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[NOACHUTEJIBHAA 3AIIMCKA

1.IIACIIOPT PABOYEH ITPOTPAMMBI

1.1. Obnacme npumenenusn padouei npopammol:

Pabouass mporpamma y4yeOHOM HMCUMIUIMHBI «MaTemaThKa» SIBISETCS 4YacTbiO
nporpaMmbl  MOATOTOBKM crnenuanuctoB cpennero 3seHa (IIIICC3) mo manHOM
CHENHAIbHOCTA U pa3paboTana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obiiero
o0pa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYPE, COAEPKAHUIO U pe3yIbTaTaM OCBOCHHUS
y4eOHOM nuCHUIUIMHBL «MaTtemaTruka», 1 B COOTBETCTBUM ¢ PexoMeHmanusiMu 1o
OpraHu3alliy TOJIYYEHUs CpPEeAHEro oOlero oOpa3oBaHUS B IpPEAENax OCBOCHUS
00pa30BaTENbHBIX MPOTrPaMM CpPEIHEro MpodeccHoHambpHOro o0pa3oBaHus Ha Oaze
OCHOBHOro oOmero oOpa3oBaHHMsI € y4dyeToM TpeboBaHUM  (eaepaabHbIX
roCyJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB W MOJydaeMoW mHpodeccuu WiH
CHELMAIBHOCTH  CpeIHero  npoeCcCHOHaIBbHOrO  0Opa3zoBaHusi  (HCbMO
JlenapramMeHTa rocyAapCTBEHHO! MOJIUTUKU B c(hepe MOArOTOBKH pabOUYuX KaJpoB U
JIT1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Pa3paboTrana Ha OCHOBE MPUMEPHON mporpammsl 00IIE00pa30BATEIBLHON
yueOHOM jaucuMIuiMHbl  «Maremaruka:anreOpa ¥ Hadajga MaTeMaTHYeCKOTro
aHaAJIN3a;[COMETPUS» Il MPOPECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHu3alun
aBropa bammakoBa M.U., ogobpennoit ®I'AY «DPUPO» Munobpuayku Poccun,
2015, ¢ y4yeToM TEXHHMYECKOTO0 TPODHUIS IMOJydaeMoro MpodhecCHOHAITBHOTO
oOpa3zoBaHus.

1.2 MecTo y4eOHOM JMCHUIIMHBI B Y4eOHOM IIaHe

YyeOnast mucnuimmHa «MaTreMaThkay BXOJHWT B COCTaB 0O0IIeo0pa3oBaTelIbHbIX
y4€OHBIX JUCHUILUINH, (OPMHUPYEMBIX U3 00S3aTE€NbHBIX MPEAMETHBIX OOJacTei
®I'OC cpeanero obmiero oopazoBanus, 1 cnenuanbHocTe CIIO TexHHYecKoro
podus.

1.3 Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCUMIIIMHBI

B pe3ynbrarte ocBoeHUsT y4eOHOM MUCIUTIIMHBI O0YyJarOUIUNCS T0KEH YMETh '

e BRIMONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUsSI BBIPAXKEHUM, COJEpPIKAIINX
CTETCHHbIC, TOKa3aTebHbIC, JOTApUPMUYECKUE W TPUTOHOMETPHUUECKHUE
BBIPAKCHUS.

o Ctpouth rpaduKu CTENEHHOW, TOKa3aTeabHOM, JIorapuMUUECKON U
TPUTOHOMETPUUECKUX (DYHKITUH.

o Pemiate mpocreiimme ypaBHEHUSI U HEPABEHCTBA, COACPIKAIIUE CTEIIEHHBIE,
MOKa3aTeNIbHbIE, JIOTApU(PMUIECKUE U TPUTOHOMETPUIECKUE (DYHKITHUH.

e I300paxkath TeoMeTpuueckue (UTypbl Ha YEepTeKEe U MPOU3BOIUTH
MPOCTEUIINE TOCTPOEHHUS HA IUIOCKOCTH.

e BeimonHATh onepanuu HajJ BEKTOPAMHM U MOJIb30BATHCS CBOMCTBAMH ITHUX
omnepanui.



B pesynbTaTe ocBoeHUSs y4eOHON AUCITUTUTMHBI 00 YJArOITUICS JOKEH 3HATh!
o CBOMCTBA apU(METUYECKOTO KOPHS HATYypaJIbHOM CTETECHH;
o CBOMCTBA CTEIEHU C PAIIMOHAJILHBIM ITOKa3aTeJIeM;
o CBOMCTBA JJOTapU(MOB U OCHOBHOE JIOTapUPMUUYECKOE TOKIECTBO;
¢ OCHOBHBIE€ TPUTOHOMETPUUYECKHE (POPMYIIbL;
o TAOJIUILY TIPOU3BOIHBIX DJIEMEHTAPHBIX QYHKIIUIA;
¢ AKCOMBI CTEPEOMETPHUM, OCHOBHBIC TOHATHS M YMETh MPUMEHATh UX IMPU
peIIeHUH 3a1a4
Ilenvro wzyueHus TUCHUIIIMHBI «MaTtemaTuka» SBIsSeTCS (HOPMUPOBAHHE Y
CTYJIEHTOB OOMMX H TPO(HECCHOHATHHBIX KOMIIETCHITUH, HEOOXOMUMBIX IS
kauectBeHHOTO ocBoeHUs1 OITOII CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C
MOJYYEHUEM cpeaHero oOiiero oOpa3oBaHUS — MPOTrpaMMbl  IMOJATOTOBKHU
KBATH(HUITUPOBAHHBIX ~ pabouymX,  CIy)KaluX, M[pPOrpaMMbl  TTOATOTOBKH
cnermanuctoB  cpeaHero 3BeHa ([IIIKPC, TIIICC3), HeoOXoauMBIX IS
OCYIIECTBJICHUSI MPOPECCHOHAIBHON JEeATEIbHOCTH OYIyIero Crenyaiucra Ha
OCHOBE OBJIQJICHUSI COJEp)KaHUEeM AUCHUIUIMHBL OOIMe 1enu U3YYCHUS
MaTEMaTUKH TPAJUIIMOHHO PEaTU3yIOTCd B YETBhIPEX HAMpaBlICHUAX — oOIee
MpeCTaBlIeHne 00 HIESIX M METOJaX MaTeMaTHK{, UHTEIUICKTyaJIbHOE pa3BUTHE,
OBJIAJICHUE  HEOOXOJUMBIMU  KOHKPETHBIMH  3HAaHUSIMU U YMEHHSIMH,
BOCITUTATEIHHOE BO3/ICHCTBHE.
3aoauu no obecneueHuro O0CMUNCEHUs Yenu.
e (QopMuUpOBaHHE TIPEICTABICHUH O CONUANBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMATHKHU;
e pa3BUTHE JIOTHYCCKOTO, QJITOPUTMHYECKOTO W  MaTeMaTH4eCKOTo
MBIIILJICHUS;
® OBJIaJleHHe MAaTEeMaTUYECKUMH 3HAHUSMU U YMEHHUSIMHU, HEOOXOIUMBIMU B
TTOBCEHEBHOM KU3HM, JIJIT H3YUYCHHUS] CMEKHBIX €CTCCTBEHHOHAYYHBIX TUCIIUATIIINH
Ha 0a30BOM YpOBHE W JUCIHIUIMH MPO(HECCHOHATBLHOTO IMKIA, ISl TOTyYeHHS
oOpazoBaHus B 00JIaCTsIX, HE TPeOYWOIUX YriayOJeHHOW MaTeMaTH4eCKON
MOATOTOBKHY ¥ IPUMEHECHHUS TIOJyUYCHHBIX 3HAHUU TP PEIICHUH Pa3INIHbIX 33144,
¢ BOCNUTAHHME CPCICTBAMH MATEMATHKH KYJIbTYpPbl JUYHOCTH, MOHUMAaHUS
3HAYMMOCTH MAaTEMaTHUKH I HAayYHO-TEXHUYECKOTO Mporpecca, OTHOIICHUS K
MaTeMaTHKe KaK K 4acTh OOIIeYeIOBEUeCKONW KYIbTYPhl, YHUBEPCATHHOM SI3BIKE
HAyKH, TTO3BOJISIIOIIEM OMKCHIBATh M M3y4aTh PEabHBIC MTPOIIECCHI U SBICHUS.
Ocesoenue codepoicanus yueorou oucyuniunvl «Mamemamuxa» obecrieunBaeT
JOCTIKEHHUE CTYICHTAMHU CIICYIOIINX pe3yibmamaos.
JIUYHOCMHBIX .
JI1.chopMHpPOBAaHHOCTh TMPEJCTABICHUNH O MaTeMaTHKE KaK YHHUBEPCAJTbHOM
S3BIKE HAYKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUM U TPOIECCOB, 00 HIESIX H
METO/IaX MaTEMaTHKH;
JI2 moHWMaHWe 3HAYMMOCTH MaTeMaTHUKH JUIsl HAYyYHO-TEXHUYECKOTO
nporpecca, CHOPMHPOBAHHOCTh OTHOILIEHUS K MaTeMaTUKE KaK K YacTH
OOIIIEYeIOBEYECKOM KYJIbTYphl 4epe3 3HAKOMCTBO C HCTOpPHEN pa3BUTHUSA
MaTE€MaTHKH, 3BOJIOLIMEN MaTeMaTUYECKUX UJEH;



JI3 pa3BuTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHUYECKON  KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha  YpPOBHE,
HeoOxomuMoM g Oyaymied  npodecCHOHANbHOW — IESITENIbHOCTH, IS
MIPOIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BAHUS;

JI4 oBnajgeHue MaTeMaTUYECKUMHU 3HAHUSMHU M YMEHUSAMH, HEOOXOIUMBIMU B
MIOBCEIHEBHOM JKU3HU, M1 OCBOEHUSA CMEXKHBIX €CTECTBEHHOHAYYHBIX
JUCHUIUIMH ¥ JUCHUIUIMH TPO(ECCHOHANBHOTO UHUKIA, IS TMOJIYYeHUS
oOpa3oBaHUsS B 00JacTAX, HE TPEOYIOUIUX YIIyOJICeHHOM MaTreMaTHYeCKOu
MOATOTOBKH;

JIS roTOBHOCTH W CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM 4YHUCIE
caM0o0Opa30BaHUIO, HA MPOTSHKEHUU BCEU KU3HM; CO3HATEIBLHOE OTHOIIEHUE K
HEIMPEPBIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCIEIIHOM NpO(ecCHOHaIbHON U
OOIIECTBCHHOU JICATCIILHOCTH;

JI6 TOTOBHOCTH UM CHOCOOHOCTH K CaMOCTOSITENIBHOW, TBOPYECKOW U
OTBETCTBEHHOM €SI TENBHOCTH;

JI7 rOTOBHOCTH K KOJUIEKTUBHOM pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUJIAX ACATEIbHOCTH;

JI8 otHo1IeHKE K TPOHECCUOHAIBHOM JIESITEIbHOCTH KaK BO3MOKHOCTH Y4aCTHUS
B PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
pooiem;

MemanpeomMemHvix:

MT1 ymeHue caMOCTOATENBHO OMPEAEHATh LIENU ACATEIBHOCTH U COCTABIATH
IJIaHBI JEATEbHOCTU;, CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJUPOBATH H
KOPPEKTUPOBATH JIESITEIBHOCTh; MCIIOJB30BATh BCE BO3MOKHBIE PECYpPCHI JIS
JOCTUKEHHUSI TIOCTaBIICHHBIX I€J€H M pealu3alu IUIAHOB JEATEJIbHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

MT2 yMeHue NpOIYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBAaTH B TIpollecce
COBMECTHOM JICSITENIBHOCTH, YYWUTHIBATh TO3MIIMU JPYTUX  YYaCTHUKOB
NesATeNbHOCTH, () (PEKTUBHO pa3peiiaTh KOH(PIUKTHL;

MT3 BnaneHue HaBbIKAMU I[I03HABATENbHOW, Y4e€OHO-HCCIIEIOBATEIIBCKON M
MIPOCKTHOM JESATETHHOCTH, HAaBBIKAMU DPa3pelieHHs] MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIIbHOMY MOHMCKY METOJIOB PEIICHUS MPAKTUYECKHUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHHS;

MT4 T10TOBHOCTh W CHOCOOHOCTH K CaMOCTOSITEIHHOW WH(POPMAIMOHHO-
MO3HABATENILHON  JICSITEILHOCTH, BKJIIOYas YMEHHUE OPUEHTUPOBATHCS B
pa3IMYHBIX  WCTOYHUKAX  HWHGOpPMALUM, KPUTHYECKH  OICHUBATh U
HWHTEPIIPETUPOBATh UHPOPMAITUIO, TOTYIAEMYIO U3 PA3TUYHBIX UCTOUHUKOB;
MT5 BrnaneHue S3BIKOBBIMH CPEACTBAMU — yYMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIarath CBOIO TOYKY 3PEHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBRA;
MT6 BianeHue HaBbIKAMU TI03HABATEIbHON pediekcuu Kak OCO3HAHUs
COBEpUIAEMBIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX pE3YyJbTATOB U
OCHOBAHWM, TPAHMI] CBOETO 3HAHUS U HE3HAHHUSI, HOBBIX MO3HABATENbHBIX 3a/1a4
U CPEACTB UX JOCTHKECHUS;



MT7  neneycTtpeMJIeHHOCTb B IIOMCKaXx W IPUHSATHM  PEILICHHM,

COOOpa3UTENbHOCT W HMHTYULHUS,  PA3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEICTABIICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;
npeomMemHuIX:

11 chopMUpPOBAaHHOCTH MPEACTABICHUNA O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJIbTYpPhl U O MECT€ MAaTEMaTUKH B COBPEMEHHOM HMBWJIM3AIMU, O CIOCO0aX
OMMCAHWS HA MAaTEMAaTUYECKOM SI3BIKE SIBIICHHUI pEaIbHOTO MUPA;

I12 chopMHUpOBaHHOCTH MPEACTABICHUN O MaTEeMaTHYECKUX MOHSATHUSAX Kak O
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJIIOIIMX OINKCHIBATH U U3Yy4aTb
pa3HbIe MPOLECCHl U SBICHMS; NOHUMAaHHE BO3MOXHOCTHM aKCHOMATHYECKOTO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

I13 BnageHue MeTOomaMM JOKA3aTENbCTB M ANTOPUTMOB PELICHHS, YMEHUE HX
MIPUMEHSITh, TPOBOJIUTH I0KA3ATEIIbHBIE PACCYXKIAEHHUS B XOJI€ PEUICHUS 3a/1aY;
I14 BnageHue CTaHOAPTHBIMU NpUEMAMU  PELICHHS PalUOHAIBHBIX U
UPpALlMOHANBHBIX,  IIOKA3aTEJIbHBIX,  CTEINEHHBIX,  TPUTOHOMETPUYECKHUX
YPaBHEHUHN U HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
IIPOTpaMM, B TOM YMCJE JJISI MOWCKA IIyTH PELICHUS U WUIFOCTPALUU PELICHUS
YPaBHEHUI U HEPABEHCTB;

II5 chopmupoBaHHOCTh  MpeACTaBICHUN 00  OCHOBHBIX  IOHSATHSX
MaTeMaTUYeCKOro aHaliu3a M WX  CBOMCTBAaX, BIAJEHUE YMEHUEM
XapaKkTepru30BaTh

I16 noBeneHue HyHKIUH, NCIIOIH30BAHUE TIOJTYUCHHBIX 3HAHUM JIJIs1 ONTMUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

I17 Bafenrie OCHOBHBIMY MOHATHSIMU O IUNIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTD
YMEHHSI paclio3HaBaTh HA YEPTEKaxX, MOJEISAX U B PEATbHOM MUpPE
reoMeTpudeckue (pUrypbl; IpUMEHEHUE U3YYEHHBIX CBOMCTB T€OMETPUYECKUX
buryp u hopmyn s pelieHHs] TeOMETPUUECKUX 3a/1a4 U 3a]1ay C
MIPAKTUYECKUM COJIEPKAHUEM;

I18 chopmupoBaHHOCTH IPEACTABICHUI O TTPOIIECCaX U SIBJICHUSIX, UMEIOLTUX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM
MUpPE, 00 OCHOBHBIX IMOHATUSX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHHIMA
HAXOJIUTh U OIICHUBATh BEPOSITHOCTU HACTYTUICHUSI COOBITHI B MPOCTEHTITIX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYailHBIX BEJIMYUH;
I19 Bi1ajieHrie HAaBBIKAMU UCIIOIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX TPOTpaMM
IIPU PELICHUU 3a/1a4.



2 COJAEPXKAHUE YUYEBHOM JUCHOUIIJIANHBI <MATEMATHKA»

BBenenune

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, UHPOPMAITMOHHBIX TEXHOJIOTHSAX U
MPAaKTUYECKOM JeATellbHOCTH. llenn W 3amauM u3ydyeHus MaTeMaTHKd IpU
ocBoennu npodeccuit CIIO u cneunansuocteit CIIO.

AJIT'EBPA
Paszeumue nonsmus o wucne

Llenbie u parnuoHandbHble uucia. JleWcTBUTenbHBIC uucna. [lpubnuoicerHbvie
evruucnenus. Komnnexcrvie uucaa.
Kopnu, cmenenu u nocapugpmot

Kopuu u crenenu. KopHr HaTypaqbHOW CTENEHHM W3 YMCIAa U MX CBOMCTBA.
CreneHn ¢ palMOHAIBHBIMU  MOKa3aTelsiMu, HWX cBoWcTBa. CTeneHn ¢
NEUCTBUTENBLHEIMU mOKazaTenaMu. Ceoticmea cmenenu ¢ O0elucmeumelbHbiM
noxasameinem.

Jlorapu¢pm. Jlorapugm umciaa. OcHOBHOE JOrapudMHUUECKOE TOXKIECTBO.
JHecsatuunbie u HaTypanbHble Jorapudmbl. [IpaBuna aeicTBuil ¢ jorapudpmMamu.
IIepexo1 K HOBOMY OCHOBAHHIO.

IIpeoGpa3oBanue anredpanyeckux Boipaxennii. [I[peodpazoBanue
palMOHAIBHBIX, UPPALUOHAIBHBIX CTEIIEHHBIX, I0OKA3aTEJIbHBIX U
jorapuMUYeCKUX BblpakeHud. Ilpakmuueckue 3anamus

Apudmernueckue ACHUCTBHUS HaJ YHUCIAMH, HAXO0XICHUE MPUOIMKEHHBIX
3HAUYEHUWA BEJIMYMH W  MOTrPELIHOCTEM  BbIUMCICHUNA  (a0CONIOTHOM U
OTHOCHUTEJIBHOM ), CpaBHEHUE YUCIIOBBIX BBIPAXKEHUH.

Brruncnenue u cpaBHeHME KOpHEN. BrINIONIHEHHE pacyeTOB ¢ paauKaIaMHu.

PemieHne uppauyoOHaIBbHBIX ypaBHEHUN. HaxokneHue 3Ha4eHUN CTEIEHEH C
pauuoHanbHbIMU  TNOKazaTensiMu.  CpaBHeHue creneHed. IIpeoOpazoBanus
BBIPAKECHUH, COJAEPKAILNX CTENCHH. PellIeHne oKa3aTeabHbIX YPABHEHUN.

Pemenve npukitaHbIxX 3a7a4.

Haxoxnenue 3HadeHuii nmorapudma mo mpou3BOJIBHOMY OCHOBaHUIO. Ilepexon
OT OJHOTO OCHOBaHMsS K JApyromy. BplumcieHue u cpaBHEHHE JOTrapu(pMOB.
JlorapudmupoBaHue ¥ MTOTEHIUPOBAHNUE BbIPAXKECHHIA.

[TpuOnxeHHbIe BHIYUCICHUS U PEIICHUS MTPUKIAIHBIX 3a/ad.



Pemmenne norapumMuyueckux ypaBHEHHI.
OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIC ITOHSATHUS
PaI[I/IaHHaJI MCpa yrja. BpaHIaTCJIBHOG JABHKCHHC. CI/IHYC, KOCHUHYC, TAHI'CHC H
KOTaHI'CHC 4YHCJIa.

OcHOBHBIC TPUTOHOMCTPHUICCKUC TOKACCTBA

@opmynsl npuBeneHus. Popmynsl cioxeHus. opmynsl yaBoeHuss DPopmyivl
NOJIOBUHHO20 Y2]1a.

[IpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BbIPAKEHUN

[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B MPOU3BEACHHUE U
MPOU3BEJCHUSI B CYMMY. BbipaswceHnue mpuecoHOMempuyeckux @YHKyull uepes
MAH2EeHC NOJIOBUHHO20 ApeyMeHma.

TpuroHoMerpruecKkue ypaBHEHHs U1 HEPABEHCTBA

IIpocreimue TPUTOHOMETPUUECKUE YPaBHEHUS. IIpocmeuuiue
MpucoHoMempuyecKue HepageHcmada.

OO6paTHbIe TpUrOHOMETpUYECKHE QYHKIIMU. APKCUHYC, aDKKOCUHYC,

apktanresc. Ilpakmuueckue 3anamus

PanguaHHbBIN METOJ U3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C IPAyCHOU MEPOIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIBI CIIOKEHUSI, YIBOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (YHKIMHA B MPOU3BEICHUE,
npeoOpa3oBaHUE MPOUBBEIACHUS TPUTOHOMETPUUECKUX (YHKIUH B CYMMYIO
[Ipocreimme TPUroHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHbie TPUTOHOMETPUYECKUE (DYHKIINH: apKCUHYC, aDKKOCUHYC, apKTAaHTCHC.

®YHKIMHN, UX CBOMCTBA U TPA®UKU

Oyukiuu. OOIacTh ONMPEACICHUs] U MHOXKECTBO 3HAYCHUM;, rpaduk (QyHKIIHH,
nocTpoeHue rpaduxoB GyHKIINMA, 3aIaHHBIX PA3TMYHBIME CTIOCOOAMH.

CpoiicTBa (hyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAaHUYECHHOCTD,
NEePUOINYHOCTh. [IpOMeXKyTKH Bo3pacTaHUsi W yObIBaHWsA, HaWOOJbIICE U
HaWMCHBIIICE 3HAYCHHUs, TOYKH OKCTpemyMa. [ 'paduueckas WHTEpIIpETAITHS.
[Tpumeps! PYHKITMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX TPOIECCax U SBICHHSIX.
Apudmernueckue onepauu Hajx GyHKUUIMHU. CrnoxHas GyHKUIUS (KOMITO3ULINS).
llouamue o nenpepvigHocmu yHKYUU.

Oo6patHeie GyHKIMU. Obracmeb onpeodenenuss u 0OAACMb 3HAYEHUl 0OpaAmHOU
@dynxyuu. I'pagux oopamnou gyuxyuu.

Crenennble, MOKa3aTelbHbIE, JorapupMuueckue u
TpuroHoMmerpuueckue GpyHkuu. OOparHble
TPUTOHOMETpUUYECKUE HYHKIIUU

Omnpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.



[IpeoOpazoBanust  rpadukoB.  [lapamnmensHBIA  TEPEHOC,  CHUMMETPUSA
OTHOCUTEJIBHO OCEW KOOPAMHAT U CUMMETPHsSI OTHOCHUTEIBHO Hayala KOOPJAMHAT,
CUMMETPHUSI OTHOCUTEIBHO MNPSAMOM Y = X, pacTsHKEHHE M CXKaTHE BIOJb OCEH
KOOpJMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEM MEXAY IEPEMEHHBIMM B PEalbHBIX IPOLECCaX U3
CMEXHbIX quciuminH. Onpenenenue ¢pyHkuuil. [loctpoenue u uyteHue rpaguxos
¢bynkmuit. HUccnenoBanue ¢ynkiuu. CBoicTBa JUHEHHON, KBaIpaTUYHOH,
KyCOYHO-TMHEHMHOW u  JApoOHOo-TuHelHOoW  ¢yHknuil. HempepwiBHBIE U
nepuoanueckue ¢yHkiuu. CBoiicTBa U rpaduKu CHHYca, KOCHHYCa, TaHI€HCA U
koTanreHnca. O6patasie PpyHkMU U ux rpapuku. OOpaTHbIE TPUTOHOMETPUUECKHUE
¢ynkuuu. IlpeoOpasoBanust rpapuka ¢GyHKUMH. ['apMOHMYECKHE KoJeOaHUs.
[IpuknanHble 3a1a49H.

[TokazarenbHble, TOrapuPpMUUECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS U

HepaseHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

MocaenoBareabHocTu.  CrnocoObl  3aJaHus W CBOMCTBAa  YHCJIOBBIX
II0CJIEA0BATEIbHOCTEN. Ilonamue 0 npeoeie noc1e008amenbHOCU.
Cywecmegosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008amMelbHOCIU.
CymmupoBaHue nocienoBaTesbHOCTeH. beckoHeuHo yObIBarolas reoMmeTpuieckas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. [loHsiTue O MPOU3BOAHOM (PYHKIMU, €€ TEOMETPUUYECKHN U
(bu3nueckuil cCMbICI. YpaBHEHUE KacaTeabHOU K rpaduky @yHkuuu. [IponsBonnsie
CyMMBbI, pa3HOCTH, NPOU3BENCHMS, 4acTHble. [IpomM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIUH. [IpuMeHeHne Mpon3BOIHON K UCCIENOBaHUIO (DYHKIUN
U TMOCTpoeHU0 TpapukoB. [IpouzsooHvie obpamHoOlU QYHKYUU U KOMHOZUYUU
@dyHKryuu.

IIpuMepbl UCHONB30BaHUsA IPOU3BOAHOM U1 HAXOXKICHUS HAWIIY4IlEero
pelieHus B NPUKIAAHBIX 3a7adax. Bropas npousBoaHas, €€ reOMETPpUYECKUN U
busnueckuit cMmpici. Haxoxaenue ckopoctu it poriecca, 3a1aHHoro (hopMysion
u rpaduxom.

IlepBooOpa3nass u mHTerpaj. [IpuMmeHeHue ompeAeseHHOTO WHTErpaia s
HAXOXJCHUS TIUIOLIAAN KpUBOJMHEHMHOW Tpanenuu. @Popmyna Hserorona—
Jleitonuna. IlpuMepsl mpuMeHEeHHsI UHTETpasia B PU3UKE U T€OMETPUH.

Ilpakmuueckue 3anamus

YucnoBas moclieI0BaTENbHOCTb, CHOCOOBI €€ 3aJaHusi, BBIYUCICHHUS YJICHOB
nocienoBatenbHocT. llpenen mocnenoBaTenbHOCTH. beckoHewHO yObIBaromas
reOMETPUYECKAS IPOTPECCUSL.

IIpon3BoHAs: MEXAaHUYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHenne kacatenpHOM B obOmem Buge. llpaBuma u  dopmynbl
muddepeHupoBanysi, TaOMUIA MPOU3BOAHBIX  BJIEMEHTAPHBIX  (DYHKIIMM.
HccnenoBanre GyHKIIMU C TOMOIIBIO TPOM3BOAHON. Haxoknenue HanOosbIero,
HAaUMEHBIIIETO 3HAYEHUS U SKCTPEMANIBbHBIX 3HAYEHUHN (PYHKIIUH.
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Wuterpan u mnepBooOpasznas. Teopema Hprorona—IJleitOnuna. Ilpumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BEJMUYMH U TUIOIIAIEH.

YPABHEHUWA 1 HEPABEHCTBA

YpaBHeHMsT M CHCTeMbl YpaBHeHMil. PanuoHnanpHblE, HppalMOHAaJIbHEIE,
IIOKAa3aTeJIbHbIE U TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPUEMBI UX pelIeHUs (pa3ioKeHNE HA MHOKUTENN, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpapuuecKuil METON).

HepaBencrBa. PanvoHanbHBIE, UppALMOHANBHBIE,  ITOKA3aTEIbHBIE WU
mpuzoHomempuieckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PEILICHHUS.

HUcnoab3oBanue cBOMCTB U rpagukoB GyHKUMH NPH PelICHUH YPABHEHHUH
U HepaBeHCTB. Meton nHTepBanoB. M300pakeHre Ha KOOPAMHATHOW IJIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHHM W HEPABEHCTB C JBYMS IEPEMEHHBIMU U HX
CUCTEM.

Ilpuxnaonwie 3a0auu

IIpruMeHeHne MaTeMaTUYeCKUX METOJOB I PELICHUs COAEPIKATEIbHBIX 3a1a4
U3 pa3IMYHBIX 00MacTel HAYKH U MPAKTHKY.

WHuTtepriperanys pe3ysbraTa, y4eT peaabHbIX OIPAaHUYCHUN.

Ilpakmuueckue 3anamus
Kopnu ypaBuennii. PapHocuibHOCTh ypaBHeHHi. [Ipeobpa3oBanre ypaBHEHUH.
OcCHOBHBIE NIPUEMBI PELIEHNS YPAaBHEHUH. PellieHne cucTeM ypaBHEHHUI.
Hcnonb3zoBanue CBOMCTB U IpaprkoB (GYHKUMIA sl peIIEHUs] ypaBHEHUI 1 Hepa-
BEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHSTHS KOMOMHATOPUKH. 3a7a4yl Ha TOJICUYET YKCIIa Pa3MEIICHUIH,
MEepPEeCTaHOBOK, coueTaHuil. Pemienune 3amay Ha mepebop BapuantoB. dopmyna
ounoma Herotona. CBoiicTBa OMHOMHHAIBHBIX KOd(hduimeHToB. TpeyroibHUK
[Tackass.

DIIeMEHTBI TEOPUU BEPOSTHOCTEM

CoObITHE, BEPOATHOCTH COOBITHS, CJIOKEHHE U YMHOXEHHE BEPOSTHOCTEH.
louamue o nesagucumocmu cobvimuii. [luckpemuas ciyuyaunas 6eiuyuHd, 3aKOH
ee pacnpeoenenus. Yucnosvie xapaxmepucmuku OUCKDEMHOU  CIYYAUHOU
senuyunvl. Ilonsamue o 3akoHe 6onbUIUX YUCel.

DJIeMEeHThl MaTEMaTHUYECKOM CTaTUCTUKH

[IpencraBnenne naHHBIX (TaOMUIBI, AWArpaMMBbl, TpapUKH), 2eHepaIbHAs
COBOKYNHOCMb, 6blOOpKA, cpedHee apugmemuueckoe, meouana. Illonamue o
3a0ayax mamemamuieckol CmamucmuKu.

Pewenue npakmuueckux 3a0au c npumeHenuem 6epoOAmMHOCHHBIX MEMOO08.

Ilpakmuueckue 3anamusn
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HcTopus pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEH M CTATUCTHKU U UX
poJib B pa3IMYHBIX CcQepax YeIOBEUECKOM KusHeaesTeapHocTHu. [IpaBuna
KOMOMHATOpUKH. PemeHne KOMOMHATOpHBIX 3ajgad. Pa3melieHusi, coyeTaHus u
nepecraHoBku. bunom Herotona u tpeyronbauk Ilackans. [Ipuknagneie 3anayu.

Kitaccnueckoe onpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOpEMA O
CyMME€ BEpOATHOCTEH. Brrunciienne BeposTHocTed. lIpukiagHble 3axayu.
IIpencrasiienre 4ucioBbIX AaHHbIX. [Ipuknannelie 3ana4mn.

I'EOMETPUA

Hpﬂsze U niockocmu 6 npocmpancmee

B3anMmHOe pacnonokeHue ABYX NpPsIMBIX B HpocTpaHcTBe. llapamienbHOCTH
npsAsMord M IIockoctd. llapamrensHocTh mIOCKOCTEW. [lepneHauKynsspHOCTH
IPSAMON U IIOCKOCTU. IlepreHnuKysssp W HAakIOHHasA. YIOJI MEXKIy IpsAMOU U
IIJIOCKOCTBIO. JIByrpaHHbIN yToil. Yron MEXIY IIJIOCKOCTSIMH.
[leprieHIUKYJIAPHOCTD IBYX IIJIOCKOCTEH.

['eomeTprueckue mnpeoOpa3oBaHMUs NPOCTPAHCTBA: IMAPAJUICNbHBIN MEPEHocC,
CUMMETPHSI OTHOCUTEIIBHO IIIIOCKOCTH.

[lapamnensHoe TpoeKkTHUpoBaHUE. [l1owads  OpmMoO2OHANBLHOU  NPOEeKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX (UTYP.

MHOrorpaHHuKH

Bepuunel, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka. MHuozcoepanHble yeiubi.
Buinyxknvle mnocoepannuxu. Teopema Junepa.

[Tpuzma. [Ipsimas u naxnonnasa npusma. [lpaBunshas npusma. [lapamnenenunesn.

Ky0.

ITupamupna. [IpaBuiibHas nupamMua. Y cE4EHHAs MUPAMUIA.

Terpasap. CummeTpuu B KyOe, B mapajuiesienunesie, B Ipusme u

nupamuje. CedeHuns Kyoa, IpU3Mbl U TUPAMU/IBL.

[IpencraBienre o MpaBUIBHBIX MHOTOIpaHHUKAX (TeTpasape, Kybe, oKTajape,
JOJIEKa’Ipe U MKOCAdIpeE).

Tena 1 NOBEPXHOCTH BpAIICHUS

[Mumuaap u koHyc. YceueHHblil koHyc. OCHOBaHUE, BHICOTA, OOKOBas
MOBEPXHOCTh, 00Opasyroias, pazBepTka. OceBble CEUCHUS U CEUEHUS,
napasuiesibHbie ocHoBaHuIo. [llap u cdepa, nx ceuenns. KacarenbHasi JI0CKOCTb K
cepe.

N3mepenus B reomeTpun

O6neM u ero uzmepenue. MuaterpanbHas opmyna oobema.

@®opmynsl  00beMa KyOa, MPSIMOYTOJBHOTO MapayliesienuIeaa, MPU3MEI,
munHapa. Dopmynbl o0bemMa mnHpaMuabl W KoHyca. DOpMyIbl  IIOIIATU
MOBEPXHOCTEH IMIHH/IPA ¥ KOHYyca. DopMyIisl 00beMa mapa ¥ miomaan chepsl.

[Tomo6ue Ten. OTHOMICHMS TUIOIIA/ICH TOBEPXHOCTEH U 00HEMOB TTOTOOHBIX TE.
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KoopaunaTel 1 BEKTOpBI

[IpsimoyrosibHast (IekapToBa) cucTeMa KOOpJAMHAT B MpocTpaHcTBe. Popmyia
pacCTOsTHUSL MEXAY ABYMSI TOUKaMU. Y paBHEHUS CEPDI, NIOCKOCHU U NPAMOU.

Bekropel. Monyns Bektopa. PaBeHCTBO BeKTOpOB. CJ0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEKTOpa MO HAIMpaBICHUSM. YTOJ
MeXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopauHatel BeKTOpa.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

Hcnonb30BaHWE KOOPAWHAT M BEKTOPOB IMPU PEIIEHUH MATEMAaTHYECKHX U
MPUKJIAJHBIX 33/1a4.

Ilpakmuueckue 3anamus

[Ipu3Hakd B3aMMHOIO PACHOJOXKEHUS NPSAMBIX. YTOJI MEXIAY HNPSMBIMHU.
B3anMHOe pacnonokeHue NpsiMbIX U INIOCKOCTEN. [lepreHaAnKyap 1 HaKJIOHHAs K
IJIOCKOCTU. YTON MEXIAy NpsAMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIOJIOKEHUU MPSIMOM U TIOCKOCTU. TeopeMa O TpeX NMEepHeHAUKYIsIpax.

[Ipu3Haky U CBOMCTBA MAPAIUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEN.

PaccrossHME OT TOYKM 10 IUIOCKOCTH, OT IPSMOM IO IUIOCKOCTH, PAaCCTOSTHUE
MEXAY  IUIOCKOCTSMH, MEXAY  CKPCILIMBAIOIIMMUCI  IPSAMBIMU,  MEXIY
MPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[lapannenbHO€ TPOESKTUPOBAHME W €ro CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU — NPOEeKYUuu  MHO20Y20JbHUKa.  B3auMHOE  pacmoJiokKeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunble BUIbI MHOTOrpaHHUKOB. WX u3zo0paxkenus. CeueHus, pa3BepTKH
MHOrOrpaHHukoB. [lnomaas moBepxHocTHu. Buasl cuMmmerpuili B NPOCTPAHCTBE.
CuMMmeTpusi Tel BpallleHUWsST W MHOTOTPaHHHUKOB. BpruucieHue mmiomane u
00BEMOB.

Bexkropsl. [elictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B

IIPOCTPAHCTBE.

YpaBHeHUE OKPYXHOCTH, Chephl, TUIOCKOCTU. PaccTosiHMe MeXIy TOuYKamHu.
JelicTBusi ¢ BEKTOpaMu, 3aJaHHbIMH KoopAuHaTaMu. CKaJasipHOE MPOU3BEIAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHUE MPSIMON U IUIOCKOCTH. VCIIoIb30BaHNE BEKTOPOB
IIPY JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

Jns BHEayaUTOPHBIX 3aHITUWA CTYACHTAM HapsAay C pELUIeHWEeM 3aJad |
BBITIOJIHECHUS MPAKTUYECKUX 3aJlaHuN MO>KHO MPEIIOKUTD TEMBI
HCCIIEIOBATENIbCKUX U peepaTUBHBIX PabOT, B KOTOPBIX BMECTO CEPUI OTACIIbHBIX
MEJKMX 3a7a4 U YIOpaKHEHUU MpeylararoTcs CHOKETHBIE 3aJlaHusl, TpeOyrolme
JUTUTEILHON pabdoThl B paMKax OJHOM MaTeMaTH4YECKOW CHUTyalluu. OTH TEMBbl
MOTYT OBITh KaK WHIWBUAYAJbHBIMU 3aJaHUSIMH, TaK W TPYIIOBBIMH JIJIsi
COBMECTHOTI'O BBITIOJIHECHUS HUCCJICIOBAHU S
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4 TEMATUYECKOE INIAHUPOBAHUE

[Ipu peanuzanuu coaepkanus 001e00pa3zoBaTEIbLHON yUeOHON AUCIIUTLIUHbBI

«Maremaruka» B mnpenenax ocBoeHuss OIl CIIO Ha 06a3e OCHOBHOIO 0OIIEro
oOpa3oBaHus ¢ noiaydeHueM cpeaHero ooduiero odpaszosanus (IITIICC3) makcumanbHas
yueOHasi Harpy3Kka o0y4arouuxcs COCTaBIISACT:

* no cnenuanbHOocTIM CIIO conumanbHo-3k0OHOMHYECKOTO mnpoduis — 351 gac. U3
HUX  ayauTopHas  (oOsi3aTenpHasi) Harpy3ka  OOYYaromUXCsl,  BKJIIOYAs
npakTuieckue 3ansatus (S564yacon), — 234 yaca; BHeayJUTOPHAsi CAMOCTOSITEIbHAs
pabota ctynenToB — 117 gacos.

TEMATHUYECKUH TUTAH
[Tpoduinb — coruaabHO-?KOHOMUYECKHH.

CnennanbHocth — 38.02.01 DxoHOMMKA U OyXraiaTepckuil yder (1o

OTpAaCIIAM).
Bun yueOHoii padoThl KosmmuecTBo yacos
IIpodpnim
npogecCHOHAILHOIO
o0pa3oBaHus
CounajabHoO- _
IKOHOMMYECKHUI
AynurtopHsle 3aHaTus. Coaep:xxaHue CnenmnajibHOCTh
o0yueHust Clio
38.02.01
1.BBeneunune 2
2.PazBuTHe MOHATHS O YHCIIe 10
3.KopHu, crenenu u sorapumel 28
4. TIpsiMble ¥ TUTIOCKOCTH B IPOCTPAHCTBE 20
5.KombunaTopuka 12
6.KoopanHaThl 1 BEKTOPEI 16
7.OCHOBBI TPUTOHOMETPHHU 31
8.DyHK1MM u rpaduxu 18
9.MHOTOrpaHHHUKH U KPYTJIBIE Tea 26
10.Havana MaTeMaTH4ecKOTO aHaIH3a 24
11.WnTerpan u ero npuMeHeHue 15
12.9nemeHTBI TEOPHH BEPOSITHOCTEH U 12
MaTeMaTHYECKOW CTATUCTHKH
13.YpaBHeHUs 1 HEPaBEHCTBA 20
Hroro 234
BueayautopHasi camocTosiTeJibHAas padoTa
117
[ToaroroBka BBICTYIUIEHUH 110 3aJaHHBIM TEMaM,
JIOKJIa/10B, pedepaToB, 3cce, NHAUBUIYAITBHOTO
IPOEKTA C UCTIONBb30BAHMEM MH(POPMALMOHHBIX
TEXHOJIOTUH U Ap.
Ilpomesicymounan ammecmayus é ghopme
IK3ameHa
Bcero 351
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4 TTEPEYEHD [TIPAKTUYECKUX N JIABOPATOPHBIX PABOT

Bun HaumeHoBaHue pa3/ieioB U 3aHATHI
Tema 1 PazBuTHe NOHATHA 0 YUCJIE
113 1 [IpubnmxeHHbIe BEIYKMCIICHUS. [[elicTBUTEIbHBIC YHCTIA.
13 2 «/lercTBUA Hal KOMIUIEKCHBIMU YHCIIAMK
Tema 2 KopHu, crenenu u jjorapugmbl
113 3 CreleHu ¢ IeiCTBUTEIBHBIMA OKA3aTCIIIMU
13 4 IIpeoOpa3oBanue norapu(pMUUECKUX BbIPAKEHUN
135 IIpeoOpa3oBaHue MoOKa3aTENbHBIX BbIPAXKEHUN
Tema 3. [IpsiMble ¥ MIIOCKOCTH B POCTPAHCTBE.
13 6 [TapanienbHOCTb NPSAMON U INIOCKOCTH
1137 Ceuenus ky0a, IPU3MBbI, TUPAMUIbI
Tema 4. Di1eMeHTbI KOMOUHATOPUKH
13 8 Pemenwue 3amay Ha nepebop BapuanToB CBOKCTBa OMHOMUHAIBHBIX KOA((UIIUESHTOB »,
113 9 CaoiicTBa OMHOMHHANBHBIX K03 duimenton. Tpeyronpuuk [Tackans
Tema S. KoopanHaThl M BEeKTOpPbI B IPOCTPAHCTBE.
13 10 | Pemenue 3a1a4 KOOpANHATHBIM METOIOM»
I13 11 | CxanspHoe npou3BeneHNE BEKTOPOB
Tema 6. OCHOBBI TPUTOHOMETPHUH
1312 OcHOBHbIE TPUTOHOMETpUYECKHUE TOXkAecTBA. DopMyIbl IpUBEIEHUS
I13 13 | IIpeoOpa3oBanue TPUrOHOMETPUUYECKUX
BBIPA)KEHM C HCIOJIb30BAHNEM TPUTOHOMETPUUYECKHUX TOXKJIECTB
113 14 Pemienue TpuroHOMETpUUECKUX YpaBHEHUI
13 15 | Pemenne TpUroHOMETpUYECKUX HEPABEHCTB
Tema 7. ®ynkuum u rpaguku
13 16 | Crenennas ¢pynkuus, e€ rpaguk 1 cBOicTBa
13 17 | Jlorapudmuueckas pyHkius, e€ rpaduk u cBocTBa
I13 18 | Kocunyc, ero rpaduk u cBoicTBa
113 19 Koranrenc, ero rpaduk u cBoiicTBa
Tema 8. MHOrorpaHHMKH M KpYyIJble TeJa.
113 20 Brruucnenune o0bEMOB TN U MOBEPXHOCTEH BpAIICHUS
Tema 9. Hauana maremaTudeckoro ananausa. Uarerpad
113 21 Brruncnenue npeaenoB GyHKIUHA B TOUKE,
Ha OECKOHEYHOCTH»
113 22 [IpaBuna BeIYMCIEHUS IPOU3BOJHBIX
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113 23 Brruucienune npon3BOAHBIX CIIOKHOW (PYHKITUN
113 24 Haxoxnenue HaMEHBIIEr0, HAaHOOIBIIET0 3HAYEHHS
(YHKIIMH Ha OTPE3Ke
13 25 | [loctpoenue rpadukoB GpyHKIHI
TI3 26 Brruncnenue onpeeeHHbIX HHTErPAIoB Pa3IMuHBIME CITIOCOOaAMH
Tema 12. YpaBHeHUS U HEPABEHCTBA.
113 27 Pemienue ypaBHeHMil: pa3ioxkKeHUEe HA MHOKUTEIHU, BBEICHUE HOBBIX ITIEPEMEHHBIX,
MOJICTAHOBKA
113 28 Pelienne HepaBEeHCTB METOJIOM UHTEPBAJIOB

S.IIPUMEPHBIE TEMbI PEOEPATOB U UHAMBUAY AJIbHBIX ITPOEKTOB.

* HenpepsiBHBIE ApOOH.

* [IpuMeHeHue CI0KHBIX MTPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* [TapannenbHOE IPOEKTUPOBAHHUE.
CpenHue 3HaY€HUs U UX IPUMEHEHUE B CTATHUCTHUKE.
*  BekTopHOE 3aaHue MPsAMBIX U IJIIOCKOCTEN B MPOCTPAHCTBE.
*  CioxeHue rapMOHUYECKUX KOJIEOaHUN.
. ['padpuueckoe perieHre ypaBHEHU U HEPABEHCTB.
. [IpaBwibHBIE ¥ TOTYIPaBUIIbHBIE MHOTOTPAHHUKHU.
. Konundeckue ceueHus U uX NpUMEHEHHE B TEXHUKE.
. [Tonsitue auddepenimana u ero MPUI0KEHHUS.
. CxeMbl MOBTOPHBIX UCHBITAHUHN bepHyuin.
. HccnenoBanue ypaBHEHUNA U HEPABEHCTB C IAPaMETPOM.

6. XAPAKTEPUCTHUKA OCHOBHbIX BUJIOB YUYEEHOM JEATEJIBHOCTU

CTYAEHTOB.
Conep:ranue XapakTepuCcTHKA OCHOBHBIX BUJI0OB
o0y4YeHus 1esITeJIbHOCTH CTYJI€HTOB (HA YpPOBHE YI€OHBIX
IEeMCTBUIT)
Beeneuue OsmakoMJIeHHe ¢ POJIbI0 MATEMATUKU B HayKe, TeXHHUKE,

OKOHOMUKE, MH(POPMAIIMOHHBIX TEeXHOJIOIUAX 1
IIPaKTUYeCKol mesarenbHocT. O3HAKOMIIEHUE C IIeJIIMU
¥ 3aJaYaMy U3yYeHUs MaTeMAaTUKN IIPH OCBOCHUN
apocpeccuit CI10 u cnenmansuocteir CI10

AJITEBPA

Passutue nousarus |Brimosrnenne apudMeTHyecKHX IeMCTBUI HAJT YHUCIAMHU,
0 yucJie

coueTasi yCTHBIE U MAChMEHHBIE IIPHUEMBI.

Haxosxgenne npub/IMKeHHBIX 3HAYEHUH BeJINYNH U
IOTPEIITHOCTe BEIYNCIeHNH (a0COTI0THON 1
OTHOCHUTEJIBHOIT); CpaBHEHHNE YHNCJIOBBIX BHIPAKEHUH.
Haxosxgerue ommbok B IpeodpasoBaHUAX U
BBIYMCJIEHUAX (OTHOCUTCS KO BCeM ITYHKTaM HIPOTPaMMBI)
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Kopuu, crenenmu,
norapudMbl

OsHakoMJIeHUE ¢ TIOHATHEM KOPHS N-ii CTeIeHH,
CBOMCTBAMU PAIUKAJIOB U IPABUJIAMH CPABHEHUS
KOpHEWU.

@opMyIupoBaHMe oIpeaeeHIsT KOPHSA U CBOHCTB
KOpHel. Brrumcienue u cpaBHeHUE KOPHEH, BHITIOJTHEHUE
MIPUKUIKY 3HaUeHUA KopHs. [IpeodpasoBaHme 4mCIIOBBIX
¥ OYKBEHHBIX BBIPAKEHUH, COIEPIKAIINX PaTHKAJIHL.
Brimosiaenue pacueTos 1o popMysIam, ComepsKAIIIM
PagUKaJIBI, OCYIIECTBJIISASI HEeOOX0IUMbIE TIOICTAHOBKH U
mpeobpasoBanus. OmpesesieHre paBHOCUIbHOCTHA
BBIpAsKEHUH ¢ pagukagamu. Perrenre nppaioHaIbHBIX
YPaBHEHUU.

OsHakoMJIeHIe C TTOHSITHEM CTEIeHHU C IeMCTBUTEIbHBIM
IIOKa3aTeJsIeM.

Haxoxmenve sHaueHUH cTeIIeHH, UCIIOJIb3YS IIPU
HEe00XO0IUMOCTH MHCTPYMEHTAaJIbHBIE CPEICTRA.
3arceIiBaHue KOPHS N-# CTEIIeHU B BUAE CTEIIEHU C
JIPOOHBIM IIOKa3aTesieM M Hao0OopOT.

DOopMyIMpOBaHIE CBOMCTB cTemneHeli. Beruauciiexnme
CTeIleHeH ¢ paIlMoOHAIBHBIM [IOKA3aTeJIeM, BBIIIOJTHEHIe
MIPUKUIKYU 3HAUYEHUS CTeIIeHH, CpPaBHEHNE CTeIeHel.
[Ipeobpas3oBaHme YHUCTOBBIX U OYKBEHHBIX BHIPAKEHUH,
COJIepsKAIIIUX CTEIIeHU, IIPUMEeHsIs CBoiicTBa. PerrteHue
IOKa3aTeJIbHBIX YyPaABHEHUU.

OsHakoMmJIeHUe C IpUMeHeHneM KOpPHeH U CTeleHel mpu
BBIUMCJIEHUY CPETHUX, JeJIEHUHU OTPe3Ka B «30JI0TOM
ceueHUM». PerteHre IpUKITaTHBIX 3a71a49 HA CJIOKHEIE
ITPOITEHTHI

IIpeoGpasoBanue
ajJredopamvecKux
BBIpAKEeHUU

BrimostHeHMe mpeobpa3oBaHuil BEIPAKEHHIH,
IpuMeHeHre (POpPMyJI, CBI3aHHBIX CO CBOMCTBAMU
creneHet u jgorapudgmor. Omnpeesenue 0daacTu
JIOIyCTUMBIX 3HAYEHUI JIOrapHu(pPMUIECKOT0 BEIPAKEHHUA.
Permtenne sorapudpMimdecknx ypaBHeHUH

OCHOBbLI TPUTOHOMETPUU

OcHoBHBIE
HNOHATUSA

HN3ydenmne paauaHHOrO MeTOIa U3MEPEHUS YIJIOB
BpAIlleHW W UX CBSI3H C TpaayCHOI mepoit. M3o0paskeHme
VIJIOB BpAIIleHUs Ha OKPY*KHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHHIEM.

Conep:xanue
o0yueHus

XapaKkTepuCcTUKA OCHOBHBIX BUI0B
NEeATEeJIHBHOCTU CTYI€HTOB (HA YPOBHE Y4€OHBIX
IEeMCTBUIT)

@opmyupoBaHUE OOpeaeSIEeHHN TPUTOHOMETPUYECKUX
QpyHKIHMI OJI YIJI0B II0BOPOTA M OCTPHIX YIJIOB
IPSIMOYTOJILHOIO TPEYIOJIbHUKA U 00bsICHEHNe X
B3aMMOCBSA3U

OcHoBHBIE
TPUTOHOME-
TPUYECKUE
TOKIEeCTBA

IIpuMmenenne OCHOBHBIX TPUIOHOMETPHUUYECKUX TOMKIECTB
JIJISI BEIYHCJICHUS 3HAYCHUH TPUTOHOMETPHUIECKUX
QYHKITHIT IT0 OTHOM M3 HUX

IIpeoGpasoBanusa

M3ydenmne ocHOBHBIX POPMYJI TPUTOHOMETPHUH: (DOPMYJIBI
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MPOCTEHUIINX CJIOKEHUs, YIBOEHUS, ITpeo0pa3oBaHUA CyMMBI

TPUTOHOMETPH- TPUTOHOMETPUYECKUX PYHKIIUH B IIPOU3BEIeHUE U

4eCKHUX IIPOM3BENEHNA B CYMMY U IIPUMEHEHNe P BEIYNCICHIN

BBIPAKEHUN 3HAYEHHUS TPUTOHOMETPUYECKOT0 BEIPAKEHUS 1 YIIPOIIe-
HHUS ero.
OsHakoMJIeHHE CO CBOMCTBAMU CHMMETPHU TOUYEK Ha
eIMHUYHON OKPYKHOCTH M IIPUMEHEHNe UX IJIS BEIBOIA
dopmys mpuBegeHIsT

IIpocreiimue Permtenue mo dpopmysaM ¥ TPUTOHOMETPHUECKOMY KPYTY

TPUTOHO- MIPOCTEUNINX TPUTOHOMETPHUUYECKNX YPaBHEHUM.

MeTpHUYECKHe [IpumeHeHmMe 00X METOI0B PeIleHUs yPaBHEHUH

ypPaBHEHUI U (IpuBeIeHIe K JUHEHHOMY, KBaIPAaTHOMY, METO.

HepaseHcmaea Pa3JI0MKEeH HA MHOMKUTEIIM, 3aMEeHBI IIepeMEeHHOMN) IIPu
pellleHnH TPUTOHOMETPUYECKUX YPaBHEHUMN. Y MeHMe
OTMeYAaTh Ha KPyre pelleHus IIPOCTEHIIIINX
TPUTOHOMETPUYECKHX HePABEHCTB

Apxkcunyc, Os3HakoMJIeHHE ¢ IIOHATHEM 00PATHBIX

aApPKKOCUHYC, TPUTOHOMETPHUYECKUX PYHKITHIH.

APKTAHIeHC Yucjia

HN3yuenne onpeesieHU apKCHHYyCa, apKKOCUHYCA,
apKTaHTeHca Yucsa, POpMyJJIMPOBaAHUE UX, U300paKeHue
Ha eJUHUYHOUN OKPYsKHOCTU, IIPUMEHEeHUe IIPHU PeIlleHun
YpaBHEHUMN

OYHKIIMU, X CBOMCTBA U TPAO®UKU

DOyHKIUH. OszakoMJIeHHe ¢ IIOHATHEM IIepeMeHHO, IpuMepamMu
Ilouarue o 3aBUCHUMOCTEH MEKIY IIepeMeHHbIMI.
HEIIPepPLIBHOCTHU OsuaxoMiIeHHE C IIOHATHEM IrpadguKa, ompeeeHne
byHKINN IPUHAJIEKHOCTA TOUKH TpadUKy PYHKITHIHI.
Omnpenenenne 110 popMyJIe IIPOCTEHINEH 3aBUCUMOCTH,
BHUIA ee rpaduka. BeipaskeHie mo popMyJie oqHOI
IIepeMeHHOM uepes Apyrue.
OszakoMJIeHUe ¢ oIpeaeeHneM (PyHKITHH,
dopmyaupoBanue ero. Haxosxmenue obsactu
ompeaeseHus U 00J1aCTH 3HAUYEHUH PYHKITUNI
CeoiicTBa OszakoMJIeHNE ¢ IIpUMepaMu (PYHKITMOHAIBHBIX
dpyHKIIN. 3aBHCHMOCTEH B peasIbHBIX IIPOIleccax U3 CMEeKHBIX
I'padpuuecrkas mucruiinea. O3HaKoMJIeHNe ¢ JoKa3aTeIbHBIMHI
HHTEPIIpeTansd. paccy:KIeHUAMN HEKOTOPLIX CBOMCTB JIMHEMHOM 1
IIpumepst KBaJIpaTUYHOUN (PYHKITHUH, IIPOBEIeHNE HUCCIeTOBAHMUS
(pYHKIMOHAJIIBHBIX |JITMHENHOM, KyCOUHO-TUHEHHOH, TPpOo0HO-THHEeHHON 1
3aBUCHMOCTEH B KBaIPaTHYHON (PYHKIIHH, IIOCTPOEHME UX IPad)HUKOB.
peasIbHBIX IToctpoenne 1 urenme rpadpuKoB PYHKITHIA.
npoieccax u NccaenoBanme pyHKITHMN.
ABJI€HUAX CocraBiieHre BUI0B (PYHKI[HHI 110 JTaHHOMY YCJIOBHIO,
peleHre 3a1a4 HA 9KCTPEMYM.
Brimosiaenne npeodbpasoBaHmnii rpacduka pyHKIIHNT
OGparusbie Nsyuenune nonamus o06pamHoli hyHKy UL, OIIpeneIeHIe
pyHKIIUH BUIA X NOCMPOeHUe epapura 00pamHoli pyHKUUL,

HaxoxcoeHue ee obiacmu onpedesieHus u obiacmu
3Hauenull. IIppMeHeHMe CBOMCTB (DYHKITUHA ITPU
MCCJIeNOBAHNN YPABHEHNI 1 PelIeHnN 3a0aY Ha
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arcTtpemyM. O3HAKOMIIEHHE C IIOHATHEM CJIOKHOM
dyHKIITIT

Crenennsie, Brrunciienne sHaveHnit QyHKIINHA 110 3HAYCHHIO

moKas3aTeJibHbIe, aprymenTa. OmpeesieHre MOI0MKeHIS TOUKH Ha

norapudmuueckue |rpaduke mo ee KOOpIMHATAM X HA00OPOT.

1 TPUTOHOMeE- Ncmiosb3oBaHme cBOMCTB PYHKIIHH JJIS CPABHEHUS

TpUIeCKUue 3HAYEHUH CTeIeHeH U JIOTapudMOB.

dbyHKIMIH. ITocTpoenue rpadrKoB CTEIIEHHBIX U JIOraPUMOMUIECCKIX

OoparusbIe dyHKITIII.

TPUTOHOMeE-

TPUYECKHe

dpyHKIMHI

Conep:xanue XapakTepuCcTHKA OCHOBHBIX BUI0B
o0yueHUus esITeJIbHOCTU CTYI€HTOB (HAa ypPOBHE y4eOHBIX
e CTBHIT)
Permrenne mmoxkasaTeIbHBIX U JIOTAPUPMUYIECKUAX
yPaBHEHHUH 1 HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAM.
OsxakoMJIeHUE ¢ IIOHATHEM HeIIpephIBHOMK
IIEPUOSUIYECKOM (PYHKIMH, POPMYJJIMPOBAHNE CBOMCTB
CHUHYyCaA U KOCHHYCAa, IOCTPOEHEe UX IpaduKOB.
OsHakoMJIeHMe C TTOHSITHEeM rapMOHUYECKUX K0JIeOaHmit
¥ IIPUMEePaMU TapMOHNYECKUX KOJICOAHMHI IS OITMCAHMS
IIPOIIECCOB B (PH3UKE M IPYrHUX 00JIaCTAX SHAHWS.
OsHakoMJIeHUE ¢ IIOHATHEM PAa3PBIBHOIN IIePUOINYIECKOMI
dyHKIINN, hopMyIHpOBaHHE CBOMCTB TAHTeHCA U
KOTaHIeHCa, IIOCTPOEeHHEe UX TPAPUKOB.
[Ipumenenmne cBOCTB PYHKIIHH JIJIsI CPABHEHUS
3HAYEHUHN TPUTOHOMETPUYECKUX (PYHKIINHA, pPelleHus
TPUTOHOMETPUUECKUX ypaBHeHuit. [locmpoerue
epaguros 06pamHbLX MPULOHOMEMPUUECKUX DYHKULUTL U
onpeoenienue no epagpuram ux ceoticma. BeimosrHenme
mpeodpas3oBaHMs rpadUKOB
HAYAJIA MATEMATUYECKOI'O AHAJIN3A
IlocanenoBarensHOC |O3HaKOMIIEHNUE C IOHATHUEM YNCJIOBOMI
TH I10CJIeI0BATEILHOCTH, CIIOCO0AMHU ee 3aIaHusl,

BBIYKCICHUAMU ee WwieHoB. O3naKoMmieHue ¢ NOHAmMuem
npedenia nocaedosamenivhocmu. O3HaAKOMIIEHHUE C
BBIYKCJIEHUEM CYMMBI 0€CKOHEUHOT0 YMCJIOBOTO PsAaa Ha
IIpHrMepe BBIUKUCIEHUS CYMMbI 0€CKOHEYHO YOBIBAOIIIEH
reoMeTPUYeCKOM ITPOrpeCcCcumu.

Permrenne 3agavu Ha npuMeHeHne (POPMYJIBI CyMMBI
0eCKOHEeYHO YOBIBAOIIEH reOMEeTPHUIECKON IIPOrPeCCH

IIpoussoguas u ee
HpuMeHeHue

OsHaxoMJIeHHE C IIOHATHEM IIPOM3BOTHOM.

Nayuenme u popmyIpoBaHUE ee MEXaHHUYECKOTO U
reOMEeTPHUUECKOro CMBIC/IA, U3YUeHNe aJIFOPUTMA
BBIUHCJIEHUS IIPOU3BOAHOMN Ha IIPpHMepPe BEIUMCICHUS
MTHOBEHHOI CKOPOCTH 1 YTJIOBOTO Kod(phHuITeHTa
KacaTeJbHOU.

CocraBiieHre ypaBHEHHS KacaTeJIbHOHN B 00IeM BH/IE.
YcBoenne npasuit nudgepeHInpoBaHNS, Ta0IHITEI
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ITPOU3BOTHBIX dJIEMEHTAPHBIX (DYHKIIHH, IPUMeHeHNe
11t gpudppe peHIIMPOBAHMS (PYHKIINKI, COCTABICHIS
ypaBHeHUs KacateabHou. Ml3yuyeHne Teopem o cBA3U
CBOMCTB (PYHKITUU ¥ TIPOU3BOTHOM, (DOPMYJIMPOBKA UX.
[IpoBegeHme ¢ TOMOIIBIO TPOU3BOTHOM MCCIIETOBAHUS
JyHKIIMM, 3aT7aHHON POPMYJIOL.

YcranoBiieHMe CBSI3U CBOMCTB (DYHKITUH U ITPOU3BOTHOM
10 X rpaduKaM.

[IpumeHeHMe TPOM3BOIHON IJIS PEIIeHUs 3a/1a4 HA
HaXOKJIeHHe HAan00JIbIIero, HauMEeHbIITero 3HaYeHUs 1
HA HAXOKJIEeHHEe dKCTpeMyMa

IlepBooOpa3unas u
HHTErpaJl

OsHaxoMmJIeHMe C TOHITHEM UHTerpajia u
rmepBooOpa3Hoit. MayueHre nmpaBUia BEIYUCIIEHUS
mepBooOpa3Hoit u TeopeMbl HploroHa— JleiOHuIIA.
Pemrenne 3agau Ha cBsA3b 11epBOOOPA3HOM U ee
IIPOM3BOIHOM, BEIUKMCJIEHHE IIEPBO00OPA3HON IJIA JAHHOMN
dyHKIIIN.

Pemtenwe 3agay Ha npuMeHeHue WHTeTpaja JJis
BBIYUCJICHUS (PU3UIECKUX BEJUUNH U ILJIONIAIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUusa u

OsHaxoMiIeHHE C HpOCTefIHII/IMI/I CBeIICHUAMMN O KOPHAX

CHCTEMBI aJiredpanvyecKux ypaBHEHHUH, IIOHATUSIMHE UCCIeTOBAHUS
ypaBHEeHUN ypaBHEHUM U CHCTEM YPaBHEHUH.
HepaBeHcTBa 1 N3yuenme Teopuu paBHOCHIJILHOCTHA YPABHEHUH U €€
CHUCTEeMBI npuMmeHeHUd. [loBTOpeHME 3ammcu pemeHns
HEPaBEHCTB C CTaHIAPTHHIX YpaBHEHUI, IPUEMOB IIpeo00pa30BaHU
JOBYMSA ypaBHeHUU JJIs CBeJleHUS K CTAaHJIapTHOMY ypPaBHEHUIO.
nepeMeHHbIMU

Conep:xanue XapakTepucTuKa OCHOBHBIX BUJIOB

o0yueHus esITeJIbHOCTU CTYJI€HTOB (HA ypOBHE y4€OHBIX

IEeMCTBHIT)

Pemrenue parmorna IbHBIX, ©PPAITIOHAIBHBIX,
TIOKa3aTeJbHBIX U TPUTOHOMETPUYECKUX YPABHEHUHN U
CHCTEM.

Hcrmiosib3oBaHMe CBOMCTB U TPadUKOB (PYHKITHH SIS
peteHust ypasHenwuii. [loBToperre 0CHOBHBIX IIPHEMOB
perieHus cucreM. PeleHre ypaBHeHHN ¢ IPpUMeHEHHEM
BCeX IIPHEeMOB (Pa3JIOMKeHUsT Ha MHOKUTEIN, BBEIeHUS
HOBBIX HEM3BECTHHIX, ITOJCTAHOBKY, IPA(PUIECKOTO
MeTO/1a).

Pemntenwie cucrem ypaBHeHUl ¢ IpUMeHEeHHEM
pas3mdHbIX cnoco0oB. O3HaKoMIIEHME C OOIIIMMU
BOITPOCAMMU peIeHUsI HePABeHCTB U UCIT0JIb30BaHTE
CBOMCTB U IpaprKOB (PYHKIIHI IIPU PeIIeHun
HepaBeHCTB. PellleHre HepaBeHCTB U CUCTEM HEPABEHCTB
C IpUMeHEeHUeM Pa3JIUIHBIX CIIOCO0OB.

[TpumeneHne MaTeMaTUYECKUX METOJIOB JIJIs PEIeHUS
COZlePIKaTEJILHBIX 3a7Ja9 U3 PA3JIMYHBIX 001acTel HAYKU
U IpakTuKu. MIHTepIIpeTupoBaHme pe3yIbTaToOB C YIeTOM
peasbHBIX OTPAHNYCHUH
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OCHOBHbl€ NOHATUA
KOMOUHaTOpPUKH

Nsyuenne mmpaBuia KOMOMHATOPUKYN W IPHUMEHEHHNE IIPU
peleHn: KOMOMHATOPHBIX 3a/1a4.

Permrenne xoMOMHATOPHEBIX 3224 METOLOM IIepedopa H mo
IIPABUJIY YMHOKEHUS.

OsHakoMJIeHNE ¢ IIOHATHAMEA KOMOMHATOPHIKIA:
Pa3MeIleHusIMH, COUeTaHUSIMH, IIEPECTAHOBKAMHU K
dopmymamu qiia ux Berunciaenusa. O0ObscHeHNe 1
IIpuMeHeHre GopMYJI IJIs BBIUHCIIEHUS Pa3MeIleHUH,
IIePEeCTAaHOBOK 1 COUETAHUM IIPU PeIleHnn 3a1a4.
OsumakomiteHue ¢ ouaomoM HbioToHA B TPEyroJIbHUKOM
[Tackasa. Pemrenne mpakTuyeckux 3agadv C
KCIOJIb30BAHNEM IIOHATHH U IIPABUJI KOMOMHATOPUKK

ANeMeHTbl TEOPUHM
BEPOATHOCTEH

N3yuenme rkiaccmueckoro onpeaeeHusT BEPOSITHOCTH,
CBOMCTB BEPOATHOCTHU, TEOPEMBI O CyMMe BEePOATHOCTEN.
PaccmoTpenue iprMepoB BEIUUCIEHUS BEPOSITHOCTEH.
Permenne 3agau Ha BEIUMCIEHNE BEPOSITHOCTEHM COOBITHMA

I'EOMETPUSA

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

@opMyJIMpPOBKA U NPUBEICHUE JTOKA3ATEIBCTB IIPU3HAKOB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH.
PacnioznaBaHue Ha uepTexax U MOJENSAX Pa3IMUHBIX CIIy4acB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH,
apryMeHTHPOBAaHME CBOUX CykaeHui. DopMyinpoBaHue
OIpEeEeICHUI, TPU3HAKOB U CBOWCTB MMAPAJUICIbHBIX U
NEPHEHANKYIIAPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEWHBIX
YTJIOB.

BelnonHeHNE TOCTPOCHUS YITIOB MEXKIY IPSIMBIMU, IPIMOU U
IIJIOCKOCTBI0, MEXKY INIOCKOCTSIMH T10 OITMCAHUIO U
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpuMeHeHre MPU3HAKOB U CBOMCTB PACIIOIOKEHHUS MPAMBIX U
IIJIOCKOCTEH IIpU PEILIEHUH 3a1au.

N300paxeHne Ha pUCYHKax U KOHCTPYUPOBaHUE Ha MOJAEIIAX
NEPHEHIUKYIIAPOB U HAKIIOHHBIX K INIOCKOCTH, IIPSIMBIX,
MapaJUIEIbHBIX MIJIOCKOCTEN, YTIIOB MEXIY NMPSMOU U
IUIOCKOCTBIO 1 000CHOBaHHE IIOCTPOEHHUS.

Pemenne 3a1ay Ha BBIYKACIEHUE TEOMETPUUECKHUX BETUYMH.
Onucel-BaHNE pacCTOSIHUS OT TOYKH /10 TUNIOCKOCTH, OT IPSIMOM
JI0 TUIOCKOCTH, MEXY IJIOCKOCTSIMH, MEXY CKPEITUBAIOIIUMHUCS
OPSMBIMU, MEXKAY NPOU3BOJIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

Conepxanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU0OB AeSTEJIbHOCTH
CTYJAeHTOB (HAa yPOBHE Y4eOHbIX IeiCTBHI)

DOopMyIMPOBAaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYLIECTBOBAHHUS, CBOICTBA).
N300pakeHre Ha yepTeXax U MOJIENIAX PACCTOSIHUS U
000CHOBaHUE CBOUX CYXJeHUU. OnpeesieHne U BRIYUCICHHE
paccrosHui B mpocTpancTse. [Ipumenenne popmyn u Teopem
IUTAHUMETPHUH [Tl PELICHUs 3a1ay.

O3HaKOMJIEHHE C TOHATHEM NAapAJUIETBHOTO MPOEKTUPOBAHUS U
ero cBoiictBaMu. Qopmyauposarie meopemvl 0 NIOUWAOU
OpPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenue Teopuu 11t 000CHOBAHUS MOCTPOCHUM U
BBIUMCICHUN. APryMEHTHPOBAHUE CBOUX CY)KJIEHUHN O B3aUMHOM
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PacnoI0KEeHUH MPOCTPAHCTBEHHBIX (PUTYp

MHOrorpaHHUKHU

Onucanue U XapaKTEpUCTHKA Pa3InYHbIX BUJIOB
MHOT'OIPAHHUKOB, IEPEUNUCIICHUE UX JIEMEHTOB U CBOMCTB.
N300paxeHre MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE TIOCTPOEHUS Ha
M300paXEHUSIX U MOJIEJISIX MHOTOTPAHHHUKOB.

BrlunciieHne JIMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALUSIX, ApTyMEHTUPOBAHNE CBOUX
CyXKJIeHU. XapaKTepucTruKa U u300pakeHue
CEUYEHUS,pa36EpMKU MHO202PAHHUKOE, BBIYUCIICHHUE ILIOIIAIeN
IIOBEPXHOCTEH.

[Toctpoenue mpocTeimux ceueHuil Kyoa, MpU3Mbl, MUPAMUIBIL.
[Tpumenenue GpakToB U CBEACHHUH U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUJAMU CUMMETPUI B IIPOCTPAHCTBE,
(dbopMyIupOBaHUE ONPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TeJ BPALLIEHUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.
Hcnonp3oBaHre NpUOOPETECHHBIX 3HAHUM IS UCCIIEI0OBAHUS U
MOJICJIIMPOBAHNsI HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBIITOJIHEHUE
PUCYHKOB 110 YCJIOBHSAM 3a/1a4

TeJia 1 MOBEPXHOCTH
BpallleHUusA

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHus, POopMyITUpOBaHUE HX
ONPEAEIIEHUN U CBOMCTB.

®opMyIHpPOBAHUE TEOPEM O CEUEHUH 1Iapa MIOCKOCThIO U
TUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U u300pakeHHe TeJ BpAIlIeHUs, UX Pa3BEPTKH,
CEYEHHSI.

Pemenue 3a1ay Ha TOCTPOEHUE CEUEHH, BBIYUCICHUE JINH,
paccTosHUM, yrioB, miomaaeil. [Iposeaenne noka3zarenbHbIX
pacCyXJIeHUM MpHU PEIICHUH 3a7a4.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHNUH 33a/1a4 Ha Tena
BpallleHUs, KOMOMHAIINIO TE.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJl U BBHITIOJIHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE ¢ TOHATHAMH IUIOIAAN U 00beMa, aKCHOMaMH U
CBOMCTBAMH.

Pemenue 3a1a4y Ha BbIYMCIICHHUE TJIOMIAAEH MIOCKUX (QUTYD C
IPUMEHEHHEM COOTBETCTBYIOUINX (POPMYI U (HaKTOB U3
wiaHuMeTpun. M3ydueHue TeopemM o BbIUHMCICHHH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHHUE 3a/1a4 Ha IPUMEHEHHE
dbopMyn BerunciaeHust 00beMoB. M3yuenue popmyn s
BBIUMCJIEHMS IO TOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ
BpalICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIAIN TTIOBEPXHOCTH
cdepsl. Pemienne 3a7a4 Ha BRIYUCIIEHKE TUIONIA/IEH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunars! un
BEKTOPBI

O3HaKOMJICHHE C ITIOHITUECM BCKTOpA. HSy‘-ICHI/Ie IlCKapTOBOﬁ
CHUCTEMBI KOOPJAWHAT B IIPOCTPAHCTBE, IIOCTPOCHUC 110 3aJaHHBIM
KOOpAUHAaTaM TOYCK U HHOCKOCTeﬁ, HaxXO0XJCHUC KOOpAUHAT
TOYCK.

Coaepixanue 00yueHHust

XapakTepucTuKa OCHOBHBIX BUOB JI€ATEILHOCTH CTYJEHTOB (Ha
YpOBHE YUEOHBIX ACHCTBUI)

HaxosxeHne ypaBHEHUH OKPYXHOCTH, C(epbl, IIIOCKOCTH.
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Brrunciienne pacCTosTHUM MEXAY TOUKAMHU.

N3yuenue CBOMCTB BEKTOPHBIX BEJIMYUH, IIPaBUII PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOKACHUS
KOOpPAMHAT BEKTOPA B MPOCTPAHCTBE, IPABUJI JEHCTBUH C
BEKTOPAMH, 33JaHHBIMH KOOPJUHATAMH.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JCHUCTBUSA C
BeKTOpaMHu. M3ydueHne CKaasipHOro IpOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUs IIPSAMOM U IUIOCKOCTU. [Ipumenenue
TEOPUU IIPU PELICHUY 3a1a4 Ha IEHCTBUSA C BEKTOPaMH,
KOOPJHMHATHBINA METOJ, IPUMEHEHHUE BEKTOPOB ISl BEIYUCIICHUS
BEJIMYUH YIJIOB U pacCTOSIHUM. O3HAKOMIICHHE C
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUN O B3AUMHOM
PacroI0KEHUH NPSMBIX U INIOCKOCTEN C HCIIOIb30BaHUEM
BEKTOPOB

6.Y‘—IEBHO-METO,Z[I/IIIECI§OE 4! MATEPHAHBHO-T]%XHI/I‘IECKOE
OBECIIEYEHHME PABOYEUA ITPOI'PAMMBI YUEBHOU JINCILIUITJIMHBI
«MATEMATUKA»

B T'BIIOY «BeTnyXCKHU JIECOAarpOTEXHUUYECKHUU TEXHUKYM,
peanu3yrolieM  oO0pa3oBaTebHYIO IIPOrpaMMy  CpPEIHEro  oOIIero
ob6pazoBanus B tnipenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO
obmrero oOpa3oBaHUsI, UMEETCSI yUYECOHBIM KaOWHET, B KOTOPOM UMEETCS
BO3MOXXHOCTh OOECIICYUTh CBOOOJHBIN JocTyn B HHTEpHET BO Bpems
YYE€OHOTO 3aHSITUSI U MEPUOJI BHEYUESOHOU NEATEIIHbHOCTH OOYyYarOmNuXCsl.

ITomemenue kabOuHeTa yJoOBIEeTBOpsieT TpeboBaHusim CaHUTapHO-
AMHUIEMUOJIOTHYESCKUX TIpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne 178-02)
U OCHAIIEHO THUITIOBBIM o0opya0oBaHUE, B TOM qucie
CIICIIMAJIN3UPOBAHHON Yy4E€OHOU MeOENbIO0 U CPEJICTBAMH OOyUYCHMUS,

JTOCTATOYHBIMHU JIJISI BBITIOJTHEHUSI TPeOOBaHWII K YPOBHIO ITOJATOTOBKH
O0yYaromuXxcs.

B xaOuHeTe nmeeTcsi BO3MOKHOCTh 00€CIIEYUTh CBOOOIHBIN JOCTYII K 3JIEKTPOHHBIM
y4eOHBIM MaTepHajiaM 10 MaTeMaTHKe, UMEIOIINecs B CBOOOJHOM JIOCTYTE B CHCTEME
HNHuTepHET (371eKTPOHHBIC KHUTH, TPAKTUKYMBI, TECThI, MaTepuaibl EI'D u 1p.) Bo BpeMs
y4eOHOTO 3aHITHS U B IEPHO] BHEAYAUTOPHON JAESITETLHOCTH 00yUJaOIUXCS .

CocraB yuebHO-MemoOuueckoeo W MaAmepuaibHO-mexHuyecko2o 00ecTeueHus
MporpamMMbl Y4€OHON AUCITUTUTHHBI «MaTeMaThKa» BXOIST:

e MHOTOQYHKIIMOHAJBHBIM  KOMIUIEKC  mpemnojaBareis  (MyJIbTHMEIUITHOE
00opyioBaHuE, IOCPEICTBOM KOTOPOTO YYACTHUKH 00pa30BaTeIbHOTO MpOoIlecca MOTYT
MPOCMATPUBATh BU3yAIbHYIO MH(OpPMAIIMIO 10 MaTeMaTHKe, CO37aBaTh MPE3CHTAIINU,
BUJICOMATEPHAIIBI, HHBIC JOKYMEHTHI);

® HarIsaHbIE MOCOOUS (KOMIUIEKTHI Y4e€OHBIX TaOJIMII, IJIAKATOB; MWJAKTUYCCKUMA
MaTepualt; MOJIeIM MHOTOTPAHHUKOB U TEJ BpallleHUs U JIp.);

b I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIC CpeacTBa,

® DKpPaHHO-3BYKOBLIC HOCO6I/I$I;
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® KOMIUIEKT TEXHUYECKOM INOKYMEHTAllMd, B TOM YHUCJIE MAClOpTa Ha CpeacTBa
oOy4eHMs, HHCTPYKIIUH 10 UX UCTIOIH30BAHUIO U TEXHHUKE O€30MacCHOCTH;

e OubOnmoreunnli GoHA (yueOHUKH, ydyeOHO-MeToauyeckue KoMmIuieKTol (YMK),
CIIPAaBOYHUKH, HAYYHO-TIOMYJIApHAs JHTEpaTypa, KOTOpPHIE OOECIEeYMBAIOT OCBOCHUE
y4eOHOH NUCIMIUIMHBI «MareMaTrnkay, PEKOMEHIOBAHHBIC WM JOIMYIICHHBIC IS
UCIIOJIB30BaHUSA B NPOo(EeCCHOHATBHBIX  0Opa30BATEIBHBIX  OpPraHU3AIUX,
pealn3yronux 00pa3oBaTeNbHYI0 MPOTpPaMMy CpeaHero oOmiero oOpa3oBaHHs B
npenenax ocsoenus OITOII CI1O Ha 6a3e ocCHOBHOTO 00111eT0 00pa30BaHus).

7 IIEPEYEHb PEKOMEH/IYEMbBIX YUEBHBIX U3JIAHUN, MHTEPHET-
PECYPCOB

Jlna cmyoenmoe:

OCHOBHbIC HCTOYHHUKH:

1. bammMakoB M.M. Marematnka. Yueonuk pig HITO u CIIO. ITPU® PO — M.:
2014

2. bammako M.U. Maremartuka. 3agadauk: yueO. mocodue. — M.: 2014

3. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap. ['eomerpus

(6a30BbIH ypoBeHs). 10-11. — M.: 2014

JlonoJiHUTeIbHbIE HCTOYHUKMU:

1. Anmumos II1.A. u ap. Anre6pa u Havana ananu3a. 10 (11) k1. — M.: 2014

2. bammvakoB M.M. Maremaruka. COOpHUK 3a7a4 MPOPUIHHOU HATPABIECHHOCTH:
yue0. mocobue. — M.: 2014

3. barmvakos M.U. Coopuuk 3aaa4: yued. mocodue (6a30BbIif ypoBeHs). 11 kit —

M.: 2014

4 boromosioB  H.B. Maremaruka: yueb6. gns  ccyzoB  /H.B.boromornos,
I1.1.Camoiinenko.-5-¢ u3., crepeotu. - M.: JIpoda, 2014-395, [5] c.: un.

5. Anrebpa u Havama adamuza. 10-11 kim: B ngByx wacrtax. Y. 1:
VYueb.msio0meobpazoBar.  yupexaenuit / Mopakoud A, — 5-e m3m. — M.
Muemo3suna, 2014. — 375 c.: nin.

/.Anrebpa m nHauvana ananms3a. 10-11 wxn.: B aByx wactsax. Y. 2: 3amauynHuk ams
obmeoOpasosar. yupexaenuii / A. I'. Mopakosuy, JI. O. Jlenumesa, T. A. Kopemnikona,
T. H. Mumyctuna, E. E. Tynbunnckas; Ilox pexn. A. I'. MopakoBuya. — 5-¢ uza. — M.:
Muemo3suna, 2014. — 315 c.: ni.

CnpaBoynas:

1. Kpamop B.C. IloBTOpsiem U cucreMaTu3upyeM HIKOIbHBIA Kypc anreopsl u

Hayana ananusa. [Ipocsemenue, 2014r.
2. Hpimkun A.I'. CipaBounuk o matemartuke. «Hayka»; Mocksa — 2015r.

s npenodasameneii
1. O6 obpazoBannu B Poccuiickoit @eaepannu. dDenepanbHbiii 3akoH Poccuiickoi
®eneparmu ot 29 nexabdbps 2012 r. Ne 273-03
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2. @enepandbHbIi TOCYAApCTBEHHBIM  00pa30BaTENIbHBIA  CTaHAAPT  CPEIHErO
(momuoro) obuiero obpazoBanusi. YTB. [lpukazom MunoOpHayku Poccum ot 17 mas
2012 1. Ne 413

3. Ilpukaz MunoOpnayku Poccum ot 29 nekadbps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEHUM B Ipuka3 MuHUCTEepCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanun ot
17 mas 2012 1. No 413 «OO6 yrtBepxkaeHuu ¢eaeparTbHOrO TOCYAapCTBEHHOTO
00pa3oBaTenLHOTO CTaHAapTa CPEIHETO (ITOJTHOT0) 00IIEero 00pa3oBaHU.

4. PexomeHmanuu MO OpPTaHMU3AIMU TOJYYCHHUS CPEIHET0 OOIIero oopa3oBaHUsS B
Ipejiesiax OCBOCHMS OOpa30BaTENbHBIX MPOTPaMM CPEAHEro MpO(ECCHOHATBHOIO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHHs C Y4YeTOM TpeOoBaHUM
denepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U  MOJy4aeMou
npodeccuu WK CHEeNUuaIbHOCTH CpeaHEero npodeccuoHaabHOro o0pa3oBanus (MUCbMO
JlemapramMeHTa rocyJapCTBEHHON MOJUTUKU B cepe MOATOTOBKU paboyux KaJpoB U
JITTO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

HNHTepHET-pecypcehl:

http://fcior.edu.ru - uHbOpMaIMOHHBIE, TPEHUPOBOYHBIE K  KOHTPOJbHBIC
MaTepHaJIb.
www.school-collection.edu.ru — eaunas xosutekuus [{udpoBbix 00pazoBaTEIBLHBIX

pecypcoB

DeoepanvHble 00pazosameibHble NOPMAJIbL:

1. www.fipi.ru
2. www.ege.edu.ru
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