh W CIOCOOHOCTh K  CaMOCTOSITEIbHON UH(OPMAIMOHHO-
MO3HABATEILHON JIEATETLHOCTH, BKIIOUAs YMEHHE OPUEHTHPOBATHCS B PA3TUIHBIX



UCTOYHHUKAX MHPOpMALMM, KPUTUYECKH OLIEHHBAaTh U HHTEPIPETUPOBATH
MH(OpMAIHIO, TOJYYaeMYI0 U3 PA3IMYHbIX UICTOYHUKOB;

— BJIQZICHUE SI3BIKOBBIMU CPEICTBAMM: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIararhb
CBOIO TOYKY 3pEHUS, UCII0JI30BATh aICKBATHBIE A3BIKOBBIC CPEICTBA;

— BJIaJICHUE HaBbIKAMH MO3HABATEIBLHON pe(IIEKCUU KaK OCO3HAHUS COBEPILIAEMbIX
NEUCTBUHA U MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, T'PAHULL
CBOEr0 3HAHWsA W HE3HAHWs, HOBBIX IIO3HABATEJIBHBIX 3aJa4 U CPEACTB Ul HX
JNOCTVKECHUS;

— 1IeJICYCTPEMJIEHHOCTh B TIOMCKAX M MPHUHATUU PELICHHUI, COOOPa3UTENbHOCTD U
UHTYULIMSI, Pa3BUTOCTb TMPOCTPAHCTBEHHBIX MPEJCTaBICHHUH; CIHOCOOHOCTh
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MHUPA;

* NPEOMEMHbBIX:
— c¢OpMUPOBAHHOCTH MIPEACTABICHUM O MAaTEMATUKE KaK YaCTH MUPOBOM
KyJIbTYpPbl 1 MECTE MAaTEMATUKU B COBPEMEHHOM ITUBHIIU3AIINHU, CITIOCO0aX
ONHUCAHMS ABJICHUN peajlbHOIO MHUPa HA MAaTEMaTUYECKOM SI3bIKE;
— c(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MaTEeMaTHUUYECKUX TOHATHUAX Kak
BAKHEHIIINX MATEMATUYECKUX MOJENAX, IMO3BOJISIONIMX OMUCHIBATh W HU3ydaTh
pasHble MPOLECChl M SBJICHUS, TMOHUMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOIO
MOCTPOEHHUS MAaTEeMaTUUECKUX TEOPHId;
— BJIAJICHHE METOJaMM J0Ka3aTEIbCTB M aJrOPUTMOB pPEUIEHUS, YMEHHUE HUX
IPUMEHATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIICHHS B XO€ PEIICHUS 3a/1a4;
— BIIQJICHHE CTAHJAPTHBIMU  [PUEMAMHU  PEIICHUS  PALUOHAIBHBIX U
UPPALMOHAIIBHBIX, OKA3aTENIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI
U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAaHUE IOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM YHUCJE JJIsI TOMCKA MYTH PELICHUS M WUIKOCTPAlUU PEUICHUsS YPaBHEHUN U
HEPaBEHCTB;
— c(hOpMUPOBAHHOCTD MPEACTABICHU 00 OCHOBHBIX MOHSATUSAX MAaTEMaTHYECKOTO
aHajgu3a M HUX CBOWCTBax, BJAJECHUE YMEHUEM XapaKTE€pPU30BaTh IIOBEJACHUE
(GyHKIIMH, WCMONIb30BAaHUE TIONYYCHHBIX 3HAHMM [JI ONUCAaHUS U aHalu3a
peaJIbHBIX 3aBUCUMOCTEN;
— BJAQJACHHUE OCHOBHBIMU IMOHATUAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
T€OMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAaX; CHOPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh TeoMeTpudecKkue (GUTYyphl Ha UYepTeKax, MOJEISAX M B peaJbHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBOMCTB reoMeTpuueckux puryp u dhopmyn s
pEILICHUsI TEOMETPUUECKHX 3a/1a4 U 33/1a4 C MPAKTUYECKHUM COJIEPKaHUEM;
— c(opMUPOBAaHHOCTh TPENCTABICHUN O TMpoIleccax W SBICHUSIX, WMEIOIINX
BEPOATHOCTHBIN XapaKTEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE,
OCHOBHBIX INOHATHUSAX JJIEMEHTAPHOU TEOPUU BEPOATHOCTEW; YMEHUW HAXOAUTH U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTHICCKUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKU CITyYalHbIX BEJIUYHH;
— BJIQJICHUE HABBIKAMHU HCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM IpH
peLIeHUY 3a1ay.

B pamkax ocBoeHuss ~y4eOHOM  OMCHUIUIMHBI — «MaremaTuka» 10
criequanpHOoCcTsIM:  21.02.10 l'eosmoruss u pas3Benka HEPTIHBIX U Ta30BbIX
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MectopoxkaeHnit , 15.02.03 Texnuueckas sKCIuUTyaTalusl THIPABINYECKUX MAIUH,
TUAPONPUBOJOB U ruaponHeBMoaBTomMaTuku, 21.02.11 I'eopusnueckue MeToasl
MOMCKOB M PAa3BEIKHM MECTOPOXKIACHUN TMOJE3HbIX HCKOMAEMBbIX, y CTYACHTOB
(opmupyrorcs cienyomue 00mme KOMIEeTeHIMHU

Kon HaumenoBaHue pe3yabTara 00yueHust
OK1 [TorumaTrh CyImHOCTP W CONMAIBHYIO 3HAYUMOCTH CBOCH Oymymiei
npodeccuu, MPOSBIATH K HEH YCTONYMBBINA HHTEpEC
OK 3 [IpyHuMaTh perieHrs B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYALUSX U HECTH

3a HUX OTBETCTBCHHOCTbD

OK 4 OcyuiecTBiATh MOUCK U HCIOJIb30BaHHWE WH(pOpMaluu, HEOOXOAUMOMN s
3¢ ()EKTUBHOTO BBIMOTHEHUS MTPOPECCHOHANBHBIX 3a7a4, MPO(HeCcCHOHATBHOTO
Y JINYHOCTHOTO Pa3BUTHS

OK 6 Paborate B komiekTuBe M KoMmaHze, 3((EeKTUBHO OOLIATHCSA C KOJUIEramu,
PYKOBOJICTBOM, MIOTPEOUTEIISIMHU

OK7 BbpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaH/bI (MMOAYNHEHHBIX),
pe3yNbTaT BHIMOJIHEHUS 3aJaHUN

1.4. PexoMeHnayeMoe KOJIMYECTBO YaCOB HA OCBOeHHMe padodeil mMporpamMmbl

y4eOHOI JUCHUNIHHBI:

MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydaromerocs 351 gacoB, B TOM YHCIIC:
00s13aTeNTbHON ayUTOPHON Y4eOHOM Harpy3ku oOyuaromierocs 234 4acos;
caMocCTosITeIbHOM paboThl oOyuaromerocs 101 ygac;

KOHCYJIbTaluu 16 yacos.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM U CHUILIMHBI

2.1. O6beM yueOHOW JUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bua yyeOHol padoThI Oo0bem
4acoB
MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 351
Oobs13aTesibHAs Ay IMTOPHAs YueOHAasi HATPy3Ka (Bcero) 234
B TOM YHCJIE:
1abopaTopHbie PaOOTHI -
IIPAKTUYECKUE 3aHATHS 117
KOHTPOJIbHBIE pabOThI -
CamocTosiTeqibHas paboTa o0yyarierocs (Bcero) 101
B TOM YHUCJIE:
Pemenue npumepoB 25
Onpenenenne NoJIIPHbIX KOOPJMHAT TOUEK Ha TUIOCKOCTH 2
Pemienue ypaBHEHHUI U CUCTEM YPABHEHUN 16
ITocTpoenue rpaduxoB GyHKIUN +
N3yuenue cinoxHbIX GyHKINNA 5
Haxoxnenue ¢hyHkuumii, 00paTHBIX JaHHBIM 4
JuddepennupoBanue GyHKIIHHA 2
Haxoxknenue mpon3BOIHBIX BTOPOrO MOPsIKa 2
N3yuenune (Qu3NYECKOro CMbICIa TMPOU3BOJHON BTOPOTO 2
HOPSIJIKA.
Haxoxnenue quddepennuana GyHKIuu 4
Pemenue 3amau 19
N3rorosnenue Tabauil U MojieJeli MHOTOTPAHHUKOB 9
BpruuciieHue = MaTeMaTH4eCKOro  OXKHMIAHUSA  CIIyYallHOU 2
BEJIMYUHBI
[TocTpoeHue npocTpaHCTBEHHBIX PUTYD 5
Koncyabranumu 16

[TpomeskyTouHas arrecrainus B popMe IK3aMeHa




2.2. TemaTuveckuii m1aH u coxepxanue ydeoHoil mucunminabl MATEMATHUKA

HaumeHoBanue Conep:xaHue y4eOHOT0 MaTepHAaJia, JIa0opaTOPHbIe PA0OTHI H MPAKTHYECKHE 3aHATHSI, CAMOCTOATEIbHAS padoTa Oo0bem yacoB YpoBennb
pa3iesioB U TeM 00+yuanmxesi OCBOEHUS
Axareopa 3 4
Beenenue 2
Copep:kaHuie yueOHOro MaTepHaia 5
Tema 1. 1 | Llemsie u parpioHa bHbIC YKcia. [eiicTBuTenbHbIC uncia. [[puoiarkeHHbIe BerauciieHus. [IpuoimkeHHoe 2
Pa3Butue nousitus o 3HAYCHUE BEJIMYMHBI U MOTPEITHOCTH MPUOJIMKCHUT.
yucie. 2 | KommnekcHeie yncna. ['eomerpudeckoe npeicTaBlIeHne KOMIIEKCHBIX YKcen. J[edCTBUS Hal KOMIUIEKCHBIMU 2
OK 1,3, 6. JHCIAMH.
3 | Tpuronomerpuyeckas popma KOMIIEKCHOro yrcia. [Toka3arenbHas hopMa KOMIUIEKCHOTO YHCIIA.
JlabGopaTopHbie pabOThI N
IIpakTudeckue 3aHATH 5
BeimonHeHye npuOImKeHHbIX BBIYUCICHUH.
BeimonHenue aeiicTBUil Ha/l KOMIUIEKCHBIMHU YUCIaMU B aredpandeckoid popme.
BeimonHenue AeicTBUI Hal KOMIUIEKCHBIMU YUCIaMH B TPUTOHOMETPHYECKOM U MOKa3aTeNbHOW (opmax.
KoHTponbHbIe paboThI -
CamocrosTenpHast pabota 00ydJaronux cs 4
Pemienne npumMepoB Ha MpUOIMIKEHUE 3HAUYCHNUH BETMYHH — 24.
OmnpeneneHue NOMSPHBIX KOOPAUHAT TOYEK HA INIOCKOCTH — 2.
Copep:kaHre yaeOHOro MaTepHaia 10
Tema 2. 1 PaBHOCHIIBHOCTh YpaBHEHUM, HEPABCHCTB, CUCTeM. PannonanbHbie ypaBHeHUs. CucTtemMbl ypaBHeHHH. OCHOBHBIC
YpaBHeHus U MIPUEMBI UX PelIeHHs (Pa3JIOKEHUs] HA MHOXHTEIH, BBE/ICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IpadHUeCKuUii
HepaBeHCTBa METOJ).
OK 7 2 | MppauuoHanbHble ypaBHEHHSI. 2
3 | PemeHue HepaBEHCTB MEPBOM CTEIIEHU U CUCTEM HEpaBeHCTB. MeTol MHTEPBAJIOB. 2
4 | N3obpakeHue Ha KOOPIUHATHON IITOCKOCTH MHOKECTBA PEIIEHNI YpaBHEHHI ¥ HEPABEHCTB C IBYMS 2
MIepEMEHHBIMH U UX CHCTEM.
5 | IlpumeHeHre MaTEMaTHIECKAX METOIOB IS PEIICHHS COAEPKATEIbHBIX 3a7a4 U3 PA3INIHBIX 00JIacTel HAYKH U 2
MIPAKTHKH.
JIaGopaTopHbIe pabOTEI -
IIpakTHueckue 3aHATHS 10
Pemrenne ypaBHeHUI IEPBOiA U BTOPOI CTENEHN (OCHOBHBIE IIPUEMEI X PEIICHHS).
Perrenne HepaBeHCTB MEPBOI U BTOPOH CTeNeHH (OCHOBHBIE IIPUEMBI UX PEIICHUS).
Pemenue cucrem ypaBHeHUI
Pemenne nppanioHaIbHBIX YpaBHEHHI.
Vcnionb3oBaHue CBOMCTB U rpa)koB (YHKIMH JUIS pElIeHNs] YpPaBHCHUH M HEPABEHCTB.
KonTtpomsHbie paboThI -
CaMocrosiTenbHast paboTa 00yJarommxcs 6

Pemenrie TMHEHHBIX M KBaAPATHBIX HEPABEHCTB, CHCTEM HEPABEHCTB — 2 4
Pemienne nppanMoHANbHBIX YpaBHEHHUH -2 9




Pemenne cucteM  ypaBHEHUH MNEpBOM CTENEHU C IOMOIIBI ONpENeNUuTeNed BTOPOro U TPETHErO
nopsaaka-2u

CopepkaHrie yaeOHOro MaTepraia 14
Tema 3. 1 | Kopuu u crenienu. KopHH HaTypabHOM CTEICHH U3 YHCIA U BX CBOICcTBA. CTEIeHN ¢ palliOHAIBHBIMHA
Kopnnu, crenenn u MOKa3aTeJSIMH, UX CBOMCTBA.
JorapupMb1 2 CTeneHy ¢ JeHCTBUTENLHBIMU NMOKa3aTelIIMH. CBOMCTBA CTENIEHH C JEHCTBUTEILHBIM ITOKA3aTEIEM.
OK 1,3,4,7 3 | Jorapudm. Jlorapudm uncna. OcHOBHOE Torapu(MUUECKOe TOKIECTBO. JecsTHUHBIE H HATYpaIbHbIE JIOTApU(MEL 2
4 | TlpaBuna aevictBuii ¢ Jorapudmamu. Ilepexon K HOBOMY OCHOBAHHIO. 2
5 | Tlpeobpa3oBaHue aaredpandecKuxX BhIpaKeHHUH. 2
6 | IIpeobpa3zoBaHye palMOHATIBHBIX, HPPAIMOHAJBLHBIX ,CTCTICHHBIX BBIPAXKCHHUH. 2
7 | Tlpeobpa3oBaHue MOKA3aTEAbHBIX M IOTAPU(PMUUIECKUX BhIPAKCHHH. 2
JlaGopaTopHbie pabOThI -
ITpakTudeckue 3aHATH 14
BrImonHeHNE TOXKISCTBEHHBIX PEOOPa30BaHMIA HaJl CTCIICHHBIMU BBIPAKCHUAMHU.
IIpeoOpa3oBaHue U BEIYUCICHHE JIOTaPU(MMUICCKUAX BHIPAIKCHHUH.
ITocTpoenue rpadMKOB CTEMICHHBIX, TOKA3aTEIBHBIX U JIOTAPHPMHUUCCKUX QYHKITHI.
HaxoxaeHre 3HaUeHHU CTeTEHEH ¢ palliOHATBHBIMA MTOKA3aTEIIIMHU.
Perrenue moka3aTebHBIX YPaBHEHHIA.
Perrenue jorapuhMHUSCKUX YpaBHEHUH.
KoHTposibHbIC padoThI -
CamocTosTenpHas pabota 00ydJaronux cs 14
ITocTpoenune rpaduKOB CTEIIEHHON U JorapuMuIecKon GyHKumun — 4 4.
Perenne mokasaTeabHBIX U IOTAPU(PMUUIECKUX YPABHEHHUH — 5.
Pemenne cucrteM jorapuMHUYECKUX YpaBHEHUHN — 5.
KomOuHaTopuka,
CTATHCTHKA U TEOPHUS
BePOSITHOCTEN
Copep:xaHne yaeOHOro MaTepHaia 6
Tema 4. 1 | OcHOBHBIE MOHATHSI KOMOMHATOPUKH. 3aa4 Ha MMOJCYET YHCIIA Pa3MEIEHNUH, IEPECTAHOBOK, COUETAHMIA.
IeMeHThI 2 | Pemienue 3amay Ha nepedop BapuanTto. @opmyna 6maoma Herorona. CBoiicTBa OMHOMUHAIBHBIX KO3(D(DHIIMEHTOB.
KOMGHHATOPHKH 3 | TpeyronbHuk ITackais.
OK 1,3,6,7. JlaGopaTtopHble paboThI -
IIpakTuaeckue 3aHATHI
PerieHre KOMOMHATOPHBIX 3a/1a4 Ha TOJICYET YMCIIa pa3MEelICHHH, IepeCTaHOBOK.
PerieHre KOMOMHATOPHBIX 3a/1a4 HA TIOJICUET COUETAHMUH, Iepedop BapUaHTOB.
Pemienue 3aa4 Ha npuMeHenue ¢popMynsl Ounoma HeroroHa
KonTtponbHbIe pabOTHI -
CaMocrosiTebHas paboTa 00yJaroIInXCs
Perrenne nmpuMepoB Ha MPIMEHEHNE IPUHITAIA MATEMATHIECKON HHAYKITUH — 64.
Conepxanne yaeOHOTO MaTepHaia 15
Tema .5. 1 | PagmanHas Mepa yria. BpamarenbHoe nBmkeHne. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIa. 2
OcHoBbI 2 | ®opMyJibl NPHBEAEHHS. 2
TPUTOHOMETPHUHU 3 | ®opmymsl cnokeHus. PopMyIbl ynBoeHUs. POpMyIIBl TOJTOBUHHOTO apryMEHTA. 2
OK 1,3.4. 4 | IpeoOpa3oBaHUsI CYMMBI TPUTOHOMETPUIECKUX (QYHKITHHA B IPOM3BEACHNE M TIPOM3BENCHHUSA B CyMM. BripaskeHue 2
TPUTOHOMETPHUYECCKUX (PYHKITHI depe3 TAaHTeHC TIOJIOBUHHOTO apryMEHTa.
5 | Ilpocreiinine TpUrOHOMETPUUECKHE YPABHEHHUS. 2
6 | Ipocreiimue TpUTOHOMETPUICCKIE HEPABESHCTB. 2




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

JlaGopaTopHbie pabOTHI

IIpakTuyeckue 3aHATUS 16
BrmonHeHre TOXXIECTBEHHBIX IPE00pa30BaHUA B TPUTOHOMETPUYCCKIX BHIPAKCHUSIX.
Pemenuie mpuMepoB Ha MPUMEHEHUE TPUTOHOMETPHICCKHX (hOPMYIT .
Perienyie TpUrOHOMETPUUECKUX YPABHEHHH .
Perienme TpUTOHOMETPUYECKAX HEPABEHCTB.
Pemennie mpuMepoB Ha HAXOXK/ICHUE OOPATHBIX TPUTOHOMETPUYCCKUX (DYHKITHIA.
KonTtposasHbIe paboThI
PerieHne TPUrOHOMETPUYCCKUX YPABHEHHIA.
CaMocrosiTeNTbHas paboTa 00yJaroInXCs 15
Pernrenue mpuMepoB Ha T0Ka3aTeIbCTBO TOXKIACCTB — 44,
Penrenue npuMepoB Ha pUMEHEHHE (OPMYIT TPUBEIACHUS — S4.
PerieHue npuMepoB Ha npeodpa3oBaHUe MPOU3BEIACHUS TPUTOHOMETPHUYCSCKUX (DYHKIIMH B CYyMMY-64.
Tema 6. Copep:kaHrie yueOHOro MaTepHaia 9
DYHKINH U UX Oynkimsg. O6nacTh onpeaencHuss © MHOXKECTBO 3HaueHui. [TocTpoenre rpadukoB GpyHKINH, 3aJaHHBIX
cBoOiicTBa PAa3JIMYHBIMHU CITOCO0AMHU.
OK 6,7 2 CaoiicTBa (hyHKIUI: MOHOTOHHOCTh, YETHOCTh HEYETHOCTD, OTPAHHYCHHOCTD, TIEPHOANIHOCTD. [IpOMEeKyTKH
BO3pACTaHUs U YOBIBaHHUS, HAUOOIbIIICE U HAUMEHBIIICe 3HAYCHHUS, TOUKH IKCTpemyMma. [ paduueckas
HHTEPIPETALHSL.
3 [IprMeps! HYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MTPOIIECCaX U SIBJICHHSX.
4 O6partusie hyHKIuU. 'paduk odpaTHOM GyHKIMH. AprudMeTHUecKre onepaiui Hax GyHKIsaMu. CaoxHas
dyHKIHS.
JlaGopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 9
[MocTpoenue u urenne rpaMKoB QyHKIHUIL.
UccnenoBanue QpyHKINH.
CBolicTBa JIMHEHHOM, KBaJAPATUIHOM, KYCOYHO-TMHEIHON U IPOOHO-THHEIHOM (yHKIHMH.
O0parnble ¢yHkimu 1 ux rpaduku. [IpeodbpasoBanus rpaduka GyHkimn
KouTponsHble paboThI
CamocTrosiTenpHast pabota 00y4JaronuXx cs 9
Uzydenue cnoxubix GyHkuuii. [loctpoenue rpadukos — 5 4.
Haxoxnenne QyHKIuiA, 00OpaTHBIX JaHHBIM — 44.
Hauana
MaTeMaTHYECKOro
aHaJm3a.
Conepkanue y9e0HOTr0 MaTepraia 12
Tema 7. 1 ITocnenoBarenbHOCTH. CITIOCOOBI 3a/TaHNS M CBOWCTBA YHCIIOBBIX TOCIeI0BaTeNbHOCTEeH. [ToHATHE O Tpenene 2
Hauana niocneaoBareabHoCcTH. CyIecTBOBaHHE Mpejiesia MOHOTOHHOM OrpaHMYEeHHOM MTOCIIeI0BaTeIbHOCTH. beckoHeuHO
MaTEeMAaTHYEeCKOI0 yOBIBarOIasi TeOMETPUIECKasi IPOTPECCHS B €€ CYMMa.
aHa/Ju3a 2 | IousiTHe O MPOM3BOAHON (DYHKIIMH, €€ TEOMETPUYCCKUH M MEXaHWYECKHH CMBICI. YpaBHEHHE KacaTeabHOM 2
OK 3,4,6 K rpaduKy G YHKIHH.
3 | Ilpou3BomHasi CyMMBI, pa3HOCTH, TIPOM3BEACHUsI, YacTHBIC. IIpON3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH. 2
4 | TlpumeHeHHe MPOU3BOTHON K UCCIIENOBAHNIO (DYHKIMHI M MTOCTPOSHHIO TPA(HKOB. 2
5 | Tlpumepsl HCTIONB30BAHMS IPOU3BOIHON TS HAXOXKJICHMS HAMITYYINETO PEIIeHNsI B IPUKIIATHBIX 3aa49ax. 2
6 | Bropas nponsBogHas1, €€ TEOMETPHUCSCKIH U (hU3NIECKUi cMBIcT. HaxokieHre CKOpOCTH TS IIporiecca, 2
3a1laHHOrO (hopMymoi U rpaduKoM.




JlabopaTopHbIe pabOThI

DN

IIpakTuyeckue 3aHATUS 12
Brruuciienre WieHOB MOCIEIOBATEIIFHOCTH U.IIPEETIOB ()YHKITHIA.
HaxoxaeHue mpon3BOAHBIX dJIEMEHTAPHBIX (QYHKIIHH, YpaBHEHUS KacaTeIbHOU B 00IIEM BHIIC.
[Ipumenenue mnpaBwi u GopmMya qudhepeHIIMPOBAHUS, TAOIUIBI TIPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIUH.
UccnenoBanne pyHKIUNA ¢ MTOMOIIBIO MTPOU3BOTHOM.
HaxoxxneHue HanOoIbIIero, HAMMEHBIIETO 3HAYCHUSI M SKCTPEMATbHBIX 3HAUYCHUN (QYHKITUH.
KonTtposabsHbIe paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIuXCs 12
Pernrenue npuMepoB Ha MPUMEHEHHE TIEPBOTO U BTOPOTO 3aMEYATEIBHBIX TPEICIOB — 2.
JMuddepennuporanve GHyHKIuNA — 24.
HaxoxeHre nporu3BOHBIX BTOPOTO MOpsIKa — 24.
Nzyuenue Gu3nIeckoro cMbIciaa MPOU3BOAHOM BTOPOrO MOPsAKa — 24.
Haxoxnenne muddepennmana pyHkumuu — 29
Pemienue 3a1a4 Ha npUMeHeHUe GU3MYECKUX NPUIIOKEHUH HMHTerpaia — 24.
Tema 8. Conep:kaHre yaeOHOro MaTepraa. 7
HnuTterpana u ero 1 [lepBooOpa3Has U MHTErPaJl.
npUMeHeHue 2 dopmyna Herorona—JIeiiOHmIIA.
OK 4,6,7 3 [IpuMeHeHne onpeieNIeHHOr0 HHTerpaia Jyisl HaXOX/ISHHs IJI0IA/IN KPUBOJIMHEHHOW TparennHm.
4 [Ipumepsl IprMeHeHHs UHTerpaja B (hM3UKe U FEOMETPHH.
JlaGopaTopHbie pabOThI
IIpakTHueckue 3aHATHS 8
[Ipumenenue mpaBwi 1 GOPMYS HHTETPUPOBAHUS
Pemenue 3anau Ha npuMenenue Gopmynsl Herotona-Jleiiouuna.
[IpyMeHeHue HHTerpaia K BBIYUCICHUIO (GU3NUECKHUX BEIIMYMH U ILIOMIAIeH.
KouTponsHble paboTh
CamocTrostenpHast pabora 00y4Jaronux cs 4
Haxoxnenne muddepentmana pyHkumuu — 29
Pemienue 3a1a4 Ha npuMeHeHHe HU3NUECKUX NPUIIOKEHUH HMHTerpania — 24.
I'eomeTpus
Tema 9. Cojepxanue yaeOHOTO MaTepHaia. 8
Koopxusarsl u 1 | IpsmoyronpHas (IeKkapToBa) cucrema KOOP/IMHAT B [IPOCTPAaHCTBE. POPMYIIa pacCTOSHMS MEKLY ABYMS TOYKAMH.
BEKTOpBI YpaBHeHus cepbl, INIOCKOCTH U TPSIMOIA.
OK 1,3,4,7 2 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTopoB. ClIOKeHHE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YHUCIIO.

PasznoxeHne BEKTOpa 10 HANpaBJIeHMSIM. YT0JI MEXIY ABYMsS BeKTopamu. [Ipoekius BeKTopa Ha OCh.

3 | Koopaunatel Bektopa. CkaIsipHOE MPOM3BEACHNE BEKTOPOB.

4 Hcnonp3oBanne KOOPJHMHAT ¥ BEKTOPOB IPH PCINCHUN MATCMAaTHYCCKUX W IPUKIIATHBIX 3a1a4.

NN N N

JlabopaTopHsie paboTHI

IIpakTuyeckue 3aHATUS
BoinonHeHnue neHCTBUN Hal BEKTOPAMHM.
BoinonHenue nelcTBU ¢ BEKTOpPAMH, 3aJJaHHBIMU KOOPANHATAMHU.
HaxoxaeHue paccTOSHUS MEX]y TOUKaAMH, Pa3JIOKEHUE BEKTOPA MO HAIIPABJICHUSIM.
Borunicnienue ckansipHOro Npou3BEACHUS BEKTOPOB.
Brruncriennie BEKTOPHOrO ypaBHEHUS IPSIMOW U IIIOCKOCTH.




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

KoHTpospHEIe paboThI

CamocTosTenbHas paboTa 00yJaronuX cs
Pemrenue 3amau no reme «lIpsimas aunusy. M3yuenne teMbl «KpHBble BTOPOro mopsiikay.- 64.

Tema 10. Copep:kaHrie yueOHOro MaTepHaia 10
IIpsiMbIe U IIOCKOCTH 1 | AKCHOMBI CTEPEOMETPHH U TIPOCTEHIITIE CIIE/ICTBHSI U3 HUX. BzanMHOe pacmonoxeHue IBYX _TPAMBIX B
B MPOCTpAHCTBE npoctpaHcTBe. Bzaumuoe PACTIONIOKEHUE NPAMOM H IITOCKOCTH. [MTapamtensHocTh TWIocKkocTel. ([Ipu3Hak
OK 13,4 napasienbHOCTH miockoctei). I[lepneHIuKyIIPHOCTE IPSAMON M IIOCKOCTH. Hegnermnxynﬂp ¥ HaKJIOHHAs. YTOJ
MEXy IPSIMOM U ITOCKOCTRI0. Teopema o Tpex MeprneHauKyJspax. JIByrpaHHbIi yroy. Yol MeXIy TIOCKOCTSIMHU.
[epreHAMKYISIPHOCTD JBYX IJIOCKOCTEH.
2 | 'eoMeTpuyeckue mpeoOpa3oBaHusl MPOCTPAHCTBA: MAPAJUICIbHBIN MEPEHOC, CHMMETPHSL OTHOCHTEIBHO IMIOCKOCTH.
3 | IapamwienpHoe mpoeKTHpoBaHue. [1ora s OpToroHaIbHOM MpoeKIwy. M300paskeHus MPOCTPAaHCTBEHHBIX QUTYP.
JlabopaTopHbie pabOThI -
IIpakTudeckue 3aHATH 10
Pemenue 3a1a4 o crepeoMeTpum.
H3ydyeHue reoMeTpUueCcKUX MIPeo0pa3oBaHKid IPOCTPAHCTBA.
KoHTposnbHbIe paboTh -
CamocrosTenbHas padoTa 00y4Jaroumxcs
Perienyie 3a1a4 MOBBIIIIEHHOM TPYTHOCTH — 34.
[NocTpoeHue NpoCcTpaHCTBEHHBIX (GUryp — Su.
Tema 11. Copep:kaHrie yaeOHOro MaTepHaia 5
MHOrorpaHHHKH Bepumnel, pedpa, rpaHr MHOrOrpaHHuKa. Pa3sseprka. MHOrorpaHHele yriibl. BelTykiible MHOTOIpaHHHKH.
M KpyTJble Tea Teopema Diinepa. IIpuzma. [Ipsimas u HaxiionHas npusma. [IpaBunbHast npusma. IloBepXHOCTE TPU3MBIL.
OK 3,4 [apannenenunesn. Kyo.
2 ITupamuna. IlpaBuisHas nmupamuaa. [loBepXxHOCTh TUpaMuabl. Y cedeHHas nupaMmuaa. Terpasap. IloBepxHOCTh
YCEUCHHOM MUpPaMHUIBL.
3 Cummerpusi B KyOe, B apajuielenurese, B mpu3Me u nupamue. CedeHuns Kyoa, IPU3MbI U ITAPAMHIBI.
[IpeacTaBneHue o NPaBUIILHBIX MHOTOIPAHHHUKAX (TETPadIp, KYyO, OKTadp, IOAEKAd P U UKOCAdP).
JlaGopaTopHbIe pabOThI -
IIpakTuaeckue 3aHATHI
HaxoxxaeHne 0CHOBHBIX JIEMEHTOB IpHU3M U nupamui. Pemenue 3amay.
KonTponsHble paboThI -
CaMocrosiTeNbHas paboTa 00yJaroIInXCs
W3roroBineHre TaOuIl M MOZIENIel MHOTOTPAaHHUKOB — 5.
Conepkanue y9e0HOTO MaTepraia 4
Tema 12. 1 Humuanap. PaszsepTka mummHapa. IloBepxaocTs. Konyc. PazBepTka koHyca. IloBepXHOCTh KOHYCA. Y CEUCHHBII
Tesa u NoBepXHOCTH koHyc. Pa3BepTka yceueHHOro konyca. [loBepxHOCTh ero.
BpalleHus 2 OceBrle ceueHus U CeUeHUs], Tapauienbabie ocHoBaHMIO. [1lap u cdepa, nx ceuenns. KacaTenpHast IIIOCKOCTH K
OK 1,3,7 coepe. IToBepxHOCTH ImIApAa.

JlabopaTopHbie paboThI

IIpakTudeckue 3aHATUS
Pemenus 3aa4 Ha HAXOKJIEHHE OCHOBHBIX JIEMEHTOB IIWJIMHAPA, KOHYCa, 111apa.

KonTtpomnpHbIe paboThI

CaMocrosiTenbHast paboTa 00yJarommxcs
W3roroBnenne Monenei Kpyribix Tem — 24.
Pemienye 3a/1a4 Ha BBIYMCIICHNE TOBEPXHOCTEH KPYIJIIBIX TEN — 24.
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CopepkaHuie yaeOHOro MaTepraia 4
Tema 13. 1 O0mwem u ero m3mepenue. MHTerpansHas Gopmyna oobema. O0beM Kyda, MPSAMOYTOIBHOTO Mapauieyemre/a.
HN3mepenus B O6beM npusMbl. O6beM mupamuabl. O0beM HuIuHApa. O0BEM KOHYCA MOTHOT0 U YCEUYSHHOr0.00heM I1apa u
reoMeTpuH mIomaau chepel..
OK 34,7 2 Iono6ue Ten. OTHOIEHUS IIIOIWAIEH, TOBEPXHOCTEN M 00BEMOB IIOJJO0OHBIX TEII.
JlabopaTopHbIe pabOThI -
IIpakTHyecKre 3aHATHS
Perienne 3a1a4 Ha HaXOKA€HHE 00BEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEIl.
KoHTtposbHEBIe padoThl -
CamocrosTenbHas padoTa 00yJaronmxcst 4
Wsrorosnenue Tabmwui mo teMe «OO0beMbl MHOTOTPAHHUKOB U KPYTJIBIX TE» - 24.
Perierue 3a/1a4 Ha BBIYKMCIIEHNS 00BEMOB MHOTOTPAaHHUKOB M KPYTJIBIX TN — 24,
Pasnen
KomOuHaTopuka,
CTATHCTHKA U TEOPHS
BEPOSITHOCTEN
TeMma 14. Copep:kaHrie yueOHOro MaTepHaia 6
JIeMeHThI TeOPHH 1 | Ciyuaitnoe CE)GI;ITI/IS 1 ero BeposTHOCTh. Kitaccrieckoe onpeneieHne BeposTHOCTH. TeopeMbl CIIOMKEHHS U YMHOKCHUST
BEPOSITHOCTEH BEPOATHOCTEH.
M MaTeMAaTHYeCKOil 2 | CiyuaiiHoe CE)GLITI/IG 1 €ro BeposATHOCTh. Kitaccrdeckoe omnpeeieHue BepOSTHOCTH. TeopeMbl CIIOKEHHS U YMHOKCHHST
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)KCHHSI BEPOSITHOCTEH.
KoHTposbHbIe paboTh -
CamocTrosTenpHast pabora 00y4Jaronux cs 4
Pemenue 3ama4 Ha npuMeHeHUe (HOPMYJIbI ITOTHON BEPOSITHOCTH — 24.
Brruncrnenne MaTeMaTHIeCKOr0 OKUIAHUS CIyIaifHON BETHYUHBI — 24.
KoHcyabTanuu 16
Bcero: 351

Jl1st XapakTepUCTUKU YPOBHSI OCBOCHMsI yd4eOHOTo MaTepualla UCIOJIb3YIOTCS CIIeAyonIe 0003HaueHus:

1 — o3HaKOMMTENbHBIN (Y3HaBaHHE paHee U3yYEHHBIX 00bEKTOB, CBOICTB);

2 — penpoAyKTUBHBIH (BBINOJIHEHHE JEATEIBHOCTH O 00pa3ily, UHCTPYKIHUHU WIN O] pYKOBOJICTBOM);

3 — NpOIYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOSATENLHOE BBINOJIHEHHUE JAEATEIbHOCTH, pPElIeHne MPOOIEeMHBIX 3a/1ay).
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJIBHOCTHU CTYAEHTOB.

Conep:xanue o0y4eHMs

XapakTepuCTHKA OCHOBHBIX BH0B JAeSITEJIbHOCTH CTYyA¢HTOB
(Ha ypoBHe y4eOHBIX AelicTBHII)

BBenenune

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

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCTIE

Brimonnenue apudmernueckux MEHCTBUM HaJ YHCIAMU,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBI.

Haxoxnaenue npuONMMKEHHBIX 3HAYEHUH BEIUYMH H
IIOTPEIHOCTEN BBIYMCIICHUI (aOcoutoTHOM 51
OTHOCHUTEIIHO); CpaBHEHHE YNCIIOBBIX BBIPAXKEHUI.
Haxoxnaenne  ommbok B mpeoOpa3oBaHUsIX U
BBIUUCICHUSX  (OTHOCHTCS KO  BCEM  IyHKTam
MIPOrPAMMBbI)

KopHu, crenenn, jorapudgmsl

O3HakoMJIeHHE C TIOHATHEM KOpHS n-d  CTEIeHH,
CBOWCTBAMHM pPAJMKAJIOB W TMPaBWIaAMHU CpPaBHEHUS
KOpHEH.

dopMynHpOBaHWE ONpPENETCHUsS KOPHS W  CBOWCTB
KOpHEW. Beluncienue u cpaBHEHUE KOPHEH, BBITIOJTHEHUE
OPUKUAKHM 3HaueHUs KopHs. [IpeoOpa3oBaHue YMCIOBBIX
U OYKBEHHBIX BBIPAKEHUH, COAEPKAILUX PaJUKAIIBI.
Boinmonnenue pacuetoB mo ¢opmyiaMm, CoJep:Kaiium
paauKalbl, OCYIIECTBIIASI HEOOXOIUMBbIE MOJACTAaHOBKU U
npeoOpa3oBaHMsL.

Onpenenenue PaBHOCHJIBHOCTH BBIPAKEHU c
paaukanamu. Pemenne uppanroHaibHbIX YpaBHEHUM.
O3HakoMJIEHUE C IOHATUEM CTEIEHU C IEHCTBUTEIbHBIM
nokasateneMm.  HaxoxaeHue  3HAUYEHHUH  CTEIEHH,
UCIIOJIB3YSl TpU HEOOXOJUMOCTH HHCTPYMEHTaJIbHbIE
cpencTsa.

3anucelBaHUE KOPHS N-H CTENEHUW B BUJE CTEIECHU C
IpOOHBIM MOKa3aTeNIeM U Ha00OpOT.

dopmynMpoBaHUE CBOMCTB cTeneHel. BrrunciieHue
CTENEHEN C palUOHAIbHBIM IOKA3aTeNIeM, BBINIOJHEHUE
IIPUKUJIKK 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBaHue YKCIOBBIX U OYKBEHHBIX BBIPAKEHUM,
coJiepXallux CTENEeHHU, NMpUMEHssA CBoWcTBa. PemeHue
MOKa3aTEeNIbHBIX YPaBHEHUM.

O3HakoMJIEHHE C TPUMEHEHUEM KOPHEH U CTeneHel npu
BBIYMCIICHUN CPEJIHUX, ACJIIEHUH OTpe3Ka B «30JI0TOM
ceyeHun». PellleHne MpUKIAOHBIX 3aJa4 HA CJIOXKHbBIE
MIPOLICHTHI

IIpeoGpa3oBanue ajredpanyeckux
BbIpaKeHH

Beinonnenue npeoOpa3oBaHuit BBIPAKCHU,
npuMeHeHue (GopMys, CBA3aHHBIX CO CBOWCTBaMH
CTeTeHeH U Jorapu@mos.

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

OCHOBbBI TPUTOHOMETPUH

OcCHOBHbIC MOHATHSA

N3yuenune paamaHHOro METOJAa UM3MEpPEHHUS  YIJIOB
BpalllCHUI M HUX CBS3M C TPagyCHOM  MEpOM.
N3obOpaxenue yrioB BpalleHHs] HAa OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €T0 PACHOJIOKEHUEM.
DopMynHpOBaHUE OMPEACICHUN TPUTOHOMETPUUECKUX
GyHKOMIA IS YIJIOB  TOBOPOTa M OCTPBHIX  YIJIOB
IPSIMOYTOJIBHOTO  TPEYrOJbHUKA W OOBSCHEHHE UX
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  CIOKEHHS, YIBOCHHs, IpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MIPOU3BEIACHUE
U TPOU3BEICHHS B CYMMYy U T[PUMEHECHHE TIpU
BEIUMCIIEHHUH 3HAYEeHUS TPUTOHOMETPHUUYECKOTO
BBID@KEHHUSI W yOpoluneHus ero. (O3HaKOMIJIEHHE CO
CBOMCTBAMM  CHMMETPUM  TOYEK Ha  E€IUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE WX JJIs BbIBojJa (HOpMys
MIPUBEICHUS

IIpocreiimme
TPUITOHOMETPUYECKHE YPABHEHUSA
U HepaBEeHCTBA

Pemenue no gpopmynam U TPUrOHOMETPUUECKOMY KPYT'y
MPOCTEUIINX TPUTOHOMETPUUYECKUX YpaBHEHUH.
[Ipumenenne oOMMX METOJIOB pEIICHUS YpaBHEHUN
(mpuBeneHue K JUHEHHOMY, KBaJpaTHOMY, METOJ
pa3noKeHuss Ha MHOKUTEINIH, 3aMEeHbl MIepEMEHHON) MpHu
pELIEHNU TPUTOHOMETPUUECKUX YpaBHEHUH. YMeEHHUe
OTMEYaTh Ha  Kpyre  pelieHus  MpoCTeHIIHX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, ADKKOCHHYC,
apKTaHIeHC YUCJIa

O3zHakoMieHne c HOHATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH.

M3ydeHne omnpenelieHud apKCHHyca, apKKOCHHYCA,
apKTaHIeHca yucia, (GopMyIupoBaHUE MX, H300pakeHue
Ha CIMHUYHOU OKPY)KHOCTH, IPUMEHEHHE IIPU PELICHUN
YpaBHEHUH

®YHKIIUM,

X CBOMCTBA U TPA®UKU

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PYHKIUH

O3HakoMJIEHHE C MOHATHEM IEPEMEHHOH, MpuMepamu
3aBUCUMOCTEN MEXy IEPEMEHHBIMHU.

O3HakoMJieHHEe C TOHSATHEM TpaduKa, OIpeaeieHne
IPUHAUICKHOCTH TOYKH rpaduky GyHKIHIH.
Omnpenenenve no Qopmyne mpocTeiliell 3aBUCUMOCTH,
Buaa ee rpaduka. Beipaxenue mno ¢opmyne O0aHOM
NEpeMEHHON  uepe3  gapyrue.  O3HaKoOMJeHHE €
omnpeeneHueM QyHKIUH, (GOPMYIHPOBAHUE €TO.
Haxoxnenne obGnmactu  ompeneneHuss U 00JIacTH
3HaYeHUH QYHKIUH

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

OznakomiieHHe ¢  mOpuMepaMd  (PYHKIHMOHAIBHBIX
3aBUCUMOCTEM B pEAJIbHBIX IPOLIECCAX U3 CMEXHBIX
JIMCITUATIIIMH.

O3HakoMJieHHE C J0Ka3aTelbHBIMH PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJpaTUYHOU
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GyHKIMA, TMPOBEACHUWE  HUCCICIOBAaHUS  JIMHEHHOM,
KYCOYHO-JTMHEHHOMN, APOOHO-TMHEHHON U KBaIPAaTHYHOM
¢ynkuii, nocrpoenne ux rpapukoB. Iloctpoenue wu
yreHue rpadukoB QyHKiui. MccnenoBanue (yHKIWU.
CocraBnenne BHJIOB (YHKIUH NO JaHHOMY YCIIOBHIO,
pelLIeHNE 3a/1a4 Ha SIKCTPEMYM.

Brimonaenune npeobpazoBannii rpaduka QyHKINH

OOpaTHble pyHKINHN

N3yuenne mnoHsATHS OOpaTHOM (YHKIWH, OIpenesieHUe
BUJa W TIOCTpoeHHe Trpaduka oOpaTHOW (GYyHKIUH,
HaxXOXJCHHE €€ O00JacTH OmpeneneHus u o0IacTu
3HaueHu#. Ilpumenenue cBoiicTB  (QyHKUIMH 1pH
UCCIIEJIOBAaHUM ypaBHEHUH M pELIEHUU 3a1ad Ha
IKCTPEMYM.

O3HaKOMJIEHHE C TOHSTHEM CJI0XKHOW (DYHKIIMH

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

Borunicnenne  3HadeHuit  QyHKIMH 1O  3HAUEHUIO
aprymenTa. OnpenieneHye nojoKeHusi TOUKU Ha rpaduke
o ee KoopAuHaTtaM U HaoOopoT. Mcnonb3oBaHue
CBOWCTB (PYHKIIMI JIJIs1 CpaBHEHUS 3HAYCHUM CTETeHEH U
norapudmoB. Iloctpoenue rpaduKOB CTENEHHBIX W
Jorapu@MUUEcKUX QYyHKIIHH.

Pemenne  mokazaTenbHBIX M JorapupMHUYECKUX
YpaBHEHUH U HEPABEHCTB 0 HM3BECTHBIM AJITOPUTMaM.
O3zHakoMJieHHe c MOHSITHEM HETPEPLIBHON
nepuoandeckord (QpyHKuu, GOPMYIHPOBAHHE CBOWCTB
CHUHYCa ¥ KOCHHYCa, TIOCTPOEHUE UX TPapuKOB.
O3HakoOMJIEHHE C TIOHATHEM TapMOHUYECKUX KOJeOaHMI
U [IPUMEPAMU FapMOHUYECKHUX KOJeOaHUMN JUIsl OTMCaHUs
MpoIeccoB B (u3uMKe W Jpyrux o0OJACTIX 3HAHUSA.
O3HaKOMJIEHHE C TIOHSITUEM Pa3pbIBHOW MEPUOAMYECKON
byHkuuu, QOpMyIUpOBaHHE CBOMCTB TaHIE€HCA U
KOTaHT'€Hca, MOCTPOeHUE UX TpaduKOB.

[Ipumenenne cBOWCTB  (GYHKIUMH Uil  CpaBHEHUS
3HAUEHUN TPUTOHOMETPUYECKUX (YHKIUI, pelIeHus
TPUTOHOMETPUYECKUX YPABHEHUM.

[Toctpoenue rpapukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
byHkumii u ompenereHue Mo rpadukaM HX CBOWCTB.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJIA MA

ITocaenoBaTe ILHOCTH

TEMATHYECKOI'O AHAJIM3A
O3zHakoMieHue c MIOHATHEM YHCI0BOU
IIOCJIEJOBATEIBHOCTH, criocobamu ee  3aJaHus,
BBIYHCIICHUSMU €€ YWICHOB.
O3zHakoMiieHHe c MIOHATUEM npenaena
[IOCJIEI0BATEILHOCTH.

O3HakOMJIEHHE C BBIYMCICHHEM CyMMBbI OECKOHEYHOTO
YHUCIOBOTO psijfia Ha TPUMEPE BBIYUCICHHS CYMMBI
OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON MPOTPECCHH.
Pemenne 3amady Ha npuMeHeHHE (QOPMYIBI CyMMBI
0eckOHeuHO yObIBaoIIeii reOMeTpUYECKOM POrpeccuu

IIpousBoaHas ¥ ee IPUMEHEHUE

O3HaKoOMJIEHHE C IOHSITHEM ITPOU3BOJHOM.

Wzyuenne u ¢opmMynupoBaHHE €€ MEXaHMYECKOro u
F€OMETPUYECKOTO  CMBICIA, M3YYEHHME  aIroOpuTMa
BBIUMCIICHUS] TPOM3BOJHON HAa NPHUMEpPE BBIUMCICHUS
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MTHOBEHHOU CKOPOCTH U YIJIOBOrO KOX(pUIIMEHTA
KacaTeJIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTeIbHOW B OOIIEM BHJIE.
YcBoenue mpaBun  gudGepeHIUPOBAHUS,  TAOIUIIBI
MPOM3BOJHBIX JJIEMEHTAPHBIX (YHKIUH, MPUMEHECHUE
s quddepeHuupoBaHus  QYHKIUH, COCTaBJICHHS
YpaBHEHUS KaCaTEJIbHOM.

W3yuenne TeopeM O CBSI3U CBOWMCTB (YHKIUH H
IPOM3BOIHOM, (POPMYITUPOBKA UX.

IIpoBeaeHne ¢ NMOMOIIBIO MPOU3BOJHOM HCCIIEIOBAHUSA
GyHKIMH, 3a1aHHOH GOpPMYITOH.

YcTaHoBiIeHUE CBS3U CBOMCTB ()YHKIIMM U MPOU3BOJIHOMN
0 UX rpapuKam.

[IpuMeHeHre NPOM3BOMHOM JUIsl pEIIEHUs 3a1ad Ha
HAXO0/IeHWE HauOOJbIIEro, HAMMEHBIIErO 3HAYCHUS M
Ha HaX0’KJIEHUE SKCTpeMyMa

IlepBooGpa3nas u nHTErpas

O3zHakoMJIeHHE c TIOHSATHEM MHTETrpaja "
nepBooOpazHoii. M3ydeHme mpaBuia  BBIYUCICHUS
nepBooOpa3Hoit u TeopeMbl HptoTona— JleiiOnuna.
Pemenne 3amau Ha CBA3p MEpBOOOpa3HOM U ee
MIPOU3BO/IHOM, BBHIYHMCIEHUE TEPBOOOPA3HON ISl TaHHOM
GyHKIMH.

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

YPABHEHUA U HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHeHUil
HepaBeHcTBa M cCHCTEMBI
HEPaBeHCTB C ABYMS
nepeMeHHbIMU

O3HaKOMJIEHHE C MPOCTEUIIUMU CBEICHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSMHU HCCIIEI0BAHUS
YpaBHEHUH U CUCTEM ypaBHEHUM.

N3ydeHne Teopuu pPaBHOCUIBHOCTH YpPAaBHEHUH M €€
MPUMEHEHUS. [ToBTOpenue 3arucu peleHus
CTaHJAPTHBIX ypaBHEHUH, MPHUEMOB MpeoOpazoBaHuUs
ypaBHEHUH Ui CBEJICHUS K CTAaHIAPTHOMY YPaBHEHHUIO.
Pemenue palMOHAIBHBIX, UPpaLMOHATIbHBIX,
MOKAa3aTelIbHBIX U TPUTOHOMETPUYECKHX YpaBHEHUN H
CUCTEM.

Hcnonb3oBanue cBOHCTB U TpadukoB (QYyHKIUN s
pemieHus ypaBHeHUW. [loBTOpeHHME OCHOBHBIX MPHEMOB
pEILIeHUs CUCTEM.

Pemenne ypaBHEHUN C NpPUMEHEHHEM BCEX IMPHEMOB
(pa3nokeHuss Ha  MHOXXHUTEIHM, BBEICHUS  HOBBIX
HEU3BECTHBIX, IMOJICTAHOBKH, TIpaUUECKOro METoJa).
Pemienne cucremM  ypaBHEHUH C  MPUMEHEHUEM
pa3INYHBIX CLIOCOOOB.

O3HakomieHHMe C OOIIMMH  BONPOCAMU  pEIICHUS
HEPAaBEHCTB U WCIIOJIb30BaHHUE CBOWCTB M TIpadUKOB
GbyHKIMIA IPU pelIeHNH HEPaBEHCTB.

Pemienne HEpaBEeHCTB W CHCTEM  HEPABEHCTB C
NPUMEHEHHUEM Pa3IMYHBIX CTIOCOOOB.

[IpuMenenre MaTeMaTHUUECKHX METOJOB JIs PELIEHUs
COJIepKaTeNbHBIX 3a/a4 U3 Pa3NUYHBIX OONacTell HayKu
U npakTuku. MHTEpnpeTupoBaHue pe3ylbTaToOB C yUeTOM
peabHBIX OTPaHUYEHUN
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3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHbIE IOHATHS
KOMOUHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKHA U TPUMEHEHHUE TIPU
pelneHn KOMOMHATOPHBIX 3a7a4.

Pemenne koMOMHATOPHBIX 3a7ad METOAOM Iepebopa U
0 NPaBUITY YMHOXKECHHUSL.

O3HakoMJieHME €  MOHATUSAMHU  KOMOMHATOPHKHU:
pa3MELIEHUsIMU, COYETaHUSAMHU, ME€PECTAHOBKAMHU U
(dopmynamu 115l X BBIYHCIICHUS.

OObscHeHue U NpUMEHeHHE (OPMYJ JUIsl BBIYMCIICHUS
pa3MelIeHuil, IepecTaHOBOK U COYETaHUN NPU PELICHUN
3ajad.

OzHakomyeHue ¢ ouHoMoM HploTOHA M TPEyroJIbHUKOM
ITackans.

Pemenne mnpakThyeckux 3ajad  C  MCMOJIb30BaHHEM
NOHATUH U TIPaBHUI KOMOWHATOPHKH

DJIeMeHThI TeOpHH BepOATHOCTE

N3ydeHne KIacCHYECKOTrO OIPENETICHHs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMM€ BEPOSTHOCTEM.
PaccmoTpenne mpumMeEpOB BBIYHCIEHUS BEPOSTHOCTEM.
Pemenue 3a1ay Ha BbIYHCIIEHNE BEPOSITHOCTEN COOBITHI

IIpencraBiienne JaHHBIX
(Taduubl, IMATPAMMBI, IPAQUKH)

O3HakoMJIeHHE C MPEICTAaBIEHUEM YHCIOBBIX JAaHHBIX U
WX XapaKTepUCTHKAMHU.

Pemenune npaktuueckux 3aaay Ha 0OpabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIIEHUE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

dopmyarpoBKa u MIpUBE/ICHUE JIOKa3aTeNIbCTB
IPU3HAKOB B3aUMHOIO  PACIOJIOKEHUS TMPSAMBIX U
IJIOCKOCTEM. Pacro3HaBaHMe Ha uepTexax M MOJEIAX
Pa3IUYHBIX CIy4aeB B3aUMHOIO PACIOJIOKEHUS MPSIMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUU.
DopMyIUpOBaHUE OMNPENCTCHUM, TPU3HAKOB U CBOWCTB
NapajulebHBIX U MEePHEHAUKYISPHBIX  IUIOCKOCTEH,
JBYTPAHHBIX U JTUHEHHBIX YTJIOB.

BoinonHeHne MOCTpOeHUs YIIIOB MEXAYy MPSMBIMU,
OpsIMOM U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMHU TIO
OTIMCAHUIO U PACIIO3HABAHKE UX HAa MOJETISX.
[IpumeHeHre MNPU3HAKOB M CBOWCTB PACIOJIOKECHUS
IPSIMBIX U IJIOCKOCTEH MPU peLIeHUH 3a/1a4.
N300pakeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJIETISIX TMEPHEHAUKYISIPOB U HAKIOHHBIX K TUIOCKOCTH,
OpSIMBIX, TapajuieJbHBIX IUIOCKOCTEH, YIJIOB MEXAY
OpsIMOM M TUIOCKOCTbIO M OOOCHOBAaHUE MMOCTPOCHHSL.
Pemienne 3agad  Ha BBIUMCIEHHE TE€OMETPUUYECKUX
BenMYuH. OnuChbIBaHWE pPACCTOSHUS OT TOYKHU 10
IJIOCKOCTH, OT TMpsAMOHW A0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKJy CKPEUIMBAIOIINMUCSA NPSIMBIMH,
MEX1y MPOU3BOJILHBIMU (PUTYpaMu B TPOCTPAHCTBE.
@opMyIHpPOBAHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX  (TEOpeM  CYIIECTBOBAHHUSA, CBOMCTBA).
N300pakeHne Ha yepTexax W MOJENISIX PACCTOSIHUS H
obocHOBaHME cBouX cyxaeHuil. Ompenenenve u
BBIYMCIICHHE PACCTOSIHUM B mpocTpaHcTBe. [Ipumenenue
dbopMyn U TeopeMm IUIAHUMETPUU ISl PElICHUs 3aad.
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O3zHakoMJiieHHe c MIOHSATHEM [IapaJIeIIbHOTO
IIPOCKTUPOBAHUA U ero cporcreamu. dopmynupoBaHue
TEOPEMBl O IUIOIIAAM  OPTOTOHAIBHOM  IPOEKLIHHU
MHOT'OYTOJIbHHKA.

[Ipumenenne Teopuu s 000CHOBAHUS TOCTPOCHUU H
BBIYHCIICHU M.

ApPryMEHTUpOBAaHUE CBOMX CYXJIEHHH O B3aUMHOM
PacroJIOKEHUHU POCTPAHCTBEHHBIX PUIYp

MHOrorpaHHHuKHU

Onucanne W  XapakTEepUCTUKA Ppa3IMYHBIX  BUJOB
MHOTOTPaHHUKOB, IE€PEUYUCIEHUE HUX JJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHHE
IIOCTPOCHUS Ha  M300pakeHUsX " MOJIETSIX
MHOTOTPaHHHUKOB.

BplunicieHue JMHEHHBIX 3JIEMEHTOB W YIJIOB B
IPOCTPAHCTBEHHBIX KOH(UTYpALIUIX, apryMEHTHPOBaHNE
CBOHUX CYXJCHUM.

XapakTepucTuka M M300paK€HHWEe CEUYEHUs, Pa3BEPTKHU
MHOTOT'PaHHUKOB, BBIUHCJICHHE IJI0MIAAeH
noBepxHoctel. [locTpoeHne npocremx ceyeHuit kyoa,
npu3Mel, nupamuabl. [IpuMenenue (akToB U cBeAeHMI
13 IJIAHUMETPUH.

O3HakoMJIeHHE C BUJAMH CHUMMETpPHIl B MPOCTPAHCTBE,
dbopmynrpoBaHUE OnpeaeIeHUI 51 CBOJCTB.
XapakTepucTuka CHMMETPUM  TeJl  BpallleHUs WU
MHOTOI'PaHHUKOB.

[IprMeHeHrne CBOMCTB CUMMETPUM MPH PEIICHUU 3a/1ad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HaAHUU JUIst
UCCJIEOBAaHUS W MOJEIHMPOBAHUS HECJIOXKHBIX 3aad.

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

dbopMynupoBaHHEe WX  ONpPENCICHUH U  CBOWCTB.
DopMyIMpOBaHUE TEOPEM O CEUEHHUH IIapa MIOCKOCTHIO
U TUIOCKOCTH, KacaTeJIbHOH K cdepe.

XapakTepucTuka U HM300pakeHUEe TeN BpaLICHHS, HX
pa3BepTKH, CEUCHUSI.

Pemenne 3amay Ha MOCTPOEHUE CEUYCHHM, BBIUMCICHUE
JUIMH, paccTOsSHUM, yrioB, Iwiomaaeid. Ilposeaenue
JOKa3aTeNbHBIX PACCY)KICHUI TMpU pEIIeHUH 3a]ad.
[IpumeHeHre CBOMCTB CUMMETPUU IPU PEIICHUU 3a7ad
Ha Tella BpalleHus, KOMOMHAIUIO Tell.

N300paskeHne OCHOBHBIX KPYTJIBIX TEN U BBHINIOJHEHHE
pPUCYHKA IO YCJIOBUIO 3aJa4

HN3mepenus B reomeTpuu

O3HakoMJieHHE C TOHATUSAMHU IUIOMAAN U 00beMa,
aKCHOMaMH M CBOHCTBaMHU.

Pemenue 3amad Ha BBIYUCIEHUE TMJIOMIAJCH TUTOCKUX
buryp ¢ mpuMeHEHHEM COOTBETCTBYIOIIUX (OpMyn u
(dakTOB U3 TIIAHUMETPHH.

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

WN3ydenne Qopmyn s BBIUMCHEHMS]  IUIOMIAACH
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MOBEPXHOCTE MHOTOTPAHHUKOB H TE€J BpAILLCHUS.
O3HaKOMJIGHHE C METOJIOM BBIYMCICHMS IIJIOIIAIU
IIOBEPXHOCTH CREpPHI.

Pemenue 3a1a4 Ha BBIUMCIICHHE TUIONIA/IEH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEII

KoopanHaTthbl # BEKTOPbI O3HakoMJieHME C TMOHATUEM BekTopa. M3ydeHue
JIEKapTOBOM CHUCTEMbl KOOpPJAMHAT B IPOCTPAHCTBE,
IIOCTPOCHME IO 33JaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEM, HAX0KIEHHE KOOPAUHAT TOYEK.
Haxoxnaenue  ypaBHEHUH  OKpYXHOCTH,  c(epsl,
IJIOCKOCTH. BpIuncienne pacCTOssHUM MEX 1y TOUYKAMH.
N3yuenne CBOMCTB BEKTOPHBIX BEJIWYWH, IPABUII
pa3JIOKEHUsT BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBUJl  HAxOXKJIEHHUS  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, NpaBWJl  JEHUCTBUH C  BEKTOpPaMHU,
3a/IaHHBIMH KOOpAVHATaAMM.

[IpuMeHenne Teopuu NpU PELICHUH 3a7a4 Ha IEHCTBHUS C
BEKTOPAMH.

N3ydeHne  CKalspHOrO  INPOU3BEACHHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs IMpsAMOM M  IUIOCKOCTH.
[IpuMeHeHne Teopuu MpHU PELICHUH 33]1a4 Ha JIEHCTBHS C
BEKTOpPAMH,  KOOPJAMHATHBI  METOJ, IPUMEHEHHUE
BEKTOPOB  JUIi  BBIYMCIEHUS BEIMYMH YIVIOB U
paccrogHuid. O3HaKOMIJICHME C  JI0Ka3aTeJIbCTBaAaMU
TEOpPEM CTEPEOMETPUM O B3aUMHOM PaCIOJIOKEHUHU
IPSIMBIX M IJIOCKOCTEHN C MCIIOJIb30BAHUEM BEKTOPOB

3. YCJIOBUSA PEAJIN3AIIMY YYEBHON JUCIIUTLIIMHBI

3.1. TpeOoBanussi K MHHUMAJIBHOMY  MAaTepPHAJbHO-TEXHUYECKOMY
ol0ecrne4yeHn 10
Peanuzanus yuyeOHON MUCHMIUIMHBI TpeOyeT HaIW4us y4eOHOTO KaOuHeTa

MaTEMaTHKU.
[Tomemenne kabWHETa [OJDKHO YAOBIETBOPSATH TpeOoBaHusM CaHUTApHO-
snuaeMuonorunueckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIIOBBIM OOOpPYAOBaHUEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBaHMSIX, B
TOM YHUCJE CICIHATU3UPOBAHHON ydeOHOU MeOenbl0 U CpeJcTBaMH OO0y4YeHUS,
JIOCTaTOYHBIMUA  JIJI1  BBIMOJHEHHS TPEOOBaHWM K  YPOBHIO  TMOJTOTOBKH
00yJaromuxcs.
B kabunere m0DKHO OBITH MYJbTUMEIUHHOE OOOpPYAOBAaHHUE, IOCPEICTBOM
KOTOPOTO YYaCTHUKM 00pa3oBaTeIbHOrO IMpolecca MOTYT MPOCMaTpuBaTh
BU3yallbHYyI0  MH(pOpMaLMIO 1O  MaTeMaTWKe, CO3JaBaThb  IPE3EHTAlUU,
BHJIEOMATEPUAIIbI, UHBIE TOKYMEHTHI.
B cocTtaB y4eOHO-METOAMYECKOTO W MAaTEepUATBHO-TEXHUYECKOTO OOeCIeUeHUs
MporpaMmbl y4eOHOM TUCIUIUIMHBI «MaTeMaTHuKa» BXOAST:

* MHOTO()YHKITMOHATBHBIN KOMILIEKC TPENoaaBaTes;

* HasIAHBIE TOCOOMS (KOMILJIEKTHl Y4eOHbIX TaOJMIl, IJIaKaTOB, MOPTPETOB
BBIJJAIOIINXCS YYEHBIX-MAaTEMATUKOB U JIp.);

* ”HHOPMALMOHHO-KOMMYHHUKATUBHbBIE CPEJ/ICTBA;

21




* SKPaHHO-3BYKOBBIE OCOOUS;

* KOMIUIEKT TEXHMYECKON JOKYMEHTAIlUM, B TOM YHCJI€ MaclopTa Ha CpelcTBa
00y4eHUsl, THCTPYKIIUU IO UX UCTOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN POHI.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,

JAONOJHUTEIbHON JIUTEPATYPHhI

OcHoBHas IuTEepaTypa:

No HcTounuk
/i
1 bammakoB M.M. Matematuka: anrebpa v Hadajia MAaTeMaTUYECKOTO

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

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

3 Briciias MmaTemMaTuka : Y4COHHK U TIPAKTUKYM JJISI CPEIHETO
npodeccuoHaabHOro oopaszosanus / M. b. XpumyHosa [u ap.] ; moa obmieit
penakuue M. b. Xpuniynosoii, 1. 1. 1{piranok. — MockBa : M3gatenbCcTBO
Opaiit, 2020. — 472 ¢c. — (IIpodeccuonanpHOe 00pa3oBaHUE). —

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

JlononHUTENbHAS IUTEPATYpA:

Ne | UcTtouHUK
/o

4 Bboromonos H.B. [Ipaktuueckue 3anatust mo mareMatuke. B 2-x 4. Yacts 1.:
yuebHoe nmocodbue nist CIIO / H.B.boromonos. — 11-e uzn., 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 matemaruke. B 2-x 4. Hacts 2. :
yaeonoe rocooue mis CITIO / H.B.boromonos. — 11-e u3x., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccrnonanbnoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIN.

6 Hopogeesa, A. B. MaremaTuka : y4eOHUK JIJIsi 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. MatemaTtuka. COOpHHUK 3a7a4 : yICOHO-TIPAKTHYECKOE
nmocooue i CpeaHero mpodeccuoHaIbHOTO 00pa3oBaHMs /
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 obpamenus: 01.06.2020).

HNudopmarimoHHble 31eKTPOHHO-00pa30BaTENbHbIE PECYPCHI:

No | UcTounuk

/i

1 OnexrponHast oubnuoreunas cucrema «bubnnoTex. M3narensctBo KJY»
https://mgri-rggru.bibliotech.ru

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

3 DOneKTpoHHO-OnMOnMMoTeunass cuctema elibrary» / IlpaBooOnanarens:
OO6m1ecTBO ¢ orpaHuueHHON 0TBeTcTBeHHOCThIO «PYHOb» (RU)
https://elibrary.ru

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

online.ru

[Tepunonnueckue n3ganus:

EcrecTBeHHBIC M TEXHMYECKHE HAYKH : Hay4d. )KypHal /Ti. pexd. A. fl.
XaBkuH. — MockBa : OO0 "UzparensctBo "Cuyraukt", 2002 — —

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

5 | KypHal / yapenutensb : BopoHeXCKui TOCyJapCTBEHHBI YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeinmyckoB B roa: 4. — ISSN neuarHoii
Bepcun: 1609-0705. — Tekcr : anexkrponnbiii // DBC elibrary [catit]. — URL
: https : //elibrary.ru (maTa obpamenus: 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 Y OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JANCHUIIINHBI
KouTposib W oOumeHka pe3ylbTaTOB OCBOCHUS YYEOHOW IUCIUIIIUHBI
OCYILIECTBIIAETCS MPENOAABATEIEM B IPOLECCE MPOBEACHUS MPAKTUUYECKUX

3aHATHM M 7a00paTOPHBIX padoT,

TCCTUPOBAHUA, a TAKXC BbIIIOJIHCHUSA

O6y‘laIOI_HI/IMI/ICSI WHAWBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\/'I.

PesyabTaTsl 00yyeHus
(oCcBOCHHBbIE YMEHHUS)

@D opMBbI U METObl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4YeHHsl

* TUYHOCHMHBIX:

—C(OPMHPOBAHHOCTh  TPEACTABICHUH O
MaTe€MaTHUKe KaK YHHUBEPCAIBHOM  S3BIKE
HAYKH, CPEJICTBE MOJECIUPOBAHUS SIBJICHUN U
MPOLECCOB, UAESIX U METOJAaX MAaTEMATHKU;

KontponsHas pabora.
DKcrepTHas OIeHKa BBITIOJTHEHUS
PAKTUYECKON pabOTHI.
DKcrepTHas OIeHKa BBITIOJTHEHUS
CaMOCTOSITEIbHON pabOTHI.

- IMIOHUMAHHUEC 3HAYUMOCTHU MATCMATUKU HJIA
HayYHO-TEXHHUYECKOTO mporpecca,
c(hopMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTHKe KaK K YacTH OOIIeUYeIIOBEYCCKOM
KyJIbTYypbl 4Y€pe3 3HAaKOMCTBO C HUCTOpHEH

KonTponbhas pabdoTa.
DKcrepTHas OleHKa BBITIOJTHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OleHKa BBITIOJTHEHUS
CaMOCTOSITEIbHON pabOTHI.

pa3BUTHUSA MaTeMaTHKH, SBOJIIOLIMEH

MaTeMaTUUeCKUX HJIeH;

—pa3BuTHE JIOTUYECKOTO MelieHus, | KontponsHas padora.
MPOCTPAHCTBEHHOTO BOOOpakeHus1, | DKCIIepTHAs OIICHKA BBITOJTHEHUS

QITOPUTMUYECKON KYJIBTYPBl, KPUTUYHOCTHU
MBIIIJICHUS] HAa YpOBHE, HEOOXOIUMOM st
Oyayuieit mpodeccuoHaIbHON AesITENbHOCTH,
Ul TpOJOJDKeHHs  oOpa3oBaHUSl U
camMo00pa3oBaHus;

MPaKTUYECKON PabOTHI.
DKcrepTHas OleHKa BBITIOJTHEHUS
CaMOCTOSTEIBHON PaOOTHI

—OBJIAJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSAMHU U
YMEHUSMH, HEOOXOIUMBIMU B IOBCEJHEBHOM
KU3HHU, Ui OCBOEHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX JTUCLUIUINH u
JUCLUIUIMH NPO(eCcCHOHANBHOTO IUKIA, JUIS
NOJIydeHUs: o0pa3oBaHMs B O0O0JIACTSIX, HeE
TpeOyroumXx yriyOoJeHHOH MaTeMaTH4ecKon
II0JITOTOBKH;

KonTponbnas pabdota.
DKcrepTHas OLIEHKA BBIOJIHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OLIEHKA BBIMOJIHEHUS
CaMOCTOSITEILHON pabOTHI.

—TOTOBHOCTh u CIIOCOOHOCTH K
o0Opa3oBaHMUIo, B TOM qucie
caMo00pa3oBaHHI0, HA TPOTSHKEHUH BCEH
J)KU3HU;,  CO3HATEJIIbHOE  OTHOIIEHHUE K
HEMpPEepHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO
YCHEIHOM npodeccuoHanbHOM u
00IIeCTBEHHON JIEATEILHOCTH;

KonTponbnas paboTa.
OKcrepTHas OLIEHKA BBIIOJIHEHUS
PaKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIIOJIHEHUS
CaMOCTOATEIbHON PabOTHI.

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

KonTponbsHas paboTa.
OKcrepTHas OLIEHKA BBITIOJHEHUS
NPaKTUYECKON pabOTHI.
OKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSATENbHON PabOTHL
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—TOTOBHOCTh K KOJUICKTHBHOH paboTe,
COTPYIHHYECTBY CO  CBEPCTHHKaMH B
00pa30BaTeNbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HMCCIIeI0BATENbCKOM, TMPOEKTHOW U
APYrux BuJax ACATCIbHOCTU,

KonTpoinbHas paboTa.
DKCHepTHas OIICHKA BBIIOJTHEHHS
NPaKTUYECKON pabOTHI.
DKCHepTHas OI[CHKA BBIOJHEHHS
CaMOCTOSATENIBHON PabOTHI

—OTHOIIICHUE K npodeccuoHaIbHOM
JESITEIbBHOCTH KaK BO3MO>KHOCTH Y4acTusi B
pelIeHnu JINYHBIX, 0OIIECTBEHHBIX,
roCy/lapCTBEHHBIX, 001IeHAIIMOHATBHBIX
pooIeM;

KontponsHas pabora.
DKcrepTHas OIEHKA BBITIOJTHEHUS
IPAKTUYECKON pabOTHI.
DKcrepTHas OIEHKa BBITIOJTHEHUS
CaMOCTOSITEIbHON pabOThI.

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

JEATEIIbHOCTH; CaMOCTOATEIIEHO
OCYUIECTBIIATD, KOHTPOJIMPOBATH "
KOPPEKTUPOBATH NEATEIIbHOCTD;

HCIIOJIb30BATh BCE BO3MOYKHBIE PECYPCHI IS
JOCTH)KEHHMSI  TIOCTABJIICHHBIX  ILEJIEW W
peannzanun IUIAHOB JIeATEIBbHOCTH;
BBIOMpATh  YCIELIHBIE CTpaTeruu B
pa3INYHBIX CUTYalMSIX;

KontponsHas pabora.
DKcrepTHas OIeHKa BBITIOJTHEHUS
MPAKTHYECKON pabOTHI.
DKcrepTHas OIeHKa BBHITIOJTHEHUS
CaMOCTOSITEIbHON pabOTHI.

— yMEHHE TPOAYKTHBHO OOMAThCI W
B3aMMO/ICHCTBOBATH B IPOIIECCE COBMECTHOM
JEeATEbHOCTH, YYUTHIBATh MO3UIUH JIPYTUX
YYaCTHUKOB  JACATEIBHOCTH, d(PPEKTUBHO
paspeniatbh KOH(JIUKTHI,

DK3aMeH.

9KCHepTHa$[ OLCHKA BBIITOJIHCHU A
MIPaKTUYECKON PabOTHI.
DKcrepTHAas OLIEHKA BBIOJTHEHUS
CaMOCTOSITEIbHOU pabOTHI.

— BIJIaJICHHE HaBbIKAMU [O03HABATEJIbHOI,
y4eOHO-HUCCIEAOBATEIbCKOM W TPOCKTHOM
NEeSITENbHOCTH,  HaBbIKAMH  pa3pelIeHUs
npo0ieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIBHOMY MTOUCKY METO/I0B
pelIeHUs MPaKTUYECKHUX 3aj1a4, IPUMEHEHHUIO
pa3IMYHbBIX METOJIOB O3HAHUSI,

OK3aMeH.

DKcnepTHas OLIEHKA BBIOJIHEHUS
MPaKTUYECKON PabOTHI.
DKcrepTHas OLIEHKA BBIOJHEHUS
CaMOCTOSITEIbHON pabOTHI.

— TOTOBHOCTb M  CIOCOOHOCTH K
CaMOCTOSITEJILHOM nH(OPMaLIMOHHO-
MO3HABATEIbHON  JIEATEIILHOCTH, BKJIIOYAS
YMEHHE OPHEHTHUPOBATbCA B  Pa3IUUYHBIX
UCTOYHUKAX  HH(OpMAIMK,  KPUTHUYECKU
OIICHUBATh u UHTEPIPETHPOBATH
nH(OPMALIKIO, TMOIYYaeMYyI0 M3 Pa3IMYHBIX
HCTOYHUKOB;

JK3aMeH.

DKCnepTHas OIICHKa BBITIOJIHCHHS
MPaKTUYECKON PabOTHI.
DKcrepTHas OIlEHKa BBITTOTHEHUS
CaMOCTOSITEIbHOU paOOTHI.

- BJIaJICHUC SA3BIKOBBIMH CpeacTBaMu:
YMCHHE SCHO, JIOTUYHO W TOYHO MH3JIaraTrb
CBOIO TOYKY 3pCHU, HCIIOJIB30BaTh
AICKBATHBIC A3BIKOBBIC CPCACTBA;

DK3aMeH.

YceTHbIi onpoc.

DKcnepTHas 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
PE3yIbTAaTOB U OCHOBaHHﬁ, T'paHull CBOCTO
3HAaHHA W HC3HAHWS, HOBBIX IIO3HABATCIIbHBIX

YceTHbIM onpoc.

TectupoBanue.

OKcrepTHas OLIEHKA BBIIOJIHEHUS
NPaKTUYECKON pabOTHI.
OKcIepTHas OLIEHKA BBIOJHEHUS
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3aa4 1 CpCACTB IJIA UX JOCTHIKCHUSA,

CaMOCTOSATEIBHON PaOOTHI

— IEeNeYCTPEeMJIEHHOCTh B TIOMCKaX W
MPUHATHN PEIICHUH, COOOPa3UTEIHLHOCTh H
MHTYULIMS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MpeACTaBICHUM; CIIOCOOHOCTh
BOCIIPHHUMATE KPacoTy U TapMOHUIO MUPA;

YcrHbli onpoc.

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

* npeoMemHulIX:

— cpOpMHUPOBAHHOCTH MPEJICTABICHUM O
MaTeMaTHKe KaK YaCTH MHPOBOU KYJIbTYPBI H
MECTE MaTeMaTUKH B COBPEMECHHOM
IUBHJTU3AINH, CIIOCO0aX OTTUCAHMSI SIBIICHUI
peaTbHOTO MUpPA HAa MAaTEMAaTUYECKOM SI3BIKE;

YcrHblil onpoc.

TectupoBanue.

DKcrepTHas OLIEHKA BBIOJHEHUS
MPAKTUYECKON pabOTHI.
DKcnepTHas OLIEHKA BBIIOJHEHUS
CaMOCTOSITEIbHON pabOThI.

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

TectupoBanue.

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

— BJaJE€HME METOJAMH JOKa3aTelIbCTB U
AITOPUTMOB perieHus, yMEHHUE X
MPUMEHSTh, TMPOBOAWTH  JIOKAa3aTEIbHBIC
pacCyXJIeHUs B XOJI€ PEIICHUS 3a/1a4;

TectupoBanue.

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

— BJaACHHUC CTaHAAPTHBIMU  IIpHEMaMHU

PEIICHUA pairuOHAJIbHBIX u
HUppannOHaJIbHbIX, IIOKa3aTCJIbHbIX,
CTCIICHHBIX, TPUTOHOMETPHUUICCKUX

ypaBHeHI/If/'I N HCPABCHCTB, HX CHUCTEM;
HCIIOJIB30BAHHUE TOTOBBIX KOMIIBOTCPHBIX
nporpaMmm, B TOM YHCIIC I TIOHUCKA ITyTHU
PCUICHHUA u HIUIFOCTpalun PECUICHUA
ypaBHeHI/Iﬁ N HCPABCHCTB,

TectupoBanue.

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

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

YcTHbIN onpoc.

DK3aMeH.

TectupoBanue.

DKcnepTHasi OLIEHKa BBITIOJIHEHUS
MPAKTHYECKON PabOTHI.
DKcnepTHas OLICHKa BBITIOJIHEHUS
CaMOCTOSITEIbHON pabOTHI.

— BIAQJCHUE OCHOBHBIMH MOHATUSIMHU O
IJIOCKHUX u MIPOCTPAHCTBEHHBIX
reoMeTpHUYecKux (urypax, HMX OCHOBHBIX
CBOMCTBaX; C(HOPMUPOBAHHOCTH  YMEHHSA
pacro3HaBaThb T€OMETpUUYECKHe (QUIypbl Ha
yepTexax, MOJEISIX U B PEalIbHOM MHUDE;

YceTHbIi onpoc.

OK3aMeH.

TectupoBanue.

OKcnepTHas OLIEHKA BBIIOJIHEHUS
IPaKTUYECKON paboTHI.
OKcrepTHas OLIEHKA BBIIOJIHEHUS
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IpUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u dopmyna Ui
pelleHus] TeOMETPUYECKUX 3a/ad M 3a1ad C
MIPAKTHYECKUM COJICPKAHUEM;

CaMOCTOSATENILHON pabOoTHI.

c(OPMUPOBAHHOCTL IPEJACTABIEHUH O
mpoleccax M SBIEHHAX, — HMEIOIIMX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTHYECKHX
3aKOHOMEPHOCTSIX B  peajbHOM  MHpE,
OCHOBHBIX HNOHSATHSX 3JIEMEHTApPHOH TEOpHH
BEPOSATHOCTEH;  yMEHMH  HAXOJHWTh H
OLICHUBATh  BEPOSATHOCTH  HACTYIICHHUS
COOBITMH B HPOCTEHINMX IPAKTHYECKHX
CUTyallMsiX M OCHOBHBIE XapaKTEPHCTHKH
CIIy4YaWHBIX BEJIMYHH;

DK3aMeH.

TectupoBanue.

DKcrepTHas OLEHKa BBINOTHEHHUS
IPaKTUYECKON paboTHI.
DKcrepTHasi OLEHKA BHITIOJTHEHHUS
CaMOCTOSITENIbHON pabOTHI.

BJIaICHUE HaBBIKaMH
FOTOBBIX KOMIIBIOTCPHBIX
PCIICHUH 3a/1a4.

HCII0JIb30BAHHS
nporpamMM IpH

YcTHBIN OIpoc.

DK3aMeH.

TectupoBanue.

DKCrepTHast OLIEHKa BBITIOJHEHUS
NIPaKTHYECKON pabOTHI.
DKcnepTHas OI[eHKa BBITIOJIHEHUS
CaMOCTOSATEIIbHOM paboThlI.

Pa3zpaboTuukm:
COD MI'PU npernojaBaTesb W'/ H.C. I'aBpromkuHa
CO® MI'PU TIperoIaBaTellb & ij [".H. 3y6koBa
IKcnepTsl:
JOLIEHT, KaHAU1aT ﬂ
CTU HUTY MUCuC TEXHUYECKUX HAYK 0O.C.KpaBuosa
(MecTo paboTh) (3aHMMaeMast I0JDKHOCTB) //  (noamuchMHULHATIBI,
bamumst)

[mpenoagaBaTeiib

MaTeMaTHKH U
UHGOPMATUKU

CO® MI'PU

(Z;Z«/ I".H.®enoposa

(MecTo paboThI)

v
(3aHUMaeMast I0JDKHOCTD)

bamuus)

(moanuCh,MHULIMATIBI,

v



IKCIEPTHOE 3AKJIIOYEHUE
Ha pabouyio mporpaMMmy ITUCUHMIUIMHBI «MareMaTHka» Mo crnenuaabHOCTH (6a30BbIi yPOBEHbB):
21.02.04 3emaeycrpoiicTBo.

Paspabotunku — 3y6koBa ['amuna HukonaeBna u INaBpromkuna Haranus CepreeBHa, npenogasareiu
Crapoockonbckoro ¢unmana ¢enepaabHOro rocyAapCTBEHHOro OHOKETHOrO 00pa30BaTebHOrO
y4pexnenus Beiciiero obpasoBanus «Poccuiickuii rocy1apcTBEHHBIH reooropa3Be/iouHbIi YHUBEPCHTET
umeHH Cepro OpmKOHUKHUI3EY.

Pa6ouas nporpamma cocTouT U3 nacnopra pabodeit nporpaMMsl yueOHOM AUCHHUILTHHBL, CTPYKTYPhI U
NPUMEPHOT'0 COAEPXKaHUs y4eOHOM NUCIMILIMHEL; YCIOBHH pealn3alyy yueOHOH TUCIMIUINHEL, KOHTPOJIS U
OLIEHKH PEe3yJIbTATOB OCBOCHUS Y4eOHOM qUCIHUIUTHHBIL.

B paGoueii nporpamme 0603HaueHbI 3a1a41 U 1IeJIU Y4eOHON QUCLMILTNHBI, PEKOMEHIYEMOe
KOJIH4eCTBO 9acoB (i cnenuansHocTH 21.02.04), nperycMoTpeHHOE MaKCHMAIIbHOM ydeGHOM Harpy3Kku
obyyaromerocst 351 yac, B TOM 4HCII€:

obs3aTenbHON ay IUTOPHO#M y4eOHOM Harpy3ku oby4arommerocs 234 Jaca;

caMoCTOATeNIbHOM paboThl/KOHCYIbTauK oby4atomerocs 111/16 gacos.

ConepxaHue NUCUMIUIMHBI O0ECTIEYMBAET NOCTWKEHHE CTYJEHTAMH JIMYHOCTHBIX, NMPEJMETHBIX H
MeTalnpeAMETHBIX Pe3yJIbTaTOB corjacHo npuMmepHoi nporpamme (PI'AY ®HMPO) mno crneumansHOCTH. B
paboyMx mporpamMMax OTpaXKeHbl TeMaTH4ecKue paszenbl: Tema 1. Pa3BuTHe MOHATHA O YMCie, TeMa 2.
VYpaBHeHus U HepaBeHCTBa, TeMa 3.Kopnu, cTeneHn u norapudmsl, TeMa 4. DieMeHTHl KOMOMHATOPHKH.
5.0cHOBBI TPUTOHOMETpPHH, TeMa 6. DYHKIMK U UX CBOMCTBa, TeMa 7..Hawana MaTemMaTHuecKoro aHanusa
Tema 8.Murerpan u ero npumenenue tema 9. Koopaunats! u Bektopsl, Tema 10. IIpsMele U MIOCKOCTH B
npocTpaHcTBe, TeMa 11 MHororpanHuky U kpyriele Tema 12. Tena u moBepXHOCTH BpaiieHus, Tema 13.
W3mepenns B reomeTpun. Tema 14. DeMeHTHI TEOPUH BEPOSTHOCTEM M MaTEMAaTHYECKOM CTATHCTHKY.

@opMBl ¥ METOJBI KOHTPOJII M OLIEHKM COOTBETCTBYIOT pe3yJibTaTaM OOydYeHHs, B T.4. OOLIMM
KOMITETEHLIHSM.

Crucok y4eOHBIX M3[aHUH CONEPXKUT THTepaTypy W VIHTEpHET MCTOYHMKHM, MO3BOJSAIONIME OCBOHMTH
coJiepxaHue y4eOHOW JUCUUIUIUHBI B TIOJIHOM 00BEME.

PaGouyas mporpamma MoxeT OBITh PEeKOMEHIOBaHA Ul NMpPHMEHEHHs B y4eGHOM Mpolecce o
cnerpanbsHocTH: 21.02.04 3emaeycrpoiicTBo.

OKcnepr: 0O.C.Kpasuosa W‘

HOHCHT, KaHAUAaT TEXHUYECKHUX HayK
CTU HUTY MUCHUC Afommuce)

CTU HUTY "MUCuC"
Mopnuck 3aBepsto
HauanbHWK oTaena kagpos
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