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IACIHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHUITIMHBI
«MaTteMmaTuka»

1.1. MecTo yueOHOM TUCHHUILUIMHBI B CTPYKTYpPe OCHOBHOM npodeccuo-
HAJILHOM 00pa30BaTe/JIbHOM MPOrpaMMbi:

Huctuminaa «MaTtemaTiuka» OTHOCUTCS K OOLIUM JIMCUUILIMHAM 0011ieo0pa-
30BaTENIbHOM MOJITOTOBKH.

1.2. Ileam u 3axaum y4eOHOM AN CUMIJIMHBI:

Coaep:xkanue mporpamMmbl «MaTeMaTHKa) HaNpaBJIeHO Ha JIOCTUKEHHE
CJIeYIOIIMX LeJel U 3a1aY:

-obecnieueHre cpOpMUPOBAHHOCTH TMPEJCTABICHUN O COLMANbHBIX, KYJIbTYp-
HBIX ¥ HCTOPUYECKUX (PaKTOpax CTAaHOBIICHUS MAaTEMATHKH;

-obecreueHne c(HOPMUPOBAHHOCTH JIOTHUECKOTO, alTOPUTMHUYECKOTO U MaTe-
MaTHYECKOI'O MBIILIJICHHUS;

-obecrieueHrue CPOPMUPOBAHHOCTH YMEHHI MPUMEHSTH MOJyUYEHHBIE 3HAHMS
IPU PEIICHUH PA3INYHbIX 33/1a4;

-obecrieueHue chopMHUpPOBAHHOCTU MPEACTABIECHUN O MaTEMAaTHKE KaK 4acTH
0O0I1eUeI0BEYECKON KYJIbTYPhl, YHUBEPCAIbHOM SI3bIKE€ HAYKH, MO3BOJISIOIIEM OIH-
CBIBATh U U3y4yaTh peajbHble IPOLECCHI U SIBICHHUS.

1.3.TpeGoBanus K pe3yabTaTaM OCBOCHHS Y4e€OHO! JUCUMUILIMHBI.

OcBoeHue cogepxanust y4eOHo# qucuuiinabl «MaTtemaTtuka) odecnevu-
BaeT JIOCTHKEHHE CTYyIeHTAMU CJIeyIIUX pe3yJIbTaTOB:

JINYHOCTHBIX:

-c(popMHUPOBAHHOCTDH MPEJCTABICHUN O MaTeMAaTUKE KaK YHUBEPCAJIBLHOM S3bI-
K€ HayKH, CPEACTBE MOJECIMPOBAHNH SIBJIEHUI U MPOLECCOB, HIEAX U METOJIaXx MaTe-
MaTHKHU;

- IOHMMaHW€ 3HAYMMOCTH MAaTEMAaTHKH U1 HAy4HO-TEXHHYECKOTO Iporpecca,
Cc(pOPMHUPOBAHHOCTH OTHOIIEHHUSI K MAaTEMATUKE KAaK K YaCTH OOIIEYETIOBEYECKOU KyJIb-
TypBbl 4epe3 3HAKOMCTBO C UCTOPHUEN pa3BUTHs MaTEMATHKH, SBOJIFOIIMEN MaTeMaTHye-
CKHUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS, aj-
TOPUTMUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUS] HA YPOBHE, HEOOXOAMMOM /1JIs
Oynyiei mpodecCuoHaIbHON AESITENBLHOCTH, ISl IPOJODKEHUST 00pa30BaHus U ca-
MOOOpa30BaHUS;

-TOTOBHOCTbH M CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHUCJIE CaM000pa30BaHUIO,
Ha MPOTSHDKEHUHM BCEW JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMpephIBHOMY 00pa3o-
BaHUIO KaK YCIJIOBUIO YCIIEHUTHOW MpOo(eCcCHOHATBHON M OOIIEeCTBEHHOMN JesTeNbHO-
CTH;

- TOTOBHOCTb U CITIOCOOHOCTh K CAMOCTOSITENIbHOM TBOPYECKOW U OTBETCTBEH-
HOM JESITEIbHOCTH;



- TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o011e00pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOM, yueOHO-HCCIe0BaTeIBLCKOM, TPO-
SKTHOW U JPYTHX BUJAX JEATEIHHOCTH;

- OTHOIIIEHHE K TPOo(decCHOHANIBHON NEATEIHHOCTH, KaK BO3MOXHOCTH Yyda-
CTHsI B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobJiiem;

MeTanpeIMeTHbIX:

-yMEHHE CaMOCTOSATEIBHO OMPEACTATH IeNU AeITeIbHOCTH M COCTABIIATH ILIa-
HBI JICATEILHOCTH; CAaMOCTOATEIILHO OCYIIECTBIISITE KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JCATEIBHOCTH, MCIOJIb30BAaTh BCEBO3MOXKHBIC PECYPCHI I JOCTHKEHUS TIO-
CTaBJICHHBIX IIEJIE W peanu3aliy IUIAaHOB JEATEILHOCTH; BBIOMpATH YCIICIIHBIE
CTPATETUH B PA3TUIHBIX CUTYaIIHSIX;

-yMEHHE TIPOYKTUBHO OOIIATHCSA M B3aUMOJCHCTBOBATH B MPOIECCE COBMECT-
HOU JIESITENIbHOCTH, YUUTHIBATh MO3ZUIIMK JAPYTUX YYaCTHUKOB COBMECTHOM JEsTENb-
HOCTH, 9(pPEKTUBHO pa3pemnaTb KOHPIUKTHBIE CUTYaIUU;

- BJIaJICHWE HaBBbIKAMH TO3HABATEIHHOM, Y4EeOHO-HUCCIEA0BATENIbCKOM U TMPO-
EKTHOM JESATENbHOCTH, HABBIKAMH pa3pellieHus npoodiieM; CiocCOOHOCTh U TOTOBHOCTh
K CaMOCTOATEILHOMY TTOMCKY METOJ/IOB PEIIEHUs MPAKTUUYECKUX 3aJ1ay, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

- TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOSITEIbHOW HMH(POPMaIUOHHO-
MO3HABATEIILHON JEATEIbHOCTH, KPUTHYECCKH OIICHWBATh M WHTEPIPETUPOBATH WH-
dbopmanuio, IoJTydaeMyro U3 pa3IHIHbIX HCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHUE SICHO, JIOTHYHO ¥ TOYHO HM3J1araTh
CBOIO TOYKY 3PCHHSI, UCIIOIh30BATh aJICKBAaTHBIC SI3BIKOBBIC CPEICTBRA,;

- BJIaJICHUE HABBIKAMU MO3HABATEIBHON peIeKCHH KaK OCO3HAHUs COBEpIlae-
MBIX JCHCTBUI M MBICITHTEIIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHHM, TPAHUIT
CBOETO 3HaHUS U HE3HAHUS, HOBBIX MTO3HABATENLHBIX 3371a4 U CPEACTB ISl UX JOCTH-
KEHUS;

- 1[EJICYCTPEMIICHHOCTh B TTOMCKAX M MPUHATUH PEIICHHM, COOOPa3UTEIbHOCTD
U UHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUHN; CIIOCOOHOCTh BOCTIPH-
HUMAaTh KPacoTy U TAPMOHUIO MUPA;

npeIMeTHbIX:

- c(OpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKe KaK YacTh MHPOBOU
KYJbTYpbl U MECTE€ MaTeMaTHUKE B COBPEMEHHOM IMBWIM3AIMM, CLIOCO0AaX OMUCAHUS
SABJICHUW PEaJIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- ¢(OpMUPOBAHHOCTH TIPEJCTABICHUN O MaTEeMaTUYECKUX MOHITHUSAX KaK BaX-
HEMIINX MATEMATUYECKUX MOJENAX, MO3BOJSIOIIMX OIKMCHIBATH U U3Y4aThb PA3HBIE
MPOLIECCHI U SABJICHUS; NMOHUMAHUE BO3MOKXHOCTH AKCMOMATHYECKOTO TMOCTPOCHUS
MAaTEMATHYECKUX TEOPHI;

- BJIQJICHUE METOJAMHU JI0KA3aTEIbCTB U AJITOPUTMOB DPELICHUs, YMEHHUE HX
IIPUMEHSATH, IPOBOJIUTH JI0KA3aTEIbHbBIE PACCYKIECHHUS B XOJI€ PEIICHUS 3a/1a4;

-BJIAJICHUE CTAHAAPTHBIMU MPUEMAMU PEIICHUS PALMOHAIBHBIX U UPPaALUO-
HAJIbHBIX, MOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUW U HEpa-



BEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHC-
Jie JIJ1sl IOUCKA MYTH PEIICHUs M UIUTIOCTPAIIMU PEIICHUSI YPABHEHUM M HEPABEHCTB;

- c(hOpMHUPOBAHHOCTh MPEJICTABICHUNH 00 OCHOBHBIX IOHSATHUIX MaTeMaTHye-
CKOTO aHaju3a U WX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapPAKTEPHU30BaTh MOBEICHUE
(GyHKIUH, UCIIOJIB30BaHKUE MOJYYCHHBIX 3HAHUHN JJIsI ONMCAHMS M aHAJIN3a PeabHBIX
3aBUCHUMOCTEH;

- BJIaJICHUE OCHOBHBIMHU MOHATHUSIMU O IUIOCKHUX U MPOCTPAHCTBEHHBIX T€OMET-
pudecKuX (uUrypax, UX OCHOBHBIX CBOMCTBaX; C(POPMHUPOBAHHOCTh YMEHHUS PacCIo-
3HAaBaTh T€OMETPUUCCKHUE (PUTYpPHI Ha YEPTEKAX, MOJCISIX U B PEATbHOM MHUPE; TPH-
MEHEHHE U3YYCHHBIX CBOMCTB reOMEeTpUUYeCKuX GUTyp v (HOpMYyJT IJIs PEIICHUS Te0-
METPUYECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAEPKAHUEM;

- chOPMUPOBAHHOCTD MPEJICTABICHUHN O MPOIIECCaX U SABJICHUSAX, UMEIOIIUX Be-
POSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTbHOM MHPE, OC-
HOBHBIX MOHATHUAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTH, YMEHUE HAXOJUTh U OLICHU-
BaTh BEPOSATHOCTH HACTYILICHUS COOBITHUH B MPOCTEHIIMX MPAKTUYECKUX CUTYAIUIX
Y OCHOBHBIE XapaKTCPUCTUKH CITyYalHbIX BEJINYMH;

- BJIQJICHUEC HABBIKAMHM HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaAMM
MIPU PENICHUY 3a]1a4.

1.4. PexkomMeHayeMoe KOJHYECTBO YaCOB HA OCBOeHHe paboueil mpo-
rpaMMbl y4eOHOH N CHUIIJIHHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocss — 251 gac, B ToM ducie:
00s13aTENBPHON ayIMTOPHOM YUeOHOH HArpy3ku o0ydaronierocsi — 237 9acoB; Mpo-
MEXyTOYHas aTTectanus — 14 yacos.



2. CTPYKTYPA U COAEPKXAHHUE YUEBHOU JACIHUITJINHBI
2.1. O0bem yueOHOV TUCHUILIMHBI U BHAbI Y4e0HOI pa0doThl

Bun yueO6Hoii padoThI

O0BLeM yacoB

MaxkcumanbHas yaeOHasi Harpy3ka (BCero) 251
OO0s3arenpHas ayIUTOpHAs yueOHast Harpy3Ka (BCETo) 237
B TOM YHCJIE:

MPAKTUYECKUE 3aHSITHS, CEMUHAPbI -
JIEKIIAN 237
[IpomexyTouHas aTTecTanus 14

(arrecTamms B popme: 3x3aMeHa (2 cemectp),

KOHTPOJILHOTO orpoca (1 cemectp)




2.2. Paboumii TeMaTH4eCKHUii IVIAH U coJepKaHue yueOHOoM nucuuiuinibl Ancuunianna «MaTeMaTuka

HaumeHoBaHMe pa3aesioB U
TeM

Conep:kanue y4eOHOr0 MaTepuaJia, MPpaKTHYECKUE 3aAHITUS, CAMOCTOSITe/IbHAsI padoTa
CTY/IEHTOB

O0BeM ua-
COB

YpoBeHb
O0CBOEHUS

2

1 cemectp

102

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

Maremaruka B HAayKe€, TCXHHKE, 5KOHOMMKE, HHq)OpMaHI/IOHHI)IX TCXHOJIOTUAX M IIPaK-
TUYeCKol AestenbHOCTU. Llenu u 3amaun u3ydeHus MaTeMaTUKHU NP OCBOCHUH Ipodeccuit
CIIO u cnemmansHocteit CI1O.

Pa3zgea 1. AJITEGPA

Tema 1.1.Pa3BuTue nOHATHA
0 YuciIe

Conep:xanue yueOHOro MaTepuaJia

Llenble u panroHanbHble yncna. JlefictBurensHblie yncina. [IpubnmkeHHble BEIYUCICHUS.
KommnekcHsie uncna. Kopau, crenenu u norapudmel. Beimonnenue apumeTnyeckux iei-
CTBUH HaJl YMCIIAMU, COYETasl yCTHHIE U NICbMEHHBIEC IPHUEMBI.

Haxoxaenue npuOamKeHHbIX 3HAYE€HUH BEIMYMH U NOTPEIIHOCTEN BHIYHUCICHUM (a0COMI0T-

Tema 1.2.KopHu M cTeneHu.

Coaep:xxanue yueOHOro MaTepuaJia

O3HaKOMJIEHHE C TOHATHEM KOPHsI N-il cTeNeHu, CBOMCTBaMU PaJUKaJIoB U MpaBUIaMu
CpaBHEHUs KOPHEH.

DopMynMpPOBAHKE ONIPEAEIICHNS] KOPHS U CBOWCTB KOpHEW. Brluncienue u cpaBHEHUE KOP-
HEM, BBINOJIHEHHE TPUKHUIKU 3HaUYeHUs KopHsl. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUM, COACPIKAIUX PATUKAIIBI.

Beinonnenue pacueToB no ¢popmyinaM, COACPIKALIUM pauKaibl, OCYIIECTBIISISI HEOOXO0AU-

Coaep:xanue yueOHOro MaTepuaJia

O3HaKOMJIEHUE C TTIOHIATHEM CTEIEHU C AEHCTBUTEIBHBIM MTOKA3aTEJIEM.

Haxoxaenne 3HaueHUH CTENEHH, UCIONB3Ys IPU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE
CpencTBa.

3anuchIBaHUE KOPHS N-U CTETIEHH B BUJIE CTETICHHU C IPOOHBIM MOKa3aTeIeM U Ha000pOT.
®opmyJIHpOBaHUE CBOWCTB CTENEHEN. BhIuncieHne CTeneHen ¢ palmoHaIbHbIM MTOKa3aTe-
JIEM, BBIIIOJIHEHUE IPUKUIKN 3HAYEHUSI CTENIEHH, CPABHEHNE CTETIEHEH.

Tema 1.3 Jlorapugm.

Coaep:xanue yueOHOro MaTepuaJia
Jlorapudm. Jlorapudm uyncina. OCHOBHOE JTOrapuGMHUUIECKOE TOKIECTBO.




Jlorapugm uncia.

Conep:xaHue yueOHOIro MaTepuasa
Jecsatuunbie u HaTypaibHbIe JorapudMel. [IpaBuna nerictuii ¢ morapudmamu. [lepexon k
HOBOMY OCHOBAHHIO.

Tema 1.4. IIpeoOopa3zoBanue
ajiredpanyecKux BbIpaxe-
HUI

Conep:kanue y4eOHOT0 MaTepuaa
Brimonnenue npeobpa3zoBaHuii BRIpaKEHHM, IpUMEHEHHE (POPMYII, CBSI3aHHBIX CO CBOII-
CTBaMH CTeIeHeH u jorapudmon

Copaepxxanue yueOHOro MaTepuasa
Omnpenenenne 00IacTH JOMYCTUMBIX 3HAUEHUH JTorapuMU4YecKoro BolpakeHus. Pemenue
norapu(pMHUECKUX YPABHCHHIA.

Conep:kanue y4eOHOT0 MaTepuaJia
Onpenenenne 00IACTH JOMYCTUMBIX 3HAUCHHA JTOrapru(pMHUIECKOTO BeIpakeHus. Perenne
aorapu(pMUUECKUX YpaBHEHUH

Paznen 2 OCHOBBI TPUTOHOMETPUH

Tema 2.1 OcHOBHEIE TOHA-
THA

Coaep:xxanue yueOHOro MaTepuaJia

N3yuyenue painaHHOr0 METOJa U3MEPEHHUs YIJIOB BPALICHUS U UX CBSI3H C IPalyCHOM MEpPOM.
N300pakeHue yrioB BpalleHNUs Ha OKPY>KHOCTH, COOTHECEHHE BEJIMUMHBI yIJIa C ero pacro-
JIOKEHHUEM.

Coaep:xanue yueOHOro MaTepuaJia
Panuannas mepa yrna. Bpamarensnoe npmwkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC
qrca.

Conep:xxanue yueOHOro MaTepuaJia
DopmynupoBaHue ONpeAeeHII TPUTOHOMETPUIECKHIX (DYHKITUH A7 YIIIOB TOBOPOTa U
OCTPBIX YIJIOB IMPAMOYI'OJIBHOT'O TPCYI'OJIbHUKA U 00BsICHEHHE UX B3aNMOCBSI3HU

Coaep:xxanue yueOHOro MaTepuaJia
®opMyIUpOBaHUE ONPeIeIEeHUI TPUTOHOMETPUYECKUX (DYHKIUHN AJIs YIJIOB TOBOPOTA U
OCTPBIX YTIIOB MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U 00BICHEHUE X B3aUMOCBSI3H

Tema 2.2 OcHoBHBIE
TPUTOHOMETPHYECKHE TOK-
JecTBa

Copepxanue yueOHOro MmaTrepuasa
HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUCCKHX TOXIACCTB AJId BBIYHUCICHUA 3HAYCHWH TpHU-
TOHOMETPUYECKHX (QYHKLUHI 10 OAHOM U3 HUX

Conep:xanue yueOHOro MaTepuana
IIprMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB JJIs BBIYUCIICHUS 3HAYEHUU TPU-
TOHOMETpUYECKUX (PYHKIINN 1O OHON U3 HUX

Conep:xxanue yueOHOro MaTepuaJia
Dopmynsl ipuBeAeHUs. DOPMYITBI CIOKEHUS.




Conep:xaHue yueOHOIro MaTepuasa
Dopmyiibl yaBoeHUs. DopMysibl MOJOBHHHOTO yIJIA.

Tema 2.3. [IpeoOpa3zoBanus
NMPOCTEeHINX TPUTOHOMET-
pHYeCKHX BbIPasKeHU I

Conep:kanue y4eOHOT0 MaTepuaJia

N3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI CIIOKEHHUS, YIABOCHUS, Tpeodpa-
30BaHUSI CyMMBI TPUTOHOMETPUYECKUX (QYHKIMH B TPOU3BEICHHUE U TPOU3BEICHHS B CYMMY
¥ IPUMEHEHUE MPH BHIYMCICHUH 3HAYCHHS TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YITPOIIIe-
HUSI €ro.

Conep:kanue y4eOHOT0 MaTepuaJia

N3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUU: (POPMYIIBI CIOKEHHUS, YABOCHUS, Ipeodpa-
30BaHUSI CyMMBI TPUTOHOMETPUYECKUX (QYHKIMHA B IPOU3BEICHHUE U TPOU3BEICHHS B CYMMY
¥ IPUMEHEHUE MPH BHIYMCICHUH 3HAYCHHSI TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YITPOIIIe-
HUSI €ro.

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU OKPYKHOCTH U MPUMEHe-
HHUC UX JJIS BBIBOJAA d)O‘[)MVJI OPUBCACHUSA

Tema
2.4. Tpuronomerpuyeckue
YPABHEHHS U HEPABEHCTBA

Coaep:xanue yueOHOIro MaTepuaJia
[Ipocreiitne TpUroHOMETpUUECKUE ypaBHeHUs. [IpocTelimne TpUroHOMETpUYeCKue Hepa-
BCHCTBA.

Conep:xanue yueOHOro MaTepuaJia
Pemmenue nmo ¢popmysnam ¥ TPUTOHOMETPUUECKOMY KPYTY IPOCTEHILINX TPUTOHOMETPHYE-
CKHMX ypaBHEHMH.

Coaep:xxanue yueOHOro MaTepuaJia

[TpumeHeHne oOUIMX METOJIOB pElIeHUs YpaBHEHU (IpUBEIeHUE K JIMHEHHOMY, KBapaT-
HOMY, METO/I Pa3JIoKEHUsI HA MHOXKHUTEIH, 3aMEHbl IEPEMEHHO) IPU PELIeHUU TPUTOHO-
METPUYECKUX YPaBHEHHM.

Coaep:xanue yueOHOro MaTepuaJia

[TpumeHeHne 00X METOJIOB PEIIeHHs YpaBHEHUI (IpUBEIeHUE K TUHEHHOMY, KBapaT-
HOMY, METO/1 pa3jIoKeHUsI Ha MHOXKUTEIH, 3aMEHbI IEPEMEHHO) TPU pEIIeHUH TPUTOHO-
METPUUYECKUX YPaBHEHUIA

Conep:kaHue y4eGHOr0 MaTepuasia
YMeHHe 0TMeUaTh Ha KPYre PelieH s MPOCTEHITNX TPUTOHOMETPUYCCKUX HEPABCHCTB

Tema 2.5 OoparHbie
TPUrOHOMeTpHuYeckue pyHk-

Copaepxxanue y4yeOHOro MaTepuasa
O3HaKOMJICHHE C TIOHSTHEM O0PAaTHBIX TPUTOHOMETPHUYECKUX (DYHKIIMH.

Conep:xxanue yueOHOro MaTepuaJia
ApKCUHYC, apKKOCHHYC, QpKTAaHTE€HC YHCIIa.




UM

Conep:xaHue yueOHOIro MaTepuasa
V3yueHne onpeieneHnii apkCuHyca, apKKOCHHYCa, apKTaHTeHCa YUCIIa.

Conep:kanue y4eOHOT0 MaTepuaJia
N300pakeHne apkcuHyca, apkKOCHHYCa, apKTAHT€HCa HA AMHUYHOM OKPY>KHOCTH.

Conep:xaHue yueOHOro MaTepuasa
Pemenne TpuroHoMeTprYECKUX YpaBHEHHUE C IPUMEHEHNEM O0paTHBIX TPUTOHOMETpUYE-
CKUX (DYHKIIHA.

Paznen 3.@yHkuuu, uX CBOiicTBA U rpadpuku

Tema 3.1. ®yHkuum

Conep:xaHue yueOHOro MaTepuasa

O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOMN, IIPUMEPaMH 3aBUCHMOCTEH MEXIY TEPEMEHHBIMHU.
O3HakOMJICHHE C TIOHSATHEM TpaduKa, OpeIeiICHIEe TPUHAUICKHOCTH TOUYKH TpaduKy
¢ynkuuu. Onpenenenue 1no Gpopmyiie npocreiiieit 3aBUCUMOCTH, BUa ee rpaduka. Boipa-
KeHUe 1o GopMyJie OJTHOM IMEPEMEHHON Yepe3 ApyTHe.

Conep:xanue yueOHOro MaTepuaJia

O3HakomiieHHe ¢ onpezeneHrueM GyHKuuu, popMmynupoBanue ero. Haxoxnenue odiaactu
orpeneneHus 1 obnactu 3HaueHni GyHknun. [loctpoeHne rpag kOB CTETIEHHBIX U JIOTa-
pupmuueckux ¢pyHkuuil. O3HaKOMIIEHUE ¢ IOHATHEM HEMPEPbIBHON MEPUOANYECKON (yHK-
1uH, (OpMYJIHPOBAHNE CBOMCTB CHHYCA i KOCHHYCA, TOCTPOSHHE UX IPadUKOB.

Tema 3.2.CBoiicTBa QyHK-
HHH.

Coaep:xanue yueOHOIro MaTepuaJia

MOHOTOHHOCTB, YETHOCTh, HEYETHOCTD, OTPAaHUYEHHOCTD, IEPUOJANYHOCTS. [IpoMexyTkn
BO3pacTaHus U yObIBaHMsI, HanOOJbIIIEEe U HAMMEHbIIee 3HaUeHUs, TOUKU IKcTpemyMa. ['pa-
¢duueckas uatepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEN B PeaIbHBIX MPO-
1eccax u sBjaeHusx. Apudmernyeckue onepauuu HaJ GyHKuusMu. O3HaKOMIIEHUE C MPU-
MepaMH (PYHKIIMOHAIBHBIX 3aBUCMMOCTEN B peabHbBIX MPOLeccax U3 CMEKHBIX TUCIMILIMH.
O3HaKOMJIEHHE C JJOKa3aTeIbHBIMHU PACCYXJACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON U KBaJI-

Coaep:xanue yueOHOro MaTepuaJia

Cnoxnas ¢pyakuus (komnoszunus). [lonstue o HenpepriBHOCTH QyHKIMH. CTENEHHbIE, 110~
Ka3aTresbHble, JIorapudmMudeckue u Tpuronomerpuueckue Gynkmuu. [locrpoenue u ureHue
rpaduxoB Gynkumii. Uccnenopanue GyHKINU.




Conep:xaHue yueOHOIro MaTepuasa

O6parnbie Tpuronomerpudeckue ¢pynkiuu. [IpeodpazoBanus rpadukos. [TapamiensHbii
MEepPEeHOC, CAMMETPHUS OTHOCUTEIIBHO OCEH KOOPJMHAT M CUMMETPHSI OTHOCUTEIBHO Havaja
KOOpJMHAT, CHMMETPHUS OTHOCUTEIILHO MPSAMOI1 Y= X, pacTsKeHHE U C)KaThe BJOJb Ocel KO-
opaunat. CocTtaBieHre BUAOB QYHKIUHN 10 JaHHOMY YCIIOBHIO, PELICHUE 33124 Ha IKCTpe-
MyM. Beinosinenue npeobpazoBanuii rpaduka ¢dyHkuuu. Berauciaenue 3HaueHui QyHKIHI
10 3HaYEHUIO aprymenTta. OnpeeneHne moJIoKeHNUs TOUKH Ha TpaduKe 1Mo ee KoopAruHaTaM
1 Ha00OPOT.

Tema 3.3. O0paTHble PyHK-
HHH.

Conep:kanue y4eOHOT0 MaTepuaJia

N3yuenne noHATUs: 00OpaTHON (YHKIMH, ONpeeTICHHE BUIa U IOCTpOeHHUEe rpaduka oopart-
HOM (yHKLIMHU, HaXOXKJIEHHE ee 00JacTy olnpeiesieHus 1 obaactu 3HadyeHuil. [Ipumenenue
CBOWCTB (PYHKIIMH NP UCCIICAOBAHUH YPaBHEHHH U PEIICHUH 3a/1a4 Ha dKcTpeMyM. O3Ha-
KOMJICHHE C TIOHATHEM CIIO)KHOW (DYHKLIUU

Coaep:xxanue yueOHOro MaTepuaJia

[TpumeHeHne CBOMCTB (PYHKIUH [T CpaBHEHUS 3HAYCHUI TPUTOHOMETPHUYECKIX (YHKIINH,
peleHHs TPUrOHOMETpUYeCcKUX ypaBHeHul. [locTtpoenue rpadukoB oOpaTHBIX TPUTOHO-
MeTpUYecKuX (PYHKIMI 1 onpeesneHue mno rpadukaM ux CBOWCTB. BrimonaHeHne npeobpazo-
BaHMs rpauKOB

Pa3zgen 4. Hauajia MaTeMaTH4eCcKOro aHaJIu3a

Tema 4.1.
ITociexoBaTeLHOCTH

Conep:xanue yueOHOro MaTepuaJia
O3HakoMIICHHE C TIOHSATHEM YHCIIOBOW TIOCIIEIOBATEIBHOCTH, CIIOCO0aMH €€ 3a/IaHHsl, BbI-
YHCICHUSIMU €€ YJICHOB

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C TTOHITHEM TPeJiea NOCIeI0BATEIHHOCTH.

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C BEIUUCIIEHUEM CYMMBI OECKOHEYHOI'0 YUCIJIOBOTO pdaaa Ha IpuMeEpPe BbIYHC-
JICHUS] CYMMBI OECKOHEUHO YOBIBAIOIIEH Tr€OMETPUUYECKON MPOTPECCUHU.

Conep:xanue yueOHOro MaTepuana
Pemienue 3a1a4 Ha mpuMeHeHUe GOPMYJIbI CyMMbI OECKOHEYHO YOBIBAIOIIEH reoMeTprye-
CKOW MPOTPECCUU

Conep:xanue yueOHOro MaTepuaJia
Crioco0bI 3a/1aHMS ¥ CBOMCTBA YHCIIOBBIX MOCenoBarenbHocTel. CyliecTBOBaHKE TIpeiesia
MOHOTOHHOM OTpaHUYEHHOM nocieaoBareabHOCTH. CyMMUpPOBaHUE MTOCIIEI0BATEILHOCTEMH.




Conep:xaHue yueOHOIro MaTepuasa
O3HaKOMJIEHUE C TOHSITUEM MTPOU3BOIHOM.

Copaepxxanue yueOHOro MaTepuasa 2

Uzyuenue u GopMynupoBaHUE €€ MEXaHUYECKOTO U TEOMETPUUYECKOTO CMbICIA, U3YUCHHE

QITOPUTMA BBIYMCIICHUS TPON3BOIHON Ha MPUMEPE BBIUMCIICHUS] MTHOBEHHOW CKOPOCTH H

yriaoBoro ko3¢ uirenTa KacaTenbHO.

Conep:kanue y4eOHOT0 MaTepuaJia 2

ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHMS, YACTHBIE.

Conep:kanue y4eOHOT0 MaTepuaJia 2

[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIINH.

Coaep:xxanue yueOHOro MaTepuaJia 2

YcBoenue npaswi qudGepeHIIpOBaHUS, TAOIHIIBI POU3BOAHBIX AJIEMEHTAPHBIX (PYHKIIHIA,

npuMeHenue A auddepenurpoBanus GyHKINN, COCTaBICHNUS YPABHEHUS KacaTelbHOM.

Coaep:xxanue yueOHOro MaTepuaJia 2
Tena 4.2 Mpouspoanas CocrapiieHUE YpaBHEHUs KacaTeJIbHOU B OOIIEM BHUJIE.

Coaep:xanue yueOHOro MaTepuaJia 2

[TprMeHeHne TPOr3BOIHON K UCCIIeI0BAaHUIO (DYHKIMI M MOCTPOCHUIO TPaHKOB.

Conep:xanue yueOHOro MaTepuaJia 2

[TpousBoHbie 00paTHON (DYHKIIMH M KOMIIO3UIIUH (DYHKIIHH.

Coaep:xanue yueOHOro MaTepuaJia 2

W3ydeHue TeopeM 0 CBSA3HM CBOWCTB (DYHKIIMU U IPOU3BOIHOM, (POPMYIHPOBKA UX.

Conep:xxanue yueOHOro MaTepuaJia 2

[TpoBeneHue ¢ TOMOIIBIO NPOU3BOIHON UCCIeI0BaHUS (DYHKIIMH, 3aJaHHON (OpMYIIOH.

YcTaHoBIIEHUE CBSI3U CBOMCTB (DYHKIIMM ¥ IPOU3BOJHON MO UX rpaduKaM.

Coaep:xanue yueOHOro MaTepuaJia 2

[TpuMepb! HCTOTB30BaHMS TPOM3BOTHON JJIST HAXOXKICHUS HAWTYUIIIETO PEIICHUS B IIPH-

KJIQJHBIX 3a/1a4ax.

Coaep:xanue yueOHOro MaTepuaJia 2

[TpumeHeHre TpOU3BOJHOMN Ui PElIeHUs 3a]ja4 Ha HaX0XKJIeHUEe HauOOJIbIIEr0, HAMMEHb-

I1er0 3HAUYEHUS M HAa HAXO0XJIEHUE SKCTPEMyMa

Conep:xanue yueOHOro MaTepuaJia 2

Bropas nmpousBoiHas, ee reoMeTpuuecKuil 1 GU3NUecKuil CMbICI.

2 ceMecTp 149
Coaep:xanue yueOHOro MaTepuaJia 2

HaxoxeHrne CKOpoCTH JUIs TIpoliecca, 3aJaHHOr0 (GOpMYJION U rpaguKOM.




Tema 4.3.IlepBooOpa3Has u
HHTErpaj

Conep:xaHue yueOHOIro MaTepuasa
O3HakoMJICHUE C TIOHITHEM HHTETpaia U MepBoOOpa3HOM.

Conep:xanue yueOHOTro MaTepuaJia
N3yuenune npaBuia BRIUKCICHUS ITepBO0Opa3Hol U TeopeMbl HptoTona— JleiiOHuIia.

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3a1a4 Ha cBA3b EPBOOOPA3HOI U €€ TPOU3BOIHOM.

Conep:xanue yueOHOro MaTepuaJia
Brruncienne nepBooOpa3Hoit 11 JaHHOW PYHKITUH.

Conep:xanue yueOHOro MaTepuaJia
HenocpencTBeHHOE HHTETPUPOBAHKUE. 3aMEHA NTEPEMEHHOM.

Coaep:xanue yueOHOro MaTepuaJia
OnpeneneHHplid HHTETpaj. BelurcneHne onpeaeaeHHOro HHTerpaia.

Coaep:xxanue yueOHOro MaTepuaJia
['eomeTpuyeCKHil CMBICH ONPENECIICHHOr0 MHTErpaa.

Coaep:xxanue yueOHOro MaTepuaJia
3aMeHa NEPEMEHHO B OIIpeIeJICHHOM UHTErpalle.

Conep:xanue yueOHOro MaTepuaJia
[TpuMeHeHHe OTIpeIeIEHHOT0 UHTErpaia Uil HAXO0XKICHUS TUIONIAId KPUBOJIMHEHHON Tpa-
IICIH.

Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3a1a4 Ha MPUMCHCHUC MHTETpaJia JJIs1 BEIYUCIICHUS (1)I/I3I/I‘-ICCKI/IX BCIIMYHH.

Conep:xxanue yueOHOro MaTepuaJia
Perenue 3a1a4 Ha MprUMEHEHNE UHTETpalla sl BBIYUCICHUS TLTOMIAACH.

Conep:xxanue yueOHOro MaTepuaJia
OO0beM Tenna BpalleHHUs.

Coaep:xanue yueOHOro MaTepuaJia
IIpumeps! IPUMEHEHHSI HHTETPaJIa B TEOMETPHH.

Coaep:xxanue yueOHOro MaTepuaJia
[TpuMepsl MpUMEHEHMsI MHTerpajia B pu3uke.

Pa3nen S YpaBHeHMH U HEPABEHCTBA

Tema 5.1 YpaBueHnus u
CHCTEMbI YPABHEHHU I

Copaepxxanue y4yeOHOIro MaTepuasa

O3HakoMJIEHHE C TPOCTEHIINMU CBEIEHUSIMU O KOPHSIX alredpandeckux ypaBHEHUH, MOHS-
THUSMU UCCIIEIOBAHUsl YPABHEHUN U CUCTEM ypaBHEHMH. 3ydeHne Teopu paBHOCUIBHOCTH
YPAaBHEHUU U €€ TPUMEHEHUS.




Conep:xaHue yueOHOIro MaTepuasa

[ToBTOpEHME 3aMMCH pEICHUS CTaHAAPTHBIX YPaBHEHUH, TPHEMOB MPEOOpa30BaHHS ypaB-
HEHUI 7151 CBEIEHU K CTaHAapTHOMY ypaBHEHUI0. OnpeneuTeny BTOPOro U TPETHEro Mo-
PSIIKOB.

Conep:kanue y4eOHOT0 MaTepuaJia

Pemenne cucreM JIMHEVHBIX YPaBHEHUN C IBYMsI M TPEMSI HEU3BECTHBIMU C ITIOMOILIBIO OIpEe-
JMTENIeH BTOPOTO U TPETHEro NMopsiika. Pemenne panuoHanbHbIX, HPPALMOHAIBHBIX, IIOKa3a-
TEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Tema 5.2. HepaBencrBa

Conep:xanue yueOHOro MaTepuaJia
Perienrie HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IMYHbBIX CIIOCOOOB.

Copaepxxanue yueOHOro MaTepuasa

ITpuMeHeHne MaTEMAaTUYECKUX METOOB [UIsl PEIICHUS COIEPKATENbHBIX 3a/1a4 U3 pas3jiny-
HBIX 00JIacTell HAYKH M MPAaKTUKU. IHTeprpeTHpoBaHue pe3yabTaToOB C YUETOM PEalbHbIX
orpaHuyeHuil. Pernienue nokazaresibHbIX U JIOrapupMUUECKUX YPaBHEHUN U HEPABEHCTB 110
W3BECTHBIM AJITOPUTMAM.

Tema 5.3. Ucnosib30BaHue
CBOMCTB U IrpauKOB (PyHK-
M NP pelieHUU YPaBHe-
HHUH M HEPABEHCTB.

Coaep:xanue yueOHOro MaTepuaJia

Hcnonp3oBaHue cBOMCTB U rpadukoB (pyHKUUMN A5 pemeHus ypaBHeHuil. [loBTopenue oc-
HOBHBIX IIPUEMOB PELICHUsI CUCTEM. PellleHne ypaBHEHUI ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3no>keHus: Ha MHOYKUTEJIH, BBEJICHUSI HOBBIX HEM3BECTHBIX, ITOICTAHOBKH, TPaQUIECcKOro
merona). [IpuMeHeHre MaTeMaTH4eCKUX METOI0OB Ul PELICHUs COJepKATENbHBIX 3a1a4 U3
Pa3IUYHBIX 00J1aCTe HayK! U MPAKTUKH.

Conep:xxanue yueOHOro MaTepuaJia

Pemenne cucreM ypaBHEHUH ¢ MPUMEHEHHEM PAa3IMYHBIX CIOCOO0B. O3HAKOMIIEHHE C 00-
MMM BONPOCAMU PELICHHS] HEPABEHCTB M MCIOJIb30BAaHUE CBOMCTB M IpaMKOB (YHKIIMI
IIpU pelIeHur HepaBeHCTB. MeTo uHTepBasioB. M300pakeHne Ha KOOPAMHATHON MIIOCKOCTH
MHO>XECTBaA pemeHHﬁ ypaBHCHI/Iﬁ 1 HEPABCHCTB C ABYMA NCPEMCHHBIMHA U UX CUCTEM.
WuTepnperanus pe3ynbraTa, y4eT peaabHbIX OTPaHUYCHHH.

Pa3nes 6. KomOuHaTopuka, CTaTUCTHKA U TEOPHUS BepOSITHOCTEM

Tema 6.1. DireMeHTHI KOMOU-
HATOPUKHU

Conep:xanue yueOHOro MaTepuaa

OcHOBHBIE TIOHATHSI KOMOMHATOPUKH. 3a/1auM Ha MOJICUET YMCIIa pa3MEIIeHUH, mepecTa-
HOBOK, coueTaHuil. M3yuenue npaBuiaa KOMOMHATOPUKY U PUMEHEHHUE MPU PELICHUH KOM-
OMHATOPHBIX 3ajay.

Pemennie KOMOMHATOPHBIX 33/1a4 METOZOM Nepedopa U Mo MPaBUITy YMHOKEHUS.




Conep:xaHue yueOHOIro MaTepuasa

Pemenue 3amau Ha nmepedop BapuantoB. @opmyna omHoMa HeroToHa. CBOMCTBa OMHOMU-
HaJBbHBIX K03 unuento. Tpeyronpauk [lackans. O0bsicHeHHE U TPUMEHEHHE HOpMYIT
JUI BBIYUCIICHUSI pa3MEILeH i, IepeCTaHOBOK U COYETaHHUM IpH peleHun 3aaad. O3HakoM-
nenue ¢ ouHoMoM HproToHa u TpeyronpHukoM Ilackans. Pemenue npakTuueckux 3anad ¢
UCIIOJIb30BAaHUEM ITOHATUH U IPABUI KOMOMHATOPUKHU

Tema 6.2. Dj1eMeHTbI TEOPUH
BEPOATHOCTEM

Conep:xanue yueOHOTro MaTepHuaJia

Co0bITHE, BEPOATHOCTD COOBITHUS, CIOXKEHNE U YMHOXKEHHE BeposiTHOcTel. [lonsaTue o He3a-
BUCUMOCTH cOObITHIA. J[UCKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH ee pacmpezeneHus. Yucio-
BbI€ XapaKTePUCTUKU AUCKPETHOM ciyyailHoW BeanuuHbl. [loHsATHE O 3aKOHE OOJIBIIUX YHU-
cell.

Tema 6.3.2/1eMeHTBI MaTe-
MATHYECKOH CTATUCTHKH

Coaep:xanue yueOHOro MaTepuaJia

O3HaKOMIJIEHHE C MMPpEaACTaBIICHUEM YUCJIOBBIX JAHHBIX U UX XaPAKTCPUCTUKAMU.

Pemenue nmpakTudeckux 3agad Ha 00pabOTKY YHCIIOBBIX JAHHBIX, BEIUMCICHHUE UX XapaKTe-
PHUCTHK, TeHEepallbHAsi COBOKYITHOCTb, BEIOOpKa, cpeiHee apuMeTHiecKoe, Mearuana.

Coaep:xxanue yueOHOIro MaTepuaJia
[ToHsiTHE O 3a/1a4aX MaTEMAaTHYECKOW CTATUCTUKH. PellleHne mpakTHYeCKUX 3a1a4 ¢ puMe-
HCHUCM BCPOATHOCTHBIX METOJ0B.

Paspnen 7. I'eomerpus

Tema 7.1. IIpsimble n
INIOCKOCTH B IIPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia
CDOpMYJ'II/IpOBKa 1 NPUBCACHUEC JOKA3aTCIIbCTB IIPU3HAKOB B3aAUMHOI'O PACITIOJIOKCHUA TP~
MBIX U TJIOCKOCTEH.

Coaep:xxanue yueOHOro MaTepuaJia
Pacnosnasanue Ha YCPTCIKAX U MOACIIAX Pa3JIMYHBIX CIIYHYa€B B3AUMHOI'O PACIIOJIOKCHUA
MPSIMBIX | IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYKICHUU.

Conep:xxanue yueOHOro MaTepuaJia
dopmynupoBaHue ONpeaeNeH, MPU3HAKOB U CBOMCTB MapaUIeNbHBIX U IEPIIeHINKYISP-
HBIX HJ'IOCKOCTCfI, JABYTPaHHBIX U JIMHENHEBIX YIJIOB.

Conep:xanue yueOHOro MaTepuaJia
BeIToiHEHNE TOCTPOEHUS YIII0B MEXY IPSIMBIMH, MPSIMOU U IIJIOCKOCTBIO, MEXKY IIIOCKO-
CTSIMU TI0 OMHMCAHUIO U PACTIO3HABAHNE UX HA MOJIENISX.

Conep:xanue yueOHOro MaTepuaJia
IIpuMeHeHre MPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSAMBIX U INIOCKOCTEN MIPU PELICHUN
3a/1a4.




Conep:xanue yueOHOTro MaTepuaJia
N300pakeHre Ha pUCYHKAX U KOHCTPYHPOBAHUE HA MOJIEIISX MEPIICHIUKYIISPOB M HAKIJIOH-
HBIX K INIOCKOCTH, ITPAMBIX, ITaPAJIJICIIbHBIX IJIOCKOCTEH.

Conep:kaHue y4eGHOr0 MaTepHuasa
N300paxkeHre Ha pUCYHKAX M KOHCTPYHPOBAHUE HAa MOJICIISIXYTIIOB MEXy IPSIMOM U ILIOC-
KOCTBIO ¥ 000CHOBAHUE TIOCTPOCHUS

Conep:kanue y4eOHOT0 MaTepuaJia

Pemenne 3ala4 Ha BbIYUCIICHUC IT'COMCTPHUICCKUX BCINYHH. OnuceiBanue pacCcTodHuA OT
TOYKH JI0 IJIOCKOCTH, OT MPSIMOH /10 TUIOCKOCTH, MEXY IIOCKOCTAMHU, MEX]Y CKPEILIUBAIO-
IMIMMUCS TIPSIMBIMHU, M@Ky TPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

dopmyIIMpoBaHKE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBA-
HUsI, CBOMCTBA).

H300pakeHre Ha YepTekKax U MOJICIISAX PACCTOSIHUS U 0OOCHOBAHUE CBOMX CY)KIICHHIM.
Omnpenenenne U BEIYMCICHUE PACCTOSIHUM B IIPOCTPAHCTBE.

Coaep:xxanue yueOHOro MaTepuaJia

[Tpumenenne GopMynt U TEOPEM TUITAHUMETPHHU JJIS1 PEIICHUS 3a/1a4.

O3HakoOMJIEHUE C MOHATHEM MapajuleIbHOrO MPOEKTUPOBAHUs U ero ceorictBamu. dopmy-
JUPOBAHUE TEOPEMBI O TIJIOIMIAH OPTOTOHAIBLHOMN MPOEKIIMM MHOTOYTOJIbHHKA.

Conep:xxanue yueOHOro MaTepuaJia
[TpumeneHue Teopuu At 000CHOBAHUS TOCTPOCHUHN U BBIYMCIEHUN. APTyMEHTUPOBAHUE
CBOMX CYKJEHHI 0 B3aMMHOM pacloJI0’KEHUU IPOCTPAHCTBEHHBIX QUTYP.

Tema 7.2. MHOrOrpaHHHKH

Coaep:xanue yueOHOro MaTepuaJia

Ornucanue U XapakTePUCTHKA Pa3INYHBIX BHIOB MHOTOTPAHHUKOB, TIEPEYUCIICHUE UX JIe-
MEHTOB M CBOMCTB.

N300paxeHre MHOTOTPaHHUKOB U BBIIOJIHEHNE TTOCTPOSHUS Ha H300PaKEHUAX M MOCIISAX
MHOT'OI'PpaHHUKOB.

Coaep:xxanue yueOHOro MaTepuaJia

Brruncienre TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(MUTYpAIUSIX, apry-
MEHTHUPOBAHUE CBOUX CYXICHUN. XapaKTePUCTHKA U U300paKEHUE CEUCHUS, Pa3BEPTKH
MHOTOTPaHHUKOB, BEIYMCIICHUE TTOMIAAeH TOBEPXHOCTEH.

Conep:xanue yueOHOro MaTepuaJia
[TocTpoenue mpocTeimux ceueHui Kyba, mpusmsl, mupaMubl. [IpumMenenue GpakToB U cBe-
JIEHUI U3 IUIAHUMETPHUH.




Conep:xaHue yueOHOIro MaTepuasa
O3HakoMJICHUE C BUJAMU CUMMETPHUH B IPOCTPAHCTBE, (DOPMYIUPOBAHUE OTNIPEICTICHUN U
CBOMCTB. XapaKTepUCTUKA CHMMETPHUHM TEJl BPAIICHUS! U MHOTOI'PaHHUKOB.

Conep:kanue y4eOHOT0 MaTepuaJia
[TpuMeHeHne CBOWCTB CUMMETPHUH NPH peIIeHUH 3a1a4. Vcrnonp30BaHne MpHUOOPETEHHBIX
3HAHUU JJI UCCIICJOBAHMSI U MOIEIMPOBAHNS HECJIOKHBIX 3a/1a4.

Conep:kanue y4eOHOT0 MaTepuaJia
I/I306pa)K€HI/I€ OCHOBHBIX MHOTI'OI'PAHHWKOB W BBIIIOJIHCHUEC PUCYHKOB I10 YCJIOBUAM 3a/1a4

Tema 7.3. Tesia 1 moBepxHoO-
CTH BpallleHUus

Conep:kanue y4eOHOT0 MaTepuaJia

O3HakOMJICHHE ¢ BUJAMH TeJl BpalleHus, opMyITupOBaHNE UX OMPEICICHUN U CBOWCTB.
DopMyTUpOBaHUE TEOPEM O CEUEHHUU Il1apa MIIOCKOCThIO U MJIOCKOCTH, KacaTeIbHOU K cde-
pe. XapakTepuCcTHKa U U300pakKeHHE TeJl BpAICHUs, UX PA3BEPTKH, CEUCHHUS.

Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUI, BBIYUCICHUE JUIUH, PACCTOSHUM, YIJIOB, IJIOIIA-
nen. [IpoBeneHne 1oka3aTesbHbIX PACCYKACHUI NPU PEIICHUH 3a1a4.

Coaep:xanue yueOHOro MaTepuaJia

[TpuMeHeHre CBOWCTB CHMMETPUH TIPU PEIICHUH 3a/1a4 Ha TeJla BpalleHHs, KOMOUHAIIHIO
TeJL.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJ M BBIMIOJIHEHUE PUCYHKA 110 YCIIOBHIO 3a/1a4H

Tema 7.4. U3mepenns B reo-
MeTpPUH

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C TOHITUSIMH IJIOMIAAN U 00heMa, aKCHOMaMH M CBOWCTBaMHU.

Copepxanue yuyeOHOro Mmarepuasa
Pemenue 3a1ay Ha BbIYMCICHHUE IIOMIAAEH MIOCKUX GUTYP C TPUMEHEHHEM COOTBETCTBY-
FOIMX GOopMyIT U (PaKTOB U3 TNIAHUMETPHH.

Conep:xanue yueOHOro MaTepuaJia
H3ydeHue TeopeM O BBIUUCICHUH 00bEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha
pUMeHEeHHEe (OPMYIl BEIYUCICHHS] 00bEMOB.

Conep:xxanue yueOHOro MaTepuaJia
Wzydenue ¢hopMy Uit BEIYUCIECHUS TUIONIA e TTOBEPXHOCTEH MHOTOTPaHHUKOB U Tell
BpaIleHUs.

Conep:kaHue y4eGHOr0 MaTepuasia
O3HAKOMJICHHE C METOJIOM BBIUHCIICHUS IIJIOIA/IN TIOBEPXHOCTH Chepbl

Conep:xxanue yueOHOro MaTepuaJia
Penrenue 3a1a4 Ha BBIYUCJICHUC nnomaneﬁ ITOBEPXHOCTHU MPOCTPAHCTBCHHBIX TECJI




Conep:xaHue yueOHOIro MaTepuasa
[Togo6ue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEI.

Tema 7.5. KoopauHarsl 1
BEKTOPBI

Conep:xanue yueOHOTro MaTepuaJia

O3zHakoMJIeHHE ¢ TTOHSATHEM BeKTopa. M3yueHue qekapToBOi CUCTEMbl KOOPAMHAT B IIPO-
CTPaHCTBE, IOCTPOCHHUE MO 3aJaHHBIM KOOPAMHATAM TOUYEK U IJIOCKOCTEH, HAX0XKACHUE KO-
OpIUHAT TOYEK

Conep:xanue yueOHOro MaTepuaJia
HaxoxneHue ypaBHEeHU OKPY>KHOCTH, c(hepsl, INIOCKOCTH. BbruncieHne paccTosHUN Mex-
JTy TOYKAMH.

Conep:kanue y4eOHOT0 MaTepuaJia
N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPaBUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPO-
CTpaHCTBE.

Coaep:xanue yueOHOro MaTepuaJia
[TpaBuII0 HAXOXKIACHUS KOOPIUHAT BEKTOPA B MMPOCTPAHCTBE, MPABUIIO JICHCTBHIA C BEKTOpa-
MH, 3aJaHHBIMH KOOpAWHATaAMMU.

Coaep:xanue yueOHOro MaTepuaJia
IIpuMeHeHne TeopHuy NPU PELICHUH 3a1a49 Ha JEHCTBUS C BEKTOPAMH.

Coaep:xanue yueOHOIro MaTepuaJia
W3yueHne CKalIsipHOTO IPOU3BEACHUSI BEKTOPOB, BEKTOPHOTO YPABHEHUS MPSIMOU U IIJIOCKO-
CTH.

Conep:xxanue yueOHOro MaTepuaJia
[TpuMmeHeHre TeOpUH MPH PEIIeHUH 3a/1a4 Ha JCHCTBHS ¢ BEKTOPaMH, KOOPIUHATHBIN METO,
MPUMCHCHUEC BEKTOPOB I BEIYHUCIICHHUA BEJIMYUH YIJIOB U paCCTOSIHPII;'I.

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C I0KA3aTeITbCTBAMU TEOPEM CTEPEOMETPHH O B3AaUMHOM PaCIIONI0KEHUHT
MPSIMBIX U TJIOCKOCTEH C MCMOJIb30BaHUEM BEKTOPOB

HpOMe)KyTO'—IHaﬂ aTTecrauusa

14

Hroro

251

J1sl XapaKTepUCTUKN YPOBHSI OCBOEHHS y4eOHOI0 MaTepralla UCIOJIb3YIOTCS CIEAYIOINEe 0003HAYCHUS:

1.— o3HaKkoMuUTeIbHBIH (Y3HaBaHHE paHee H3yYEHHBIX 00BEKTOB, CBOMCTB);

2.— penpoayKTHBHBIIi (BBITIOJHEHUE IEITEILHOCTH 1O 00pas3Ily, HHCTPYKITUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBII (IUIaHUPOBAHHUE U CAMOCTOSITEIBHOE BBHIIIOJIHEHUE JIEATEILHOCTH, PEeIlIeHHe TPOOJIEeMHBIX 3aj1a4)




3. YCJIIOBUA PEAJIM3ALINA PABOYEM IMPOI'PAMMBI
YYEBHOU JUCIIUITJIMHbI

3.1.
YeHHI0

TpeﬁoBaHI/m K MUHUMAJBbHOMY MaTEPUAIbHO-TEXHUIECCKOMY oo0ecre-

YyeOHass ayaAuTOpHMA [UIS INPOBEICHUSA 3aHATUM BCEX BHUIOB, NIpeay-
CMOTPEHHBIX 00pa3oBaTenbHON nporpammoil - Kadbuner «MarematukuNe2.

Oo6GopynoBanme: CTou npenojgaBaTes - 1 mT., CTON yYeHUYeCKui - 18 mit.,
CTyJ mpenojaBaress-1 mrT., CTybs yaeHndeckue - 35 mT., mkad - 4 mr., J0cKa - 2
IT., TYMOOYKA - 2 IIT., KOMIOBIOTED - 1 WT., puHTEp -1 1IT., IIaKaTel —26 MIT.,
CTeH]I — 3 IIT., HAOOp MOJIENEH TeOMETPUUECKUX TEJl, KOMIUIEKT MOPTPETOB BEIUKUX

MaTCMaTHUKOB.

VYyeOHO-HarIAJHbIE TOCOOUS - KOMIUIEKT IJIAKaTOB.

Texnnueckue cpeacTBa 00yuyeHUsi: MPOSKTOP TEPEHOCHOM, HKpaH (cTaiu-

OHApHBIN).

Ha0op MareMaTH4eCKMX MHCTPYMEHTOB: METp IIKOJBHBIA — 1 mT., Tpe-
YTOJIBHHUK IIKOJBHBIM — | IIT., Tpancnoptup — | mir.

3.2. HWudpopmanuoHHOe o0ecniedeHne 00ydeHHu sl

No ABTOpHI U 3arnaBsue H3narenbcTBO Kon-
n/ COCTaBUTEIN BO
I
OcHoBHas JuTeparypa
1. | Jopodeepa A. B. Maremaruka : yae6nuk ms CI10 Mocksa : U3natenscTBo | [D11eKTpOH
IOpaﬁT, 2020. — HBIN
400 c. —
(ITlpodeccronansHoe pecype]
obOpasoBaHHe)
https://urait.ru/bcode/449
047
2. | Hox obur. pen. Martemaruka : yueOHuk uist CIIO | Mocksa : [QnekTponH
Tarapuukosa O. B. W3znarensctBo FOpaiiT, | wlif pecypc]
2021. - 450 c.— pexum
Jocryna:
3. | Kpemep H. 111, MaremaTHKa 11 KOJUIEIDKEH ! Mocksa :  M31aTenbCTBO | [DNEKTPOHH
Koncraatunosa O. y4eOHOe TocoOHe AJIsi CPETHETO IOpaiiT, 2021. — 346 c. b1l pecypc]
I'., ®punman M. H. ; | npodeccrnonanpHoro o0pasoBanus
Tlon pen. Kpemepa
H.III.
JlonmosiHuTEILHAS JIUTEpaTypa
1. | l'ucun B. b., Kpemep | Ilpaktukym : yaeGHOE mocoOune ams Mocksa : M3naTenbeTBO [D5eKTpOHH
H. 11 cpenHero mpodeCCHOHATEHOTO Mocksa : I3gaTenscTBO Il pecypc]
o0pa3oBaHHA IOpaiir, 2021. — 202 c.
2. | umages B. C. ; Maremaruka : y9eOHHK ¥ IpakTHKyM | Mocksa : M3naTenbeTBo [D51eKTpOHH
ITox pen. TuxonoBa | mnst cpeaHero MPoheCCHOHAIBHOTO Opaiir, 2021. — 447 c. bl pecypc]

A H.

00pazoBaHMs



https://urait.ru/author/dorofeeva-alla-vladimirovna-1
https://urait.ru/bcode/470067
https://urait.ru/bcode/470067
https://urait.ru/bcode/471477
https://urait.ru/bcode/471477
https://urait.ru/bcode/469417
https://urait.ru/bcode/469417

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHUS YYEBHOI
JUCHUIIINHBI

KoHTpoab M OlEeHKAa pe3yJbTaTOB OCBOECHHSA YUE€OHOW NUCLHUIIMHBI OCY-
IIECTBISIETCS MPENojaBaTeIeM B MPOLECCEe MPOBEICHUS pa3IMYHBIX QOpM U BU-
JIOB TEKYLIEr0 KOHTPOJIS, MPAaKTUUYECKUX 3aHATHM, a TaKKe 10 pe3ybTaTaM BbINOJ-
HEHUs CTyJIEHTAMH MHJIMBUIYaIbHBIX 33JaHUN.

Pe3yabTarbl 00yueHusi (0OCBOEHHbIE YMEHUs,
YCBOEHHbIE 3HAHMS)

(I)OPMI)I U METOAbl KOHTPOJIAI U OUEHKH peE-
3yJbTaTOB oﬁyqe}mﬂ

JIMYHOCTHBIE:

JI1 chopmMupoBaHHOCTH MpPEICTaBICHUA O Ma-
TEMaTUKE KaK YHHMBEPCAJILHOM S3bIKE HAYKH,
CpPEICTBE MOJEIMPOBAHMM SBJICHHM M IpoLec-
COB, HJICSIX U METOJ[aX MAaTEeMATHKH;

JI2 noHumaHWe 3HAYMMOCTH MaTeMAaTHUKH s
HAYYHO-TEXHHUYECKOTO TIporpecca, CPopMHpO-
BaHHOCTb OTHOILIEHUS K MAaTEMAaTHKE KAK K YaCTH
0O0IIIeYEIIOBEUECKOM KYIIBTYpPhI Yepe3 3HAKOMCTBO
C UCTOpHUEH pa3BUTHS MaTEeMaTHKH, 3BOJIOLUEH
MaTeMaTHIECKUX UIE;

JI3 pasBuTHE JOrMYECKOro MBIIUIEHUS, PO-
CTPAaHCTBEHHOT'O BOOOpaXEHUSs, aJITOpPUTMHUYE-
CKOW KYJNbTYpbl, KPUTUUYHOCTH MBILUICHUS Ha
YpOBHE, HEOOXOaUMON miisa Oyaymiei mpodec-
CHOHAJIBHON AEATENbHOCTH, IS MPOJOJIKEHUS
o0pa3oBaHus U caMO00OPa30BaHMUS;

JI4 TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO,
B TOM YHCJI€ CaMOOOpPa30BaHMIO, HA TMPOTSIKE-
HUU BCEH >KU3HU; CO3HATEIbHOE OTHOUIEHHE K
HEMpEepPHIBHOMY OOpa30BaHUI0 KaK YCIOBHUIO
ycHemHoi mnpodeccuoHanbHOW M OOIIECTBEH-
HOMU JIeSITEIbHOCTH;

JIS TOTOBHOCTH M CIOCOOHOCTH K CaMoOCTOsI-
TEJIbHOM TBOPYECKOM W OTBETCTBEHHOW Jes-
TEJIbHOCTH;

JI6 TOTOBHOCTH K KOJIJIEKTMBHOW paboTe, co-
TPYIHUYECTBY CO CBEPCTHHKAMHU B 001Ieo0pa-
30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, yueOHO-
UCCIEA0BaTENbCKOM, MPOEKTHOW U JPYTUX BU-
Jax JesITeNbHOCTH;

JI7 otHomeHue K mnpodeccuoHaIbHOU Jesi-
TETHLHOCTH, KaK BO3MOXXHOCTH Y4acTHS B pele-
HUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEH-
HBIX, OOIICHAIIMOHATBHBIX MPOOIIEM;

TEKYIIUA KOHTPOJIb: YCTHBIH ONpPOC, OLIEHKA ca-
MOCTOSTEIIbHON PaboTHI;

MeTanpeaMeTHbIe (YMeHHUs1):

Y1 YMCHHUEC CaMOCTOSATCIBHO OIPCACIATH LICIIN
JESITEIbHOCTH U COCTABJIATH IJIAHBI JAEATEIBHO-
CTHU; CAMOCTOATCIIbHO OCYIICCTBJIATL KOHTPOJIN-

TEKYILIUNA KOHTPOJIb: YCTHBIM OIPOC, OLIEHKA Ca-
MOCTOSITETbHON PabOTHI,




pOBaTh M KOPPEKTUPOBATH JACSATEIBHOCTH, HC-
MOJIb30BaTh BCEBO3MOXKHBIE PECYPCHI ISl JI0-
CTHKEHUS TTOCTABJIICHHBIX IICJICH W pean3aliuu
IUTAHOB JICATEIHHOCTH; BBIOMPATH YCIEIIHBIE
CTpaTEeTUH B PA3JIMYHBIX CUTYAIUAX;

Y2 ymeHune mpoAyKTUBHO OOMIATHCS M B3aMMO-
JIEHCTBOBATh B IPOIIECCE COBMECTHOM JIESITEIIb-
HOCTH, YYUTBIBAThH MMO3UIIUU JPYTUX YUYACTHHUKOB
COBMECTHOH JeATeIbHOCTH, 3(P(EKTUBHO pa3-
pemaTth KOHQIUKTHBIC CUTYaIUH;

Y3 Bnagenne HaBBIKAMH I103HABATEIBHOM,
y4eOHO-UCCIIeI0BATENILCKOM U MPOEKTHOM Jies-
TETLHOCTH, HABBIKAMH pa3pelieHus MpooseM;
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBLHO-
My MOHMCKY METOJOB pEIICHUS MPaKTHUUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIUYHBIX METOJOB IO-
3HAHMA,

Y4 roToBHOCTH M CIOCOOHOCTH K CaMOCTOS-
TEIbHON WH(OPMAIMOHHO-TIO3HABATEIPHOU JIe-
ATENIbHOCTH, KPUTHUYECKU OILICHUBATh U HHTEP-
npeTupoBatb UHGOPMAIUIO, MOIY4aeMylO H3
Ppa3JIMYHBIX UCTOYHUKOB;

Y5 BianeHue sS3bIKOBBIMH CPEACTBAMH: YMEHUE
SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY
3pEHHUsI, HCIIOIb30BAaTh aJICKBATHBIC SI3bIKOBBHIC
CpEJ/ICTBA;

Y6 BnaneHue HaBBHIKAMH [103HABATEIILHOW pe-
¢dekcun Kak OCO3HaHHUS COBEpIIAEMBIX JeH-
CTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIIb-
TATOB U OCHOBAaHUM, TPAHUI[ CBOErO 3HAHHS U
HE3HAHUS, HOBBIX IIO3HABATENILHBIX 3aJad H
CPENCTB JJIsl UX JOCTUKEHUS,

Y7 ueneycTpemMI€HHOCTh B MOMCKAX W MPHUHS-
TUU pElIeHUH, COOOPA3UTENLHOCTh M MHTYULIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMpEACTaBIIe-
HUH; CMOCOOHOCTh BOCHPUHHMMATH KpPacoTy H
TapMOHUIO MUDA;

npeaAMeTHbIe (3HAHUA)

31 copMHUpPOBAHHOCTH MPEACTABICHUH O MaTe-
MaTUKE KaK 4aCTH MUPOBOU KYJIbTYPbl U MECTE
MaTeMaTUKE B COBPEMEHHOW IMBWJIM3AIINH,
crocobax OmMCaHWsl SBJICHHUHA pPearbHOTO MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

32 chopMHUpOBaHHOCTH MPECTABICHUN O MaTe-
MaTUYECKUX TOHATUSAX KaK BAXKHEUIINX MaTe-
MaTUYECKUX MOJIENAX, MO3BOJISIIOLIUX OMHUCHI-
BaTh M M3Yy4aTh Pa3HbIE MPOIECCHl U SIBJICHHUS;
MOHUMAHHWE BO3MOYKHOCTH aKCHOMATUYECKOTO
MOCTPOEHUS MAaTEMAaTHUYECKUX TEOPHH;

33 BnageHue MeToAaMH JOKa3aTelbCTB U ajro-
PUTMOB pEIlICHUS, YMEHHE UX MPUMEHSTb, MPO-
BOJUTh JIOKA3aTeJIbHbIE PAacCyKIEHUs B XOJe
pelieHus 3aaay;

TEKYIIUHA KOHTPOJIb: YCTHBIN OIpPOC, OLIEHKA ca-
MOCTOSITEIbHON padoTHI;




34 BiasieHWE CTAaHAAPTHBIMHU MpPUEMaMU pellle-
HUS PallMOHAIBHBIX U HUPPALMOHAIBHBIX, MOKA-
3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUW U HEPABEHCTB, UX CUCTEM; HCIOJb-
30BAHME TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM YHUCJIE Ul [TOMCKA IYTH PEIIEHUs U WILTIO-
CTpalMy PELICHNs YPABHEHU U HEPABEHCTB;

35 copmMupoBaHHOCTH TpEACTABICHUNH 00 OC-
HOBHBIX MOHATUAX MaTEMaTUYECKOIO aHAIU3a U
X CBOMCTBAxX, BJIAJICHUE YMEHUEM XapaKTepu-
30BaTh IMOBeACHHE (DYHKIMN, HCHOJIB30BaHUE
MOJIYYCHHBIX 3HAHWM IS ONMMCAHMS M aHaln3a
peanbHbIX 3aBUCUMOCTEM;

36 BiazeHre OCHOBHBLIMHU MOHSITUAMHU O INIOC-
KHUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (-
rypax, iX OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAH-
HOCTh YMEHHsI paclo3HaBaTb I€OMETPUUECKHE
burypsl Ha yepTexax, MOJACIAX U B PEAIbHOM
MHUpE; MPUMEHEHHUE H3YUYEHHBIX CBOICTB TI€O-
METPUUYECKUX (QUryp U (GOopMyl sl pEHIcHHUS
FEOMETPUUYECKUX 3aJad W 3aJad C IpaKkTh4e-
CKHUM COJIEpP>)KaHUEM;

37 chopMHUpOBAHHOCTH MPENCTABICHUA O MPO-
1eccax M SBJICHHUSIX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peajbHOM MHUPE, OCHOBHBIX MOHSTHUSAX AJIEMEH-
TapHOW TEOpUU BEPOSITHOCTH, YMEHHME HAXO-
JIUTh U OLEHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MPOCTEUIINX MPAKTUYECKUX CUTYa-
LUAX U OCHOBHBIE XapaKTEPUCTHKU CIIy4alHBIX
BEIINYUH;

38 BilajieHMe HABBIKAMM HCIIOJIB30BAHMS TOTO-
BBIX KOMIIBIOTEPHBIX MPOTrpamMM TP pelieHUur
3a/1a4.




